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XORAZM MA’MUN AKADEMIYASI RAISI 1.L1LABDULLAYEVNING KIRISH SO¢ZI
VA ANJUMAN ISHTIROKCHILARIGA TABRIGI

O‘zbekiston Respublikasi Oliy ta’lim, fan va innovatsiyalar vazirligining 2024-yil 18-
yanvardagi Nel6-sonli Buyrug‘iga muvofig Xorazm Ma’mun akademiyasida o‘tkazilayotgan
“O‘zbekistonda tabiiy fanlarning zamonaviy tadqiqotlari va ilm-fan integratsiyasi” mavzusidagi
Respublika ilmiy-amaliy anjumani tabiiy fanlar, uning o‘qitilishi va ishlab chigarish sanoati uchun
katta ahamiyat kasb etadi.

O‘zbekiston Respublikasini yanada rivojlantirish bo‘yicha harakatlar strategiyasida “Ilmiy
tadgiqot va innovatsiya faoliyatini rag‘batlantirish, ilmiy va innovatsiya yutuglarini amaliyotga
joriy etishning samarali mexanizmlarini yaratish” bo‘yicha alohida vazifalar belgilangan. 2020-yil
12-avgust kuni O‘zbekiston Respublikasi Prezidentining «Kimyo va biologiya yo‘nalishlarida
uzluksiz ta’lim sifatini va ilm-fan natijadorligini oshirish chora-tadbirlari to‘g‘risida» gi PQ-
4805-son Qarori gabul gilindi. Ushbu garor mamlakatimizda tabiiy fanlarni rivojlantirish, ushbu
yo‘nalishlarda ta’lim sifati va ilm-fan natijadorligini oshirish ustuvor vazifalari gatorida
belgilandi. Mazkur faoliyatga tegishli va boshga me’yoriy-huqugiy hujjatlarda belgilangan
vazifalarni amalga oshirishda ushbu anjuman xulosalari muayyan darajada xizmat qilishi
shubhasizdir.

Mazkur, konferensiyaning o‘tkazilishi, Xorazm Ma’mun akademiyasi hayotida ham muhim
vogea hisoblanadi va akademiya tarixiga muhrlanadi. So‘nggi vyillarda Xorazm Ma’mun
akademiyasining olimlari tarkibi, ilmiy darajali kadrlar bilan boyib bormoqda. Bu o‘rinda tabiiy
fanlar bo‘limining o‘rnini alohida e’tirof etish lozim. Hozirda bo‘limda asosiy shtatda 12 ilmiy
hodim va 50 ta tayanch doktorantlar faoliyat olib bormoqda. 2023-2024-0‘quv yilining yakuniy
holatiga ko‘ra bo‘limning ilmiy salohiyati 75%-ni tashkil etmoqda.

Hozirda ushbu bo‘limda, 02.00.01- Noorganik kimyo, 03.00.06 — Zoologiya va 03.00.07 —
O‘simliklar fiziologiyasi va biokimyosi ixtisosliklari bo‘yicha tayanch doktaranturaga gabul
yo‘lga go‘yilgan. Sanab o‘tilgan ixtisosliklar bo‘yicha tayanch doktoranturaga gabul gilingan
barcha talabgorlar oz muddatida dissertatsiyalarini muvaffagiyatli himoya qilib, OAK tomonidan
falsafa doktori — PhD ilmiy darajasida tasdiglandilar.

Xorazm Ma’mun akademiyasi, bitiruvchilari xalg ta’limi, professional ta’lim, oliy ta’lim
tizimlarida, O‘zbekiston Fanlar akademiyasi, vazirlik va idoralar tasarrufidagi ilmiy-tadgiqot
muassasalarida ilmiy-pedagogik faoliyat olib borib, yuqori natijalarga erishib kelmoqgda. Tabiiy
fanlar bo‘limi tashkillangan vaqgtdan ya’ni, 2006-yildan boshlab hozirgi kungacha 5 nafar
talabalar nomdor stipendiyalar sohiblari bo‘lgan. Bitiruvchilar safidan 30 dan ortiq oliy malakali
ilmiy-pedagogik kadrlar — fan nomzodlari, falsafa doktorlari, katta ilmiy xodimlar yetishib
chiggan.

Tabiiy fanlar bo‘limi tadgigotchilari, tomonidan 3 ta darslik, 6 ta o‘quv go‘llanma, 15 dan
ortig monografiyalar chop etilgan, 3 ta ixtiro patenti va 12 dan ortig mualliflik guvohnomalari
olingan, xalgaro Scopus, Web of Science bazalariga indeksatsiyalangan yuqori reytingli ilmiy
jurnallarda 40 dan ortiqg ilmiy magolalar e’lon gilingan.

Men, avvalo o‘z nomimdan va Xorazm Ma’mun akademiyasi jamoasi nomidan barcha
konferensiya qatnashchilarini ishlariga muvaffaqqgiyatlar tilayman. O‘ylaymizki, anjuman
doirasida ishlab chigiladigan ilmiy va amaliy jihatdan asoslangan takliflar va ilg‘or tajribalarga
asoslangan tavsiyalar mamlakatimiz ijtimoiy va iqgtisodiy rivojlanishiga, biologiya va kimyo
sanoatining yanada yuksalishiga asos bo‘ladi.



1-SHO‘BA. KIMYO SOHASIDAGI ZAMONAVIY ILMIY TADQIQOTLAR:
DOLZARB MUAMMOLAR, YUTUQLAR VA INNOVATSIYALAR

AYRIM DORI VOSITALARINING ANIQLOVCHI SELEKTIV
ELEKTRODLAR
Abduraxmanova Z.E*., Murodova Z.B.2, Smanova Z.A3.
1Samargand davlat tibbiyot universiteti
2Samargand davlat universiteti
30¢zbekiston Milliy Universiteti

Respublikamizda dorivor moddalarni ishlab chigarish va ularning tarkibini
nazorat gilishga katta e’tibor berilmogda. Bu yo‘nalishda muayyan fundamental va
amaliy natijalarga erishilgan. Ushbu yo‘nalishda farmatsevtik mahsulotlarini tarkibi
va ularni olishning texnologik jarayonlarini monitoring qilish usullarini jadal
rivojlantirish, mahsulotlar tarkibini tahlil gilishning zamonaviy operativ usullarini
ishlab chigish va ular asosida turli xil muammolarni hal giladigan yuqori samarali
datchiklarni yaratish dolzarbdir.

Bugungi kunda dunyoda jadal rivojlanayotgan farmatsevtika sanoati va
nazorat-tahliliy bo‘linmalarining keng tarmog‘iga ega bo‘lgan dorixona
boshgarmalari dori vositalarini nazorat gilish magsadida tayyor shakllardagi dorilar,
o‘simlik xom ashyosidagi turli xil dorivor moddalarni nazoratida keng
go‘llaniladigan analitik usullarga ehtiyoj sezmoqda [2,3]. Dori vositalarini
aniglashning ionometrik usuli eng keng targalgan bulib bu usulga asoslangan
asboblar (ionomerlar), deyarli har bir laboratoriyada mavjud, shuning uchun turli xil
dorivor moddalarni aniglashning ionometrik usullari hagidagi ma’lumotlar alohida
ahamiyatga ega.

Dorivor moddalarning (dorilarning) ion-selektiv elektrodlari (ISE) uchun
yugori samarali materiallar yaratish bo‘yicha ko‘plab tadgiqotlar olib borilmoqda.
Laboratoriyadan tashgari tahlil sharoitida uskunaning tezkorligi va soddaligi tufayli
ion-selektiv elektroddan foydalanishga asoslangan potensiometriya yugori samarali
suyuqlik xromatografiyasi, kapillyar elektroforez va spektral tahlil kabi ko‘p vaqt
talab giluvchi va gimmat usullarga alternativ hisoblanadi [4,5]. Shu sababli dori
vositalarini taxlili uchun mavjud elektrod faol moddalar asosida yangi yuqori
samarali ISE vyaratish va tadgiq etish muhim vazifalardan biridir. Bunday
elektrodaktiv. ~ moddalarga ~ fosfomolibden,  fosfovolfram  va  boshga
geteropolikislotalar (GPK) va ularning hosilalari kiradi, ular tez topiladi va ba’zi
hollarda selektivlik, xamda sezgirligi bo‘yicha tabiiy ionoforlardan sezilarli
darajada ustun bo‘ladi [6].



Ushbu ishning magsadi dorivor moddalarni ekspress-tahlil qilish uchun
volfram, molibden geteropolikislotalari asosida plastifikatsiyalangan membranali
ion-selektiv elektrodlarni ishlab chigish va ularning kursatgichlariga turli faktorlar
ta’sirini tekshirishdan iborat.

Belgilangan magsadga erishish uchun FVK bilan dorivor moddalarning kam
eriydigan elektrod-faol birikmalari sintezi optimal sharoitlarni tanlash, zamonaviy
tahlil usullaridan foydalangan holda olingan Elektrodfaol birikmalar (EFB) tuzilishi
va fizik-kimyoviy  xossalarini ~ tekshirish. ~ Olingan  ionoforlar  bilan
plastifikatsiyalangan membranalarni olish texnologiyasini ishlab chigish, dori
vositalarini aniglovchi ISE membranasi tarkibining uning selektivligiga ta’sirini
o‘rnatish sohasidagi tadgiqotlar olib borildi.

Elektrod-faol modda sifatida fosforovolframat kislota (FVK) va dorivor
preparatlar: dimedrol, dibazol, piridoksin, bromgeksin, diprazin, novokain,
drotaverin va lidokain asosida olingan birikmalardan foydalanildi. Sintezlar xona
haroratida (25 °C) amalga oshirildi.

Olingan natijalar va ularning muxokamasi. Ishlab chigilgan dori vositalarini
aniglovchi ISE ni kursatgichlarini tekshirish va elektrodni kalibrovkalashdan oldin
elektrodlarni belgilangan tartibda ishga tayyorlab olindi.

Xar qganday ISE ning asosiy elektrokimyoviy ko‘rsatkichlariga signalni
(elektrod funksiyasining) tug‘ri chizigli oralig‘i, elektrod funksiyasining giyaligi,
ijonni aniglashning eng past chegarasi, selektivlik koyeffitsiyenti va elektrod
signalining dinamikasi (javob vaqti) singari parametrlari kiradi.  Signalning
dinamikasidan boshga barcha parametrlari YE - elektrol potensialining pA ga
bogligligi YE-rA ifodasidan aniglanadi. ISE ning ko‘rsatkichlaridan foydalanib,
elektrodning ishlashi to‘g‘risida xulosa chigariladi. O‘Ichov elektrodining asosiy
xarakteristikasi Elektrod funksiyasining bajarilish intervali (Nernst mintaqgasi)
bo‘lib — bu ionni aniglash diapazonida signalni konsentratsiyaga bog‘ligligining
to‘g‘ri chizikli ko‘rinishga ega bo‘lgan diapazonidan iborat gismi. Ya’ni elektrod
potensiali (YE) ning aniglanadigan A ionning (pA) faolligini teskari logarifmiga
chizigli bog‘ligligi diapazoni.

Quyidagi jadvalda ayrim dori vositalari asosida ishlab chigilgan ISE larning
signalini aniglanuvchi komponentning aralashmadagi miqgdoriga bog‘lig ligini
aniglash natijalari keltirilgan.

Fosfornovolframat va tegishli dori vositasi asosida ishlab chigilgan
membranali elektrodning Nernst mintagasining bajarilish intervalini aniglash
bo‘yicha olingan natijalardan ishlab chigilgan elektrodlar ionofor tarkibiga mos
ravishda dori vositalarini konsentratsiyaning 10-1-10-5 mol/l gacha bo‘lgan
diapazonlarida aniglash imkoniyatlariga ega ekanligini ko‘rsatdi. Bunda o‘rganilgan
ISE lardan eng yuqgori aniglash diapazoni 10-5 mol/l ga mos kelishi kuzatildi.
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Ushbu elektrodning elektrod funksiyasini aniglash natijalari ishlab chigilgan
elektrod ionofor tarkibiga mos ravishda lidokainni konsentratsiyaning10-1 mol/I
dan 10-5 mol/l gacha bo‘lgan diapazonlarida aniglash imkoniyatlariga ega
ekanligini ko‘ramiz.
1- jadval
Fosfor volframat asosida ishlab chigilgan ISE larning signalini eritmadagi
aniglanuvchi dori vositasi konsentratsiyasiga bog¢ligligi

Ne | Dorining eritmada-gi Elektrodning signali, YE mV

t/r | migdori, mol/l Novok-FVK | Lidok-FVK | Dimed-FVK | Drotav-FVK
10-7 -79,1 -132,2 -49,0 -37,5
10-6 -78,1 -135,7 -52,2 -35,5
10-5 -56,8 -117,7 -54,2 -30,5
10-4 -23,9 -85,3 -38,7 17,8
10-3 0,8 -41,5 -20,8 30,1
10-2 30,9 -7,6 12,0 59,1
10-1 59,1 37,3 37,8 90,5

Xulosalar. Dori vositalarining ekspress-tahlili uchun volfram, molibden
geteropolikislotalari  asosida plastifikatsiyalangan ~ membranali  ion-selektiv
elektrodlarni ishlab chigilgan va ularning kursatgichlariga turli faktorlar ta’sirini
tekshirilgan.

Sintez gilingan ionoforlar asosida plastifikatsiyalangan membranalarni olish
usullari ishlab chigilgan. EFB ning fizik-kimyoviy xossalari, membrana va eritma
tarkibining ISE ning potensiometrik xarakteristikasiga ta’sirini aniglangan.
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GAZ ARALASHMALARI TARKIBIDAN METANNI ANIQLOVCHI
SIGNALIZATORNING TUZILISHI VA ISHLASH PRINSIPI
M.E.Eshkobiloval., I.E.Abduraxmanov?., Z.A.Smanova3
'Samargand davlat tibbiyot universiteti
2Samargand davlat universiteti
30°zbekiston Milliy Universiteti
sh1982eshqobilov@mail.ru

Xavfsizlik har doim hayotning muhim talablaridan biri bo‘lib uni ta’minlash
insonning asosiy vazifasidir. Metan turar joy va ishlab chigarish korxonalari
atmosfera havosining eng xavfli tarkibiy gismlaridan biri. U havo bilan portlovchan
aralashmani hosil giladi[1,2]. Shu sababli, havodagi metan konsentratsiyasini
nazorat qilish talab etiladi. Chunki metanni sizib chigishi va to‘planishi turli
portlashlar hamda yong‘inlarning asosiy sababchisi. Mavjud signalizator va
analizatorlar metanning havodagi portlovchan konsentratsiyasini tez aniglash
imkoniyatini bermaydi. Yuqoridagilarni inobatga olgan holda, metanning havodagi
konsentratsiyasini nazorat qilishni mavjud usullarini yaxshilash va yangilarini
ishlab chiqish katta ahamiyatga ega.

Samargand Davlat universitetida metanni signalizatorning tajribaviy
namunalari ishlab chigarilgan. Ular laboratoriya va real sharoitlarda sinovlardan
o‘tkazilgan. Metanni signalizatorlarini ishlab chigishda selektiv termokatalitik
sensorlar go‘llanilgan va ishlab chigilgan signalizator metanni uzluksiz, avtomatik
ravishda monitoringini o‘tkazish uchun mo‘ljallangan. Signalizator nazorat
gilinayotgan komponentning konsentratsiyasi belgilangan chegaraga etganda ovozli
va yorug‘lik signallarini beradi. Metanni aniglovchi maishiy signalizatorning elektr

sxemasi quyidagi rasmda keltirilgan.
a

CurHannsauyus

Usbix

lR1 []R4 ' : .
d b >—|<
[|]R2 [Hm i KomnapaTop

& . .

&
Rasm 1. Tabiiy gaz signalizatorining elektr sxemasi:
R1, R2, R2, R4 -ko‘prik yelkalari; a,c-elektr kuchlanishi beriladigan nuqgtalar; b, d-
hosil bo‘lgan signallarni o‘Ichash nuqtalari.
Signalizator yopiq ekologik sistemalarda ishlatish uchun mo‘ljallangan va
quyidagilardan iborat: axborotni konvertatsiya qiluvchi va gayta ishlovchi

Usx
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mikroprotsessor; metanning selektiv termokatalitik sensori; ragamli va ovozli
indikatorlarning boshgarish vositalari; elektr manbai.

Signalizatorning old panelida yorug‘lik indikatorlari va ovoz qurilmasi
joylashtirilgan. Signalizatorning konstruksiyasi korpusini ochmasdan nol va
sezgirlikni to*g‘rilash imkonini beradi.

Signalizatorlarning sezgir elementlari suyuglik va changni sensorga to‘g‘ridan-
to“g ri kirishga to‘sqinlik giluvchi himoyaga ega.

Signalizatorning boshlang‘ich nol nuktasini va konsentratsiyaning signalizator
ishga tushadigan boshlang‘ich nugtalarini chegara giymatlarini o‘rnatish standart
gaz aralashmalari yordamida amalga oshiriladi.

Statsionar signalizator qurilmasi yopiq sanoat va maishiy xonalarning
havosidagi metan va tabiiy gaz miqgdorini doimiy ravishda avtomatik nazorat
gilishga va yonuvchan gazlarning miqgdori belgilangan konsentratsiyasidan
oshganda tegishli signallarini beradi.

Konsentratsiyaning belgilangan qiymatlari uchun signalizator signalining
konsentratsiyaga bog‘ligligini  tekshirish  natijalari  1-jadvalda keltirilgan.
Signalizatorning metanning havodagi 0,5; 1,0; 1,.5; 2,0 va 2,5 haj.% ga teng
konsentratsiyalarini o‘lchashdagi asosiy keltirilgan xato giymati chegarasi 1,0 % ni
tashkil etadi. Konsentratsiya har bir belgilangan giymatiga yetganda signalizatorni
ishga tushish vaqti 2,0-3,0 s dan oshmaydi.

1-jadval
Signalizator qurilmasi signalining aralashmadagi metan konsentratsiyasiga
bog‘ligligi (o‘Ichash diapazoni 0-5,0 haj.% . n=5, P=0,95)

T/r | Aralashmada| Qurilma signal berishi Qurilma signal Signalizatorni asosiy
gi metan kerak bo‘lgan CN4 bergan xatosi
miqdori haj.| konsentratsiyasi, giymati konsentratsiya mutloq keltirilgan
% haj.% (x+AX), haj.% xato xato

1 0,50 0,50 0,53 0,03 0,6
2 1,00 1,00 0,95 0,05 1,0
3 2,00 2,00 2,08 0,08 1,6
4 2,50 2,50 2,45 0,05 1,0

Metanning 0 dan 5 % gacha bo‘lgan miqdorini o‘lchash turli katalitik
goplamalarga ega bo‘lgan termosezgir elementlardan foydalanib tayyorlangan
termokatalitik sensor yordamida amalga oshirildi.

CN4 ni aniglash jarayonidagi temperatura ta’sirida yuzaga keluvchi sensorni
go‘shimcha xato giymati 0-60 OC diapazonida tekshirildi. Tajribalar atmosfera
bosimining 680(40 mm. sm. ust. giymatlarida amalga oshirildi. Kameradagi
temperaturaning o‘zgarishi quyidagi ketma-ketlikda amalga oshirildi, birinchi 20 0S
(asosiy xato aniglanganda belgilangan normal harorat) keyin navbati bilan 0 va +30
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0S; +50 0S. Har bir haroratdagi parallel tajribalarning soni kami besh marta. Atrof-
muhit temperaturasini 0-60 O0C oraligida o°zgarishidan kelib chigadigan
signalizatorning qo‘shimcha xatosini aniglash natijalari 2-jadvalda keltirilgan
bo‘lib, undan 0-60 OC harorat oralig‘idagi xatoning gqiymati 4 % dan oshmasligini
ko‘ramiz va bu signalizatorning yo‘l go‘yilishi mumkin bo‘lgan asosiy xatosidan
Kichik.

2-jadval

Haroratni signalizatorning ishlash samaradorligiga ta’sirini o‘rganish
natijalari (n=5, P=0,95).

TIr | Atrof Signal, mV Qo‘shimcha xato
mubhit Ssn4=0,50 haj. % Ssn4=2,50 haj. %
harorati x+Ax | Asosiy mutlog | x = Ax | Asosiy mutloq | Ssn4=0,5 | Ssn4=2,
xato xato haj.% haj.5 %
1 +20 0,48+0,02 0,02 2,55+0,08 0,05 - -
3 0 0,53+0,01 0,03 2,60+0,07 0,10 0,01 0,05
4 +30 0,47+0,01 0,03 2,41+0,09 0,09 0,01 0,04
5 +60 0,54+0,02 0,04 2,56+0,06 0,06 0,02 0,01
Xulosalar

Selektiv termokatalitik sensordan foydalanib, yuqori sezgir metanni aniglovchi
maishiy xo‘jalik signalizatori ishlab chigilgan.

-Ishlab chigilgan maishiy signalizator yopiq ekologik tizimlarda (oshxona,
turar joy xonadonlari, garajlar, avtomobil salonlari, yerto‘lalar, quduglar, turli xil
quvvatli gozonxonalarda) yonuvchi gazni (tabiiy gaz, propan-butan aralashmasini)
sizib chiqishi va to‘planishini doimiy avtomatik nazoratiga mo‘ljallangan.

Shuningdek, signalizator yong‘in va portlash xavfsizligini ta’minlash uchun
turli sohalarda, sanoatda, ma’muriy binolarda, yer osti inshootlarida va
gazlashtirilgan avtomobillarda tabiiy gazni aniglash orgali yong‘in va portlash
xavfini oldini olish maqgsadida ishlatilishga tavsiya etilgan

Foydalanilgan adabiyotlar:

1. Sensorlar va aktuatorlar bo‘yicha qo‘llanma. jild. 4. Fizik-kimyoviy tadgigotlarda
yarimo‘tkazgichli sensorlar / Ed. L.Yu. Ku-priyanov.Elsevier Science,1996. 412 b.

2. Kazakov S.A., Kaminskiy V.V., Solovyov S.M., Sharenkova N.V. Samarium sulfidning
polikristal plyonkalariga asoslangan yarimo‘tkazgichli gaz kislorod sensorlari // limiy
asbobsozlik. 2015. T. 25, No 3. 116-123-betlar.
URL:http://213.170.69.26/mag/2015/abst3.php#abst11.
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KARBAMID-FORMALDEGID SMOLASINI OLISHDA JARAYON
MUHITINING AHAMIYATI VA SINTEZ JARAYONIGA BOSHLANG*ICH
MODDALAR NISBATINING BOG‘LIQLIGI

M.B. Eshqurbonova, Sh.A.Kasimov

Termiz davlat universiteti, munisaeshqurbonova@agmail.com

Biz bilamizki, kimyoviy sintez mobaynida jarayondagi muhitning (pH,
temperatura darajasiga ko‘ra), boshlang‘ich moddalar nisbatining ahamiyati
benihoya Kkatta. Polikondensatsiya usulida olinadigan karbamid-formaldegid
smolasini olish jarayonida ham muhitning ahamiyati juda katta va bunda turli
induvidual omillar ta’siri ham sezilarli darajada bo‘ladi[1]. Karbamidning o‘zaro
ta'sirining tabiati va tezligi suvli eritmadagi formaldegid reaksiya sharoitlariga
bog‘lig: Jarayon davomida xomashyolarni birlashtirganda, ular o‘rtasida
monometilolkarbamid hosil bo‘lishi bilan reaksiya sodir bo‘ladi:

NH, HN—CH,OH

C O + 2 Cl::O

NH, NH,

Karbamid monometilolkarbamid

Bu reaksiya xona haroratida deyarli bir zumda sodir bo‘ladi. Qizdirilganda
monometilolkarbamid  molekulalari  qolgan  aminoguruhlarga  formaldegid
molekulalarini  intensiv  ravishda biriktira  boshlaydi.  Shunday qilib,
monometilolkarbamid dimetilolkarbamidga aylanadi:

HITI—CHon HN—CH,OH

C=0 | Hec=0— c=0

NH; HN-CH,OH
monometilolkarbamid dimetilolkarbamid

Bundan tashqgari, xom aralashmada formaldegid va ishgorning kopligi bilan
tri- va tetrametilolkarbamid hosil bo‘lish reaktsiyalari paydo bo‘lishi mumkin deb
taxmin gilinadi[2].

Metilolkarbamidning kondensatsiyasi monoalmashtirilgan amino va gidroksi
guruhi ishtirokida sodir bo‘ladi, ya'ni reaksiya sodir bo‘lishi uchun kamida bitta
amino guruhdagi vodorod kerak bo‘ladi. Oligomer zanjirini yuqori sifatli qurish
uchun tri- va tetrametilkarbamid miqgdorini kamaytirish kerak, chunki birinchisi
zanjirni buzadi, ikkinchisi esa monomerlarni butunlay o‘chiradi. Keraksiz
komponentlarning ortigcha bo‘lishiga yo‘l qgo‘ymaslik uchun monomer
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aralashmasining tarkibini gat'iy nazorat gilish kerak. Ortigcha dimetilolkarbamid
kondensatsiyasi natijasida hosil bo‘lgan oligomerning xususiyatlariga ta'sir giluvchi
siklik birikmalar hosil bo‘ladi:

O
o HN—<
1 ~ A A — 0
HO/\H H/\OH + HO H N OH =C|\1|_|>_H|\|
O NH O
dimetilolkarbamid
o HN/\HN
O{HN_( + 2H,0 —= o=< >=o + 2CH,0
NH HN
& NH Xq HN—___NH

Uglevodorod erituvchilarda siklik birliklarning yuqori eruvchanligi va plyonka
hosil giluvchi oligomerlar bilan yaxshi mos keladigan gatronlar hosil gilish uchun
yugori qutbli metilol guruhlari spirtlar bilan ta’sirlashtiriladi va ishlatiladigan
spirtning uglevodorod zanjiri ganchalik yuqori bo‘lsa, metilol hosilalarining
eruvchanligi oz migdorda bo‘ladi[3]. Bu esa gatron ishlab chigarish texnologiyasini
murakkablashtiradi. Butanol bu magsad uchun eng mos keladi. Bunday gatronlar
esa modifikatsiyalangan karbamid-formaldegid gatronlari sifatida tasniflangan.

Foydalanilgan adabiyotlar:

1. Shchegolev V.P. Yog‘ochga ishlov berish sanoatida go‘llaniladiganmakromolekulyar
birikmalar: ma'ruza matni. Leningrad: R1O LTA, 1974. 122 b.

2. Azapos, B. . XuMus 1peBeCHHbBI U CHHTETHUECKUX MoJuMepoB: yueOuuk / B.W. A3zapos,
A.B. bypo, A.B. Ob6onenckas. - CII0.: Jlamp, 2010. - 624 c. 10. VYrpromos, C.A.
“MoaudunupoBanre KapoaMumaohopMalbIerHaHON CMOJBI IS MPOU3BOACTBA KOCTPOILTUT /
C.A. Yrpromos, B.E. I{setkoB //

3. ®enoroB, A.A. HcciienmoBaHuwe CBOWCTB JPEBECHO-CTPYKCUHBIX IUIUT HA OCHOBE
CHUHTETHUYECKUX CMOJI C Pa3IndHOi JoJyieil j100aBku (ypaHoBoit cmodbl // A.A.®enotos, C.A.
Vrpromos // Knen. I'epmernku. Texuomoruu. — 2012, — Ne 12. — C. 16-19.

[Ni(APY)2(H20):](AcOH)(H.0) KOMPLEKS BIRIKMASI SINTEZI VA
MOLEKULALARARO TA’SIRLASHISH ENERGIYASI TAHLILI

Turayev X.X.,2Kasimov SH.A., Ashurov J.M.,*Nazarov Y .E.
124Termiz davlat universiteti
30‘zR FA 0.S.Sodigov nomidagi Bioorganik kimyo instituti
nazarovy714@gmail.com

6-aminopiridin-2-karbon kislotasi (APY) ning kompleks birikmalarini
o‘rganish muhim ahamiyat kasb etadi. Bu borada, aynigsa 3d-metall komplekslari
dori ta’sirini samarali ortirishda muhim rol o‘ynaydi [1]. Metall ionining tabiati,
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shuningdek ligand turi tufayli farmakologik faoliyatda turli metallar va ligandlar har
xil biologik faoliyatda muhim ahamiyatga ega [2]. APY ning shunday
xususiyatlarga ega bo‘lgan [Zn(APY),(DMFA).], [Cu(APY).] komplekslari sintez
gilingan va tadqiq etilgan[3,4]. Ushbu ishimizda [Ni(APY),(H20),](AcOH)(H,0)
kompleksi sintezi va molekulalararo ta’sirlashish energiyasi tahlilini keltirdik.
Tajribaviy qism. Nikel(I)xlorid kristallogidratidan NiCl,6H,O 0.208 gr (0.5
mmol), 0.138 gr (1 mmol) 6-aminopiridin -2-karbon kislotani (APY) ni tegishlicha
suv va sirka kislotada eritib, 1;2 mol nisbatdagi eritmalari tayyorlandi. Eritmalar
aralashtirildi. So‘ngra magnitli aralashtirgich yordamida 55-60 °C da 30 dagiga
davomida intensiv aralashtirildi. Eritma xona haroratida qoldirildi. Natijada 12
kundan so‘ng idish tubida och yashil rangli kompleks birikma kristali o‘sganligi
kuzatildi. RTT analizi uchun vyarogli kristallar ajratilib, tekshirilganda
[Ni(APY),(H20).](AcOH)(H,O) tarkibli ekanligi aniglandi. Unumi 82 %
[Ni(APY)2(H20)2](AcOH)(H,O) (Mr=388.16 g/ mol) C H O N tahlili nazariy
jihatdan: C 43.28, H 5.19, N 14.42, O 37.09 % ni ko‘rsatdi: ma’lum bo‘ldiki C
43.12, H 5.04, N 14. 28.0 36.88 %. Reaksiya tenglamasi quyidagicha(1-sxema).

) N +NiCl, 6H,04C,H,0,
+2HCI+3H,0 /N
/ }}§>N ) N/ /CsO H!
HOO N NH; \ n—o_| _-O

1-sxema.[Ni(APY)2 (H20)2](AcOH)( H20) kompleksining sintezi reksiyasi

Tahliliy gism. Ushbu kompleks birikmada ikkala 6-aminopiridin-2-karbon
kislotasining birinchi kislorod atomlari nikel bilan valent bog‘lanish orqali, birinchi
azot atomlari esa koordinatsion bog‘lanish orgali va ikkita suv malekulasi ham
koorinatsion bog‘lanish orgali bog‘langan. Natijada nikelning koordinatsion soni
oltiga teng bo‘lgan. Tashqi sferada bir molekuladan suv va sirka kislotasi o‘zaro
vodorod bog‘lanish orgali bog‘langan[1-rasm].
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1-rasm.[Ni(APY)2 (H20):](AcOH)(H20) kompleksining molekulyar tuzilishi

Shu tufayli oktaedrik tuzilishli kompleks birikma hosil bo‘lgan. Kompleksda
quyidagi Nil -012.029(4) (A), Ni1 -03 2.121(5) (A), Nil -N12.096(5) (A),
Nil -01a2.029(4) (A), Nil -03a 2.121(5) (A), Nil -Nla 2.096(5) (A) bog"
uzunligiga ega.

2-rasm.[Ni(APY)2(H20)2](AcOH)(H20) kompleksining kristall tahlanishi
(Punktir chiziglar vodorod bog‘lanishni bildiradi)

Kompleksda ichki va molekulalararo vodorod bog‘lanishlari mavjud bo‘lib,
ularning bog*‘lanish geometriyasi 1-jadvalda keltirilgan.

1-jadval.
[Ni(APY)2(H20)2](AcOH)(H20) kompleksidagi vodorod bog‘lanish uzunligi
(A) va burchaklari (°)

D-H-A D-H, A HA,A D---AA D-H A, (°)
N2-- H2B .. 01 0.86 2.09 2.821(8) 142
03-- H3A .. 02 0.85 1.92 2.752(6) 164
03--H3B .. 04 0.85 1.96 2.813(7) 173
05--H5 ..06 0.82 2.10 2.618(8) 121
06-- H6A .. 05 0.85 2.21 2.618(8) 109
06 -- HBA .. N2 0.85 2.62 3.376(9) 149
Simmetriya kodlari;(i) -x,1-y,1-z,(ii) 1-x,1-y,1-z,(iii) -1+x,-1+y,-1+z, (iiii),1+x,1+y,1+z
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3-rasm.[Ni(APY)2 (H20)2](AcOH)(H20) kompleks birikma kristalidagi
molekulalararo ta’sirlashish energiyasi, kJ/mol.

[Ni(APY),(H20),](AcOH)(H,O) kompleksi  kristalidagi  molekulalararo
ta’sirla- shish energiyalari Mercury 2023.3.0 dasturi yordamida hisoblandi. 7.35 A,
463 A,8.71 A, 7.04 A, 7.92A masofalarda joylashgan molekulalarning ta’sirlashish
energiyalari mos ravishda -74.9 kJ/mol, -41.2 kJ/mol,-37.9 kJ/mol, -11.87 kJ/mol, -
10.03 kJ/molni tashkil etadi (3-rasm). Ta’sirlashish energiyalarining har xilligini
kompleksning zichligiga, molekuladagi atomlar soni va joylashish yo‘nalishiga
bog‘ligligi bilan izohlash mumkin. Umumiy ta’sirlashish energiyasi -253.0 kJ/molni
taskil etdi.

Foydalanilgan adabiyotlar:

1. Boerner L. J. K., Zaleski J. M. Metal complex—-DNA interactions: from transcription
inhibition to photoactivated cleavage //Current opinion in chemical biology. — 2005. — T. 9. — Ne.
2.—C. 135-144.

2. Delaney S. et al. Chemical and biological consequences of oxidatively damaged guanine
in DNA //Free radical research. — 2012. — T. 46. — Ne. 4. — C. 420-441.

3. Hong D., Ye J. Q., Guo W. B. Crystal structure of bis (6-aminopyridine-2-carboxylato—
k20, N)-bis (N, N-dimethylformamide-k1 O) zinc (Il), C18H24N606Zn [/ Zeitschrift fiir
Kristallographie-New Crystal Structures. — 2023. — T. 238. — Ne, 3. — C. 529-531.

4.Du X., Wang C. Crystal structure of bis (6-aminopyridine-2-carboxylato-x2 O, N)-copper
(1), C12H1006N4Cu //Zeitschrift fiir Kristallographie-New Crystal Structures. — 2020. — T. 235. —
Ne. 5. — C. 1007-1008.
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[Mn(2,6-PDCA)(CL)(H20)]» KOMPLEKS BIRIKMASI SINTEZI VA
HIRSHFELD SIRTI TAHLILI

Turayev X.X., 2Kasimov SH.A., *Ashurov J.M., “Nazarov Y.E.
124Termiz davlat universiteti
30‘zR FA 0.S.Sodigov nomidagi Bioorganik kimyo instituti
nazarovy714@gmail.com

2,6-piridindikarbon kislota (2,6-PDCA, pdca, dipic, H2-dipic) samarali
bidentant va tridentant xelatlovchi liganddir. Metall ionlari bilan bargaror
komplekslar hosil giladi [1]. Bu kislota tabiiy birikmalarda mavjud bo‘lib, potensial
farmakologik va turli biologik funksiyalarni bajaradi [2]. Shunday xususiyatlarga
ega bo‘lgan (8-H;Q). [Mn(dipic);]6H.O , (8-H2Q),[Zn(dipic),]6H,O [3] va
[Zn(dpic)(Cl);]H.O kabi bir gator kompleks birikmalar sintez gilingan va tadqiq
etilgan [4]. Ushbu ishimizda [Mn(2,6-PDCA)(CL)(H.0)], kompleksining sintezi va
Hirshfeld sirti tahlilini keltirdik.

Tajribaviy gism. Marganes(ll)atsetat kristallogidratidan Mn(CH3COOQ),4H,0
0.245 gr (1 mmol), 0.167 gr (1 mmol) 2,6 -PDCA ni tegishlicha suvda eritib, 1;1
mol nisbatdagi eritmalari tayyorlandi. Eritmalar aralashtirildi. Xosil bo‘lgan
cho‘kmani filtir yordamida ajratib olib, xlorid kislotaning suyiltirilgan eritmasi
yordamida eritildi. So‘ngra magnitli aralashtirgich yordamida 60 °C da 30 minut
davomida intensiv aralashtirildi. Eritma xona haroratida qoldirildi. Natijada 10
kundan so‘ng idish tubida rangsiz kompleks birikma kristali o‘sganligi kuzatildi.
RTT analizi uchun vyarogli kristallar ajratilib, tekshirilganda [Mn(2,6-
PDCA)(CDH(H.0)]n tarkibli ekanligi aniglandi. Unumi 76 % [Mn(2,6-
PDCA)(CIH(H20)]n (Mr=220.5 g/mol) C H N O Cl tahlili nazariy jihatdan: C 38.009,
H 3.17, N 6.35,0 36.28 Cl 16.1 % ni ko‘rsatdi: ma’lum bo‘ldiki C 37.86, H 3.08, N
6.16, O 36.16, Cl 15.90 %. Reaksiya tenglamasi 1-sxemada keltirilgan.

+Mn(CH;CO0),*4H,0+HCl —>
O= / C:O
Z G N /
HOOC N COOH h O~ | O
‘O/I\/In

d

H
1-sxema. [Mn(2,6-PDCA)(CI)(H20)]n kompleksining sintezi reksiyasi
Markaziy atom marganesga 2,6-piridindikarbon kislota ikkita kislorod atomi

va bitta azot atomi orgali tridentant holatda koordinatsiyalangan, bitta xlor atomi va

bitta suv molekulasi ham donor akseptor bog‘lanish oqali birikkan(1-a rasm).

Polimer tuzilishida qo‘shni 2,6-piridindikarbon kislotadagi karboksil guruhidagi
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ikkita kislorod atomiga birikkan va marganesning koordinatsion soni yettini tashkil
etgan(1-b rasm).

000

1-rasm. [Mn(2,6-PDCA)(CI)(H20)]n kompleksining (a) molekulyar tuzilishi, (b)
polimer zanjir hosil qilishi

Kompleksda quyidagi bog‘lanish uzunligi va burchaklari Mnl -Cl1
2.4404(10) (A), Mn1  -O1(A), Mn1 -032.423(2) (A), Mn1  -N12.266(2) (A) va
Cll -Mnl -0194.53(6) (°) va quyidagi bog‘lanish burchaklari Mn1 -N1 -
C5123.47(18) (A), Cl1  -Mn1 -0390.67(7) (A) ga teng.

2-rasm.[Mn(2,6-PDCA)(CI)(H20)]» kompleksining kristall
tahlanishi.(Punktir chiziglar vodorod bog¢lanishni bildiradi)

1-jadval.
[Mn(2,6-PDCA)(CI)(H20)]» kompleksidagi vodorod bog‘lar geometriyasi(A) (°)
D-H-A D-H,A [ H-AA [ DA A | D-HA (°)
O5 --H5B ..Cl1 0.91 2.27 3.069(3) 147
C2 —H2 .04 0.93 25 3.420(4) 173
Simmetriya kodlari;(i) 1+x,3/2-y,1/2+z(ii) X,y,-1+z
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Hirshfeld sirti tahlili. Molekulalararo o‘zaro ta’sirlar xarakterini tavsiflash
uchun Hirshfeld sirti tahlili o‘tkazildi (3-rasm).

a b d

3-rasm. [Mn(2,6-PDCA)(CI)(H20)]» kompleksining Hirshfeld sirtlari(a), shakl
indeksi(b)(w- 7 steking ta’siri), ta’sirlashish yo‘nalishi (d)

Hirshfeld sirtini tahlil gilish O...H/H...O 21.4%, CI...H/H...Cl1 16.6%, H...H
13.6 %, 0O...0 10.3%, H...C/C...H 9.7%, Cl...0/Cl1...0 7.4%, Mn...0/O...Mn
7.0%, O...C/C...0 6.6 %, C...C 4.7%, H...N/N...H 1.1 %, O...N/N...O 0.8%,
Cl...C/C...Cl1 0.5%, N...C/C...N 0.2%, Mn...C/C...Mn 0.1%, ta’sirlashuvlar
kristall gadoglashning shakillanishiga asosiy hissa go‘shadi(3-(a)rasm). Demak
Hirshfeld sirt tahlilidan ko‘rinib turibdiki o‘zaro ta’sirlarning asosiy gqismini
O...H/H...O 21.4%, Cl...H/H...Cl1 16.6%, H...H 13.6 % tashkil giladi. Kompleks
birikmaning umumiy sirt yuzasi (S= 222.94 A?) va hajmi (V= 227.52 A% ga
tengligi aniglandi.

Foydalanilgan adabiyotlar:

1.Aghabozorg H. et al. 2, 6-Diaminopyridinium bis (4-hydroxypyridine-2, 6-dicarboxylato-
k302, N, O6) chromate (Ill) dihydrate //Acta Crystallographica Section E: Structure Reports
Online. —2008. — T. 64. — Ne. 9. — C. m1208-m1209.

2.Eshtiagh-Hosseini H. et al. A new supramolecular compound of chrome (l11): Synthesis,
spectroscopic characterization, X-ray crystal structure, DFT, and solution studies //Journal of
Molecular Structure. — 2010. — T. 973. — Ne. 1-3. — C. 1-8.

3.Colak A. T. et al. Synthesis, characterization, crystal structure and biological activities of
supramolecular compounds of Mn (1) and Zn (I1) with dipicolinic acid and 8-hydroxyquinoline
/lJournal of Coordination Chemistry. —2009. — T. 62. — Ne. 10. — C. 1650-1660.

4.Chihaoui N. et al. A new mononuclear complex: structure, vibrational (FT-IR and
Raman), Hirshfeld surfaces analysis, electrical properties and equivalent circuit //J Phys Chem
Biophys. — 2016. — T. 6. — Ne. 216. — C. 2161-0398.10002.
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2-AMINO-5-VINILTIO-1,3,4-TIADIAZOL ASOSIDA Zn (11) SULFAT
KOMPLEKSINING IQ SPEKTROSKOPIK VA TERMIK TAHLILI

A.K.Atashov, G.K.Jumaniyazova, B.S.Torambetov, Sh.A.Kadirova.

O ‘zbekiston Milliy universiteti, atashov87@internet.ru

2-Amino-5-viniltio-1,3,4-tiadiazol (AVT) va ZnSO, asosida sintez gilingan
kompleks birikmaning tarkibi, tuzilishi va termoliz jarayonlarini o‘rganish
magsadida ularning 1Q spektri va termogravigrammalari tahlil gilindi.

Kompleks birikmaning 1Q spektrini tahlil gilganimizda yangi kompleks
birikmaning hosil bo‘lganligini tasdiglaovchi, ligand tarkibida kuzatilmagan
birgancha yangi chiziglarning hosil bo‘lganligini ko‘rishimiz mumkin. Masalan
C=N bog‘larning simmetrik valent tebranishlarining yutilish sohasi 1630 sm™ dan
past chastotali 1618 sm™ sohaga o‘tganligini, ligandga nisbatan solishtirganda 12
sm? farg giladigan intensiv nur yutilish chizig‘ini ko‘rishimiz mumkin. -NH,
guruhiga tegishli chiziglar deyarli o‘zgarishsiz qolgan lekin 3200-3600 sm
sohalarda kuzatiladigan H,O molekulalariga tegishli bo‘lgan 3493 sm? sohada
yangi chiziglarning hosil bo‘lganligi kompleks tarkibida suv molekulalari borligini
ko‘rsatadi. Ligand spektridan fargli o‘laroq 1093 sm™ sohada yangi intensiv nur
yutilish chizig‘ining hosil bo‘lganligini, ular sulfat anionidagi S=O guruhlarining
valent tebranish chiziglariga to‘g‘ri kelishi aniglandi [1]. Kompleksning 1Q
spektrida ligand spektrida ko‘zatilmaydigan, M-O va M-N bog‘larining
tebranishlari bilan bog‘liq bo‘lgan 459 sm™ va 417 sm? past chastotali sohada
yangi chiziglarning paydo bo‘lganligini ko‘rishmiz mumkin [2] (1-rasm, 1-jadval).

1 - jadval

AVT va kompleks birikmaning 1Q spektrlaridagi asosiy nur yutilish sohalari
(sm™)

v(C=N) | v(N- | vNH;| v(C-S] dNH | M-N| M-O
N) 2

AVT 1630 1052 |3281 | 692 |1514
Kompleks birikma | 1612 1039 | 3284 | 693 | 1519 | 459 | 417

Birikma

Kompleks birikmaning termik tadgiqoti 20 dan 800°C gacha bo‘lgan harorat
oralig‘ida o‘tkazildi. Birikmaning termogrammasining DTG egri chiziglarida 102-
110°C larda endotermik jarayon kuzatildi, bu kompleks birikmaning suyuqglanish
temperaturasiga tog‘ri keladi. 130-170°C gradus oralig‘ida kichik vazn yoqatish
bilan endotermik jarayon kuzatildi, bu massa yogatilish 2 mol H,O molekulalariga
tog‘ri kelishini va suv molekulalari ichki sferada joylashganini bildiradi.
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1-rasm. AVT va kompleks birikmaning 1Q spektrlari

Bu malumot 1Q spektroskopik tahlil natijalari bilan mos kelishi tajriba tahlillari
tog‘riligini bildiradi. TG egri chizig‘ida 175 © C dan 470 ° C gradus oralig‘ida (2-
rasm) ekzotermik jarayon bilan vazn yo‘qotish gismini ko‘rishimiz mumkin, vazn
yo‘qotish 59% ni (Tmax = 231.22 °) tashkil giladi. Bu vazn yo‘qotilishi
geterohalgadagi amino guruh, halgaga ulangan radikal va getero halgadagi ayrim
atomlarning chigib ketishiga va termoliz mahsuloti 16% ni tashkil qilib, ZnO
molekulasiga tog‘ri keladi.

—c

2-rasm. Kompleks birikmaning termogrammasi

Kompleks birikmaning tuzilishi 1Q spektr va termik tahlili natiyjasida Zn(ll)
atomi tiadiazol halgasidagi azot atomi va suv molekulalari bilan koordinatsiyaga
uchrashi aniglandi. Yangi sintez qilingan kompleks birikmaning tuzilishi
quyidagicha taklif gilindi:
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MAHALLIY XOMASHYOLAR ASOSIDA OLINGAN ANION
ALMASHINUVCHILARGA BENZOL BUG*I YUTILISH QIYMATLARI
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Bugungi kunda dunyoda ion almashinuvchi sorbentlarga bo‘lgan talab ortib
bormoqda, bu esa turli ion almashinuvchi sorbentlarni olish va qo‘llash sohalarini
o‘rganishni taqgozo giladi. Mavjud ilmiy va amaliy muammolarni hal gilishda ion
almashinuvchi texnologiyalarning rolini belgilash, tarkibida turlicha xossaga ega
bo‘lgan guruhlarni tutuvchi sorbentlar olishning zamonaviy usullarini aniglash,
fizik-kimyoviy xususiyatlarini tadqiq qilish hamda, ushbu sorbentlarning sorbsion
xossalarini tadqiq gilish dolzarb hisoblanadi. [4].Shuning uchun ham mahalliy
xomashyolar asosida yangi ion almashinuvchi materiallarni sintez gilish va ularning
muhim xossalarini o‘rganish dolzarb masalalardan hisoblanadi. Yuqori operatsion
xususiyatlari tufayli ion almashinadigan materiallar fan va sanoat amaliyotining
deyarli barcha sohalarida keng qo‘llanilmogda. Ularning yordami bilan eng dolzarb
ijtimoiy va ekologik muammolardan biri atrof-muhitni muhofaza qilish hal
gilinmogda [5].

Bizga ma’lumki, polimerlarning strukturaviy morfologiya xususiyatlarini
aniglash uchun ko‘pincha benzol bug‘ining sorbsiyasini o‘rganish amalga oshiriladi.
Benzol bug‘i ko‘plab polimer materiallarga nisbatan faol sorbat bo‘lib, u aynigsa
ion almashinuvchi materiallarning benzolga nisbatan g ovakligini aniglashda
muhim rol o‘ynaydi. Polimer materiallarda g‘ovaklik tuzilishi asosan tarkibida inert
erituvchilar saglagan materiallarni gizdirish orgali hosil gilinadi. Biz o‘z tadgiqot
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ishlarimizda asosan g‘ovak tuzilishli polimer material olish uchun plastikat
polivinilxlorid tarkibida plastifikatorni ekstraksiya qilib chigarib olish natijasida
hosil qildik, odatda bunday holatda makrog‘ovakli struktura hosil bo‘ladi, ayni
makrogovakli tuzilishga ega bo‘lgan materialarni qutbli xususiyatga ega bo‘lgan
modifikatorlar bilan modifikatsiyalash natijasida mezog‘ovak va mikrog‘ovak
tuzilishli  polimer materialar olindi. Sintez gilingan anion almashinuvchi
materiallarning solishtirma sirt yuzasini aniglash anionitlarga benzol bug‘larini
yutilish izotermasini o‘rganish orgali amalga oshirildi. Quyidagi 1-rasmda
polivinilxlorid va u asosida sintez qilib olingan PPE-2 va PPE-3 anionitlariga
benzol bug‘i yutilish izotermasi keltirilgan.

1-jadval
Polimer materiallarga benzol bug‘i yutilish giymati (298K)
Namunalar PVX | PPE-2 | PPE-3
Nisbiy namlik, % Sorbsiya, %
10 0,12 0,79 0,55
30 0,21 2,10 1,30
50 0,28 2,75 1,90
65 0,34 3,85 3,10
80 0,41 7,15 3,80
90 0,57 10,5 6,10
100 0,68 13,5 9,00
16
14 -
s 12
£ 10 -
2 - ——IBX
@] 4 —-a—PPE-3
5 ] PPE-2
0 ™ ’ * _?—Fﬂ’

fO_' 10 EIO 3'0 4I0 5r0 GIU 7"0 80 90 llZIJO
Hucdonid HAMIHK, %0
1-rasm. PV X, PPE-2 va PPE-3 polimer materiallarining benzol bug‘i sorbsiya
izotermasi (T=298K)
O‘rganilayotgan polimer materiallarning sirt yuzasini aniglashda S-simon
izoterma yordamida BET tenglamasidan foydalangan hoda aniglandi.
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Yugori operatsion xususiyatlari tufayli ion almashinadigan materiallar fan
va sanoat amaliyotining deyarli barcha sohalarida keng qo‘llanilmoqda.
Ularning yordami bilan eng dolzarb ijtimoiy va ekologik muammolardan biri
atrof-muhitni muhofaza qilish hal gilinmoqda. [1,2]. Hususan turli metallarga
nisbatan yuqori sorbsiyalash Xxususiyatiga ega bo‘lishi, kimyoviy bargaror
bo‘lishi, haroratning o‘zgarishiga bargaror bo‘lishi va arzon bo‘lishi bilan
birgalikda ko‘p marta gayta ishlatish xususiyatiga, metall ionlarini sorbsiyalash
jarayonida texnologik, ekologik va iqtisodiy talablarga mos kelishi kerak.
lonitlar ishtirokida suvdagi mavjud ionlarni ajratish usuli aynan shunday
talablarga javob beradi [3,4]. Shuning uchun yangi, yugori sorbsion xossali
ionitlar sintez gilish katta amaliy ahamiyatga ega.

Bizga ma’lumki, polimerlarning strukturaviy morfologiya xususiyatlarini
aniglash uchun ko‘pincha benzol bug‘ining sorbsiyasini o‘rganish amalga
oshiriladi. Benzol bug‘i ko‘plab polimer materiallarga nisbatan faol sorbat
bo‘lib, u aynigsa ion almashinuvchi materiallarning benzolga nisbatan
g‘ovakligini aniglashda muhim rol o‘ynaydi. Polimer materiallarda g‘ovaklik
tuzilishi asosan tarkibida inert erituvchilar saglagan materiallarni gizdirish
orgali hosil gilinadi. Biz o‘z tadgiqot ishlarimizda asosan g ovak tuzilishli
polimer material olish uchun plastikat polivinilxlorid tarkibida plastifikatorni
ekstraksiya gilib chigarib olish natijasida hosil gildik, odatda bunday holatda
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makrog‘ovakli struktura hosil bo‘ladi, ayni makrog‘ovakli tuzilishga ega
bo‘lgan materialarni qutbli xususiyatga ega bo‘lgan modifikatorlar bilan
modifikatsiyalash natijasida mezog‘ovak va mikrog‘ovak tuzilishli polimer
materialar olindi[5].

1-jadval
Polimer materiallarning kapilyar-g‘ovak tuzilishi
Polimer namunalar
Parametrlar PVX PPE-2 PPE-3
Monogavat 0,0017 0,019 0,0143
sigéimi (Xm,9/g)
Solishtirma sirt 7,38 62,85 48,72
yuza (Ssol,m?/g)
Mikro g‘ovak 0,009 0,057 0,079
(Wo, sm®/g)
Mezoo g‘ovak 0,001 0,065 0,042
(Wme, sm®/g)
G*ovak radiusi 18,31 52,13 34,84
(rk, Ao)

Yuqorida keltirilgan 1-jadvaldan ko‘rinib turibdiki, dastlabki polimer
maetrial PVX ning Ssoi solishtirma sirt yuzasiga nisbatan PV Xni karbamid va
tiokarbamid ishtirokida modifikatsiyalab olingan PPE-2 va PPE-3
anionitlarining Ssoi solishtirma sirt yuzasi mos ravishda deyarli 10 va 7
barobarga ortgan, bunga dastlabgi polivinilxloridga nisbatan anionitlarning
mikrog‘ovak va mezog‘ovaklik darajasi ortishi sabab bo‘lgan. Shunday qilib,
polivinilxloridni modifikatsiya gilish orgali g‘ovaklik darajasi yugori bo‘lgan va
mos ravishda ta’sirlashish uchun solishtirma sirt yuzasi yuqori bo‘lgan anion
almashinuvchi materiallar sintez gilib olingan.
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PARA-GIDROKSIBENZOY KISLOTA, CU(Il) TUZI VA NATRIY SULFAT
ASOSIDA OLINGAN POLIYADROLI KOMPLEKS BIRIKMASINING
KVANT-KIMYOVIY TAHLILI
!Batirova Dilnavoz G¢afurjon qizi, *Hasanov Shodlik Bekpo‘latovich,
1Xudoyberganov Oybek Ikromovich
Xorazm Ma 'mun akademiyasi
e-mail: batirovadilnavoz@gmail.ru

So‘nggi yillarda murakkab ko‘p yadroli birikmalar kimyosi nazariy va amaliy
qo‘llash orgali keng ko‘lamli rivojlanishni boshdan kechirdi. Muvofiglashtiruvchi
birikmalar biologiya va kimyo fanlaridagi qgizigarli xususiyatlari tufayli juda talab
gilinadigan tadqiqot sohasidir. Xususan, 3d metallarning koordinatsion birikmalari
dori ta’sirining stimulyatorlari sifatida juda yaxshi tanilgan, chunki organik
preparatning samaradorligini odatda metall ioni bilan muvofiglashtirilganda
ortadi[1]. Hozirgi vagtda orto- va para- gidroksil benzoik kislotalarning oralig
metal komplekslari koordinatsion kimyo, kristall muhandislik va potensial
qo‘llanmalar uchun katta ahamiyatga ega[2]. Shuning uchun bunday turdagi
ligandlarni o‘z ichiga olgan metall komplekslari ko‘pincha spektroskopik,
strukturaviy va termal usullar bilan o‘rganiladi[2]. Shuni ta’kidlash kerakki,
ixtisoslashtirilgan adabiyotlarda nafagat salitsil kislotasi va uning hosilalarining
o‘tish metallari bilan koordinatsion birikmalariga, balki s va d tipidagi metallarni
o‘z ichiga olgan geteroyadroviy birikmalarga ham qizigish ortib bormoqgda. P-
gidroksibenzoy kislotasi (PHBA) tabiiy birikma sifatida keng ko‘lamli biologik
faollikni namoyish etadi[3], jumladan, stimulyatsiya giluvchi va mikroblarga garshi
faollikning ortishi[4]. Oxirgi ta’sirlar bir xil biologik faollikni ko‘rsatadigan boshga
ligand ishtirokida aralash ligandli metall komplekslari yordamida sezilarli darajada
oshishi mumkin, masalan, o‘rtacha stimulyator va antimikrobiyal xususiyatlar bilan
tavsiflangan monoetanolamin (MEA)[5].

Kvant-kimyoviy tadgigotlar model tuzish, uni optimizasiyalash, spektroskopik
va termodifferensial hisoblashlar olib borish, natijalarni gayta ishlash va
vizualizatsiyalash kabi ketma-ket bir nechta bosgichni o‘z ichiga oladi. Kvant
kimyoviy hisoblashlar ligand molekulasining mumkin bo‘lgan koordinatsiya
markazlari, koordinatsiyalanish imkoniyatlari, energetik, geometrik va elektron
parametrlarini  hisoblash magsadida o‘tkazildi. Ushbu hisoblashlar Semi-
emperical/Am1/UHF foydalanilgan holda bajarildi. Ligand, metal ligand(MeL) va
poliyadroli kompleks birikma molekulalarining donor va reaksion faol atomlaridagi
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elektron zichliklar va effektiv zaryadlarning qiymatlariga asoslanib, olingan
moddalar ganchalik selektivligi va reaksiya natijasida olingan moddalar amaliy
jihatdan ahamiyatliligi bashorat gilinadi.

Kvant-kimyoviy  hisoblash  usullari  ko‘p  funksional ligandlarning
koordinatsiyaga uchraydigan ragobatdosh donor markazlarini oldindan aytib berish
imkonini beradi. Ushbu ishda HyperChem 8.07 dasturi yarim empirik usuli
yordamida 4-gidroksibenzoy kislota va yangi kompleks birikmalar molekulalarining
reaksion qobiliyati kvant-kimyoviy tahlil qilindi. Ligand va olingan yangi
poliyadroli kompleks molekulasining potensial, kinetik va umiy energiyalari, , bog"
uzunliklari burchak giymatlari va RMS gradientlari aniglandi. Ushbu ishda ayrim
Xususiyatlarni o‘rganish maqgsadida yarimempirik AM1 va MNDO usullari bilan p-
gidroksibenzoy kislota, Cu(PHBA), va [CuNa(PHBA),SO,] tarkibli poliyadroli
kompleks birikmalarning reaksion gobiliyatini kvant-kimyoviy tahlil gilindi. Unga
ko‘ra, ligand va koordinatsion birikma atomlaridagi zaryadlarni solishtirish
natijasida p-gidroksobenzoy kislota molekulasidagi karbonil guruhdagi kislorod
atomlarida nisbatan yuqori manfiy zaryad borligi sababli metal kationi bilan ion
bog® hosil gilishi va sulfat ionidagi kislorod atomlari bilan koordinatsion bog* hosil
qgilishi aniglandi (2-rasm).

«




2-rasm.[CuNa(PHBA).SO4] kompleksning elektron tuzilishi, uch o‘lchamli
fazoda 3D ko‘rinishi va RMS gradientlari
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B osroM wuccienoBaHMuM UMMOOWIM3AIUs KCUJIEHOJIOBOIO  OPaH>KEBOTO
UCTIONIb3YETCSl ISl ONpEAeNIeHUs  YYBCTBUTEIBHOCTH U CEJIEKTUBHOCTH
ooHapyxenuss wuoHoB  BucMyta  (Ill).  MMMoOmnu3amuioo  OCYIIECTBIISIH
cmemmBanueM 0,1000 r copbenra ¢ 10 mi pactBopa pearenra 1:10* M B Teuenue
1-10 MHHYT ¢ TIOCJIEYIOLIEH POMBIBKON HOCUTEIS TUCTUILTMPOBAHHON BOIOH [1].
Bnusitnue KoHIIEHTpallMy METaJIOB B TBEpoH ¢aze, pH, coctaBa OydepHoit cmecu
M COCTaBa PEAreHTOB MH3ydajdd B JIMHAMHUYECKOM pEXUME IMpU KOMHATHOMN
TEeMIepaType U CKOpPOCTH MoToka 5 mi/muH. ColepikaHre peareHTa B HOCHTENE
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ONPEACISIIA  CHCKTPO(POTOMETPHYECKH M0  HM3MEHEHHWIO  ONTHYECKOW M
OTpaXKaTeJIbHOU CITOCOOHOCTH PACTBOPOB M HOCUTESA J0 U ITOCJIC HMMOOMIH3AINI
npu 530 um [2,3].

N3yyena wMMOOWIHM3aIMs KCWJICHOJIOBOTO OpPAaH)KEBOIO Ha COpOCHTax
pasnuyHOM mpupojsl. B KadecTBe BOJOKHHCTOIO COpPOEHTA MPEBOCXOJIHBIE
XapaKTEepUCTUKU HOCUTeNd TNoka3ano BoyiokHO [ITIM-1, sBnsromieecss mpoayKToOM
MOCJIeIOBATEIIBHON MOAU(pUKAIIH TUIPOKCUIIAMUH-aKTHBUPOBAHHOTO
nonuakpunonuTpuwibHoro (ITAH) Bonokna monmdtwiennonuamuHom (IIDITA) u
MOHOXJIOPYKCYCHOM KuCI0TON. C TIeNbI0 aHajaM3a MPOIECCOB MMMOOWIN3AINN U
KOMIUIEKCOOOpa30BaHUs ObUIM  TMPOBEACHBI KBAHTOBO-XMMHUYECKHE PACUETHI
peareHra ¢ HWOHAMH METAJJIOB M BBIOPAHHBIM ITOJIMMEPHBIM HOCHUTEIIEM IS
OMpE/IC/ICHUS] MUKOBOW IIOTHOCTH JJIEKTPOHHOrO obOjiaka B pearente [2]. Jlms
OIpeeNICHUs] B3aUMOCHCTBUS UMMOOMIIM30BAHHOT'O KCHIJIEHOJIOBOT'O OPaH>KEBOIO
C WOHOM BHCMYyTa 3amuchiBaii WK-cekTpsl peareHTa, KOMIUIEKCA BUCMYyTa C
MMMOOHMIIM30BaHHBIM peareHToM U caMmoro Hocutens. [ns  onpeneneHus
B3aUMOJICUCTBYUSI MMMOOMIN30BAHHOTO KCHJICHOJIOBOTO OPaH)XEBOTO C HOHOM
BucMmyTa 3amucbiBamu  MK-cmekTpsl  peareHTa, KOMIUIEKCA  BHCMYTa C
UMMOOWJIM30BAaHHBIM ~ peareHToM u  camoro  Hocutens.  MK-crmektpbr
WCCJICIOBAHHOTO KCHWJICHOJBHOTO 30JI0Ta COJEPXKaT PsJ XapaKTePUCTUUCCKUX
JUHUHN, COOTBETCTBYIOIIUX €ro (YyHKIMOHAJIBHBIM aHAIUTUYECKUM TpyMrnam
(DAT). B cmektpax kcuiaeHOI0BOro opamxeBoro mosBistorcs jguann 3200-3000
cm?l, 1200-1300 cmt m 1650-1700 cm™?, oGmactu, cBA3aHHBIE C BaJCHTHBIMU H
nedopMallMOHHBIMU KOJIEOAaHUSIMU THAPOKCO-, CYJIb(PO- U apCOHOTPYIIN peareHTa.
B cnektpe nmmoOunm3zoBanHoro PPM-1-KCuieHOI0BOTO OpaHKEBOro B 00JACTH
3882-3364 cm?! cBasm OH cBasu CH(CH3) B oGmactm 2994-2925 cm? cBsasu
=CH(Ar) B obnactu 2811 cm? cesasu —C=0 B obmactu 1620 cm? cBsasu S=0 B
obnactu 1453 cm? ceasu C-N B obnactu 1187 cm1-1293 cm? Jleopmanmonnsie
xoneOanms cBsasu Ar-S B paiione 445 cm! B o6mactu 868-909 cm! moxmnO
HaOmonate nedopmarmonnsie kKonebanust cBsizu C-H(Ar). CpaBHeHHE CHEKTPOB
HOCHTEIISA, KCHJICHOJIOBOTO JKEITOT0 M HWMMOOMIM30BAHHOT'O KCHIJICHOJIOBOTO
OpPaHXEBOTO TIOKa3ajgo, YTO (PYHKIIMOHAIBHBIE TPYIIbI, OTBETCTBEHHBIE 3a
KOMILIEKCO00pa3oBaHre B UMMOOMIM30BAaHHOM Y HATUBHOM PEAreHTe, CXOXKHU U He
HU3MEHSIIOTCS B MpoIecce nMmMobmm3aruu. [Ipu koMmiekcooOpa3oBaHINN BUCMYTa C
MMMOOHJIM30BAHHBIM KCHJICHOIOBEIM opaHkeBbIM 1mpu 3320 cm! MoxHO yBHIETH
MK TOTJIONIEHUs, COOTBETCTBYIOMMM rpynne —OH, ¢ HU3KOM MHTEHCUBHOCTBIO U
mwupokuM mukoM. cBssu CH(-CH3) B obmactu 2923 cm?l, B o6nactu 2855 cm?
BuAHBI TuHuU rorjiomeHus cs3u =CH(Ar) csasu —C=0 B obnactu 1620-1644 cm
1 cBs3u S=0 B o6mactu 1216-1449 cm?, ces3u C-O- B obmactu 1031-1082 cm?,
YeTBEPTHYHON aMHUHHOM CBsA3M B obsacth 1977-2162 cM™, yeTBepTUUHOM aMHHHOM
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cBsi3U B oonactu 1977-2162 cm?, MokHO HAOMIOAAThH JIMHUW TIOTJIONICHHS. JIMHUH
MOIJIOIICHUSA, MpuHaexKamue cBsa3siM Me-O, Me-N, MoxHO HaOmI0OMaTh B
nnanasone 487-669 cm? [2]. Takum 00pa3oM, B MMMOOWIM3ALMH YYACTBYIOT
TOJIBKO AQHATUTHYECKU aKTHUBHBIE TPYIIHI, a (PYHKIIMOHAIBHO aKTUBHBIC TPYIIITHI
peareHTa B3auMOJICHCTBYIOT C HOHOM BUCMYTa U 00pa3yroT KOMILIEKC.

Jluteparypa:
1.JIypre FO.1O. CripaBounuk 1o anamutudeckoid xumun. M.: Xumus. 1989.
2.AneckoBckuii B.b.®usuko-xumuueckue Metonbl ananusza./JI.: Xumus.—1988.
3.OpmaroBa O.A., bo6omyponosa M.C., Cmanona 3.A., Fodyponsa JI.A., [llaxunosa JI.H.
Development of a Sorption-spectroscopic Method for the Determination of Lead lons by
Immobilized Sulfarsarsen. // Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages.
596-604 .

MELAMIN, FORMALIN, KARBOAMID VA AMMAFOS ASOSIDA
SINTEZ QILINGAN SORBENTNING TERMOGRAVIMETRIK TAHLILI

!D.K.Ishmuratova., S.M.Rasulova., Sh.A.Kasimov.,2 X.A. Toshboltayeva
Termiz davlat universiteti, 2Termiz shahar 13-sonli maktab o‘gituvchisi
gosimovsh@tersu.uz, xtoshboltayeva697@gmail.com

Hozirgi kunda toza ichimlik suvi dolzarb muammoga aylanib bormogda.Shu
sababli ushbu ishning magsadi tarkibida azot va kislorod tutgan kompleks hosil
giluvchi sorbentlar sintez qilish, sintez qilingan sorbentlar  asosida ayrim
metallarning kompleks birikmalarini sorbsiyalash asosida olish va sintez gilingan
birikmalarning tarkibi, tuzilishi hamda ularning fizik-kimyoviy xossalarini
o‘rganishdan iborat.Maqolada termik turg‘unligini o‘rganish bo‘yicha tajribada
olingan va adabiyotlardagi ma’lumotlar asosida ligandlarni gizdirish jarayonida
birikmalar tuzilishining destruksiyasi natijasida massa o‘zgarishi bilan kuzatiladigan
turli ekzotermik va endotermik issiqlik effektlari derivatografik analiz natijalari
asosida tahlil qgilingan[1]. Ushbu tezisda tajriba natijalari asosida olingan
sorbentning termik turg‘unligi va termal xarakteristikalari keltirilgan.Kompleks
hosil giluvchi xususiyatlarga ega karbamid, formaldegid va difeniltiokarbazonga
asoslangan d-metall kationlari bilan termogravimetrik tahlili va termal tadgiqotlar
natijalariga asoslanib, hosil bo‘lgan sorbentning tuzilishi tahlil gilingan[2].

Melamin, formalin, karboamid va ammafos asosida sintez gilingan
sorbentining derivatogrammasi 1-rasmda keltirilgan bo‘lib, u 2 ta egri chizigdan
iborat.

Derivatogramma (DTA) egri chizig‘ida 79,05°C , 232,85°C,279,54°C va
375,18larda uchta endotermik effekt aniglandi va ekzotermik effekt kuzatilmadi.
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Termogravimetriya (TGA) egri chizig‘ining tahlili shuni ko‘rsatadiki, TGA egri
chizig‘ida 3 ta intensiv parchalanadigan temperatura oralig‘ida amalga oshadi.1-
endotermik effekt 31,78-213,00°C atrofida, 3,632 mg massa yo‘qotildi (100-200°C)
erituvchi sifatida ishlatigan suv qoldiglarining yo‘qotilishi bilan izohlanadi. 2-
endotermik effekt 213,27-321,41°C atrofida sodir bo‘ladi va 10,006 mg massa
yo‘qotildi,3-endotermik effekt 323,56-595,90°C da oralig‘ida kuzatilgan va
3,700mg massa yo‘qotildi. Bu kompleks tarkibidagi aminoguruhlar parchalanishi
bilan izohlanadi. Bu esa gidrofosfat guruhlar tarkibidan suvning ajralib chigishi
bilan bog‘liq.31,78-403,91°C harorat intervalida massaning umumiy kamayishi
17,338mg ni tashkil etganligi aniglandi, bunga 76,66 dagiga vaqt sarflandi.

1-rasm. Melamin, formalin, karboamid va ammafos asosida sintez gilingan
sorbentining derivatogrammasi.

TGA- termogravimetrik analiz egri chizig‘i;

DTA -differensial termik analiz egri chizig‘i.

Termogravimetrik analiz egri chizig‘i va differensial termik analiz egri
chizig‘ining tahlili, quyidagi 1-jadvalda Kkeltirilgan. Jadvaldan ko‘rishimiz
mumkinki 2-oralig parchalanishda eng yuqori massa yo‘qotilishini ko‘rishimiz
mumkin ya’ni bu oraligda massaning 45,86% yo‘qotilgan.

1-jadval.
Termogravimetriya (TGA) egri chizig‘ining tahlili.
Temperatura®C Vaqt dagiga Massa (mQ) Yo‘qotilgan massa (%)
31,84-213,00 19,02 3,632 16,65
213,27-321,41 10,67 10,006 45,86
323,56-598,90 28,12 3,7000 16,96
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I'X-MC AHAJIN3 HAPKOTUYECKHUX BEHIECTB KAHHABMHON /OB
CUHTETHUYECKOI'O ITPOUCXOXAEHUA

Myca6exona C.II1., Jlaytos B. B., 2Axmankonos O.I'., 2Cmanosa 3.A.
lenTpanbnas TamoxkenHas nadopatopus TaMoKeHHOro KomuTeTa Pecrybnuku
VY30ekucran
2 HanmoHabHBIN yHUBEpCUTET Y30eKkucTana XMMHUECKHil (aKyabTeT
smanova.chem@mail.ru

B Hacrosiiee BpemMsi CUHTETHMYECKHE KaHHAOWHOWBI MOJYYWIM IIHPOKYIO
M3BECTHOCTh Ha HEJEraJbHOM PBIHKE INCHUXOAKTUBHBIX BEUIECTB U MPEIACTABIISIOT
co00#l cepbe3HyI0 Yrpo3y i OOIIECTBa, SIBISAACH HOBBIM BHJIOM HApPKOTHUYECKHUX
cpeacte [1l]. OcobenHo octpo mnpobiema oOecrieueHus wuHPoOpMaIern o0
AHATUTUYECKUX XapaKTEPUCTUKAX CHUHTETHUYECKMX KaHHAOWHOHWIOB BCTaja IOCIE
MOSIBJICHUSI HOBBIX BHUJOB COCAMHEHUMN, PETYISIPHO MPUXOAMBIIUX HA CMEHY
samperieHHbM  [2]. Takum o0Opa3om, onpejcieHHEe HAPKOTUYSCKUX CPEICTB
OCTaeTCsl OJIHOM U3 HauboJiee aKTyaJbHbIX MPOOJIEM COBPEMEHHOW aHAIMTHYECKOMN
XUMHUHU B 00J1aCTH KPUMHUHATTUCTUKH.

Ha nannom sTame B TaMOXXEHHOW JabOpaTOpWM SKCHEPTHHIE J1abopaTopuu
CTOJIKHYJIUCh C TPOOJEMOM OTCYTCTBUSI AHAJIUTHYECKHX METOAUK, a MO pALy
CUHTETHUYECKUX KAaHHAOMHOWJIOB U OMYOJIMKOBAHHBIX AHATUTUYECKUX JIAHHBIX,
MO3BOJIAIONMINX ~ MACHTHU(HUIMpoBaTh 3TH coenuHenus [3]. Ilostomy s
OOHApY>KeHHUSI HAPKOTUYECKUX CPEACTB M TCHXOTPOIHBIX BEIIECTB B COCTaBe
pPa3MUYHBIX BEIIECTBEHHBIX J0KA3aTEIbCTB, U3BATHIX MPHU MEPECEUYCHUN T'PAHUIIBI
WCIIONB30BAIM  TAKUX METOAOB aHamm3a Kak [ X-MC, BpeMAnponeTHsiin
cunektpomerp, BOXKX, UK, ISP, obGmanaronue OONbIION YYyBCTBHUTEIBLHOCTHIO M
CEJICKTUBHOCTBIO.

Ienpro HacTOSIICH pabOTHI SIBHIACH Pa3padOTKa METOaa OBICTPOrO M TOYHOTO
aHaJM3a CUHTETUYECKUX KaHHAOMHOWJOB Ha OCHOBE MHJ1a30J1a C MCIOJIb30BAHUEM
BpeMsinposerHoro cnekrpomerpa I' X-MC.

OT mpencTaBiIeHHBIX Ha HUCCIEAOBAHUE KPUCTAIUIMUECKOTO OcajKa OeXeBOro
[[BETa M Macjo00pa3HOro BEIIECTBA OJMBKOBO-KOPUYHEBOIO IIBETA U3 TPeEX
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OyThUIOK OTOMpanu HaBecku wmacco mo 0,25r. DkcTpakuuio JeHCTBYIOIIUX
BEIIECTB TPOBOAWIN cMechio 96%-ro sTmioBOrOo cnmpra ¢ XJI0pohopMoM B
cooTHomiennd 9:1 ¢ ucnonb3oBaHUEM YIbTPa3BYKOBOM 00paboTku B TeueHuu 10
MUH TIpd KOMHATHOW Temrepatype. [lomydeHHBIE SKCTPAaKThl (UIBTPOBAIA U
WCIIOJIb30BAJIH JIJISl JAJIbHEHUIIIEro aHan3a.

[ToAroTOBIIGHHBIE 3KCTPAKThl OOBEKTOB AaHAIM3MPOBAIM HA XPOMAaTO-Macc-
cnektpomerpe «Agilent Technology» 7890B GC system /5977A MSD ¢
UCIIOJIb30BAaHUEM  KANWUIIPHOM KOJIOHKH pasMepom 30mMx0,25 mm ¢ 5%
(EeHUITMETWICHIIOKCaHa B TUMETUJICHIIOKCAHE, Ta3 HOCUTEIh - BOJIOPO, CKOPOCTH
notoka 2,1 mi/MuH, BenrurHa npoosl 1 Mki1., mpu Temiiepatype unxekropa 2800 C,
temriepatypa MS uctounuka - 2300 C, Temneparypa MS kBaapymosst - 1800 C,
py MPOrpaMMHUPOBAHUN TeMIlepaTypbl TepMocTtaTa KonoHok ot 100 mo 2800 C,
ckopocTh mogabema Temriepatrypbl 100 C/ muH, BenmuuuHa poosl 1 MKIL., B peKUME C
nenearieM mnoroka 10:1. AHaim3 TOTYyYEHHBIX XpPOMATOTPaMM W MacC-CIEKTPOB
CBUJIETEIILCTBYET O TOM, YTO B MCCIEAYEMbIX OOBEKTOB OBLIN BBISBICHBI: TTUKU CO
BpeMeHeM yjepkuBanus 15,776 MuH, ockojiouHbiMH MoHamMu M/z 357, ,325, 301,
213, 171,145,29 coOTBETCTBYIOIIMNA CHHTETHYECKOMY KaHHaOuHouay - MDMB-
4en-PINACA.

MDMB-4en-PINACA  cormacHo CcBOeli  XMMHUYECKOH  CTPYKType U
kinaccudukanuu, npempioxkenHon YOOH mno Hapkortukam u IlpectrynHoctu
OTHOCUTCS K TpPYIIE MPOYUX CHHTETUYECKUX KAHHAOMHOWIOB — WHAA30JIaM
(nama3zonkapOokcamuaam). JlanHoe BemiecTBo Obl10 BiItOueHO B Crmcok |l
KonBeHmu o nmcuxoTponHbIx BemiecTBax otT 1971 roga u 3ampernieHo B Poccuiickoit
®enepanuu, ctpanax EBponeiickoro corosa, CILIA, u ap.

Takum 00pa3om, U3 MOJYUYEHHBIX PE3YJIbTaTOB MOXHO CHAENIaTh BBIBOJ, YTO
ucrnosb3oBanue ['X ¢ Macc-CmeKTPOMETPUIECKUAM JIETEKTOPOM MO3BOJISIET OBICTPO U
C BBICOKOW TOYHOCTHIO OIPEACIUTh HaJU4YMe HAPKOTUYECKUX CPEICTB H
TICUXOTPOITHBIX BEIIECTB 0€3 HCIOIL30BAHUS TPEABAPUTEIBLHON JepUBaTU3AINT
O0OBEKTOB.

Hcnoab30BaHHbIE HMCTOYHUKH:

1. Trends, Issues and Recommendations for NPS, Global SMART Newsletter. United
Nations Office on Drugs and Crime. Vein. Austria.2016. Vol. 16. P. 1-12

2. lllespipur B. A. Hpentudukamus W aHAJIUTHYCCKUE XAPAKTEPUCTUKH HOBBIX
CHUHTETHYECKUX KaHHAOMHOUIOB: quc. — 0. u., 2013.

3. Hemapko M. B. wu ap. OcobeHHocT u mpoOIeMbl HOPMATHBHO-TIPABOBOTO

pEryJIMpOBaHUs TAMOXKCHHBIX dKCTiepTu3 //DopyM Monoabix yueHbix. — 2018, — Ne, 12-3 (28). —
C. 505-508.
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CHUHTE3 U CIIEKTPOCKOIIMYECKHUE NU3YYEHUE KOMIVIEKCOB
HUKEJISA(I1), KOBAJIBTA(I), MEJU(I1) C BEH3OWJIT'UAPA3OHOM
ALHETOALETAHUWINIA
3.T.Kapumos, K.IlI.XycenoB, T.b.Anues, C./I.IlloiiumoBa
Hagowlickunit rocy1apCTBEHHBIA TOPHO—TEXHOJIOTMYECKUN YHUBEPCUTET
(kahramon.husenov71@gmail.com)

Kommekcbl Ha OCHOBE TETEPOLMKIMYECKUX COCIUHEHUM COCTABJISIOT
OOIIUPHBINA KJIACC KOOPJAWHAIMOHHBIX COEAMHEHWI, WHTEHCHBHO H3y4YaeMbIX Ha
MPOTSHKEHUH MHOTHX JieT. C TOYKM 3peHUs] CTPYKTYpHOH XMUMHHU OH OTINYACTCS
OOJBIIMM  Pa3HOOOpa3MeM CTPYKTYPHBIX THUIIOB B 3aBUCHMOCTH OT YCJIOBHM
CHHTE3a, MPHUPOABI METaUla W OpPraHWYeCKHX M alUJOJUTaHIOB, B CTPYKTYpE
KOTOPBIX conepkarcs KoopauHanuoHHble monmuMmepbl U N—, O—, S—moHopHBIE
aTOMBI, 00pa3yIoIIKe TUCKPETHBIE KOMIUICKCHI Pa3InIHOMN SACPHOCTH.

NHTEepec K XAMHH TIPOM3BOMHBIX  ITUKIMYCCKUX  AllMITHIPO30HHBIX
COCIMHEHUN OOBICHSACTCA TPEXKIE BCETO TEM, YTO OHHU SBIAIOTCS YHAOOHBIMHU
O0BEKTaMH JJII M3YYCHHUsI B3aWUMHOT'O BIUSHHUS aTOMOB M TPYIIT Pa3IuIHBIX
TayTOMEpHBIX MpeBpaiieHnii. Kpome Toro, rereponukibl, 0COOCHHO MSATUYICHHBIE,
10 CBOEMY 3HAUEHUWIO 3aHUMAIOT OJHO M3 BEAYIIMX MECT CPEIH YKE€ HM3BECTHBIX
OHMOJIOrMYECKH aKTHBHBIX BemecTs [1-3].

Iens HacTosimiet paboThl — pa3paboTKa METOAMKH CHUHTE3a MOHOSIEPHBIX
raJIOreHUIHBIX M areTaTHbiX KomruiekcoB Hukensa(ll), kooampra(ll) u memu(ll) c
HOBBIMHM JIMTAHJIAMH, WCCJICIOBAHME WX COCTaBa ¥ CTPOCHUS METOJaMH
anemeHTHoro ananusa, UK-, AMP- u OIIP-cnekrpockonum.

B mpopomkennu paboT MO CHUHTE3Y U U3YyYEHHIO KOMILUIEKCOB 3d- MOHOB C
arii- W apOWITHApPa3oHaMH  —IUKapOOHWIBHBIX  COCOUHEHUH  HAMH
cuHTe3upoBaHbl U u3ydyeHol (Meromamu WK, osnekrponnoit, SAMP u OIIP
cnekTpockonuu)  komrutekcbl  Hukens(ll), koGamera(ll) w  wmemu(ll) ¢
OeH3oMIruApa3oHoM areroaneranmauaa (HL).

Oprannyeckre pPacTBOPUTENHM OYHWIIAIA HM3BECTHBIMA METOJaMU. AHaIN3
KOMIUIEKCOB Ha COJACpXKAHWE METAJUIOB MPOBOJWIM  TUTPUMETPUUYCCKHMH
MeTogamMu. A30T ompeaensii mo Mukpomerony [ioma, yriepox ¥ BOmOpod —
C)KHUTaHHEM B TOKE KHUCJIOPO/Ia.

MonsipHyt0 3JEKTPOIMPOBOAHOCTh KOMIUIEKCOB OINPENETSUIM KOHTYKTOMETPOM
Metrohm Ch-9100 mnst xornenrpanuii ~10° mons/.

WK crextp 3anuceiBaan Ha npudope dypbe crexkrpomerpe IR-Shmadzu s
o6mnactu 400-4000 cm” (tabnerku B KBr).
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DNEeKTPOHHBIC CIIEKTPHI TIOTJIONIEHWE CHHUMAId Ha CHEKTpodoToMeTpax
Hitachi EPS-3T u C¢-4. Konuenrpanus KoMIuiekcoB cocrasisuia ~10° mons/n B
V®-o6mactu u ~107° monbe/n B BunuMoii u 6mmkHeit UK obnacty.

MaruuTHyr0 BOCHPUMMYHMBOCTh MOJUKPHUCTAIIIOB oOpa3uoB npu T=298K
u3Mmepsiin MerogoM ['yu. [lompaBku Ha JHaMarHeTU3M BBIYUCIEHBI MO CXEME
[Tackans. B xauectBe stamona wucnonb3oBamn CO[HQ(CNS)s]. BenmuuuHB Vg,
paccuntanbl 10 GopMyTIE Vopp=2,83(X o T)Y?, X0r=XyXpa BETHUMHBL Lopp B
pacTBOpax ONpeeNsiv 1o MeToAy IBaHca Ha criektpomerpe [IMP BS-477.

Crextper DOIIP monukpucraummdeckux ooOpasmoB u pactBopoB B CHCIs
cauManu Ha paauocnekrpax PD-1301 u JES-3BX dupmer JEOL. Kanubposky
MAarHMTHOTO TOJIsl IIPOU3BOAMIM C HCIIONL30BAHUEM B KadecTBe cTaniaapra Mn?' B
MgO. G-daxkropsl onpenensum oTHocuTenbHo JOIIT .

B 3aBHCHMOCTH OT yCIOBHI CMHTE€3a HaMHU IOJYYEHBI JIBa TUIA KOMILIEKCOB:
MoJieKyssipabie  kKomrutekebl coctaBa M(HL),Cl, (M=Co, Ni, Cu; HL-murannm)
MOJIyYeH B3aUMOJICUCTBUEM XJIOPHIOB COOTBETCTBYIOIMX MeTtaiioB ¢ HL mpu
MOJIIPHOM COOTHONICHHH 1:2 B CIOHPTOBOM cpeAe ¥ BHYTPUKOMIICKCHBIE
coenuHenus (BKC) B3aumopeiicTBuem armeraToB MetauioB ¢ HL B criupToBoit
cpene, 1100 mojlIelayuBaHUEM aMMUAaKoM U cooTHouenuu 1:1 (conb:nurang) He
yIaeTcsl MOJNYYUTh KOMIDIEKCH C JBaXIbI JACHIPOTOHHPOBAHOW (opMmoil nuranma,
KaK B CJIy4ae allIruApa3oHoB [3-IUKETOHOB.

HNcxopnplii  nuranj — NOJMYy4YeH  KOHACHCAMEM  aleToaleTaHWUIuAa  C
OCH30OWITHAPA3MHOM B CIHUPTOBOM Cpele MpU MOJISIPHOM cooTHomeHun 1:1.
Hanbonee OnM3KUM CTPYKTYpPHBIM aHAJOTaMUu JUIsl ATOTO COEAWMHEHUS SIBIISCTCS
aIIITHAPA30HBl METHIIOBOTO 3(upa aleTOYKCYCHOW KHUCIOTHI M aIlUJITHIPa30HbI
alleTOyKCYCHOro 3dupa, CTPOEHUE KOTOPBIX H3YYEHO BecbMa MOJAPOOHO.
WNHTepecHO COCOOHOCTBIO MOCIAEAHUX COEIMHEHUW SBISIOTCS MX CIIOCOOHOCTh
CYIIIECTBOBATh B PAacTBOpaX B BHUJIE TAYTOMEPHOUN cMmecu pazinuuHbiXx Gopm. Kpome
TOr0, TPH KOMILIEKCOOOPAa30BaHMHM C HOHAMH 30—METaIOB apOMJITHIPA30HBI
alleTOyKCYCHOTO 3¢upa MOTyT BBICTYNAaTh TaKXe B JEMPOTOHUPOBAHHOU O-
OKCHA3MHHOW TayTOMEPHOW CMECH, a aIlWITHAPA30HbI [-AMKETOHOB — B JIBAXKIIBI
JETTPOTOHUPOBAHHOM 0i-OKCHA3WH-EHTUAPA3UHHON (hopMe.

Cyas no pannsiMm UMK cnektpockonuu B CBOOOZHOM COCTOSIHUM JIUTaH[
CYIIECTBYIOT B THAPA30HHOW TayToMepHO ¢opme. [lomockl mormomeHus mpu
3290, 3250, 3210 u 3145 cm?  ornocarca k v(N-H) msyx N-H ceaseir ( mpu
AHWINHON W THAPA30HHOH Tpymmax). J[Be HHTCHCHBHBIC TIOJIOCHI MTOTJIOMICHHS TIPH
1660 u 1664 cm?! moryr ObiTh oTHeceHHl kK v (C=0) nByx C=0 cpsaseii. [lonoca
norsonenuss npu 1620 cM! oTHOCHTCS, BEPOATHO, K BaJEHTHOMY KOJIEOAHUIO
azomeTuHOBOM cBsizu C=N.
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B UK cnekrpax kommiekcoB coctaBa M(HL),Cl, momockl mororieHus
v(C=0) u v(C=N) cMemmBaIOTCsA B HU3KOYACTOTHYIO 00sacTh Ha 20-25 u 13-16 cm
1 coorBercTBeHHO 10 CcpaBHEHHIO ¢ MCXOMHBIM JuranaoM. Ot o6enx C=0 — rpymn
OPOSIBIISIETCSl OJIHA TOJ0Ca. OJTO TMO3BOJISIET CHETIaTh BBIBOJ O TPUACHTATHOM
croco0e KoopauHaIuu OSH30WITHAPa30Ha areroaneTanuanaa k nonam Hukens(l1),
koOanbTa(ll) u wmenu(ll). BenwmumHa MONSPHON 3IEKTPONPOBOAHOCTH BOJHBIX
PacTBOPOB MOIEKYISPHBIX KOMILIEKCOB cocTaBisier 258-257 cm?-om™-monb?, uTo
yKa3bIBaeT Ha HMX TPEX JJIEKTPOIUTHBIA xapaktep. 3Hadenums W 3dpd. Hdus Co
(HL),Cly, Ni(HL).Cl, u Cu(HL),Cl; paBHbl cooTBercTBeHHO 5,17; 3,14 1 1,91 us.

B cnekrpax mornomenus Co(HL).Cl, u Ni(HL),Cl, B pactBope sTaimona
KPOME II0J0C MHTpajurananoro mnepexoma mpu 43400 u 38000 cm? (mmewo)
HaOJII0faeTcs IOJI0Ckl mepeHoca 3apana okono 33800 u 33000 cml. B Bummmoii
oomactu cnekrpa komiuiekca Co(HL),Cl, naGmomatorcs monocel okono 8600,
19800 cm? u meperu6 npu 21700 cm. Dtu nonocer oxono 8600, 19800 cm? u
neperu6 npu 21700 cml. DTM mONMOCHL MOXKHO OTHECTH COOTBETCTBEHHO K
nepexonam “Tig(F)—*Tog 1 *T19(F)—*T1(P) (meperu6 mpu 21700 cm™ 0Gycnosnen,
BHIMMO, CIIMH-OPOHUTAIBHBIM B3aUMOIEHCTBHEM B cocTosHUM “T14(P).

B Buaumoii obmactu crnekrpa norjomieHus pactsopa Ni(HL).Cl, B atamone
umeroTess nonockl obmactu ~9000, ~15000 cm? m meperm6 mpm ~25000 cm?,
KOTOpBIE XapaKTEPHBI JJIs OKTadApuueckoro okpyxenus Hukensa(ll). OOHapyx eHbI
noNoCkl OTHOCATCS K mepexonam *Azg—3Tog(F), 2Azg—3Tig(F) u 3Ax—3T14(P) B
none okrasapuueckoii cummerpun Hukensa(ll). Ieperu6 oxono 13000 cm™ cazan ¢
pacmeriennem Tig(F) ypoBHs B pe3ynbTaTe CIMH-OpOUTAIBHOTO B3aMMOIEHCTBHS.

Bemuuunbl 4 CO(HL)2Cl, u Ni(HL).Cl, wu3mepennsie meromom IIMP B
pacTtBope »dTajoHa, coctaBistor 5,02 m 3,42 uB, UYTO TakXke corjacyercs ¢
OKTadIpUYECKUM CTPOCHHEM KOMILUIEKCOB. BeposTHO, OKTa’Aapuyeckoe CTpOCHHE
umeer U CU(HL),Cl, mockompky MK crekTp 3TOro KomIuiekca MpaKTHYSCKUN
uaentndeH MK cnektpam ananornyssix 1o coctaBy komiuiekcoB Co(I1) u Ni(ll).

Takum  00pa3oM,  UW3JIOXKEHHBIC  PE3yIbTaThl  IO3BOJSIOT  CICNATh
NPEINONOKEHUA, YTO MOJICKYJIsipHbIe Komiuiekchl koOambra(ll), mukemsa(ll) wu
memau(ll) ¢ OeH3oMITHAPa3OHOM aleTOANECTAHWIHIA HMEIOT OKTadIPHUYSCKOEC
ctpoeane. CremoBarebHO, B  MOJIGKYJSPHBIX  KOMIUIEKCax  (pUKCHUpyeTcs
THJIpa30HHAsA TayToMepHas Gpopma JUrasza.
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2-THAPOKCUMUHO-3 ®PEHUJITNTPOIIMOHATHBI KOBAJIBTA(II) 1
HUKEJISI D)
3.1.Y3ak0eprenona, I'.Il. Y3ak0eprenoBa, A.T.YcakoBa
Kapaxannaxckuii 2cocyoapcmeennuiii ynugepcumem umenu bepoaxa,
Pecnybnuxa Kapaxannaxcman, ¥Y36exucman, 2. Hykyc
E-mail: zamirauzakbergenova@mail.ru

[TonumeHTaTHBIM XapakTep W CTPYKTYpHas aHAJIOTUsl 2-TUIPOKCUMUHO-3-
(EHUIPOTMOHOBON KUCIOTHI ¢ MPEACTABUTENISAM aMUHOKHUCIIOT - (DeHUIIAIaHUHOM
IPENoNaraloT MHTepECHbIe (PU3UKO-XUMUYECKUE U OMOJIOTHUECKHE CBOMCTBA IS
KOMIIJIEKCOB METAJUIOB Ha OCHOBE pacCMaTpUMBaeMbIX JUranaoB. [losTomy Hamu
ObUTM ~ CHHTE3MPOBAHBI W  HWCCJIENOBaHbl  CBOWCTBA  2-THAPOKCUMHUHO-3-
(beHuIIpPONMOHATOB KOOAbTa U HUKEJIS.

2-I'unpoxcumuno-3-penmnnponuonoByto (H;B) kucnorsl cunTe3upoBanu mo
MO (DUIIMPOBAHHBIM HAMH METOJIMKaM, OIMCAaHHBIM B paborax [1,2].

Copepkanve MeTajla B CHHTE3HPOBAHHBIX COCIUHEHUAX ONpPENesiId IO
CTaHJAPTHBIM METOJIMKAM, a YIJIepOa, a30Ta U BOAOPO/Ia — Ha aHAIU3aTOpe (PUPMBI
«Karlo Erba». PesymbraThl 3J€MEHTHOrO aHajgW3a W HEKOTOPbIE CBOWCTBA
CHUHTE3MPOBAHHBIX COSAMHEHUI MTPUBEACHBI B TabmIe 1.

Tadoauua 1. Pe3yabTaThl 3J1eMEHTHOI0 AHAJIN3a U HEKOTOPbIE CBOMCTBA
coennnenunii Tuna Me(HL)n-2H2O .

Coeannenue IBeT Bobixoa, | Temm. Haiin.
%
pasi., Bbiu., % (\E
OC HO
Me C H N o =
= 3
< =
Ni(HL)2:2H2O | romy6Goi 85 229 13,03 47,80 435 | 6,19 2,66
12,96 47,24 4,36 | 6,14
Co(HL)2:2H,0O | xénrsrit 83 221 13,07 47,90 4,44 | 6,21 4,34
12,87 47,48 443 | 6,14

WH}ppakpacHble CIIEKTPHI IIOrIOIEHUs coenunennii B obmactu 4000-400 cmt

3anuckiBaiu Ha npudope UR-20 (tabnerku ¢ KBr umu cycrieH3uu B Ba3eTMHOBOM
Macje). ODJIEKTPONPOBOAHOCTH  PACTBOPOB  CHHTE3UPOBAHHBIX  COCAMHEHUI
m3meps ipu 20 °C ¢ momorisio Mocta nepemeHHoro toka P-5010. 3nauenus
MOJIIPHOHM 3JIEKTPONPOBOAHOCTH ITHUMETHI()OPMAMUIHBIX PACTBOPOB COCAMHEHUI
YKa3bIBAIOT HA UX HEIJEKTPOIUTHYIO IpUpoAy (Tadi. 1).
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B 251eKTpOHHOM CITEKTpE OTpaKCHUS COSAMHEHHUS HUKENSI B BUAMMOM 00J1acTH
IPUCYTCTBYIOT ~IIOJOCHI  HOTNOmEHus okono 24960 um 16360 cm?, wuro
CBUJICTCIBCTBYET O  IICEBJIOOKTAdAPUYCCKOH  CHUMMETPHHM  OKPY)KCHHUS B
paccmaTpuBaeMoM Komruiekce. Benmnmunna mapamerpa 10DQ ais aToro coenmHeHUS
(9100 cm?') mpeswimaer ero smauenme mma Ni (H,0)s** (8500 cm?t [5]), uro
BBI3BAHO, BEPOSTHO, BXOXKJICHHEM BO BHYTPCHHIOIO KOOPIWHAIMOHHYIO chepy
aTOMOB a30Ta OKCHMHBIX rpymn. Bemuuuna mapamerpa Paxka B (~1040 cm?) m
Hedenokcetnueckoro  kodpdunmenta [ (~0,9) ykaspiBaeT Ha  HHU3KYIO
KOBAJICHTHOCTh CBSI3M METAJUI-JINTAH], B pacCMaTPUBAEMbIX COCIMHCHHSIX. B
CTICKTPE OTPaXEHUsI COSTUHEHSI HUKENS MPUCYTCTBYIOT TAK)KE CIIA0OMHTEHCHBHBIC
nos0ckl nornomenus okoa0 22000 u 13000 cm™, BrI3BaHHBIE CIIMH-3aNPENIEHHBIMU
repexo/laMu 1160 CIIUH-OpOUTATBLHBIMH WIn KOH(UTYpaIIMOHHBIMHU
B3auMoercTBusaMu [1].

CrnoxHasi 1oioca B CHEKTPE OTPAXEHHUSI COCIWHEHUS KoOajabTa C IEHTPOM
okono 20000 cm? cBuaeTenbCTBYET O TOM, YTO, KAK M B ClIy4ae KOMILIEKCOB
HUKEJIS, IICHTPaJIbHBIA aTOM WMEET TICEBOOKTadApUIECKoe OKpykenue. Ha
OCHOBAHUH CIIEKTPOB OTPAKEHUSI COSNMHEHUS MEIU TPYIHO CIIENaTh OTHO3HAYHBIH
BBIBOJI O CHMMETPHUH OKPYKEHUS IIEHTPAIHHOTO HOHA.

N3MepeHrss MarHUTHOM BOCHPHUUMYHUBOCTUA COCIMHEHUN KOOAllbTa M HUKENS
MOJTHOCTBIO COTJIACYFOTCSI C BBIBOJAMH, CHCITAHHBIMH Ha OCHOBAHHWH CIIEKTPOB
OTpaXeHWs. 3HAUYCHHUS WX MArHUTHBIX MOMEHTOB  CBHUIETEIBCTBYIOT O
BBICOKOCTIMHOBOM COCTOSIHUM MOHA MeTaiia. OTCyTCTBUE 3aBUCHUMOCTH MAarHUTHOMN
BocipuuMYKMBOCTH OT Temmeparypbl mais Me(HL)2(H20), (Me = Co(ll), Ni(ll))
YKa3bIBa€T Ha MOHOMEPHYIO MIPHUPOAY paccMaTpUBAEMBbIX KOMIUIEKCOB. O cliaObix
OOMEHHBIX  B3aUMOJICUCTBUSAX B  Cllyda€ COCAMHCHWA  MEOU  MOXKET
CBUJICTEIILCTBOBATh 3aMETHAsI, XOTS U HE OYCHb CHJIbHAS 3aBUCHUMOCTh MarHUTHOM
BOCIIPUUMYHUBOCTH OT TEMIIEPATyPhI

Ta6auna 2. OcHOBHBbIE M0JIOCHI NOTJI0IIeHUs], HaliieHHble B UK cnekTpax
CHHTE3HPOBAHHBIX coeuHeHuly (cML).

Coenunenne | vnorH)(OH) vas(COOQO) vs(COO) v(NO) v(CN)
HaoL 3230 1704 1435 1023 1660
KHL 3260 1599 1390 998 1650
Ni(HL)2-:2H.0 3210 1650 1399 1048 -
1350
Co(HL)2-2H.0 3230 1646 1390 1038 -
1346

Jlnst obneruenust otHeceHus nojoc B MK-cnekTpax mojiydeHHbIX KOMILJIEKCOB
OBLTH M3Y4YCHBI CIIEKTPBI 2-TUAPOKCUMUHO-3-(PeHUITPONHOHOBOM KucaoThl (HoL) u
ux cojeil. B Tabn. 2 npuBeaeHB! 3HAUCHHSI HEKOTOPBIX XapaKTEPUCTHIECKUX YaCTOT
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B MK-criekTpax Ha3BaHHBIX OpPTraHWYECKHX COCIUHEHUH, OOYCIIOBJIEHHBIX, II0O-
BugumoMy, (parmentom -C(N=OH)C(O)O-, koTOpbIii BXOIUT B COCTaB BCEX
paccMaTpHBAEMBIX MTPOU3BOIHBIX THIPOKCUMUHOKAPOOHOBBIX KUCIIOT. 13 maHHBIX,
MIPECTABICHHBIX B Ta0J. 2, ciemyeT, 9To moiockl moromeHus B UK-cnekrpax HoL
okonmo 3230, 1704, 1435, 1290, 900 cm BechbMa YYBCTBUTEIBHBI K
JENPOTOHUPOBAHUIO KApOOKCHMJIBHOW Tpynmbel W ee J3Tepuduranuu, T. e.
HEMOCPEJCTBEHHO CBsI3aHBI C KOJEOaHUSIMU AaTOMOB JIaHHOTO (pparMeHTa.
JenporonupoBanre © dTepuduKanus OTpakaercss TakKe Ha YacToTax,
obycnoBiieHHbIX KonebaHusiMu NO-rpynmbl, HE BHOCS TMPH 3TOM MPAKTUUYECKH
HUKAKUX M3MEHEeHM B dyactory KoneOanmii cBsizu C=N. Ilpuuunsi,
oOycnoBiauBawmue 3T APPexTl (HaIMUUe BOJAOPOIHBIX CBSI3€H, T€OMETpUs
MOJIEKYJT B MPOTOHUPOBAHHOM U JEMPOTOHUPOBAHHOM COCTOSIHUSX, HAIUIUE
BO3MOXHBIX PE30HAHCHBIX CTPYKTYp U JApPYyrue), OyAyT pacCMOTPEHBbI OTAEIBHO.
[IpenmokeHHOE HAMU OTHECEHUE YaCTOT SBISCTCS HIMIUPUYECKUM M TpeOyeT
JOTIOJTHUTENBHBIX JOKa3aTeabCcTB. Halie)KHO OTHECEHHBIMU MOXKHO CUMTATh TOJIOCHI
TIOTJIONICHUS, OOYCIIOBJICHHBIE KOJICOAHUSIMH aTOMOB KapOOKCHJILHOW TPYMIbBI, a
takke gacToTbl V(N-O) u v(C=N). Uaentudukanus mocieaHuX MOATBEPKIAETCS
pacmeruienueM nojioc B MK-cnekrpe o6oramennoro uzoronom N HoL mpu 1023
cm ! 1660 cmt.

N3 taba. 2 BUAHO, YTO IIOJIOKEHHE YacTOT KoseOanwii, HaiimeHHelX B MK-
CIEKTpaX BBIACICHHBIX COCTUHEHHUM, CYIIIECTBEHHO H3MEHUIIOCHh TIPU KOOPIMHAIINH
muranga. Kak u ciegoBano oxunaath, B MK-cekTpax KOMIUIEKCOB OTCYTCTBYIOT
nonockl nornomenus B odmactu 2500-2600 u 900 cm?, uTo cBUmETENBCTBYET O
JENPOTOHUPOBAHKHM JIMTAaHa 1Mo KapOokcuinpHOM - rpymme. Ognako COO-rpymnmna
ABIIsIETCA HE CBOOOAHOM, Kak B ciydae KYHL™ (vas (CO0)=1599 cm?), a cBasannoi
¢ atoMoM MeTama (vas(CO0)=1646-1650 cm™). K nony meranna KOOpAMHAPOBaHA
TaKkK€ OKCHUMHUHOTPYIINIAa JIMTaHAa, HAa YTO YKa3bIBae€T IMOBBIIMICHHE YacTOT
BaJIcHTHBIX KojeOanuii cBs3u (N-O). Ha ocHOBaHWU ATHX JaHHBIX MOYKHO NMPUHSTH,
yro HL -nmuranasl KOOpAWHUPOBAHBI MOCPEICTBOM KHCIOPOAa KapOOKCHUIHLHOU U
a30Ta OKCHMHOW TpPYII, YTO HE TMPOTUBOPECUYMUT JAHHBIM JPYTUX METO/0B
WCCJICIOBAHUS U UMEIONIUMCS JINTEPATYPHBIM CBEIAEHUSM O CIIOCO0E KOOPAMHAITUN
okcuMoB [3].

Hcnonb3oBanHas quTepaTypa:
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NiCl,- L-CsHgNOsNa - H20 25° C DA UCHLAMCHI SISTEMANING
ERUVCHANLIK IZOTERMASINI O‘RGANISH
T.B.Aliyev*, K.A.Ernazarov**, K.Sh.Husenov*, Z.T.Karimov*, N.E.Xalilova*,
Z.E.Inoyatova*, F.Sh.Hamrayeva**
*Navoiy davlat konchilik va texnologiyalar universiteti
*Navoiy davlat pedagogika instituti

Mikroelement tuzlarining azotli organik kislotalar bilan kimyoviy o‘zaro
ta’sirini o‘rganish asosiy yo‘nalishlardan biridir. Bu borada olib borilgan izlanishlar
vitaminlar, konservantlar assortimentini sintez qgilish, shuningdek, keng ko‘lamli
go‘llanilishi bilan faolroq dori vositalarini izlash uchun imkoniyatlar ochadi.

L-glutamin kislota va uning mononatriy tuzini kompleks hosil giluvchi vosita
sifatida ishlatishning maqgsadga muvofigligi ikkita karboksil va bitta amin
guruhining mavjudligiga asoslanadi, ular kompleks hosil giluvchi ligandlar bilan
almashtirishni osonlashtiradi [1].

Biz birinchi bo‘lib L-glutamin Kkislota hosilalarini olish uchun yuqori
eruvchanligi (100 ml suv uchun 136 g) bo‘lgan mononatriy glutamatdan
foydalandik. Natriy L-glutamatning nikel xlorid bilan o‘zaro ta'siri izotermik
eruvchanlik usuli bilan o‘rganildi.

O‘rganilayotgan tizim mohiyatan murakkab ko‘p komponentli tizimdir. Ammo
hosil bo‘lgan nikel glyutaminatlarining past eruvchanligi tufayli biz shartli ravishda
bu uchlamchi deb hisoblaymiz.

Natriy L-glutamat-nikel xlorid-suvning eruvchanlik diagrammasi to‘rtta
tarmoqdan iborat. Sistemada muvozanatli eritmalardan to‘rtta gattiq faza ajratiladi:
monogidrat natriy L-glutamat, dinatriy nikeldiglutaminat, nikel glutamat va
geksagidrat nikel xlorid.

Birinchi tarmoq (1-2 nugtalar) sof natriy glutamatning kristallanishiga mos
keladi. Shuni ta'kidlash kerakki, natriy L-glutaminat nikel xlorid bilan o°zaro ta'sir
gilganda, natriy L-glutamatning kristallanish maydoni juda cheklangan. Uning nikel
xlorid migdori 0,3 dan 3,3% gacha.

Nikel xlorid konsentratsiyasining ortishi bilan natriy L-glutamatning
eruvchanligi karboksil guruhlardan vodorod ionlarining chiqishi va ularning nikel
kationlari bilan almashtirilishi tufayli kamayadi.

Shunday qilib, ikkinchi tarmoq (3-9 nugtalar) molekulyar og‘irligi 412,71
bo‘lgan (CsH7NO,),Ni*H,O kimyoviy formulasiga mos keladigan yangi birikma
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hosil bo‘lishi bilan tavsiflanadi. 9-nugta evtonikdir, bu yerda muvozanat eritmalari
bir vaqtning o°zida ikkita gattiq fazani o‘z ichiga olishi mumkin: dinikel diglutamat
va nikel glutamat.

Uchinchi tarmoqg (10-14 nugtalar) ikkinchi birikmani pastki cho‘kindiga
chigaradigan muvozanat eritmalariga mos keladi, bu erda natriy glutamatning bir
molekulasi nikel kationi bilan almashtiriladi.

Ikkinchi birikma birinchisidan farq giladi, chunki uning hosil bo‘lishi paytida
natriy, aftidan, engil kation sifatida, nikel xlorid konsentratsiyasining 2,1% dan
38,5% gacha ko‘tarilishi tufayli nikel bilan almashtiriladi.

Bunday holda, nikel bilan almashtirish karboksil guruhlarining kislorodlari
orgali sodir bo‘ladi.

Shunday qilib, tasviriy nugtalardan (10-14) keladigan nurlar qutbda bir
nugtada kesishadi, bu kimyoviy birikmaning pastki cho‘kindiga kristallanishini
ko‘rsatadi.

To‘rtinchi tarmoq (14-18 nuqtalar) nikel heksagidrat xlorid eritmalaridan
kristallanishga tog‘ri keladi.

Olingan birikmalar va boshlang‘ich komponentlarning 1Q yutilish spektrlari
o‘rganildi. L-gidroglutamat natriyning 1Q spektrida ionlashgan karboksil guruhi
1620 sm™ da yutilish zonasiga, 1700 sm™ da ionlashtirilmagan karboksil guruhiga
to‘g ri keldi. L-glutamin kislotadan fargli o‘larogq, mononatriy glutamat spektri 3400
sm* da NH; guruhining cho‘zish va biikme tebranishlari mavjudligini ko‘rsatdi.

IQ spektrlariga asoslanib, natriy gidroksid bilan tuz hosil bo‘lganda, natriy
go‘shilishi bilan ion alogasi buzilgan degan xulosaga kelish mumkin.

Dinatriy nikel diglutamat va nikel glutamatning 1Q spektrlarida kristallanish
suvining mavjudligi bilan bog‘lig bo‘lgan 1640 sm™ va 2880-3600 sm™ mintagasida
kuchli yutilishlar mavjud edi. Shu munosabat bilan, NH, va NH3" guruhlarining
cho‘zilgan tebranish zonalarini aniglash mumkin emas. Bu guruhlarning mavjudligi
fagat 1560-1640 sm™ mintagasidagi NH guruhlarining deformatsiya tebranishlari
chiziglari bilan ko‘rsatiladi. Disodium diglutaminatlari 1560-1575 sm™, 1600 sm™,
glutaminatlarda esa 1460 sm™, 1400 sm™ sohada yutilish chiziglarini namoyish
etadi.

Shuni yodda tutish kerakki, xuddi shu sohada odatda COO~ (1610-1550 sm™)
karboksilat ionining so‘rilishi mavjud. Karboksilat ioni ham 1415 sm* sohada
so‘rilishi bilan tavsiflanadi. Ushbu yutilish zonasi o‘rganilayotgan moddalarning
spektrlarida aniq ko‘rinadi.

Natriy L — glutamat, shuningdek, nikel glutamatlarining 1Q spektrlarini tahlil
gilish asosida L — glutamik kislotaning nikel bilan tuz hosil bo‘lishi karboksil
guruhlari kislorodi orgali amalga oshirilgan degan xulosaga kelish mumkin.
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B pabote npencraBiieH ciocod moy4eHne UMITPErHUPOBAHHBIX COPOSHTOB Ha
OCHOBEe comojumepa ctupoina ¢ auBuHHIOeH300M (PADG600), o006aamaromumx
Pa3BUTOM MOPUCTOM CTPYKTYpoil. YiembHas moBepxHOcTh (Sger= 792 M2/r) m
obmuii o0bem mop wucxoxHoro mnoiumepa (Vi= 1,14 wi/r) ompeaensuid 1o
aacopbuun aszora mpu /7 K. PADG600 sBisieTcsi HEMOHOTCHHBIM IOPUCTHIM
COpOEHTOM, TOJTy4aeMbIM CYCIICH3MOHHOHW MOTUMEpHU3aIuell ITUBHHIIIOCH301a B
MPUCYTCTBUHM TOpooOpa3zoBarensi, C MOCIEAYIONIMM KOHIUIMOHUPOBAHUEM IS
MIPUIaHMs TUAPO(IIEHOCTH €ro MOBEPXHOCTH.

B kadecTBe nMmmpernanTa ucmnonb3oBanu 1-penmi-1,3-6yranauon (BNA). dis
MOJTy4eHUS WH(OpMAIMU O pacupeelcHUH OpraHWYecKoro Juranmaa B (dase
Matpuile copoenta Hamu 0buTH H3ydeHbsl SEM ¢ EDX u UK-cniekTpsl moydeHHBIX
UMIPErHUPOBAHHBIX COPOCHTOB /10 U mocie copoiuu nonamu La(lll).

Jlist Toro 49ToOBl TOMYYWTh WMIIPETHUPOBAHHBIE COPOCHTHI B HCXOIHYIO
MOJIUMEPHYIO MaTpUILy BBOAUIN criupToBblid pacTBOp BNA B cootHomenun 1:4, B
pe3ynbTaTe 4Yero Moydaid oOpas3ilbl COPOSHTOB C 3aIlOJIHEHHOCThIO Top 25%,
OTJUYAIONIUECS 10 CBOMM aJICOPOIIMOHHBIM XapakTepucTukaM. KomudecTBo
yraepoaa W BOIOPOAAa B COpOEHTE OMpEAENICHO METOAOM 3JIEMEHTHOTO aHajIu3a.
MUKpOCTpYKTYpY  MOJYYEHHBIX  COPOCHTOB  HCCIENOBAIM C  ITOMOIIBIO
cCKaHupyromieil snexkrponHoi mukpockonuun SEM (Jeol IT 100 LA, Snonus).
DNEeMEHTHBIN aHAJIW3 B MPOCBEYMBAOIIEM 3JICKTPOHHOM MHUKPOCKOIIE OTPEICIIsITH
C TMOMOIIBI0 3HeprogucnepcuonHoi crnekrpockonuun (EDX). Ha ocHoBanuu
nanubix SEM- EDX M0XXHO 3aKkiitouuTh, YTO BBEJICHHE OPraHUYECKOr0 peareHTa
BNA B PAD600 mnpuBOoguT K W3MEHEHHIO MHUKPOCTPYKTYpHI cOpOeHTa, B
YaCTHOCTH, HA TOBEPXHOCTH COpPOEHTa W BHYTPHU TpPaHyJbl 3a(pUKCUPOBAHBI
MHorounciaeHnble muku aromoB C um O, uro moarBepxkaeno EDX (puc.l).
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KoHueHTpanuu 3TUX JJIEMEHTOB HAa IOBEPXHOCTU TpaHyibl  HECKOJIbKO
yMmeHbmaercss nociae coporuuu monamu La(lll), yem B cimydae BHyTpeHHE#H dacTu
rpaHy’ibl COpOEHTa, YTO OUYEBHUIHO CBSI3aHO ¢ OoJiblel JlecopOLuei ¢ TOBEPXHOCTH
rpaHylbl B Tmpolecce copOuuu. Takke Ha MOBEPXHOCTH T'PaHYJIbl MOSIBISIETCS
OTYETJIMBBIM MWK JIAHTAHA, YTO TMOATBEPXKIAaeT COpOLMI0 Ha TIOBEPXHOCTH
UMITPErHUPOBAHHOTO COPOEHTA.
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Puc.1. MUKpOCTPYKTYpa, KAPTUPOBAHNE U 3JIEMEHTHBIN aHAJIU3 COPOEHTA
PAD600-BNA nocie copouun nonamnu Las

B UK cnektpe copbenrta nocie umnperHanuu ¢ BNA naOmonaercs HOBbIE
WHTEHCHBHBIE TTOJIOCH! B 001act 1580-1610 cm™, 1465-1480 cmt u 1255-1265 cm
! kotopele oOTHOcATCA K BaneHTHBIM Konebanuam v(C=0), v(C-C), v(C=C)
COOTBETCTBEHHO. MOokHO cjaenaTh BbIBOA, uTo BNA cBsi3biBaeTcsi ¢ Matpuiieit
PADG600, o yem cBuaeTenbeTBYeT cMmemieHne (A) XapaKTepUCTUYECKHX YacTOT B
UK cnekrpe Ha 6-9 cmt. B 10 xe Bpems B MK-crekTpax copOEHTOB Ha OCHOBE
PAD600 u BNA mocne copouwm wuonoB La(lll) wabmiomaercst cmerienue
XapakTepucTuyeckux momnoc (A4), HO B ropa3ao OONbIICH CTEMEeHH, YTO
CBUJICTEIIBCTBYET O XUMUYECKOW B3aMMOJCHCTBUY HA MMOBEPXHOCTH COPOCHTA TIPH

cOpOIIMM U3 PACTBOPOB 3a CUET 00pa30BaHMs KOMILIEKCA.
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HNK-CIIEKTPOCKOININYECKOE UCCJIEJOBAHUE KOMIIVIEKCOB
Co(11) X Ni(1l) C 2-2-THAPOKCUPEHNT)-1H-BEH3UMHUIA30JIOM
I'.O. babaeBa, /I.A. 3ustos, IIL.I1. /lamunoBa
HYY um. M. Ynyebexa, gulnozababayevaO6@gmail.com

MeTaIOKOMITIEKChI, COACPIKAIIINE JIMTaH/Ibl HA OCHOBE MMH 1a30J1a, 00J1a1af0T
OoraToli KOOPAMHAIMOHHOW XMMHEH M UMEIOT PSJl YCTOSBIIUXCS TMPUMEHEHUH. 2-
(2-runpoxcudenmn)oensumunazon (hpb) ssiasercs N,O-OupeHTaTHBIM JTUTaHIOM C
JABYMS JOHOPHBIMHU TPYIIIaMH, HMEIOIIUMH 3HAYEHUE I METAUTMYCCKUX [IEHTPOB
B Omosyorudeckux cucremax. Hpb wusyuasics Teopernuyecku B KayecTBE JIa3epHBIX
KpacuTesei u GpIyopecieHTHbIX 30HA0B [1, 2], oHaKO METaIIOKOMIUIEKCHI Ha €ro
OCHOBE OTPaHUYCHBI, 0COOCHHO B OTHOIIICHUH KPUCTAUTMYECKUX CTPYKTYD.

Lenbro manHON paboTH sBasieTcs cuHTe3, MK-CIIEKTPOCKOMNYECKOE 3yUEeHHUE
CIOCOOOB  KOOPJAMHALIMM W CTPOCHHS CHHTE3MPOBAHHBIX KOOPAMHAI[HOHHBIX
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coenunennii  Hukens (1) w  kobamera (II) ¢ 2-(2-rumpoxcudennn)-1H-
OCH3UMH1a30JI0M.

CuHTE3 KOMIUIEKCHBIX COEIMHEHHUI OCYIIECTBIEH IO CIEAYIONIEH METOAMKE: K
pactBopy Hpb B stanone (0.1 mmons) modaBumu pactBop Ni(acac)2 (0,1 mmonb) B
cnupre. CMech TMepeMelrBail Ha MarHUTHOW Memaike B TedeHwe 24 4. UYepes
HECKOJIBKO JHEW BbINAjajd 3€JIEHBIA  KPUCTAJUIMYECKUUA  OCaNoOK, KOTOPBIM
OT(OUIBTPOBBIBAIM, HECKOJIBKO Pa3 MPOMBIBAJIM ATAHOJIOM W CYIIWIA Ha BO3JYyXE.
Takum ke metogom ObL1 momydeH komruieke Cu(ll) ¢ Hpb. ITepekpucrammmsanuio
Benu u3 cmechto JIM®DA:crimpr (2:3).

B UK-cnektpe nuranaa nonocsl Ha 3330 u 3284 cM ! cOOTBETCTBYIOT BaJEHTHBIM
konebanusM OH u NH-rpynm cooTBeTcTBEHHO. DTH MOJIOCH PACIIONOKEHBI OJIU3KO
JIPYT K APYTYy U3-32 BHYTPUMOJICKYJISIPHOTO BOJOPOTHOTO CBS3BIBAHUS MEXKIY aTOMOM
BOJIOpoa (DEHOKCH TPyNIbl M OJHMM M3 aTOMOB a30Ta WMHHOB. OTH TOJIOCHI
3HAYUTEJbHO U3MEHSIOTCS MPU 00pa30BaHUM METANIOKOMILIEKCOB, YTO yKa3bIBaeT Ha
JNENpPOTOHUPOBAHUE U TIOCJIENyIolee ydacThe (HEHOKCUTPYIIBI B KOOPJUHAIMU
meramia. Xapakrepsbeie mosockl V(C—H) octatkoB komblla HaOrOmatOTCS B 00J71aCTH
BonH Mexay 3038 u 3064 cm . Octpbie wiu cpeguue nojockl B auanasone 900730
cm !l 00ycnoBneHsl  1eOPMALMOHHBIMU ~ KONEOAHMSAMH BHE IUIOCKOCTH s
apomatuyeckux C—H rpymn. Yacrotet v(C=C) nansa apoMaTHuecKoro KoJjiblia
npossssoTcs okono 1541 em? ¢ ux cobcTBEHHBIMY XapaKTepUCTUKAMU J1JIs JTMTaH/a B
NK-cnektpax. Ilpemmonaraercs, 4To 3TH YacTOTBI CMECTATCS Ha Oojiee HHU3KYIO
4acTOTy MNpu o00pa3oBaHUM KOMIUIEKCAa. AHAJOTMYHO, ACUMMETPUYHBIE YacTOTHI
xonebanus (C=N) oxwuparorcs B mpenenax okono 1649 cml. B MK-cnmekrpax
KOMIUIEKCOB JCTIPOTOHUPOBAHUE JIUTAH/IA TOATBEPXKIACTCS OTCYTCTBHEM IOJIOCHI
v(O-H) (3321 cm') xonebanun. Taxke mpu komriuiekcooOpazoBanuu cBsizu V(N-H)
(~1475 cm?), v(C=C) (~1579 cm?), v(C=N) (~1642 cm?) u v(C-0) (1242 cm?)
KOJICOAHUHM CMEIIECHBI B CTOPOHY 0OO0JIee HHU3KHUX BOJHOBBIX YHCENT TIO CPAaBHEHHUIO C
cBobogubiM suraggam Hpb v(N-H) (=1490 cm?), v(C=C) (~1514 cm?), v(C=N)
(~1649 cm?t) u v(C-0O) (1273 cm?), TeM cambiM ykas3biBasg Ha KOOPAMHALMOHHOE
B3aMMOJICHCTBHE MEXy IMUHOATOMOM a30Ta U IIEHTPATBLHBIM METAJLIOM.
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B UK-cnekrpax xomiiekcoB Ni(ll) u Co(ll) koopaunanus a30ToM UMHHHO#
TPYIIBI TaKK€ MOXET OBITh TOATBEPXKICHA TIOSBICHUEM C1a0oi TOJOCHI,
PACIIONIOKEHHON NPY HM3KUX BOIHOBBIX uuciax (~468 cm™), koropyo MOXHO
orHectn K (Me-N). B HK-cnekrpax KOMIUIEKCOB JACTPOTOHUPOBAHUE |
nocienyouee ydyactue (eHOKCHILHON IPYIMIbl B KOOPAUHAIIMHN C METAJUIOM TaKKe
MOT'YT OBITh TOJATBEPKICHBI MOSIBICHUEM HOBBIX IMOJIOC B 00JIaCTH 00Jiee HU3KHX
gactor (~548, ~634 cm?), koropeie moxHO oTHecTH K (Me-O). Takum o6pasom,
ananmu3 MK-crieKTpoB CHHTE3UPOBAHHBIX KOMIUICKCOB YKa3blBaeT Ha TO, 4yro Hpb
JACUCTBYET KaK OWIIEHTATHBIA JIMTAHI, KOOPAMHHUPYSCH C IIEHTPAJIbHBIM aTOMOM
Yyepe3 aToOMbl a30Ta TETEPOIUKIa, a TakXKe 4Yepe3 KHCIOpPOJ THAPOKCHILHON
TPYIIIBI, 00pa3ys MPU 3TOM MATUYICHHBIN XEIaTHBIN IIHKII.

Hcnonb3oBaHHAs JIMTEpPATYypA:
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3d SYNTHESIS OF COMPLEX COMPOUNDS BASED ON METALS AND
HYDROXYBENZOIC ACID DERIVATIVES

R.S. Qurbanova, Sh.B. Hasanov, Z.Sh. Abdullaeva
PhD student, Khorezm Ma’mun Academy, Khiva City, Center-1
PhD, Khorezm Ma’mun Academy, Khiva City, Center-1 shadlik@mail.ru
PhD, Khorezm Ma’mun Academy, Khiva City, Center-1
zubayda.abdullayeva.91@mail.ru

There are 287 structures reported for metahydroxobenzoic acid in the
Cambridge Crystallographic Structure Database, of which 152 structures are listed
(as of the June 2022 update) with metal atoms directly bonded to carboxyl oxygen
atoms. Biological activities of monoligand compounds of 3-hydroxybenzoic acid
have been little studied. However, its derivatives that capture methyl, butyl, pentyl,
and hexyl radicals have shown an effective effect against Staphylococcus aureus
bacteria. A. Gusev and his team synthesized mixed ligand coordination compounds
of salicylic acid with Mn(Il), Co(ll), Ni(Il), and Zn acetates [1]. When examining
the biological activities of the synthesized substances, it was observed that [Co(sal)
2(H20)4] increases the activity of cardiorespiratory and skin microcirculation in
mice. In all 4 obtained complexes, the promising therapeutic properties of them can
turn them into agents for the creation of potential drugs. The properties of aromatic
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hydroxylation of the complexes with OH ions made them perform their antioxidant
function up to 54-60% in certain experiments. The coordination compound
[Cu(SAL)2(Me;NCH,CH,NMe;)H,O] was obtained with the scientific team of
scientist Batul S. and its antimicrobial property was studied. For comparison, the
free ligands themselves, copper (I1) chloride dihydrate were prepared in different
concentrations (1000 pg/ml, 500 pg/ml, and 250 pg/ml) and tested against Bacillus
spizizenii, Escherichia coli, Klebsiella pneumonia and Staphylococcus 44 aureus
bacteria. The synthesized complex showed improved antibacterial properties
compared to free ligands. Because of this, according to Tweedy's theory of
chelation, the positive charge of the chelated metal atom is partially distributed
towards the donor atoms, and electron delocalization throughout the population
increases the lipophilicity of the chelate, and it is shown as the basis that it ensures
their passage through the lipid layer of the bacterial membrane. Compounds of o-
hydroxybenzoic acid with hambiological activities with triethanolamine [2],
formaldehyde, and ethylenediamine as the second ligand have been widely studied.
When we studied and analyzed the coordination compounds of m-hydroxybenzoic
acid in the state of mixed ligands from the databases of literature and international
articles, it became clear that the structure of complex compounds obtained until
now, apart from their physicochemical properties, their biological properties have
hardly been studied. As a mixed ligand metal complex, Xiu-Mei Li et al. in the
work published by [3] it was found that it has photoluminescent properties. From
this feature, it is noted that there are prospects of becoming a potential material for
making fluorescent-scattering, chemical sensors, and electroluminescent screens. In
some works, phenomena of magnetism [4] in its compounds have been studied. A
team of Pakistani scientists worked on obtaining and studying the properties of
mixed ligand compounds of 4-hydroxybenzoic acid with Zn(I1), Cu(ll), Ni(ll),
Co(ll), and Mn(Il) metals. The complex obtained from the combinations
[CU(HzO)z(C2H8N2)2(C7H503)2] with the presence of PGBK and 1,2-
ethylenediamine was characterized by higher anti-leishmaniasis and antimicrobial
properties than other complexes. An important aspect of the compound results is
that it showed strong antimicrobial properties at low IC505 values. In another
experiment, the above compound was more active than the mixed ligand complex
obtained from 1,3-diaminopropane, and the volume of 1,2-diaminoethane was
smaller. A. Ibragimov et al. studied the activity of mono- and dinuclear complexes
of monoethanolamine with mixed ligands against Fusarium oxysporum and
Aspergillus pathogens compared to monoethanolamine and p-nitrobenzoin used as
the second ligand. In terms of fungicidal effects, PGBK from MEA and complexes
with monoligands, and complexes with mixed ligands, are more active. Metal-based
(Co(l1), Ni(ll), Cu(ll), and Zn) ethanolamines were synthesized by the scientific
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community as new substances [5]. The bactericidal and fungicidal properties of
these substances are several (Escherichia coli, Shigella flexneri, Pseudomonas
aeruginosa, Salmonella typhi, Staphylococcus aureus and Bacillus subtilis) bacteria
and fungicidal (Trichophyton longifusus, Candida albicans, Aspergillus flavus,
Microsporum canis, Fusarium solani and Candida glabrata). tested against strains.
The results of the investigation showed that ligands chelated with metals showed
more active resistance than non-complexed ligands. N. Chantarasiri et al. in the
article published by, Cu(OAts),(MEA) and Zn(OAts),(MEA) complexes
synthesized by the team were used as catalysts to obtain polyurethane polymer,
which has a special place among energy-saving materials. The results obtained by
them are very satisfactory [6], when both complexes are used, the final product is
obtained, moreover, the reaction time is shortened, and the density of the polymer is
also reduced.
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IKKI VALENTLI METALLAR VA GIDROKSOBENZOY KISLOTA
HOSILALARI ASOSIDA OLINGAN KOMPLEKS BIRIKMALAR SINTEZI
VA TUZILISHI

R.S.Qurbanova, Sh.B.Hasanov, Z.Sh.Abdullaeva
doktorant, Xorazm Ma’mun akademiyasi, Xiva shahar, Markaz-1
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Gidroksibenzoy kislotasining keng targalgan izomerlari 2-gidroksibenzoy va
4-gidroksibenzoy kislotasi hisoblanadi [1]. 3-gidroksibenzoy Kkislotasi ham
yugoridagi 2 ta izomer gatorida monodentant, monodentat ko‘prikli, simmetrik va
assimmetrik xelatlanuvchi va bidentant koordinatsion holatlarni egallagani uchun
alohida qgiziqish paydo qgiladi [2]. Salitsil kislotasining kristal tuzilishi monoklinik
bo‘lib, tuzilishi Kokran tomonidan aniglangan. Aromatik xalgadaikkinchi
uglerod atomi bilan bog‘langan OH (gidroksil) guruhi karbonil guruhning kislorodi
bilan ichki molekulyar vodorod bog‘lanish hosil giladi. Bu molekulaning
dimerlanib qolishi va molekulalararo vodorod bog‘lanish paydo bo‘lish
imkoniyatlarini kamayishiga sabab bo‘ladi [3] o-gidroksibenzoy kislotasi rangsiz,
hidsiz kristal modda bo‘lib, molekulyar massasi 138.1 g/mol, zichligi 20°C
haroratda 1.443 g/sm® ni tashkil giladi. Suyuglanish harorati 158.6°C, gaynash
nugtasi 200°C ga teng. Suvda oz eriydi (2.48 g/L 25°C da). Efir, CCl,, benzol,
propanol, atseton, etanol, toluolda yaxshi eriydi. 3-gidroksibenzoy kislotasi o‘zining
ichki molekulyar vodorod bog‘lanish hosil gilmasligi bilan salitsil kislotan farq
giladi. Ushbu kislota greypfruit (Citrus Paradisi), Olivia moyida (Olea europaea)
va mushmula (Mespilus germanica) mevasida tabiiy holda mavjud [4].
Ma’lumki, moddaning kristal tuzilishi undagi atomlar darajasida yechiladi va bu
shuni anglatadiki, biz molekuladagi atomlarning ganday joylashganini aniq ayta
olamiz. 3-gidroksibenzoy kislotasining ham bir gancha olimlar tomonidan
monokristallari o‘rganilgan. Ushbu kislotaning 2 ta polimorf (I- konformer,
monoklinik, KTB-refcode BIDLOP; Il-konformer, ortorombik, KTB- refcode
BIDLOPO01) holati mavjud bo‘lib, ikkinchi shakldan 3.25 kJ mol™? migdorda
energetik nuqtai nazardan barqgarordir. m-gidroksibenzoy kislotasida ichki
molekulyar vodorod bo‘lmasada, uning molekulasidagi karboksil va gidroksil
guruhlari orgali o‘zaro bir necha xil molekulalararo vodorod bog‘lanishlarni paydo
gilishlari ma’lum bo‘lgan. m-gidroksibenzoy kislotasi suvda juda oz eriydigan oq
rangli kukunsimon modda bo‘lib, germitsit?, plastifikatorlar, rezinalar, neft
qo‘shimchalari, farmasevtikada oralig modda sifatida ishlatiladi. Suyuglanish
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harorati 200-203°C ga teng bo‘lib, 19°C da pKa 4.06 ni tashkil etadi. 3-
gidroksibenzoyning molekula tarkibidagi karboksil guruhidagi vodorod atomining
dissotsiyalanishi hisobiga kislotalik xossasini namoyon qiladi. Uni ko‘pchilik
reaksiyalarda suvda eruvchan shaklga o‘tkazish uchun oldin ishgor bilan
ta’sirlashtirilib ishlatilishi magolalarda e’lon gilingan [5]. OH guruhi hisobiga esa
spirtlarga hos almashinish reaksiyalarida gatnashadi. Ushbu izomerning salitsil
kislotasidan alohida fargi shundaki, m-gidroksibenzoy Fridel- Krafts reaksiyasi
bo‘yicha atsillanmaydi. Abosede O.0O. tomonidan salitsilat ligandlarining yashil
usul bilan sintezlash va tuzilishini o‘rganish ishlari gilingan. Kompleks CuCOs; tuzi
va ligandlarni to‘g‘ridan-to‘g‘ri suvda eritishni reflyuks usuli orgali sintezlari amalga
oshirilgan va hosil bo‘lgan metall komplekslarini rentgen difraksiyasi hamda UB-
spektrofotometriya  usullari  yordamida o‘rganilgan. Reaksiya tenglamasi
quyidagicha taklif gilingan:

HO
/ \\ ) \ OH C UC O’ ,/ \ P . = O e —— \
(i/ \ / a (/ \\/ ( > / \§_< Cu \\ { >

/ \ \ / \ r” / \ ';
\_.;\ OH \=(\ OH :(\ O’ 0 \ /
OH OH OH .

Yashil rangli 170-185 °C haroratda suyuglanadigan Cu (Il) salitsilat kompleks
tuzining UB-spektrlarini o‘rganish natijaisda yangi moddaning paydo bo‘lganligi
isbotlangan. Spektrogrammadan shuni ko‘rish mumkinki, [Cu(Il)(salH),] 228 nm va
295 nm larda 2 ta ko‘tarilish nuqtasiga ega bo‘lgan. Toza salitsil Kislotasining
to‘lqin uzunligiga nisbatan hosil bo‘lgan kompleksning yutilish minimumlari
ko‘proq ekanligidan salitsil kislotasidan yangi kompleks hosil bo‘lgan deyish
mumkin. Rus olimasi E. V. Timakova va uning jamoasi tomonidan vismut (1)
metalibilan salitsilat anionidan vismut monosalitsilat (1) BiOC;HsO3 yoki disalitsilat
(1) Bi,O(C7Hs03)4 tuzlarini hosil gilish orgali ularni boshga mineral kislota
goldiglaridan ajratib olish va ajratib olingan tuzni tarkibini kukunli rentgen
difraktometri, 1Q-, Raman- spektroskopiyalari, termogravimetriya bilan tadgiq
gilingan. Birgina spektroskopiya usullarini qo‘llanilishiga e’tibor gilsak, tebranish
chiziglari ligand sifatida salitsilat ionining bidentat bog‘langanini ko‘rsatadi.
Rentgen tuzilish tahlilidan olingan natijalar 1Q-spektroskopiya usuli bilan tekshirib
ko‘rilgan [6]. U(VI) ning m-gidroksibenzoy Kkislotasi bilan kompleksini toza
kislotaning 1Q-spektrlari bilan solishtirma diagrammasi berilgan. Unda kuchli
yutilish 3510-3200 cm™? oraligda bo‘lib, suv molekulasining v(OH) guruhi hisobiga
bo‘lgan. 1655-1604 cm~ chuqur yutilish kristalizatsiyalangan suv hisobiga bo‘lgan.
Misol uchun, oralig metallar koordinatsion birikmalarida A = v,(CO2") — vs(CO; )
fargi xelat birikishli holatlarda eng kichik giymatlarga ega bo‘ladi (40-70cm™);
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monodentat koordinatsiyalangan formiat ionida A =300 cm* gacha yetishi mumkin.
O. Khalipova tomonidan Fe (Ill) salitsilatdan oksidli yupga gatlamlar olish
tajribalari amalga oshirilgan. Bu borada gatlamda paydo gilinadigan Fe,O3 quyosh
energiyasini  konversiyalashda fotoelektrokimyoviy materiallar olish uchun
xomashyo, kondensator sifatida mikroelektronik o‘tkazuvchilar sifatida, gayta
zaryadlanuvchi batareykalarda manfiy elektrod sifatida mos kelishi ma’lum. limiy
jamoa Fe,;O3 ning yupga gatlamini temirning salitsilat tuzidan etanolli muhitdan
hosil gilish usulini taklif gilishgan. Etanol eritmasiga qo‘shilgan FeCl; va salitsil
kislotasidan to‘q qizil rangli [FeCsH,OCOQO]" kompleks hosil bo‘lganligi va bunda
salitsilat ligandi o°‘zining O-fenolyat va O-karboksilat kislorodlari orgali bidentant
holda Fe*" ioniga bog‘lanadi. FeCl;-C¢H;OHCOOH aralashmasini etanolli
eritmasining 60°C haroratda qizqirilishi temir (111) xlorid salitsilat tuzining 1:1
nisbatda gattiq gatlam va suyuq targalgan shaklini hosil gilgan.
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ORGANOMINERAL SORBENTLAR ZARRACHALARINING HAR XIL
KATTALIKDAGI MUSTAHKAMLIK XUSUSIYATLARI
A.X.Raximov., D.X.Shukurov., A.A. Aliyev., Sh.Y.Eshmurodov

Denov tadbirkorlik va pedagogika instituti
raximovalisher1974@gmail.com

Ma'lum bo‘lishicha, modifikator miqgdorini montmorillonitning og‘irligiga
nisbatan 20-25% dan ortiq oshirish uning strukturasida sezilarli o‘zgarishlarga olib
kelmaydi, buni rentgen nurlari difraksiyasi va termik tahlil ma’lumotlari tasdiglaydi.
Sorbentlarning asosiy strukturaviy-mexanik xossasi mustahkamlik bo‘lib, u
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silliglash va ishgalanish xususiyati bilan ajralib turadi [1]. Organobentonitning
mustahkamligi GOST R 51641-2000 donodor granula materiallari talablariga
muvofiq o‘rganildi. Umumiy texnik shartlar. Shunga ko‘ra, silliglash va ishqgalanish
darajasi mos ravishda 4 va 0,5% dan oshmasligi kerak. Ushbu xususiyatlarni
aniglash uchun organomineral sorbentlarning fraksiya o‘lchamlari bilan farq
giladigan bir nechta turli xil namunalari ishlatilgan. Tadgigot natijalari 1-jadvalda
keltirilgan.

1-jadval
Organomineral sorbentlarning maydalanish va ishgalanish ko‘rsatgichlari
Namuna Maydalanish darajasi Ishqalanish darajasi
GIPAN:Bentonit-1 1,2+0,1 1,2+0,1
GIPAN:Bentonit-2 1,2+0,1 1,2+0,1
GIPAN:Bentonit-3 1,2+0,1 1,2+0,1
GIPAN+DGK:Bentonit-1 2,0+0,1 1,2+0,1
GIPAN+DGK:Bentonit-2 3,0+0,1 1,240,1
GIPAN+DGK:Bentonit-3 4,3+0,1 1,2+0,1
GIPAN+M:Bentonit-1 1,5+0,1 1,2+0,1
GIPAN+M:Bentonit-2 1,8+0,1 1,240,1
GIPAN+M:Bentonit-3 1,2+0,1 1,2+0,1

*(1-namuna- zarracha o‘lchamlari 1 mm gacha bo‘lgan organomineral
sorbentlarning fraksiyalari; 2-namuna- 1-3 nm oralig‘ilida bo‘lgan aralash
zarrachali fraksiyalar; 3-namuna- o‘lchamlari 3 mm dan ortiq bo‘lgan fraksiyalar
(1-namunadan Katta). GIPAN:Bentonit-3 va GIPAN+DGK:Bentonit -3 namunalari
maydalanish indeksining eng yuqori giymatlariga ega. Ma'lum bo‘lishicha, 3 mm
gacha bo‘lgan o‘lchamdagi zarralar maydalanish va ishgalanishga chidamliligi bilan
kattaroglaridan farq qiladi. Tadgiqotlar shuni ko'rsatdiki, GIPAN:Bentonit-2 va
GIPAN+DGK:Bentonit-2 quyidagi optimal yuqori ko‘rsatkichlari bilan tavsiflanadi:
o‘rtacha maydalanish giymati 1,4 = 0,1 va 3,0 £ 0,1% (GOST bo‘yicha 4% dan ko‘p
bo‘lmagan) va ishgalanish giymati- 0,23 + 0,1 va 0,28 + 0,1% (GOST bo‘yicha
0,5% dan ko‘p bo‘lmagan)ga teng ekanligi tadqgiqot natijalarida aniglandi [2].

2-jadval
Organomineral sorbentlarning asosiy fizik xossalari

Namuna Massa zichligi, | Namlik, w, (ﬁ:(;iﬂyn:::m?;m;g

p, g/sm? % s
g/sm
GIPAN:Bentonit-1 1,21 13 2,31
GIPAN:Bentonit-2 1,18 15 2,29
GIPAN:Bentonit-3 1,03 15 2,29
GIPAN+DGK:Bentonit-1 1,32 20 2,38
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GIPAN+DGK:Bentonit-2 1,28 18 2,33
GIPAN+DGK:Bentonit-3 1,27 18 2,31
GIPAN-+M:Bentonit-1 1,15 18 24
GIPAN-+M:Bentonit-2 1,05 17 2,39
GIPAN-+M:Bentonit-3 0,97 17 2,36

Sifat xususiyatlarini aniglaydigan asosiy fizik xossalari g‘ovaklik, plastiklik va
zichlik bilan ifodalanadi. Ushbu xususiyatlar GOST R 51641-2000 talablariga
muvofiq ham amalga oshirildi. Olingan natijalar 1-jadvalda keltirilgan.
Belgilanganidek, organomineral sorbentlarning zichligi 2,3 = 0,1 g/sm? ni tashkil
giladi. Adsorbent sifatida organomineral sorbentning g‘ovakligi katta amaliy
ahamiyatga ega. Kichkina adsorbent zarrachalaridan granulalar tayyorlash
jarayonida g‘ovaklik ko‘rsatkichi belgilovchi xususiyatlardan biridir. Shuni ham
ta’kidlash kerakki, g‘ovaklik oqava suvlarni tozalash jarayonida adsorbentning
antibakterial qobiliyatini aniqlash uchun muhim ko‘rsatkichdir [3].

Laboratoriya tadqiqotlariga ko‘ra, tadqiqot ishida ishlatiladigan organomineral
sorbentning g‘ovakligi o‘rtacha 43,6 + 0,1% ni tashkil qiladi. Yuqoridagi
ma’lumotlar shuni ko‘rsatadiki, organik modifikator miqdori oshishi bilan
almashinish sig‘imi bosqichma-bosqich oshib boradi. Buni sorbent g‘ovaklari
radiusi kamayishi natijasida, ionlar diffuziyasiga geometrik to‘siq hosil bo‘lishi
bilan tushuntirish mumkin, shuningdek, ularning bo‘kuvchanligi kamayadi.
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DIFFERENT ASPECTS OF HYDROGELS CONTAINING STARCH-AK-
NaOH-KPS-MBA AND STARCH-/Bent/NaKSM /MBA-KPS.
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Enter. Hydrogel does not lose its properties for up to five years, 40-50 kg
of hydrogel was used on 1 hectare, as a result, the water deficit of plants was greatly
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alleviated, and the yield and yield of plants were greatly improved, and mineral
fertilizers were used. the need is much reduced. . [1; 3 b].

1. To obtain a hydrogel based on rice starch and KMS, 15 g of starch, 15 g of
KMS, are mixed in 100 ml of water at a temperature of 70° C for 45 minutes. Then
bentonin, polyvinyl chloride, polyvinyl acetate and potassium salts of
polyphosphoric acid, N-N-methylenebisacrylamide are added to the mixture in turn.
The semi-finished product is mixed vigorously. Slowly raises the temperature to 70°
C. It is worth noting that the change of potassium salt of polyphosphate acid and
starch gels of polyvinyl acetate increases significantly. For example, 6% starch -
potassium salt of polyphosphoric acid - increases the viscosity of polyvinyl acetate
by at least one factor. This process takes 150 minutes. Then it is hydrolyzed for 90
minutes at a temperature of 95° C and placed in an oven to dry. The water
absorption of the prepared hydrogel has been studied, and it has been determined
that it absorbs water several times its weight. . [2;5.-6 b].

2. Synthesis of hydrogels based on rice starch KMS acrylic acid and bentonite.
12% amount of rice starch and Na-KMS are heated together to 60 °C in 35 minutes.
Cool to the temperature of the rice starch dressing. Add acrylic acid monomer
(composition: acrylic acid: starch 1:2), then added bentonite neutralized with 50%
NaOH (neutralization level). The mixture is stirred and heated to 95°C with
nitrogen gas. Then potassium persulfate (KPS) is added as an aqueous initiator, and
methylenebisacrylamide MBA is added in water. Leave the mixture for 180 minutes
at 80 ° C. After that, the room will be sold hot. [3;439-448b.]. Composition and
physical properties of hydrogel. Hydrogel up to 40-50 kg in a five-hectare area, as a
result, the water deficit of plants is greatly reduced, and the yield and grain of plants
IS much improved, it is divided into mineral fertilizers. has decreased considerably.
For example: Polyacrylic 10 has a water retention capacity of 2.5-3.0, which was
determined through experiments. One ton of it today is 50-60 thousand soums. So,
it was found that when the hydrogel obtained on the basis of rice starch and KMS is
50/50, its swelling properties are much higher. 5 potato hydrogels obtained on the
basis of defatted corn and KMS have also been found to have high swelling
properties at a ratio of 0/50. [4;2-4 b].
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Polar oxygen-containing parts of minerals on the surface can participate in
swelling with the polymer through adsorption, and the rest of the minerals are
evenly distributed throughout the polymer and form small pores. As a result, it was
observed that hydrogels' water permeability, water return, and mechanical
properties are improved. Epichlorohydrin and methylenebisacrylamide added
during the polymerization of freeze-dried hydrogels have been proven to increase
the molecular mass of the polymer product and prevent it from dissolving in water.
SEM images are shown. Both samples are characterized by a sponge-like surface
morphology, the presence of open channels interspersed with smoother
interconnected domains, probably due to the growth of relatively large ice crystals
during freeze-drying from water. [5; 10.- 11b].

Conclusions. 1. It was found that if bentonite and kaolin minerals are added to
the production of hydrogel, the water absorption properties of hydrogels increase up
to 30%, and the water retention time increases up to 26%, and the water resistance
of hydrogels increases up to 22%, urea, bentonite, kaolin and vinyl It has been
proven that hydrogels obtained on the basis of monomers can reduce the
consumption of mineral fertilizers by 18-20% and increase the productivity of
plants by 12-15%.

2. As a result of the use of hydrogels, it allows to increase productivity, that is,
it saves productivity by 15-20%, and water by 20-25%. As a result of the research,
hydrogel technology was produced, which takes into account natural-climate and
soil conditions, which saves water and water, and hydrogels, which are absorbed
into the soil as fertilizers after the expiration date, were produced. Implementation
of hydrogels based on starch, vinyl monomers on wheat, barley and cotton fields, on
the basis of various minerals.
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SYNTHESIS OF HYDROGEL BASED ON RICE STARCH --AK-NaOH-
KPF-MBA AND ITS THERMAL STABILITY.
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! Teacher of Termiz State University., 2 Doctor of Chemical Sciences, Professor,
Termiz State University., 3 Doctor of Chemical Sciences, Termiz State
University., * Academician, director of Tashkent Scientific Research Institute of
Chemical Technology . quimatovkamol1972@gmail.com 996749445

Rice starch--Synthesis of hydrogels based on AK-NaOH-KPF-MBA 12% rice
starch solution is heated to 60°C for 35 minutes. The rice starch solution is cooled
to room temperature. Add acrylic acid monomer (composition: acrylic acid: starch
1:2), then added bentonite neutralized with 50% NaOH (neutralization level). The
mixture is stirred and heated to 95°C, purged with nitrogen gas. Then potassium
perphosphate (KPF) is added to the aqueous solution, as an initiator, and
methylenebisacrylamide MBA in water is added. Leave the mixture for 180 minutes
at 80 ° C. After that, the system is cooled at room temperature.[1; 439:448 - 439.-
b].

Analysis of thermal analysis of hydrogel.Fig.1 Thermogravimetric analysis of
hydrogel. Figure 2
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1.The differential thermal analysis of the rapid weight loss of the starch-based
hydrogel due to the evaporation of water was proved by the analysis. .[2; 389-392.-
b]. Endothermic reactions are chemical reactions with the absorption of heat. The
first weight loss stage starts at a temperature of 27.860 C at a speed of 0.24 min and
ends at a temperature of 127.250 C at a speed of 11.11 min. The weight loss in the
first stage is -0.293mg or -3.793%, which is due to the low moisture content of the
hydrogel. The second stage of weight loss starts at a temperature of 126.820 C at a
speed of 11.07 min and ends at a temperature of 306.620 C at a speed of 29.18 min.
In the second step, the weight loss decomposition shows that the superabsorbent has
water retention properties even at high temperatures, where the mass loss is -3.306
mg or -42.857%. The third stage of weight loss starts at a temperature of 306.620 C
at a speed of 29.18 min and ends at a temperature of 306.620 C at a speed of 48.86
min. In the third stage, the mass loss is -3.306 mg or -42.857%. In this case,
complete decomposition of amine, carboxyl and carbonyl groups is observed due to
the breakdown of polymer chains. increased temperature resistance. As a result of
thermogravimetric analysis, it was found that the thermal stability of the hydrogel is
very high. [3; 113.- b].

2. The exothermic process of the starch-based hydrogel is a chemical reaction
with the release of heat. proved by analysis of differential thermal analysis. Energy
release takes place in two stages. During the first differential thermal analysis, the
energy absorption phase is completed at 13.95 min at 1550 C and at 21.92 min at
233.860 C. The highest completion is at 198.92 C, where a sharp weight loss is
observed due to the low moisture content of the hydrogel. will happen. In the
second stage, the energy output starts at 349.86s at a speed of 33.53 min and ends
at 389.89C at a speed of 37.52 min. The highest peak is 36.38 min at 378.87C. As
a result of the thermal analysis, it means that the natural mineral bentonite is of
great importance in the synthesis of highly flexible hydrogels. .[4; 100-108.- b].

It is proposed to use special polymers - hydrogels to solve the problems of
regulating the water-physical properties of the soil. They are able to increase in size
as a result of swelling, have a high water absorption capacity, provide more rational
use of mineral fertilizers and plant protection agents, and are also able to
significantly increase the ecological purity of agricultural products. The use of
hydrogel helps to retain moisture in the soil, which leads to better development of
the root system and growth of plants, and accordingly leads to higher yields and
improved quality of agricultural products. Water is the main component of the plant
organism. It makes up 90% of the plant mass.

Conclusion: The use of hydrogels in agronomy allows to control the water-
physical properties of the soil to obtain a high yield with low consumption of
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technological means. Improving the water-physical properties of the soil by adding
hydrogels increases the germination of seeds and increases the rate of development.

Used literature:

1. Kulmatov K, Turaev Kh, Djalilov A." Hydrogels Based on Rice Starch, Acrylic - and N,
N'-Methylenebi Sacrylamide, Metacrylamides and Their Use in Agriculture™ Journal of Advanced
Zoology Volume 44 Issue S- 5 Year 2023. Page 439:448 - 439.

2. Kulmatov K.A." Hydrogel based on rice starch and its application"."Economics and
society” Ne6(121)-2 2024 www.iupr.ru

3. Kulmatov K, Turaev Kh, Kasimov Sh.A Djalilov A ."Use of hydrogels in saving the
water life resource"” Nauchnye zhurnaly Universum, 15.12.2023 113.

4. Kulmatov K.A., Turaev Kh.Kh., Kasimov Sh.A., Shukurov D.Kh. Obtaining Hydrogel on
the Basis of Rice Starch and Carboxymethylcellulose and its Role in Agricultural Plants.
International Journal of Engineering Trends and Technology Volume 71 Issue 11, 100-108,
November 2023

PARA-GIDROKSIBENZOY KISLOTA, Co(ll) TUZI VA KALIY SULFAT
ASOSIDA OLINGAN POLIYADROLI KOMPLEKS BIRIKMASINING
KVANT-KIMYOVIY TAHLILI

!Batirova Dilnavoz G¢afurjon gizi, Hasanov Shodlik Bekpo‘latovich,
1Xudoyberganov Oybek Ikromovich
Xorazm Ma ’mun akademiyasi
e-mail: batirovadilnavoz@gmail.ru

Murakkab ko‘p yadroli birikmalar kimyosi so‘nggi yillarda nazariy va amaliy
qo‘llash  orgali keng ko‘lamli  rivojlanishni  boshdan  kechirmoqda.
Muvofiglashtiruvchi  birikmalar  biologiya va kimyo fanlaridagi qizigarli
xususiyatlari tufayli juda talab gilinadigan tadgigot sohasidir. Xususan, 3d
metallarning koordinatsion birikmalari dori ta’sirining stimulyatorlari sifatida juda
yaxshi tanilgan, chunki organik preparatning samaradorligini odatda metall ioni
bilan muvofiglashtirilganda ortadi[1]. Hozirgi vaqtda orto- va para- gidroksil
benzoik kislotalarning oraliq metal komplekslari koordinatsion kimyo, Kkristall
muhandislik va potensial qo‘llanmalar uchun katta ahamiyatga ega[2]. Shuning
uchun bunday turdagi ligandlarni oz ichiga olgan metall komplekslari ko‘pincha
spektroskopik, strukturaviy va termal usullar bilan o‘rganiladi[2]. Shuni ta’kidlash
kerakki, ixtisoslashtirilgan adabiyotlarda nafagat salitsil Kislotasi va uning
hosilalarining o‘tish metallari bilan koordinatsion birikmalariga, balki s va d
tipidagi metallarni oz ichiga olgan geteroyadroviy birikmalarga ham qizigish ortib
bormoqgda. P-gidroksibenzoy kislotasi (PHBA) tabiiy birikma sifatida keng ko‘lamli
biologik faollikni namoyish etadi[3], jumladan, stimulyatsiya gqiluvchi va
mikroblarga garshi faollikning ortishi[4]. Ushbu tadgiqot kobalt(Il) tizimlarining
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biologik faolligini tavsiflashga harakat giladi. Bunday o‘tish metall komplekslari turli
xil koordinatsiya ragamlari, geometriyalari, oksidlanish-gaytarilish holatlari va
termodinamik-kinetik xususiyatlari tufayli organik birikmalar uchun mavjud
bo‘lmagan yangi terapevtik mahsulotlarni yaratish imkoniyatini beradi[5].

Kvant-kimyoviy tadgiqotlar modelning tuzilishini, uni optimizatsiyalash,
spektroskopik va termodifferensial hisoblashlar olib borish, natijalarni gayta ishlash va
vizualizatsiyalash kabi ketma-ket bir nechta bosgichni o‘z ichiga oladi. Kvant
kimyoviy hisoblashlar ligand molekulasining mumkin bo‘lgan koordinatsiya
markazlari, koordinatsiyalanish imkoniyatlari, energetik, geometrik va elektron
parametrlarini  hisoblash  magsadida o‘tkazildi. Ushbu hisoblashlar  Semi-
emperical/Am1/UHF foydalanilgan holda bajarildi. Ligand, metal ligand(MeL) va
poliyadroli kompleks birikma molekulalarining donor va reaksion faol atomlaridagi
elektron zichliklar va effektiv zaryadlarning giymatlariga asoslanib, olingan moddalar
ganchalik selektivligi va reaksiya natijasida olingan moddalar amaliy jihatdan
ahamiyatliligi bashorat gilinadi.

Kvant-kimyoviy hisoblash usullari ko‘p funksional ligandlarning koordinatsiyaga
uchraydigan ragobatdosh donor markazlarini oldindan aytib berish imkonini beradi.
Ushbu ishda HyperChem 8.07 dasturi yarim empirik usuli yordamida 4-gidroksibenzoy
kislota va yangi kompleks birikmalar molekulalarining reaksion qobiliyati kvant-
kimyoviy tahlil gilindi. Ligand va olingan yangi poliyadroli kompleks molekulasining
potensial, kinetik va umiy energiyalari, , bog® uzunliklari burchak giymatlari va RMS
gradientlari aniglandi. Ushbu ishda ayrim xususiyatlarni o‘rganish maqgsadida
yarimempirik AM1 va MNDO usullari bilan p-gidroksibenzoy kislota, Co(PHBA). va
[CoK(PHBA).SO4] tarkibli poliyadroli kompleks birikmalarning reaksion qobiliyatini
kvant-kimyoviy tahlil qilindi. Unga ko‘ra, ligand va Kkoordinatsion birikma
atomlaridagi  zaryadlarni  solishtirish  natijasida  p-gidroksobenzoy  kislota
molekulasidagi karbonil guruhdagi kislorod atomlarida nisbatan yugori manfiy zaryad
borligi sababli metal kationi bilan ion bog® hosil gilishi va sulfat ionidagi kislorod
atomlari bilan koordinatsion bog* hosil gilishi aniglandi (2-rasm).

\\\\\

1-rasm. Para- gidroksibenzoy kislotaning zaryadlar tagsimlanishi
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2-rasm.[CoK(PHBA).SO4] kompleksning elektron tuzilishi va RMS
gradientlari

Foydalanilgan adabiyotlar :

1. Gorincioi Viorina. Synthesis and study of complex combinations polynucleiration of s-
and d-metals with acid salicylic and its derivatives. Doctoral Thesis in Chemical Sciences.
CHISINAU, 2022. page 21.

2. R. Manuja, Sh. Sachdeva, A. Jain va J. Chaudhary, Int. J. Pharm. Sci. Rev. Res. , 22, No
2, 109-115 (2023).

3. Y. Kamaya, S. Tsuboi, T. Takada va boshqalar, Arch. Atrof-muhit. Kontaminatsiya.
Toksikol. , 51, 537-541 (2016).

4. Jy Cho, Jh Moon, Ky Seong va boshqgalar, Biosci., Biotechnol., Biochem. , 62 , No 11,

2273-2276 (2018).
5. Chang EL, Simmers C., Knight DA kobalt komplekslari antiviral va antibakterial
vositalar sifatida. Farmatsevtika. 2010; 3 :1711-1728. doi: 10.3390/ph3061711.

PARA-GIDROKSIBENZOY KISLOTA, NI(Il) TUZI VA NATRIY SULFAT
ASOSIDA OLINGAN POLIYADROLI KOMPLEKS BIRIKMASINING
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Oxirgi o‘n yillikda murakkab ko‘p yadroli koordinatsion birikmalar kimyosi
nazariy va amaliy qo‘llash orgali keng ko‘lamli rivojlanish bosgichlarini
kechirmogda. Muvofiglashtiruvchi birikmalar biologiya va kimyo fanlaridagi
qgizigarli xususiyatlari tufayli juda talab gilinadigan tadgigot sohasidir. Xususan, 3d
metallarning koordinatsion birikmalari dori ta’sirining stimulyatorlari sifatida juda
yaxshi tanilgan, chunki organik preparatning samaradorligini odatda metall ioni
bilan muvofiglashtirilganda ortadi[1]. Hozirgi vaqtda orto- va para- gidroksil
benzoik kislotalarning oraliq metal komplekslari koordinatsion kimyo, kristall
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muhandislik va potensial qo‘llanmalar uchun katta ahamiyatga ega[2]. Shuning
uchun bunday turdagi ligandlarni o‘z ichiga olgan metall komplekslari ko‘pincha
spektroskopik, strukturaviy va termal usullar bilan o‘rganiladi[2]. Shuni ta’kidlash
kerakki, ixtisoslashtirilgan adabiyotlarda nafagat salitsil kislotasi va uning
hosilalarining o‘tish metallari bilan koordinatsion birikmalariga, balki s va d
tipidagi metallarni oz ichiga olgan geteroyadroviy birikmalarga ham qizigish ortib
bormoqgda. P-gidroksibenzoy kislotasi (PHBA) tabiiy birikma sifatida keng ko‘lamli
biologik faollikni namoyish etadi[3], jumladan, stimulyatsiya giluvchi va
mikroblarga qarshi  faollikning  ortiruvchi[4].  P-gidroksibenzoy Kislotasi
antibakterial (Gram+ve va Gram-ve bakteriyalarga qarshi), antimikrobiyal,
antimutagen, gon ivishining oldini olish va estrogenik faollikka ega. Bundan
tashqari, miya ishemiyasi va reperfuziya (gon ogimini tiklash) davrida gidroksil
radikallari hosil bo‘lishini o‘rganish uchun “tuzoq” sifatida ishlatiladi va dori
vositalari, kosmetika, farmatsevtika, ozig-ovqat va ichimliklarda konservant sifatida
keng qo‘llaniladi. P-gidroksibenzoy kislotasi qurg‘oqchilik sharoitida kuzgi
bug‘doyning (Tritisum aestivum) tashqi abiotik stressga chidamliligini oshirishi
aniglandi. Uning koordinatsion birikmalari ogohlantiruvchi xossalari uchun
o‘rganilgan [5].

Kvant-kimyoviy tadgigotlar modelning tuzilishini, uni optimizatsiyalash,
spektroskopik va termodifferensial hisoblashlar olib borish, natijalarni gayta ishlash
va vizualizatsiyalash kabi ketma-ket bir nechta bosqgichni o‘z ichiga oladi. Kvant
kimyoviy hisoblashlar ligand molekulasining mumkin bo‘lgan koordinatsiya
markazlari, koordinatsiyalanish imkoniyatlari, energetik, geometrik va elektron
parametrlarini  hisoblash maqgsadida o‘tkazildi. Ushbu hisoblashlar Semi-
emperical/Am1/UHF foydalanilgan holda bajarildi. Ligand, metal ligand(MeL) va
poliyadroli kompleks birikma molekulalarining donor va reaksion faol atomlaridagi
elektron zichliklar va effektiv zaryadlarning gqiymatlariga asoslanib, olingan
moddalar ganchalik selektivligi va reaksiya natijasida olingan moddalar amaliy
jihatdan ahamiyatliligi bashorat gilinadi.

Kvant-kimyoviy  hisoblash  usullari  ko‘p  funksional ligandlarning
koordinatsiyaga uchraydigan ragobatdosh donor markazlarini oldindan aytib berish
imkonini beradi. Ushbu ishda HyperChem 8.07 dasturi yarim empirik usuli
yordamida 4-gidroksibenzoy kislota va yangi kompleks birikmalar molekulalarining
reaksion qobiliyati kvant-kimyoviy tahlil qilindi. Ligand va olingan yangi
poliyadroli kompleks molekulasining potensial, kinetik va umiy energiyalari, , bog°
uzunliklari burchak giymatlari va RMS gradientlari aniglandi. Ushbu ishda ayrim
Xususiyatlarni o‘rganish maqgsadida yarimempirik AM1 va MNDO usullari bilan p-
gidroksibenzoy Kkislota, Ni(PHBA), va [NiNa(PHBA),SO,] tarkibli poliyadroli
kompleks birikmalarning reaksion gobiliyatini kvant-kimyoviy tahlil gilindi. Unga
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ko‘ra, ligand va koordinatsion birikma atomlaridagi zaryadlarni solishtirish
natijasida p-gidroksobenzoy kislota molekulasidagi karbonil guruhdagi kislorod
atomlarida nisbatan yugori manfiy zaryad borligi sababli metal kationi bilan ion
bog® hosil gilishi va sulfat ionidagi kislorod atomlari bilan koordinatsion bog* hosil
gilishi aniglandi (2-rasm).
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2-rasm.[NiNa(PHBA).SO,] kompleksning elektron tuzilishi, uch o‘lchamli
fazoda 3D ko‘rinishi va RMS gradientlari
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XOM ASHYO SIFATINING GLISERIN OLISH JARAYONI VA UNING
SIFATIGA TA’SIRINI TADQIQ QILISH

Axmedova Sh.l., Abdurahimov A.A., Ruziboyev A.T.

Urganch davlat universiteti, world4967@mail.ru, Toshkent kimyo-texnologiya
instituti akbar240983@gmail.com

Odatda, sanoatda tozalangan yugqori sifatli glitserin texnik glitserindan ishlab
chigariladi[1]. O‘z navbatida texnik glitserin nisbatan sifati past bo‘lgan o‘simlik
moylaridan olinadi. Shu sababli texnik salomas tarkibida ham, keyinchalik uni
gayta ishlab olingan glitserin tarkibida ham yog‘ning hamroh moddalari va boshga
aralashmalar mavjud bo‘ladi[2]. Bu esa glitserining sifatini va uning xaridorliligini
pasayishiga olib keladi. Bugungi kunda glitserin savdosi bilan shug‘ullanuvchi
mahalliy tadbirkorlar Respublikamiz yog‘-moy korxonalarlarida ishlab chigarilgan
texnik va distillangan glitserinlarning xorijdagi analoglaridan sifati past
bo‘layotganligidan ko‘p e’tirozlar bildirishmoqgda. Ishlab chigarish korxonalari
ushbu kamchiliklarni  bartaraf etish uchun asosiy wurg‘uni glitserinni
distillyatsiyalash ~ va  adsorbsiyali  tozalash  jarayonlarini  yaxshilashga
garatmoqdalar[3]. Natijada mahsulotning sifati yaxshilanishi bilan bir gatorda uning
tannarxi ham oshib bormogda. Bu esa olingan glitserinning narx bo‘yicha
ragobatbardoshligini kamayishiga olib kelmogda. Shuning uchun glitserinni xar
tomonlama ragobatbardoshligini oshirish uchun xom ashyoning sifatidan boshlab
uni ishlab chigarish va gayta ishlash jarayonlarini kompleks tadqiq qilish lozim
bo‘ladi[4].

Nazariy jihatdan qaralganda, odatda, yugori sifatli o‘simlik moylaridan
salomas ishlab chigariladi[5]. Shu sababli yog‘larni gidrogenlash korxonalarida
ishlatiladigan o‘simlik moylariga yuqori sifat talablari qo‘yiladi. Bugungi kunda
Respublikamizda sovun va margarin mahsulotlari ishlab chigarish jadal o‘sib
borayotganligi sababli salomasga bo‘lgan ehtiyoj ortib bormoqgda. Shu sababli sifatli
moylardan tashqari sifati past moylardan ham foydalanishni taqozo etmoqda.
Natijada sifati past bo‘lgan texnik salomaslar ishlab chiqarilib, glitserin ishlab
chigarishda qo‘llanib kelinmoqdal6].

Urgench yog‘-moy korxonasida ishlab chigarilgan wva glitserin ishlab
chigarishda go‘llanilayotgan turli partiyadagi texnik glitserinlarning fizik-kimyoviy
ko‘rsatkichlari tahlil gilindi. Olingan natijalar 1-jadvalda keltirilgan.
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Salomaslarning fizik-kimyoviy ko‘rsatkichlari

1-jadval

Ne | Salomas ko‘rsatkichlari nomi Aniglangan ko‘rsatkich giymatlari
O°zDSt bo‘yicha me’yor | Salomas namunalari
1 2 3 4
1 | Yod soni, % J> 55-65 48,0 | 49,1 | 47,4 | 46,9
2 | Kislota soni, mg KOH 5 3,97 | 5,57 | 6,25 | 6,24
3 | Titr,°C 46-50 50,2 | 48,5 | 50,4 | 50,8
4 | Nikel migdori, mg/kg 20 18,8 1 33,5|28,2|21,7

1-jadvalda keltirilgan ma’lumotlardan ko‘rinadiki, tahlil gilingan salomaslar
xo‘jalik sovuni ishlab chigarishga mo‘ljallangan salomaslarga qo‘yiladigan
talablarga mos keladi. Barcha salomaslarning titrlari belgilangan me’yor
giymatlariga mos kelsa-da, ularning yod soni, kislota soni va qoldig nikel
migdorlarining giymatlari mos kelmaydi.

Texnik salomaslarning titrlaridan tashgari boshga sifat ko‘rsatkichlarini
belgilangan me’yorlarga mos kelmasligi ularni sovun ishlab chigarish va parchalab
glitserin olishga xalaqit bermaydi. Bunda fagat olinadigan mahsulotning sifati
nisbatan pastroq chigadi.

Korxonaning glitserin ishlab chiqgarish sexida salomaslar reaktivsiz usulda
parchalandi. Jarayon 225-230 °C haroratda, 25-30 atm bosimli ochig bug’
yordamida olib borildi. Parchalash jarayonidan so‘ng olingan glitserinli suv ohakli
suv bilan ishlov berilib, filtrlandi. Tozalangan va tozalanmagan glitserinli
suvlarning fizik-kimyoviy ko‘rsatkichlari tahlil gilindi. Olingan natijalar 2- va 3-
jadvallarda keltirilgan.

2-jadval
Turli xil sifat ko‘rsatkichlariga ega salomaslardan olingan, tozalanmagan
gliserinli suvning fizik-kimyoviy ko‘rsatkichlari

Ne Gliserinli suv ko‘rsatkichlari nomi Aniglangan ko‘rsatkich giymatlari
Gliserin olingan salomas namunalari

1 2 3 4
1 | Gliserin konsentrasiyasi, % 18.3 20.0 19.7 19.2
2 | Zichligi, g/ml 1.04 1.047 1.046 1.045
Kul miqgdori, % 1.11 1.13 1.19 1.17
4 | Nikel migdori, mg/kg 28,7 44,0 37,3 30,9
5 | Gliserin bo‘Imagan organik moddalar, % 1.15 1.47 1.56 1.49
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2-jadvalda keltirilgan ma’lumotlardan ko‘rinadiki, tozalanmagan glitserinli
suvda glitserin konsentratsiyasi 18,3-20 %ni, kul miqgdori 1,11-1,19%ni, glitserin
bo‘lmagan organik moddalar 1,15-1,56 % ni hamda nikel migdori 48,7-51,3 mg/kg
ni tashkil etgan.
3-jadval
Turli xil sifat ko‘rsatkichlariga ega salomaslardan olingan, tozalangan
gliserinli suvning fizik-kimyoviy ko‘rsatkichlari

Ne Gliserinli suv ko‘rsatkichlari nomi Aniglangan ko‘rsatkich giymatlari

Gliserin olingan salomas namunalari

1 2 3 4
1 | Gliserin konsentrasiyasi, % 30,3 31,2 30,5 29,4
2 | Zichligi, g/ml 1,02 1,07 1,04 1,03
3 | Kul miqdori, % 1,10 1,11 1,13 1,13
4 | Nikel migdori, mg/kg 26,2 41,3 36,4 29,1
5 | Gliserin bo‘lmagan organik moddalar, % 0,45 0,47 0,53 0,59

3-jadvalda keltirilgan ma’lumotlardan ko‘rinadiki, salomasni parchalab
olingan glitserin tarkibidagi yog® va yog* Kislotalari hamda boshga organik
aralashmalardan tozalash uchun ohakli suv bilan tozalanganda yog* kisloatlarning
kalsiyli tuzlari hosil bo‘lishi va ularni filtrlash yo‘li bilan ajratilishi natijasida
glitserinning sifati biroz yaxshilangan. Jumladan, tozalangan glitserinli suvda
glitserin konsentratsiyasi 29,4-31,2 % ni, kul miqgdori 1,10-1,13%ni, glitserin
bo‘lmagan organik moddalar 0,45-0,59 % ni hamda nikel migdori 37,2-44,8 mg/kg
ni tashkil etgan. Tozalash jarayonidan so‘ng glitserinli suvdagi glitserin
konsentratsiyasi biroz oshib, undagi aralashmalar miqdori juda kam miqdorda
bo‘lsada kamaygan. Bu yog‘simon moddalar va yog® Kkislotalarning sovun
cho‘kmasi shaklida hamda unga glitserinli suv tarkibidagi aralashmalarning bir
gismini sorbsiyalanib chiqib ketishi natijasida sodir bo‘lishi bilan tushuntiriladi.
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Biz bilamizki tirik organizmlar hayotida mikroelementlar muhim ro‘l o‘ynaydi,
ko‘pincha ular kompleks birikmalar xolatida o‘z faoliyatini amalga oshiradi. Shu
jumladan, marganes barcha to‘gimalar va suyugliklarda mavjud bo‘lgan
biomoslashuvchan elementdir. U fermentlarning faol markazlari tarkibiga kiradi va
ko‘plab biokimyoviy jarayonlarni (oksidlanish-gaytarilish reaksiyalari, fosforlanish,
dekarboksillanish va gidroliz) tartibga solish uchun zarurdir. Marganesning eng yugori
darajasi jigar, oshgozon osti bezi va buyraklarda, eng pasti esa suyaklar va yog‘larda
mavjud. Marganets almashinuvi buzilganida onkologik kasalliklar xavfi ortadi.
Marganes, shuningdek, kislorod va azotni o‘z ichiga olgan ligandlar bilan yaxshi
komplekslanuvchi  vositadir, shuning uchun uning komplekslarining biologik
xususiyatlarini o‘rganish va komplekslarining sintezini amalga oshirish dolzarb
vazifadir [1]. Marganes birikmalari inson organizmida normal metabolizmning bir
gismi sifatida ishlab chigariladigan superoksidlarga garshi antioksidant sifatida harakat
gilishi mumkin [2]. Aynan marganesning shu muhim vazifalarini e’tiborga olgan
holda, uning 4-gidroksobenzaldegid va monoetanolamin (MEA) bilan aralash ligandli
kompleks birikmasi sintezi amalga oshirilib, SEM (skaynerlovchi elektron
mikroskopiya), 1Q tahlillari va Hyper Chem 8.07 dasturi yordamida kvant kimyoviy
hisoblashlari amalga oshirildi.
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1-rasm.[MnLBr(MEA)(H20)] 2-rasm.[MnLBr2(MEA)2(H20)]
kompleks birikmaning kompleks birikma kristallning 10 um
mikrostruktursi tasviri.
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Sintez qilingan kompleksdagi elementlarning miqdorlari (uglerod, azot,
kislorod, marganes va brom elementlari) SEM-EDT metodi yordamida analiz

gilindi. Olingan kompleksning mikrostrukturasi va EDT diagrammasi rasmlarda
keltirildi.
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3-rasm.[MnLBr2(MEA)2(H20)] kompleks birikmasining mikrostrukturasi
EDT
diagrammasi

Sintez qilingan kompleksning tarkibidagi elementlarning massaga nisbatan
foiz konsentratsiyalari tegishli ravishda Mn-10,45%, C-27.48%, N-4,92%, O-
16,4%, Br-31,8% miqdorda bo‘ladi. Bu esa MnC;,N30¢Br tarkibli brutto formulaga
to‘g‘ri keladi. Keltirilgan formulaga asoslanib kompleks tarkibini [MnL Br;

(MEA)2(H,0)] (L.-4-gidroksobenamid, MEA-monometanolamin) formula bilan
ifodalash mumkin.

W,

\

4-rasm. [MnLBr,(MEA)2(H20)] kompleks birikmasining 1Q spektri.
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Ligandlarni donor atomlarining markaziy atomga bog‘lanish xususiyatini
aniglash uchun sintez gilingan kompleks birikmalarning 1Q-spektrlari olindi.
Olingan kompleksning 1Q-spektrlarida tegishli ligandlarga nisbatan siljishi, yutilish
chiziglarining intensivligi va shaklida o‘zgarish kuzatiladi. Kompleks birikmaning
1703-1625 sm? sohasidagi tebranish chastatalari vodorod bog‘lanishning
kamayishiga olib keluvchi —CO guruhidagi kislorod atomining markaziy atom
marganes bilan bog‘lanishi hisobiga yuza kelishini ifodalaydi. O‘rganilyotgan
kompleksning tarkibidagi ligandlarning -NH, guruhi 3433-3255 sm* sohadagi keng
intensivlikdagi chastatalar ularda ichki va tashqi vodorod bog‘lanishlar mavjudligini
ko‘rsatadi. 1Q spektridagi 956-854 sm™ sohadagi tebranishlar markaziy atomning
MEA bilan azot atomi orgali, 551-522 sm™ sohadagi chostatalar esa markaziy atom
bilan 4-gidroksobenzamidning kislorod atomi bilan (buni 1703-1625 sm™ sohadagi
tebranishlarda ham aytib o‘tildi), 501-449 sm™ sohadagi tebranishlardan M-Br
bog‘langanligini bilish mumkin. Bundan tashgari 1460-1257 sm™ sohadagi fenil
radikalida —OH ni mavjudligini, 2152-2113 sm™* sohadagi —-CO-M bog‘langanligini
yana bir bor isbotlaydi.

Mn (Il) ionnining 4-gidroksobenzamid va monoetanolaminlar bilan kompleks
birikmalar hosil gilish imkoniyatlarini biz kvant kimyoviy hisoblash usularinidan
foydalangan holda o‘rganib chigdik. Kvant kimyoviy hisoblashlar yarim empirik
hisoblashlarning PM3 va RHF usullarida bajarildi. Kvant kimyoviy hisoblashlar
orgali reaksiyada ishtirok qiluvchi birikmalarning to‘liq energiyasi, Gibbs
energiyasi, entropiyasi va boshga parametrlari aniglandi. Olingan natijalar 1Q spektr
va SEM analiz natijalari bilan solishtirildi.

Reaksiyani o‘z-o‘zicha amalga oshishida reaksiyaga kirishayotgan
birikmalarning to‘liq energiyalari yig‘indisi reaksiyadan keyin hosil bo‘lishi
kutilyotgan birikmalarning toliq energiyalari yig‘indisidan katta bo‘lishi zarur.
Shularni e’tiborga olgan holda dastlabki moddalarning ichki energiyasi, SEM va 1Q
tahlillariga tayangan xolda topilgan [Mn(L)Bro,MEA(H,O)] tarkibli kompleks
birikmasini ichki energiyasi kam ekanligi Hyper Chem 8.07 dasturida hisoblab
topildi.
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SINTEZI
Raximov Bekzod Davronbekovich?, Hasanov Shodlik Bekpulatovich®,
Xudoyberganov Oybek Ikromovich¢, Samandarova Nuriya Ergashovna®
aXorazm Ma’mun akademiyasi, 1-bosgich tayanch doktoranti
bXorazm Ma’ mun akademiyasi, ilmiy ishlar bo‘yicha rais o‘rinbosari
¢Xorazm Ma’mun akademiyasi katta ilmiy xodimi,PhD
dUrganch tumani 1-sonli maktab, kimyo fani o‘gituvchisi
E-mail: bekzod.raximov_91@mail.ru

Ushbu ishda [Cu(L1)2(m-pir),]-2H,0 (Li-ibuprofen, m-pir metilpiridin)
kompleks birikmasi sintezi va uning kristall tuzilishi muhokama gilingan. Asosiy
ligand sifatida olingan modda ibuprofen ((RS)-2-(4-izobutilfenil)-propion kislota)
va yordamchi ligand 4-metilpiridin, hamda kompleks birikma tuzilishi infraqgizil
(1Q) spektroskopiya, skanerlovchi elektron mikroskop-energiya dispersion tahlil
(SEM-EDT), barqgarorligi TG-DSK usulida, shuningdek kompleks birikma
monokristaliga tegishli parametrlar esa rentgen tuzilish tahlili (RTT) metodlari
yordamida o‘rganildi. Olingan koordinatsion birikmada, misning koordinatsion soni
6 ga teng bo‘lib, kompleks birikma hosil bo‘lishida ikkita o‘rinni ibuprofen
molekulasi, yana ikkita o‘rinni esa 4-metilpiridin molekulasi, gqolgan o‘rinlarni esa
suv molekulasi egallagan.

Bakteriyalarning dori vositalariga chidamliligi paydo bo‘lgan davrda ta’sir
doirasi kuchli yangi terapevtik vositalarni yaratish bioanorganik kimyo sohasidagi
asosiy muammoga aylandi [1,2]. Dori molekulalari ligand rolini o‘ynaydigan faol
farmatsevtik preparatlar bilan metall komplekslarini sintez qilish tadgiqotlari
noorganik, farmatsevtik va tibbiyot kimyosi uchun qizigish ortib borayotgan
tadgigot sohasi sifatida gqaralmoqda [3]. Ibuprofen (RS)-2-(4-izobutilfenil)-propion
kislota, propion kislotasi hosilalari guruhiga tegishli bo°‘lib, nosteroid
yallig‘lanishga garshi keng qo‘llaniladigan dori vositasi hisoblanadi. Ibuprofen
revmatoid artrit, jarrohlikdan keyingi travmatik og‘riglar, migren, isitma kabi og‘riq
va yallig‘lanish bilan kechadigan kasalliklarni davolash uchun tibbiyot amaliyotida
keng go‘llaniladigan nosteroid yallig‘lanishga garshi preparat (NyaQP)dir. Boshga
nosteroid yallig‘lanishga garshi preparatlar singari, ibuprofen ham siklooksigenaza-
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1 (TSOG-1) va siklooksigenaza-2 (TSOG-2) ni bloklash yo‘li bilan prostaglandin
biosintezini pasaytirish orgali ta’sir giladi.

Tadgiqot metodologiyasi. CuCssHssN,O7 sintezi 100 ml i tubi dumaloq
kolbaga ibuprofen ((RS)-2-(4-izobutilfenil)-propion kislota)dan 0,02 mol (4,12g) 50
ml metanoldagi eritmasi quyildi. Stakanda 0,01 mol (2,5 g) CuSO45H,0 mo‘l
migdorda suv va metil spirt aralashmasida eritilib, 10% li eritmasi tayyorlandi,
so‘ngra kolbaga solindi. Kolbaga teskari sovutgich ulandi suv hammomida 30 minut
davomida aralashtirib turib isitildi. So‘ngra 4-metilpiridinning 0,01% |i spirtli
eritmasidan tomchilatib quygan holda, yana 30 minut davomida magnitli
aralashtirgichda aralashtirildi. Keyin ushbu aralashma xona haroratida 1 sutka
davomida sovitildi. So‘ng hosil bo‘lgan to‘q yashil cho‘kma CuCssHssN2O7
filtrlab olib, avval suvda, keyin etanolda yuvildi va 12 kun davomida xona
haroratida qoldirildi. Natijada, misning ibuprofen va 4-metilpiridinli kompleks
birikmasi monokristali o‘stirildi [4]. Element analiz natijalari: topilgan - Cu-8,96 %,
C-63,86%, H-7,563%, N-3,92%,0-15,686% va hisoblangan: Cu-7,92%, C-58,52%;
H-7,454%, N-3,84%, O-14,642% ni tashkil giladi. Mr =714 g/mol. Tsuuq= 244°C.
Olindi 5 g, unum 78,55 %.

/O O\
rgo—?H—CHr4<::>»—?H—c<o O;C——Cﬁ—<C::>——CHT{TFCH3

CHj3 CHj CH3 CHj

H,O — Cu=——0O,H

AN
LY
CHs CHjs
1-rasm. Sintezlangan [Cu(L1)2(m-piridin)z]-2H20 tarkibli kompleks
birikmaning kimyoviy tuzilish formulasi

2-rasm. Sintezlangan [Cu(L1).(m-piridin),]-2H-0 tarkibli kompleks birikma
molekulasining tuzilishi
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Ushbu ishda [Cu(L1)2(m-pir),]-2H,O (Li-ibuprofen, m-pir metilpiridin)
kompleks birikmasi sintezi va uning kristall tuzilishi muhokama gilingan. Asosiy
ligand sifatida olingan modda ibuprofen ((RS)-2-(4-izobutilfenil)-propion Kislota)
va yordamchi ligand 4-metilpiridin, hamda kompleks birikma tuzilishi infraqizil
(1Q) spektroskopiya metodi yordamida o‘rganildi. Olingan koordinatsion birikmada,
misning koordinatsion soni 6 ga teng bo‘lib, kompleks birikma hosil bo‘lishida
ikkita o‘rinni ibuprofen molekulasi, yana ikkita o‘rinni esa 4-metilpiridin
molekulasi, golgan o‘rinlarni esa suv molekulasi egallagan.

So‘nggi yillarda aynan mis, rux, kobalt, marganets, nikel kabi o‘tish metallari
bilan ko‘plab yangi metall komplekslari sintez gilindi. Bunga sabab, arzonligi va
kamroq toksikligi bo‘lib, tirik organizmlarda biomoslashuvning yuqori
samaradorligidir [1]. Mis, Cu (IlI), 3d® metall kationi bo‘lib,  ko‘plab
metalloproteinlarning kofaktori sifatida hizmat qilishi va bir gancha fermentativ
jarayonlarni rag‘batlantirish orqgali bir necha biologik jarayonlarda tizimli va
katalitik, hujayrani nafas olishi yoki neyrotransmitterlarning biosintezi kabi
jarayonlarda ishtirok etadi [2].

Yuqori redoks faolligi tufayli mis koordinatsion birikmalarning terapevtik
samaradorligi antiproliferativ ta’sir bilan cheklanmaydi. Mis koordinatsion
birikmalari  virusli  infektsiyalarni, yallig‘lanishni  kasalliklarini,  mikrobli

70


mailto:bekzod.raximov_91@mail.ru

infektsiyalarni bir gancha ta’sir mexanizmlari hisobiga davolashda yuqori
samaradorlikka ega bo‘lishi mumkin. NYaQPIlar va Cu(ll) koordinatsion birikmalari
hozirgi vaqtda veterinariya amaliyotida yallig‘lanishga garshi dori vositasi sifatida
go‘llanilmogda. Bundan tashqgari saratonga, silga, yallig‘lanishga, mikroblarga
garshi antibakterial vositalar sifatida, shuningdek, pozitron-emissiyaviy tomografiya
(PET) — xavfli o‘sma hujayralari va Altsgeymer kasalligi diagnostikasida
go‘llaniladi [3].

Ushbu ishda ligand hamda vyangi sintez qilingan metallokompleks
kristallarining 1Q-spektrlarini qiyosiy solishtirib o‘rganildi. Ligand va sintez
gilingan kompleks kristalining 1Q-spektri Yaponiyada ishlab chigarilgan Shimadzu
IQ- Fure spektrofotometrida 400-4000 sm™ sohada olindi. (1-jadval). Ligandning

1Q-spektr yutilish sohalari adabiyotlarda berilgan ma’lumotlar bilan bir xil ekanligi
aniglandi.

U ‘,.L, U 1 ~o'c 1 ™ U Tr] U U | U U | 1 U | 1 U ,..',.,. 1 1 '!:7 U

2000 00 1700 1200 280
MRscle 10 (2

1-rasm. [Cu(L1)2(m-pir),]-2H20 tarkibli kompleksining 1Q-spektri

1-jadval
Ibuprofen va kompleks birikmaning 1Q-spektrlarini asosiy tebranish
chastotalari
Birikma OCOO | OCcOo | 0C-0 | 0C=0 | 0000 | 0ood [IN-M
Ibuprofen 1150 1724 - - -
4-metilpiridin - - 1240 1630 -
[Cu(L1)2(m- 1120 1704 | 1230 1610 3300 556 467
piridin)z]-2H,0
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Kompleks birikmaning 1Q-spektrlarida ibuprofen molekulasi tarkibidagi —C-
O, -C=0- guruhlariga mos yutilish chiziglari ligandga nisbatan kuchli chastotali
soha tomon ~20-40 sm™ ga, shuningdek, past chastotali soxada ~30-40 smga
siljigani kuzatiladi.Kompleks birikmaning spektrlarida gisga to‘lgin uzunliklari
sohasida N-M valent tebranishlariga mos 467 sm™ yutulish chiziglari kuzatiladi.
Benzol halgasi -CH guruhiga tegishli tebranishlar o‘zgarishsiz golib, 2980-3100
sm* sohada joylashadi. Kompleks birikma tarkibidagi karboksil guruh(vC-0) gisga
to‘lgin uzunliklari tomon siljib 1205-1085 sm™ sohada kuzatiladi, bu uning
koordinatsiyada gatnashganligini ko‘rsatadi [4]. Bu holat ligand molekulasida olib
borilgan kvant-kimyoviy hisoblash natijalari ham tasdiglaydi.
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Ushbu ishda [Cu(L1)2(m-pir),]-:2H,O (Li-ibuprofen, m-pir metilpiridin)
kompleks birikmasi sintezi va uning kristall tuzilishi muhokama gilingan. Asosiy
ligand sifatida olingan modda ibuprofen ((RS)-2-(4-izobutilfenil)-propion Kislota)
va yordamchi ligand 4-metilpiridin, hamda kompleks birikma tuzilishi infraqgizil
(1Q) spektroskopiya, skanerlovchi elektron mikroskop-energiya dispersion tahlil
(SEM-EDT), barqgarorligi TG-DSK usulida, shuningdek kompleks birikma
monokristaliga tegishli parametrlar esa rentgen tuzilish tahlili (RTT) metodlari
yordamida o‘rganildi.

Sintez gilingan ligand va komplekslardagi elementlarning migdorlari (uglerod,
azot, kislorod, mis) SEM-EDX metodi yordamida analiz qgilindi[1,2,3]. Ligand va
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uning asosida olingan komplekslarning mikrostrukturalari va EDX diagrammalari
1-rasmda keltirildi. SEM natijasini olishda, elektronlar namunadagi atomlar bilan
o‘zaro ta’sir giladi va namunaning sirt topografiyasi va tarkibi hagida ma’lumotni
o‘z ichiga olgan turli signallarni yaratadi.

IMG1(1st)

1 100pm

] 100um ] 100um

1-rasm. [Cu(L1)2(m-piridin).]-2H20 ning mikrostrukturasi, xaritalash va
element tahlil natijalari

Element | Line Mass% Atom%
C K 48.844+0.03 55.05+0.03
N K 14.93+0.06 14.43+0.06
O K 35.96+0.07 30.43+0.06
Cu K 0.18+0.00 0.07+0.00
H K 0.09+0.00 0.02+0.00
Total 100.00 100.00
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Elektron nur rastrli skanerlash rejimida skanerlanadi va tasvirni yaratish uchun
nurning holati aniglangan signalning intensivligi bilan birlashtiriladi. Analizdan
olingan ma’lumotlarda kompleks tarkibidagi Cu, C, N va O elementlarining
massaga nisbatan foiz konsentratsiyalari tegishli ravishda Cu-9,2%, C- 65,52%, O-
16,1% va N-4,03% miqgdorlarda bo‘ladi, bu esa CuCssN,O;Hs4 tarkibli brutto
formulaga to‘g‘ri keladi. Keltirilgan formulaga asoslanib kompleks tarkibni
[Cu(L1)2(m-piridin),;]-2H,O formulasi bilan ifodalash mumkin[4]. Bu kompleks
birikma formulasining to‘g‘ri ekanligini RTT analizidan olingan ma’lumotlar ham
tasdiglaydi. Kristalning elementar yacheykasi parametrlari quyidagicha: fazoviy
guruhi P-1, a=10.27 A, b=11.82 A, ¢=17.23 A, 0=104,38°, f=95,617°, y=109,56°,
V=1872.2 A3, Z=2. Mis(Il)ionining ibuprofen va 4-metilpiridinli aralash ligandli
kompleks birikma hosil bo‘lishida markaziy atom mis asosiy ligand ibuprofen
bilan karbonil guruhidagi kislorod atomlari va bog‘lovchi yordamchi ligand 4-
metilpiridinning molekulasi tarkibidagi azot atomi bilan o‘zaro bog‘lanish hosil

gilgan.
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5-FENILAMINO-1,3,4-TIADIZOLIN-2-TIONNING Co?" BILAN

KOMPLEKS BIRIKMASI SINTEZI VA 1Q-SPEKTRI TAHLILI

O.N.Ataniyazov, N.N.Rozzogberdiyev, X.Q.Polvonov, L.K.Sabirova
Urganch davlat universiteti, oti_kimyo 89@inbox.ru

Besh a’zoli getero halgali birikmalar gatoriga mansub bo‘lgan tiadiazollar va
ularning hosilalari bir gator d metallar bilan sinergizm xususiyatini namoyon qilishi
natijasida hosil giladigan kompleks birikmalarining turli xil biologik faolliklarga
ega ekanligi aniglangan. Masalan, tiadiazollar va ularning turli hosilalari asosida
sintez gilingan kompleks birikmalari tibbiyotda, gishloq xo‘jaligi va boshga bir
gator sohalarda keng qo‘llanilib kelinmoqgda. Bir gator olimlar tomonidan ayrim d-
metallarning tiadiazollar va ular hosilalari bilan hosil giladigan kompleks
birikmalarni o‘rganish davomida fotokatalizator, antibakterial, zamburug‘ga qgarshi,
silga qgarshi, saratonga qarshi tibbiyotda keng qo‘llanilib kelinayotganligini
shuningdek, sintez qilingan birikmalar orasidan qishlog xo‘jaligi ekinlari
kasalliklari va zararkunadalariga garshi ishlatiladigan fungidsid xossalarini
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nomoyon qiladigan kompleks birikmalar topilgan. Bugungi kunda ushbu
yo‘nalishdagi ilmiy tadqiqot ishlari gator olimlar tomonidan samarali olib
borilmoqgda [1-4]. Shunga ko‘ra tiadiazollar va ular hosilalarining turli d-metallar
bilan yangi kompleks birikmalarni sintez gilish va ularning tuzilishi, xossalarini
o‘rganish muhim ahamiyat kasb etadi.

Biz ham ushbu yo‘nalishdagi tadgiqotlarimizni davom ettirib [5], besh a’zoli
geterohalgali birikmalar sinfiga kiruvchi, molekulasi tarkibida 1,3,4-tiadiazol
atomlar guruhi tutgan, 5-fenilamino-1,3,4-tiadizolin-2-tionning kobalt (I1) atsetat
tuzi bilan kompleks birikmasi sintezini amalga oshirdik. Unga ko‘ra 0,002 mol
ligand (5-fenilamino-1,3,4-tiadizolin-2-tionning) 0,002 mol KOH ning 10 ml suvli
eritmasida eritildi va reaksion aralashmani doimiy aralashtirilib turgan holda unga
0,001 mol 5 ml distillangan suda eritilgan Co(CH3COO); tuzi eritmasi qo‘shilib,
reaksiya 80°C da 5 soat davomida olib borildi. Bunda reaksion aralashma dastlab
pushti, keyin to‘q pushti rangga o‘tdi va suspenziya hosil bo‘ldi. Hosil bo‘lgan
suspenziya filtrlab olinib, dastlab sirka kislota bilan 2 marta, so‘ngra distillangan
suv bilan 3 marta yuvildi. Reaksiya sxemasi quyidagicha:

4 3
w———NH ﬂ———N
i +
5 ji\ i K
1
w___N 2H,0
KT +2H;
: iy R
@NH g Ng Tt CO(CHCO0R 5 ook

H\O/H
s s
e )
i N——N
/O\

H H

Ushbu kompleks birikmaning kristall tuzilishida markaziy atom bilan 2 ta
ligant molekulasi bidentat, 2 ta erkin suv molekulasi esa monodentat holatida
bog‘langanligini ko‘rishimiz mumkin. Markaziy atom bilan qo‘shni atomlar
o‘rtasida 2 ta N3-Co va 2 ta S-Co bog‘lanishlar mavjud. Geterohalganing N* atomi
bilan Co?* ioni o‘rtasida donor akseptor bog‘lanish va tioamid guruhining S* va
Co?* ionlari o‘rtasida esa ion bog‘lanishlar hosil bo‘ladi (1-rasm).

1-rasm.  [Co(CsHsN3S2)2]-2H20
tarkibli kompleks birikmaning
tuzilishi
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Sintez gilingan kompleks birikmaning tuzilishini tashdiglash uchun dastlabki
ligand va olingan kompleks birikmaning 1Q-spektrlaridagi (2,3-rasmlar)
o‘zgarishlar o‘zaro solishtirilib, tahlil gilindi [6].

" 2-rasm. 5-
Fenilamino-1,3,4-
tiadizolin-2-tionning
1Q-spektri

3-rasm.
[Co(CsHsN3S2)2]-2H>
O tarkibli kompleks
birikmaning 1Q-
spektri

5-Fenilamino-1,3,4-tiadiazolin-2-tionning  1Q-spektridan (2-rasm) ko‘rinib
turibdiki, tautomer tioamid guruhining -S-H (tiol) guruhiga xos simmetrik valent
tebranishlari 2588 cm™ sohada, deformatsion tebranishlari esa 871 cm sohada, N*-
H bog‘ining valent tebranishi chastotalari esa 1570,1 cm™ sohada, 2794,6-2981 cm'?
sohasida aromatik halga C-H bog‘larining valent tebranishlari tufayli yuzaga kelgan
cho‘qqilar mavjudligini ko‘rishimiz mumkin. Aromatik halganing halga tekisligi
bo‘yicha valent tebranishi esa1538,3-1600 cm™ sohalar oralig‘ida mos signallarni
beradi.

Sintez qgilingan [Co(CsHeN3S2)2]-2H,0 kompleks birikmasining 1Q-spektrini
(3-rasm) tahlil gilish orgali shuni ko‘rishimiz mumkinki, spektrning 3552 cm
sohasidagi chiziglar markaziy atom bilan bog‘lan suv molekulasining -OH
guruhiga, 3248 cm sohadagi chiziglar esa molekuladagi egzotsiklik azot atomining
N-H guruhiga xos valent tebranishini xosdir. Spektrning 1458 cm™ va 1498 cm™
sohalarida NH- guruhining deformatsion tebranishi kuzatilsa, molekuladagi
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aromatik halganing halga tekisligi bo‘yicha tebranishi esa 1598 cm™ yutilish sohada
kuzatiladi.

1-jadval
Olingan [Co(CgHsN3S2)2]-2H20 kompleks birikmaning 1Q-spektri tahlili
Modda v(OH) vAr (NH) | v(N*-H) | v(S-H) | Ar (C-H)
CsH7N3S2 - 3214 1570 2588 1600
[Co(CsHsN3S2)2]-2H,0 | 3552 3248 1554 - 1598

Shunday qilib, dastlabki 5-fenilamino-1,3,4-tiadiazolin-2-tion tarkibidagi —N3-
H bog‘ining valent tebranishi chastotalari 1570,1 cm™ sohadan kompleks birikmada
1554 cm sohaga ko‘chgaligini, shuningdek, tiol -S-H guruhining assimmetrik va
simmetrik valent tebranishlari 2588 cm™ sohada kuzatilgan bo‘lsa, ushbu tebranish
chostatalari sintez qgilingan [Co(CgHsN3S2).]-2H,O kompleks birikmaning 1Q-
spektrida kuzatilmaganligi reaksiya natijasida 5-fenilamino-1,3,4-tiadiazolin-2-
tionning kobalt (Il) atsetat tuzi bilan o‘zaro ta’sirlashishidan tegishli
[Co(CgHsN3S,)2]-2H,O kompleks birikma hosil bo‘lganligini tasdiglaydi. Hozirda
5-almashganamino-1,3,4-tiadiazolin-2-tion va ular hosilalarining ayrim d-metallar
bilan yangi kompleks birikmalarini sintez qilish va ularning tuzilishlari hamda
namoyon qilishi mumkin bo‘lgan biologik faolliklarini o‘rganish bo‘yicha
izlanishlarimizni davom ettirmoqdamiz.
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Ni (1) IONINING PARASETAMOL VA METIONIN BILAN KOMPLEKS
BIRIKMASI SINTEZI VA TADQIQOTI

IM.M. Xalillayev., 2X.M. Azizjanov., 3Sh.B. Hasanov., *O.1. Xudoyberganov
1Xorazm Ma’mun akademyasi 3-bosgich tayanch doktoranti ., 2k.f.n., Urganch
Davlat universiteti “Kimyo” kafedrasi dotsenti_k.f.n., ¥Xorazm Ma’mun
akademyasi ilmiy ishlar bo‘yicha rais o‘rinbosari.Phd., “Xorazm Ma’mun
akademyasi katta ilmiy hodimi .murod.xalillayev@mail.ru,

Bugungi kunda dunyoda sotuvda mavjud bo‘lgan Dbiologik faol
birikmalarning biometallar bilan metallokomplekslarini sintez qgilish usullarini
ishlab chiqish va ularning fizik - kimyoviy xossalarini aniglashga bo‘lgan giziqgish
ortib bormoqda. Ushbu birikmalar farmatsevtikada antibiotiklar va yallig‘lanishga
garshi vositalar, tibbiyotda biologik faol moddalar hamda mikroorganizm
hujayralari uchun bakteriyalarni o‘sishini ingibirlovchi antibakterial faol
moddalar sifatida foydalanish muhim ahamiyat kasb etadi[1]. Ushbu magsadda
hozirgi davrda ishlatilayotgan aralash ligandli ya’ni uchlik sistemadan
(biometall+biofaol ligand+aminokislota) tashkil topgan kompleks birikmalari
ko‘plab biologik sistemalarda ketayotgan jarayonlar uchun asos bo‘lib xizmat
gilishi tufayli, ularga bo‘lgan gqizigishni ya’nada kuchaytirmoqda Ularning
hosilalari azot va kislorod saglagan birikmalar sinfiga mansub bo‘lib, ular
tibbiyotda turli dorivor vositalar sifatida keng qo‘llaniladi. Bizlar ishimiz
doirasida hozirgi davrda keng go‘llanilayotgan dorivor moddalardan hisoblangan
parasetamolning biometallardan bo‘lgan nikel metali bilan komplekls birikmasini
sintez qgilishga harakat qildik. Sintez jarayoni quyidagicha olib borildi. Dastlab,
parasetamolning etil spirtdagi eritmalari tayyorlab olindi va uning reaksiyaga
kirishish gobilyatini oshirish magsadida uni o‘yuvchi ishqor bilan neytrallab
olindi.

Keyin olingan kaliyli tuzni eritmasi ustiga, NiCl,-4H,O kristallogidrat tuzi
eritmasi o‘zaro 2:1 nisbatda olingan holda o‘zaro qo‘shilib aralashtiriladi.
Laboratoriya sharoitida reaksiyani amalga oshirishda NiCl,-4H,0 ning 1,0 mmol
tuzining 10 ml distillangan suvda erigan eritmasini, 20 ml etil spirtdagi 2,0 mmol
paratsetamolning kaliyli tuzi eritmasi ustiga qo‘shiladi.

OH

OoH OH
2
+ NiCly - 4 HLO — = + 2KCI + 4H,O

K I\IIBNI(I\II
=o g=° °=¢
Ha CHs CH3

1-sxema. [Ni(para).] olish jarayoni

0-0-2
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Keyin MS-H280-Pro markali magnitli aralashtirgichda 20 minut davomida 25-
30°C harorat oralig‘ida yaxshilab aralashtirildi. Keyingi bosgichda yuqorida
tayyorlangan aralashma ustiga neytral tabiatga ega bo‘lgan aminokislota metionin
eritmasidan oz miqdorda go‘shib, gaytadan magnitli aralashtirgichda 30 minut
davomida, 40°C haroratida yaxshilab aralashtirildi. Ushbu aralashma sekin
bug‘lanishi uchun goldiriladi. Natijada, parasetamolning yangi nikellik kompleks
birikmasi olindi va monokristallari o°stirildi [2]. Olingan monokristall etanol va suv
aralashmasida yuvib, tozalab olindi. Keyin unga xos parametrlar rentgen
difraktometrda cif fayl shaklida olinib, mercuriy va platon dasturlari yordamida
tegishli parametrlari aniglandi.

oH CH2—S—CHs
OoH cH,
<‘:H/Cf<o
o
2 NH2 7 + 2KCI + 4 H0

+ NiCly" 4 HZO+2CH3—S—(CH2)2—C‘:H—COOH . r‘\l\/v T r‘\|
NH> c=0 \ o=c
\ ]

| CHgs NH, |

2-sxema. [Ni(para)z(Meti)] tarkibli kompleks birikmani olish jarayoni

Ushbu olingan monokristalning tasviri quyidagicha bo‘lgan.

& Cx3°
A ~“7'£~.~~
- "Iy T
gy ™

1-rasm. Ni(ll) ionining, parasetamol va metionin bilan kompleks birikmasi
molekulasining tuzilishi

Kristalning elementar yacheykasi parametrlari quyidagicha: fazoviy guruhi
P1, a=14.21A, b=14.22A, c=14.22A, a=90° B=90°, y=90°, V=2869,4A3, Z=1.
[Zn(para)(met),] kompleksi monoyadroli bo‘lib Ni?* ionining parasetamol va
metionin molekulalari bilan hosil gilingan, neytral tabiatga ega. Birikma
tarkibidagi metionin molekulasi karboksil guruhidagi kislorod atomi orqali,
parasetamol esa azot va karbonil guruhidagi kislorod atomi bilan markaziy atom
nikel atomiga bog‘langan. Kompleks birikmadagi markaziy atom nikel triklinik
tipidagi molekulani hosil gilib koordinatsiyalangan va Kkristalning o‘lchami
0.24x0.16%0.12 ga teng [3]. Markaziy atom ruxning koordinatsion soni 6 ga teng
bo‘lib, sp3d? xolatda gibridlangan.
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ATROF-MUHUT OBYEKTLARIDAN Mn(11) IONINI ANIQLASHDA
ZAMONAVIY TADQIQOT USULLARI
IN.K. Madusmanova, !Z.Z. Yaxshiyeva, 2Z.A. Smanova
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20 zbekiston Milliy universiteti

Mn(ll) ionlarini tez va samarali aniglash tibbiyot, farmakologiya, biologiya,
kimyo va texnologiya sohasida muhim vazifa hisoblanadi. Uni aniglashning mavjud
usullari gimmat, samarasiz va vaqt talab etadi. Ushbu tadgiqot Marganes ionlarini
aniglash uchun yangi, yugori samarali va selektiv analitik reagentni tagdim etadi.
PPD matritsasida (polietilen poliamid-poliakrilonitril) immobilizatsiyalangan
organik reagentning (kupferon) analitik xossalari sorbsiya-spektrofometrik usul
bo‘yicha Mn (1) ionlarini aniglashda 1Q spektrometriya usullari bilan o‘rganildi.

Zamonaviy dunyoda ishlab chiqgarish darajasi jadal sur’atlar bilan o‘sib
bormogda, bu esa og‘ir zaharli moddalar konsentratsiyasining atrof-mubhit
obyektlarida oshishiga olib kelmogda. Shu munosabat bilan ekologik
Ifloslantiruvchi moddalarni aniglashning ishlab chigilgan usullarning metrologik va
analitik tavsiflariga talablar ortib bormoqda.

Selektiv, sezgir va ekspress usullarni, shu jumladan sorbsion spektroskopik
usullarni ishlab chiqish, yaratish va rivojlantirish bo‘yicha ko‘pgina ishlar
gilinmogda. Respublikamizda kimyo sanoatini rivojlantirishda atrof-muhit
obyektlari tarkibidagi og‘ir toksik metallarni aniglashning sorbsiong‘spektroskopik
usullarini yaratishga alohida e’tibor garatilmogda. Olib borilayotgan dasturiy chora-
tadbirlar asosida mazkur yo‘nalishda ma’lum yutuglarga erishilgan, aynigsa, ogava
suvlar, chigindi va ozig-ovgat mahsulotlari tarkibini sifat va migdoriy nazorat qilish
bo‘yicha keng gamrovli ishlar olib borilmogda. Jumladan, organik reagentlarni
immobillash yordamida atrof-muhitning turli obyektlarida metall ionlarini aniglash
uchun yangi sorbsion-spektroskopik uslullar ishlab chigilmoqgda.

Marganets — bu organizmda oz migdorda mavjud bo‘lgan elementdir. U asosan
suyaklar, jigar, buyraklar va oshgozon osti bezida mavjud. Marganets organizmga
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biriktiruvchi to‘qima, suyaklar, qon ivish omillari va jinsiy gormonlar hosil
bo‘lishiga yordam beradi. Shuningdek, u yog 'va uglevod almashinuvida,
kaltsiyning so‘rilishida va qon shakarini tartibga solishda rol o‘ynaydi. Marganets
miya va asab faoliyatini normal ishlashi uchun ham zarurdir.

Birog, ratsionda juda ko‘p marganets bo'lishi tana to‘gimalarida
marganetsning ko‘payishiga olib kelishi mumkin. Marganetsning anormal
konsentratsiyasi miyadagi, aynigsa bazal ganglionlarda, Parkinson kasalligiga
o‘xshash nevrologik kasalliklar bilan bog‘lig. Hayotning dastlabki davrida
marganetsning yuqori yoki past darajasi nerv sistemasini rivojlanishga ta'sir gilishi
mumkin. maktab o‘quvchilarida marganetsning ko‘tarilgan darajasi yomon kognitiv
faoliyati bilan ham bog‘lig. Organizmda Marganes mikro elementining miqgdori
kamayib ketishi Osteporoz, Artrit, Tushkunlik, gandli diabet, epilepsiya kasalligini
keltirib chigarishi mumkinligi hagida aniq ma'lumotlat yo g bo'Isa ham ammo shu
kasalliklarga uchragan bemorlarda marganesni migdori kam ekanligi tekshiruvlar
isbotladi [1].

Marganes (Mn?*) kontsentratsiyasini nazorat gilish elektrolitik marganets
sanoatida mahsulot sifati uchun muhim ahamiyatga ega. An'anaviy Mn?* aniglash
usullari murakkab va reaktivlarni talab qilishi bu esa ishni sekinlashtiradi va
moddani ifloslantiradi. Elektrolitlardagi Mn?* migdorini aniglashning yangi tez va
ekologik toza usulini ishlab chigish katta ahamiyatga ega. Mn?* kontsentratsiyasini
zararli  reagentlardan foydalanmasdan UV-Vis absorbsiyasini  xarakterli
cho‘qgilardan to‘g‘ridan-to‘g‘ri, tezkor o‘lchash yo‘li bilan aniglash mumkin, bu
elektrolitik marganets sanoatida tezkor aniglash usuli sifatida bunday o‘lchovni
go‘llashni osonlashtiradi. Ushbu tadgigotda ishlab chigilgan usul elektrolitik
marganets sanoatida kontsentratsiyani tahlil gilishda ifloslantiruvchi moddalar
emissiyasini  kamaytirish bilan birga aniglash tezligini oshirish magsadiga
erishishga yordam beradi. Ushbu tadgigotda ishlab chigilgan usul elektrolitik
marganets sanoatida kontsentratsiyani tahlil qilishda ifloslantiruvchi moddalar
emissiyasini  kamaytirish bilan birga aniqlash tezligini oshirish magsadiga
erishishga yordam beradi[2].

Ishning magsadi tolali tashuvchida immobilizatsiya qilingan kupferon
kationiga asoslangan organik reagent yordamida Mn (I1) ionlarini aniglashning anig
va sezgir usulini ishlab chigishdan iborat.

Marganes komplekslanishning immobilizatsiyalangan reagent bilan reaktsiyasi
uchun magbul shart-sharoitlar tanlandi, marganesni spektrofotometrik aniglash
imkoniyati  ko‘rsatildi, olingan ma’lumotlar turli  omillarga (reagent
konsentratsiyasi, immobilizatsiya vaqti, pH va h.k.) bog‘ligligi aniglandi. [3-4].

Marganesni PPD tolasiga immobillangan kupferon reagent bilan hosil gilgan
kompleksi Raman spektroskopiya usuli bilan o rganildi.
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Kupferon+ PPD

Kupferon+PPD+Mn

Tadgigot natijalari shuni ko‘rsatdiki, marganes ionlarini aniglash uchun ishlab
chigilgan sorbsiya-spektrofometrik usullar analitik, metrologik va boshga
xususiyatlarda, intensivlik, soddalik, selektiv ta'sir va yuqgori sezuvchanlik bo‘yicha
fotometrik usullardan ustun turadi.

Tajribalar shuni ko‘rsatadiki, reagentning tabiati va konsentratsiyasi
aniglanishi kerak bo‘lgan metall ionlarining metrologik va analitik xususiyatlariga
ta'sir giladi. Analitik signalga asosan reagent, vaqt, muhitning tabiati ta'sir
ko‘rsatadi va ularning razryadlanishi natijasida sorbsiya-spektroskopik usulning
sezuvchanligi va selektiv ta'sirini oshirishiradi. Immobillangan reagentlarning
tarkibi va tuzilishini kvant-kimyoviy hisoblash orgali kompleksni taxminiy tuzilishi
1Q spektroskopik usullari yordamida isbotlandi.
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POLIMER MATERIALLAR SIRTIDA ZnO NANOZARRACHALARI
SINTEZINING RAMAN TAHLILI
I.1.Abdujalilov, D.A.Eshtursunov, S.G.Egambergenova, D.J.Bekchanov
O ‘Zbekiston Milliy Universiteti Kimyo fakulteti
ilhom4995898@gmail.com

Olimlar tomonidan oxirgi yillarda 1 nm dan 100 nm gacha bo‘lgan
nanozarrachalarni sintez gilish va ularning xossalarini o‘rganishga katta qizigish
bildirilmoqgda. Nanozarrachalar xossalari jihatidan odatiy materiallardan farg qilib,
ular kuchli mexanik, optik, elektr, kimyoviy va boshga o‘ziga xos xususiyatlarni
namoyon qiladi.  Polimerlar  bilan integrallashtirilgan  metal  oksidi
nanozarrachalarini optik qurilmalar, tozalash sistemalari, biotibbiyot, fotokataliz,
quyosh batareyalari, gaz sensorlarida va boshga sohalarda qo‘llashga imkon beradi.
Metal oksidi nanozarrachalarini polimer sirtida sintez qilish bilan polimerning
termik, mexanik va optik xususiyatlari yaxshilanadi va o‘z navbatida polimer metal
oksidi uchun matrissa vazifasini bajaradi. Metal oksidi nanozarrachalarini sintez
gilishning bir necha usullari mavjud. Ular orasida zol-gel usuli zarracha o‘Ichamini
boshgarishga qulay va arzon usul hisoblanadi.

Tadgigotlarimizda biz mahalliy homashyo PVX asosida modifikatsiyalab
olingan donador PPE-1 anioniti sirtida ZnO nanozarrachalarini zol-gel usulida
siztezini amalga oshirdik . Olingan materiallimizni tuzilishini tahlil gilish uchun I1Q
va Raman spektroskopik usullari qgo‘llanildi. 1Q spektroskopiyasi Me-O
bog‘lanishga tegishli bo‘lgan tebranish sohasining intensivligini yetarli darajada
ko‘rsata olmaganligi sababli, biz Raman spektroskopik tahlilini tagdim etildi.
Quyidagi 1-rasmda PPE-1 anioniti (a) PPE-1 anionida gaytarilgan Zn (b) va ZnO
nanozarrachasi tutgan PPE-1 (c) funksional materialning Raman spektri keltirilgan
bo‘lib PPE-1 anionitida kuzatilmaydigan yugori chastotali to‘lgin uzunliklari 1940
sm™!, 1540 sm™, 1160 sm!, 480 sm™ tebranish sohalari kuzatilgan.

83


mailto:ilhom4995898@gmail.com

Intensity (a.u.)

3000 2500 2000 1500 1000 500

Raman shift (cm™)

1-rasm. a)PPE-1, b)PPE-1/Zn, ¢)PPE-1/ZnO

ZnO funksional material sirtida modifikatsiyalangandan so‘ng PPE-1 anioniti
spektrlarida 480 sm™ tebranish sohasi Zn-O bog‘lariga tegishli bo‘lib, rux va
polimer matritsasi o‘rtasida o‘zaro ta’sirlashish natijasida 1940 sm !(C=C), 1540
sm'(C-N), 1160 sm! (C-H) sohalaridagi tebranishlar anionit tarkibida juda kuchli
intensivlikni namoyon gilgan. Bu esa PPE-1 anioniti sirtida ZnO nanozarrachasi
PPE-1 anioniti bilan o‘zaro donor-akseptor va Vander valls ta’sirlar orgali
bog‘lanish hosil bo‘lganligini hamda bu anionitning matritsasidagi funksional
guruhlarni tebranish sohalariga ta’sir gilishini ko‘rsatadi.

Zn (11) IONINING 1,2-DIAMINOBENZOL VA P-NITROBENZOY
KISLOTA BILAN HOSIL QILGAN ARALASH LIGANDLI KOMPLEKS
BIRIKMASI SINTEZI

IA.A.Ahatov, 2X.X. Turayev, 3J.M.Ashurov, *X.R.Tillayev
Termiz davlat universiteti tayanch doktoranti
2Termiz davlat universiteti, k.f.d., prof.
30‘zRFA 0.S. Sodigov nomidagi Bioorganik kimyo instituti, k.f.d., prof.
“Termiz davlat universiteti k.f.f.d., dots

Dunyoda ekalogik vaziyatning o‘zgarishi tufayli tirik organizmlar: o‘simliklar,
hayvonlar, shu jumladan inson organizmida turli xil organizmga yot bo‘lgan
kasalliklar ko‘paymoqda. Bu esa ayanchli va og‘ir ogibatlarga olib kelmoqgda.
Dunyoning vyirik labaratoriyalarida olimlar tomonidan ushbu muommoga garshi
tadgiqotlar olib borilmoqda [1,2]. 1,2-diaminobenzolning Zn(Il) kompleksi bilan
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hosil gilgan komplekslari biofaolligi yuqori ekanligi isbotlangan. Xususan
[Zn(opda)2(NOs),] kompleksida kuchli vodorod bog‘lanish va donor-akseptor
bog‘lanishlar tufayli bargarorligi va biofaolligi ancha yuqori ekanligi aniglangan.
Kompleks birikmada markaziy atomning koordinatsion soni 6 ga teng va fazoda
oktaedr holatda joylashadi. Kristall tuzilishi monoklinik va fazoviy guruhi P21/n

3].

1-rasm. [Zn(opda)2(NOs3).] kompleks birikmasining molekulyar tuzilishi.

1,2-diaminobenzolning ayrim mis kationi bilan hosil gilgan komplekslarida
oktaedrik shaklning buzilishi ya’ni Yan-Teller effekti kuzatiladi. Masalan
[Cu(SO4)(CsHsN2)2]H.O kompleks birikmasida aksial bog‘lar uzunligi ekvatorial
bog‘lar uzunligidan farg giladi. Ushbu kompleks sintezida mis tuzi va ligand 1:2
mol nisbatda olinib, 16 soat xona haroratida magnitli aralashtirgichda aralashtiriladi.
So‘ngra sekin bug‘latish usuli orgali monokristallar olingan [4].

[Zn(CsHsN2)2(C7Hs04N)2] kompleks birikmasi sintezi. Ushbu kompleks
birikmaning sintez jarayonida boshlang‘ich moddalar: rux sulfat kristallogidrati
(ZnSO4-7H20) 0.287g (Immol), OPD 0.216g (2 mmol) va p-nitrobenzoy kislota
0.334g (2mmol) migdorda 1:2:2 mol nisbatda olindi. Tuzning suvli va ligandlarning
etanoldagi (96% li) eritmasi tayyorlandi. Hosil gilingan eritmalar aralashtirildi va 5
ta flakonlarga teng miqdorda bo‘lindi hamda 55-60°C haroratgacha 20 minut
gizdirildi. So‘ngra esa hosil gilingan reaksion aralashma xona haroratigacha
sovitildi va 10-12 kun doimiy haroratli termostatda qoldirildi (28+1°C). Jarayon
oxirida esa flakonlar tagida och-sariq rangli monokristallar hosil bo‘lganligi
kuzatildi. Olingan monokristallarning tarkibi, molekulyar va kristall tuzilishlari
RTT usuli yordamida o‘rganildi.
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2-rasm. [Zn(CsHsN2)2(C7Hs04N).] kompleks birikmasi sintezi

3-rasm. [Zn(CsHsN2)2(C7Hs04N)2] kompleks birikmaning molekulyar tuzilishi.

Kompleks birikmada 2 ta 1,2-diaminobenzol molekulalari xelat holatda
markaziy atom bilan birikkan va bunda azot atomlari donor-akseptor bog® hosil
giladi. Shuningdek 2 molekula p-nitrobenzoy kislota molekulalari monodentat
holatida, ion bog‘lar yordamida markaziy atomga birikkan. Markaziy atomning
oksidlanish darajasi +2 va koordinatsion soni 6 ga teng. Markaziy atomga birikkan
2 ta Zn—O bog‘lari deyarli bir xil uzunlikda 2.12 A va 4 ta Zn—O bog‘larining
uzunliklari esa 2.15-2.21 A ga teng.

Foydalanilgan adabiyotlar:
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2.Huang M. R., Li X. G., Yang Y. Oxidative polymerization of o-phenylenediamine and
pyrimidylamine //Polymer Degradation and stability. — 2000. — T. 71. — Ne. 1. — C. 31-38.

3. 23.Supriya S. Simple inorganic complexes but intricate hydrogen bonding networks:
Synthesis and crystal structures of [MIl(opda)2(NOs)2](M=2Zn and Cd; opda=
orthophenylenediamine) //Journal of chemical sciences. — 2009. — T. 121. — C. 137-143.

4. Keene T.D., Hursthouse M. B., Price D. J. trans-Bis (2-aminoanilinium-kN2) bis
(oxalato-x20, O') copper (Il) //Acta Crystallographica Section E: Structure Reports Online. —
2003. — T.59. — Ne. 12. — C. m1131-m1133.
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Zn (1) IONINING 1,2-DIAMINOBENZOL VA P-NITROBENZOY
KISLOTA BILAN HOSIL QILGAN ARALASH LIGANDLI KOMPLEKS
BIRIKMASI HIRSHFELD SIRT YUZA TAHLILI

IA.A.Ahatov, 2X.X.Turayev, *J.M.Ashurov, *X.R.Tillayev
Termiz davlat universiteti tayanch doktoranti
2Termiz davlat universiteti, k.f.d., prof.
30‘zRFA 0.S. Sodigov nomidagi Bioorganik kimyo instituti, k.f.d., prof.
4Termiz davlat universiteti k.f.f.d., dots

1.2-diaminobenzol molekulalarining metall atomlari bilan o‘zaro ta’sirlashish
mexanizmlari  ham o‘rganilgan [1]. Dimer holatdagi 1.2-diaminobenzol
molekulalarining melekulalararo ta’sirlashish energiyalari zichlik funksional
nazariyasi (DFT) hisob-kitoblari yordamida aniglangan [2]. Ushbu molekulalarni
geometrik tuzilmalarini aniglash va ta’sir energiyalarini hisoblash bilan bir gatorda
molekulyar elektrostatik potensiallari ham amalga oshirilgan. Shuningdek 1.2-
diaminobenzol faol oksidlanish-gaytarilish reaksiyalariga kirishadi. U oson praton
biriktirib organik tuz hosil qgilishi yoki depratonlanib iminoguruhli birikmalarga
aylanishi mumkin. Aminoguruhlarning yonma-yon joylashganligi ham kompleks
birikma tarkibidagi markaziy atom bilan mustahkam bog* hosil gilish imkoniyatini
oshiradi [3,4].

[Zn(CsHsN2)2(C7Hs504N)2] Hirshfeld sirt yuza tahlili. Hirshfeld yuza
tahlillari kompleks birikma tarkibidagi atomlar elektron bulutlarining o‘zaro
ta’sirini aks ettiradi. Bu ta’sirlar kovalent yoki ion bog‘lanishga nisbatan juda kichik
energiyaga ega bo‘ladi va molekulaning mexanik mustahkamligini ham belgilab
beradi. [Zn(CsHsN2)2(C7HsO4N),] kompleksi tarkibida asosiy ta’sirlashuvlarni
H...H (33.8%), H...C/C...H (21.1%) va O...H/H...O (38.4%) ni tashkil giladi.
Hirshfeld yuza sirtidagi qizil dog‘lar eng yaqin va ko‘k dog‘lar esa eng uzoq
elektron bulutlarining ta’sirlashuvini aks ettiradi. [Ni(OPD),(3-NFA);]-H,O
kompleks birikmasining Hirshfeld sirt yuza tahlili fagat kompleksning ichki sferasi
uchun amalga oshirildi. Tashqi sferadagi suv molekulasi esa kuchli vodorod bog‘lar
misolida tushuntirildi. Molekulaning Hirshfeld yuzasi S= 514,28A2 va hajmi V=
633,08A3 ga teng. Molekulaning kristall taxlanishida N—H...O, C-H...O va
O—H...O tipidagi molekulalararo vodorod bog‘lanishlar mavjud.
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1-rasm. [Zn(CsHsN2)2(C7H504N)-] 2-rasm.Zn(CeHsN2)2(C7H504N)2]
kompleks birikmaning molekulyar kompleks birikmaning dnorm
sxemasi bo‘yicha Hirshfeld sirt yuzasi
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3-rasm. [Zn(CsHsN2)2(C7Hs04N)2] kompleks birikmaning barmoq izi 2D

ko‘rinishi

Hirshfeld yuza tahlillari kimyoviy bog‘lanishning geometrik mezoni
hisoblanadi. Molekula tarkibidagi elektron bulutlarning zaryad tagsimoti va
ularning energetik yacheykalardagi taxlanishga qo‘shgan hissasi ham Hirshfelt sirt
yuza tahlillari yordamida topiladi. Hirshfeld yuzasidagi zaryad zichligida
atomlarning ulushi yugori hisoblanadi. Crystal Explorerl7.5 dasturida elektron
zichlilarning energetik fargi ranglar xaritasi yordamida ajratiladi. Ushbu molekulada
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zichlik funksiyasining minimal va maksimal giymatlari gizil va ko‘k ranglar
oralig‘ida bo‘ladi. Sirt yuzasiga eng yaqin ichki zichliklar ta’siri “di” va sirtga eng
yaqgin tashqi zichlilar ta’sirini esa “de” ikki o‘lchamli funksiyalar yordamida
topiladi.
Foydalanilgan adabiyotlar:
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3. Choudhary V. K. et al. DFT calculations on molecular structures, HOMO-LUMO study,
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40. — Ne. 27. — C. 2354-2363.
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Mn(11), Co(l1), Cu(ll), Zn TY3JAPUHUHT 2-METHJI-5-HUTPO-
BEH3UMHUIA30] BIWJIAH KOMIUIEKC BUPUKMAJIAPUHUHT
UK-CHEKTPOCKOITMK TAJAKUKOTH

! 1I.C.PaxmonoBa, > 3.4.Kaguposa, *M.U.O1umoBa

"Mupso Viyebex nomudazu Y3bexucmon Munnuii ynusepcumemu,
d.rakhmonova8l@mail.ru
2Vs6exucmon-Anonus éwnap unnosayusa mapxazu JIM

3V3P @A Ycumnuk moooanap Kumécu uncmumymu

bensumunazon acocumaru Qusnosoruk (aona OUpHUKMaIap MOJIEKyIacuia
anekTpodun Ba 3eKTpoPoO peakimoH MapKasziap TyTTaH OupukMmanap OusaH
KyWwid KyTOJIaHTaH TypyxJjiap XOCWJ KWIaJd Ba NIy OpKaJIM yiap OHOJIOrUK
baommukan HAaMOEH 3THO, hepMeHTIap €KUM OOITKA XyKaipa perenTopaapuau ypao
OJIUIII Y4yH JacTiIabKu peareHT BazudacuHu yTaiau. bymapHUHT XaMMacu Mabiym
TY3WIHII Ba XYCYCHUSTIM METAJUNIOKOMIUIEKCIAPHU MaKCaJJId CUHTE3 KWJIMILTa
uMkoH Oepanu. llly cababnu, Oy umn Hazapwii Ba amaiuii axamusarra sra 0ymnuo,
CUHTE3 KWIMHIaH KOOPJIMHAIIMOH OWpPHUKMAaJapHUHI 3JEKTPOH, CTEPEOKUMEBHIA,
KHHETHK Ba TEPMOJMHAMHUK XOCCATAPUHA YPTraHUI UMKOHUHU OepaJiu.

Wmpgan wmakcax Mn(ll), Co(ll), Cu(ll), Zn ty3napuHuHr 2-MeTHI-5-
HUTpoOeH3uMmIa30 (L) OnaaH KOMIUIEKC OMpPUKMAaJapUHA CHHTE3 KHJIUII Xama
CUHTE3 KWJIMHTaH KoMIUIeKcTapHUHT Ty3unumnHu UK-cnekTpockonuscu épaamuaa
Yyprauumigad udopar.
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JIuraH HY 3TaHOJUIM SPUTMACHHM TETHIILIA METAIAPHUHT Ty3yapu omian M
L =1:2 momp HucOaTna ymymmii ¢opmyrnacu [MLX;] Ba [ML,Y] 6yaran
KOMILIEKC OupukMmaiapu cunte3 Kuiauaau, 0y epaa M — Mn(ll), Co(ll), Cu(ll) Ba
Zn; X — CH3COO; Y — SO4%; L — 2-merun-5-murpobensumuaason. 1,2-pacmnapaa
2-MeTui-5-autpodensumuaazon Ba [CoL,(SO4)] xommuteke Ooupuxkmacuauar MK-
CHEKTpIapy KeATHPUITaH.

2-MeTni-5-auTpobensnmuaa3zonauar UK-cnekrpuma, uMuma3on XaiaKacuaaru
C=N rypyxXyHHUHT XapaKTep/ii CUMMETPUK BaJICHT TEOPAHMII FOTHIWII YU3HKJIAPH
1592 cm? coxama xyzarunmamu. Jlurapmamar UK cnexrpumarn C=N rypyXuHUHT
accumerpuk Tebpanmmmiapu 1630 cm?! coxana mamoén Oymamm. 2677-2997 cm !
coxazla y3yH TYJIKUHIN TypJIW MHTEHCHUBIATU YM3HKIap, OeH3on xankacumaru C-H
TYPYXUHUHT BaJIGHT TEOpaHMIIJIApUra TeTUIUIM XucoOiaHaau. UMHH TYpyXUHUHT
BaneHT Tebpannmuiapu 3106-3406 cM™ coxamaru IOTHIMII YM3MKJIAp KYpPHHHIIKIA
akc atamu [1, 2].

Metann  Ty3JMapUHMHT  JIMTaHJ  OWIaH  XOCHJ  KWITaH  KOMIUIEKC
oupukmanapuauar UK-crekrpnapuaa KeCKuH y3rapumuiap Ky3aTWiad. 2-MeTHII-5-
HUTPOOCH3UMUAA30J1 acocuja cuHTe3 KuinHran komruiekciaapaa C=N, N-H
rypyxJjapura TeTHILIA FOTWIAI YU3UKIAPUHUHT KYIIWIUIIA, alpuM CTIEKTpJIapia
Oy IOTWIMIN  YW3WKJIAPHUHT  KUCKApUINK  Ba  CHWIMINKM  Ky3aTHJIAu.
Conmumrupunuiap acocuaa komruieke ounpukmanapaa C=N GOFHHUHT CHMMETPUK Ba
ACCUMETPHK BAJICHT TeOpaHUIUIApUAa XapakTepiyd V3TrapulUIapHU Ky3aTHII
mymkuH. Komruiekcnap MK-cnekrpuaarn v(C=N) rypyXuHHHT BaJIeHT TeOpaHHMIII
gacroramapu 1617-1639 cm! coxamapma kysatwnran, spkun mwmrang  v(C=N)
T'yPYXMHMHT BaleHT TeOpaHuII yacToTanapura nucoatan A=19-23 cm?! kuiimatuaa
KyiHH YacToTalld coxXara CWDKWTaH. by ¥3 HaBOarwga JIUraHJIapHUHT MapKa3uid
MOH OWJIaH KOOPAMHAIIMOH OOF XOCHJI KMJIHUII jKapaéHuia, MEeTalsl HOHU JIUTaHAJap
MOJIEKYJIaCUJIaTy DHJIONUKIWK a30T aTOMH OWJIaH KOOpJAMHAIIMOH OOF XOCHII
kunrannaun ucootmaiigun. MK cnextpnapuna O-M Ba N-M Gornmapura terunuiu
Oynran nuraHn crnekTpuaa Mapxkyn Oymmaran 510-553 cm! Ba 439-486 cmt
coxamapja IOTHIWII YM3UKJIAPWHUHT  KY3aTWJIMIOA —TCTEPOIUKINK  JINTaH/
OEH3MMM1a30]1 XaJTKacCUIaru a3oT aTOMHU OpKaJId MapKa3uil aToMra KOOpIWHAIUsTa
ydparaHjIuruHu KypcaTaiw.

[CoL,(SO,)] Tapxubam kommiekcaa vas(SO4) ma (vi= 974 el v, = 1270, 1013
cml) Mypakka® EWWIraH acCUMETPHK BAJIEHT TeOpPAaHMII YM3HKJIAPMHUHT GOpJIUTH
cyabdar aHMOHW OWJCHTAT KOOPAWHANMSITA  YYparaHJIWTHHH  KypcaTaju.
Kentupwiran &immmm cynbhaT aHUOHWHWHT OWJICHTAT KOOPIWHAIMSACH YIyH
Xapaktepan xucoOmanuO, [1] amaOuérmarm xap Xuin CyiabhaTIapHUHT HOpMAa-
KOOPAMHAT aHaJM3JIapy OMjIaH XaM Tacaukiam MyMkuH. Kommuekcna 439 cm? Ba
539 cm?! coxamapma aMraH;  2-MeTHI-5-HUTPOOEH3MMHUIA30JI  MOJEKYJIachaa
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Ky3aTHUJIMaral sSHCH IOTHIMIN 4u3uKIapuHUHr Xocun Oymumu v(M-N) Ba v(M-0)
OoFJIapura TETHWIIUIM BaJeHT TEOpaHMIIUIAPU dKAHIUTHUIAH JanonaT Oepamu. Jlemak,
KOMIUJIEKCIa JIMraHa OCH3MMUIA30/1 XaIKacuaaru a3oT aTOMH OpKaJld MOHOJIEHTAT,
cyJbdaT noHU OuiIaH 3ca OMACHTAT XOJaTAa KOOPAUHAIUATA YUpaIn.
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HK-cnekrpnapu taxauwin Hatmwxanapura kypa, Mn(ll), Co(ll), Cu(ll) Ba Zn
arneTaTIi KOMIUIEKCIapuaa KapOOKCHI TYPYXMHHHI aCCUMETPUK Ba CHMMETPUK
BajieHT TeOpanuiuiapu opacugaru gapk A = [vas(COO7) — v(COOY)] = 222 Ba 228
cm! ra renr. By oca [1] agabuérnaru | ctpykTypara Moc Keaaau Ba METaLI aTOMU
KapOOKCHWJI HOHU OMJIaH MOHOJEHTAT XO0JIaT/1a OMPUKKAHIUTUHU KYpCcaTaH.

NK-criekTpocKOIMK ~ HaTIKajgapra Kypa, MeTal aToMmiapu 2-MeTHII-5-
HUTPOOEH3UMUTa30JT MOJICKYJIAaCHUIar UMH/Ia30J1 XATKACHIAard a30T aTOMHU OPKaIu
KoopauHanusianuo, meramn - juradn (M:L) 1:2 mumcOatna OMpHUKKAHIWUTH Ba
anerarT MOHM OWJIaH MOHOJIGHTAT Xamjia cyib(paT HOHM OujlaH »ca OujeHTaT
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XoJaT/aa OOFIaHUIIN XyJloca KMIMHIU. Komiieke OMpuKManapHUHT TY3WIUIIH 3ca
Kyiiunaruda Takiaug KuinHIu:
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By epaa: M — Mn(l1), Co(Il), Cu(ll) Ba Zn
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2-METHWJI-5-HUTPOBEH3UMUIA30JHU HUTPATJIN
TY3UHHUHI' TY3UJIMIIIN BA XUPHI®EJIB/] FO3ACHU TAXJIMJIN
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bensumugazon xocunagapu WIMUN Ba aMalluii aXxaMUSTH JKUXaTUAaH OOIIKa
OpPTraHUK JHUTaHJyIapra Kaparanja KaTTa KH3UKWII YHFOTaau, MOTH(YHKIIMOHAT
JUTaHJIApHUHT  JTOHOP MapKas3jiapu KOMIUIEKC XOCWJ OYiIuil MOMWUIMTUHU
olIMpaay Ba OMAMOTUK (paoi KOMIUIEKCIAPHUHT CHHTE3H, TaXJIMIN KOOPAUHAIIMOH
KUMEHUHT SIHTU KUPpaTapyuHU OYUII UMKOHUHU Oepaiu.

Nmpgan Makcaa 2-MeTWI-5-HUTPOOEH3MMHIA30JHW HUTPATIU TY3UHUHT
(CsHsO2N3-NO3) kpuctamn TYy3WIMIIMHU PEHTTCH CTPYKTYpaBUH aHAIU3 YCYIH
épaaMua yprauumn Xamaa XupuiQenb1 13aCUHN TaxJ I KUITUIIIaH n0opar.

CsHsO2N3-NO3 kpucrtamiapy MOHOKJIMHUK CUHTOHMSITAa dra. KpuctajaHuHTr
JJIEMEHTAp sSYCHKacH TapaMmeTpiiapu Kyhuparmda: (asoBuwii Typyxu P2i/n,
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a=5.53088(13) A, b=15.4591(7) A, c=11.8428(3) A, a=90°, f=94.088(2)°, y=90°,
V=1010.01(6) A3, Zz=4.

CsHsO2N3-NO3 monekynacu Bojopos Oofiapu OuiaH OOfFjaHTaH 2-METHII-5-
HUTPOOEH3MMUTa30] KATHOHW Ba HUTPAT aHUOHHWIAH MOOpAT IKAHIUTHHH KYPHII
MyMKuH (1-pacm).

1-pacm. 2-MeTHI-5-HUTPOOEH3UMHU/IA30/IHU HUTPATIN TY3UHHUHT
MOJIEKYJISIP TY3WINIIH

Mornekyna KaJoOKJIaHUILIKIA dJIEMEHTap suelkaaaru BoJopoAa Oofinapu OuiiaH
oornmanran (101) OViuta® 3ur3ariu 3amXupiiap Ky3aTwirad. MojeKylagapHUHT
KAJIOKJAHUIITMHUHT stHaja omuimu 3D cTpyKTypaiau KeTMa-KeTJIMK KaTjamiapura
VpajiraH 3alKUpJAPHUHT IIaKJUIaHWImMra oiaud kenaau. Kpucramn manxapana
MOJIEKYJIaHW a YK Oyinya TaxJaHWIIM 2-pacMja KypcaTWiraH. 2-MeTHi-5-
HUTPOOEH3UMUIA30Jl MOJIEKYJaCH KPHUCTAII CTPYKTypacuja Oup MOJEKYJIaHHHT
xankagaru N1 aromu HuTpat anronuaaru o6urra O3 aToMu OpKaIM Xam/1a HKKHHYA
JUTaHIl MOJIEKYyJaJjar MMHJIa30J1 Xalkacuaard nporoHinanraH N2 atomu Ouian
HUATpAar aHuoHuaarn ukkura O4 Ba OS5 aromnapu opacuja MoJIeKyianapapo
BOIOPOJT OOFIapu OpKaiau OOFJIaHTaH.

)

2-pacM. 2-MeTHJI-5-HUTPOOCH3MMM/IA30,ITHM HUTPAT/IM TY3UHHUHT a YKU

Oyiinya TaxJaHuIU (IMyHKTHP YM3UKJIap OWIaH BOAOpoa OOFiap
KYPCAaTHJITaH)
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Xap Oup nuraH; MOJICKYJIaCl UMHH OOFUIard BOJIOPO] aTOMJIApU OWJIaH UKKHU
TOMOHJIaMa HHTpPAT AaHWOHWJATH KHUCJIOPOJ aTroMjapu OWIaH MoJIeKyaaapapo
BOI0POJ1 OOFJIapH XOCHJI KWJIMIIIA KaTHAIITaH.

[ysmait kKummud, OEH3MMHUIA30UH HUTPATUHUHT TY3WIHIINAIA KEHT MUKHECTA
MoJIeKyJianapapo BOAOPOJ Oofiapu Ky3aTwiaau. byHIa XaldkaHMHT HWMHHO
T'YPYXUHUHT TTPOTOHU HUTPATHUHT UKKUTA KUCJIOPOJI aTOMHU OMJIaH HUKUMOJICKYJISIP
BOojiopol OOFNIapu Xamja HUTPAT WOHUHUHT HMKKUTA KHUCIOPOJ aTOMHU KYITHU
JUTaH]l MOJIEKYJIACUHUHI MMHHO TYPYXH MpPOTOHJApU OuWjiaH MOJIeKylagapapo
BozopoA OoFnapu OmiaH OOFIaHAIH.

2-MEeTWUI-D-HUTPOOEH3UMHIA30JIHA ~ HUTPATIU TY3UHUHT  KPHUCTAJIAPUHU
Xupmdenpa ro3acunu  Taxawn  kwmmga CrystalExplorer 17.5  pacrypupman
dorigananwam [1-3].

Xupmdensa cuptiiapu CgHgO2N3-NO3 Monekynanapu yayH Onorm TOMOHHIaH
XapUTaJaHTaH CTaHJApPT FOKOPH CHPT Yyirdamiapu &pmamuaa xwcooOsanrad (3, a-
pacM). YpraumiaéIran MKKHTa CTPYKTYpaJa KydIM BOJOPOJ OOFIapHHHMHT Gapua
JIOHOpJIApU Ba aKUENTOPJIApU YUyH EPKUH KU3WJ JIOFJIap Ky3aTwiaau, Oy yJapHUHT
MoOJIeKyJlanapapo y3apo TabcHpiaplia HWIITUPOK OSTUIIMHU Kypcaranu. [yHu
TabKHJIJIAIT KePAKKH, JINTAH MOJICKYJIaCUIark a30T aTOMHJIard EPKUH KU3WUJI HYKTa
VHUHT TPOTOHJIAHUINK €KW METaJll OWjlaH KOMIUIEKC XOCWJI KWIHIIIA HIITHPOK
ATUII KOOWIUSATUHU KypcaTaiu.

CgHgO2N3-NO3 kpuctamuauar Xwupridenba [03acu  TaxIWIAAAH OJUHTaH
Oapua ¥y3apo TabCUpJIAPHUHT (QoU3 XHCCATAPUHU KYpCATyBUM HWKKU YITYOBIH
0apMOK H3J1apu MaiIoHu Kentupuiral (3, 0-pacm).

de

3-pacm. CgHgO2N3-NO3z MmostekyacuHUHT OYTYH cHpTH 103acH (dnorm) (a) Ba
0apua y3apo TabCHPJAPHUHI (POU3 XUCCATAPUHM KYPCATYBYN UKKH YIY0BJIM
0apMoOK u3Japu maiionuaapu (0)

2-MeTHI-5-HUTPOOSH3UMH1a30]T MOJICKYJIACUHUHT TPOTOHJIAHUIIN Ba HUTPAT
aHMOHUHUHT MaBxymura X—H...O Bogopon 0ornanunmiap xucooura O...H/H...O
BOJOPON OOFJIAPUHUHT XHCCACHHHM OPTHUIIUTA OJIMO Kemaau. bapMok w3napumaru
O..H/H...O xydT aromyap Xuccacu KpUCTAJUIHUHT OyTyH ro3acuHu 60,4% Hu
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TalIKWI Kwiaau, 0y 3ca OMPUKMAHMHT TOJMKPUCTAIUIUTH, MOJIEKyJajapapo Ba
UYKH MOJICKYJISIP BOJOPOJT OOFIApUHUHT KYTUTMTH OWJiaH u30x1ananu (4-pacm).

70

60
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40

30

20

10 .

0

H...0/0..H H..H C..H/H..C N...H/H..N

4-pacm. CgHgO2N3-NO3 Mos1eKyJAaCHHUHT 0APMOK M3JIapUAaru xyQr
aTOMJIADHMHT HUCOMiT xuccacu (%0)

bynnan tamkapu, Xwupmdenpa ro3acuna H..H Oornmanummap kpucrasmi
XaKMUHUHT 12,4% Hu srammaran 6ynca, C..H/H...C Oornmanuuuiap 8,2% Hu,
H..N/N...H nunr O6ytyH ro3ara KymraH xuccacu 3ca 9,1% npan ommaiinu. YOy
N...H/H..N ¥3apo rtabcupmap (X—H...N OofiaHUIIM) XHCCACHHHUHT CE3WJIAPIU
napaxasna kamaviuimy N1 aTOMMHUHT POTOHIAHUIIN OWIaH U30XJIaHAH.

DoiifaaHWITaH agaduéTap:
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Vol. 11. -P. 19-32.

2. M.Kinnon J.J., Jayatilaka D., Spackman M.A. Towards quantitative analysis of
intermolecular interactions with Hirshfeld surfaces // Chemical Communications. — 2007. — Ne.
37.—P. 3814-3816.

3. Spackman, P. R., Turner, M. J., McKinnon, J. J., Wolff, S. K., Grimwood, D. J.,
Jayatilaka, D. & Spackman, M. A. CrystalExplorer: a program for Hirshfeld surface analysis,
visualization and quantitative analysis of molecular crystals // J. Appl. Cryst. - 2021. - Vol. 54. -P.
1006-1011.

2-(2ZH-BEH30TPHUA30JI-2-NJI)-CUPKA KUCJIOTACH
MOJIEKYJJACHUHHUHI' XUPIHI®EJIB/ FO3ACHU TAXJINJIN

'Anuena I'.K., 'Paxmonona JI.C., ‘Kaguposa III.A., 2Amypos K.M.
"Mupso Viyebex nomudaeu Y3bexucmon Munuii ynusepcumemu

2V3P @A Buoopaanuk Kumé uncmumymu

Tapkubuna a30T TyTraH OEH3TPUA30JI XOCWIATapH KYM(PYyHKIIMOHAT TypyXJap
TYTUIIU XamJla Ouosioruk (Gaouuru OwiaH axpanud Typaad. AMWHUKca ymiOy
TypyX BakWUIapy caMmapaid WHTHOUTOp cudaruia UIUIaTWIAINK anabuétinapiaaH
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MablIyM. ByryHrn KyHAa jKaxoHJa FOKOpPH camapaid Ba KOMIUIEKC TabCHpTa Sra
ouonoruk ¢Gaos MoJAAIap Ba HHTHOUTOPIAPHN CUHTE3 KWIMIITHUHT IIaPOUTIaApUHH
oNnTUMaJUTAIITHPUIL OYVindya Ky1uad u3iaHunuiap oiaud OopunMokaa. by Gopama
TapkuOuaa Oup Kanda (aona QyHKIMOHAN TypyXJjapra 3ra OMpUKMallapHU CHHTE3
KWJIUIIHUHT KyJai IIapOWTIApUHU SPATHIL, OJUHTaH OMPUKMAJAPHUHT TapKHOH,
TY3WIHIIN Ba XOCCATAPUHNA aHUKJIAII MIIMUI axaMUsT KacO dTafu.

Xupmdenpa OVinuda CUPT TaxJIMIIA MOJEKYyJajlapapo ¥y3apo TabCHUPJIApHU
siHaJla 9yKyppOK YpraHuIl UMKOHUHHU OEpyBYM 3aMOHAaBUH yCyJUTapAaH OWPHUAMD.
2-(2H-0eH3zoTpuazon-2-win)cupka  KHCIOTAaCMHM  KPUCTAULT  TapKUOWIaru
MoJIeKyJIaaapapo TabCUPIAPHU y3apo BU3YaJUIAIITUPHUIIT MaKcaauaa
CrystalExplorer 17.5 nactypu €pnamuna Xupmdeaba 103acH TaxXIHI KWIHHIA Ba
UKKA YI4oBiIM OapMOK wu3lapu Maimonnapu xucoOmanmu [1-3]. By Maibigon
ayioxpaa aromiap Ky(pJIuk TabCUpIApUHU aHUKJIA0, TYpIH Ky4Id Ba Ky4CHU3 ¥3apo
TabCUPJIAPHUHT XUCCATIAPUHH XKPATHIT UMKOHHHH Oepaiu. Onorm MaMJIOHU XaXKMHU
203,15 A3, 1o3acu 210,96 AZna, ymuammapu —0,6822 (kus3un) 1,3587 raua (xyk)
kypuau Ba Tamku (d.) Ba mukm (di) MacodayiapHu SHT SKUH sporada XucoOJar
iynu Ownan anukimanau (1a,b)-pacm). Xupidenbn r03acuaa TabCHp XUCCACH KaM
Oynran HyKrajap KyK paHr OujaH OYysuirad, sSIIWIaH KA3wirada OyiaraH pasriap
3ca TabCUP XUCCACH KaTTa OYIraH HyKTaJlapHH KypcaTa/u.

N o] )

1-pacm. 2-(2H-0eH30TpHa30.1-2-WiI)CHPKA KHCJIOTAHUHT (a) Unorm Oy iinua
Xupumdesana 103acu Ba (0) 0apua y3apo TabCHUpPJIAPHUHT (POU3 XUCCATAPUHHA
KYpPCAaTyBYM MKKH YJI4Y0BJIU 0APMOK HU3JIapH MaiiIOHIapHu

Xupmpenba 13acd Onorm  OYiinua xaputamanran xomga N3—H1A--Ol,
C2-H2--02, C7-H7A--O1 Ba C7-H7B:-Ol arommapu sSKWHWAA KyTHITaH O4-
KHM3WI JIOFJIap MaBXYUIMTUHU KypcaTau. by sca, X—H--O Bomopoa OofiaHHIILIAP
xucobura O---H/H--O Bomopoj OOFJIapUHUHT XUCCACUHU OPTHUIIUTA OJUO Keaju.
bynnan  tamkapu, 2-(2H-OGenzoTpmazon-2-ui)cupka = KHCIOTa  KPUCTAILI
TapKUOUJAru MOJIeKyalapapo y3apo TabCUPJIAPHUHT TaOWATH, WKKHA VIYOBIU
OapMOK wu3Napu Maiinonnapu €paamuga anukianau. [llaki-unpexkc Ba arpu
qu3uKIap Kaasamapu moc pasumiaa —1,0000 gan 1,0000 a.6. Ba —4.0 gan 0.4 a.0.
raya Xocus1 Kuiauaam (2a,b)-pacm).
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a)

2-pacMm. 2-(2H-0eH30TpHA30J/1-2-H1)CHPKA KHCJIOTAHUHT HIAKI KYpPCcaTKHYJIapu
Maiiionu (2) Ba y3apo TabCUP XYAYJIAPHHA KYPCATAUTAH TPH YN3UK
maiinonu (b)

2-(2H-Gen3oTpuazon-2-mwi)cupka KHUCIOTACH  MOJIEKYJACUHUHT  KPHUCTAII
TapKUOUJAru ajJoXuja aTOMJIAPUHUHT Y3apo Tabcup Macodayiapu (MKKU YITUOBIU
O0apMOK wu37Iapu MaWJOHJIApU Ba YJIApHUHT Xwupiidenba ro3acuiard HUCOUN
HucOarn) yprauwiau (3-pacm).

20

0 2
H~H30,1% A o 0-B/E-027,5% v N-H/H-N19,7%
U5 UE T T2 TA T8 T8 20 2723 L1l T B B A u‘l TUE OF 10 T7 T 15 T8 20 77 7

de de de
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C-HH~C109% | | CC5,6% . N-CIC~N55%

—UE TR TU 17 A 76 T 70 77 7N TEUE T TUE YR 0 7L 7A U UE TU TZ TA TE T

3-pacMm. 2-(2H-0eH30TpUA30JI-2-WI)CHPKA KUCJIOTACHAArH y3apo
TabCUPJIAPHUHT

aJoxXuja TypJlapuHU KypcaTyBYM UKKU YITYOBIU 0apMOK U3J1apHu MaioHIapu

Wkku yadoBnu OapMOK H3JApH COXACH YHM3MAJIAPUHUHT TaXJIWIH ILIYHU
kypcatanuku, H-H (30.1%), O--H/H--O (27.5%), N--H/H--N(19.7%) ¥y3apo
Tabcupaapy XupHidensb]] 03acura 3Hr KT XUcca KYIIUIIUNHNA KypcaTaan. Y MyMui
I03aHMHT 3HI KYI YJIyIId METWIEH Ba O€H30JI XaJKach BOJOPOIJAPUHHUHT Y3apo
TabCUpU HaTWKacuaa xocwn Oynaran H--H TabcupnamryBnapy TOMOHUIAH OaH[
kwinHagu. O--H/H--O Ba N--H/H-N TabcupnanryBmap Xuccajliapu Kuppaiu
KaHoTiap cudaruga OapmMok M3M  xapuracupa akc odrtaad.  O--H/H--O
TabCUPIAPUHUHT XUpII(enpa r03acura 3HT KYI Xucca KYIIMITN MOJIEKylaiapo Ba
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WYKM  MOJIEKYJIAp BOXOpPOA OOFIAPMHUHI  KYIUIMTH OWIaH  HM30XJAHAJH.
[Myauaraek, C---H/H---C (10.9%), C--C (5.6%) Ba C:-N/N---C (5.5%) Tabcupnap
Xxam cesmwiapiu Oynranu xonga, OO (0.4%) Ba N--N (0.3%) tabcupiaapHUHT
XHCCACH 3¢a KaMPOK YIYIITHUA KypcaTau.

- = -

L. i % ‘oo ‘
P ' W Kl
) 6) B)
)y e e
N -'v. * < o"“\ - .,"ﬁ\
r) n) €)

4-pacm. 2-(2H-6en3oTpua3osi-2-ui)cupka kucaoracuauar H--H (a),
O...H/H...O (6), N--H/ H-N (B), C--H/ H---C (1), C--C (1) B2
C:N/N-+C (e¢) TabCHPJIALIYBJIAPUIra MOC KeJAJUraH
dnorm 03aJIAPUHMHT KYPUHHIILIAPH

Xynoca kwm6 awWtranma, 2-(2H-OeH3zoTpuazon-2-wi)cupka KUCIOTaCHUAaru
¥3apo TabCUpIAPHUHT ajJoXyJa TypJIapwHU KYpCaTyBUM WKKH YIYOBIN OapMOK
U3JIapy Ba MUKJIOPUM XucCcanapu, Typiau XWJ TabCUpJALIyBJIapra MoC KellaguraH
dnorm FO3aJ1apy OpKaIHM XaM HQogaraHui MyMKuH (4-pacm), Oy sca Xupmdenba
103aCH TaxJIWJINIard MoJIeKyJajgapapo ¥3apo TabCUpPJApHU OCOH Ba TE3KOp Tap3ia
TYJIUK TYLIYHUIIHU TAbMUHJIAWIH.
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ORGANIK MODDALAR ELEKTROSINTEZIDA ISHLATILADIGAN
MEMBRANA XUSUSIYATLARI
B.S. Muminov, M.U. Karimov, A.T. Djalilov
Toshkent kimyo-texnologiya ilmiy taqdidot instituti
e-mail: baxriddin-muminov@mail.ru

Bugungi kunda organik moddalarni ishlab chigarish va ularning tuzilishi,
xossalarini o‘rganish ancha rivojlandi. Organik mahsulotlarining ko‘p sohalarda
go‘llanilishi va turli tuzilishga ega ekanligi boshga sanoat mahsulotlaridan ajralib
turadi [1].

Organik sintez sanoatida turli xalq xo‘jaligi sohalarida muhim hisoblangan
mahsulotlar olish bilan birga, boshga sanoat tarmoglari uchun katta migqyosda yarim
mahsulotlar ishlab chigaradi [2]. Inson tabiat bilan o‘zaro munosabatini o‘rnatish va
yaxshilash uchun, yer biosferasini saglash uchun bu sanoatning rivojlantirish kerak.

Organik moddalar sintez gilishda xom ashyoning tuzilishi, xossalari, reaksiya
sharoitiga garab turli usullardan foydalaniladi. Biz ba’zi organik moddalar ishlab
chigarishda elektroliz usulidan foydalanishni ko‘rib chigdik. Azotli organik
birikmalar turiga kiruvchi aminlarni sintez gilishda elektroliz usulidan foydalandik.
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1-rasm. Qurilmaning sxematik tuzilishi:
1-elektrolizator; 2—kation almashinadigan membrana; 3-katod; 4-anod;
5-tok manbayi; 6-ampermetr; 7-voltmetr

Katod va anod bo‘shliglarini orasidagi membranani to‘g‘ri tanlash muhimdir.
Hozirgi vaqtda ko‘plab membrana turlari mavjud bo‘lib, ularning ba’zilari sanoatda
ishlab chiqgariladi, ba’zilari esa asosan tadgiqotlarda go‘llaniladi. Membranalarni
amaliy go‘llash sohalarining xilma-xilligi, ularga qo‘yiladigan talablarning xilma-
xilligini belgilaydi. Oxir-ogibat, muayyan jarayonlarni amalga oshirish uchun
ishlatiladigan membrana uchun materiallarning keng miqgyosda ishlab chigarish
zarur bo‘ladi [3,4]. Mambranalar eritmalar bilan aloga gilganda ion almashishiga
ko‘ra ikki turga, kation almashinadigan va anion almashinadigan membranalarga
bo‘linadi. Tayyorlanishi va tuzilishi nugtai nazaridan ion almashinadigan
membranalarni ikkita asosiy turga - bir jinsli va geterogen membranalarga bo‘lish
mumkin. Ba’zi membranalar monomerlarning kopolikondensatsiyasi  yoki
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sopolimerizatsiyasi natijasida olinadi. Bu esa polimer materialining hajmiy bir
xilligini ta’minlaydi. Geterogen membranalarning tarkibiga turli xil polimer
materiallarning mikrozarralari (o‘lchami 1-50 mikron) kiradi; masalan, MK-40
kation almashinadigan membranalar KU-2 ion almashinadigan smola va
polietilenning kompozitsiyasidir.

2-rasm. Kation almashinuvchi membranalar:
a) CMI-7000S membrana, b) MK-40 membrana, c) NafionN117 membrana

Tajribada CMI-7000S, MK-40, NafionN117 kation almashinadigan membrana
ishlatildi, ammo MK-40 kation almashinadigan membranadan foydalanganimizda
yugori samaradorlikka erishildi. Bu membranani olinishi kukunli polietilen
(zarracha diametri 1-5 mikron orasida), sulfonatlangan stirol-divinilbenzol KU-2-8
gatroni (zarracha diametri 1-50 mikron orasida) va antioksidantlar aralashmasi bilan
tayyorlanadi.

Membrananing o‘ziga xos xususiyati uning ham yuzasida, ham asosiy gismida
polietilenning uzluksiz fazasi mavjudligidir. Polietilen membrana massasining 30%
-40% ni tashkil qgiladi. lon almashinadigan zarralar va polietilen o‘rtasida
mikroporlarni hosil giluvchi bo‘shliglar mavjud bo‘lib, ularning diametri taxminan
1-10 mikronga tengdir.
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YKUTYBUUCH
email:xolboyevamuyassar89@gmail.com
2- V3MYVY Kumé bakyaprern AHAIMTHK KUME Kadeapacu MyIupH K.¢.1. mpodeccop
3,4- TepMu3 maBIaT MyXaHIUCINK Ba arpOTEXHOJOTHIIAD YHUBEPCUTETH
Tanabacu

Temup nyHénaru aTfOMUHUNAH KEMUH €HI' KEHT TapKajliraH MeTaJuiaup; Oy ep
KOOMFUHHUHT TaXMHHAH 5%HU TamIKWI KWiagd. TeMup TaHara O3WK-OBKATOWUIIAH
kupagu. Muumiiik cyBuaa TEMUPHUHT MaKCHUMaJl pyXcaT ATWITaH KOHIEHTpaIUsICH
0,3 mr / n Hu Tamkun Kwiaan. Typim Xuin atpod MyXHT OOBEKTIIapHuaa OFHp Ba
3axapyi METAIapHU aHUKJAm Basudacu XO3UPru 3aMOHHUHT MyaMMOJIapuaaH
oupuaup.

Keitnaru innnapna Oy 6opama anoxuna YpuH TyTa€TraH copOuus ycyiiapu
O0ynub, ynap Hadakar TEMUPHUHI YMYMHH TapKuOWHU, OajKu ajoxXuja Xam
TaHJa0 aHMKJIAIITra,YHUHT [03ara KEJIUIIMHUHT acOCHM IIAK/UTApUHU aHUKJIAIlra
uMKOH Oepmokaa Mmnunr makcaau temup (II)Hu Tonmanm monumep TalryBuucura
MMMOOWIJIAHTaH  HUTPO30  P-COJb  EpJaMuja  COPOIMOH-CIEKTPOCKOIUK
AHUKJIALLTUD.

CyB pecypciiapuiad OKWiIOHa (oiilaJaHull SKOJIOTMK MyaMMOJIAPHUHT SHT
MyXUMJIApUAaH OWpUaup, YJAapHU Xal KWINIAA Typiad HIUIA0 YUKapHUIILiap
HaTWXKacuaa XOCHUJ OYJIraH oKaBa CyBJIapHHM To3ajall kKarrta pon yitHaiau. [yHu
AcAa TYTUII KEPaKKW, YMYMaH OJraH/Aa Typjid MOAjAajlap OWIaH MYXUTAA COIUP
OYnaauran y3rapuiuiapjaa CyB/ia SpyBuaH OUpUKMalIap OJIUII KapaCHUaa MeTaap
HyKonmaiiiyu, Oanku Typau Xuil y3apo TabCHUpiallyBiapjapra KUpPHILAIH,
[1]DaonnamTupuirad Ba MoAuUKaIUsUIAHTaH YTIIEPOJ TOJacH aJcopOeHTIapu
EpaaMuIa CyBJIM SpUTMaIapJiaH OFUP METaJIJI HOHJIAPUHHU OJIHMII YpraHwiay. [2]

bab3u ofup MeTalulapHU YIAPHUHT TY3JIapu JpUTMAlIapuaaH IOKOpPHU
3aMOypyfiiap Ba XWUTHH Ownan copOcuscu Vpranunau.[3] Ilonmumerakpumnat
MaTpulacuia uMMoouIn3anusiianrad 2,2-qunupuaui Ba 1,10-dbenantponun 6unan
temup(Ill) vHunr y3apo tabcupu ypranwiau. Temup(Ill) Hu uMMoOuIM3aUsIaHTaH
peareHTiap OWiIaH KOMIUIEKC XOCWJ KWIMII YYyH ONTHUMall IIapouT Ba
MOJIMMETAKpWJIAT MAaTpPUIAIard  KOMIUIEKCIAPHUHT KHUMEBUW Ba  aHAIUTHUK
xoccasapu anukjanau. Temup(Ill) Hu ackopObwH kmciioTa OujlaH KaWTapraHjaH
keiiun Ttemup(ll) Ba Temup (Il, Ill) MuxknopuHM aHUKIANIHUHT COPOIUOH-
creKTpodoToMeTprK yCcynu 150008 10 YUKWITaH. 2,2-TUIUPUINIIIaH
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doiifananaguran ycya MyclyK, KyJIyK Ba MHHEpal CyB Ba TJIOKO3a 3PUTMAcH
HaMYHaJapWHU TaxXJwi Kwikim yayH unoiatwirad [4] Kentupwiran anabuérna
yHHBepcaa ospurMacuga TemMup (3+) MaBXymJIurd TEKIIMPHUIN YUyH pearcHT
cudaruna roccunonHuHr azoxocmiacu (AIll) nan doiigananum xaKkuaa MabIyMOT
Oepwiran. PeakTMBHM MeTayul HOHJApW OWIaH KOMIUIEKC XOCHJ KWIMII Y4YyH
MakOyn [IapoWTiap TaHIaHrad. YeTnaH apajanlyBud HOHJIAPHUHT TabCUPH
Vyprauwnran.[5] Harpuit xmopun, cyndar Ba HUATpaAT TY3JIApUHUHT OpPTraHU3Mra
tabcupu TeMup (1) nornmapuauar “OY-A” mMapkaiu caHoaT KyKyHIH COpOEHTHIA
CTaTHK peXuUMIa copOcusicu Oyinya TagKUKOTIap YTKa3wiau Ba Ty3HMHT TaOuaTH
OwsiaH Oup KaTopa YHUHT KOHCEHTPAIMSICH XaM TabCUP KWIJIMIIN aHUKIAHIU[ 6]

Temup (Il1) HM aHumkmam y4yyH peakTuB cudaTHIa TOTUAKPUIOHUTPUI
Tojacuaa UMMoOWIM3anusutanran 1-(4-anrunupuiaszo)-2-Hadroi-3,6-qucyndoHux
KHCIIOTa HATpUilIaH (oigalaHuIll UMKOHUSATH KYpCcaTUITraH Ba UMMOOWIIM3AIIS Ba
KOMIUIEKC XOCWJI KWIHWII Mmaptiapu ontuMamamrupwirad. Temup (111) Hu
AHUKJIAITHUHT WOUIa0 YUKUITaH COPOCHOH-(DOTOMETPUK YCYIU TaOuMii CyBJIapHH
TaxJIWI KWINAIIAA KYJUIAaHWIAA , YHUHT JaBOMUWINTUA 15 nmakukagaH OIIMaciuru
aHMKJIaHraH [7].

PeareHTJIapHMHI MAKCHMaJI HYP KOTHII COXACHMHHM AHMKJIAIL.AHHKJIAII
yeayou: 25 mi nu yimyoB konbanapura 0.01% mu 2,0 mn 1-autpo3o-2-nadroin-3,6-
TUCYIb(POKUCIIOTAHUHT JUHATPHIIN Ty3d cyBau spurmacu, 5,0 mu (pH=5.5)
Oynran aneraratiau Oydep spurma, 20 mxr/mi u temup (1) spurmacunan 1 mo,
KoJI0aHHWHT Oenrucuraya JIMCTUUIAHTaH CYyB OWJIaH CYHOJITUPUINO apaslalliTHPHUIIIH.
Xocun OynraH KOMIUIEKC OMPUKMAaHWHT FOTHJIMIN CIEKTPH TaKKOCTAll dpUTMara
HucOaTan katiam Kamuaiaurn |1=1,0 cM crammapr OynraH KBapil KIOBETaja,
cnektpodoromerp “UV-1800" na ymuanau. PeareHTHUHT IOTHIIMII CIIEKTPH 3ca
COJMIITUPMA OHpUTMara HucOaTaH YyndaHad. YmlOy KeITUPWITaH OTHIUII
cnekTpiapu Oyitnua 1-HuTpo30-2-HadTomn-3,6-11CyIbHOKUCIOTAHUHT JUHATPUNITN
ty3u pearentd temup (I1l) OwimaH KOMIUICKCHMHHMHI MaKCHUMall OINTHK 3HYIHK
KHMMaTH HYp IOTHII COXACHHUHT Agown—/20 HM J1a xoiumamran, 1l-HUTP030-2-
Ha(ToI-3,6-1UCYTbPOKUCIOTAHUHT JTUHATPUIIIA TY3UM PEAreHTUHUHI MaKCHUMall
OIITHK 3UWINTH HYpP FOTHII COXAaCHHUHT MACTPOK TYJIKUH y3yHIHUTHAA sTbHA Ar=380
oM 1a ky3aTwian (AA=340 um). Xocui OYiaraH KOMILICKC OMPHUKMAHHUHT FOKOPH
ONTHK 3UWINTH KuitMaTunan ¢oigananud (A=720 HM TYIKUH y3YHIUKIA) € MOJISP
CYyHnupuIl Ko3QGUIUEHTHHH (€) KyHuaaru GopmMyiia OpKaiu aHUKJIaHIu: & =A/Ce
1=23971

dopmynanaru: &- HyYpHUHT Moysip cyHmupuin kodddumnumentu; C — Temup

(1) HUHT KOHUIEHTpAaIUsIcH; (MOJI/M); 0. IOTYBUM KaTJIaM KaduHJIUTH (CM); A —
KOMIUIEKC OMPUKMAHUHT TaKKOCJAIll »pUTMacura HucOaTaH YiIYaHraH OITHK

102



3UWIMK KuiiMatu. KomIiiekc OupukMa Ba pEareHTHUHI CIEeKTpal TaBcupu 2-
’KaJiBaja Ba 1- pacMia KeITUPUIITAH.

Alsatni sy

1-pacm. 1-HuTpP030-2-HadT0J1-3,6-1MCYIb(POKNCIOTAHUHT TUHATPUIAIN TY3H
peareHTHHHHT (HR) Temup (111) monn 6mnan Xxocuia KHJIraH KOMIJIEKCHHUHT
(MeR) Hyp 10THII CHIEKTPJIAPH.

2-xansaj Temup (111) nonnuu anuknamauar Cengen 6yitnya ce3rupiauru

(£ =1,0 em, Cre™= 56 mKr)

Kommieke |[pH |2, HR |, AL | CE Cre", A Cenjen
paHru HM MeR MKI oyiinua
MOJI/J1
Ce3rMpJIuK,
MKT/cM?
bunagmia 5,5 ]380 720 340 | 20,00 3,5-10° 0,839 | 0,00953

Nmna6 unkuirad ycynHuHr CeHjen 6ViiMua ce3rmpiuK KYpcaTKHUM MKT/cM?
0,001 6upnukaa Hyp IOTHINLIN Kyiuaara gopmyia EpaamMuia XucooIanIu:
20-1,0-0,001

_ 2
0.C 083925 0,00953Mkr/cm

Cengen 6yiinua cesrupnuru 0,00953 MKr/cM? ra TEHITIMTY aHUKJIAHJIH.

HOxopuma kentupwirad TaxJwI HaTIKaIapAaH KypUHUO TypUOIUKH, pEaKIIus
karta KoHTpacTimkka (A = 340 um) Ba sxmm cesrupiukka (C.6.c =0,00953
MKT/CM?) 5Ta DKaH.

Xyaocamap. Temup (I1l) woHMHM COpPOLUMOH-CIEKTPOPOTOMETPUK AHUKJIAII
yayH  1-HuTpo30-2-HadTON-3,6-TUCYIb(POKUCTIOTAHUHT  AWUHATPUIINA  TYy3HU
aHaMTUK pearcHTaap cudaruaa Tacus >tuiad. Temup (I11) wonunm 1-HUTpO30-
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2-Ha(101-3,6-1UCYIbPOKUCIOTAHUHT JTUHATPUIUIM Ty3U €pAamMHuia aHUKJIAUTHUHT
MakOyIT MApOUTIAPH TAKIU( KUITUHIH.

Temup  (IIl)  woHuHM  wummoOwWUIaHran  l-HuTpo30-2-HadTOM-3,6-
TUCYTb(POKUCIOTAHHHT TUHATPUIIN TYy3U épnamuia copOLnoH-
CIEKTPO(OTOMETPUK aHMKJIAII YCYJIHM WIIA0 YMKWJIAW, OJNMHTAH HATIKAJIAPHUHT
HUCOU cTaHaapT yeTnanunuiapu kuimatu 0,33 JaH olIMaranjiuru aHUuKJIaHIu.
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INFLUENCE OF ELECTRON IRRADIATION ON THE CRYSTAL
STRUCTURE OF TlInogseFeo001Se2 SINGLE CRYSTALS

I.Nuritdinov!, U.O.Khodzhaev*?, S.H.Umarov?, F.K.Khallokov*?
Institute of Nuclear Physics of the Academy of Sciences of the Republic of
Uzbekistan?

Bukhara State Medical Institute, Uzbekistan, Bukhara?,

The work investigated the effect of electron irradiation on the structure of
Tlnggg9Fe0001Se2 single - and polycrystals. Irradiation of single crystals with
electrons with an energy of 2 MeV and a fluence of up to 5x10% el./cm? leads to a
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change in the parameters of the crystal lattice. Helps increase the size of
nanocrystallites from 73.45 - 95.73 nm.

Introduction. T1InSe? crystals belong to the group of thallium chalcogenide
compounds of type A"B"'C,V! with a pronounced layered structure.

There is very little information about radiation effects in doped TIlInSe,
crystals. Taking into account the above, the purpose of this work is to study the
effect of electron irradiation on the crystal structure of p- TlInggg9Feo001Se, doped
with iron impurities, since there are no experimental data on the effect of irradiation
on the physicochemical characteristics of these crystals in the literature.

Experimental methods. Irradiation of samples of the crystals under study
with electrons with energy of 2 MeV and a beam current density of 0.085 pA/cm?
was carried out at the “Electronics U-003” accelerator of the Institute of Nuclear
Physics of the Academy of Sciences of the Republic of Uzbekistan. X-ray
diffraction studies of the structure of TlingggeFeo001Se, were carried out on a
Malvern Panalytical Empyrean diffractometer.

Experimental results and discussion. Results of measurement and processing
of X-ray diffraction data of TlIngggsFeoo01Se, single crystals measured under the
same conditions. Inter planar distances calculated from X-ray diffraction patterns
can be unambiguously identified based on the tetragonal system that the lattice
parameters have Inter planar distances calculated from X-ray patterns can be
unambiguously identified on the basis of the tetragonal system, such that the lattice
parameters have the following values: a~b = 8.007046 A, ¢ = 6.86621 A, (sp. gr.
14/mcm) o=p=y = 90°.

To obtain relatively complete information about the structure and compare the
structural data of a single crystal and a powdered sample of TlIngggsF€p.001Se2, an X-
ray diffraction study of a powdered sample of TlInggs9Feo0001Se, was carried out, the
results were compared with the X-ray diffraction characteristics of the single
crystal.

Based on calculations of X-ray diffraction data, the crystal structure was
constructed (Fig. 1), the sizes of TlIngggoFeo001Se, crystallites and some other
characteristics were determined, from which it can be seen that the crystallite size
increases with increasing electron irradiation fluence.

o |/ O L

o - 4 : i ' Se

- SO
= o 6 S f»"

Fig.1. Crystal structure of TIIno,§99Feo,001Se2
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Conclusion. When studying the X-ray diffraction method, it was found that
doping TlInSe, crystals with 0,1 mol. % TIFeSe,, as well as their irradiation with
accelerated electrons with an energy of 2 MeV and a beam current density of 0.085
pnA/cm? to a fluence of 107 el./cm?, the single-phase nature of the samples is
maintained.

PARA-[BIS-1,1,1-TRIFTOR BUTANDION -1,3] BENZOL
GIDRAZONLARINING TUZILISHI VA TAUTOMERIYASI

B.B. Umarov., E.A. Xudoyarova
BuxDU
abdu_sayfiddin@mail.ru

Para-[bis-1,1,1-triftorbutandion-1,3]-benzol PTFBDB ning atsetilgidrazid
bilan kondensatlanishi natijasida olingan atsetilgidrazon (HsL) tuzilishi va xossalari
IQ spektroskopiya usulida o‘rganish uchun dastlabki tetrakarbonil birikma 1Q
spektri bilan solishtirildi. PTFB molekulasining 1Q spektrida yenol fragmentidagi
uglerod kislorod bog‘ining valent tebranishlari v(c.o, 2160 cm kuzatilgan edi. H,L*
ning 1Q spektrida bu tebranishlar o‘rniga, vg.ny bog‘iga Xos bo‘lgan valent
tebranishlar 3438 cm da, yengidrazin fragmentning N-H bog‘iga tegishli bo‘lgan
simmetrik valent tebranish chiziglari 3267 cm™ sohada paydo bo‘ldi. 1590-1645
cm sohasida tebranish karbonil guruhi va(C=0) ga xos bo‘lib, vc=n) 1456 cm™,
boshga bog‘lanishlarga xos valent tebranishlar vy 1273-1342 cm™, vc.c) 1168
cm, vin-ny 1076 cm™, v, 1000-1030 cm sohalarda qayd etildi.

PTFBDB tiosemikarazonining (H4L?) 1Q spektrida asosiy valent tebranishlar
adabiyotlardagi ma’lumotlarga ko‘ra tahlil qilindi (5-rasm). Olingan modda
zarg‘aldoq rangli, etil spirtida yaxshi eriydi. Bu polifunksional modda turli tautomer
o‘zgarishlarga moyil, bis-gidrazon (2E,2°E), bis-yengidrazin (2Z,2°Z), bis-5-
oksipirazolin (22,2 E) tautomer shakklarda mavjud bo‘lishi mumkin:

H-N

1-sxema
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H4L? ning 1Q spektrida 1558 cm= sohadagi v(c=o) tebranish chastotasi CF; ga
go‘shni bo‘lgan erkin C=0 guruhning borligini isbotlaydi. Spektrda N-H bog‘ining
valent tebranishlari vp.yy 3440 cm™, 3267 cm™ sohada esa yengidrazin
fragmentning N-H bog‘iga tegishli vs, vas tebranish chiziglari namoyon bo‘ldi.
1590-1645 cm™, C=N guruhining valent tebranishlari 1456 cm™, v(c.ny 1273-1342
cm™, vee 1168 cm™, vy 1076 cm™, vc.p1000-1030 cm™, v=s) 840 cm™
sohalarda simmetrik va antisimmetrik (vs va v,) valent tebranishlar, deformatsion
tebranishlar (8.) 738-603 cm~! sohada signallari gayd etildi (6-rasm).
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1-rasm. HsL? ning 1Q spektri

PTFBDB ning benzoil gidrazid va m-oksibenzoilgidrazid bilan hosil gilgan
aroil gidrazonlarida bis-gidrazin tautomer shaklning nisbatan begarorligi tufayli
parchalnishi sodir bo‘lishi RTT usuli bilan isbotlandi (7-rasm). Qattiq holatda esa
yengidrazin tautomer shakl bargarorligi isbotlandi.

2-rasm. (E)-N"-benzilidenbenzoilgidrazid (C14H12N2O) molekulasining tuzilish
formulasi.
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YIJIEBOJIbI HAJI3EMHOM YACTHU TRIBULUS TERRESTRIS
A.A. CugnukoBa, @.A. Konupanauena, T.A. Xagxkubaes, 3. 1. CamangapoBa

Hnemumym xumuu pacmumensvuvix eewyecms um. akao. C.FO. IOnycoea AH PY3
2. Tawxenm, Y36exucman, e-mail: siddiqoval987@mail.ru , (90)318 65 68

Pacrenus pona cemeiictBa Zygophyllaceae Bkimtouaer B Mupe okosio 20 BUIOB.
Tribulus terrestris um IIMPOKO HCIIOJB3YETCSA KakK JIEKAPCTBEHHOC pacTeHHE B
Ykpaunbl u CpenHior A3Wi0, HO YIJIEBOJHBIM COCTAB JAaHHOTO pPaCTEHUs,

MPOU3PACTAIONIETO B Y30EKHMCTaHe, HE HM3y4eH. B sxopuax cremroniuxcs ObLIu
HaWeHBI CATIOHUHBI, ()JITABOHOWIBI, TIMKO3H/IBI, aTKAJIOHIbI, TyOUIbHBIC BEIIECTRA,
CTEpUHBI, TToJUcaxapubl [1].

Tribulus terrestris (SIkopubl cTearonAecs )

[lenpro uccnenoBanus SIBISETCS M3yYEHUE PA3IMUYHBIX MOJIHUCAXapuaoB U3 7.
terrestris, onpeneneHue (HU3NKO-XUMHUYECKUX MAPaMETPOB M MOHOCAXAPUIHOTO
cocraBa. Beimenensl cnmpropactBopumbie caxapa (CPC), CPC mo nmanneim bBX
cocTosiT (PYyKTO3bl W caxapo3bl. BopopactBopumbie mnonucaxapuasl (BPIIC)
HKCTPArupoBaIM BOAOM JBYMs CIocOOaMM: MpH KOMHATHOW U Ipu TemmepaType T-
80-90°C., momyummu BPTIC-x u BPIIC-r ¢ Beixogamu 6.0 u 1.7% cooTBETCTBEHHO.
[TexturOBBIe BemiecTBa (IIB) BBImEMSUIM CMECBIO pPaBHBIX OOBEMOB IIABEIEBOM
KHCIIOTBI M OKcanata amMmMoHus npu temneparype 70°C. Beixox IIB cocraBnser
6.5%. I'eMuIemIIO036I IKCTPArupoBaTH S%-HBIM PaCTBOPOM IIETIOYH, BBLACTISIIH
I'MII-A u I'MII-b ¢ Beixomom 4 u 9.4% cooTBeTcTBEHHO [2].

BPIIC - npencrapisitoT co00i CBETIIO-KPEMOBOTO IBETa aMOp(HbIE OPOIIKU
U OTJIM4YaroTCs pacTBOpuMOcThio. BPIIC momHOCTBIO pacTBOpSIETCS B BOAE U UMEET
Nows -1,03 (c 1%; H,0). B UK-cniekTpax BPIIC oGHapy>keHbI MOJOCHI MOTIONICHUS
B obmactu 3305, 2977 (OH-rpymnsr), 1737, 1255 (COO°), 1632 u 1405 cm?
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(noHM3MpoBaHHbI KapOokcwn) u Tpumier 930, 815, 763 cM™(a u B-ramko3umHbIE
cBs3u). Monocaxapuaasiid coctraB BPIIC npencrasnen Gal, Glc, Ara u UAC.

I[IB npencraBisitoT cO0OM CBETJIO-XKEITOro IBe€Ta amMOp(HBIN MOPOIIOK,
MOJTHOCTBIO PAaCTBOPSICTCS B KHUCIION cpeme, o0pa3ysl BSI3KHA PacTBOP C Mo -/.0
(c1%:0.1% CgHgO7). B HK-cnektpe I[1B oOHapyxeHBI XapaKTEpHbBIC MOJOCHI
norsonieHus s nekruHos. I[1B cocrout n3 UAc, Gal, Glc, Ara u Rha.

I'MII-A amMopdHBIi TOPOIIOK YACTUYHO PACTBOPSIETCS B BOJE, MOJHOCTHIO B
IIEJIOYHBIX PacTBOpax, Nom 1.16 (¢ 1%;0.1 1 NaOH), I'MII-b new — 1.2 (¢ 1%;
H>0). I'emuuemtoio3sl COCTOAT M3 HEUTPAJIbHBIX MOHOCAaXapHUJI0B M YPOHOBBIX
kucnot. CienoBaTeNbHO, OHU SIBJISIOTCS TeTEPOIOINCcaxapuaamMHu.

Takum oOpa3oM, u3 Haa3eMHoit uactu 7Tribulus terrestris BeImeICHBI
pa3NUYHbIC TOJIUCaXapubl, YCTAHOBJICHBl MX KA4ECTBEHHBIM MOHOCAXapHIHBIN
COCTaB M OIpeiesieHbl GPU3NKO-XUMHUYECKHE MTapaMETPHI.
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ALETOH BA METWJIETWJIKETOH (CEMH-)
THOCEMHUKAPBA3O0HJIAPU PASS AHAJIU3U BA MOJIEKY.JISIP
JOKUHI'M

K.F. ABe3oB, b.b. YMmapos, B.111. I'annes, Tyxraesa M.O., I'.K. XosukoBa

V36exncron Pecriybnmkacy, byxopo ., 200117, M.Mk6o kyuacu 11, Byxopo
JaBJIaT YHUBEPCUTETH, b.Sh.ganiyev@buxdu.uz

MounokapObonun OupHKManmap — aigeruJ Ba KETOHJAPHUHT CEMU-,
THOCEMUKapOa30HIapy, HIYHUHTJEK, alliii- Ba THOAIWITHAPA3OHIAPH MYypaKkad
TY3WIMIUIM ~ OWpukmanap Oynud, Typiaud Xuwil TaoTOMEp, TE€OMETPHK Ba
KOH()OPMAITMOH MIaKJIIapra era.

Anunruapaszonnapial Gpapkiid paBuIla THOCEMUKAPOA30HIAD OJTUHTYTYPT
ATOMHMHHMHI KHCJIOpPOJ aTOMMIa Kaparahjaa FOKOPH 3JIEKTPOHAKLENTOpP XYCYCHSTH
VIIApHUHT TY3WJIUIIM Ba Xoccajmapura Tabcup 3Taau. lllymapau uHOOaTra onrax
XOJIJa aleTOH Ba METHJIETHIKETOH (CeMHU-) THOCEMHKApPOAa30HIAPHHUHT OHOJIOTHK
daommruan PASS — nactypu €paamuia Oaropar KWIHHIN Ba TaXJ K ST,

109


mailto:b.sh.ganiyev@buxdu.uz

1-xanpBan
AIIETOH Ba METHJIETHJIKETOH (CEMH-) THOCEMHUKAPOA30HIAPUHUHT OHOJIOTHK
daosmk KypcaTKU4wiIapu

®aoa Vprannaran moananap

| amk/ ) T

Ne Emodaoiimx MeTun- AneToH Aneron Hn A
TYpH Hoda e st e STHI-KECTOH | FTHI-KETOH
ALICTOH | xeron kapbazonn  kapbazoHu cimmap- e

OJLTHK 6azoum kapbazoHn

i Antimycobact P, 0,370 0,316 0,404 0,798 0,448 0,821
crial P, | 0048 | 0071 | 0038 | 0004 | 0028 | 0004

| Antituberculo P, 0,390 0,285 0,443 0,798 0479 0,819
o Pi | 003 | 0079 | 0021 | 0004 | 0015 | 0003

PASS (Prediction Activity Structure Substances — MomnanapHUHT Ty3WIMIIINTA
acocaH (haoyuMruHM Oaropar Kwimil) gactypu Poccusimik onmumiiap B.B. TTopoukos
xamma JI.A. OwimmoHoBmap ToMoHHWIaH sparwiraH [1]. By macrypra xypa
MoaanapauHar 3000 ra skuH OMooruK (aouTMKIapy OamropaT KWIMHAIW, FOKOpHUIa
aleToH Ba METHJIETUIIKETOH (cemu-) THOCEMUKAPOA3OHIAPUHUHT
AHTUMUKOOAKTEpHAI Ba CHiIra Kapmm (aoUIMK KYpCaTKAWIAPH HAMOSH KWIIUIIU
aHWKJIAHIY, TaXJWwl HaTwkKajapyu l-kamsaiga — KenTupwirad.  JKamsammaru
MabJIyMOTJIap TaXJIMJINra Kypa aleToH Ba METHIICTHJIKETOHHUHT ceKapOa3oHapura
HUCOAaTaH THOCEMUKApOA30HIAPWHMHT, alleTOH XOocCWiajapura HucbaraH 3ca
METHJICTHJIKETOHHUHT XOCHJIAIapyu FOKOpH (PAOUTMK HAMOEH STHINW aHUKJIAHIH.
Y0y XxoccallapHu aHWKJIaraH XoJ/1a YpraHwiral MOAIaJapHUHT OpacHIaH aleToH
Ba METWJICTHIKETOH THOCEMHUKapOa3oHIapuHUHT Jinra3za tacHugum Mycobacterium
tuberculosis opranm3muman onunran Escherichia coli tunmpmarn 7EL8 okcuimura
MOJICKYJISIp JOKHHTH amalira OIIAPHUJIIIH.

Mornekynsip AOKMHT yCyiu KuME Ba OHOJIOTHSAA PEIENTOP-CYyOCTPATHHHT
¥3apo TabCUpHra acoCliaHTaH SHTH OWOJIOTHK (aosi OMpUKMaJapHU aHUKJIAIl YI4yH
KCHI KYyJUIaHWIaaAW. byHmaH Tamikapu, ycysl Ow3ra JuraHj EKd KOMIUICKCHUHT
MaKpoOMOJIeKyJia OmiaH ¥3apo TabCHp MEXaHW3MHUHU YpraHUIITa Ba OKCHJIHUHT
¢daon Mapkaszuja JUTAaHAHUHT KyJIai KOHQOPMAIMSCHHH TOIMUINTa UMKOH Oepaju.
Oxcrin MablyMOTJIap OaHKM MabIyMOTJIap Oa3acumaH onuHraH (WWWw.rcsb.org)
7EL8 oxcunu Omman Argus Lab mactypuit makern €pmamuma y3apo TabCUPHHH
yprauauk [2-5]. OxcwiiapauHT daon Mapkazu 606060 yiraamaara TapMOK UYHTa

TYHIYHTUPWIIM Ba MOJICKISAP JOKHHI amajra OIIMPWIIUA. MOJEKyIsp JTOKHHT
nHaTwkaigapu Discover Studio Visualizer 4.0 software pactypu &Epnamuia
Busyaymamrapwiay [4] (1-2-pacmiap).

110


http://www.rcsb.org/

ArgusLab nactypuma oavMHraH MOJEKYJISIp JOKMHI HaTWxkaiapura kypa 7EL8
OKCWJIHJIa alleToH Thocemukapo6a3zonu 131 kondopmarmsiga tabcupinamuo, OyHaa -
6,35768 kcal/mol Ba mermnermnkeron tuocemukap6azonu 102 kondopmarusiga
tabcupnammo, Oyuaaa -6,93039 kcal/mol sueprusira sra Gaonnk HaMOEH STAH.

@

1-pacm. AnleToH THOCEeMUKapOa30HUHUHT 2-pacM. MeTHIETUIIKETOH THOCEMHKap-
7ELS8 okcunura Mosekyisip JOKUHT 6a3onuHMUHT /EL8 oxcumura Mojexyssp
HaTWKalapu JOKUHT HAaTWKaJIapH

doiiganannJarad agadouéraap:

1. Filimonov D. A. et al. Prediction of the biological activity spectra of organic compounds
using the PASS online web resource //Chemistry of Heterocyclic Compounds. — 2014. — T. 50. —
C. 444-457.

2. Bitencourt-Ferreira G., de Azevedo W. F. Molecular docking simulations with ArgusLab
//Docking screens for drug discovery. — 2019. — C. 203-220.

3. Adasme M.F., Linneman K.L., Bolz S.N., Kaizer F., Salentin S., Haupt V.J., Schroeder
M. PLIP 2021: Expanding the scope of the protein-ligand interaction profiler to DNA and RNA.
Nucleic Acids Res., 2021, vol. 49, no. W1, pp. W530-W534.

4. Jejurikar, Bhagyashree L., and Sachin H. Rohane. "Drug designing in discovery studio."
(2021): 135-138.

5. https://youtu.be/DAMEIO1J71Q

SYNTHESIS OF ZINC OXIDE NANOPARTICLES ON THE SURFACE OF
FUNCTIONAL POLYMER BY PRECIPITATION METHOD

D.Eshtursunov, I.Abdujalilov, A.Inxonova, D. Bekchanov
Department of Polymer Chemistry, National University of Uzbekistan, Tashkent,
Uzbekistan
E-mail: eshtursunovd@gmail.com

1. Introduction to Nanoparticles and Their Applications

Nanoparticles, particularly zinc oxide (ZnQO) nanoparticles, have gained
considerable attention over recent decades due to their unique physical and
chemical properties and the potential for diverse practical applications. ZnO
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nanoparticles exhibit remarkable optical, electrical, and catalytic properties, making
them valuable in fields such as electronics, photocatalysis, and biomedicine. The
ability to synthesize ZnO nanoparticles directly on the surface of functional
polymers enhances their applicability, providing a hybrid material with superior
properties, such as improved chemical stability and mechanical robustness.

The synthesis of these nanoparticles on polymer surfaces creates materials with
promising applications, including environmental remediation, sensors, and
antimicrobial coatings. However, one of the main challenges lies in the ability to
control the nanoparticle size, uniformity, and distribution on the polymer surface,
which are critical for the performance of these nanocomposites[1].

2. Challenges in Preparation and Stability

The preparation of ZnO nanoparticles on functional polymers via precipitation
methods poses several challenges, including achieving uniform deposition and
ensuring the stability of the nanocomposite under various environmental conditions.
Factors such as synthesis temperature, precursor concentration, and the interaction
between the ZnO nanoparticles and the polymer surface play pivotal roles in
determining the overall performance of the nanomaterial.

In particular, the stability of ZnO nanoparticle-based systems is highly
dependent on the stabilizing agent used during synthesis, which can prevent particle
aggregation. Furthermore, the surface characteristics of the polymer (such as
surface energy and functional groups) affect how well the ZnO nanoparticles adhere
to or interact with the polymer, impacting the material’s long-term stability and
functional performance in various applications[2].

3. Preparation Methods and Quantum Size Effects

ZnO nanoparticles can be synthesized using various techniques, such as sol-
gel, hydrothermal, and precipitation methods. The precipitation method stands out
as a cost-effective and scalable technique that allows for precise control over
particle size by adjusting synthesis parameters like pH, temperature, and reactant
concentration.

Due to their quantum size effects, ZnO nanoparticles exhibit size-dependent
properties, particularly in their optical and electronic behavior. As the size of the
nanoparticles decreases, the density of states in the conduction and valence bands
changes, leading to alterations in properties such as the bandgap and photocatalytic
efficiency. This phenomenon enables ZnO nanoparticles to exhibit behavior that
differs significantly from their bulk counterparts, making them suitable for
advanced applications like optoelectronics and UV shielding[3].

4. Surface Effects on Zinc Oxide Nanoparticles

One of the primary factors influencing the behavior of ZnO nanoparticles is the
large surface-to-volume ratio that results from their nanoscale size. As the particle
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size decreases, the proportion of surface atoms increases, resulting in a significant
alteration of their chemical reactivity and physical properties.

For ZnO nanoparticles, this increased surface activity leads to enhanced
adsorption properties, making them highly effective in photocatalysis and
antimicrobial applications. However, the interaction between the polymer surface
and the ZnO nanoparticles is critical for the material's overall stability. The presence
of functional groups on the polymer can promote strong adhesion between the
polymer and the ZnO nanoparticles, leading to a uniform distribution and enhanced
chemical bonding at the interface[4].

5. Role of Surface Functionalization and Interaction with Polymer

The successful integration of ZnO nanoparticles on the polymer surface is
largely determined by the surface functionalization of the polymer. In this study, the
functional polymer, such as PVC-PEPA, provides an ideal surface for the uniform
deposition of ZnO nanoparticles. The precipitation method ensures that ZnO
nanoparticles are formed directly on the polymer surface, facilitated by electrostatic
and Van der Waals forces.

Surface functionalization of the polymer allows for better control over
nanoparticle nucleation, ensuring a uniform layer of ZnO nanoparticles. The
functional groups present on the polymer surface (e.g., amine or hydroxyl groups)
interact with the ZnO, stabilizing the nanoparticles and preventing aggregation. This
interaction also enhances the material's properties, making the ZnO/polymer
composite more effective in applications like antimicrobial coatings and
photocatalytic degradation of pollutants[5].

6. Synthesis Challenges and Optimizations

Although the precipitation method offers a straightforward approach to
synthesizing ZnO nanoparticles on polymer surfaces, it is crucial to optimize the
synthesis conditions to achieve desired particle size and morphology. Factors such
as the pH of the solution, the concentration of zinc precursor, and the reaction time
must be carefully controlled to minimize particle agglomeration and ensure a
homogeneous distribution of nanoparticles[6].

Achieving a balance between particle size and surface coverage on the
polymer is critical for maximizing the material's photocatalytic efficiency. Further
research could focus on optimizing these parameters to tailor the properties of the
ZnO/polymer nanocomposite for specific applications[7].

7. Conclusion and Future Directions

The precipitation method offers a scalable and cost-effective route for
synthesizing ZnO nanoparticles on the surface of functional polymers. This
synthesis technique, combined with surface functionalization, enables the formation
of stable nanocomposites with enhanced properties, suitable for a wide range of
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applications. By controlling the size and distribution of ZnO nanoparticles, it is
possible to tune the optical, electrical, and photocatalytic properties of the material,
making it ideal for environmental remediation, sensing technologies, and
biomedical applications.

Future work will focus on further optimizing synthesis parameters and
exploring new functional polymers that enhance the interaction between ZnO
nanoparticles and the polymer matrix. Additionally, the study of the long-term
stability and performance of these nanocomposites in real-world applications will
be crucial for advancing their commercial viability.
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SANOAT ANIANITIGA SUNIY ERITMALARDAN Cr (V1) IONLARINING
SORBSIYA KINETIKASI TADQIQ QILISH
S.X. Botirov, D.A. Eshtursunov, X.X. Usmonova, M.R. Murtozaqulov,
D.J.Bekchanov, M.G. Muhamediev.
O ‘zbekiston Milliy universiteti E-mail: botirovsunnatjon3004 @gmail.com

Dunyo taragqgiyoti odamlar hayotini osonlashtirib, kundan-kunga foydalanish
uchun oson bo‘lgan jarayonlar va yangi materiallarni ishlab chigishda qulaylik
yaratmoqda. Taraqqgiyotning jadal sur’atda rivojlanishi ko‘plab ifloslantiruvchi
moddalarni o‘z ichiga olgan gattiq va suyuq materiallarni noto‘g‘ri yo‘q qilish
tufayli ko‘plab muammolarni keltirib chigarmogda. Xususan elektrolampa,
batareyalar, teri ko‘nchiligi, o‘g‘itlar va bo‘yash sanoati kabi bir gancha sohalardan

114


mailto:botirovsunnatjon3004@gmail.com

ajralib chigayotgan ifloslantiruvchi moddalar orasida kadmiy, go‘rg‘oshin, simob,
va xrom kabi metal ionlarining mavjudligi atrof muhit va insonlar hayotiga jiddiy
xavf tug‘dirmoqda. Yer osti suvlarining ifloslanishi butun dunyo bo‘ylab inson
salomatligi va suv resurslarining barqgarorligiga tahdid soladigan muhim muammo
bo‘lib, ko‘pgina mamlakatlarda xrom bilan ifloslangan er osti suvlari topilgan. Cr
(V1) tirik organizmlarga kanserogen, mutagen va teratogen ta'sir ko‘rsatadi va Cr
(111) ga nisbatan juda zaharli va zararli hisoblanadi. Cr (V1) ionlari jigar, oshgozon,
buyraklarda to‘planib, hujayralarning yaxlitligiga va ishlashiga zarar yetkazishi
mumkin. Ushbu muammoni bartaraf etish yo‘llarini izlash ion almashinuvi kabi
yangi usullarni ishlab chigishga olib keldi. lon almashtirgich yordamida ogava
suvdan Cr (VI) ionlarini olib tashlash bir qator tadgigotchilar tomonidan
o‘rganilgan. Kuchsiz amin guruh tutgan anionitlar odatda kislotali muhitda suvdan
xromatlarni olib tashlash uchun ishlatiladi. Ushbu ishda ham tarkibida amino guruh
saglagan AN-31 anionitiga K;Cr,O; tuzining sun’iy eritmalaridan Cr(VI)
ionlarining sorbsiya kinetikasini o‘rganishga qaratilgan. Anion almashinadigan
smolada Cr (V1) ionlarini sorbsiyalash jarayonini tavsiflash uchun psevdo-birinchi
tartibli va psevdo-ikkinchi tartibli kinetik modellari qo‘llanildi.

Cr(VI1) ionlarini AN-31 anioniti sorbsiyasi. Sorbsion jarayonlarni
o‘rganishda kaliy dixromat tuzi (K,Cr,Oy) ishlatilgan; Konsentratsiyasi 0,125 mol/I;
0,1 mol/l; 0,075 mol/l; 0,05 mol/l; 0,025 mol/l; 0,01 mol/l bo‘lgan eritmalar
tayyorlandi. Tayyorlangan sun’iy eritmalardan xrom ionlarining sorbsiyalanish
davomiyligi 2, 4, 6, 8, 10 va 12 soatlarda, 303, 313, 323 K haroratlarda o‘rganildi.
Buning uchun HCI bo‘yicha statik almashinish sigimi 2,60 mg-ekv/g bo‘lgan
anionitdan foydalanildi. Hajmi 250 ml bo‘lgan konussimon kolbalarga analitik
tarozida o‘lchab olingan 0.3 g dan qurug anionit val00 ml dan K,Cr,O; ning
eritmalari solindi. Sorbsiyadan oldingi va keyingi eritmalardagi Cr (V1) ionlari
konsentratsiyasining o‘zgarishi magsadida spektrofotometr (Shimadzu Corporation.
UV-1900i) (Yaponya) dan foydalanildi (Cr (V1) uchun to‘lgin uzunligi 540 nm).

Adsorbsiya kinetikasi

Quyida keltirilgan 1 (a va b) rasm AN-31anionitiga Cr (V1) ionlari sorbsiyasi
psevdo-birinchi va psevdo-ikkinchi tartibli kinetik modellarni ko‘rsatadi. Keltirilgan
grafiklar yordamida kinetik parametrlar hisoblab chigilgan. Psevdo-birinchi va
psevdo-ikkinchi tartibli kenitek modellarining hisoblangan kinetik parametrlari 1-
jadvalda keltirilgan.
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1-rasm: Kinetik modellar a) Psevdo-birinchi tartibli kinetik model
b) Psevdo-ikkinchi tartibli kinetik model
1-jadval
AN-31 ionitiga yutilgan xrom (V1) ionlarining kenitik parametirlarini
taqqoslash
. Psevdo-birinchi tartibliy Psevdo-ikkinchi tartibliy
= | _ .- | X35
Sl =< =3 Muvoza.nat ki Muvozapat ks
2|8 ¢ |5 ; |adsorbsiya (g mg™ R?2 adsorbsiya (g mg™* min R
3|22 |8 § | miqdori g}ing) migdori | 9 gl)
ge (mg g-1) e (Mg g™)
0.01 202,8 0,00944 | 0,9902 202,8 0,000018075 | 0,9588
0.025 306,8 0,00944 | 0,9639 306,8 0,000006429 | 0,9359
- 0.05 405,6 0,00967 | 0,9666 405,6 0,000009681 | 0,9828
o
= Cr.07% | 0.075 514,8 0,00990 | 0,9414 514,8 0,000008073 | 0,9905
< 0.1 624 0,00760 | 0,9819 624 0,000003948 | 0,9891
0.125 634,4 0,01013 | 0,8908 634,4 0,000004280 | 0,9951
O‘rtach kiBa k2 0,06931 0,000050682

Psevdo-birinchi va psevdo-ikkinchi tartibli kinetik modularning korrelyatsiya
koeffitsientlari mos ravishda R?=0.9511-0,9716 ga teng. 1-jadvaldagi kinetik
parametrlarning giymatlari shuni ko‘rsatadiki, AN-31 anionitiga yutilgan Cr (VI)
ionlari psevdo-ikkinchi tartibli adsorbsiya kinetikasiga mos keladi. Demak, sorbsiya
jarayoniga nafagat ionlarning tabiati, balki anionit tarkibidagi amino guruhlarining
ham ta’sir ko‘rsatadi.

Cr (V1) ionlarining AN-31 ionitiga adsorbsiya kinetikasi psevdo-birinchi
tartibli modelga nisbatan psevdo-ikkinchi tartibli modelga yaqin. Psevdo-ikkinchi
tartibli kinetik model parametrlari natijalari shuni ko‘rsatdiki, anionitga Cr (V1)
ionlarining yutilishi dastlab tez bo‘lgan, keyin esa sorbsiya tezligi sekinlashgan.
Buni adsorbent yuzasida ma'lum miqdorda metall ionlarining to‘planishi va ionlar
o‘rtasida muvozanat paydo bo‘lishi bilan izohlash mumkin.
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NON MAHSULOTLARINI BOYITISHDA ACHITQI
ZAMBURUG*‘LARINING SAMARADORLIGINI O‘RGANISH
N.M.lIbragimova, S.Q.Masharipova
Urganch davlat universiteti katta o*gituvchisi, muminovna83@mail.ru
Urganch davlat universiteti magistri, masharipivasaida3@gmail.com

Non bu - un, suv, tuz, shakar, yog*, sut va boshga mahsulotlarni qo‘shib (yoki
go‘shmasdan) tayyorlanadigan, achitqi va xamirturishlar yordamida bijg‘itilgan
xamirni pishirish natijasida olinadigan ozig-ovgat mahsulotidir. Non tayyorlash
uchun asosan bug‘doy va javdar unidan foydalaniladi. Ba’zida go‘shimcha sifatida
makkajo*xori, arpa, no‘xat, soya yoki oq jo‘xori unlari go‘llaniladi.

Kundalik turmushimizni nonsiz tasavvur etish mushkul. Zero, non biz uchun
farovonlik, tinchlik va fayzu baraka timsolidir. Shu sababli ham xalgimiz azal
azaldan nonni e’zozlab, non bilan bog‘lig gadimiy udum, an’ana va odatlarimizni
hanuzgacha davom ettirib kelmoqda.

Bugungi kunda yurtimizda xilma-xil assortimentda non turlari ishlab chigarilib
iste’molchilarga tortiq gilinmoqda. Bu esa nonning kimyoviy tarkibi, foydaliligi,
parhezlik xususiyatlari, energiya berish gobiliyati, biologik giymati xilma-xilligidan
dalolatdir. Ko‘pchilik holatlarda nonning iste’mol xususiyatlari ishlatiladigan xom
ashyolar turi va non tayyorlash texnologiyasiga bog*liq bo‘ladi.

Non mahsuloti kundalik hayotda eng ko‘p is’temol gilinadigan ozig-ovgat
mahsuloti hisoblanadi. Bugungi kunda insoniyatning asosiy magsadlaridan biri
odamlar sog‘ligini mustahkamlash, to‘yimli, yengil hazm bo‘ladigan, organizmga
salbiy ta’sir ko‘rsatmaydigan, insonlar sog‘ligi uchun ozig-ovgat bilan
ta’minlashdan iborat. Non mahsulotlarini qo‘shimcha foydali moddalar bilan
boyitish inson salomatligi uchun ham foydali. Ushbu keng iste’mol gilinadigan
ozig-ovgat mahsulotini foydali mahsulotlar bilan boyitish inson istemoli uchun
samarali gilish bugungi kunning dolzarb masalalaridan biridir.

Bugungu kunda non mahsulotlarini boyitishda achitqi zambrug‘larni
samardorligini ko‘plab ilmiy ishlar olib borilgan.

Yod, selen va sut kislotasi bilan boyitilgan xamirturushni non mahsulotlariga
go‘shishning asosiy maqsadi boyitilgan xamirturush tarkibidagi ushbu organik
kislotaning ta’siri o‘rganilgan. Tajriba davomida pishirish sifati ko‘rsatkichlari, non
mahsulotlari tarkibidagi mikroelementlarning pishirishdan keyin va uzoq vaqt
davomida saqglanishi eng yaxshi ekanligi aniglangan. Non mahsulotlarida
pishirilgandan keyin yod va selenning miqdori eksperimental tarzda isbotlangan.
Ma’lumotlar hisoblanib, adabiyot ma’lumotlari bilan taggoslandi.

Xamirning tayyorligi  organoleptik  ko‘rsatkichlar va ma’lum bir
Kislotalilikning to‘planishi bilan aniglandi. Og non xamir bo‘laklari goliplarga
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joylashtirildi oz navbatida turli xil pishirilgan mahsulotlarni mikroelementlar bilan
boyitish imkonini berdi [1].

Turli xil achitqi zambrug® birikmalarining hayot faoliyatiga ta’siri o‘rganildi.
Xamirturush Sacaromices cerevisiae, boyitish uchun eng mos birikmalar selenit va
natriy selenat ekanligi ko‘rsatildi. Foydalanishning magsadga muvofigligi non
mahsulotlari ishlab chigarishda selen bilan boyitilgan novvoylik presslangan
xamirturush mahsulotlaridir. Non maxsulotlarning barcha bosgichlarida selenning
xavfsizligi o‘rganilgan.

Noqulay ekologik vaziyatning yomonlashuvi tufayli kuchli ozig-ovgat xom
ashyosini texnologik gayta ishlash, ozig-ovgat ishlab chigarish uchun ishlatiladigan
mahsulotlar, so‘nggi Yyillarda selen (Se) tangisligi muammosi dunyoning turli
mamlakatlarida tobora keskinlashmoqda. Bolalar bu mikroelementdan aziyat
chekmoqgda. Xamirturush  Sacaromices cerevisiae go‘shish orgali non
mahsulotlarining tarkibi boyitildi va mahsulot sifatiga ta’sir ko‘rsatmadi [2].

Organizmning kimyoviy tarkibining bargarorligi uning normal ishlashi uchun
eng muhim va majburiy shartlardan biridir, shuning uchun atrof-muhit, kasbiy va
iglimiy omillar ta’sirida kimyoviy elementlarning tarkibidagi og‘ishlar metabolik
jarayonlarning buzilishiga olib kelishi mumkin.

Yod tangisligi muammosi hozirgi vaqtda dunyoning ko‘plab mamlakatlari
uchun dolzarb bo‘lib, yod profilaktikasi zamonaviy dunyoda birinchi ragamli
mavzuga aylandi, chunki aholining 1/3 gismi yod tangqisligidan aziyat chekmoqgda.
Uning ta’siri galqonsimon bez gormonlari triiodotironin va tiroksinning biosintezi
bilan bog‘lig. Oz navbatida markaziy asab tizimining funktsional holatini tartibga
solishda ishtirok etadi, energiya almashinuvini nazorat giladi, yurak-qon tomir
tizimi va jigar faoliyatiga ta’sir giladi hamda boshqa ichki sekretsiya organlari bilan
o‘zaro ta’sir giladi(aynigsa, gipofiz bezi va jinsiy bezlar bilan). Yod tangisligi
kasalliklari eng keng targalgan yuqumli bo‘lmagan kasalliklardan biridir. Jahon
sog‘ligni saglash tashkiloti (JSST) ma’lumotlariga ko‘ra, yer yuzida bir milliarddan
ortig odam yod tanqisligi kasalliklarini rivojlanish xavfi ostida. Tadgigot davomida
xamirturush Sacharomyces cerevisiae, muzeydan olingan LK 14 shtammi asosida
ishlatilgan. Xamirturushli sutga kaliy yodid (GOST 4232-74) va natriy selenit (TU
6-09-1338-76) 2-6% miqdorida Kkiritildi. Nazorat namunasi sifatida hech ganday
go‘shimchasiz xamirturushli sut ishlatilgan. Quyidagi konsentratsiyalar tanlangan:
yod - 0,32 g/dm?, selen - 1 g/dm3 ga 28% qurug moddasi bo‘lgan xamirturush suti
go‘shilgan.

Kiritilgan kaliy yodid va natriy selenit Kkontsentratsiyasini tanlash
eksperimental ravishda oldini olish uchun asoslandi. Xamirturush suspenziyasidagi
o‘lik hujayralar sonining keskin ko‘payishi hujayrada yodning maksimal to‘planishi
tufayli organoleptik va fizik-kimyoviy jarayonlari yomonlashtirmadi. Xamirturush
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xususiyatlariga binoan pishiriglar «Bug‘doy noni» retsepti bo‘yicha tayyorlangan: 1
kg un uchun 100 g sigilgan xamirturush (1-namuna) va non mahsuloti 1 kg un
uchun 65 g novvoy xamirturushi (2-namuna). Namunalarning mikroelementlar
tarkibini o‘rganish (presslangan non xamirturushlari, non mahsulotlari) o‘tkazildi
[1].

Magolada xom ashyoni elektr uchqunli gayta ishlashdan foydalangan holda
olingan zardob kukunini saglash jarayonida funksional va texnologik xossalari va
sifat bargarorligini, shuningdek uni non pishirish texnologiyasida qo‘llashni
o‘rganishga bag‘ishlangan. Tadgigot natijalariga ko‘ra xom ashyoni gayta
ishlashning turli usullaridan foydalangan holda ishlab chigarilgan quruq zardob
ko‘rsatkichlari bilan qgiyosiy jihatdan tagdim etilgan. Elektr uchqunlarini gayta
ishlashni amalga oshirish aniglandi. Yangi mahsulotning fizik-kimyoviy
ko‘rsatkichlari me’yoriy hujjatlar talablariga javob berishi ta’kidlandi. Sifat
barqgarorligini bashorat qilish va saglash paytida qurug zardobning xatti-
harakatlarini o‘rganish fargni hisobga olgan holda amalga oshirildi. Saglash harorati
(T) va shisha o‘tish (Tg). Eng yuqori Tg giymati (Tg = +18,5 ° C) va shunga mos
ravishda, eng kichik harorat farqi [T — Tg] magniy bilan boyitilgan quruq zardobda
kuzatildi. Og‘irlikning 5% boyitilgan zardob unidan foydalanish bug‘doy noni
sifatining fizik-kimyoviy va organoleptik ko‘rsatkichlariga ijobiy ta’sir ko‘rsatishi
isbotlandi. Solishtirma hajmi ortdi va mahsulotlarning yangiligini saglash muddati
uzaydi. Tagdim etilgan tadgiqotning dolzarbligi non mahsulotlari uchun zardob
kukuni va yaxshilovchilar assortimentini kengaytirishdan iborat [3].

Non mahsulotlarini boyitishda achitqi zamburug‘larining samaradorligini
o‘rganish bo‘yicha yangicha usul o‘rganilmogda. Tajriba davomida olib borilgan
tadqigotlarning ilmiy natijalar ishlab chigarishga joriy gilish hisobiga boyitilgan non
mahsulotini arzonlashtiradi.

Foydalanilgan adabiyotlar:

1. OgcsunukoBa T.A., Kpuukosckas JI.B., JlyoonocoB B.JI. OO6oramenue apoxokei
MHKpo3ieMeHTamMu. [InIeBas mpoMBIIIIICHHOCTh: Hayka i TexHonoruu. 2014;(2):56-59.

2. laBeinenxo H.M., IlepmsaxoBa A.B., HectepoBa B.A. ®opmMupoBanre noTpeOUTENbCKUX
CBOWCTB (DYHKIIMOHAJIBHBIX XJIEOOOYIOUHBIX H3/AEIHA C HCHOJIB30BAHUEM CEJICHCOIAEPIKAIIUX
xJiebonekapHbIx Jpoxokeit/ Pasnen 2. TexHomoruu mpou3BOACTBa U anmnapaTypHoe odopMIiIeHue
HOBBIX IHIIEBBIX MPOAYKTOB. [Tom3yHoBckwmii BecTHuk Ne 3/2 2011, 122-128 c.

3. Kouyb6eii-JIuteunenko O.B., bunsik E.A., Onmumesckuii B.B., Mapunun A.U., Jlonateko
K.I'. Cnoco6 oOorameHusi MOJOYHOH CHIBOPOTKH KOJUIOMIHBIMH YaCTHIIAMHU OHOTEHHBIX
MeTtaiioB Mg u Mn, mepcrnekTuBbl ee Mcroiib3oBaHus. [luiieBas MpOMBIIUIEHHOCTh: HayKa W
texnonoruu. 2015;(3):36-42.
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NIKEL (I1) FORMIATMETAKREZOKSIATSETAT RUX KOMPLEKS
BIRIKMASINING KVANT-KIMYOVIY TAHLILI

Yaxshimuratov Murodjon?, Hasanov Shodlik?, Abdullayeva Zubayda?,
Bobojonova Nodira?
Urganch davlat universiteti
Xorazm Ma ’mun akademiyasi, zubayda.abdullayeva.91@mail.ru

Hozirgi vaqtda biologik faol ligandlar asosida oraliq metallar bilan olingan
komplekslarini har tomonlama o‘rganish fundamental va amaliy jihatdan kimyoviy
bilimlarning talab gilinadigan va jadal rivojlanayotgan sohasidir. Eng mashhur va
faol o‘rganilgan biofaol ligandlar orasida atsetat kislota hosilalari alohida o‘rin
tutadi. Ushbu birikmalar asosida olingan oraliq metall komplekslari bir qator
biologik muhim metall ferment jarayonlarini sezilarli darajada ta’sir ko‘rsatadi [1].

Nikel (II) formiati va rux metakrezoksiatsetati asosida olingan koordinasion
birikmasida Markaziy atomning fazoviy tuzilishini, energetik parametrlari, yugori
bog‘va quyi vakant molekulyar orbilallarini aniglash magsadida kvant-kimyoviy
tahlil olib borildi. HyperChem 8.07 dasturiy ta’minotining noempirik usulida
MINIMAL STO-3G yagilashuvida kirish fayli yaratildi va Gaussian 9.0 dasturida
noempirik 3-21G B3LYP vyaginlashuvida optimizasiya amalga oshirildi [2].
Mumkin bo‘lgan muvofiglashtirish strukturasining nikel formiati va rux
metakrezoksiatsetati o‘zaro 1:1 nisbatda koordinasion soni 4 va 6 hamda 1:2
nisbatda olingan koordinasion soni 6 va 8 ga teng bo‘lgan to‘rtta varianti ko‘rib
chigildi. Kompleks birikmalarning bargarorligi minimal hosil bo‘lish issigligiga
garab aniglandi. Natijada, 1:1 nisbatda koordinasion soni 4 ga teng bo‘lgan
kompleks birikmaning hosil bo‘lish issigligi -163,91 kkal/mol va 6 ga teng bo‘lgani
-55,23 kkal/mol, 1:2 nisbatda olingan Markaziy atomning koordinasion soni 6 ga
teng bo‘lgan kompleks birikmaning hosil bo‘lish issigligi -7702,25 kkal/mol,
koordinasion soni 8 ga teng bo‘lgan birikmaning hosil bo‘lish issigligi esa -128,98
kkal/mol ekanligi aniglandi. Shunday qilib, tuzlar o‘zaro 1:2 nisbatda olingan
kompleks birikmadagi nikelning koordinasion soni 6 ga teng bo‘lgan birikmasining
bargarorligini ko‘rishimiz mumkin.

Foydalanilgan adabiyotlar:

1. Sh.A.Kadirova, Z.Sh.Abdullaeva, Sh.B.Khasanov. Heterometallic complex formate
nickel (1) with zinc acetate / Universum: Chemistry and biology: electron. nauchn. Journal. —
2021. — No. 8(86). - C. 46-49.

2. Abdullayeva Zubayda Shavkatovna, Kadirova Shakhnoza Abdukhalilovna, Khasanov
Shodlik Bekpulatovich, Qahorova Sojida Isomiddinovna. Synthesis of coordinating compounds of
nickel (1) formiate with zinc and calcium accetates // Electronic journal of actual problems of
modern science, education and training. — Urgench, 2021. — Ne§. — P. 92-95.
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MIS (1) AURINTRIKARBONATI VA ATSETAMID ASOSIDA ARALASH
LIGANDLI KOMPLEKS BIRIKMA SINTEZI
D.U.lIbragimov?, Z.Sh.Abdullayeva?!, Sh.A.Kadirova?, Sh.B.Hasanov?,
N.R.Bobojonova®

Xorazm Ma 'mun akademiyasi, zubayda.abdullayeva.91@mail.ru
20 ‘zbekiston Milliy universiteti
3Urganch davlat universiteti

Koordinasion birikmalarni o‘rganish - ularning asosiy kimyoviy xossalarini
tushuntirish, kompleks hosil qilish, ligandlar o‘rtasidagi kimyoviy bog‘larni
tabiatini aniqglash, zamonaviy fizikaviy tadgigotlardan foydalanib koordinasion
birikmalar ishtirokida boradigan jarayonlarning mexanizmlarini va koordinasiyaga
uchragan ligandlarning reaktsion gobiliyatini o‘zgarishini aniglash imkonini beradi.
Olingan ma’lumotlar esa oldindan belgilangan ma’lum bir xususiyatli, tarkib va
tuzilishli hamda boshga muhim xossali yangi kimyoviy moddalarni magsadli
yo‘naltirilgan holda topish va ularni sintez gilish uchun muhimdir [1].

Kompleks birikma sintezi uchun talab gilinadigan dastlabki moddalar sintezi
quyidagi usullarda amalga oshirildi: aurintrikarbon kislota olish uchun alyuminon
va bariy gidroksid eritmalari 2:3 mol nisbatida tegishli massalarda o‘zaro
aralashtirildi hamda aralashma 80°C gacha gizdirildi. Bunda alyuminonning to‘q
qgizil rangli eritmasi och qizil rangga o‘tdi va ammiak gazi ajralib chiqdi. Olingan
eritmaga H,SO, ning 0,1 molyarli eritmasidan bariy aurintrikarbonat massasiga mos
nisbatda tomchilatib quyildi. BaSO, tuzi cho‘kmaga tushdi va eritmadagi cho‘kma
filtrlab tozalandi.

(CsH3)3(OH),0(COONH,); + Ba(OH), = ((CsH3)3(OH),0(CO0)s),Bas + NH31 +
H.0
((C6H3)3(OH),0(C0O0);3),Baz + H,SO4 = (CsH3)3(OH),O(COOH)3 + BaSO,|

Olingan aurintrikarbon kislotaning sarg‘ish pushti rangli eritmasi malaxit
suspenziyasi ustidan quyildi va 65°C li suv hammomida ultratovush to‘lgini
yordamida cho‘kma to‘liq erib ketgunga gadar reaktsiya olib borildi.

4(C5H3)3(OH)20(COOH)3 + 3CUC03CU(OH)2 =
2((CgH3)3(OH),0(C0O0)3),Cusz + +3C0O,1T + 3H,0

Olingan eritma ustidan atsetamid eritmasi 1:2 mol nisbatida qo‘shildi.
Aralashma magnitli aralashtirgichda 1,5 soat davomida 60°C da 800 aylanma
tezlikda aralashtirildi. To‘q ko‘k rangli eritma olindi va xona haroratida 7 kunga
goldirildi. Natijada kompleks kristallari hosil bo‘Idi.

Foydalanilgan adabiyotlar:

1. A.T.Masharipov, Sh.B.Khasanov, Z.Sh.Abdullaeva, O.1.Khudoyberganov. Synthesis and
analysis of mixed ligand coordination compound based on NiCl,, cefotaxime and acetamide //
Electronic journal of actual problems of modern science education and training (URDU elektron
jurnali). — 2024. — Ne5. — P. 9-14.

121


mailto:zubayda.abdullayeva.91@mail.ru

MIS (I1) FORMATI VA NATRIY SALITSILATI ASOSIDA
GETEROMETALL POLIYADROLI KOMPLEKS BIRIKMA SINTEZI
S.K.Rajapoval, Z.Sh Abdullayeva?, Sh.A.Kadirova®

!Magistrant, Urganch davlat universiteti, Urganch
2k f.d., O‘zbekiston Milliy universiteti, Toshkent
3PhD, Xorazm Ma’mun akademiyasi, Xiva

Hozirgi vaqtda turli metallar salitsilatlarining xususiyatlarini o‘rganish fan va
texnikaning turli sohalari: gidrofobizatsiya giluvchi vositalar sifatida, kosmetika,
farmatsevtikaning dolzarb vazifalaridan biridir. Chunki bunday birikmalardan turli
sanoat tarmoqlarida fotostabilizatorlar, nano kukunlarni sintez qilish uchun
prekursorlar va nanokeramika, yupga plyonkali magnit materiallar uchun asos
sifatida foydalaniladi. Shundan kelib chiggan holda, salitsilatlar asosida kompleks
birikmalar sintezini amalga oshirish va hosil bo‘lgan birikmalarning xossalarini
o‘rganish dolzarb vazifalardan biridir.

Dastlabki moddalar sintezi quyidagi usullar yordamida amalga oshirildi:
salitsil kislota eritmasiga 1:1 mol nisbatida tayyorlangan ishqor eritmasi go‘shildi.

HO-C¢H4-COOH + NaOH = HO-C¢H4-COONa + H,O

Mis (1) formiati eritmasini hosil gilish uchun malaxit ustidan 1:4 mol

nisbatida o‘lchab olingan formiat kislota eritmasi qo‘shildi
CuCO;3- Cu(OH),+ 4HCOOH =2 (HCOO),Cu + CO,1 + H,0

Kompleks birikma sintezi quyidagi usul bo‘yicha amalga oshirildi: 0,01 mol
mis formiat 15 ml suvda eritildi. Boshga stakanda 0,04 mol natriy salitsilati 20 ml
suvda eritildi. So‘ngra Cu (Il) formiat eritmasi ustidan tomchilatib, natriy salitsilati
eritmasi qo‘shildi va aralashma hajmi 1,5 marta kamayguncha 4 soat davomida
bug‘latildi. Olingan eritma 2 kunga goldirildi. Hosil bo‘lgan kukunsimon modda 2
ml distillangan suv va 2 ml spirt aralashmasida eritildi hamda gayta kristallash
uchun 72 soatga qoldirildi. Olingan modda massasining dastlabki moddalar
massasiga nisbatan unumi 83 % ni tashkil qgildi.

Sintez gilingan koordinasion birikmaning kristall panjarasining individualligini
isbotlash magsadida dastlabki va sintez qilingan koordinasion birikmaning
rentgenfazaviy tahlili olib borildi va difraktogrammalar solishtirildi. Bunda sintez
gilingan birikmaning tekisliklararo masofalari va intensivligi mos kelmasligi
aniqlandi.

Foydalanilgan adabiyotlar:

1. Abdullayeva Zubayda Shavkatovna, Kadirova Shakhnoza Abdukhalilovna, Khasanov
Shodlik Bekpulatovich, Eshchanov Erkabay Uskinovich. Coordination compounds of copper (I1)
formate with sodium and barium acetates // Journal of Critical Reviews. —Vol 7, 2020. — P. 480-
481
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NIKEL (I1) FORMIATATSETAT NATRIY KOORDINATSION BIRIKMASI
SINTEZI VA KVANT-KIMYOVIY TAHLILI
Sh.0.Xoe¢‘sinoval, Z.Sh Abdullayeva?, Sh.A.Kadirova®, E.U.Eshchanov?,
O.1.Xudoyberganov?

lUrganch davlat universiteti, Urganch
2 Xorazm Ma’mun akademiyasi, Xiva
30¢zbekiston Milliy universiteti, Toshkent

Respublikamizda ishlab chiqgarish tarmoglarini biozararlanishdan himoya
gilishga alohida e’tibor qaratilmogda, jumladan, zararli turlar inventarizasiya
gilinib, ularning viloyatlar kesimida targalish imkoniyatlari aniglandi, gishlog
xo‘jaligi ekinlarini zararli hasharot va boshga invaziv turlardan himoya qilish
usullari keng joriy qgilindi, ularga garshi ekologik toza hamda samarador preparatlar
ishlab chigish va amaliyotga joriy etish borasida gator natijalarga erishilmoqda.
O<zbekiston Respublikasini yanada rivojlantirish bo‘yicha Harakatlar strategiyasida
"atrof-muhit holatiga zarar etkazadigan muammolarning oldini olish» ga garatilgan
muhim vazifalar belgilab berilgan. Bu borada, jumladan, termitlarga qarshi
zamonaviy kurash chora-tadbirlarini ishlab chigish va iqtisodiy jihatdan arzon
preparatlarni yaratish muhim ahamiyatga ega.

Kompleks birikmalarni sintez qilish uchun quyidagi birikmalardan
foydalanilgan: "tahlil uchun toza" markali natriy atsetati, nikel (1) sulfat va formiat
kislota. Ishlatilgan organik erituvchilar ham ma’lum usullar bilan tozalandi va
quritildi [1].

Nikel (I1) formiat tuzi [2] usuliga asosan sintez qgilindi. Dastlab metall tuzining
to‘yingan eritmasi tayyorlandi. Eritma kontsentrasiyasiga mos ravishda ishqor
eritmasi qo‘shilib, metall gidroksidining cho‘kmasi olindi. Cho‘kma dekantasiya
usulida 5 marta yuvildi va tarkibidagi ionlaridan tozalanganligini bilish magsadida
sifat reaktsiyasi o‘tkazildi. Tozaligiga ishonch hosil gilinganidan keyin cho‘kma
ustidan formiat kislotasi quyildi. Natijada metalning formiat tuzi hosil bo‘ldi.
Olingan eritma 70 °C da suv hammomida bug‘latildi va xona haroratida quritildi.

NiSOs+2NaOH=Ni(OH), | +NaSO4
Ni(OH)2+2HCOOH=Ni(HCOO),+2H.0

Ni (II) formiatining natriy atsetati bilan kompleks birikmasi sintezi quyidagi
usul bo‘yicha amalga oshirildi: 0,01 mol nikel (I1) formiat 15 ml suvda eritildi.
Boshga stakanda 0,03 mol natriy atsetat 20 ml suvda issig suv hammomida (50-55
C haroratda) gizdirib, eritildi. So‘ngra Ni(ll) formiat eritmasi ustidan tomchilatib,
Na atsetatning issiq eritmasi qo‘shildi va aralashma hajmi 1,5 marta kamayguncha 4
soat davomida bug‘latildi. Olingan eritma 2 kunga qoldirildi. Hosil bo‘lgan
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kukunsimon modda 2 ml distillangan suv va 2 ml spirt aralashmasida eritildi va

gayta kristallash uchun 72 soatga qoldirildi.
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[Ni(HCOQ),4CH3;COONa] koordinasion birikmasida Markaziy atomning
fazoviy tuzilishini (1-rasm) va koordinasion sonini aniglashda HyperChem 8.07
dasturiy ta’minotining noempirik usulida MINIMAL STO-3G yagilashuvida kirish
fayli yaratildi va Gaussian 9.0 dasturida noempirik 3-21G B3LYP yaginlashuvida
optimizasiya amalga oshirildi.
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1-rasm. [Ni(HCOOQO)34CH3;COONa] koordinasion birikma molekulasining
tuzilishi va kvant-kimyoviy modellashtirishda olingan atomlari o‘rtasidagi
bog¢lar uzunliklari

Foydalanilgan adabiyotlar:

1. Cyronb6exoBa A. BzaumoneiictBue (GopMHATOB, aleraToB, Cyab(haToB, OUBAJIEHTHBIX
METaJUIOB C aMHJaMH U CBOMCTBa TBEPIBIX ¢a3.ABTopedepar aAucc.KaHI.XMM.HAyK buIinkek, —
1999. - 25 c.

2. 3.111.AGnynnaeBa, [1.b.XacaHos, Cuntes
CIIEKTPOCKOITMNYECKOE UCCIIEI0BaHIE KOOPIUHAIIMOHHBIX coequHeHni GopmuaTa kobdanbta (I1) ¢
aneratamu Hatpus u Oapus // Bectauk HYY3. — Tamkent, 2021, — Ne3/1. — C. 254-257.

[I.A.Kaguposga, H.K.Py3metoBa. u
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TABIIY IPAK CHIQINDI TOLASI ASOSIDA HAVO NAMLIGINI
O‘LCHOVCHI MATERIAL OLISH
M.M.Baltayeva,X.0O.Eshchanov,D.D.Babadjanova

Urganch davlat universiteti, yunusbek87ru@gmail.com

Hozirgi paytda butun dunyo bo‘ylab chigindilarni gayta ishlash va chigindisiz
texnologiyalarni qo‘llash dolzarb hisoblanadi. Jumladan, ipakchilik sanoatida ham
butun dunyo bo‘ylab yiliga taxminan 400000 tonna quruq pilla yetishtiriladi.
Xorazm viloyatida ham yiliga. 1800-2000 tonna quruq pilla yetishtiriladi. Ipak-ipak
qurti pillasini o‘rab turgan uzunasiga bir-biriga yopishmagan, seritsin (ipak yelimi)
bilan golangan va yelimlangan ikkita fibroin toladan tashkil topgan. Ipak tolada 25-
30% seritsin, 70-75% fibroin (ogsil modda), 2-3% turli mineral moddalar, 1-1,5%
mum va yog*lar bor.Ipakning 30% qismini seritsin ogsili tashkil giladi va ipakchilik
sanoatida seritsin ko‘p migdorda chiqindi sifatida hosil bo‘ladi[1].

Seritsin kundalik hayotimizning turli jabhalarida muhim ahamiyatga ega.
Jumladan, ozig-ovqgat sanoati, kosmetika, tibbiyot sohasida keng qo‘llaniladi[2].

Ipakchilik fabrikalarining ipak yigirish bo‘limlarida chigayotgan oqova suvlar
tarkibidagi seritsinni cho‘ktirish usullari orgali ajratib olish imkoniyatlari mavjud.
Ammo bu usullarda olingan seritsin tibbiyot, kosmetika kabi yo‘nalishlarda
foydalanishga yarogsiz hisoblanadi. Shu sababli bu chigindi manbadan ajratib
olingan seritsindan boshga maqgsadlarda foydalanish katta ahamiyatga ega[1].

Ipakning tolali chigindilaridan olingan ipak ogsili-seritsin asosida plyonka
namunasini tayyorlash hamda namunadan havo namligini o‘lchovchi qurilmalarda
foydalanish  borasida tadgigotlar olib  borilmogda.  Seritsin  asosida
seritsin:plastifikator:GO tarkibli plyonka namunalari tayyorlandi.

Olingan plyonka namunalaridan foydalangan holda havo namligini o‘lchash
ishlari muhit harorati 26-28°C va elektr tokining 12 V kuchlanishida olib borildi.
Dastlab havo namligi oshib borish tartibida havo namligining elektr
o‘tkazuvchanlikka ta’siri o‘rganildi. Oc‘tkazilgan tajribalar natijalari tekshirish
magsadida o‘lchashlar xuddi shunday sharoitda havo namligining pasayib borish
tartibida ham takroran o‘Ichashlar olib borildi.

Foydalanilgan adabiyotlar:

1. Baltaeva Mukhabbat Matnazarovna, Babadjanova Dono Davronbekovna, Eshchanov
Khushnudbek Odilbekovich. “Obtaining air humidity measuring material based on silk sericin and
graphene oxide”. “Kimyoning dolzarb muammolari” mavzusidagi respublika ilmiy-amaliy
konferensiyasi. UrDU. 21-22 iyun 2024-y.
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2-SHO‘BA. BIOLOGIYA SOHASIDAGI INNOVATSION TADQIQOTLAR:
DOLZARB MUAMMOLAR, YECHIMLAR VA YUTUQLAR

CHARACTERIZATION OF EXOPOLYSACCHARIDE BY RHIZOBIUM
RADIOBACTER 36
S.A.Togayev, B.A.Rasulov, M.A.Pattaeva

Institute of Genetics and Plant Experimental Biology, Uzbekistan Academy of
Sciences, 111226, Kybray District, Tashkent Province, Uzbekistan
E-mail: igebr@academy.uz

Exopolysaccharides (EPS) produced by Rhizobium are high-molecular-weight
polysaccharides secreted outside the bacterial cell [1,2]. These EPS play a crucial
role in the symbiotic relationship between Rhizobium and leguminous plants, aiding
in root nodule formation where nitrogen fixation occurs [2]. The EPS help in
protecting the bacteria from environmental stress, facilitating attachment to plant
roots, and modulating plant immune responses, thereby enhancing the efficiency of
nitrogen fixation and promoting plant growth [2].

In current research it was characterized the EPS of R. radiobacter 36 by FT-IR
and GC-MS. FT-IR spectra help conclude the presence of chemical bonds and
functional groups in EPS macromolecules [2]. In the EPS of the strain IR-
spectroscopy identified peculiar to polysaccharides chemical bonds and functional
groups (Figure). The stretching vibration at 3281.21 cm™ typically corresponds to
O-H stretching, indicating the presence of hydroxyl groups. The 2930.42 cm™ peak
Is associated with C-H stretching vibrations, common in methylene (-CH,-) and
methyl (-CH3) groups. The peaks at 2323.44 cm™, 2285.57 cm™, and 2241.17 cm™
often relate to C=N stretching, suggesting the presence of nitrile groups. The
vibrations at 2110.83 cm™, 2080.54 cm't, and 2050.38 cm are typically due to C=C
stretching, indicating alkyne groups. The peak at 1826.33 cm™ corresponds to C=0
stretching in carbonyl groups such as aldehydes, ketones, or carboxylic acids. The
1594.01 cm? vibration is indicative of C=C stretching in aromatic rings or
carboxylate groups. The 1393.31 cm™ peak can be associated with C-H bending in
methylene groups. The 1242.93 cm? stretching vibration corresponds to C-O
stretching in alcohols, ethers, or ester groups. The peaks at 1022.56 cm™, 916.33
cm?, and 891.45 cm™ are characteristic of C-O-C stretching in glycosidic linkages,
crucial for polysaccharide structure. The lower frequency peaks at 614.68 cm™,
568.47 cm™, 529.04 cm?, 444.60 cm?, 436.30 cm?, and 428.21 cm? are often
attributed to skeletal vibrations or bending modes involving polysaccharide
backbones [2].
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Cptical density

Vigve number, cm-1

GC-MS analysis revealed that EPS of R. radiobacter 36 consists of 88.053%
Glucose and 11.947% Galactose in a molar ratio of 7.36:1. This structure differed
from structured EPS and their structures vary depending on the biotypes and
ecotypes of strains [2].

Used literature:
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and Vangronsveld, J., 2021. Exopolysaccharide carbohydrate structure and biofilm formation by
Rhizobium leguminosarum bv. trifolii strains inhabiting nodules of Trifolium repens growing on
an old Zn—Pb—Cd-polluted waste heap area. International Journal of Molecular Sciences, 22(6),
p.2808.

2. Rasulov, B.A,, Dai, J., Pattaeva, M.A., Yong-Hong, L., Yili, A., Aisa, H.A., Qiu, D. and
Li, W.J., 2020. Gene expression abundance dictated exopolysaccharide modification in Rhizobium
radiobacter SZ4S7S14 as the cell's response to salt stress. International Journal of Biological
Macromolecules, 164, pp.4339-4347.

SHIMOLI-G‘ARBIY O‘ZBEKISTONDA TARQALGAN HAQIQIY
QALQONLI QANDALALARNING HAYOTIY SIKLLARI.
A.l.Iskandarov, B.R.Xolmatov

Urganch davlat universiteti, iskandarov@urdu.uz
O ‘zbekiston Respublikasi Fanlar Akademiyasi Zoologiya instituti.

Haqiqgiy galgonli gandalalarning hayot sikli ham boshga ko‘plab hasharotlar
kabi bevosita haroratga bog‘liq holda amalga oshadi. Bahor oyining haddan ziyod
sernam kelishi yoki kuzda haroratning erta pasayishi ayrim gandala turlarining
(Halyomorpha halys) polivoltin sikldan bivoltinga o‘tishi yoki aksincha bahor
oyining ilig kelishi bilan haroratning gandalalar gishki tinim davridan erta chiqgib
rivojlanishi uchun maksimal sharoit vujudga kelgan yillarda avlodlar soni ortishi
kuzatiladi [2].
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Aksariyat hasharotlar kabi gandalalar ham yashashi uchun noqulay sharoit
vujudga kelgan davrda diapauza (tinim holat) holatiga o°‘tadi. Diapauza
organizmdagi oziga moddalarini tejamkorlik bilan sarflab, uzoq muddat noqulay
sharoitdan yashab chigishga imkon vyaratadi. Bu davrda ularning rivojlanishi
to“xtaydi. Qandalalar chala o‘zgarish bilan rivojlanadigan hasharotlar bo‘lgan uchun
ularda diapauza holati asosan tuxum va voyaga yetgan (imago) shaklda o‘tadi.
Tadgigotlarda aniglangan hagiqgiy galgonli gandala turlarining gishki tinim davrini
imago holatida o‘tkazishi olib borilgan ilmiy tadgigot ishlarimiz va adabiyot
ma’lumotlari asosida o‘rganildi [3; 4].

Asosiy gism. Olib borilgan fenologik kuzatuvlar hamda adabiyotlar tahlili
shuni ko‘rsatdiki [1], Shimoli-g‘arbiy O°zbekiston haqigiy galgonli gandalalar
faunasi uchun 24 ta tur uchrashi gayd etildi va ularning rivojlanish sikllari quyidagi
3 ta asosiy guruhlarga ajratildi.

a) Monovoltin turlar — bir yilda bir marta nasl beradigan turlar. Bularga
Apodiphus integriceps, Sarpocoris fuscispinus, Carpocoris purpureipennis,
Palomena prasina, Dolycoris baccarum, Antheminia lunulata, Sciocoris cursitans,
Chlorochroa pinicola, Aelia acuminata, Neottiglossa leporina, Acrosternum
breviceps, Bagrada kaufmanni, Bagrada abeillei, Desertomenida quadrimaculata,
Graphosoma lineatum, Leprosoma tuberculatum, Ventocoris fischeri, Tarisa
elevata, Tarisa subspinosa, Zicrona caerulea turlari mansub. Ular 20 turdan iborat
bo‘lib, umumiy turlar ichida 83,3 % ni tashkil etadi.

b) Bivoltin turlar — bir yilda ikki marta nasl beradigan turlar. Bularga
Brachynema germarii, Eysarcoris ventralis, Eurydema ornata, turlari mansub. Ular
3 turdan iborat bo‘lib, umumiy turlar ichida 12,5 % ni tashkil etadi.

s) Polivoltin — bir yilda 3 va undan ko‘p nasl beradigan turlar. Bularga
Halyomorpha halys turlari mansub. Ular 1 turdan iborat bo‘lib, umumiy turlar
ichida 4.2 % ni tashkil etadi.

Xulosa. Olib borilgan fenologik kuzatuvlar natijasida shimoli-g‘arbiy
O‘zbekiston hagiqgiy galqonli gandalalar faunasi uchun 24 ta tur uchrashi gayd etildi
va ularning rivojlanish sikllari bo‘yicha, monovoltin, bivoltin va polivoltin turlarga
ajratildi.

Foydalanilgan adabiyotlar
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SHIMOLI-G‘ARBIY O‘ZBEKISTONDA TARQALGAN HAQIQIY
QALQONLI QANDALALARNING HAYOTIY SHAKLLARI.
A.l.Iskandarov., B.R.Xolmatov
Urganch davlat universiteti, iskandarov@urdu.uz
O ‘zbekiston Respublikasi Fanlar Akademiyasi Zoologiya instituti.

Shimoli-g‘arbiy O‘zbekiston haqiqgiy galgonli gandalalar hayot shakli bo‘yicha
guruhlarga ajratib o‘rganish muhim ahamiyatga ega. Bu borada ko‘plab ilmiy
tadqiqot ishlari olib borilgan. Yarimgattigganotlilarning hayot shaklini guruhlashda
Kirichenko [1; 4.], Kerjner [3] lar taklif gilgan uslubga asoslangan holda o‘rganildi.
Umuman yarimqgattigganotsimonlar hayot shakliga ko‘ra 10 ta guruhga
(dendrobiontlar, dendro-tamno-xortobiontlar, tamnobiontlar, xortobiontlar, gerpeto-
xortobiontlar, geo-gerpetobiontlar, epigeobiontlar, evribiontlar, godrobiontlar,
ektoparazitlar) ajratiladi [2].

Asosiy gism. Shimoli-g‘arbiy O‘zbekiston haqiqiy galgonli gandalalari hayot
shakliga ko‘ra 6 ta asosiy guruhga mansub ekani aniglandi.

a) Xortobiontlar — o‘t o‘simliklar goplamida yashashga moslashgan turlar:
Sarpocoris fuscispinus, Carpocoris purpureipennis, Brachynema germarii,
Atheminia lunulata, Eysarcoris ventralis, Aelia acuminate, Neottiglossa leporine,
Eurydema ornate, Bagrada kaufmanni, Bagrada abeillei, Graphosoma lineatum,
Leprosoma tuberculatum, Ventocoris fischeri, Tarisa elevate, Tarisa subspinosa
turlardan iborat bo‘lib 62,5 % (15 tur) ni tashkil etadi.

b) Dendrobiontlar-daraxt o‘simliklarda yashashga moslashgan turlar. Ular
Apodiphus integriceps, Chlorochroa pinicola, Acrosternum  breviceps,
Desertomenida quadrimaculata, turlaridan iborat bo‘lib, 16,66 % (4 tur) ni tashkil
etadi.

s) Xorto-tamno-dendrobiont — daraxt, buta va o‘t o‘simliklar goplamida
yashashga moslashgan turlar. Bu guruhga Zicrona caerulea, turi mansub bo‘lib,
ulushi umumiy turlar ichida 4,17 % (1 tur) ga teng.

d) Gerpetobiont guruhga Sciocoris cursitans tur mansub bo‘lib, bu guruh
umumiy turlar ichida 4,17 % (1 tur) ni tashkil etadi.

e) Evrixortobiont — turli biotoplarda uchraydigan ot o‘simliklar goplamida
yashashga moslashgan turlar: Bu Halyomorpha halys, Dolycoris baccarum turlari
mansub bo‘lib, ular umumiy turlar ichida 8,33 % (2 tur) ni tashkil etadi.
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f) Dendro-tamnobiont — daraxt va butazorlarda yashashga moslashgan turlar.
Bu guruhga Palomena prasina, turi mansub bo‘lib, ulushi umumiy turlar ichida
4,17 % (1 tur) ga teng.

Haqiqgiy galqonli gandalalar oilasining aksariyat turlari fitofil (o‘t o‘simliklar
goplamida yashovchi) lar bo‘lgani uchun xayot shakliga ko‘ra o‘simlikho‘r
xortobiontlar hisoblanadi. Shunga asosan olib borilgan tadgiqotlarimizda
aniqlangan 24 tur galgonli gandalalarning 62,5 % (15 tur) ni xortobiontlar tashkil
etdi (1-jadval).

1-jadval
Shimoli-g*arbiy O¢zbekistonda targalgan haqiqiy gqalqonli gandalalarning
hayot shakllari

Ne Qandalalarning hayot shakli Tur soni %
1. Xortobiontlar 15 62,5
2. Dendrobiontlar 4 16,66
3. Dendro-tamnobiont 1 4,17
4. Xorto-tamno-dendrobiont 1 4,17
5. Gerpetobiont 1 4,17
6. Evrixortobiont 2 8,33
Jami: 24 100
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1. Kupuuenko A.H. Hacrosimuue nomyxkectkokpsuible EBponeiickoit yvactu CCCP. M. JL.,
W3n —Bo AH CCCP, M., 1951. — 423 c.

2. Kupnuenko A.H. Tlomyxectkokpbuibix (Hemiptera: Heteroptera) Tamkukucrana. —
Nyman6e, 1964. — 259 c.

3. Kepxuep U.M. Tlonyxectkokpbuisie cemeiictBa Nabidae (Heteroptera) mupoBoit ayHsbr.
ABToped. muc. ... fokTopa o6uoin. Hayk. — Jleaunrpaza. 1990. — 29 c.

4. Kupuuenko A.H. HoBble © Majou3BeCTHBIC MOJyKeCTKOKpbuUTbie (Hemiptera-
Heteroptera) Tamkukucrana // Tp. 3oo0m. uact-ra AH CCCP, 1952. Bem. 10. — C. 176-178.

SARIQ YUMRONQOZIQ (SPERMOPHILUS FULVUSII LICHTENSTEIN,
1832) NING XORAZM VILOYATIDA TARQALISHI, BIOLOGIYASI
A.O. Otaboyev, X.F. Abdirimov, I.1. Abdullaev

tayanch doktorant (PhD), Xorazm Ma 'mun akademiyasi, Xiva
stajyor tadqigotchi, Xorazm Ma 'mun akademiyasi, Xiva
b.f.d., professor, Xorazm Ma 'mun akademiyasi, Xiva

Hayvonot dunyosi ob’ektlarining davlat kadastri asosida sutemizuvchi
hayvonlarning geografik targalishi, tur tarkibi, ko‘pligi, yashash muhiti,
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xo‘jalikdagi ahamiyati va undan foydalanish masalalariga ilmiy yondashuv bugungi
kunning eng asosiy masalalaridan biri  hisoblanadi. Bu O‘zbekiston
Respublikasining “Hayvonot dunyosini muhofaza gilish va undan foydalanish
to‘g‘risida”gi 2016 yil 19 sentyabrdagi 408-son Qonuni hamda O°zbekiston
Respublikasida hayvonot dunyosi ob’ektlarining davlat kadastri yuritish tartibi
O‘zbekiston Respublikasi Vazirlar Mahkamasining “Hayvonot va o‘simlik dunyosi
ob’ektlarining davlat hisobini yuritish, ulardan foydalanish hajmlarini hisobga olish
va davlat kadastrini yuritish to‘g‘risida”gi 2018 yil 7 noyabrdagi 914-son garori
bilan amalga oshiriladi.

Yugoridagilardan kelib chiggan holda biz sarig yumronqozig Spermophilus
fulvusii (Lichtenstein, 1832) ning Xorazm viloyatida targalishi, tur tarkibi, ko‘pligi,
yashash muhiti, xo‘jalikdagi ahamiyatini o‘rganish magsadida Xorazm viloyatining
“Xorazm milliy tabiat bog‘i” hududi Xiva (1163 ga), Tuprogqal’a (19538,8 ga),
tumanlari bo‘limlarida tadgigotlarni amalga oshirdik va tadgigot hududi va
hayvonning tarqalishini GIS xaritasini tuzish, uning biologik xususiyatlarini
o‘rganish kabi vazifalarni belgilab oldik.

Tadgiqotlarimiz davomida kuzatish, sanashning marshrutli uslubi (piyoda yoki
avtomobilda), oyoq izlari, axlatlarini gayd etish,15x50 li binokl va Viking firmasmin
60 trubkasi yordamida kuzatish uslublaridan foydalanildi. Kuzatuv nuqtalari va
diggatga sazovor joylarning koordinatalari Locus Map yordamida gayd etildi. 2023
yil 23 sentyabrdan 14 oktyabrgacha Xiva va Tuproqgal’a tumanlarining milliy
tabiat bog‘i hududida (1-rasmga garang) Spermophilus urug‘iga mansub turlar
to‘g‘risida ma’lumotlar to‘plandi va sanoqi o‘tkazildi [2].

.
~
S
< ‘&
1)
1-rasm. Xorazm Milliy tabiat bog*i 2-rasm. Xorazm Milliy tabiat bog¢i
(Xiva tumani) (Tuproqqal’a tumani)

[Imiy nomi: Spermophilus fulvusii (Lichtenstein, 1832), ruscha nomi: JX&nrerit
cycnuk, o‘zbekcha nomi: Sarig yumrongozig. Magomi: O‘zR QK 4 (DD), xalgaro
magomi: TMHI QR (LC). Sarig yumrongozigni tanasining uzunligi 52-56 sm, dum
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uzunligi 18 sm gacha, vazni - 2 kg ga yetishi aniglandi. Urg‘ochisining uzunligi
erkaklarnikidan bir muncha kichikroq bo‘lib, deyarli farq etmasligi, lekin vazni
deyarli ikki baravar engilrog bo‘lishi gqayd etildi. Dumi tana uzunligining uchdan bir
gismini tashkil qilish, tez xarakarchanligi bilan ajralib turadi (3-rasm).
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3-rasm. Spermophilus fulvusii

Spermophilus fulvusii viloyatning cho‘l va chala cho‘laridan iborat hududlarida
targalgan (4-rasm). U shuvoq, sho‘r a o‘simliklari bo‘lgan qumli dashtli yerlarda,
gilli cho‘llarda, chala cho‘llarda yashaydi.

o Spermophilus fulvasii
o Aearmil cyeanx
* Sariq yumroaqgoziq

____

SHARTLIBELGILAR
D Vioyst va tuman maskazian ? L -

Mvtomebd yo'lar

s Tome yo'liar
Qoraqum

| A

R Avioaco

D Suv ombor

Ma'muriy chegaralar

e Resputitia

e Qoracoipogiston Tespublican

s oyt - Loyths chegaras © Zamonaviy targalish areali

Tumman

4-rasm. Sariq yumronqgozigning Xorazm viloyatida tarqalishi.

Ularning hududlardagi yashash zichligi o‘rganilganda Xiva Qoraqum Milliy
tabiat bog‘i hududida maksimal zichlik 68 individ/gani, Tuproqqgal’a Milliy tabiat
bog‘i hududida maksimal zichlik 87 individ/ga to‘g‘ri kelishi qayd etildi.
Shuningdek Spermophilus fulvusii hayot faoliyatiga sheklovchi omillar ta'siri
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o‘rganilganda tabiiy yashash joylarining tanazzulga uchrashi, gisgarishi va yo‘qolib
borishi, ifloslanishi, haddan tashqari biologik resurslardan foydalanish va tabiiy
resurslarni samarasiz boshqarish, hamda transport infratuzilmasi ekanligi gayd
etildi.
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QUYI AMUDARYO OKRUGI ODONATAFAUNASINING (INSECTA:
ODONATA) TURLAR TAVSIFI
Axmedova Mohira Shavkatovna®, Matniyazov Bekzod Ulug‘bekovich?

Xorazm ma ’mun akademiyasi ilmiy xodimi (PhD) mokhiral011@gmail.com
20 ‘simliklar karantini va himoyasiilmiy tadgiqot instituti Xorazm filiali direktori

Ninachilar (Insecta: odonata) yer yuzidagi eng gadimgi hasharotlar bo’lib, 300
min. yil oldin toshko’mir davrida paydo bo’lgan [6]. Ninachilar amfibiont
hasharotlar hisoblanadi. Shuningdek ular bir gancha qonso’rar hasharotlarni qirib,
ular populyatsiyasini bargarorligini saglab turadi. Tabiatda bioindikator tur sifatida
tavsif etiladi. Hozirgi kunda dunyo bo’yicha ninachilarning 6650 ta turi fanga
ma’lum. Shularning 600 dan ortiq turi gazilma holida paleontologik tahlillar asosida
topilgan [7]. Ninachilar suv ekotizimining tarkibiy gismi bo’lib, lichinkalari baliglar
uchun ozuga bo’lib xizmat giladi. Barcha “Odonata” lar ham yirtgich, ham o’lja
sifatida ekologik jihatdan muhim hisoblanadi [2]. Ularning lichinkalari suvda
ko’payuvchi bir gancha hasharotlar lichinkalari ustidan tabiiy biologik nazoratni
tashkil etadi va shu bilan bezgak, isitma, filariya kabi bir gator yuqumli kasalliklarni
ham nazorat gilishda yordam beradi [4]. Ba’zi turlarning imagolari paxta va sholi
dalalarida oziq izlab, ushbu o’simliklarning zararkunandalariga garshi kurashda
ishtirok etadi. Bunda asosan urg’ochi hasharotlar muhim rol o’ynaydi [8].

Dunyo bo’yicha odonatafauna turlicha tagsimlangan. Asosan namlik yetarli,
tropik va subtropik iglimli mintagalar turlar ko’pligi bilan qurug iglimli
mintagalardan farq qiladi. Ninachilari sistematikasi bo’yicha Markaziy Osiyoda bir
gancha tadgigotlar amalga oshirilgan bo’lib, hududda 85 ta tur gayd etilgan.
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Jumladan Turkmanistonda-51 ta, O’zbekiston va Tojikistonda-56, Qirg’istonda-58,
Qozog’istonda-66 ta tur aniglangan [9]. O‘zbekistonning shimoli-g‘arbiy qismi
hisoblangan - Quyi Amudaryo okrugining iglimi kontinental bo‘lib, gishi davomli
va sovuq, yozi nisbatan quruq va issig. VVohada deyarli ninachilar faunasi yetarli
darajada o‘rganilmagan hisoblanadi [9;10;11].

Okrugning shimoliy qismi tekis bo‘lganligidan gishda shimoli shargdan Sibir
antisikloni, shimoldan Arktika havosi to‘sigsiz kirib keladi. Natijada, gishda harorat
pasayib, yanvarning o‘rtacha harorati —4,5-7,6°C atrofida o‘zgaradi. Ba’zan sovuq
havo massalarining turib qolishi natijasida eng past harorat —32 —33°C ga tushib
goladi. lyulning o‘rtacha harorati +27,0 +28,0°C. Eng yuqori harorat +44 +46°C.
Quyi Amudaryo hududi O‘zbekistonda eng kam yog‘in tu- shadigan joy. O‘rtacha
yillik yog‘in miqdori 80-100 mm. Bunga asosiy sabab, okeanlardan uzoqda, yerusti
tekis, yozgi haroratining yuqoriligidir.
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1-rasm. Tadgigot olib borilgan hududlar (Google Earth).

2021-2023-yillarda, bahor-yoz-kuz mavsumida olib borilgan Quyi Amudaryo
ogruguning bir-biriga o’xshamagan Asaul, Biybazar, Nurmanbay, Do’simbiy,
Jumurtov, Vazir, Quyi Amudaryo davlat biosfera rezervati, To’rtko’l, Oqoltin,
Oggamish, Baligchi, Qizilrabot, Nayman, Sarapayon, Qorako’l, Qipchak,
Qilchinogq, Xayravot, Chimboy, Sulton Uvays tog’ tizmalari va Xalgabod
hududlarining turli landshaftlarida amalga oshirildi (1-rasm).

Kuzatuvlarga ko’ra ninachilar (Odonata) Anisoptera va Zygoptera kenja
turkumga mansub: 5 ta oila, 10 ta avlod, 23 ta tur uchratildi. Jumladan suv havzalari
yaqin joylarda (ko’l, suv-botqoq hudud, drenajlar, turib golgan vagtinchalik suv
havzalar) atrofi, aholi yashash punktlari va sug’oriladigan maydonlar (tez oquvchi
ariglar va kanal atroflari va sholi ekilgan maydonlar), to’qay va cho’l hududlari
gamrab olindi.
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Turkum Kenja turkum Oilaa Kenja oila Avlod
Lestidae Sympycmatinae Sympecma
Zygoptera Coenagrionidae Ischnurinae Ischnura
. . Gomphus
Gomphidae Gomphinae Lindenia
Aechnidae Aechninae Anax
Odonata : Libellulinae Crocothemis
Anisoptera Sympetrum
Libellulidae Pantaliinae Pantala
Sympetrinae Orthetrum
ymp Selysiothemis

Olib borilgan tadgiqotlar natijalariga ko‘ra — Xorazm viloyatida targalgan
ninachilarning dominantlik ko‘rsatgichlari Skufyanin shkalasi bo‘yicha quyidagicha
tavsiflandi:

Dominant turlar 5 ta: Sympecma gobica 8,4%, Crocothemis servilia 8,27%, Anax
Parthenope 13%, Orthetrum Sabina 8%, Pantala flavescens 25,5% ni tashkil etdi.

Subdominant turlar 7 ta: Sympecma paedisca 5,5%, Sympetrum vulgatum 3,8 %
Crocothemis erythraea 3,6%, Ischnura fountainei 3,5%, Ischnura elegans 3,4 %,
Selysiothemis nigra 3,1%, Ischnura pumilio 2,8% ni tashkil etdi.

Kam sonda uchratilgan turlar 4 ta: Orthetrum albistylum 2,7%, Sympetrum
striolatum 2,7%, Anax imperator 2,6%, Sympetrum meridionale 1,6 % ni tashkil etdi.

Kamyob turlar 6 ta Lindenia tetraphylla 0,68%, Orthetrum brunneum 0,45%,
Sympetrum fonscolombii 0,20%, Orthetrum cancellatum 0,20%, Stylurus ubadschii
0,04%, Orthetrum coerulescens 0,04% ni tashkil etdi.

Xorazm viloyatida ninachilarining Skufyanin shkalasi bo‘yicha - dominant turlar
5 ta, umumiy turlar sonini - 23% ni, Subdominant turlar 7 ta, umumiy turlar sonini -
31% ni, kam sonda uchratilgan turlar 8 ta, umumiy turlar sonini - 18% ni va kamyob
turlar 6 ta, umumiy turlar sonini - 27% ni tashkil etdi.

2-rasm. Ninachilar individlarining dominantlik ke‘rsatgichlari
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Bizning kuzatuvlarimiz natijalariga ko‘ra eng ko‘p sonda (25,5%) uchratilgan tur
sifatida-Pantala flavescens turini keltirishimiz mumkin. Yetuk imago o’rtacha
kattalikda. Tanasining uzunligi 4.5 sm. Qanotlari uzunligi (yoyilganda) 8 sm. Tashqi
ko’rinishidan Smpetrum avlodiga mansub ninachilarga o’xshash. Bosh qismi sarig-
qgizil rangda. Ko‘krak gismi qora chiziglar o‘tgan, sarig-tillarangda. Qorinchasining
rangi ko’kragi bilan bir xilda. Orga ganotlarining asosida, ya’ni burchak gismida-to‘q
sariq dog‘chasi bor. Qanotlarining uchki gismida to‘q rangli pteriostigmasi bor.

Umumiy hisobda ushbu tur kolleksiya materiali sifatida yig‘ilgan turlardan
tashqgari juda ko‘p sonda barcha tumanlarda gayd etildi. P.flavescens turi fenologik
ko‘rsatgichlariga ko‘ra bahorgi-yozgi guruhga mansub bo‘lib, uchish faolligi davrida
Xorazm viloyatida eng ko‘p sonda uchratilib, boshga turlarga nisbatan dominantlik
qgildi. To’da hosil gilib uchib yuruvchi tur. To’xtamasdan bir necha soat uchib yurishi
mumkin. Agrosenozlardan sholi ekilgan dalalarda, to‘qay biotopida-tabiiy ko‘lmaklar
atrofida, ko‘llar va sun‘iy baliqchilik xo‘jaliklarda juda ko‘p sonda uchratildi.

Xulosa qilib aytadigan bo‘lsak, ekologik muommolarning keskinlashuvi, tabiiy
landshaftlar inson omili tomonidan yo‘q qilinib, shaharsozlik va agrosenozlarni
vujudga kelishi albatta — hasharotlar dunyosiga katta ta’sir giladi. Ayrim turlarni
yashash mubhiti yo‘q qgilinganligi sababli migratsiya qilishi yoki ozuqgasi kamayishi
hisobiga ushbu hududlarda takror gayd gilinmay “Qizil kitob” sahifalariga Kiritilishi
mumkin.

Ninachilar biologiya fanining turli sohalarida turli tadgigotlar uchun namuna
obyekti bo‘lib xizmat giladi. Ushbu hasharotlar organizmining tuzilishi va hayotiy
faoliyatining xususiyatlarini o‘rganish - texnika fanlarida, shu jumladan aviatsiya va
ilmiy bilimlarning boshga sohalarida amaliy qo‘llanilishini topdi. Tabiiy suvlarning
sifatini bioindikatsiya gilish uchun ninachilar lichinkalariga o‘xshagan gidrobiont
hasharotlar tarkibi va targalishi to‘g‘risidagi ma’lumotlardan foydalaniladi.

Ninachilar gadimgi hasharotlar bo‘lganligi sababli, noyob genofondning
tashuvchisi ekanligini unutmasligimiz kerak, shuning uchun xalgaro miqgyosda -
ularning noyob turlari himoyalangan va Qizil kitoblarga Kkiritilgan. Ninachining
parvozi, rang-barangligi tufayli ular ham estetik zavg manbai hisoblanadi.

Foydalanilgan adabiyotlar:

1. Dijkstra K. D. B., Bechly G., Bybee S. M., Dow R. A., Dumont H. J., et al. The
classification and diversity of dragonflies and damselflies (Odonata) (anr:x.) // Zootaxa. — 2013.
—Vol. 3703, no. 1. — P. 36—45.

2. Dijkstra K.-D. B., Kalkman V. J., Dow R. A., Stokvis F. R., Van Tol J. Redefining the
damselfly families: a comprehensive molecular phylogeny of Zygoptera (Odonata) (aurm.) //
Systematic Entomology. — Wiley-Blackwell, 2014. — Vol. 39, no. 1. — P. 68—96.

3. Jens, P. and Runyan, S., 2006. Dragonflies of the family Aeshnidae in British
Columbia: Bio. Notes and Field Key, Based on Specimens in the Royal British Columbia
Museum Collection.
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XORAZM VOHASI ANTROPOGEN BIOSENOZLARIDA CULEX PIPIENS
(DIPTERA: CULICIDAE) CHIVINLARI: MORFOLOGIYASI VA
BIOLOGIYASI
M.F.Badalova o‘qgituvchi, Sh.M.Atjanova, I.I1.Abdullaev

Urganch davlat universiteti, Urganch
tayanch doktorant (PhD), Urganch davlat universiteti, Urganch
b.f.d., professor, Xorazm Ma 'mun akademiyasi, Xiva

Culex pipiens turi oddiy chivin sifatida ham tanilgan va dunyo bo‘ylab keng
tarqalgan. Dastlab ularning hayot tarzi qushlar bilan bog‘liq bo‘lishiga garamay,
endilikda ular insonlar, hamda boshga sutemizuvchilarni ham qoni bilan
oziglanishga o‘tgan. Culex pipiens kasallangan qushni chagadi va keyin yangi
gurbonni, qush yoki insonni axtaradi va natijada mavjud virusni uzatadi. Virus
qushlar orasida, bugungi kunga kelib, insonlarga va boshga sutemizuvchilarga shu
taiga targala boshladi [1; 3].

Antropogen ta'sir shahar va qishloglarda qon so‘ruvchi chivinlar
populyatsiyasining shakllanishiga sezilarli ta'sir ko‘rsatdi Culex pipiens Linnaeus
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chivinlarini olimlarning o‘ziga jalb gilishi ularning o‘ziga xos tuzilishi va biologik
xususiyatlari, shaharlarda keng targalishi va yerto‘lalarda yil davomida rivojlanish
qobiliyati bilan izohlanadi [2]. Culex pipiens chivinlari nafagat tajovuzkor gon
so‘ruvchi, balki bir gator kasalliklarni yugtirishda, targatishda ham ishtirok etadi.
Ular turli gitalarda keng targalgan bo‘lib, bakterial va virusli kasalliklar
go‘zg‘atuvchilari, ayrim oddiy va gelmintlarning tashuvchisi sifatida tanilgan [4; 9;
10]. Yuqoridagi masalalardan kelib chigib, shaharlarda keng targalgan qon
so‘ruvchi Culex pipiens chivinlarini bioekologik xususiyatlarini o‘rganish va ularga
garshi kurash choralarini ishlab chiqgis katta ilmiy va amaliy ahamiyat kasb etadi.
Culex pipiens ning morfologik xususiyatlari va hayot tarzini o‘rganish magsadida
2023-2024 vyillarning yoz-kuz davrida Xorazm viloyatining Urganch shahari va
yana 3 ta tuman markazlaridagi ko‘p qavatli binolarning yerto‘lalarida
biomateriallar yig‘ildi.

Bunda tuxum, lichinka va g‘umbaklarni yig‘ishga alohida e’tibor garatildi.
Shuningdek bunday namunalar tabiiy biotoplarda — shahr va tumanlarning suv
omborlarida ham amalga oshirildi. Har safar, lichinkalardan namuna olish bilan bir
vaqtda, suv chuqurligi va undagi o‘zgarishlar hisobga olindi. Lichinkalarni yig‘ish
va saqlashda biz an‘anaviy gidrobiologik usullardan foydalandik. Chivinlar 10-15
sm diametrli to‘rlar yordamida yig‘idi. Yig‘ilgan lichinkalarni saglab turish uchun
harorati 55-60°C bo‘lgan ilig suvdan foydalandi. Turni morfologik xususiyatlarini
o‘rganish va identifikatsiya gilishda 70% spirda saqlandi. Rivojlanish bosqgichlarini
o‘rganish Monchadskiy, (1951) va Gutsevich va boshgalar, (1970) uslublaridan
foydalanildi [6; 8].

Lichinkalar tana a’zolarining uzunligi va kengligi va antennalarning uzunligi
mikrometrlarda ifodalandi. Bunda ko‘zlar / bosh kengligi bilan bosh uzunligi. -
ko‘krak uzunligi / ko‘krak Kkengligi. - oxirgi segmentning uzunligi/oxirgi
segmentning  kengligi. Qabul qilingan uslublar asosida C. pipiens
populyatsiyalarining morfologik xususiyatlarini o‘rganish uchun voyaga yetgan
katta yoshdagi chivinlardan foydalanildi [5; 7]. Tadgigotlarimizda Culex pipiens
quyidagi morfologik belgilari o‘rganildi va gayd qgilindi (2-rasm).

2-rasm, Culex pipiens chivini va lichinkasi
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3-rasm, Culex pipiens ganotining tuzilishi

Oddiy chivinlar (Culex pipiens) o‘rtacha kattalikdagi hasharot, 6 mm ga
bo‘lishi qayd etildi. Tanasi jigarrang ba’zan kulrang-jigarrang tusda uchradi.
Qanotlari asosan jigarrang, o‘ziga xos tomirlanishga radiuslarga ega (2-rasm).
Yeto‘lalarda, suv omborlarida olib borgan tadgigotlarimizda Culex pipiens
ifloslangan suvga 120 tadan 260 tagacha tuxum qo‘yishi o‘rganildi. Lichinkalar 2
ba’zan 3-kundan boshlab tuxumdan chiga boshladi. Lichinkalik davrida og‘izdagi
naysimon  filtrlar  yordamida zamburug‘lar, bakteriyalar va  boshga
mikroorganizmlar bilan oziglandi. Lichinkalar g‘umbakga aylanguncha 4 ta
bosgichdan o‘tdilar. Suvdagi g‘umbaklar galgib harakatlari kuzatildi. Bunday
harakatlarni amalga oshirishga imkon berushda uning vergulsimon shakli muhim
ahamiyat kasb etishi aniglandi. G‘umbaklardan 3 - kundan chivinlar chiga boshladi.

Xulosa qilib shuni aytish mumkinki, chivinlar, odatda, hasharotlar turiga
garab, suv sathining o‘zgarishi yoki doimiy suv mavjud bo‘lgan joylarda tuxum
go‘yadi, umuman ularni tuxum qo‘yishi uchun suv sathi 3 sm ni tashkil gilsa kifoya.
Chivinlar ba'zan hatto toshgin suvlarini yaxshi ko‘radiganlar va turg‘un suvlarni
yaxshi ko‘radiganlarga bo‘linadi. Culex pipiens tinch turgan, iflos suvlarni afzal
ko‘radi. Lichinkalar chiggach, chivin asta-sekin jinsiy yetiladi, ba’zi chivinlar oz
joyi yaqginida qoladilar, lekin ba'zi urg‘ochi Culex pipiens tuxumlarining rivojlanishi
uchun zarur bo‘lgan qon ozugasini izlab, kilometrlab masofani bosishadi.

Foydalanilgan adabiyotlar:
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SOYA O‘SIMLIGI DONIDAGI OQSIL VA AZOT MIQDORIGA
MIKROBIOLOGIK PREPARATLARNING TA’SIRI
D.B. Amonova, H.X. Matniyazova

O ‘z RFA Genetika va o ‘simliklar Eksperimental biologiyasi instituti tayanch
doktoranti, dildoramonoval990@mail.ru
O Z RFA Genetika va o ‘simliklar Eksperimental biologiyasi instituti yetakchi ilmiy
xodimi, Chirchiq Davlat pedagogika universiteti professori, matniyazova@mail.ru

Qishlog xo‘jaligida ozuga moddalarni  boshqgarish  o‘simliklarning
muvaffaqgiyatli yetishtirishning eng muhim omillaridan biri hisoblanadi. Bioo‘g‘itlar
hosilning sifati va migdoriga ta’sir gilishi mumkin [1]. Soya urug‘i tarkibidagi ogsil
va yog‘ miqdoriga ko‘ra dukkakli ekinlar orasida yetakchi o‘rinda turadi. Undan
boshga manbaallarga garaganda arzonrog va oson ogsil olish imkoni mavjud.
Tadgiqotlarida Rhizobium shtammlarini go‘llash dukkakli o‘simliklar barglaridagi
xlorofill tarkibiga va urug‘dagi ogsil migdoriga ijobiy ta’sir gilishi aniglagan [2,3].

Material va Uslublar: Tadgiqgot obyekti sifatida soya (Glycine Max L.)
o‘simligining Arleta navidan hamda Rizotorfin va Nitragin mikrobiologik
o‘g‘itlaridan foydalanildi. Urug‘larni ekishdan oldin “Rizotorfin” preparatining
1:1,5 nisbatdagi eritmasida 2 soat davomida, Nitragin preparatining
1:10 nisbatdagi eritmasida urug‘lar 30-40 minut davomida inokulyatsiya qilinib,
takroriy ekin sifatida ekildi. Dondagi umumiy azot miqdori Keldal usulida
aniglandi.

Olingan natijalar va ularning tahlili.

Azot ogsil sintezidagi eng muhim element bo‘lib, uning optimal sharoitlarda
ortishi ogsil miqdorini oshiradi [1]. Tajribalarda mikrobiologik preparatlar bilan
ishlov berib ekilgan soya navlari urug‘idagi azot miqdori belgilari o‘rganilganda,
barcha preparatlar don tarkibidagi azot miqgdoriga ijobiy ta’sir ko‘rsatganligi
aniglandi (1-rasm). Buni soya o‘simligida mikrobiologik preparatlar ta’sirida azot
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fiksatsiyalash jarayonining jadallashuvi natijasidagi o‘simliklarga azot ogimining
ko‘payishi bilan izohlash mumkin.

1-rasm.
Soya o‘simligi donidagi azot migdori, %
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Soya donidagi azot miqdori nazorat variantda 4,864 %, Rizotorfin bioo‘g‘iti
bilan ishlov berilganda 5,486 %, Nitragin preparati ishtirokida esa, ushbu
ko‘rsatkich 6,181 % tashkil etganligi aniglandi. Dondagi ogsil miqgdori belgisi
o‘rganilganda, nazorat variantida (30,43%), Rizotorfin preparati bilan ishlov
berilganda dondagi oqgsil migdori (34,58%), Nitragin preparati ta’sirida esa, ushbu
ko‘rsatkich (38,63%) gayd etganligi kuzatildi.

Xulosa. Mikrobiologik o‘g‘itlar soya urug‘idagi ogsil va azot migdoriga ijobiy
ta’sir kKo‘rsatganligi aniglandi. Dondagi ogsil miqdori Rizotorfin mikrobiologik
preparati bilan ishlov berilganda, 30,43 - 34,58 % ga oshganligi, Nitragin preparati
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ta’sirida esa, 30,43 — 38,63 % oshganligi gayd etildi. Buni azot fiksatsiyalash
jarayonining jadallashuvi natijasidagi o‘simliklarga azot ogimining ko‘payishi bilan
izohlash mumekin,
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TAYFI ROZOVIY NAVI G‘UJUMLARINI GULLASHDAN KEYINGI
MUDDATDA SIYRAKLASHTIRISH VA UNING G‘UJUMLAR
RIVOJLANISHI VA SIFATIGA TA’SIRI
F.A. Boyto‘rayeva
Toshkent davlat agrar universiteti tayanch doktoranti
e-mail: f_boyturayeva@tdau.uz

Uzum boshlari va g‘ujumlarini siyraklashtirish - hosil sifatini oshirish
omillaridan biri. Bunday usul, aynigsa, sifatli Xo‘raki uzum yetishtirishda
go‘llanilib, tupdagi yaxshi rivojlanmagan to‘pgullar hamda uzum boshlaridagi
g‘ujumlar ma’lum darajada siyraklashtiriladi. Kam hosil olinsada, ammo, u sifatli
bo‘ladi, kelgusi yil hosil uchun zamin vyaratiladi. Bu usul xo‘raki uzum
yetishtiriladigan mamlakatlarda hamda issigxonalarda ko‘prog go‘llaniladi [2].
G‘ujumlari yaxshi rivojlangan ancha chiroyli uzum boshlari yetishtirish uchun
ulardan bir nechta g‘ujum yoki uning ayrim shoxchalari olib tashlanadi. Bunda
umumiy hosil kamayadi. Tok gullab, ular tabiiy to‘kilgandan 10 - 15 kun keyin
siyraklatila boshlaydi [6]. Hosildorlik darajasini va yashil gismlar zichligini nazorat
qgilish yuqori sifatli uzumga erishish uchun muhim hisoblanadi. Bu magsadga gishda
va yozgi kesish usullarini birlashtirgan holda, uzum pisha boshlashi atrofidagi
mevali zonada uzum boshlarni siyraklatish va barglarni olib tashlash orqali erishish
mumkin, ammo yangi strategiyalar yaginda o‘rganildi [1].
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Tajriba uslubi va materiallari. Tajribalar Gulbog*-Burhon fermer xo‘jaligiga
garashli dala maydonlarida olib borildi. Gulbog*-Burhon fermer xo‘jaligi Toshkent
viloyati Parkent tumanida joylashgan. G‘ujumlarning ganddorlik va kislotalilik
miqgdori qo‘l refraktometri (Master Kit, Atago, Tokyo, Japan) yordamida aniglandi.
Tajribadagi toklardagi fenologik kuzatuvlar va o‘lchovlar X.Ch. Bo‘riyev [3] va
M.A. Lazarevsky [5] usullariga ko‘ra amalga oshirildi. Dala tajribalarining statistik
tahlillari B.A. Dospexov [4] usuli bo‘yicha hisoblangan.

Tajriba natijalari va muhokamasi. Uzum boshlarini siyraklashtirish
keraksiz, ortigcha, uzum boshining zich bo‘lib ketishiga olib keladigan gismlarni
olib tashlash, g‘ujumlarni yiriklashtirish va uzum boshi vaznini og‘irroq bo‘lishiga
imkon beradi. Tokning kuchini golgan uzum g‘ujumlariga yo‘nalishiga, tokning
barglari va mevasining muvozanatlashishiga yordam beradi. Navbatdagi
tajribalarimizdan biri bo‘lgan gullash davridan keyingi g‘ujumlarni siyraklashtirish
ham ikki xil muddatda amalga oshirildi. Quyidagi jadvalda Tayfi rozoviy navi uzum
g‘ujumlarini gullash davridan keyingi siyraklashtirish natijasida uzum boshlaridagi
miqdoriy o‘zgarishlar keltirilgan (1-jadval).

1-jadval
Tayfi rozoviy navi uzum g¢ujumlarini gullash davridan keyingi
siyraklashtirish tajribasi
Sho‘raning Sho‘raning Sho‘radan
Siyraklashtirish tajriba turi dastlabki siyra!<la§htirishdan olingan gism
o‘rtacha keyingi o‘rtacha o‘rtacha
uzunligi, sm uzunligi, sm uzunligi, sm
Nazorat 17,3 - -
Uzum boshining tepa gismidagi shingillarni olib 171 11,2 58
tashlash orqali siyraklashtirish
Uzum boshining o‘rta gismi shingillarini 18,1 17,8 -
navbatlab olib tashlash orqali siyraklashtirish
Uzum boshining uchki gismidan 1/2 gism olib 23,0 115 115
tashlab siyraklashtirish
Uzum boshining uchki gismidan 1/3 gism olib 17,4 11,6 5,7
tashlab siyraklashtirish
Uzum boshining uchki gismidan 1/6 gism olib 18,5 15,4 3,1
tashlab siyraklashtirish
Uzum boshining uchki gismidan 1/12 gism olib 229 21,0 1,8
tashlab siyraklashtirish

Yuqoridagi jadval orgali ko‘rishimiz mumkinki, uzum boshlarining
siyraklashtirishdan avvalgi dastlabki uzunligi 12,0 sm dan 31,1 sm gacha o‘rtacha
29,2 sm uzunlikda ega bo‘ldi. Sho‘raning dastlabki o‘rtacha uzunligining eng
yugori ko‘rsatkichi uzum boshining uchki gismidan 1/2 qism olib tashlab
siyraklashtirish ~ variantida kuzatilgan bo‘lsa (23,0 sm), eng kam o‘rtacha
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uzunlikdagi uzum boshlari uzum boshining tepa gismidagi shingillarni olib tashlash
orgali siyraklashtirish variantida (17,1 sm) kuzatildi. Sho‘raning siyraklashtirishdan
keyingi o‘rtacha uzunligi ko‘rsatkichining eng yuqori miqdori uzum boshining
uchki gismidan 1/12 gism olib tashlab siyraklashtirish variantida (21,0 sm), eng
kam uzunlik esa uzum boshining tepa gismidagi shingillarni olib tashlash orgali
siyraklashtirish variantida gayd etildi. Ushbu jadvaldan shuni xulosa qilib aytish
mumkinki, siyraklashtirishning har bir variant orgali uzum boshi hajmiga turlicha
ta’sir etiladi. Shunday qilib siyraklashtirishning gaysi turi amalga oshirilsa ham,
uzum g ujumlarini siyraklashtirish uzumning umumiy hosildorligi va meva sifatini
oshirishda muhim ahamiyatga ega. Qolgan g‘ujumlar yaxshi meva tarkibi bilan bir
xil pishadi. Quyidagi jadvalda gullash davridan keyingi siyraklashtirilgan uzum
boshlarining uzunligi va g‘ujumlarining hajmini iyun oyidagi o‘lchamlari keltirilgan
(2-jadval). 2- jadvaldan ko‘rishimiz mumkinki, lyul oyiga kelib uzum boshining
siyraklashtirishdan keyingi uzunligining eng yugori o‘rtacha miqdori uzum
boshining tepa gismidagi shingillarni olib tashlash orgali siyraklashtirish variantida
(3,4 sm) kuzatilgan bo‘lsa, eng yirik g‘ujumlar uzum boshining o‘rta gismi
shingillarini navbatlab olib tashlash orgali siyraklashtirish variantida (diametri 13,1,
uzunligi 22,3 mm) kuzatildi.

2-jadval

Tayfi rozoviy navi uzum bosh g¢ujumlarini gullashdan keyingi muddatda
siyraklashtirish va iyul oyidagi uzum boshlarning o‘lchami

Uzum Uzum Siyraklash
boshining boshining Siyraklash tirilgan
siyraklash siyraklash | tirilgan uzum uzum

Siyraklashtirish tajriba turi tirishdan tirishdan boshidagi boshidagi
keyingi keyingi g‘ujumning | g‘ujumning
dastlabki uzunligi, | diametri, mm uzunligi,
uzunligi, sm sm mm
Nazorat 17,3 20,1 12,0 22,6
Uzum boshining tepa gismidagi 11,2 14,6 12,6 22,6

shingillarni olib tashlash orqali
siyraklashtirish

Uzum  boshining o‘rta  gismi 17,8 19,6 13,1 22,3
shingillarini navbatlab olib tashlash
orqali siyraklashtirish

Uzum boshining uchki gismidan 1/2 115 13,9 12,5 22,4
gism olib tashlab siyraklashtirish
Uzum boshining uchki gismidan 1/3 11,6 13,2 12,3 22,4
gism olib tashlab siyraklashtirish
Uzum boshining uchki gismidan 1/6 15,4 17,1 12,1 22,2
gism olib tashlab siyraklashtirish
Uzum boshining uchki gismidan 1/12 21,0 22,8 12,6 20,9

gism olib tashlab siyraklashtirish
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Xulosa. Xulosa qilib shuni aytish kerakki, siyraklashtirishning qaysi turi
amalga oshirilsa ham, uzum g‘ujumlarini siyraklashtirish uzumning umumiy
hosildorligi va meva sifatini oshirishda muhim ahamiyatga ega. Siyraklashtirish
golgan uzum g‘ujumlar rivojlanishi va oziglanishi uchun qulay muhit yaratadi.
Uzum boshidagi g‘ujumlar to‘lig yetilganda siyraklashtirish (shingillarni to‘liqg
goplaganda) ko‘pincha golgan hosilda kattarog g‘ujum hajmiga olib keladi. Keyingi
magolalarimizda siyraklashtirishning uzum g‘ujumi tarkibi, tuzilishi va yakuniy
uzum boshi hajmiga ta’siri hagida to‘lig ma’lumotlar beramiz.
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TAYFI ROZOVIY NAVI SHO‘RALARINI GULLASHDAN AVVALGI
MUDDATDA AYRIM QISMLARINI SIYRAKLASHTIRISH VA
ULARNING UZUM BOSHLARI RIVOJLANISHI VA SIFATIGA TA’SIRI
F.A. Boyto‘rayeva
Toshkent davlat agrar universiteti tayanch doktoranti
e-mail: f_boyturayeva@tdau.uz

Ba’zi navlar har bir novdada uch-to‘rtta uzum boshi hosil giladi va odatda
madangga eng yaqin bazal uzum boshlar eng katta hisoblanadi. Novdaning yuqori
gismida joylashgan uzum boshlarni olib tashlash bazal uzum boshni rivojlantirish
va butun uzumning hosilini nazorat gilish uchun foydalidir. Uzum iste’mol gilish va
eksport qgilish uchun eng muhim meva ekinlaridan biri sifatida ko‘rsatiladi.
Umuman olganda, uzum o‘zining ajoyib mazasi, ta’mi va muhim yuqori ozuga
moddalari tufayli inson uchun muhimdir [1]. Yugori mahsuldorlik va yuqori sifatga
erishish uchun uzumzorda ehtiyotkorlik bilan bajarilishi kerak bo‘lgan bir nechta
agrotexnik tadbirlar mavjud. Ushbu tadbirlar orasida hosilni nazorat gilish va uzum
boshi o‘lchamini yaxshilash uchun juda muhim bo‘lgan siyraklashtirish pishib
yetilishni rag‘batlantirish va tarkibidagi shakar, antosiyanin miqgdori va g‘ujumlar
hajmini oshirish uchun juda muhimdir [3, 4, 2, 5]. Uzum boshi va g‘ujumlarni
siyraklashtirish xo‘raki navlarini yetishtirishda yuqori sifatli asosiysi ko‘rinishi
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ajoyib bo‘lgan hosil olishda go‘llaniladi. Ishning magsadi - kichik g‘ujumlar yoki
uzum boshining oxirgi gismlarini olib tashlash natijasida hosilni tartibga solish va
sifatni oshirishdir. Siyraklashtirish hosilni shamollatish va yorug*lik bilan yoritish
uchun qulay sharoit yaratadi [9].

Tajriba uslubi va materiallari. Tajribalar Gulbog‘-Burhon fermer xo‘jaligiga
garashli dala maydonlarida olib borildi. Gulbog*-Burhon fermer xo‘jaligi Toshkent
viloyati Parkent tumanida joylashgan. Tajriba dalasida toklar 3x3 m oraliqda
ekilgan. Siyraklashtirish ishlar asosan kunning salgin vaqtida gaychilar yordamida
amalga oshirildi. Uzum boshlarning eng magbul bo‘lgan shakllilari har bir novdada
bittadan qoldiriladi. G‘ujumlarning ganddorlik va kislotalilik miqgdori qo°l
refraktometri (Master Kit, Atago, Tokyo, Japan) yordamida aniglandi. Tajribadagi
toklardagi fenologik kuzatuvlar va o‘lchovlar X.Ch. Bo‘riyev [6] va M.A.
Lazarevsky [8] usullariga ko‘ra amalga oshirildi. Dala tajribalarining statistik
tahlillari B.A. Dospexov [7] usuli bo‘yicha hisoblangan.

Natija va muhokamalar. Gullasdan avvalgi muddat qo‘lda siyraklashtirish
uchun eng magbul vaqt, chunki uzum boshlar barglar bilan qoplanmagan bo‘lsa-
da, lekin bu juda zich uzum boshlarni shakllantirishga moyil bo‘lgan navlarda
uzum boshlarni olib tashlashning magbul vagti emas, chunki bu muammoni yanada
kuchaytiradi. Quyidagi javdal orgali gullashdan avvalgi muddatda sho‘ralarni
siyraklashtirish turlarini ko‘rishimiz mumkin (1-jadval).

1-jadval
Tayfi rozoviy navi she‘ralarini gullashdan avvalgi muddatda siyraklashtirish
va sho‘ralarning o‘lchami

Sho‘radan
Sho‘raning Shoe‘raning olingan
i . - . dastlabki siyraklashtirishdan | gismning
Siyraklashtirish tajriba turi o‘rtacha keyingi o‘rtacha o‘rtacha
uzunligi, sm uzunligi, sm uzunligi,
sm
Nazorat 13,6 - -
Sho‘raning tepa gismidagi shingillarni
olib tashlash orqali siyraklashtirish 12,9 85 4.2
Sho‘raning o‘rta gismi shingillarini )
navbatlab olib tashlash orgali 12,7 187
siyraklashtirish
Sho‘raning uchki gismidan 1/2 gism olib
tashlab siyraklashtirish 135 6.5 64
Sho‘raning uchki gismidan 1/3 gism olib
tashlab siyraklashtirish 12,8 86 42
Sho‘raning uchki gismidan 1/6 gism olib
tashlab siyraklashtirish 115 9.6 19
Sho‘raning uchki gismidan 1/12 gism olib
tashlab siyraklashtirish 11.9 10,9 10
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1-jadvalga ko‘ra, jami nazorat bilan 7 ta variant, har bir variant uchun gaytariq
sifatida 10 tadan sho‘ralar olingan. Sho‘raning dastlabki o‘rtacha eng yuqori
uzunligi nazorat variantida (13,6 sm) kuzatilgan bo‘lsa eng kichik uzunligi
sho‘raning uchki gismidan 1/6 gism olib tashlab siyraklashtirish variantida (11,5
sm) kuzatildi.  Siyraklashtirish  amaliyotidan  keyinsho‘ralarning o‘rtacha
uzunligining eng yuqori ko‘rsatkichi sho‘raning o‘rta gismi shingillarini navbatlab
olib tashlash orgali siyraklashtirish variantida (11,7 sm) aniglandi.  Ushbu
tajribadan shuni xulosa gilishimiz mumkinki, Sho‘raning o‘rta qismi shingillarini
navbatlab olib tashlash orqgali siyraklashtirish variantida o‘sish kuchi eng yugori
ekanligi kuzatildi. Siyraklashtirish orgali sho‘ralarning ma’lum gismini olib tashlash
orgali g‘ujumlarning keyingi rivojlanishi uchun (ozuga va bo‘sh joy ochish orqali)
zamin vyaratiladi. Uzum sho‘ralarini gullash davridan avvalgi muddatda
siyraklashtirish tajribasining sho‘ralar rivojlanishiga ta’siri, ularning o‘sish tezligi
va g‘ujumlar diametri quydagi jadvalda keltirilgan (2-jadval).
2-jadval
Tayfi rozoviy navi she‘ralarini gullashdan avvalgi muddatda siyraklashtirish
va iyun oyidagi sho‘ralarning o‘lchami

She‘raning Shoe‘raning Siyraklashtirilgan
Siyraklashtirish tajriba | siyraklashtirilgandan | siyraklashtirishdan | uzum boshidagi
turi keying dastlabki keyingi o‘rtacha g‘o‘raning
o‘rtacha uzunligi, sm uzunligi, sm hajmi, mm
Nazorat 13,6 22,1 4,5
Sho‘raning tepa gismidagi 8.5 147 5.3

shingillarni olib tashlash
orgali siyraklashtirish

Sh_o‘r_anin_g _o‘rta gismi _ 11,7 18.4 56
shingillarini navbatlab olib
tashlash orgali
siyraklashtirish

Sho‘r_aning_uchki gismidan 6.5 17.0 6,0
1/2 qism olib tashlab
siyraklashtirish

Sho‘r.aning_uchki gismidan 8.6 16,1 48
1/3 gism olib tashlab
siyraklashtirish

Sho‘raning uchki gismidan 96 16.7 53
1/6 gism olib tashlab ’ ' ,
siyraklashtirish

Sho‘ra.ning u_chki gismidan 10,9 18,3 5.6
1/12 qism olib tashlab
siyraklashtirish
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Yugoridagi jadvaldan ko‘rishimiz mumkinki, lyun oyining birinchi dekadasida
olib borilgan o‘lchovlar natijasiga ko‘ra, siyraklashtirilgandan keyingi eng yuqori
o‘sish sho‘raning uchki gismidan 1/2 gism olib tashlab siyraklashtirish variantida
(10,5 sm) kuzatildi. Uzum g‘ujumlarining o‘rtacha eng yugori hajmi ham
sho‘raning uchki gismidan 1/2 gism olib tashlab siyraklashtirish variantida (6 mm)
kuzatildi. Ushbu jadvaldan shuni xulosa gilish mumkinki, siyraklashtirish tajribasi
joriy etilgandan so‘ng eng yugori o‘sish va rivojlanish sho‘raning uchki gismidan
1/2 gism olib tashlab siyraklashtirish variantida kuzatildi.

Xulosa. Xulosa gilib shuni aytish kerakki tajribalarimizda baholangan barcha
usullar uzum boshi siyraklashtirish va uzum boshi zichligini pasaytirishda ma’lum
darajada samaradorlikni ko‘rsatadi. Siyraklashtirish yordamida g‘ujumlar maksimal
hajmga yetadi, shu bilan birga g‘ujumlar deformatsiyasining oldini olish mumkin
bo‘ladi. Siyraklashtirishdan deyarli bir oy muddat o‘tgandagi o‘Ichovlar natijasiga
ko‘ra, sho‘raning uchki gismidan 1/2 gism olib tashlab siyraklashtirish variant
ustunlik ko‘rsatmoqda. Keyingi magolalarimizda siyraklashtirishning uzum g‘ujumi
tarkibi va yakuniy uzum boshi hajmiga ta’siri hagida to‘lig ma’lumotlar beramiz.
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POLIZESTI-28 SHOLI NAVINING BIOMETRIK, FIZIOLOGIK VA
BIOKIMYOVIY KO‘RSATKICHLARI
F.R. Nurmetova
Xorazm Ma 'mun akademiyasi, nurmetova.fatima@gmail.com

Mavzuning dolzarbligi. FAO ma’lumotlariga garaganda butun dunyoda 2022
yilda 776,5 miIn tonna sholi doni yetishtirilgan. 1961 yilda bu ko‘rsatkich 216 min
tonnani tashkil gilgan. 2022 yilda sholi yetishtiruvchi davlatlar reytingida Xitoy
208,5 min/tonna sholi doni yetishtirib birinchi o‘rinni egallagan bo‘lsa, keying
o‘rinlarda Xindiston 196,3 min/tonna va Bangladesh 57,2 min/tonna sholi doni
yetishtirgan. Ushbu ro‘yhatda O*zbekiston 56-o°rinda bo‘lib 2022 yilda 359,2 ming
tonna sholi doni yetishtirgan[5]. Ammo, ushbu yetishtirilgan don respublikamizning
o‘sib borayotgan aholosining guruchga bo‘lgan ehtiyojini gondira olmaydi. Shularni
inobatga olgan holda O<zbekiston Respublikasi Prezidenti tomonidan 2021-yil 2-
fevraldagi “Sholi yetishtirishni yanada rivojlantirish chora-tadbirlari to‘g‘risida”gi
PQ-4973-son qarori gabul gilingan bo‘lib, ushbu garorda “Xorijiy sholi navlarini
Xorazm viloyati tuprog-iglim sharoitida sinash bo‘yicha” ilmiy tadqgiqotlar olib
borish ko‘zda tutilgan.

Xorazm Ma’mun akademiyasi tayanch doktoranti F.R.Nurmetova tomonidan
2021-2023 yillarda Don va dukkakli ekinlar ilmiy tadgiqot instituti Xorazm ilmiy-
tajriba stansiyasi tajriba dalasida Ruminiya, Janubiy Koreya, Vetnam, Rossiya,
Turkiya, Ukraina, Filipin, IRRI va WARDA tashkilotlari seleksiyasiga mansub 28
ta xorijiy sholi navlari yetishtirilib, ular ustida ilmiy tadqgiqotlar olib borilgan.

Mazkur maqgolada Ruminiya sholi selksiyasiga mansub Polizesti-28 navining
Xorazm viloyatida 3 yil davomida olib borilgan dala tajribalari va laboratoriya
tahlillaridan olingan ma’lumotlar bilan tanishtiramiz.

Sholining Polizesti-28 navi Ruminiyaning Braliya tajriba stansiyasida
yaratilgan bo‘lib, 2016-2018 vyillarda janubi-shargiy Ruminiya hududida olib
borilgan tajriba natijalarida navning bo‘yi o‘rtacha 75 sm, ro‘vak uzunligi 13,7 sm,
bir ro‘vakdagi don soni 81,5 dona, hosildorlik 88,5 ts/ga ni tashkil giligan va
vegetatsiya davri 130-135 kun bo‘lgan [3].

2021-2023 yillarda Xorazm viloyatida olib borilgan tajribalarda Polizesti-28
navining vegetatsiya davri, biometrik, fiziologik va donining biokimyoviy
ko‘rsatkichlari o‘rganildi.

Olingan natijalar va ularning tahlili. Polizesti-28 sholi navining vegetatsiya
davri Xorazm viloyati tuprog-iglim sharoitida 125-130 kunni tashkil gildi. Mazkur
nav uch yil davomida 5-10 may sanasi oralig‘ida urug‘lari kichik maydonga sepilib,
40 kundan keyin bug‘doydan bo‘shagan dalaga ko‘chat usulida ekildi. Tajribalar 3
gaytarigda joylashtirildi. Har bir gaytarigning maydoni 25 m? bo‘lib jami 75 m? da
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joylashtirildi. 15-20-sentyabr sanasida Polizesti-28 navi to‘lig pishib yetildi.
Navning bo‘yi 74,8 sm ni tashkil etdi va nav yotib golishga chidamli navlar
gatoriga kiritildi

1-rasm. Polizesti-28 sholi navining ko‘rinishi, ro‘vagi, sholi doni va guruchi

Xorazm viloyati tuprog-iglim sharoitida 2021 yilda 68,7 ts/ga, 2022 yilda 73,8
ts/ga, 2023 yilda 71,9 ts/ga va uch yilda o‘rtacha 71,5 ts/ga hosildorlikga ega bo‘Ildi.
Navning 1000 dona don vazni 23,2 gramni, guruch chiqgishi 88% ni, Ro‘vak
uzunligi 16,4 sm, bir ro‘vakdagi don soni 100-105 oralig‘ida bo‘lib o‘rtacha 103
tani, bir ro‘vakdagi don vazni 3,1 gramni tashkil etdi.

Sholi donining texnologik ko‘rsatkichlari, navdorlik belgi bo‘lib, ularga
donning shakli, yirikligi, gobiqgligi, tinig va shishasimonligi, sinishga moyilligi,
umumiy hosildan butun guruch (yorma) ning chigimi bo‘yicha bir-biridan ajralib
turadi [4]. Sholi navlari doni uzunligi, eni va galinligi mm da o‘lchanadi va don
uzunligining eniga nisbati (I/b) ga garab uzun, o‘rtacha va yumalog donli navlarga
ajratiladi. Uzun donli navlarda donning uzunligi (1), eni (b) nisbati (I/b) 3 va undan
yugori bo‘ladi. O‘rtacha donli navlarda bu ko‘rsatkich 2,0-2,9 ga teng bo‘ladi,
yumaloqg donli navlarda 1,9 va undan past o‘lchamga ega bo°‘ladi.

Navning guruch o‘lchamlari, uzunligi 5,4 mm, eni 3,0 mm, galinligi 2,0 mm,
I/b ko‘rsatkichi 1,8 ga teng ekanlgi laboratoriya tajribalarida aniglandi. Polizisti-28
yumalog donli sholi navlari gatoriga kiritildi.

Barg maydoni va hosildorlik o‘rtasidagi bog‘liglik, hosilni aniglashda xlorofill
va barg maydoni muhim ahamiyatga ega ekanligini ko‘rsatadi. Barg to‘gimalarida
xlorofill miqgdori o‘simlikning yoshiga, turiga va vegetatsiya davriga garab
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o‘zgaradi [1]. Polizisti-28 sholi navning xlorofill-a, xlorofill-b, umumiy xlorofill va
karotinoidlar miqdori o‘rganilganda xlorofill-a 7,5 mg/g, xlorofill-b 1,7 mg/g,
umumiy xlorofill 9,2 mg/g va karotinoidlar miqdori 2,8 mg/g ga teng bo‘Idi.

Navning barg sathi indeksi LI 3100C, LI-COR uskunasi yordamida turli
rivojlanish bosgichlarida o‘lchandi. Unga ko‘ra tuplash bosgichida navning BSI
ko‘rsatkichi 0,19 m? ga teng bo‘lgan bo‘lsa, ro‘vak a’zolarining shakllanish
bosgichida 0,66 m?, gullash bosgichida 1,72 m? va mum pishish bosgichida 2,92 m?
ni gayd etdi.

Ogsil va aminokislotalar tarkibi donning biologik giymatining eng muhim
xususiyatlaridan biridir. Aminokislotalar tarkibi biokimyoviy mezon sifatida
ovqatlanish va ozig-ovgat mahsulotlarining (almashinmaydigan aminokislotalarning
umumiy miqdori bo‘yicha) biologik ahamiyatini belgilaydi [2]. Polizisti-28
navining guruch tarkibidagi umumiy ogsil migdori 8,7 % ni tashkil gildi. Shu bilan
birga Polizisti-28 sholi navi donidagi makro va mikroelementlar migdori qiyosiy
o‘rganildi. Unga ko‘ra makroelementlardan B 3,881 mg/l, Na 286,1 mg/l, Mg 934,1
mg/l, P 1048,0 mg/l, S 573,2 mg/l, K1586,2 mg/l va Ca 1771,04 mg/l migdorda,
mikroelementlardan Cr 0,879 mg/l, Mn 5,428 mg/l, Fe 63,91 mg/l, Co 0,024 mg/I,
Cu 0,433 mg/l, Zn 3,539 mg/l, Si 547,0 mg/l va Mo 0,069 mg/l migdorda guruch
tarkibida aniglandi.

Xulosa. Ruminiya sholi selksiyasiga mansub Polizesti-28 navining Xorazm
viloyati tuprog-iqlim sharoitida sinash bo‘yicha 3 yil davomida olib borilgan dala va
laboratoriya tajribalari natijalari asosida ushbu navni yetishtirish orgali yuqori
hosildorlikga va sifatli don olishga erishish mumkin.
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Stevia rebaudiana Bertoni — mnpencraBuTens cemeiictBa Asteraceae —
MHOTroJIeTHUI monykyctapHuk BbicoToi 80-100 cMm, mpowuspacrarouiyii B JUKOM
BU/JIC B TIOTPAaHUYHBIX pernoHax bpasunuu u [laparBasi B cpegHeropbe Ha OKpanHax
Ooomor u mactOum. TunuuyHOM cpeaoll oOuTaHus [JJii HeEe  SBISIOTCS
CyOTpOonmUYecKHe ¥ TPOMUYECKUE PETHOHBI C MSITKUM, BJIQKHBIM, TEIJIBIM U
COJIHEUHBIM KJIMMATOM. biaroyaps ee BbICOKOM aJalTUBHOCTH, B HACTOSIIEE BPEMs
CTEBUIO YCIICIIHO BBIPAIIMBAIOT B PA3JIMYHBIX PETHOHAX MHpa OT 3KBATOpa 0
ceBepHbIX HPOT [9, 12]. OCHOBHBIMH KOMMEPUYECKUMH MPOU3BOIUTEIISIMU CTEBUU
U MPOAYKTOB €€ MnepepaboTKH ABIAIOTCS mpexzae Bcero Kutal, a Taxxe SAnonws,
TaiiBanb, Beernam, FOxnast Kopes, Taunann, Manaiizus, [laparsaii, ApreHTuHa,
bpasunust, ABcrpanus [10]. Ona ycmemHo KyJIbTHBUPYETCS KaK OIHOJICTHSS
kynbrypa B EBpome, CIIIA u Kanane [9, 5]. B Poccun creBuro BbIpanuBaroT C
koHima 90-x romoB XX B. B I0XKHBIX peruoHax (Bopouexckas o0061acTs,
Kpacunonmapckuii kpaii, CtaBpomnoinbe, CeBepublii KaBkas, nosxe — Kpbim), a Takxke
B [Ipumopckom kpae [4, 6, 7]. Bombimoi moreHiman st ee KyJIbTHBUPOBAHUS
uMeercs B HeuepHozembe, rie 3TOMY CIIOCOOCTBYIOT IJIMHHBIN JIEHb U I0OCTATOYHOE
KOJIMYECTBO OCaIKOB [5].

[TepBbie TOIMBITKM MHTPOAYKIMHM CTEBUU OBLIN MPEINPUHATHI B AHIJIHH, HO
OKa3aauch OE3yCHEeNIHbIMUA, W TOJAbKO B Smonuu, HauwmHas ¢ 1971 roma, mocne
HaMpPsHKEHHOM pab0Thl HECKOJIBKHUX JECATKOB MHCTUTYTOB CTPaHbl B TEUEHUE LIECTU
jer, Oblia pazpaboTaHa MONTHAs METOAMKA BBIPALIMBAHUA U MEPEpabOTKU ChIPbS
[14]. B Hacrosiiee BpeMs B SIOHKUK exXeroaHo nepepadarsiBaercst 1,2-2 ThIC. TOHH
CYXOr'0 JIUCTA, MOJyd4aeMblii CTEBHO3U]] UCIOIB3YEeTCsS BO MHOTMX IMpoaykTax [14].
N3 Snonun KynbTypa CTEBUU PaCIPOCTPAHWIACH B IPYTUE CTPAHbI, U B HACTOSIIIEE
Bpemsi, kpome Anonum, oHa BozaenbiBaercia B CIIIA, FOxnoit Kopee, KHP,
Nunone3nn, Gununnunax, Tawtanae, bpazunum, [laparsae u qpyrux crpanax.

CteBusi B HACTOSIIIIEE BpEeMsI MHTPOAYIIUPYETCS B CTPaHbI C Oojee CypOBBIM
KJIUIMAaTOM, B TOM YKCJI€ U B HAIlly CTPaHy.
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B Coserckom Coro3e creBus Oblia uHTpoayuupoBana B 1986 romy Ha
VkpanHe, rae Obula pa3BepHyTa C Y4YacTHEM psila HMHCTUTYTOB CTpPaHbI
KOMIUJIEKCHasi HAy4yHO-TEXHUYECKas MporpaMma ¢ Lelbl0 pa3pabOTKu OCHOB
CEJICKIIMM, TEXHOJIOTMH BO3JENbIBAHUSA U MNEepepadOTKU ypoXKas, IOJy4YEeHHUS
creBuosuna [2]. IlpoBogunace paboTa MO CO3MAHUIO PEIENTYPhI JJIS  BBITYCKa
KOHJIMTEPCKUX HM3/ICI1i, HAIMTKOB, IPOJYKTOB U3 OBoIIIcH 1 ppykToB [2].

CreBusi Takke WHTpOAyHHpoBadack B Momnasuto, Ao6xasuro, [pyswro,
VY30ekucTan, r/ie U3y4yaauch OCOOCHHOCTH €€ Pa3BUTHUSL M arpOTEXHUKHU B JAHHBIX
peruonax [3].

NHTponykuus pacTeHuid, CBsi3aHHAs C IEPECEICHMEM HX B HOBBIE MecCTa
MpOU3pacTaHus, TPeOyeT pPa3HOCTOPOHHETO U KOMIUIEKCHOTO H3Y4YE€HHUS peaKuu
pacTeHHii Ha W3MEHMBIIIHECS YCIOBHs BHeEIIHEW cpersl [1]. BeipamuBanue cTeBUn
nake Ha 10)KHOM Oepery KpbimMa MpuBOAWT K TOMY, YTO OHA MOTMOAET OT HU3KUX
TEMIIEpaTyp, HE 3aKaHUMBas CBOETO LHKJIAa Pa3BUTHUS, HECMOTPS Ha TO, YTO B
OTKPBITOM I'PYHTE pa3BHBaET OOJIBIIYIO BEreTaTUBHYIO Maccy [8].

[To MHEHUIO psia HCCIEAOBATENEH, PAa3MHOKEHUE CTEBUU BO3MOXKHO JIMIIb
BEreTaTMBHBIM IyTeM B KYJIbType TKaHH IN VIitr0. BbulM H3y4eHBI CIIOCOOBI
KYJbTUBUPOBAHUS PA3JIMYHBIX 4YacTed pACTEHUsT M HUCMBITAHO MHOXKECTBO
MUTATEIBHBIX CPeJl peKUMOB KynbTuBUpoBanus [13]. Haubosree npuro HbIME TSI
MacCOBOTO Pa3MHOXKEHHSI OKa3aJUCh arleKChl MOOEroB € 3adyaTKaMU HECKOIbKUX
JUCTOYKOB Ha cpeze JInHcmaiiepa-Ckyra; BBICOKUM KO3(Q(PULIUEHTOM Pa3MHOKEHUS
o0Jaar0T MNPUMOPAMM  JIUCTA, BBIIEJICHHBIE BMECT€ C  aleKkcoM, TpH
KyJIbTUBUPOBaHMU Ha cpene ['amOopra; ajig JErkocTH BbIAENEHUS Mpeajiaraercs
WCIIOb30BaTh JUCKU U3 MOJIOABIX JIMCTOYKOB Ha cpene JluHcmaliepa- Ckyra c
BuTamMuHamMu 1o Huuy. [ pasMHOXEHHS CTEBHH IN VItr0 MOXHO HCIIOJB30BaTh
cTeOJIEBbIE YEPEHKH C Yy3J0M, JUIsl 4Yero HCHoib3yroT cpeny Mypacure-Ckyra.
dopmupoBaHrUEe KOpPHEH MPOMCXOAUT TIOCHE TMepecajKu TIMOOEroB Ha Cpeny,
conepxkamytro HYK 0e3 kumueruna [15]. Pa3spaboran cmoco0 mpou3BOJICTBA,
COXpaHEHUS U pereHepaIui CTEeBHH U3 KJIIETOUHOU cycrnien3uu [11].
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BaxxHo paccmaTpuBaTh COBPEMEHHYIO WHTPOAYKIMIO PACTEHUN KakK ILEIYIO
HayKy, KOTOpas HCIOJIb3YeT IepeIOBble METOJbl W3 JPYTrux OUOJOTHMYECKUX

154


mailto:feruza_saidova@mail.ru
mailto:tulipa_83@mail.ru

objacTeii B  JIONMOJHEHHE K KOMIUIEKCY TPAJUIMOHHBIX  OOTaHMYECKUX
uccienoBanuii. I[lodToMy coBpeMeHHass WHTPOAYKIUS TMPEACTABISET CcoOOM
MEXKIUCIUIUIMHAPHYIO 00J1acTh UccieaoBanmii [1].

B ycnoBusix Xope3mMckoi 00J1aCTH CTEBHSI BO3/ENBIBAETCS MO OJHOJIETHEMY
IIUKJTY C UCIIOJIb30BAHUEM BET€TaTHBHOIO pa3MHOKEHUs [2]. DkcrepuMeHTaIbHbIC
WCCIICJIOBAHUSI BBIMOJHSJIMCh B padioHe XwuBbl mnocénka Caar «Karruborn
Maxaytacu» Xope3Mckoir obnmacte B TeueHue 2023-2024 rr., HampaBiIeHHBIE Ha
yTOYHEHUE ocobeHnocmu cmeguu. KoMIIeKCHOE M3ydeHUEe HamMu MPOBOAMIOCH B
1a00paTOPHBIX U TTOJIEBBIX YCIOBUSX.

[Ipu3Haku CTEBUM HM3YYEHO C TOYKM 3pPEHUSI JUHAMUKHU POCTa U Pa3BUTHUA.
Hcnonp3oBanach OOIIEMPHUHSITAS METOAONOTHS MOP(OIOTUIECKOTO aHaIu3a,
BKJIIOYAOIIAsl OMUCaHWE MOP(QOIOTHYECKUX I[apaMeTpPOB KOPHEBOM CHUCTEMBbI
(nyvHa, TOMIIMHA, IIBET, MOPSA0K BETBJICHUS), TOOETroB (IJI1aBHBIX U OOKOBBIX ), TUITA
JUCTOPACITOJIOKEHUS U TTAPAMETPOB JIUCTHEB.

[TocnenoBaTenbHOCTh TMOMEPEUYHBIX CPE30B, BBIPE3AHHBIX PYYHBIM HOXKOM,
MoJBEprajgach CTPYKTYpHOMY (QaHATOMHUYECKOMY) HCCIEIOBAaHUIO C TIOMOIIBIO
ounokynsgpuoro mukpockona (MBS-9). Ilocine morpykeHus B TIUICPUH CPE3bI
MOKPBIBAIA JIAKOM. ODTHICPMUC HWKHUX W BEPXHUX JIMCTHEB OBLI TOJATOTOBJICH
MyTeM COCKaOJIMBaHMUS.

Jliist onrcanusi KOPHU MCIOJIb30BaIach JUHAMUKA POCTA U PA3BUTHUSL KOPHEBOU
cuctemsl. [lepBbiM (hopMHUpyeTCs IEPBUYHBINA KOPEHb CTEBUU, KOTOPBIM MPOHUKAET
B 1o4BY Ha riryouny 20-35 caHTUMETpOB.

KoMrioneHTsl CcTEON JIETKO HWIACHTU(DUIMPYIOTCS: TIEPUIMKI, KCHJIEMa,
oOpasyrolas 3Be3/1y € IMECThI0 TyYaMH, U MIECTh YYACTKOB (DIIOIMBI.

Crebenb cTEeBUM MPSMOCTOSAYUM, BbIpacTaeT 10 BBICOTHI /5-80 cM u umeer
YACTHUYHO OJPEBECHEBITYIO HIDKHIOIO YacTh, KOTOpas HAXOJIUTCS Ha BhICOTE 1-5 cm
OT TOBEPXHOCTH TMOYBBL. BepxHss dYacTh cTeOsis 3€NeHas, CHJIbHO OIMYIICHHAs.
Hwxuue OokoBble BeTBH MpHKperuisitorcs Ha Beicore or 3,0 go 25,0 cm. U3
OCHOBaHMsI TPOIIJIOTOAHETO CTEOIsT BECHOW CIENYIONIEro Toja CTEBUS 00pa3yer
HECKOJIbKO HOBBIX cTeOned. Ha BTOpoil rojm pocT yckopsiercs, U cpyOJIeHHbIE
pactenust moryT orpactath ¢ 10-15 nobGeramu Bricotoit 70-80 cm.

KonudecTBo cToMar Ha €UHUILY TOBEPXHOCTH BapbUPYET B PA3HBIX yUaCTKaX
JUCTOBOM IIJIACTUHKHA. PacTeHHWs] C ceTyaThIMU JKHJIKAMHU XapaKTepU3YIOTCS
HEOPraHW30BaHHOM opranu3anuend. I[IoCKOIbKY CTOMAaTUTBI W SIHJIEPMAaIbHbBIC
KJICTKH HaXOJSATCS HA OJJHOM YPOBHE, CTEBHIO OTHOCIT K ME30(UTHBIM PACTCHUSIM.
CymiecTByeT oHOMOIMTapHas ¢opMa cToMaTHOro ammapara. KommuecTtBo cromar
Ha €IMHUILY MTOBEPXHOCTH BapbUPYET B PA3HBIX y4acTKaxX JUCTOBOW IIaCTUHKH. B
OCHOBAaHHMH JIUCTa CTOMATHl BCTPEYAIOTCS PEkKe, 4YeM B €ro BepxHeW dacTu. Ha
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Kpasix JUCTOBOM IJIACTUHKU U B 00JIACTH, MPUIIETAIONIECH K LIEHTPAIbHON JKUJIKE, UX
MEHBIIIE.

[lepBbIMH pacKpbIBAIOTCS LIBETKM Y OCHOBAaHMs colBeTHs. JliMHa couBeTus B
cpeaHem coctaBisier 2-2,5 cm. SfiineBunHble, akTUHOMOpP(HBIE, MATHYICHHBIE,
YEeTBIPEXYTOJbHBIE LBETKM CTEBUM HMEIOT JBOMHOM OKOJIOUBETHHUK. Kaxabii
IBETOK B KOpP3MHKE OJMHAKOBOIO pa3Mepa, HMeer TpybOuaTtoe crpoeHue. Ha
aHAPOLENIE PACIIOIIOKEHO MATh THIYMHOK. TOJIIMHA TRIMMHOYHBIX HUTEN OJJMHAKOBA
Ha BCEM NpPOTsKEHUU. TpyOKka BEHUMKA HaXOJAUTCSI B MECTE COEIMHEHUSI OCHOBAHUI
TBIYMHOYHBIX HUTEH.

JIuctoukn 0OEpTKU OJHOPSAHBIC, TPABSIHUCTBIE, 3€JIEHbIe, O3 mpuaaTrkos. B
KOXKHUIE MMEIOTCS AaHOMOLUTHBIE CTOMATUThI. JIMCTOUKM OOEpPTKH MMOKPBITHI
MHO>KECTBOM HUTEBHUIHBIX BOJIOCKOB.
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XAPAKTEPHBIE OCOBEHHOCTHU KOPHU CTEBHUMU (STEVIA
REBAUDIANA BERTONI) B XOPE3MCKOM OBJIACTH.
®epys3a Caungosa, Jloaa I'angkaeBa

bazoeviil doxkmopaum 1-kypca, Xopesmckas axademus Mavmyna, Xusa, yi.
Mapxas, 1., Ypeenuckuii cocyoapcmeennwiii ynusepcumem, yia. X. Anumoicana 14,
Vpeenu, Y3z6exucman, e-mail: feruza_saidova@mail.ru
Hauanvnux omoena ecmecmeennvix nayx (DSc, PhD), Xopesmckas akademus

Mawvmyna, Xuea, yn. Mapxas, 1., Ypeenuckuii cocyoapcmeennwiii ynugepcumem, 1.
X Anumocana 14, Ypeenu, Vzoexucman, e-mail:tulipa_83@mail.ru

B ycnoBusix Xope3aMckoil 00J1acTH CTEBHSI BO3JEIBIBAETCS MO OJHOJIETHEMY
UKy €  HWCHOJBb30BAHMEM  BEreTaTUBHOrO  pasMHoxeHus  [1, 2]
DKCIIEPUMEHTAIBHBIE UCCIEAOBAHUS BBIOJHAINCH B pailoHe XuBbI nocénka Casat
«Kartubom wmaxamracu» Xope3Mmckodt obOmacte B Teuenne 2023-2024 r1r.,
HaIpaBJICHHbIE HAa YTOYHEHHWE KOPHEBBIE OCOOEHHOCTHM CTeBUU. KoMiuiekcHoe
M3Yy4eHHE HaMH MPOBOJIUIIOCH B JJaOOPATOPHBIX M MOJIEBBIX yCIOBUsAX. Bce manHbIe
HCTIOJIb30BAJIOCH JIsl cpaBHEeHMs. CTeBUsl orpaHnueHa Biaro. Korga pacteHusam He
XBaTaET BJIATH, UX POCT PE3KO 3aMEISETCS.
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Kopun u mobGern Stevia rebaudiana Bertoni (Bertoni), Asteraceae, Obuin
coOpanbl B mone. OOpaseny ObuUl TiepelaH Ha XpaHEHUE B JadoOpaTopuu
Xope3mckoro akagemuu MabmyHa. IlocieqoBaTebHOCTh TMOMEPEUYHBIX CPE3OB,
BBIPE3aHHBIX PYYHBIM HOXXOM, MOJABEpPrajach CTPYKTYPHOMY (aHATOMHUYECKOMY)
HCCIICIOBAHUIO C TOMOIIBI0 OMHOKY/IsipHOro Mukpockonma (MBS-9). Ilocae
MOTPYKEHHs] B TIUIEPUH CPE3bl MOKPHIBATH JIAKOM. ONUACPMHUC HIKHUX M|
BEPXHUX JIUCTHEB ObLT MOATOTOBJICH IyTEM COCKAOINBAHUS.

Jlyis onrcaHusi KOPHU HMCIIOJIb30BalIach TUHAMUKA POCTA U Pa3BUTHSI KOPHEBOM
cucteMsbl. [lepBbiM QopmupyeTcs IepBUYHBIM KOPEHb CTEBUH, KOTOPBII MPOHUKAET
B mouBy Ha riayouny 20-35 cantumerpoB. Ero amamerp cocraBisier 3-4 MM.
BonbmuHCTBO OOKOBBIX KOPHEH - MEPBOro WM BTOpoOro mopsiaka. Kak mpasuio, ux
HacuyuThiBaeTcs 10 40 MTYK B KaXKIOM.

['maBHBIN KOpeHb CTEBUM, MPOHUKAIOIMMK B MO4YBy Ha rayouny 20-35 cwm,
COCTaBIIIET OCHOBY KOpHEBOWM cucTteMbl. Ero pamamerp cocraBiser 3-5 MM.
BonbIMHCTBO OOKOBBIX KOPHEW OTHOCSTCS K IEPBOMY WM TPEThEMY MOPSAIKY.
[IpunaTounsle KOpPHU TEPBOTO TMOPSIKA CBETIO-KOPUYHEBBIE, OYEHb MSTKUE,
Bsuible, 1-2 MM B nuamerpe U 12-15 cm qmHO#. XKenTo-KopuyHEBbIe MO OTTEHKY
MPUIATOYHbIE KOPHU BTOPOrO MOPsiAKAa MOTYT BbIpactarh 10 12 cm B junHy u 1-2
MM B JIHaMETpE.

['maBHBI KOpEHb W MPUIATOYHBIE KOpHU 1-ro mops/ka MecTaMH MOKPBITHI
CBOEOOpa3HON 00O0JOYKOM M3 MEPTBBIX KJIETOK, KOTOpas BBINOJHSAET (PYHKIHUIO
3amuThl. BecHoil cneayrolero rojga, Korga CTeBUs oOpa3yeT MHOXKECTBO HOBBIX
cTebJiel, cTapble KOPHU MPEAbIAYIIEro roja NOCTENeHHO OTMHUpatoT. Bo B3pociom
COCTOSIHUM pAacTeHHE HE HMEeT TIJaBHOIO0 KOpHs, a MpHUJATOYHbIE KOPHHU
pacrnojyiaratoTcs B BUJi€ pO3J1 Ha YKOPOUEHHOM OCH MOA3EMHOI0 CTEOIS.

[lepunepma riaaBHOTO KOPHS ABYXCJIOHHAS, IPUMEPHO MATask YaCTh €€ COCTOUT
U3 TApeHXMMbl KOpbl. BTopuyHas kcuiema pasjelieHa Ha CEeKTopa JydamMu
NapEeHXUMBbI, TPAHUIBI KOTOPBIX YacTO HeueTKHe. AHATOMHUYECKOE CTPOEHHE
NPUJATOYHBIX KOpPHEW BTOPOTO MOPsIKa MOKHO pa3/ieiduTh Ha TPHU CIIOS: CTeOeb,
MEPBUYHYIO KOPY U MHUOJIEMY.

Unentudunupyemas sHAOAEpPMA - OJHA U3 YHHUKAIbHBIX XapaKTEPUCTHUK
CTpYKTypbl. OHa COCTOMT M3 OJHOTO psijia MPOXOJHBIX KJIETOK C TOHKUMH
cTreHkamMi. KOMIOHEHTHI cTe0s JEeTKO HACHTUDUIIUPYIOTCS: TEPUIIUKII, KCHIEMa,
o0pasyroias 3Be3/y C IIECThIO Jy4yaMH, U IIECTh Y4aCTKOB (DJIO3MBI.

KophueBas cucrema S. rebaudiana, BeiparieHHON B KOHTpOJE JiaOopaTopuw,
pa3BETBJICHHAS, a KOPHU B MEPBUYHON CTPYKType B MOJE HWIMHIPHUYECKHE, KaK
BUJHO HAa TIOTMIEPEYHOM paspese. DMUAEPMUC OJHOCIOWHBIA C OAHOKJIETOYHBIMU
BOJIOCKAaMHM, MAPEHXUMATO3HAsl KOpa C 3K304EpPMOM M 3HAOAECPMOM, LEHTPAIbHBIN
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UWIUMHAP C OJHOCIOMHBIM IEPULMKIOM, KCWUJIEMa C JBYMs [OJKOCAMHU
MPOTOKCHIIEMBI (JUAPXUUECKU KOPEHb) U ABE (PIIyeMaTHueCKUe HUTH.

Kophu, nokazanu Mopgosiornueckue 1 aHaTOMUYECKUE M3MEHEHUS, KOTOpbIe
ObLIM OOJiee 3HAUUTENbHBIMU B TJAOOPATOPUHU B TEMHBIX M CBETJIBIX YCIOBUSX, YEM Y
KOpHEH, BBIPAIICHHBIX B cUcTeMe OyThUIOK. KOpHU, BbIpallleHHbIE B MOJSAX, UMEIH
MHOT'O BTOPHYHBIX KOPHEW IO CPaBHEHHUIO C KOHTPOJIEM, WU ObUIO HEBO3MOXKHO
BBIJICJIUTh TJIABHBIA WJIM NEPBUYHBIA KOpeHb. PaKTHUECKH OBUIO MOATBEPKICHO
HEOOJIBIIIOE YMEHBUIEHUE KOJIMYECTBA KJIETOK B COCYJUCTOM TKAaHM KOPHEBOM
CUCTEMBI.
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B ycnoBusix Xope3mMckoi 00JacTH CTEBHSI BO3JENBIBAETCS MO OJHOJIETHEMY
IUKJIY C UCIIOJb30BAHUEM BEreTaTHBHOIO pasMHOeHHs [1]. DkcrepuMeHTaIbHBIC
UCCIICIOBAHUS BBIMOJHSJIMCh B padioHe XwuBbl mnocénka Caar «Karrubomn
Maxayacu» Xope3Mckoil obnacte B TeueHue 2023-2024 rr., HampaBiIeHHBIE Ha
YTOUHEHHE OCOOCHHOCTH OCJIOKPBUJIKM Ha cTeBHH. KOMIUIEKCHOE M3yueHHEe HaMu
MIPOBOJMIIOCH B JTAOOPATOPHBIX U MOJIEBBIX YCIOBHUSX.

Ponuna creBum — ropusie paiionsl IlaparBas u bpasunuu. CteBusi u3BecTHa
yenoBeKy Oonee 1.5 ThIC. €T, a MECTHOE HACEIEeHHE MCIOJIb30BAIO 3TO PACTEHUE
KaK JIEKApCTBO TpU JIOOBIX HEIOMOra- HHSX, a TaKXe IS TOJCTAIlUBaHUS
HanuTKoB. B 1887 r. naTuHoamepukanckuii Harypanuct AHToHMO Molicec bepronu
BHOBb «OTKPBUI» CTEBHUIO, OMKCAJI, KIACCU(UIIMPOBAI U Jlajl €l HAyYHOE HAa3BAHUE
Eupatorium rebaudiana Bertoni. ITo3xe on oTHec ee k poay Stevia. B Hacrosiiee
BpeMsI OCHOBHOE IPO- M3BOJCTBO CTEBHM cocpenoToueHo B bpasunuu, [laparsae,
CIIA, Kanage, Anonun, HOxnoit Kopee, Kurtae m B crpanax HMunokuras. B
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Snonun mnocne suepHo katactpodbl 1945 1. creBHsl 3aHeceHa B NPOrpaMMy
CTIIACCHHUS HAITUH, €€ 3alPEIICHO BBIBO3HUTH U3 CTpaHbl [3].

Jlns coopa OuomMarepuana ObUTM HMCIOJIB30BaHBl IHTOMOJOTMUYECKHE CAuKH.
[Tpu Temneparype Bo3ayxa Hmke +29-30°C BbIOOpKY OMoMaTepuana MpPOBOIUIH
Kaxaele 4-5 nueit, npu Ttemmneparype + 31-36°C — wuepes 1-2 gus, mnpu
temreparype Baile 36°C — exxeqHeBHO. Marepurain XpaHUTCS B XOJOAWIBHUKE MIPU
temriepatype ot —4—-5°C no +3-4°C.

Komiennss SHTOMONOrMYEeCKMM cadykoM © cOop Oumomarepwana yis
WHIAVNBUIYAILHOTO W MAacCOBOTO BBIBEACHHS OBLIM TMPOBEACHBI BO BCEX
TIepEYHCIICHHBIX arpoieHo3ax. KoleHus mpoBoIuIn MPaKTUIECKH €KETHEBHO.

Bcero Obuio coOpaHO © MOABEPTHYTO NEPBUYHOM TAKCOHOMHUYECKOMN
00pabotke [2] okomo 55 3K3. HACEKOMBIX, U3 HUX OKOJIO 12 3K3. OCTOKPBLUIKH.

Aneiiponuasl (Oenokpeuiku) (Aleyrodidae). Ha pacreHusix cTeBUH MPOXOIAT
TIOJTHBIHN IIMKJI pa3BUTHS 2 BUJA OCTOKPBUIOK: KamycTHas (yucrorenoasi) Aleyrodes
proletella L. u xinyonuunast (;xumosioctHas) A. lonicera WIK. O6a Buaa oTMedeHbI
3/1eCh B CTQIMM UMaro u mymnapus. B cMeXHbBIX OMOIIeHO3aX HaWEHBI KalyCTHAS U
KIIyOHUYHas OCJIOKPBUIKHM, BUIBI poaa Aleurochiton, pa3BHUBaIOIIMECsS TOJIBKO Ha
kineHax (Acer), u Pealius setosus Danz., Tpodudecku CBS3aHHBIN TOJBKO C BUIAMH
exeBukn (Rubus). YucieHHOCTh KamyCTHOW M KIyOHHMYHOW OEIOKPBUIOK Ha
pacTeHUsIX CTEeBUM OblLIa OYeHb HHM3KOM: He Oonee 2 ocobuM uMaro Ha S
OCMOTPEHHBIX PACTCHHH M He OoJiee 2 mMymapueB Ha 5 OCMOTPEHHBIX PACTCHHIA.

B pesynbTaTe B mocajkax CTEBUHM M COCETHUX C HEM paCTUTEIBHBIX COOOIIECTB
oOHapy>keHbI ciaenyromnue Buabl aneiipoaus: Aleyrodes lonicera WIkK., A. proletella
L., Aleyrochiton acerinus Haupt., A. complanatus Baer u Pealius setosus Danz.
KamyctHas wu kioyOHWYHas OCIOKPBUIKM MOTYT OBITh  TOTEHIIMATLHBIMU
BpPEAUTEISIMHA CTCBUH.

B mocaakax cTeBMM OTMEYEHBI CIEAYIOIIME BHJIBI MApa3UTOB aleHPOIU:
Encarsia formosa Gahan, E. inaron Walker cunonum: E. partenopea Masi, E.
tricolor Forster, E. lutea Masi, Encarsia sp., Eretmocerus mundus Mercet, E.
haldemani Howard, Eretmocerus sp. (Aphelinidae), Chrysonotomyia formosa
Westwood (Eulophidae), Amitus longicornis Forster (Platygastridae). Hauboiee
Oorato ObUIM mMpeacTaBieHbl BUABI pomoB Encarsia u Eretmocerus. B cOopax,
MPOBEICHHBIX YHTOMOJOTMYECKUM CavyKOM, Ha JOJI0 BHIOB poxa Encarsia (6e3
Encarsia sp.) mpuxomwioce ot 25 mo 50 %; Buael poma Eretmocerus (6e3
Eretmocerus sp.) cocras- asumm 7-25 %, a Buael Encarsia sp. u Eretmocerus sp.
coctaBisuir ot 25 g0 68 %. Bumer poga Amitus ObutH TIpEICTaBJICHBI 3/€Ch
eIMHUYHBIMU dK3eMIuLsipamu, a Chrysonotomyia formosa ne ormeuena.
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910 pacTeHue oOyagaer aJIalTOT €HHBIM, AHTUTOKCHYCCKUM,
MIPOTHUBOAUICPTUYCCKUM, aHTUIApa3uTapHBIM, AHTUCTPECCOBBIM JCHCTBHEM Ha
OpPTraHW3M 4YeJIOBeKa, HOpMaIu3yeT OOMEH YIJICBOJOB, OCIKOB M JKHPOB, a TAKKE
BOJIHO- COJICBOW OOMEH, YCHJIMBAaeT HIMMYHHUTET.

KonuuecTBO KH3HECTIOCOOHBIX CEMSH M3 KaXJI0ro IoKoleHus Stevia
rebaudiana Bertoni (Bertoni) HeBeauko KM3-3a HU3KOM BCXOXKECTH U 00513aTEILHOIO
NIEPEKPECTHOT'O CKPEIIMBAHMS B PE3YNIbTaTe CIIOPO(PHUTHON CaMOHECOBMECTUMOCTH.
Takum o00pa3om, MHOTHE HCCICIOBAHUS, CBSI3aHHBIE C HACEKOMBIMH Ha 3.
rebaudiana, ObLTH COCpEeIOTOYEHBI HA BHIAX-OMBLIUTEIIAX U X 3()(PEKTUBHOCTH B
MOBBIIIICHHHM BCXOXECTH. PaHee OBLIO MOATBEPIKIACHO, UYTO CEMEHCTBA HACEKOMBIX
MEPEeHOCST MbUTbIly cTeBur B MTaimu, a umenno: Apidae (mopsmok Hymenoptera),
Calliphoridae (mopsimox Diptera), Halictidae (mopsimox Hymenoptera), Lycaenidae
(mopsimok  Lepidoptera) u Syrphidae (mopsimox Diptera). Dto uccienoBaHue He
BBISIBWJIO TIOTCHIIMAJIIBHBIX CEMEHWCTB BPEAWTEIICH, HO OHO HJUIOCTPUPYET
NPHUCYTCTBUC ONBLUIUTENICH, WX YHUCICHHOCTh M CBS3b KYJIBTYPHBIX COPTOB C
IUTOJIOBUTOCTBIO TIPU TEPEKPECTHOM OIBUICHUH. BO03MOXXHa KOPpEISAIUsS MEXITY
KOJIMYECTBOM I[BETKOB U MPHUBJICKATCIILHOCTBIO JIJISl ONBLUINTENICH, KOTOpas CBs3aHa
Co cKopocThio Tipopactanus [3]. B3auMocBs3b MOP(HOIOTHUECKUX XaPAKTEPUCTHK
COPTOB M TIOCEUICHUS TPABSIHUCTHIX HACEKOMBIX, OJJHAKO, HE U3y4aJlach.
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B ycioBusix Xope3Mckol 00J1acTH CTEBHSI BO3JEIBIBACTCS 1O OJHOJICTHEMY
IIUKJTY C UCTIOJIh30BAaHUEM BEr€TaTUBHOTO pa3sMHOKeHHS [1]. DkcniepuMeHTaIbHBIC
WCCJICIOBAaHNUS BBITIOJNHSJIMC, B palioHe XuBbl mnocénka Caar «KarTubor
Maxaiutacu» Xope3mckoil obnmacte B TeueHue 2023-2024 rr., HampaBlIeHHBIE Ha
YTOYHEHHE OCOOEHHOCTH OCNOKPHUIKM Ha cTeBHH. KOMIUIEKCHOE M3y4YeHHE HaMU
MPOBOJMIIOCH B JIAOOPAaTOPHBIX W TIOJNEBBIX YCIOBHSAX. Bce HaOmroacHUsS
MIPOBOAMIMCH ABaXAbI B Hepenmo ¢ 15 mrons 2023 roga mo 15 oktsabps 2023 rona.
[Tocemenus creBUM HACEKOMBIMU (TIepBasl JaTa MOCaIKK) HaOII0JaINCh B TCUCHHE
BCEro Iepuoja HccleqoBaHus, Bcero 22 HabmioneHus. Pactenust (mepBas nata
MOCaJKN) HaOII0IaIUCh UCKIIIOUUTENbHO ¢ 15 utons 2023 roga mo 29 urons 2023
rojga, Korja Oblla peaym3oBaHa BTOpas nata mocaaku. [lociae 3Toro creBus c
KKJ0M NaThl MOCaaku HaOdrojanach OAWH pa3 B Hememto. [locemeHus creBuu
HAaCeKOMBIMHU (BTOpas Jaara Imocajku) Habmogamuck ¢ S5 utona 2023 roma mo 15
okTs10pst 2023 rona, Bcero 19 nHaGmroaeHMiA.

HccnenoBanre ObUIO HampaBieHO Ha wusydenue ponu Aphididae, nate
MOCaJKU W CTauu pocTa Ha o0O0IIee KOJIMYECTBO TOCEHICHUH HACEKOMBIMU
Aphididae u cpeaHee xonmmuecTBO mocelieHni HacekoMbiMu S. rebaudiana. Beuin
BBIOpAHBI JIBE JAaThl TOCAAKH C TPEMs IMOBTOPAMH Ha KXY IaTy IOCAJKH.
UccnenoBanne mpoBogminock B paiioHe XwuBbl mnocénka Caar «Karrtubomn
Maxajtacu» Xope3Mckoit oonacre B TeueHue 2023-2024 rr.

Hacekombix jyisi upeHTUGUKAMU COOMpPAIM TIOCJE 3aBEpUICHUS Iepuoja
HAOJNIOZICHU Ha KaXJOM YYacTKe, 4YTOObl HE HApYIIUTh HOPMAIbHBIA PEXKUM
nocenieHus HacekoMbiMu. HacekoMbIx coOupanu BpydHyro B OaHKHU JJ1s1 00pa3IoB €
MIUPOKUM JuameTpoMm 5,08 cM U MapKUpOBaIM, YKa3bIBas JaTy MOCAIKH, HOMEp
y4acTKa, JaTy ¥ BpeMs. 3aTeM o0pasibl ONpeessuid M0 CEeMEWCTBaM, HCIIONb3Ys
crannaptabie kitoun: (Insects: Their Natural History and Diversity [2], Kaufman
Field Guide to Insects of North America [1].

Pasznuums B komuuecTBe mocemienuii HacekoMbiMu Aphididae, kak B cpenneM
o0I11eM, TaK U B CPEAHEM KOJIMYECTBE, HAOTIOJAINCH MEXKITY CTAAUSIMHU POCTa, HO HE
MEXIy JaTaMd TMOCAaJKU Wiu OJokaMH. XOTsS abuoTudyeckue (HakTOpbl MOITH
MOBIMATH HA KOJIMYECTBO HACEKOMBIX-TIOCETUTENEH, 3Tu (PakTopbl OBLIH
OJTMHAKOBBIMH Ha BCEM IIOJIE B TEUCHHWE BCErO HCCIEAOBAaHMSA. PenpomayKTHBHAS
cTaausi pocta 3 WMeNa HAWOOIbIIee CpeaHee KOJIUYSCTBO ITOCCIICHUH 3a
HaOJIIOICHHE, TaK KaK 00€ J1aThl MTOCAIKU BOIUIA B PEMPOAYKTUBHYIO CTAJIUIO POCTA
OJTHOBPEMEHHO, a2 KOPOTKOHEBHBIN (POTONEPHO] CIIOCOOCTBOBA IIBETEHUIO.

Yucnennocts Tim (Aphididae) Bpenureneit Ha IaHTalMu CTEBUW ObLIa Ha
NPOTSHKCHUH Ce30Ha Ha YPe3BBIYAiiHO HU3KOM ypoBHE. B marepmanax, coOpaHHBIX
70 KOHIIAa aBrycTa, OTMEUYEHBl CIWHWYHBIE OCOOHM. B HEMHOTrOYHCICHHBIX
JUTEPATYPHBIX UCTOUHUKAX OTMEUYAETCS, YTO TJIM — OJUH U3 OCHOBHBIX BpenuTeei
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creun B Erunrte, Kanane, Slmonuun u Kpeimy [3]. B Tperbeit nexane aBrycra
3aCEeNIEHHOCTh JIMYMHKAMH TIIEH pacTeHWil CTeBUU cocTaBmsuia 1.3 ocobu Ha
pacrenue. IlpeoOnamamu T1iau pomoB Aphis m  Myzodes, cpenu KOTOpBIX
JOMHUHUpOBaja IepcukoBas (tabaunas) Myzodes persicae Sulz., cBeknmoBuuHas
Aphis fabae Scop. um OepeckineroBas Aphis evonymi F. B mocagkax creBuun
oOHapykeHbl cienyromiue Buasl abuauua: Aphidius colemani Viereck, A.
matricaria Haliday, A. urticae Haliday, A. ervi Haliday, Ephedrus persicae
Froggatt, E. lacertosus Haliday, E. cerasicola Stary, E. nacheri Quilis, E. plagiator
Nees, Lysiphlebus confusus Tremblay et Eady, L. fabarum Marshall, Diaeretiella
rapae M Intosh, Praon flavinode Haliday, P. volucre Haliday, P. abjectum Haliday
u P. dorsale Haliday.
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YUMSHOQ BUG*DOY F1 DURAGAYLARINING SARIQ ZANG
KASALLIGIGA CHIDAMLILIGINI IRSIYLANISHINI FENOTIPIK
BAHOLASH
M.B. Sodiqova., Z.Sh. Kamalova., A.B. EImurodov
O zR FA Genetika va o ‘simliklar eksperimental biologiyasi instituti,
igebr_anruz@mail.ru

Bug‘doy (Triticum aestivum L.) iqtisodiy va strategik jihatdan asosiy boshoqli
ekin bo‘lib, jahon migyosida o0zig-ovgat xavfsizligini ta’minlaydi [1; 2]. Birog, zang
kasalliklari butun dunyo bo‘ylab bug‘doy va boshga boshoqli ekinlarda katta hosil
yo‘qotishlariga olib keladi [6]. Bug‘doyning sariq zang (Puccinia striiformis f. sp.
tritici) kasalligi vegetatsiya davrida salgin va nam ob-havo sharoiti bo‘lgan
ko‘pchilik bug‘doy maydonlarida uchraydi.

Ma’lumki respublikamiz g‘alla maydonlari sariq zang kasalligini epidemiyasi
uchun qulay hisoblanadi. Keyingi yillardagi kuzatuvlar shuni ko‘rsatmoqgdaki, sariq
zang kasalligi kuzda erta muddatda ekilgan g‘alla maydonlarida gishlab
chigayotganligi va bu o‘z navbatida sariq zang epidemiyalarining har 2-3 yilda
takrorlanishiga olib kelmogda. Bu epidemiyalarning sodir bo‘lishining asosiy
sabablaridan biri katta maydonlarda ekiladigan bug‘doy navlarning kasallikka juda
beriluvchan ekanligidir [7]. Turli chidamlilik genlarini mujassam etgan bug‘doy
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genotiplarini topish va ularni genetika va seleksiya uslublari orgali sariq zang
kasalligiga chidamli navlarni yaratish hozirgi kundagi dolzarb masalalardan
hisoblanadi [3].

Bug‘doyning sariq (chizigli) zanglari (Puccinia striiformis f. sp. tritici) kuzgi
bug‘doy kasalligining dominant turi hisoblanadi. Immunologik ko‘rsatkichlari
yugori bo‘lgan yangi, yugori mahsuldor navlarni yaratish zang targalishi xavfini
minimallashtirishga yordam beradi.

Tadgiqot usublari: Irsiylanish xususiyatlarini o‘rganish magsadida sariq zang
kasalligiga chidamliligi turlicha bo‘lgan nav va namunalar o‘rtasida chatishtirishlar
amalga oshirilib, olingan F; duragaylar ona-F;-ota sxemasida dalaga ekildi.

Sarig zang kasalligiga dala sharoitida o°‘simlik rivojlanishining oxirgi
bosqgichlarida chidamlilikni baholash “Xalgaro sariq zang ko‘chatzorida nav va
namunalarni baholash” usulida [4], zamburug‘ning rivojlanishi davri 14 kunga
to“gri kelishini hisobga olgan holda yuqorida ta’kidlab o‘tilgan tartibda namunalar
inokulyatsiya gilingandan 14 kun o‘tgach, kasallanish darajasi aniglanib borildi.
Zang kasalliklarga chidamliligini modified Cobb shkalasi Peterson et all. (1948) va
o‘simlikning zang kasalligiga reaksiyasi Roelfs (1992) uslublari [5] bo‘yicha
baholandi.

Tadgiqot natijasida kuzgi bug‘doy F; duragaylarining immunologik
xususiyatlarini irsiylanishi fenotipik baholandi (1-jadval). O‘simliklarda sariq zang
kasalligining rivojlanishini aniglash magsadida ikki xil muddatda kuzatish ishlari
olib borildi.

Birinchi kombinatsiyada onalik G*ozg‘on navi kasallikka o‘rtacha beriluvchan,
otalik Yonbosh navi esa kasallikka o‘rtacha chidamli nav hisoblanadi. Bu
kombinatsiyadan olingan F; duragayda birinchi kuzatish natijasida kasallik
aniglanmadi, ammo, keyingi kuzatuv natijasida (10 MR) o‘rtacha chidamlilik
aniglandi. Bunda kasallikka chidamlilik otalik shaklidan keyingi avlodga dominant
holatda o‘tganligi aniglandi. Marokko x G‘ozg‘on kombinatsiyasida tanlab olingan
onalik nav kasallikka chidamsiz va otalik nav o‘rtacha beriluvchan bo‘lib, olingan
F, avlodlarda ham kasallikka chidamsizlik aks etdi. Uchinchi va to‘rtinchi
kombinatsiyalarda ota yoki onalik formalarning o‘rtacha chidamliligining keyingi
avlodlarga irsiylanishi natijasida F; o‘simliklarda sariq zang kasalligiga o‘rtacha
chidamlilik reaksiyasi namoyon bo‘ldi. Durdona x Yonbosh kombinatsiyasida ota-
onalik shakllarda o‘rtacha chidamlilik kuzatildi. Olingan F; duragaylarda esa
kasallik belgilari ko‘zga tashlanmadi va sariq zangga chidamli ekanligi aniglandi.
Marokko x Durdona, Marokko x Yonbosh va Marokko x Hisorak
kombinatsiyalarida otalik formalar kasallikka o‘rtacha chidamli bo‘lsa-da, olingan
birinchi avlod o‘simliklari kasallikka chidamsiz ekanligi aniglandi.
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F1duragaylarining sariq zang kasalligiga chidamliligi

1-jadval

Sariq zang kasalligi Sariq zang kasalligi

Ne Kombinatsiyalar darajasini baholash 30.04 darajasini baholash 15.05

Q J F1 Q J F1
1 | @ G‘ozg‘on x Yonbosh & 20 MS 0 0 50MS | 1I0MR | 10 MR
2 | @ Marokko x Gozg‘on & 100 S 20 MS 60 S 100 S 50 MS 80S
3 | @ Bezostaya 1 x Antanino & 20 S 15 MS 5S 60 S 30MR | 15MR
4 | Q Yonbosh x Bezostaya 1 & 5 MR 20S 0 10 MR 60 S 5 MR
5 | Q Durdona x Yonbosh & 10 MS 0 0 20 MR 10 MR 0
6 | @ Marokko x Durdona & 100 S 10 MS 100 S 100 S 20 MR 100 S
7 | $Marokko x Synth 59 & 100 S 0 5 MR 100S | 5MR | 10 MR
8 | @ Marokko x Yonbosh & 100 S 0 100 S 100 S 5MR 100 S
9 | @ Marokko x Hisorak & 100 S 5 MR 30 MS 100 S 5 MR 80S
10 | @ Pahlavon x Yonbosh & 20 MS 0 0 20 MR 5 MR 0
11 | @ Marokko x 9820 & 100 S 0 0 100 S 0 0
12 | @ Kunak x Bezostaya 1 & 5MR 20 S 5MR 5MR 60 S 5MR

Ammo, Marokko navini Synth-59 (introgressiv tizma) chatishtirgandan
olingan F; duragayda o‘rtacha chidamli ekanligi kuzatildi. Shuningdek, Pahlavon x
Yonbosh va Marokko x 9820 kombinatsiyalaridan olingan birinchi avlod
o‘simliklarida kasallik belgilari aniglanmadi va sariq zang kasalligiga chidamli
ekanligi baholash ishlari davomida ma’lum bo‘ldi. Kunak x Bezostaya-1
kombinatsiyasida onalik shaklning o‘rtacha chidamliligining irsiylanishi natijasida
olingan F; duragaylarda o‘rtacha chidamlilik namoyon bo‘ldi.

Tadgiqot natijalaridan shunday xulosa gilish mumkinki, seleksiya dasturlarida
sarig zang kasalligiga chidamli bo‘lgan navlarni yaratishda albatta ota yoki onalik
shakllaridan kamida birining kasallikka chidamli bo‘lishi, sariq zangga chidamli
bug‘doy navlarini yaratishga imkoniyat yaratadi. Fenotipik baholash natijasiga
ko‘ra 12 ta kombinatsiyalardan 3 ta F; duragaylarda sarig zang kasalligiga
chidamlilik aniglandi. Hozirgi kunda olingan duragaylarda kasallikka chidamliligini
irsiylanishini genotipik baholash magsadida maxsus praymerlar yordamida PCR
tahlillari olib borilmoqda.
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SHOLI DONIDAGI AMINOKISLOTALAR MIQDORI
IM.Sh. Jaynaqov, 21.Dj. Kurbanbayev, IM.G¢. Nematova,

bio_jaynagov@mail.ru
'Andijon davlat universiteti.
2Genetika va o ‘simliklar eksperimental biologiyasi instituti.
3Andijon davlat pedagogika instituti.

Sholi doni yagona va gimmatli parxez maxsulot xisoblanib, uning tarkibida
nav xususiyatiga bog‘liq holda odam organizmi uchun zarur bo‘lgan kraxmal (72 %
gacha), yog® (0,3-0,6 %), uglevod (0,5 %), vitaminlar, aminokislotalar va mineral
elementlar uchraydi. Guruchdan tayyorlangan ovqatlar yugorida keltirib o‘tilgan
tarkibni organizmga kirishini ragbatlantiradi [1].

Sholi doni tarkibida ogsil migdori 5 % dan 15 % gacha, ayrim hollarda 18 %
gacha boradi. Ogsilni 10-11 % va 13-14 % saglovchi sholi navlari ham uchraydi.
Ogsilni yugori migdori guruchni ozugaviy giymatini oshiradi [2].

Guruchdan tayyorlangan taomlarning ta’mi va sifatini ta’minlovchi asosiy omli
kraxmal hisoblanadi. Lekin don tarkibidagi ogsil va aminokislotalar miqdori
guruchning ozugaviy gqiymatini baholaydi [3].

Amniokislotalarning eng keng targalgani va chuqur tadgiq gilinganlari 20 xil
bo‘lib, ularning har biri o‘ziga xos kimyoviy xususiyatlarga ega hamda ogsil
tuzilishi va funktsiyasida o‘ziga xo0s o‘ringa ega. Ushbu 20 ta aminokislota orasida
organizmda sintez qilishi mumkin bo‘lgan aminokislotalar almashinadigan
aminokislotalar hisoblanadi. Bularga alanin, asparagin, arginin, asparagine Kislota,
glutamin Kislota, sistein, glutamin, prolin, glitsin, serin va tirozin Kiradi. Ulardan
tashqari, juda muhim bo‘lgan yana to‘qqgizta aminokislotalar mavjud, chunki ularni
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organizm sintez gila olmaydi. Bular almashinmaydigan muhim aminokislotalar deb
ataladi va ularga izoleysin, gistidin, lizin, leysin, fenilalanin, triptofan, metionin,
treonin hamda valin kiradi [4].

Guruch tarkibida uchraydigan ogsillar oson hazm bo‘luvchi ogsillar gatoriga
kiradi va tarkibida boshga donli ekinlarga nisbatan guruch ogsilida odam organizmi
uchun muhim ahamiyat kasb etuvchi almashinmaydigan aminokislotalar miqdori
ko‘pligi bilan ajralib turadi. Ushbu xususiyati bilan sholi o‘simligi agrotexnologlar
va biotexnologlar e’tiborini tortadi [5, 6].

Guruch ogsilining don tarkibidagi migdori kam bo‘lishiga garamasdan, uning
ozugaviy giymati boshga donlarga nisbatan ancha yugori hisoblanadi. Guruch ogsili
noyob aminokislotalarga boy bo‘lganligi sababli, juda oson hazm bo‘ladi va odam
organizmi tomonidan 98 % holatda o‘zlashtiriladi. Guruch tarkibidagi
almashinmaydigan aminokislotalar migdori bug‘doy va javdarga garaganda ko‘p
miqdorda uchraydi [7].

Ayrim aminokislotalar miqgdori o‘simliklar stress ta’sirga uchrganligidan
dalolat beradi [8].

Klimenko T.G. va boshqgalar tomonidan ogsil va amiloza miqgdori yugori
bo‘lgan sholi navlarini olish uchun boshlang‘ich materialni o‘rganish natijalari
muhokamasiga bag‘ishlangan  tadgiqotlarda guruch tarkibida uchrovchi
aminokislotalarning migdoriga e’tibor garatilgan bo‘lib, ayrim aminokislotalarning
inson organizmidagi ahamiyati nazarda tutilgan holda navlar saralangan. Masalan,
almashinlaydigan aminokislotalar qatoriga kiruvchi metionin aminokislotasining
antioksidantlik, jigarda yog‘ miqgdori orib ketishiga to‘sqinlik qilish va
metabolizmni  tartibga solish, aterosklerozni oldini olish kabi ko‘plab
xususiyatlariga alohida urg‘u berilgan [9].

Sholi donining ozugaviy qiymati yuqori bo‘lishi uning tarkibidagi
almashinmaydigan aminokislotalar miqgdoriga bog‘lig. Bu omil ishlab
chigaruvchilarni sholining xosilini emas balki, uning doni tarkibidagi sifat
ko‘rsatkich xisoblanuvchi ogsil va aminokislota miqdorini oshirishga undaydi[10,
11].

Sholi donidagi biokimyoviy ko‘rsatkichlarni o‘rganish bo‘yicha olib
borilayotgan tadgiqotlarimizda ob’yekt sifatida sholining Tantana, Iskandar,
Mustaqillik (kalster) va Devzira (qora qiltiriq) navlari tanlab olingan. Navbatdagi
tadgiqotimiz don tarkibidagi aminokislotalar miqgdorini o‘rganishga garatilgan
bo‘lib, aminokislotalar migdori Steven A., Cohen Daviel uslubi bo‘yicha tekshirildi
[12].

Olib borilgan izlanishlar natijasiga ko‘ra, tadgigot uchun tanlangan sholi
navlari donidagi aminokislotalar migdori bo‘yicha Devzira (qora qiltiriq) navi
boshga navlarga nisbatan yugori natija namoyon qildi. Gistidin aminokislotasi
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fagatgina ushbu navda (0,192069 mg/gr) aniglandi. Izoleysin aminokislotasi ham
Mustagqillik (klaster) (0,051915 mg/gr) va Devzira (qora qiltirig) (0,115909 mg/gr)
navlarida aniglanib, miqdor jihatdan Devzira (qora qiltirig) navida yuqori
ko‘rsatkich kuzatildi. Antioksidantlik xususiyati bilan e’tirof etilgan Metionin
aminokislotasi miqdori bo‘yicha ham Devzira (gora qiltirig) navi ustunlik gildi
(0,26308 mg/qr).

Aminokislotalar o‘simlik organizmida azotni o‘simlik tanasi bo‘ylab tashilishi,
o‘simlik uchun ammoniy ioni miqgdorini tez va samarali tartibga solish, o‘simlik
organizmini ximoya gilish kabi muhim vazifalarni bajaradi [13].

Yuqoriadi fikrlardan ko‘rinib turibdiki, aminokislotalar nafagat o‘simlik
organizmida balki, odam organizmida ham juda muhim ahamiyat kasb etadi.
Albatta, odam organizmida sintezlanmaydigan aminokislotalar o‘simliklarda
sintezlanib, meva hamda donlar iste’moli orgali odam organizmiga Kiritiladi.
O‘simliklarda jumladan sholi o‘simligi donida ham aminokislotalar sintezlanib,
bog‘langan va erkin holatda odam organizmiga o‘tadi. Aminokislotalarning don
tarkibidagi migdori o‘simlikning biologik xususiyatlariga, tuprog-iglim sharoitiga
va agrotexnik ishlov berilishiga bog‘liq degan xulosaga kelishimiz mumkin.
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TASHQI MUHIT OMILLARINING EKOLOGIK BIOINDIKATOR
SIFATIDA BARG YUZASI SATHINING MIQDORIY SIFAT
DINAMIKASIGA TA’SIRI
Masharipov Adamboy Atanazarovich

Urganch davlat universiteti, adamboymasharipov@mail.ru

Hozirgi vagtda asosiy gishlog xo‘jaligi ekinlari (g‘o‘za va kuzgi bug‘doy)
mahsulotlarining bargaror o‘sishi, rivojlanishi va ekinlar yetishtirishda resurs va
energiya harajatlarini kamaytirish, atrof-muhitning ekologik xavfsizligini saglab
golish va stressli ob-havo hodisalari, hosil sifatini yaxshilash bilan birga uning
begona o‘tlar, kasallik va zararkunandalardan himoya qilish, yuqori mahsuldor
ekologik mahsulotlarni yaratishga qaratilgan agrotexnologik jarayonlarning
kuchayishi bilan bog‘lig.

Respublikamizda tuprog unumdorligini saglash, degradatsiyaga uchragan
landshaftlarni gayta tiklash va gishlog xo‘jaligida ekologik muammolarni hal gilish
uchun ekinlarni  yetishtirishda resurs tejamkor va zamonaviy turli
agrotexnologiyalardan foydalanishning murakkab xususiyatlarini hisobga olish,
tuproglar holati va ekinlar mahsuldorligiga ekologik omillar ta’sirini kuzatish
asosida keng ko‘lamli ilmiy-tadgiqot ishlari olib borilmogda. Shu bilan birga
agrotsenozlar tuproglarining Xxususiyatlari va jarayonlarni o‘rganish, ularning
hozirgi ekologik holatini tahlil gilish, hududning ob — havo sharoitlari, iglimning
o‘zgarish dinamikasi va evolyusiyasini bashorat qilish, ekinlar o‘sishi va
rivojlanishiga ta’sir giluvchi ekologik omillarning xususiyatlarini hisobga olgan
holda ularni o‘rganish katta ilmiy va amaliy ahamiyatga ega.

Tadqiqot obyekti va o‘tkazish uslublari. Dala tajribalari ikki hududda va
ikki muddatda olib borildi. Dastlabki tadgigotlar 2011-2015 vyillarda
O‘zPSUEATITI ining Xorazm filiali tajriba maydonida, ikkinchisi 2016-2020
yillarda Xonga tumani “Muhiddin-Marhabo” fermer xo‘jaligi dalalarida o‘tkazildi.
Voha hududi sug‘oriladigan o‘tlogi allyuvial tuproglar hisoblanadi. Hududning
dengiz sathidan mutloq balandligi 99 m.

Tajribada Xorazm viloyatining sug‘oriladigan o‘tlogi allyuvial tuproglari
sharoitida g‘o‘zani “Xorazm-127" navi, g‘o‘za-kuzgi bug‘doy navbatlab ekishda
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go‘llanadigan agrotexnologiyalar hamda ekinlarni o‘sishi, rivojlanishi va
mahsuldorligiga abiotik faktorlar ta’siri o‘rganildi.

Tajribalarda ekologik monitoring (kuzatuv, taqgoslash, tahlil), tuproq, suv -
fizik va kimyoviy tahlili (Tyurin, Kachinskiy, EC-Hanna metr (elektr
o‘tkazuvchanlik hisoblagich), tuproqg sho‘rlanishi ESTestrl1+ uskunasi yordamida
aniglanadi. O‘simliklar rivojlanishining biometrik ko‘rsatkichlari, dala tajribalari,
fenologik kuzatuvlar “Dala tajribalarini o‘tkazish wuslublari” (O‘zPITI, 2007)
bo‘yicha, ma’lumotlarning korrelyativ bog‘liglik ko‘rsatkichlari matematik-statistik
(ExceFANNOVA) usullardan foydalanildi.

Tajribada yer va suv resurslari cheklangan voha sharoitida ekinlarni
yetishtirishda turli agrotexnologiyalarni qo‘llagan holda tadgiqotlar olib borildi.
Tajribaning birinchi varianti hozirgi global iglim o‘zgarishi davrida suv tagchillligi
kuzatilayotganligini inobatga olib o‘simliklarni vegetatsiya davomida fagat 2 marta
sug‘orish (qolgan barcha agrotexnologiya tavsiya asosida), ikkinchi variant nazorat
(tajribada o°rganilayotgan navlarni yetishtirish bo‘yicha tavsiyanomlarga asosan)
variantlari bo‘yicha izlanishlar olib borildi.

Tadqgigot natijalari. G‘o‘za ekini. Yashil o‘simliklarning bargi eng muhim
organlardan biri bo‘lib, unda fotosintez jarayoni sodir bo‘ladi. Shuning uchun ham
barg asosiy fotosintetik organ deb ataladi. Uning hujayraviy tuzilishi transpiratsiya,
nafas olish va asosan fotosintezga moslanib tuzilgan.

Fotosintez eng muhim fiziologik va ekologik jarayonlaridan biri bo‘lib,
o‘simliklar tomonidan boshqgariladi va ularning boshga funksiyalariga ham ta’sir
etadi. Shuning uchun ham bu jarayonga tashqi va ichki omillarning ta’sirini
o‘rganish katta ahamiyatga ega [1; 3; 4; 5].

Tajribalarda o‘simlikning barg yuzasi sathini aniglash magsadida o‘simlikning
rivojlanish fazalarida namunalar olinib, laboratoriyada o‘simliklar bargi LICOR-
3000 uskunasidan o‘tkazildi va tahlil gilindi.

Tajribaning so‘ngi fazasi pishish fazasi bo‘lib, bu davr ekinning to‘lig
yetilganligi va g‘o‘za ko‘saklarining ochilishi bilan farglanadi. Tajribaning bu
fazasida o‘simlik barg yuzasi sathining shakllanishida yillar va variantlar o‘rtasida
katta fargni ko‘rish mumekin.

Tajribaning 1-varianti barcha yillarda nazorat variantiga nisbatan o‘simlik barg
yuzasi sathining shakllanishi kam bo‘lgan. Tadgigotning 2011-2014-2018 vyillarida
1 variantda o‘simlik barg yuzasi sathining shakllanishi kam bo‘lganligi, yillar
kesimida 20934-21756-20613 mm? ni, 2015-2016 vyillarda o‘simlik barg yuzasi
sathining shakllanishi yugori bo‘lganligi, yillar kesimida 25968 - 29989 mm? ni
tashkil etdi. Tajribaning 2 nazorat variantida ham 2011-2014-2018 yillarda o‘simlik
barg yuzasi sathining shakllanishi kam bo‘lganligi, yillar kesimida 28630-28307-
29306 mm? ni, 2015-2016 yillardaesa o‘simlik barg yuzasi sathining shakllanishi
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eng yugori bo‘lganligi, yillar kesimida 35002 - 35842 mm? ni tashkil etgan (1-
rasm).

Umumiy holatda tajribaning 2 nazorat varianti tavsiya etilgan agrotexnologiya
asosida ekin yetishtirilishi o‘simlikning jadal o‘sib rivojlanishi, o‘simlik quruq
massasining yaxshi to‘planishiga sabab bo‘ldi, bu esa o‘z navbatida o‘simlik barg
yuzasi sathining shakllanishiga o‘z ta’sirini ko‘rsatdi. Shuningdek, ekinlarni
yetishtirshda go‘llanilgan agrotexnik tadbirlar bilan birga tashqi muhit omillarining
ta’siri o‘simlik barg yuzasi sathining shakllanishiga o‘z ta’sirini ko‘rsatishi muhim
ahamiyat kasb etadi.
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(1.09), mm2,

Xulosa. Shunday qilib, o‘simlikni osishi, rivojlanishi, hosildorligi va hosil
sifatiga tashgi muhit omillari o‘z ta’sirini ko‘rsatar ekan, shu bilan bir gatorda
o‘simlikka ta’sir etadigan ma’lum bir omil o‘rnini boshgasi bosaolmaydi. Har bir
omil o°‘zining o‘simlikka ko‘rsatadigan fiziologik ta’siri bilan bir xil ahamiyatga
ega. Bir omil bilan boshqga bir omilni almashtirish mumkin emas.

Tashgi muhit omillari xal giluvchi ahamiyatga ega bo‘lishiga garamasdan,
insoniyat ularni ayrimlarini boshgarishi mumkin [2; 8].
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YUQORI HARORATGA CHIDAMLI KUZGI YUMSHOQ BUG*‘DOY
NAVLARINI YARATISHDA FOYDALANILGAN OTA-ONA
FORMALARINING QIMMATLI-XO‘JALIK BELGILARI
N.U. Xamrayev, F.R. Nurmetova, Sh.X. Yo‘ldasheva

Xorazm Ma’mun akademiyasi, nurbek.hamraev@gmail.com

Mavzuning dolzarbligi. Xozigi kunda bug‘doydan olinadigan hosil miqgdori
kun sayin o‘sib borayotgan dunyo aholisini non va non mahsulotlariga bo‘lgan
talabini gondira olmaydi [7]. Bug‘doy dunyoning 40 dan ortig mamlakatlarida
asosiy ozig-ovgat ekini hisoblanadi, bu esa dunyo aholisining 82% uchun asosiy
kaloriya va ogsillar mabai bo‘lib xizmat giladi [8]. Abiotik stress omillar natijasida
bug‘doy yetishtirish va uning hosildorligi sezilarli darajada kamayadi. Asosiy
abiotik stresslarga qurg oqchilik, sho‘rlanish, yugori va past harorat stersslari kiradi.
Biroq, issiglik va qurg‘oqchilik butun dunyo bo‘ylab bug‘doy yetishtirishga ta’sir
giluvchi asosiy abiotik stressdir [3]. Global iglim modeli bashoratlariga ko‘ra XXI
asr oxiriga kelib atrof-muhitning o‘rtacha harorati 6°C ga ko‘tarilishi mumkin [4].
Bug‘doy issiglik stressiga juda sezgir. Hisob-kitoblarga ko‘ra, haroratning har 1°C
oshishi bug‘doy ishlab chigarishning 6% ga kamayishiga olib keladi [6].

Mahsuldor poyalar soni, boshogdagi don soni va 1000 dona don vazni bug‘doy
hosildorligini belgilovchi muhim ko‘rsatkichlardan hisoblanadi [5]. Shu bilan birga
hosildorlik, o‘simlik ildiz sistemasining kuchli rivojlanganligiga, mineral
oziglanishiga, yorug‘likka, haroratga, yirik urug‘larning ekilishiga, ekish
muddatlariga, begona o‘tlardan tozalanishiga va navning biologik xususiyatlariga
bog‘liq bo‘ladi [1]. Tuplash, naychalash va boshogning shakllanishi davrida namlik
yoki ozuga elementlarining yetishmasligi boshogchalar va boshogdagi donlar sonini
kamayishiga olib keladi. Bu ko‘rsatkichga ekish muddatlari va me’yorlari ham ta’sir
ko‘rsatadi [2].

2024-yilda yuqgori haroratga chidamli kuzgi yumshoq bug‘doy navlarini
yaratish magsadida Don va dukkakli ekinlar ilmiy tadgiqot instituti Xorazm ilmiy-
tajriba stansiyasida yetishtirilayotgan 21ta nav namunalarining gimmatli-xo‘jalik
belgilari o‘rganildi. Nazorat sifatida Krasnodarskaya-99 navi olindi.

Tadgiqotlarda navlarning o‘simlik bo‘yi, boshogq uzunligi, bir boshogdagi
boshoqchalar soni, boshogdagi don soni, bir boshogdagi don vazni va hosildorldik
kabi biometrik ko‘rsatkichlari tahlil gilindi.
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Olingan natijalar va ularning tahlili. O‘simlik bo‘yi sinalayotgan navlarda
55,2-99,8 sm oralig‘ida bo‘lib, eng yuqori ko‘rsatkichlar Zimnitsa (99,8 sm),
Andijon-2 (97 sm) va Durdona (97 sm) navlarida kuzatilgan bo‘lsa, eng past natija
Vostorg navida (55,2 sm) ekanligi aniglandi.

Boshoq uzunligi bo‘yicha navlar 8,15-13,0 sm natijaga ega bo‘lib, eng yaxshi
ko‘rsatkichlar Drujba (13 sm), Andijon-2 (12,9 sm) va Zimnisa (12,4 sm) navlarida
kuzatilgan bo‘lsa, eng past natija Jiva navida (8,15 sm) aniglandi.

Zimnisa navining bir boshogdagi boshoqgchalar soni 21,2 donani tashkil qildi,
bu ko‘rsatkich bo‘yicha boshga navlarga garaganda eng yuqori natijani gayd etdi.
Eng past ko‘rsatkich Gomer navida (16 dona) kuzatildi.

Bir boshogdagi don soni o‘rtacha 39,9-66,2 donani tashkil gildi. Eng yugori
natija Drujba navida o‘rtacha 66,2 tani tashkil gilgan bo‘lsa, eng past natija Jiva
navida (39,9 dona) aniglandi. Nazorat nav hisoblangan Krasnodarskaya-99 navining
bir boshoqdagi don soni o‘rtacha 45,1 tani tashkil gildi.

1-jadval
Kuzgi yumshoq bug*doy navlarining gimmatli xo‘jalik belgilari
Bir _ Bir Bir
. O‘simlik BOSth boshogdagi boshoqgda bos_hoqda
TIr Nav nomi . uzunligi, | boshoqgchal . gi don
bo‘yi, sm . gi don .
sm ar soni, ) vazni,
soni, dona
dona gramm
1 | Bobur 93,3+1,2 11,7+0,2 18,5+0,2 47,1+1,5 2,4+0,1
2 | Karavan 70,0+0,6 8,240,2 16,7+0,3 453+13 2,240,1
3 | Durdona 97,0+1,8 12,0+0,3 19,2+0,5 50,2+2,1 2,0+0,1
4 | Aziz 90,9+1,5 10,6+0,3 17,1+0,8 41,6+2,2 1,6+0,1
5 | Andijon-4 86,7+1,5 | 10,7+0,2 17,5+04 | 48,0414 | 2,1+0,1
6 | Brigada 86,7£1,2 11,8+0,2 18,7+0.,4 51,9+1,5 2,2+0,1
7 | Zimnitsa 99.8+1,8 | 12,4+0,2 21,2+0,3 55,4+1,5 2,7+0,1
8 | Vassa 93,2+0,9 11,1+0,2 20,2+0,5 55,5+1,9 2,7+0,1
9 | Step 78,3+1,1 9,3+0,2 17,8+0,4 48,7+1,7 2,2+0,1
10 | Gomer 76,6%+1,3 9,8+0,3 16,0£0,6 | 41,7+1,8 1,8+0,1
11 | Jiva 80,6+0,7 8,2+0,2 16,5+0,5 40,0+1,7 1,9+0,1
12 | Krasnodarskaya-99 79,5+1,7 10,4+0,4 19,0+0,3 45,1+1,3 2,0+0,1
13 | Vostorg 55,2405 | 10,8+0,3 18,7+0,3 62,8423 2,4+0,1
14 | ASR 88,6£1,6 10,8+0,3 18,24+0,7 46,4+1,9 2,2+0,1
15 | MV-Nemere 66,8+1,6 | 11,1+0,4 16,7+0,7 63,9+4,5 3,240,3
16 | Ultra 60,7+1,2 8,2+0,4 15,8+0.,3 472+13 2,10,1
17 | Drujba 92,9+1,1 13,0+0,2 19,7+0,9 66,2+3,0 2,7+0,1
18 | Andijon-2 97,0+1,5 | 12,9403 19,5+0,2 54,9422 | 2,5+0,1
19 | Kroshka 93,1£1,2 11,1+0,4 18,9+0,5 47,4+2.0 2,2+0,1
20 | Grom 87,4+1,0 | 12,2+0,4 19,9+0,4 60,5+2,1 3,00,1
21 | Ravnaq 82,5+1,1 9,640,2 17,6+0,5 49,742 3 2,10,1
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Bir boshogdagi don vazni, bir boshogdagi don soni va 1 m? maydondagi
mahsuldor poyalar soni bilan birgalikda hosildorlikni belgilovchi omillar
hisoblanadi.

Tajribalar natijasiga ko‘ra bir boshogdagi don vazni bo‘yicha eng yaxshi
ko‘rsatkich MV-Nemere navida 3,2 gramm ekanligi, eng past natija Aziz navida 1,6
gramm ekanligi aniglandi.

Navlarning don hosildorligi o‘rtacha 65,8-92,9 ts/ga ni tashkil gilib, eng yuqori
don hosili ASR navida 92,9 ts/ga, eng past don hosili esa Grom navida 65,8 ts/ga
ekanligi aniglandi. Krasnodarskaya-99 nazorat navining don hosildorligi 71,9 ts/ga
ni tashkil etdi.

Xulosa qilib aytganda, Xorazm viloyati tuprog-iglim sharoitida kuzgi yumshoq
bug‘doy navlaridan ASR, Andijon-4, Kroshka va Bobur navlari yetishtirish orgali
yugori don hosili olishga erishish mumkin. Lekin xozirgi davr talabi navlarning
nafagat hosildorligi yuqori bo‘lishini talab giladi balki ularning qayta ishlash
natijasida tayyorlanadigan non va konditer mahsulotlariga gqo‘yiladigan talablarga
ham javob berishi kerak. Shularni inobatga olgan holda, keying tadgigotlarimizda
donning sifat ko‘rsatkichlarini o‘rganishni reja gilganmiz.
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TOSHKENT VILOYATI QIBRAY TUMANI (TOSH IES) SANOAT XUDUDI
SHAROITIDA YETISHTIRILGAN DAYKON O‘SIMLIGI NAV VA
DURAGAYLARINING MORFO-XO*‘JALIK BELGILARI
KO‘RSATKICHLARI TAHLILI
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Markaziy Osiyo atrof-muhit va iglim o ‘zgarishini o ‘rganish universiteti (Green
university) huzuridagi Atrof-muhit va tabiatni muhofaza qilish texnologiyalari
Ilmiy-tadgiqot instituti
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Bugungi kunda aholini ozig-ovgatga bo‘lgan talabini gondirish uchun turli
gishlog xo‘jalik ekinlarini Respublikamiz xududlarida yetishtirish muhim
hisoblanadi. So‘nggi yillarda mamlakatimiz xududiga yangi o‘simliklar kirib kelib
yetishtirish yo‘lga go‘yildi. Ana shunday o‘simliklardan biri Radish (daykon) ekini
hisoblanib, ushbu sabzavot ekiniga talab mavjuddir. Radish (daykon) (Raphanus
sativus L., 2n = 18) Brassicaceae oilasiga mansub mashhur ildizmeva hisoblanadi.
Radishning ildizlari yuqori ozugaviy giymati tufayli butun dunyoda tuzlamalar,
salatlar va taomlar shaklida iste’mol qgilinadi [1]. lldizlardan tashqari, redisning
barglari va nihollari ham ozugaviy va shifobaxsh ahamiyatga ega ekanligi hagida
xabar berilgan [2]. Radishning (daikon) ekstraktlari gadim zamonlardan beri xalq
tabobatida oshqozon kasalliklari, qabziyat, siydik yo‘llari infeksiyalari, jigar
yallig‘lanishi, yurak kasalliklari va yaralarni davolashda go‘llanilgan [3]. Bundan
tashqari, radishning antimikrobiyal, antikansor, antioksidant va tashvishni
kamaytiruvchi  xususiyatlari hagida bir gancha hisobotlar mavjud [4,5,6].
Radishning (daykon) farmatsevtik foydalarga ega ikkilamchi metabolitlari orasida
glukozinolatlar, izotiyosiyanatlar va polifenollar kiradi [7]. Yuqorida Kkeltirib
o‘tilganidek ushbu sabzavot ekin insonlar uchun juda foydali hisoblanadi. Birog
ushbu sabzavot Respublikamizning barcha xududlarida keng targalmagan bo‘lishi
bilan birga, uni yetishtirish bo‘yicha yetarli darajada ilmiy tadgigot ishlari olib
borilmagan. Shu sababli ham daykonning nav va duragaylarini turli ekologik
xududlarda yetishtirish texnologiyasini ishlab chigish muhim hisoblanadi.

Mazkur maqolada Toshkent viloyati Qibray tumani (Tosh IES) tuprog iglim
sharoitida daykon o‘simligi nav va duragaylarini morfo-xojalik belgilarini
o‘rganish yuzasidan olingan natijalar taxlil gilingan. Daykonning Sodiq navi va
Cheong Du - Gibrid, Big time Gibrid duragaylarini Toshkent viloyati Qibray tumani
(Tosh IES) xududida ekilib, har bir nav va duragayga tegishli bo‘lgan 5 tadan
o‘simlikka etiketkalar osildi va ularda morfologik belgilari taxlil gilindi.
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Daykonning barg rangi, barg tuklanishi, barg shakli va barg tomirlanishi
bo‘yicha ko‘rsatkichlar boshqga tajriba xududidan farg gilmagan bo‘lsada, boshga
morfologik belgilar bo‘yicha farglanish mavjudligi aniglandi. Bir o‘simlikka to‘g‘ri
keladigan barglar soni bo‘yicha eng yuqori ko‘rsatkich Sodig navida bo‘lib,
o‘rtacha bir o‘simlikka 22,4 dona barg to‘g‘ri keldi. Cheong Du duragayida bir
o‘simlikka tg‘ri keladigan barglar soni 15-20 donani tashkil etib, o‘rtacha bir
o‘simlikka 17,6 dona barg to‘g‘ri keldi. Big time duragayida barglar soni 18-22
donani tashkil etib, shrtacha bir o‘simlikka 20 dona barg to‘g‘ri keldi. Barg
bo‘laklari Sodiq navida o‘rtacha 6,4 bo‘lakdan, Cheong Du duragayida 5,8 bo‘lak
va Big time duragayi barglari 4,4 bo‘lakdan iborat ekanligi aniglandi. Barg uzunligi
Sodig navida 15,5-22,0 sm oralig‘ida bo‘lib, o‘rtacha barg uzunligi 18,58 sm ni
tashkil etdi. Cheong Du duragayida barg uzunligi nisbatan yugoriroq bo‘lib,
o‘rtacha barg uzunligi 20,14 sm ga teng bo‘ldi. Big time duragayi barglari uzunligi
esa 14,2-16,4 sm oralig‘ida joylashib, o‘rtacha barg uzunligi 15,22 sm ni tashkil
etdi.

Keyingi tadgiqotlar ildizmevasini aniglashga garatilgan bo‘lib, ushbu xududda
ham ildizmeva uzunligi bo‘yicha eng yugori ko‘rsatkich Sodig navida ekanligi va
bunga mos ravishda ildizmeva uzunligi 25-32 sm oralig‘ida bo‘lib, o‘rtacha 28,4 sm
ni tashkil etdi. Cheong Du duragayining ildizmevasi nisbatan uzunroqg ekanligi va
o‘rtacha ildizmeva uzunligi 23,38 sm ga teng bo‘ldi. ljobiy tomonga o‘zgarish Big
time duragayida ham kuzatilib, ildizmevasi 24-27 sm oralig‘ida bo‘lib, o‘rtacha
ildizmeva uzunligi 25,2 sm ni tashkil etdi.

Ildizmeva diametri bo‘yicha eng yuqori ko‘rsatkich Big time duragayiga
to‘g‘ri kelib, ushbu duragayga tegishli o‘simlik ildizmevasining diametri 24,24 sm
ni tashkil etgan bo‘lsa, Sodig navi va Cheong Du duragayi ildizmevasining diametri
19,3 sm va 19,04 sm ga teng bo‘ldi va birinchi ekologik xududga nisbatan past
ko‘rsatkichni gayd etganligi aniglandi. Sodiq navi ildizmevasining og‘irligi 480-670
gramm oralig‘ida bo‘lgani holda, o‘rtacha ko‘rsatkichi 569 gramm ni tashkil etdi.
Cheong Du duragayining ildizmevasi og‘irligi 390-560 gramm oralig‘ida va
o‘rtacha ko‘rsatkich 475 gramm ekanligi aniglandi. Big time duragayi eng yaxshi
ko‘rsatkichni qayd etib, ildizmeva og‘irligi 550-705 gramm oralig‘ida bo‘ldi va
bunga mos ravishda o‘rtacha ildizmeva og‘irligi 617 grammni tashkil etdi.

Umuman olganda daykon o‘simligi nav va duragaylarini morfo-xo‘jalik
belgilari bo‘yicha farg mavjudligi aniglandi. O‘rganilgan nav va duragaylarda barg
shakli va barg tomirlanishi bo‘yicha farq kuzatilmagani holda boshga belgilar
bo‘yicha sezilarli farglanish mavjudligi aniglandi. Hosildorlikni ta’minlovchi asosiy
belgilardan bo‘lgan, ildizmeva og‘irligi bo‘yicha eng past natija - Cheong Du
duragayida kuzatilgan bo‘lsa, yugori natija Big time duragayida bo‘lib,
hosildorlikning yuqori bo‘lishi shu duragayga to‘g‘ri keldi. Bundan ko‘rinadiki
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ildizmevasi yugori bo‘lgan Big time duragayini Qibray tumani xududida yetishtirish
o‘rganilgan boshga duragaylarga nisbatan yaxshi natija beradi. O‘simliklarning
morfo-xo‘jalik belgilariga Tosh IES ning salbiy ta’siri ko‘zatilmagan bo‘lsada,
ildizmevasini biokimyoviy ko‘rsatkichlarini aniglash va biokimyoviy tarkibini
o‘zgarishga ta’sirini o‘rganish yuzasidan tadgiqotlar davom ettirilmoqda.
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Cistanche tpamuumonno mnomemaercs B kiamy Orobanchaceae, Bximouas
Orobanche u Phelipanche, nemaBHHiI (UIOrEHETHYECKUI BBIBOJ COTJIACYETCS C
TPaIUIIMOHHON  TaKCOHOMHEW. YcloBuUA  (QWIONEHETUYECKUX  OTHOIIEHUH,
pazHo00pa3usi 1 TAKCOHOMUYECKON UACHTU(DUKAIIMOHHON OLIEHKHU.

Pacrenust cemeiictea Orobanchaceae Bxirowaror B cebsd MHOXKECTBO
Napa3sUTHYECKUX  COPHSAKOB, KOTOpPBbIE TaKKe SBISAIOTCS  BICYATIISIONUMHU
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3aXBaTYMKAMH W arpeCCHBHBIMHU BPEIUTEIIAMHU CEIbCKOXO3SIMCTBEHHBIX KYJIBTYD C
HECKOJIbKMMH CIICIIHATN3UPOBAHHBIMU 0COOCHHOCTSIMH. HecMOTpst Ha TO, 9TO OHU
BBI3BAJIM PAJ KPYIMHOMACIITAOHBIX YCHJIMH 110 HCKOPEHEHHIO W KOHTPOIIO,
r7100aIbHON OIICHKH MX MHBA3WBHOT'O MIOTEHIIMAA MTOKa HE cyliecTByeT [6].

CemetictBo Orobanchaceae (mermuirer) HacuutbiBaeT okosio 2060 Bumor B 90
poaax, KOTOpbIe pacHpOCTpaHEHbl Ha BCEX KOHTHHEHTAX W KPYIHBIX OCTPOBax, 3a
UCKITIOYCHHEM AHTApKTHIBI. Y3KHE OIMCAaHUS CEMEWCTBAa BKIIOYAIA TOJIBKO
He(OTOCHUHTE3UpYIOIIKe BUABI (rosiomapasutbl) [2; 11], B To Bpems kak Oojee
mupokue onucanus oobeauHsutm Orobanchaceae sensu stricto ¢ mapasuTuaecKuMU
yieHaMd puHaHTOMAHBIX Scrophulariaceae ¢on Berrmreitna (1891) [3], uro
MOJTBEPXKIACTCS MOP(POJOTHICCKUMH M aHATOMHYECKUMHU XapaKTepucTHKamu [1;
4].

Oo6ume cBeaenus o pone Cistanche - pox mycThIHHBIX pacTeHHM, PACTYIIUX Ha
tTakux pacteHusx, kak Haloxylon, Salvadora, Reaumuria, Kalidium u Tamarix.
Buapr Cistanche nurienst xjiopoduiiia v moayJyaroT MUTaTeIbHbIC BEIECTBA U BOAY
U3 KOPHEH pacTeHnH-X035€eB. DTOT POl B OCHOBHOM PacHpOCTPaHEH B 3aCyIUIMBBIX
3eMJISIX M MyCTHIHAX ceBepHoro monyirapus [5]. Pox Cistanche Bxirouaer 16 BuaoB,
00pa3yoIInX MPHUBJICKATEIIbHYIO TPYIIy (GaHEpOraMHbIX KOPHEBBIX Iapa3vuTOB.
[TpencraBuTen 3TOro poja BCTPEYAOTCS TOJBKO B HEKOTOPBIX 3aCyNUIMBBIX H
MOJTY3aCyIUIUBBIX peruoHax Adpuku, Asun u Cpeau3eMHOMOpPhBS, BKJIFOUAs YacTh
IOxnoit Eponsl [8]. B Amxupe pon Cistanche mpencrasien Tpems Bugamu - C.
phelypaea, C. violacea u C. tubulosa [7].

B IlentpanbHoit A3um HacuuthiBacTcs 6 BumoB [9 | u 4 Buma B peruoHe
byxapa [10]. Cewmeiinsie Buasl  Cistanche  siBistoTcss ~ MHOTOJCTHUMH
Napa3suTUYCCKUMU  pacTeHUssMH. OHHM TNPOYHO YKOPCHWIMCh B TOYBE U
aZanTUPOBAHBI U MAPA3UTUPOBAHUS KOPHEU Pa3JIMYHBIX pacTeHud. B ToM uucie
Cistanche Mongolica Beck. Bctpeuyaercs B cosieBbIX IMOYBaxX W BIOJb pek. B
ocHOBHOM mapasutupyer Ha Tamapukc. Cistanche Flava (C. A. Mey.) Korsh.
napasuTH3UpyroT BHIbl cemeiictBa Calligonum B mecuanblx mgroHaX. DTOT BUJ
BcTpeuaerca B Kb3buikyM, BIoib AMy Jlapes, B 0ro -3anagHoit yactu Kapakyma u
B [Tamup -Amnae [9].

Cistanche Ambigua (Bunge) Beck. BcTpeuaercs B mecuaHbIxX, TPaBUHHBIX U
MaJICHBKMX CKAJIHMCTBIX XOJIMaxX, B JIBICBIX MECTax. JTOT BHJ MapasuTU3UPYIOT Ha
BUJaX TaJOKCHWJIOHOB M Jpyrux uieHax cemeiictBa Chenopodiaceae.
Pacnpoctpaneno B Cupassipee u Amynapeu, Kapakywm.

Cistanche Salsa (C. A. May.) Beck. BcTpewaercs B MATKHX ITecKax,
TJIMHKUCTBIX TOYBAX, MECUAHBIX W TPABHUHHBIX MYCTHIHHBIX MOYBAX, BAOJIb PYYbEB U
B 3a0pOIICHHBIX 3eMIIAX, M IPpasuTH3UpyeT B Buaax poma Haloxylon, Salsola,
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Anabasis, Kalidium u Calligonum. Dto BcTpeuaercs B BIOJIb PeK AMydapbu U
Cupabu.

C. Ridgewayana Aitch. & Hemsl. mapasutuzupyer B Bugax Tamarix. C. Fissa
(C. A. May.) Beck. Bctpeuaercs B mecke. llapasuTusyrorcs Ha KyCTapHUKax
cemeiicTBa chenopodiaceae. ITot Bu/ HE HaliicH B Y30CKUCTaHE.
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Jlns pasnuuHbIX BUAOB cemeiictBa Orobanchaceae Owuto 3apeructpupoBaHo
MHOXECTBO  OHMOJOTHYECKHX  aKTHBHOCTEH, BK/IIOYash  aHTHOKCHIAHTHYIO,
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NPOTHBOBOCTIAIMUTENBbHYIO [6], CIa3MOMUTHYECKYIO M PACCIAOJISIONIYIO TIIaIKYEO
myckynatypy [5]. C apyroi ctopoHsl, SkcTpakTel pactenus: Cistanche oGmamaror
ITUPOKUM CIIEKTPOM Ouojorndyeckux 3(@eKkToB, BKIIOYAS JICUCHHE TMOYCUHOU
HEJOCTaTOYHOCTU M CTapUYECKHX 3alopoB, YIyYIIEHHE 00y4aeMOCTH, OOJIerdyeHue
cumnToMoB Oone3nu Anblreiimepa (bA), JedeHne KIMMaKTepUIeCKUX CUMIITOMOB,
YKpEIUICHHE HIMMYHHTETa, 00phOy CO cTapeHueM u ycraiocThio [4; 11].

OTU CBONCTBA OOBACHSIOTCS HAIMYUEM pPA3UYHBIX THIIOB OWOAKTUBHBIX
MOJIEKYJI, TAKUX KakK (peHmmTaHouHbie rauko3uibl (OI), upuaonsl, dhiaBoHOU b
1 norcaxapusr [9].

[IpotuBopakoBeie. Pak - 93T0 o0O0mMI TEepMUH, MPUMEHSIEMBIH K
3JI0KAYECTBEHHBIM  3a00JIEBAHUSIM, XapaKTEepU3yIOIIUMCS OBICTpBIM |
HEKOHTPOJIUPYEMbIM 00pa30BaHHEM AaHOMAJBHBIX KIJIETOK, KOTOPbIE MOTYT
CIIMBAaThCS BMeECTE, 00pa3zys HApOCT WM pa3pacTasich MO BCEMY OpraHu3My, H
MpPOrpeccUpoBaTh, MOKAa HE MPUBEAYT K CMepTU. JlekapCTBEHHbIE paCTEHUS
ABJISIFOTCSI CaMbIM 3KCKJIFO3UBHBIM HCTOYHUKOM JKM3HEHHO Ba)KHBIX JIEKAPCTB JIJISI
OONBIIMHCTBA  HAceJleHUs  IaHeThl.  JlekapcTBeHHbIE  TpaBbl  IIUPOKO
UCIOJIb30BAIMCH JUIsl JieueHHUs 3a00JIeBaHUN TpaJWIIMOHHBIM CIIOCOOOM Ha
NPOTSKCHUH HECKOJIBKUX MOKoieHu [3].

Jlnst pa3paOOTKK HOBBIX JIEKAPCTB HEOOXOJUMO HANAIUTHh B3aWMOCHCTBHE
MEXAY TPAaJAULIUOHHON MEIUIIMHOW M COBPEMEHHBIMU OHMOTEXHOJOTUYECKUMHU
UHCTPpYMEHTaMH. B3anmoneicTBrue MeXay KIECTOYHOW OWOJIOTHed, aHaiu3amMH Iin
VIlr0 ¥ CTPYKTYpHOH XUMHEH OyaeT HAWIYYIIUM CIIOCOOOM IONyUEHHs IICHHBIX
JekapcTB [7].

AHTHOKCHUJIAaHTHI - 3TO TPYIMIa BEIIECTB, KOTOPHIC TOJE3HBI I OOpHOBI C
pakOM U JpPYTUMH [POIECCaMM, MOTEHUUAJIbHO MNPUBOASIIMMUA K TaKUM
3a00yIeBaHUSM, KaK aTepocKiepo3, Oone3snu Anbireiimepa, [lapkuacona, nuader u
oosie3nu cepama [10].

B oTinune OT HUTOTOKCUYECKUX areHTOB, KOTOPBIE MOBPEKIAIOT OMYXOJIEBbIE
KJIETKH, AHTUOKCHUIAHTBHI JIEUCTBYIOT, MpENOTBpalas BO3HMKHOBEHHUE paka B
IIPOLIECCE KAHLEPOT€HE3a, U B LIEJIOM IOJE3HBI ISl KJIETOK.

OennnyTaHounble rauko3uasl (PI) cunMTaroTCs OCHOBHBIMH AaKTHBHBIMHU
komnonentamu BumoB Cistanche, ocodenno C. phelypaea. HWccnenoanus
(dhapmakosiornyeckoi akTUBHOCTH DI’ mokaszanu, 4To OHU 00JaAAI0T PA3TUUYHBIMU
GYHKIUAMY, TAKAMU KaK aHTHOKCHAAIMS, HEUPONPOTEKIHS, YCUICHHEe UMMYHHOM
U MOJIOBOW (yHKIIMH, Tenatonpotekiums [8].

[Tockonbky  (apMakoJOrM4eckoe JeWCTBUE JIEKAPCTBEHHOT'O  PACTEHHS
00yCJIOBJIEHO HE TOJIbKO OPraHUYEeCKMMHU, HO U HEOPTaHMYECKHUMH BEIIECTBAMH, a
TaKkKe I HUCKIIoYeHUs dS(PdexkTa TOKCHUYHOCTH, MBI COWIM I€JI€CO00Pa3HBIM
M3Y4YUTh MAKpO- U MHUKPOIIIEMEHTHBIM COCTAB HAJ3EMHOW M NOA3EMHOM 4YacTeu
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pacrenus Cistanche salsa, mpou3pacraromniero B 3K0J0rHYeCKH HEOJIaronpusTHBIX
ycnoBusix Pecryonukn Kapakanmakcran [1].

Makpo- ¥  MHKPODJIEMEHTBHI  SBISAIOTCS COCTaBHOH 4YacThi0  JIHOOOrO
PacCTHTEIBHOT'O U XUBOTHOTO OpPraHHW3Ma, KU3HEHHO HEOOXOJHMMBI B JOCTATOYHBIX
KOJIMYECTBAX, IMOCKOJBbKY 0€3 HMX HE MOTYT MPOTEKaTh OCHOBHBIC (PHU3UOJIOTO-
OMOXMMHYECKHE peakiuu opranu3ma. Coderasch ¢ XUMHUYECKHMMH PErysTOpaMH
oOMeHa BEIIECTB, OHM CTAHOBSTCS TOCPEIHHKAMH Pa3IMYHBIX OMOXHMHUYSCKUX
MPOIIECCOB, KOPPEKTOpPaMK 0OMEHa BEIIECTB B OpraHu3Me uenoBeka. [2]

Maxkpo- ¥ MUKPOIJIEMEHTHI OOJBIIMHCTBA JICKAPCTBCHHBIX PACTCHHUH, B TOM
YHUCJIC M BHUJBI IIMCTAHXE, MPOU3PACTAIONIMX B IKOJOTHYECKA HEOIArompHUsITHBIX
ycnoBusix KapakanmakcTaHa SIBJISIIOTCS I[MOYTH HE HM3ydYEHHBIM. MeToxoM Macc-
CTHICKTPOMETPUHN C HHIYKTUBHO CBSI3aHHOM TUIa3MOMW MPOBENCHO U3YYCHHE MAaKpO- U
MHUKPO3JIEMEHTHOTO COCTaBa HAJ3EMHBIX, MOJ3EMHBIX OPIaHOB U CEMSH PacTCHUS
IIUCTaHXe COJIOHYaKoBo# (Cistanche salsa), mpomspacraromiero B Kapakanmakcrane.
VYcranosiieHo Hannure 41 371eMEHTOB B ceMeHax 13 44 onpeeneHHbIX aHATU30M, U
no 39-3JIeMEHTOB B HAJ3€MHBIX M IOJ3EMHBIX opraHax Iuctanxe. Cpemu Bcex
KM3HCHHO-BaXKHBIX JJICMEHTOB B HCCIICJIOBAHHBIX OOBEKTaX KaJHi, KaJbIHH,
MarHui, HaTPHH SABJISIOTCSA JOMHHUpPYomUMU. CopepKaHue Kaaus MaKCHUMajIbHO B
CEMEHAax M HaJ[36MHOH YacTH, a MOI3eMHbBIX — HaTpus [1].
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Ma’lumki, xalq tabobati olami boy manbalarga ega, turli xil kasalliklarni
davolash tajribalari keyingi avlodlar uchun saqglanib qoldirilgan. Shunday
ahamiyatga ega dorivor o‘simliklardan biri bu, mahalliy xalg orasida oltin tomir
nomi bilan mashhur bo‘lgan Cistanche mongolika (G.Beck.) o‘simligi hisoblanadi.
O<zbekistonda Cistanche L. turkumining 6 ta turi o*sadi.

Xorazmda ushbu o‘simlik dorivor o‘simliklar sifatida tabiiy holda o‘sadi.
Shuningdek, hududning Qo‘shko‘pir va Yangiariq tumani ko‘l va zaxkashlarida
targalgan va yulg ‘un (Tamarix) tanasiga yopishib parazitlik gilib o‘sadi. Tarkibidagi
biologik faol moddalar uning yer ustki va yer ostki gismida to‘planadi. Sistanxening
yer ustki gismi gullagan davrida poyasini bo‘ylamasiga kesib, qumlardan tozalab
yig‘ib olinadi hamda ochiq va soya joyda quritiladi. O‘simlikning tarkibidagi
biologik faol moddalari immun tizimini mustahkamlash, xotirani kuchaytirish, jigar
sirrozi hamda bepushtlikni davolash xususiyatlariga ega. Sistanxe o‘simligi ko‘p
kasalliklarga davo va umrni uzaytirish xususiyatiga ega. Sistanxe bo‘g‘inlardagi
ogriglar, buyrak kasalliklarini davolash, shuningdek, asabni tinchlantirishda,
aynigsa, miya o‘simtasining oldini olishda tengi yo‘q darmon hisoblanadi [1; 2].

Yer ostki gismi, ya’ni ilon shaklidagi baquvvat ildizlarida alkaloidlar (nikotin,
xolin), sterinlar, yog* kislotalari, mannitlar, antosianlar, fenollar, uglevodlar bo‘lib,
xalg tabobati hamda kosmetologiya sanoatida ishlatiladi. Ushbu o°simlikning
shifobaxshligi uning biologik faol moddalar, ya’ni yer ustki va yer ostki gismida
to‘planadi.
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Cistanche mongolika o‘sib turgan joyining tuprog sharoitini o‘rganish va
o‘simlik xom-ashyosidan flavonoidlar migdorini spektroskopik aniglash va qiyosiy
tahlil gilishdan iborat. Kovlab olingan o‘simlikning ildiz gismi, dastlab sovuq suvda
3 marta yuvildi. So‘ngra o‘lchami 2-3 sm dan qilib bo‘laklarga bo‘lindi. Keyingi
bosgichda xom ashyo quritildi, bu soya joyda tashqi muhit haroratida amalga
oshirildi. So‘ngra qurigan bo‘laklar tegirmonda maydalandi va kukun holiga
keltirildi. Cistanche mongolikaning turli hududlarda o‘sayotgan tuprog namunalari,
maydalangan va quritilgan tanasi, ishlatilgan standart namunalar farmokopiya
talablariga javob beradi.

Cistanche mongolika ildizidan ajratma olish.

1) 5 g ildiz tortib olinib, havonchaga solindi va kukun holiga kelguncha
maydalandi. So‘ngra u 70 ml metanol solib, UZ — hammomida 60 dagiga davomida
goldirildi. Olingan aralashma dastlab to‘rt gavatli dokadan, so‘ngra 0,22 pum
millipor filtrdan o‘tkazildi. Hosil qilingan filtratni suv hammomida rotorli
haydagichda 65-75°C da haydaldi va quyuq ekstrakt ajratib olindi.

2) 30 g ildiz tortilib olinib, havonchaga solindi va kukun holiga kelguncha
maydalandi. So‘ngra u 70 ml metanol solib, 78 soat xona temperaturasida goldirildi.
Olingan aralashma dastlab to‘rt gavatli dokadan, so‘ngra 0,22 um millipor filtrdan
o‘tkazildi. Hosil gilingan filtratni suv hammomida rotorli haydagichda 65-75°C da
haydaldi va quyuq ekstrakt ajratib olindi.

Aniglash ultrabinafsha sohalarda yutilish spektrofotometriyasi SPECORD 50
qurilmasida amalga oshirildi. Tuproq tarkibi alangali fotometrda va pH metr
qurilmasida o‘rganildi. Vitamin tarkibi HPLC yuqori samarali suyuqlik
xromotografiyasi yordamida tahlil gilindi.

Sinov eritmasi (a). Cistanche mongolika poyasi xona haroratida quritildi,
LMZ-1M maydalagich yordamida xom ashyo tayyorlandi va analitik tarozida 1 g
tortildi. Analizga tayyorlanagan namuna 30 ml 96% li spirt bilan gaytarma
sovutkich yordamida suv hammomida 1 soat davomida haydab olib borildi. Olingan
ekstrakt sovutildi va doka yordamida filtrlandi. Ajratib olingan ektrakt 100 mi
o‘lchov kolbasiga solindi va bir xil erituvchi bilan eritma hajmini 100 ml ga
yetkazildi.

Sinov eritmasi (b) analiz uchun yangi tayyorlaniladi. 2 g AICI; 85 ml 96 % i
spirt bilan 25 ml gacha suyultirildi.

Sinov eritmasi (s). 1,0 ml sinov eritma (a) va yangi tayyorlangan sinov eritmasi
(b)dan 2,0 ml olinib 25 ml li o‘Ichov kolbasiga solinadi va belgisigacha spirt bilan
to‘Idirildi.

Kompensasiya eritmasi. 1,0 ml sinov eritmasi (a)ga 1 tomchi suyultirilgan
sirka kislota qo‘shildi va eritma hajmini 96% li spirt bilan 25 ml gacha suyultirildi.
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1-jadval
Cistanche mongolika o‘sayotgan tuprogning kimyoviy tarkibi va o‘simlik
tarkibidagi umumiy flavonoidlar miqdori

O<simlik Na* K* Ca2+ Ba2+ Hmum|¥jl
nomi pH ppm ppm ppm ppm a_lvono_l ar
miqdori %
Cistanche
. 5,7-6,55 | 8,2 21,9 11,4 45 27-2.9%
mongolika
2-jadval

Sistanxe o‘simligi tarkibidagi vitaminlar migdori

O‘simlik nomi Birikmalarning miqdori, mg/100g
B:1 Bs Bo PP C B2 Bi2
Cistanche mongolika | ) 0.002 0.206 ) ) 0.012

Taqgoslash eritmasi (a). 0,5 g rutin, 85 ml 96% li spirt bilan suv hammomida
eriguncha isitiladi va xona haroratiga gadar sovutiladi. Bir xil erituvchi bilan
eritmaning hajmi 100 ml gacha yetkazildi.

Taqgoslash eritmasi (b). 1,0 ml tagqoslash erimasi (a)ga 2,0 ml sinov eritmasi
(b) go‘shildi va 96% li spirt bilan eritma hajmini 25 ml ga yetkazildi.

Tayyorlangan namunalar spektrofotometrda optik zichliklari o‘lchandi.

Flavonoidlar yigindisining ultrabinafsha spektrida yutilish zonasi Amax=
(334+2 nm) da paydo bo‘lganligi aniglandi.

Foydalanilgan adabiyotlar:

1. D.b. KaprbaeBa Pa3paboTka W ucCClenoBaHUE HOBBIX JIEKAPCTBEHHBIX CPEJACTB U3
Cistanche Salsa // 1 Bcepoccuiickoli Hay4YHO—TTPAKTHUECKONH KOH(PEPSHIIMU C MEXKIyHAPOTHBIM
yuactueM «MHHOBanuu B 310poBbe Harum». — CI10.: 2013,

2. D.b. Kapr6aesa Cranmaptuzaius Ononornueckoi aktuBHou nob6aBku u3 Cistanche Salsa
U ompezaeneHue ee Oe3omacHoctd // HaydHo - mpakTHuecKoil KOH(EpeHIHH «AKTyallbHbIC
BOIPOCHI 00pa3oBaHMs, HAYKH M MPOU3BOJICTBA B hapmaruny, - Tamkent: 2013. — C.42-44.

183
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MatepuanoM Jyisi HalMCaHWUsS JAHHOW pabOThl MOCIYXHJIH COOpbI BOJHBIX
KJIONIOB, MPOBEAEHHBIE aBTOPOM B Iocenke Yanelll YpreHuckoro panoHa B
Bonoemax B 2021 - 2024 rr.

Buel, mpuHAISKAIIE K 3TOMY CEMEHUCTBY, Pa3IudHbl: HAIPUMED, XUIITHUKH,
nerputodaru, aasrodaru, noaudarm.

Corixa punctata (llliger, 1807) - ITuieBo¥ paiyoH U CTEICHb BPSIHOCTH JIJIs
pbI0OBOIHBIX TIpya0B m3ydeHbl IlerpoBuuem (1939) [1]. VYkazano, uro kiom
NUTACTCA JCTPUTOM, JIMYMHKAMU HACEKOMBIX, PaKoOOpa3HBIMH, WKPOW, WHOTAA
MOJKET HarajaTh Ha HEOONBIIMX MaJbKOB Kapma. HamMu 3TOT KpyHHBIH KO,
OTMEYCH TaKKe M3 BOPOHOUYHOMU JIOBYIIIKH, IPUMAHKON B KOTOPOU SIBJISIIACH ITEYCHD
nTunpel.  Sigara striata (Linnaeus, 1758) - ITyukosa (1969) [3], npoananu3upoBas
UMEIOIIMECST JINTEPATypHBIE CBEICHUS, a TakKe HCIOIb3ysl COOCTBEHHBIC
HaOJI0/IcHUS 3a TuTaHkeM Sigara striata, mpuiia Kk BBIBOY, YTO y 3TOTO BHIA, KaK
y OOJIBIITMHCTBA TPEOJISTKOB, CMEIIAHHBIA THIT TUTaHKSI, B OCHOBE KOTOPOTO JICKHUT
butodarus, a 300darus uMmeer (paxyapbTaTUBHBIA Xapaktep [5, 7]. Kmom moxer
HaraJaTh Ha JIMYMHOK KOMAapoB M PbI0O M Ha WKpYy mocieaHux. OTMEYEeH M Kak
nerputodar [10].

Sigara lateralis (Leach, 1817) - ITutanue cMelIaHHOE, JIETOM ITOBBIIIAETCS
abroarusi, HO KION MOXKET BBICACHIBATh W MEIKHX OECIO3BOHOYHBIX [2, 7].
XUIIHUYECTBO TOATBEPXKAACTCS HAONIOJCHUSIMH  pa3jMYHBbIX  aBTOpoB  [6],
yKa3bIBAIOIIUX, YTO CpeAu mpounx rpedisikoB y S. lateralis oHo BeIpaxkeHO B
HanOopmel crermenu. Kitom MokeT HamanaTh Ha JMYMHOK KOMapoB W phIO M Ha
ukpy nocienHux. OrMedeH u kak aerpurtodar [10].

Notonecta glauca Linnaeus, 1758 - [Tutanue umMaro npoUCXOJAUT B OCHOBHOM
C TIOBEPXHOCTH BOJIbI, HANaJCHUE Ha MPHIOHHBIX PAaKOOOpa3HBIX HE3HAYUTEIHHO
[Tpu noBIE MOOBIYM pa3ApakUTEIEM SIBIITIOTCS KOJICOAHUS BOJHOW MOBEPXHOCTH.
JIMuMHKA paHHUX BO3PACTOB MUTAIOTCS NadHUSAMU B TONIE BOAbI, HauuHas ¢ |11
BO3pacTa, MEpPeXOomsIT K IHUTAHHIO C TMOBepxXHOCTH Boabl [4]. [mamgeimr wmmeer
BBICOKHI KOA(PHUITUEHT arpeCCUBHOCTH B OTHOIICHUU NMPEUMarvHAIBHBIX CTaHH
KPOBOCOCYIITUX KOMapOB.
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Plea minutissima Leach, 1817 - Ilnes — oburarens 3apocicii, rjie oHa ja3aeT
U TI0JI3aeT IO IOBEPXHOCTH PACTCHWH, BBIMCKWBAas ceOe MUINY W3 OCTPAaKo,
1ukiIonoB U paduuii [6]. B3pocabie kiombl 0osiee MPOKOPIUMBBI U OXOTATCS Ha
KPYITHBIX JITYMHOK KOMapoB [6], BbIcackiBasi MAKCUMAIBHO 0 25 9K3., 32 CYTKH [7]
YKa3bIBAIOT, YTO JMYMHKHU KJIOMA HAYWHAs CO 2-TO BO3pacTa, MOTYT HMCTPEOJIATH
auunHOK komapoB. Kiom Plea minutissima mno ykasanusim TypkrenOaesa,
AcanoBoii (1975) [6], cimyxuT oObeKTaMHM THWTAHUS IS JUIHMHOK CTPEKO3 U
Ranatra.

Mesovelia furcata Mulsant et Rey, 1852 - XwuiHble, TUTAIOTCI MEIKHMU
0ecrio3BOHOYHBIMH ¢ MToBepxHOCcTH BogoeMa. Ekblom (1930) [9] BeipammBain ux Ha
MEpPTBBIX WJIM TOnyMepTBbIXx komapax Culicidae u Chironomidae, 3amedeno
nutanue paukamu (Ostracoda, Cladocera).

Hebrus pilipes Kanyukona, 1997 - XwuiiHele, OXOTATCI Ha MEJIKHX
Oecrno3BoHOYHBIX. CIoco0 OXOThI, IO HAIIMM HAOIIOJACHMSIM, 3aKJIIYaeTcs B
NEPEABIKCHUH U TIPOBEPKE PACIICIUH U MOJOCTEH B pACTUTEIBHOCTH HIIH B IPYTHX
IUTABAIOIINUX O0BEKTaX ISl IOMCKOB JIOOBIYH.

Cnucok urepaTypsl:
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mepbl 60pb0bI ¢ Humu / 1. Iletposud // 3o00:m. xxypa. 1939. — T. 18, — Beim. 5. — C. 835-841.
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8. Bakonyi, G. Contribution to the knowledgeof the feeding habit of some water boatmen:
Sigara spp. (Heteroptera, Corixidae) / G. Bakonyi // Folia Entomol. Hung. — 1978. — Vol. 31. — P.
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OpHOM W3 TpyII HAaCEKOMBIX, CIIOCOOHBIX CBSI3aTh BOJHBIC SKOCHUCTEMBI
CBOMMH MHUIpalusMu, sBIsSioTcs Boanele Corixidae (Hemiptera). Corixidae -
KpYyITHeiIee ceMeicTBo BoaubIx Hemiptera, HacuuteiBaroriee 6osiee 500 BHIOB 110
Bcemy Mupy [19]. U3 Hux okono 130 BumoB obutaroT B CeBepHOW AMEpHKE, W3
kotopbix 10 pomos u 41 Bux uzBectHsl B AsbOepre, CackaueBane 1 Manutooe [3].
Corixidae HacenstOT MIMPOKHA CIIEKTP MECTOOOUTAHUM, MPEANOYHTAs YIACTKU CO
CTOSTYCH WM MEIJICHHO ABWOKYyIIeics Bogon [19]. BoibmmHCTBO BHIIOB OOMTAET B
NPECHBIX BOJAX, OJJHAKO HEKOTOPbIC BH/IbI MOTYT OOMTATh B COJieHbIX Bojax [9]. B
JUTOPATBHBIX 30HaX COrixidae MoryT OBITh OJHHUMH M3 CaMbIX MHOTOYHCIICHHBIX
0ecrio3BoHOouHBIX [3; 19]. Paznuunble BHABI 3aHMMAIOT Pa3IMYHbIE TPOPHUUECKHE
NO3UIMK W (QYHKIMOHANbHBIC Tpymibl nmutaHus [14]. Cumraercs, 4TO MHOTHE
corixidae muTarTCS MPEUMYIIECTBEHHO BOJOPOCISMH U JACTPUTOM, B TO BpEeMs Kak
JIPYTHE SIBIISIFOTCS XMIIHUKAMH WA HCIIOJNB3YIOT HECKOJIBKO CTpPATerui IMUTAHUS
[6]. B Bomax ymepeHHOro Kiaumara OOJIBITUHCTBO BHIOB COriXidae pasmHoxaroTcs
BECHOW W JIETOM M JAIOT OT OJHOTO JIO JIBYX IOKOJCHHW B TOJ; OJHAKO 3TOT
MOKa3aTelIb MOXET MCHATBCS B 3aBUCUMOCTH OT BHJa U kiaumarta [9; 19]. Oxgaum u3
CIOCOOO0B BO3JCHCTBHS CE30HHOW MUTpaIK COriXidae u3 BOJIHO-OOJOTHBIX yrOJIHit
Ha pEYHbIe IMHIICBBIE CETH SBIACTCA XMIIHUYeCTBO pbiO. CylmecTByer
NpOTUBOpeUrBas WH(OpPMANHUSI O TOM, B KaKOW CTEIEHHW PBIOBI OXOTATCS Ha
KOPUKCUJI W HACKOJIBKO OHH TPHUTOJHBI B KadecTBe HCTOYHMKA mwmm [15].
Hanpumep, B pannem o030pe @Ppocra u Makana [5] coobmanoch, dYTO
NPECHOBOJIHBIC PBIOBI M3 psijfia MECT OOWTaHUS TOTPEOJIAOT COrixidae B oucHb
HEOOJBIINX KOJIMYECTBAX MO CPABHEHUIO C MX JOCTYyHHOCThI0. OpHa U3 mpobiem
9TOW OIICHKH 3aKJIF0YajiaCh B TOM, YTO HE OblIa U3yYEHA JOCTYITHOCThH Pa3IMIHBIX
BuaoB corixidae [13]. Hekoropeie Buabl COrixidae moryr ObITh OOJiee UCKYCHBI B
n30eraHu XUITHUYECTBA, YeM JPYTHE, M CIOCOOHBI COCYIIIECTBOBATH C phIOaMU

[7].
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OaHvM H3 acleKTOB JKM3HEHHOI'O IMKjiIa COrixidae, KOTopelii MOXKET
KapJAMHATHLHO W3MEHUTh HMX BOCIPUUMYHMBOCTH K XHUIIIHHYECTBY PBHIO, SBIISICTCS
murpanus. [lepemenieare B OOIBIIMX KOJIMYECTBAX, MMOBBIIICHHAS YA3BUMOCTH MPH
MOTIAIAHAA B HOBYIO CpEIy OOWTAaHUS M HEBO3MOXKHOCTH CIHUTHCS C HOBBIM
OKpY)XEHHEM - BC€ 3TO (PaKTOPBI, KOTOPHIE MOTYT TOBBICUTH BOCIPHUHUMYHUBOCTH
MUTPHUPYIOIUX KOPUKCHI K XuiiHudectBy pbio [13; 17]. Hanpumep, Obu1O
oOHapy)KeHO, 4YTO COriXidae sBISIOTCSA BaXKHBIM HMCTOYHUKOM IHIMH IS
HECKOJIbKMX BHIOB pbhIO B mpyndax FHOxHoW JlakoThI WMEHHO OCEHBIO, HYTO
00BsICHSICTCSI MUTpannoHHON akTUBHOCTBIO [20]. 3omoTormaska (Hiodon alosoides)
B JenbTe pekn Mupa-Atabacka, AnpOepTa, Oblia 3aperMCTpUpOBaHa KaK JKEpTBa
HA3eMHBIX JKYKOB, KOTOpBIC TIAJIaf0T B BOJIY BO BpEeMs pacCEUBAIONIUX TOJETOB [4],
YTO yKa3bIBaeT Ha TO, YTO MPU3EMJICHHE Ha BOJY, KaK 3TO JIEJIAI0T MUTPUPYIOIIHEC
KOPUKCHJIBI, MOXKET CHeNaTh dTUX HACEKOMBIX YSA3BHUMBIMHU JUIsI TTIOBEPXHOCTHOTO
XHITHUYECTBA.

Murpupytomiiue Corixidae MoryT mpeoCTaBNATh XHUIIMHUKAM OOIIMPHBIC
MUIIEBBIC PECypChl, OCOOCHHO Tieped HACTYIUICHHMEM 3UMBL.  [Ipembraymiue
WCCIICIOBAHMS  TIOKa3alld, YTO KOPUKCHABI W3 BOJHO-OOJIOTHBIX  YTOAMIA
CackaueBaHa HMMCIOT TCHJCHIIMIO HaKaIlUITMBaTh JUIWABI K KoHIy Jera [18].
Corixidae Takxe MOTYT OTJIMYATHCS BBICOKUM COJICP)KAHHEM HEOOXOIUMBIX
JUIMHHOIICTIOYEYHBIX ~ TIOJTMHEHACHIIICHHBIX KUpHBIX  kuciaor (ITHXKK) n-3.
[ToTpebneHne 3TOro0 MCTOYHWKA THUIM MOXKET MOMOYh B HAKOIUICHHE IOJIE3HBIX
JUIHIOB, YTO SIBJISICTCS OOBIYHOW CTpaTerwel BBDKUBAHUS PHIO B pPErmoHaX C
YMEpPEHHBIM KJIMMaTOM B MpeaaBepuu 3umsi [8; 11].

[Tepenaya TpOAYKTHBHOCTH BOJHO-OOJOTHBIX YTOAWA B PEYHBIC IMHUIICBBIC
CeTH Yepe3 XUITHHUYECTBO PHIO MOXKET UMETh IIUPOKUHN CIEKTP MOCIEACTBUN IS
cooOirecTB. Murpantbl, obOecrneyuBarone H30BITOK JO0OBIYH, MOTYT CHH3HUTH
KOHKYPCHIIMIO MEXIY Pa3MYHbIMH XHUIIHUKaMu [21]. OgHako MUTpPAHTBI MOTYT
TaK)X€ YCHWINTh KOHKYPEHITIO MEXIY XUITHUKAMH, KOTOPBIE MOIydJatoT CyOCH TN,
U TEeMH, KOTOpbIE UX HE MoydaroT. Eciu onpeneneHHbie BUIBI CyOCHAUPYIOTCS 3a
CYeT HUMITYJIbCHOT'O, CE30HHO  BCTpPEYAIOIIETOCS  pecypca, OTO  MOXKET
CIIOCOOCTBOBATh YBEIMYCHUIO MPOU3BOJICTBA W BBDKWBAHHUIO B 3UMHHUU IEPHOI, B
pe3yJbTaTe Yero STH PHIOBI BCTYMAOT B KOHKYPEHIIUIO ¢ IPYTUMH BUJIAMH, a TAK)KE
NPUBOJAT K KackagHoMYy 3P QPEeKTy BO Bcell pedHOl mumieBoi cetu [16].

Murpany BOJHBIX HACCKOMBIX TaK)X€ MOTYT TIOBBICHTH YCTOWYHBOCTD
cooOmiecTB-perunueHToB  [21].  CHocoOHOCTh  BOCCTAHABIMBATLCS — IOCIC
BO3MYIIIEHUH MOJKET 3aBHCEThb OT MHIPAIMOHHBIX CBsI3€H, OO0ECTIEYMBAIONINX
MOCTYIUIGHHE  TUTATeNbHBIX  BEIISCTB, OHEPTUM WM  OIpPEIETICHHBIX
B3aMMOCHCTBHI MEXAy Buaamu [12], mosToMy nepeHoc MOOMIIBHBIX OpTaHH3MOB
MOJKET TMOBBICUTH pPa3HOOOpa3We M CTaOMIIBHOCTH CBSI3aHHBIX dKocucTeM [1].

187



Hanpumep, 6bU10 TIOKa3aHO, UYTO JaXe HEKOTOPhIE PHIOOSIHBIC PHIOBI, TAKHE KaK
ceBepHas mniyka (ESox lucius), Oymyr muraThcs OSCIIO3BOHOYHBIMH, €CIIH JPYTOM
no0brun He xBataeT [2]. PaccenBaHre BOMHBIX HACEKOMBIX M3 BHEIIHMX BOJIOECMOB
MOXKET 00eCreyuTh TaKOM pe3epBHBIN 3amac MUIKU B MEPUObI OECIIOKOWCTBA WU
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YCJIOBUS 3UMOBKU CORIXIDAE LEACH, 1815
Canxap berames, Jloaa I'anpxkaeBa
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X Anumocana 14, Ypeenu, ¥Vsoexucman, e-mail: tulipa_83@mail.ru

Bonnbie 0ecrio3BOHOUYHBIE BBIPA0OTANM IIMPOKUN CHEKTP (U3HOJOTHYECKHX
ajanraiuii, 4roObl CHOpaBHTHCAS C mpobiemamu 3uMMOBKH [2]. JIBe OCHOBHBIC
CTpaTeruu, KOTOpbIE WCIOIB3YIOT BOAHBIC OCECIO3BOHOYHBIC ISl PEHICHHUS
npoOJIeMbl 3aMep3aHusi, 3TO MOPO30YCTOWYMBOCTh M W30eranue 3amep3anus [3].
Mopo30ycTOWYMBbIE HACEKOMbBIE MOTYT MEPEXKUTh 3aMOpPaXMBAHWE BHYTPEHHUX
TKaHEeW, B TO BpeMs Kak HM30€ralpline 3aMOpaKMBaHHUS HACEKOMBIC OOBIYHO HE
MOTYT TIEPEXUTh BHYTPEHHEE 3aMOPAKMBAHWUE W CIOCOOHBI BBIJEPKUBATH
OTpHILIATENILHBIC TEMIIepaTyphbl 3a cueT nepeoxyaxaeHus [8]. IlepeoxnaxneHue -
ATO CIMOCOOHOCTh OCTABATHCS HE3aMEp3aloNuM IPH TeMIEpaTypax HIDKE TOYKHU
3aMep3aHus OKUAKOCcTeH B opranusMe [4]. Puck BHyTpeHHEro 3amep3aHus
MPENCTABISIET CEPHbE3HYI0 YIPO3y IS 3UMYIONIUX BOJHBIX HACEKOMBIX, HE
YCTOMYMBBIX K 3amopaxkuBaHuio. OOpa3oBaHHME JbJja BHYTPHU OECITO3BOHOYHBIX
MOXXET TPUBECTH K MEXaHWYCCKUM TOBPESKICHUAM, OCMOTHYECKOMY IIIOKY U
CMEpTEIbHOMY TIOBPEXICHUIO KJICTOYHBIX MeMmOpaH [3]. BHemHuii KOHTaKT co
JBJIOM MOXKET WHHUIIMHPOBATh ITO CMEPTEIbHOE BHYTPEHHEE 3aMOpaKMBaHHE -
MPOIECC, M3BECTHBIN KaK MHOKYJIAIIMOHHOE 3aMOpakuBaHue [4].
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MHorue HaceKOMbI€, B TOM YHCJIE MUTPUPYIOIIUE BUIbI COriXidae B ceBepHBIX
mporax CeBepHO AMEpHKH, TOTOBATCS K 3UMeE, IepeOUpasich B HOBBIC BOJOCMEI,
IJIc BEPOSITHOCTh 3aMep3aHusl MEHBIIIC, U TAM OHH OCTAlOTCSl aKTUBHBIMHU B TCUCHHE
Bcel 3uMbl mozo JbaoM [7]. OmHako, mo kpaiHed Mmepe, omuH Buj CoOrixidae,
Cymatia americana, uMeeT YHUKaJIbHYI CTPATETHIO 3MMOBKH, IOCKOJBKY OH
CIIOCOOCH BBDKMBATh, OyIydd 3aKIFOUEHHBIM B Jiea. Hackojabko MHE HM3BECTHO,
TaKoe IMOBEACHKE OBIJIO ONMHMCAHO B JIUTEpAType JIUIIb JBAXIBI: TIEPBBIH pa3 Xaccu
(Hussey, 1922) [5] B Munnecore, a Bropoii - Muxanuu (Mihalicz, 2015) [6] B
CackaueBane. O0a HaOmrozanm MHOXKeCTBO ocobeii C. americana, 3aKIr0O4eHHBIX B
CKOTUICHUSI BHYTPHU My3BIPHKOB BO3IyXa BO JIbJYy, U3 KOTOPHIX Oomnee 75 % oxuim
NIOCJIe OTTauBaHUsI JIbIA.

V3MeHeHre KiMMara MOXXET HMETh CEepbe3HbIe ITOCIEIACTBUS JUIsl BHIOB,
3UMYIOIINX BO JbAYy. VI3MEHEHHUs TeMIiepaTypbl M OCaJKOB MOTYT TPUBECTH K
COKpAIICHHIO 3MMHET0 CHEXKHOTO IIOKPOBAa, YTO OrPAHUYUT  W3OJIALHUIO
HIDKEJIeKAIIETo JibAa, BOAbI U oTiIokeHHH [1]. [ToBBIIICHHE 3UMHHUX TEeMIEpaTyp
TaK)Ke MOXKET IPUBECTH K YBEIMUYCHHUIO CKOPOCTH MeTadoJiu3Ma y HEKOTOPBIX
BUJIOB, MICTOINAs 3aMachl SHEPTUH, KOTOPBIC B IPOTUBHOM CIIy4ae HEOOXOIMMBI TSI
KU3HEIeITeIbHOCTH BecHOW [7]. KomeOaHusi TemmepaTypbl Takke MOTYT OBITh
OIaCHBI, TIOCKOJBKY MOPO30yCTOHYMBOCTh ¥ CIIOCOOHOCTH IPOTHBOCTOSTH
BHYTPEHHEMY 3aMOPaKHUBAHHUIO MOTYT CHMKATHCS TIPHU YCHUIICHHOM 3aMOpaKHUBaHUH
U OTTAaWBaHUH, YTO TAK)KE MOXKET MPUBECTH K HEOOXOJUMOCTH MTPOU3BOJICTBA OOJIee
BBICOKHX KOHIICHTpAIIU{ MPOTUBOMOPO3HBIX coearuHeHui [3].

Tem HEe MeHee, BO BpeMs JIEOCTaBa B TaKUX BOJHO-OOJIOTHBIX YT'OJbSIX BCE
ele MOXXHO BCTPETUTh OCO0€M HECKOJbKMX BHUIOB Kopukcuia, Bkirodas C.
americana, a Takxke ocoOell BHIOB, KOTOpPbIE B JPYIHX CIIydasX CUHUTAIOTCS
NPEUMYIIIECTBEHHO MUTPUPYIOMIMMHU. HensBecTHO, CIOCOOHBI JM OCOOHM JIPYTHX
MUTPUPYIONIUX BHUIOB, KOTOPBIE MOTYT OBITh OOHApYKEHbI B BOJHO-OOJIOTHBIX
yroabsiX BO BpeMs JieJ0CTaBa, BEDKMBATh Tak ke, kak C. americana. Eciu na, To
9TO MOXET CBHJICTEIILCTBOBATH O TOM, YTO HEOOXOIMMOCTh OCCHHEH MUTpaIluu
obycnoiieHa apyrumu ¢akropamu. Ctparerus 3uMoBku C. americana He OblLia
XOpOIIO JOKYMEHTHPOBAaHA, B TO BpeMs KaK O 3WMOBKE BOJHBIX HACCKOMBIX
BOOOIIIE MaJjIO YTO U3BECTHO [2].
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TUXUM OQIDAN LIZOTSIM OQSILINI SUYUQLIK XROMATIGRAFIYA
USULI YORDAMIDA TOZALAB OLISH.
SH.M. Umarova, H.Y. Ermatova, X.A. Sohibnazarova, M.l. Muminov

llg ‘or texnologiyalar markazi, info@cat-science.uz

Tuxum oqi lizotsimi mevalarni saglashda, go‘sht, kolbasa mahsulotlari, ba’zi
bir pishloq mahsulotlarini ozig-ovgat patogenlaridan himoyalovchi vosita sifatida
ishlatiladi [1]. Chagaloglar ozugasi tarkibiga go‘shilib, ozuga mahsulotining immun
faolligi oshiriladi. Sagichlar tarkibiga esa tishlar chirishini oldini oluvchi vosita
sifatida ishlatiladi. Peridontit kasalligini davolashda, antibiotiklarning faolligini
oshiruvchi vosita sifatida tabletkalar tarkibiga go‘shib kelinmogda. Uning Gram-
musbat bakteriyalarga qarshi antibakterial faolligi ozig-ovgat sanoati va
farmatsevtika sanoatida, shuningdek, tibbiyotda amaliy go‘llanilmoqda.

Tovuq tuxumi oqi lizotsimga boy bo‘lgan mahsulotlardan biri hisoblanib,
yugori haroratga chidamliligi bilan ajralib turadi. Tuxum oqi lizotsimi 129 ta
aminoskislota tarkibiga ega bo‘lib, molekulyar massasi 14,4 kDa atrofida.
Izoelektrik nugtasi esa 10.74 atrofida bo‘lib, o‘zida karbogidratlar tutmaydi [2].
Tabiatda tarkibida lizotsim saglovchi manbalar ko‘p, lekin ajratib olish igtisodiy
jihatdan gimmat. Tuxum oqi o‘zining tarkibida yugori migdorda lizotsim tutganligi
sababli (100 g qurug massasiga nisbatan 3.5 @), lizotsim ishlab chigarish uchun
dastlabki material sifatida xizmat giladi.

Lizotsim  tabiatda keng targalgan bo‘lib, tobora ko‘prog sohalarda
go‘llanilmoqda. Frantsiya, Germaniya, Yaponiya va Buyuk Britaniya kabi davlatlar
uning xavfsizligini tan oldilar va lizotsimni (LZ) bir nechta ozig-ovqgat
mahsulotlarida, farmakologik va terapevtik dasturlarda go‘llanilishi mumkinligini
tasdigladilar [3].

Tovuq tuxumi oqgidan lizotsim ogsilini turli xildagi texnologiyalardan
foydalanib tozalash bo‘yicha keng ko‘lamli tadgiqotlar olib borilgan [4, 5, 6, 7, 8—
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9]. Misol uchun, Luo va boshgalar (2019) tomonidan olib borilgan tadgiqotda
aptomer ulangan magnit xususiyatli nanozarralarni go‘llash orgali lizotsim ogsilini
tozalab olish texnologiyasi ishlab chigilgani hagida ma’lumot berilgan [10] bo‘lsa,
yana bir qator tadgigotlarda lizotsim ogsilini tozalab olish uchun maxsus affin
ligandlar va sorbentlarda foydalanilgan [10, 11]. Ushbu usullar, ogsilni bir
bosgichda yuqgori darajada tozalab olish imkonini berishi mumkinligiga
garamasdan, ushbu turdagi sorbentlarni yaratish texnologiyasi murakabligi va o‘z
natijasida texnologiyaning iqtisodiy tomonlama ragobatbardosh emasligi bilan
chegaralangan. Boshga tomondan esa ion almashinuv xromatografiyasi ogsillarni
nisbatan arzon tan narxlarda tozalab olish hamda ishlab chigarish imkonini beradi.

Yuqoridagilarni hisobga olib, tovug tuxumi ogidan kation almashinuvi
xromotografiyasi asosida lizotsim ogsilini tozalash protokolini ishlab chigish
bo‘yicha tadgiqgot olib borildi.

Material va metodlar. O‘zbekiston sharoitida yetishtirilgan mahalliy tovuq
tuxumi ogining 60 ml migdori filtrlanib, 1:3 nisbatda 50 mM natriy atsetat (pH=5.5)
A buferi bilan suyultirildi va 15 000 xg, 4°C, 10 min sentrifuga gilindi. Supernatant
60°C 30 dagiga davomida suv hammomida inkubatsiyalangandan so‘ng sentrifuga
(20 000 xg, 4°C, 20 min) gilinib, supernatant ajratib olindi.

Lizotsim ogsilini tozalab olish uchun kation almashinuv sorbentli (HiPrep SP
FF 20 ml) kolonkadan foydalanildi. Kalonkani ishchi holatga tayyorlash uchun
100mL Bufer A (50 mM Natriy atsetat pH-5.5) yordamida ishlov berildi va 240 mL
supernatant namuna Yyuborildi. So‘ngra kalonkaga kuchli bog‘lanmay qolgan
ogsillarni 250mM i NaCl yordamida yuvildi. So‘ngra kolonkaga bog‘langan
lizotsim ogsili B bufer (1M NaCl + 50mM natriy atsetat pH =5.5) yordamida ya’ni
1M NaCl bilan elyutsiya qilindi. Ajratib olingan ogsil namunalarini 15 %li
poliakrilamid gel elektroforezida yurgizildi va Coomassie R250 bo‘yog‘i yordamida
bo‘yaldi. Ajratib olingan namunalardagi lizotsim ogsilining konsentratsiyasi Lowry
usuli bo‘yicha o‘lchandi. Olingan namunalarda lizotsim mavjudligini aniglash
uchun xromotografiya bosqgichlarida olingan namunalarning har biridan 10 mkl dan
Gram-musbat, Gram-manfiy bakteriya shtammlari va achitqi shtammlariga ta’sir
ettirildi. Tozalab olingan lizotsim ogsili ikki turdagi proteazalar (Proteinaza K va
Papain ikkisi ham Merck, Germaniya) bilan ishlov berilib, antimikrob faollikning
o‘zgarishi tekshirildi. Olingan natijalarga asoslanib elutsiya namunalari tarkibida
lizotsimning mavjudligi baholandi. Suyuglik xromatografiyasi past bosimli suyuqlik
xromatografiya uskunasi BioLogic LP (Biorad, AQSh) yordamida olib borildi.

Natijalar va ularning tahlili. lon almashinuv xromatografiyasi orqali
ogsillarni tozalashga ion kuchi, pH ko‘rsatkichi hamda bir gancha boshga faktorlar
kuchli ta’sir qiladi. Aynigsa, buferlarning pH qiymati ogsillarning umumiy
zaryadining o°zgarishiga sabab bo‘ladi. Agar pH ko‘rsatkichi ogsilning izoelektrik
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nuqgtasidan past giymatda bo‘lsa, ogsil musbat zaryadga ega bo‘ladi va aksincha pH
giymati yugori bo‘lganda esa oqgsil manfiy zaryad namoyon qiladi. pH giymati
ogsilning pl ko‘rsatkichi bilan bir bo‘lganda ogsil zaryadi nolga teng bo‘lib,
ogsilning cho‘kishi kuzatiladi [12]. Shu sababdan ham dastlabki tadgigotlar uchun
50 mM Natriy atsetat buferi pH-5.0 foydalanildi. Ushbu pH da lizotsim ogsili
musbat zaryadini namoyon giladi hamda manfiy zaryadlangan SP HiPrep FF 16/10
sorbentiga bog‘lanib goladi. Xromatografiya bosgichi xuddi yuqorida ta’kidlangan
usulda amalga oshrildi. Bog‘lanmagan ogsil 50mM NaCl atsetat buferi yuvib
tashlandi va keyinchalik 1.0 M NaCl atsetat buferi bilan elutsiya qilib olindi.
Olingan xromatogramma hamda namunalarning elektroforezi oqgsil tozalash
bosgichida ko‘p miqdorda begona bo‘g‘lanmagan ogsillarni chigib ketganligini,
lizotsim ogsilining esa ushbu fraksiyada mavjud emasligini ko‘rsatadi. Oz
navbatida Ft fraksiyasining antimikrob faollik namoyon etmagani lizotsim
ogsilining sorbentga to‘lig bog‘langanligini yana bir bor tasdigladi. Shuningdek,
60C haroratda 30 daqgiga inkubatsiya gilish lizotsim ogsili migdori hamda faolligiga
deyarli ta’sir gilmaganligini, tuxum oqi tarkibidagi ovatransferin (molekulyar
mmassasi 77,7kDa) miqdori esa sezilarli darajada kamayganligini ta’kidlash lozim.
Yuvish bosgichida (W-50mM) ogsillarning mavjudligi aniglanmagan bo‘lsa,
elutsiya namunasida lizotsim ogsili (molekulyar massasi 14,4 kDa) dan tashqari,
ko‘p miqdorda ovotransferrin hamda 50-40 kDa ogsil markerlari orasida 2-jadvalda
keltirilgan ogsillarning biri yoki bir nechtasi mavjudligi aniglandi.

Mavjud bo‘lishi mumkin bo‘lgan magsad etilmagan ogsillar
Nomi Ovotransferin Ovoalbumin Ovoglobulin G2/G3 Ovoinhibitor
Mr massasi 77,7kDa 45 kDa 47-50 kDa 49 kDa
pl 6.0 4.5 4.8-5.3 5.1

O‘z navbatida, ushbu gisman tozalangan lizotsim namunasining o‘zining
antimikrob faolligini saglab golganligi namoyon bo‘ldi. Mgsad etilmagan begona
ogsillardan qutilish magsadida pH muhiti 5.5 ga ko‘tarildi, 200 mM NaCl atsetat
buferida yuvish magsad etilmagan ogsillarni ma’lum darajada yuvib tushirganligini
ko‘rsatdi. Endilikda, elutsiya namunasida lizotsimdan tashgari kam miqgdorda 50-40
kDa massa oralig‘idagi magsad etilmagan oqgsil mavjudligini ko‘rsatdi.Shu sababli
keyingi bosgich uchun yuvish sharoitini 20 kolonka hajm 250 mM NaCl olib
borishga garor gilindi. Yuvish bosgichidan olingan namunalar 2 gismga ajratib
yig‘ib olindi. Gel elektroforezi orqgali goldig magsad etilmagan ogsilni deyarli
mavjud emasligi aniglandi.

Protokolni takrorlanuvchanligini baholash uchun ushbu protokol asosida yana
2 marta, jami 3 takror xromatografik tozalash ishlari olib borildi.
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XORAZM VILOYATI SHAROITIDA MAY QO*‘NG*IZI
(MELOLONTHA)NING TURLI MEXANIK TARKIBLI TUPROQLARDA
TARQALISHI.

T.S.Atajanov?!, R.S. Ro‘zmetov?, M.B.Doschanova?
Xorazm Ma’mun akademiyasi tayanch doktorantit.
Xorazm Ma’mun akademiyasi katta ilmiy xodimlari?.
manzura.doschanova.84@mail.ru.

Hozirgi kunda tuprog tarkibidagi entomofauna ya’ni fitofag, entomofag,
kaprofag, saprofag hasharotlarni  targalishini  yetarli darajada yo‘lga
go‘yilmayotganligi natijasida tuprogda yashovchi hasharotlarning kamayishi, tuproq
unumdorligi pasayishi yetishtirilayotgan mahsulotlarning hosilini  oshirishga
to‘sqinlik gilmoqda.

Xorazm viloyatida turli mexanik tarkibli tuproglarida yashovchi dominant
fitofag, entomofag, kaprofag, saprofag hasharotlarning targalishini o‘rganish muhim
iImiy-amaliy ahamiyat kasb etadi.

Biz izlanishimiz davomida may qo‘ngizi (melolontha)ning turli hil mexanik
tarkibli tuproglarda targalishi yuzasidan ma’lumotlar uchratmadik va Xorazm
viloyati tuproglarida may qo‘ngizi (melolontha)ni o‘rganish yuzasidan izlanishlar
olib bordik.

Tadgiqot uslublari. Tadgigotlar Xorazm viloyatining Urganch tumanidagi
“USPITI Xorazm ITS tajriba xo‘jaligi”’da, Xonga tumanidagi “Madrim tolibjon”
fermer xo‘jaligida va Xiva tumani “Xorazm Ma’mun Akademiyasi tajriba xo‘jaligi”
da mexanik tarkibi yengil va og‘ir bo’lgan go°za ekini maydonlarida olib borildi.
Daladan may go‘ng‘izini yig‘ishda dalaga diagonal bo‘ylab 10 ta tuzoq o‘rnatildi.
Tuzoglar yaltiroq silindr shaklidagi idishlar bo'lib, ularning ustki gismi ochiq,
diametri 12 sm, tubiga tomon 8,5 sm. Bu idishlar tuprogga og‘zi tomoni ochiq
holatda ko‘mib chigiladi. Og‘zi orgali ichiga 2,5 sm qalinlikda suyuqlik solinadi.
Bu suyuqglik quyidagi tartib tayyorlanadi: 250 ml hajmli kolbalar olinib 100 ml suv
solinadi va ustuga 100 ml propilenglikol solinadi. Bu suyuglikka tushgan hasharot
tuzogdan chiga olmasdan qolib ketadi. Har haftada bir marta tuzogdan hasharotlar
yigilib olindi. Bir daladan yig‘ilgan hasharotlar bir idishga solinib olindi.
Hasharotlarni yig‘ib olib saglash uchun vyaltirog, balandligi 4sm, diametri 6 sm
bo‘lgan konteynerlarda 33°C-44°C temperaturada saglandi.

Olingan natijalar tahlili. Xorazm viloyatining Urganch tumanidagi “USPITI
Xorazm ITS tajriba xo‘jaligi’da, Xonga tumanidagi ‘“Madrim tolibjon” fermer
xo‘jaligida va Xiva tumani “Xorazm Ma’mun Akademiyasi tajriba Xo‘jaligi”
tuproglarining mexanik tarkibi aniglanib, undagi may qo‘ng‘izlarining uchrashi
mart —avgust oylari davomida o‘rganildi.
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1-jadval

Ne | Tadgiqot olib borilgan Tuproglarning mexanik May go‘ng‘izining targalish

tumanlar tarkibi mart-avgust oylaridagi
targalish soni
(o‘rtacha)
1 Urganch tumanidagi Og‘ir 0,3-0,5

“USPITI Xorazm ITS
tajriba xo‘jaligi”

2 Xiva tumani “ Xorazm Qumaogq (yengil) 0,7-0,8
Ma’mun Akademiyasi
tajriba xo‘jaligi”

3 Xonga tumanidagi Qumloqg (yengil) 0,9-1
“Madrim tolibjon” fermer
xo‘jaligi

O‘rganish natijasida Urganch tumanidagi “USPITI Xorazm ITS tajriba
xo‘jaligining mexanik tarkibi og‘ir tuproglarida, may qo‘ng‘izi mart- avgust
oylarida targalishi soni 0,3-0,5 tani, Xiva tumani “ Xorazm Ma’mun Akademiyasi
tajriba xo‘jaligi” ning mexanik tarkibi qumoq (yengil) tuproglarida, may qo‘ng‘izi
mart- avgust oylarida targalishi soni 0,7-0,8 tani, Xonga tumanidagi ‘“Madrim
tolibjon” fermer xo‘jaligi ning mexanik tarkibi qumlog (yengil) tuproglarida, may
go‘ng‘izi mart- avgust oylarida targalishi soni 0,9-0,1 tani tashkil gilganligi
aniglandi.

Demak May qo‘ng‘izining mexanik tarkibi qumloq (yengil) tuproglarida
ko‘prog miqdorda uchrashi aniglandi. Chunki strukturasi juda mayda tuproglarda
havo gaz almashinuvi yaxshi bo‘lishi, may qo‘ng‘izining lichinkasining hitini yupga
bo‘lganligi sababli qumlog tuprogda gishlab golishi va tuprogdagi o‘simlik ildizi
bilan oziglanishi sababli harakatlanishi uchun qulay bo‘lishi va tuproq yuza gismi
quruq bo‘lgani bilan ostki 25-50 sm gismida namlik yaxshi saglanishi may qo‘ng‘izi
uchun qulay bo‘lgan sharoit ekanligi o‘rganildi.
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XORAZM SHAROITIDA BUG‘DOYNING TASHQI MUHIT OMILLARIGA
CHIDAMLI NAVLARINI YARATISH.
Z.B. Alloberganova. M.F. Sultonov.
Urganch davlat universiteti, Urganch. a_zebo4477@mail.ru
XMA tayanch doktoranti. sultonov3537@gmail.com.

O‘zbekistonda don muammosini hal qilishga ilmiy yondoshish muhim
ahamiyatga ega. Bu borada Respublikamizning turli mintagalarida g-allachilik
yo‘nalishida bir qgator ilmiy tadgiqot ishlari amalga oshirilogda. Jumladan Xorazm
viloyati ham shular gatorida o°z o‘rni va salohiyatiga ega.

Xorazm vohasi o‘zining tuprog-iglim sharoitlariga ko‘ra O‘zbekistonning
boshqa viloyatlaridan farglanadi. Xorazm vohasi respublikamizning shimoli-garbiy
gismida joylashgan bo‘lib, hududda sahroning kontinental iglimi hukm suradi,
hammasi bo‘lib 100 mm atrofida yog‘in-yog‘ib, gishi gattiq sovuq, gariyib gorsiz
bo‘ladi. Xududning tuproglari sho‘rlangan, qishlog xo‘jalik ekinlaridan
rejalashtirilgan hosilni olishda ko‘p mehnat va sarf xarajat talab giladi. Shuning
uchun mintagaga mos, ertapishar, serhosil va yuqori sifatli don beradigan kuzgi
bug‘doy navlarni tanlash, ekishga tavsiya berish muhim ahamiyat kasb etadi.

Shuningdek qishlog xo‘jaligida ekinlardan mo‘l hosil olishning istigbolli
texnologiyalarini yaratish va joriy etish orgali hosildorlikni oshirish, jumladan kuzgi
bug‘doyni Xorazm vohasi tuprog-iglim sharoitiga mos yangi navlarini tanlash va
yetishtirish agrotexnikasini ishlab chiqgish, shu orgali respublika igtisodiyotida
gishlog xo‘jalik mahsulotlarining ulushini ko‘paytirish va aholini un va undan
tayyorlanadigan mahsulotlarga bo‘lgan talabini gondirish aynigsa, [1, 2] har bir
hududning mahalliy sharoitidan kelib chiqgib ekinlarni joylashtirishga, bunda yangi
navlarni mahalliylashtirish va ularni asosiy maydonlarga ekilishiga erishish o‘ta
muhim hisoblanadi. [3, 4]

Shularni inobatga olgan holda Xorazm tuproq iqlim sharoitiga mos bug‘doy
navlarini tanlash, uni mahalliylashtirish va yuqori sifatli don hamda hosil
yetishtirish  bo‘yicha ilmiy asoslangan agrotexnologiyalarni ishlab chigish
magsadida Paxta selektsiyasi, urug‘chiligi va yetishtirish agrotexnologiyalari ilmiy-
tadgiqot instituti (PSU va YeAIlTI) Xorazm ilmiy-tajriba stantsiyasi dalalarida
yumshoq bug‘doyning 200 dan ortiq navlari ekologik sinov o‘tkazish uchun ekib
o‘rganildi. Bunda asosan o‘rganilayotgan navlar fenologik kuzatuvlar, vegetatsiya
davri va xosildorlik ko‘rsatkichlari hamda tashqi muhit omillariga chidamlilik
xususiyatlari bo‘yicha baholandi.

Qishga chidamlilik va sovuqga bardosh berishi irsiyatga va tashgi omillarga
bog‘liq bo‘lib, o‘simlikning murakkab fiziologik xususiyatidir. O‘simliklarning
gishga chidamliligi - sovugga chidamlilik, ortigcha gor gatlami bo‘lgandagi noqulay
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sharoitga (dimiqish) chidamlilik, gishda ildizning bo‘g‘izidan uzilishi, tuplanish
tugunining ochilib qolishi, muz gatlamining hosil bo‘lishiga, gishda namlikning
yetishmasligiga va boshga noqulay sharoitlarga chidamlilik singari holatlarni o‘z
ichiga oladi.

Kuzgi don ekinlarining qishga chidamliligi doimiy emas va u asta - sekin
shakllanadi. Kuzgi bug‘doy o‘simligi gishda — 18 - 20 °C haroratga bemalol
bardosh beradi, bahorda ular — 8 -10 °C, yozda esa -2 -3 °C haroratda nobud
bo‘lishadi. Ayrim vyillari kuzgi bug‘doy gishda — 20 -21 °C haroratda ham
jarohatlanmaydi, boshqga vyillari — 14 -16 °C dan past haroratda ham nobud bo‘ladi.
Bu hol o‘simliklarning gishga chidamliligi o‘zgarmaydigan ko‘rsatkich emasligini
ko‘rsatadi.

O‘simlikka ta’sir giluvchi tashgi muhit omillarlar ichida eng asosiysi haroratni
keskin o°zgarishi hisoblanadi. Bunda hujayrada muz parchalari hosil bo‘lib,
o‘simlikdagi fiziologik jarayonlar izdan chigadi. Bahorda muzlamalarning asta
sekin erishi ogibatida tuprogda ortigcha namlikning to‘planishi urug® va
maysalarning dimiqgib qolishiga olib keladi. Zararlanish miqdori, maysalarning
rivojlanish darajasi, ob-havo sharoiti navlarning biologik xususiyatlariga bog‘liqg
bo‘ladi.

Biz o‘z tajribalarimizda bug‘doy maysalarini sovuq urishining nav
xususiyatlari bog‘ligligini aniglashga alohida e’tibor qaratdik. Maysalarning
siyraklanish darajasi nav xususiyatlariga bog‘lig holda o‘zgaradi.

Tadgigotlarimiz davomida tajriba o‘tkazilgan davrda qish oylaridagi harorat
darajasi keskin o‘zgaruvchan xarakterga ega bo‘ldi. Bug‘doy navlari qgishlashi
davrining boshlanishi - dekabr oyiga to‘g‘ri kelib, tuprog yuza gatlamining harorati
manfiy ko‘rsatkichga ega bo‘ldi. Bunday holat ko‘prog birinchi va ikkinchi o‘n
kunliklarda kuzatildi. Bu vaqtda bug‘doy maysalarining siyraklanish xolatlari
kuzatila boshladi. Qishning ikkinchi yarmida (15- yanvardan 1-martgacha) havo va
tuproq yuzasining harorati pasayishi oshganligi hisobiga maysalarni sovuq urishi va
o‘simliklarning siyraklashish darajasi yanada ko‘proq kuzatildi.

Kuzatishlar natijalariga ko‘ra o‘rganilgan navlar ichidan 120 ta navning
Xorazm viloyati sharoitida sovuqqa chidamsizligi aniqlandi. Sovuqgga chidamliligi
ko‘rsatkichi bo‘yicha yugori natijani 81 ta nav tashkil gildi. Yugori natijani
ko‘rsatgan navlar ichidan Xorazm sharoiti uchun eng qulay bo‘lgan 10 ta namuna
tanlab olindi va selektsiya jarayoniga tadbiq gilish magsadida katta maydonlarga
ekish ishlari amalga oshirildi.

Urug‘larning giyg‘os unib chiqishi, to‘la tuplanishini va maysalarning sog‘lom
bo‘lishi tashgi muhit omillari, namunalarning biologik xususiyatlari hamda magbul
ekish muddatlariga ham bog‘lig bo‘ladi. Maysalar gancha sog‘lom bo‘lib, yaxshi
ildiz otsa sovuqga shuncha bardoshlilik xususiyatlari namoyon bo‘ladi. Magbul
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muddatdan erta yoki kech ekilgan variantlarda maysalar gishlov davrida ko‘proq
zararlanadi va nobud bo‘ladi. Natijada, ko‘prog siyraklanadi. Aynigsa, gishlash
davrigacha ko‘p o‘sib, ayrim yillarda naychalashning boshlanishi yoki kech ekilishi
natijasida endigina nishlay boshlagan, unib chigishga ulgurmagan va gishlashga
kirgan maysalar ko‘proq zararlanadi.
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NO‘XAT NAMUNALARINING SHO‘RGA CHIDAMLILIGINI
MOLEKULYAR MARKERLAR YORDAMIDA ANIQLASH
Z.H.Tolibova, D.E.Qulmamatova
O 7R FA Genetika va o ‘simliklar eksperimental biologiyasi instituti
tayanch doktarant, zevartolibova@gmail.com

Tuprog sho‘rlanishi ekin yetishtirishni keskin cheklovchi abiotik stresslardan
biri bo‘lib, hozir kunda bu stress ta’siri sug‘oriladigan hududlarda ortib bormoqda.
Don va dukkakli ekinlarning sho‘rlanishga sezgirligi yugori bo‘lib, loviya, dala
no‘xati, no‘xat shular jumlasidandir.

No‘xat dunyoda eng ko‘p yetishtiriladigan dukkakli o‘simlik hisoblanadi [2],
o‘suv davrining reproduktiv bosgichida sho‘rga nisbatan sezgirlik oshadi [7].

No‘xat keng moslanuvchanlik xususiyatiga, hamda ekologik va iqgtisodiy
ahamiyatga ega bo‘lgan ekin turi xisoblanadi. No‘xat ekinining sho‘rlanish,
issiglik, qurg‘oqchilik, va sovugga chidamlilik kabi abiotik stresslarga
chidamliligini tartibga soluvchi mexanizmlarini tahlil gilish uchun ko‘plab
genlarning transkripsiyaviy o‘zgarishlari o‘rganilgan. [4].

Sho‘rga chidamlilikni fenotiplash juda giyin, chunki bu xususiyat atrof muhit
va rivojlanish bilan bog‘ligdir. No‘xat o‘simligida sho‘rga chidamlilik
xususiyatining murakkabligi fiziologik va genetik jihatdan chuqur o‘rganilgan
[1,3,6]. No‘xat navlarida sho‘rlanishga chidamlilik darajalari va mexanizmlari
turlicha bo‘lib, navlar orasida farq qiladi [5] va barcha genetik materialda
sho‘rlanishga bardoshliligi uchun genlarni tartibga solishning molekulyar asoslari
kam o‘rganilgan.

Shu sababli, sho‘rlanishga chidamlilikning asosiy fiziologik jarayonlarida
ishtirok etadigan nomzod genlarini aniglash no‘xat yetishtirish dasturlarida
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to‘g‘ridan-to‘g‘ri  gen tanlashga yordam beradi. SSR markerlari o°zaro
o‘zgaruvchanlikni aniglashda, o‘ziga xos ichki tahlil uchun va boshga ko‘rsatilgan
dominant belgilarga garaganda uch barobar samaraliroq dominant belgilarga ega
[8].

Bahorgi no‘xat namunalarida sho‘rlanishga bardoshlilik xususiyatini
molekulyar markerlar yordamida tavsiflash maqgsadida molekulyar genetik
tadqgiqotlar olib borildi.

Tadgiqot ishida no‘xatning 48 ta namunalaridan STAV usuli genom DNK
ajratib olindi. Ajratib olingan DNK lar ning sifatini tekshirish maqgsadida gel
elektroforez sistemasining 0.9% li agaroza gelida etidium bromid ishtirokida
vizualizatsiya gilindi.

Tadgigot uchun tanlangan namunalar o‘rtasidagi genetik polimorfizmni
aniglash magsadida SSR-markerlar to‘plamidan 38 juft praymerlaridan
foydalanildi. ICARDA xalgaro tashkilotidan olingan no‘xatning kolleksion
materiallari, mahalliy va horijiy navlar asosida SSA - ko‘chatzori no‘xat
namunalarida PZR tahlillari olib borildi. Tadgigot namunalari gel-elektroforez
tahlili  yordamida PZR amplikonlarining molekulyar og‘irligi bo‘yicha
genotiplandi. PZR amplikonlarning o‘lchami “AmpliSize Molecular Ruler, 100
bp” moleklyar og‘irlik markeri yordamida aniglandi.

No‘xat o‘simligida sho‘rga chidamlilik genlariga alogador bo‘lgan GA4,
GAA44, H1C22, H1I18, HIN12, H2B202, H2I01, H2J09, H4F07, ICCMO178,
ICCMO293, STMS11, STMS22, TA18, TAl194, TA22, TA37, TA39, TAG64,
TAAL170, TAA194, TR29, TR31, TR7, H1B09, TA42, TA71, TAASH, H1BO06,
H1H13, TA179, NCPGR234, NCPGR200, NCPGR56, NCPGR231 kabi
mikrosatellit DNK markerlari asosida FroFlex PCR system (Applied Biosystems,
AQSH) DNK amplifikator uskunasidan foydalanib amalga oshirildi. Tanlanga 38 ta
SSR markerlaridan 2 tasida (H1HO07, STMS25) monomorf hamda 36 tasida
polimorfizm mavjudligi kuzatildi. Genotiplash natijalariga ko‘ra, polimorfligi
yugori bo‘lgan H1H13, H1I18, STMS22, TR29, H1C22, GA6, TA180, TAT1,
TA64 mikrosatellit markerlarda allellar soni 1 tadan 4 tacha bo‘lib, ushbu
mikrosatellit markerlari tanlangan markerlar orasida yuqori polimorfliligi bilan
ajralib turdi. Ushbu markerlar navlarning genetik munosabatlarini, xususan, o‘zaro
yaqin yoki uzogliligini aniqglashda, yangi seleksion tadgiqgotlar uchun namunalarni
to‘g‘ri tanlashda ishonchli marker ekanligi tasdiglandi.
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TA179 DNK markerining tadgigot namunalaridagi PZR amplikonlar
elektroforegrammasi.

Tahlil natijalariga ko‘ra sho‘rga chidamlilik geni bilan genetik bog‘langa
TAL179 DNK markerining 218 juft asos(j.a.)li alleli 26 ta no‘xat namunalari
geterozigota olatida mavjud ekanligi ma’lum bo‘ldi. Jumladan, 1, 2, 3, 5, 6, 8, 10,
11, 12, 14, 15, 16, 18, 19, 20, 22, 23, 24, 26, 26, 27, 28, 32, 33, 34, 38 genomida
mavjud ekanligi aniglandi. Qolgan 13 ta namuna 4, 7, 9,10, 13, 17, 21, 29, 30, 31,
35, 36, 37, 39, 40, 41, 42, 43, 44, 45, 16, 47, 48 namunalarning genomida
chidamlilik alleli (218 j.a.) uchramadi.
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TR29 DNK markerining tadgigot namunalaridagi PZR amplikonlar
elektroforegrammasi.

Sho‘rga chidamlilik geni bilan genetik bog‘langa TR29 DNK markerining 220
juft asos (j.a.) li alleli 16 ta no‘xat namunalari geterozigota holatida, 8,9,12,16,20,
21, 23, 24, 27,31, 33, 36, 38,44,46,48 genomida mavjud ekanligi aniglandi. Qolgan
32 ta namunalar genomida chidamlilik alleli (220 j.a.) uchramadi.

Mahalliy navlardan - Malxotra, Mustaqillik, Vashan, Ciftay, Guliston, Lazzat,
SSA-23 ko‘chatzorlaridan- SSA1, SSA2, SSA-9, SSA28, SSA29 namunalarida
sho‘rga chidamlilik belgisi bilan genetik bog‘langan DNK markerlari bilan
genotiplanishi natijasida chidamlilik xususiyatining yuqori bo‘lishini molekulyar
daraja tasdiqladi.
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[To HammmM HaOrOeHMAM, Pyrrhocoris apterus B Xope3aMckoM oazuce 0OBIYHO
MOSIBIIFOTCS B TPEThEW JE€Kajle MapTa U B Hadase anpensd. B Xope3mckoMm oasuce, B
3aBHCHUMOCTH OT YCJIOBHUH TMOrOfbl, B OCOOCHHOCTH TEMIIepaTyphl, MOSBICHHUE
3MMOBABIIEr0 MOKOJEHUS KJIOMOB C MECT 3UMOBKHM Pa3JIMYHO B Pa3jIMYHbIE TOJbI.
XapakTep MOBPEXKIECHUN KIONAMU U Pa3BUTHUS KIIOMbI ONPENEISIICS HAMU MyTEM
OpsIMBIX HAONIOJIEHWH KaK Ha KallyCTHOM IUIAaHTalMu YPreHUCKOoro paioHa
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(bepmepckux xo3siicTBax «Omundeky», «['yapyxoerumy», «lapramap» m «OntuH
Kaabay).

AHamu3 MOTOAHBIX YCIOBUM, KOTOPHIE UMEINCh B YpPreHde B pa3HbIC TOJbI,
MOKa3bIBaeT, 4YTO BBUIET PYrrhocoris apterus mpowcxomut mpu CpeaHECYTOYHOMH
temriepatype Boimie 10° -11°C.

CamMblif paHHUH CPOK BbLIETa PYrrhocoris apteru u3 Mect 3MMOBKH B YpreHue
HaOmonancs B 2022 r 25 mapra, a camblii mo3aaui cpok Beuiera B 2023 r 29 mapra.

Becna 2022 roga xapakTepu3oBaJioOCh T€M, UYTO B MapTe CPEIHECYTOUHOAs
TemIiepaTypa konedbamack ot 3,5 no 8,0°C, a cpenaemakcumanbHas Obuta ot 19,0 1o
25°C. C 15 o 20 B Yprenue crosiyia Teruias 1morojia, CpeIHeCyToUHas Temieparypa
20 mapta mocturna mo 25,4°C, a makcumanbHas a0 29,3°C. B cBsa3u ¢ atum 21
MapTa ObUIM OTMEYEHbI eAMHUYHBIC TIOsIBICHMS Pyrrhocoris apterus. OgHako B 3TOT
MepUO/I OCHOBHASI Macca KIIOTIOB HaXOIWIach elle B 3MMOBKE. B mocienyromue 1Hu
HaJyaJlach Pe3KOe CHIDKCHHE W BBUICT MOYTH npuoctaHoBmwica. C 29 mapra BHOBB
HAYaJIOCh  TOBBINICHHWE, KOTOpas TMepenuia B  YCTOWYMBOE  TOTEIJICHUE.
CpennecyTouHasl TemIieparypa Bo3ayxa 3a jaekany mnoxssuiack no 18,1°C, a
MakcuMyM gocturia jao 29,3°C.

B 2023 r B wMapre jdepxajiach MNpOXJaJHas TOroja CpeaHecyTOYHasl
temriepatypa npeBbimaia 10°C u TOIbKO B KOHIIE MapTa OHAa YBEIWYMBAIACh JI0
15,0°C. B meproii nekazae ampens temrneparypa noansuiack ao 19,0°C. Ilpu atom
CIMHUYIHBIN BhLTET PYrrhocoris apterus 61 oTMedeH 25 mapra.

Hamumu  HaOnrofeHUsIMEH  yCTAaHOBJIGHO, YTO €IIe 10 Tepenera Ha
JTUKOPACTYIIME PACTCHUS MEPE3UMOBABIIINE KJIOMBI B COJHEYHBIC JHU BBIXOAAT W3-
MOJT JINCTOBOM TMOJACTHWIKH, MO MEpe €€ MPOrpeBaHus, Ha TMOBEPXHOCTh, a IMPHU
HACTYIUICHHH XOJIOJTHOM MOTO/BI CHOBA MPSIIYTCsI IO OTIABIIYIO JTUCTBY.

[To mepe mporpeBanws MOJACTUIKHA BBIXO]T KJIIOMTOB HA TIOBEPXHOCTh CTAHOBUTCS
0ojiee 4acTHBIM, MPOUCXOJUT MOJI3aHUE O CTEOJSIM MPOUUIOTOHUX PACTCHHUHN H
B3JIeThl KJIonoB [1, 2]. B ycrmoBusix YpreHuckoro paioHa KJIOMbI 3HAYMTEILHYIO
4acTh BPEMEHHM B MapTe€ M B Hauaje ampeisi MPOBOMAT TMOJ YKpPHITHUsSIMU. B
MPOXJIAJTHBIC JTHU, KOTJla CPEIHECYTOYHAsl TeMIIepaTypa BO3ayXa JOCTHTaeT JIUIIh
15°C, KJ1011bI B TEYEHUH TIOYTH IEJI0TO THS HE MOKHUIAIOT YKPBITHUS, BBITION3asl JIUIIThH
B TIOJIYZICHHBIE Yachl, MPU MOBBIMICHUN Temmeparypbl cBbime 19°C. B HeHacTHBIC
JTHU C CWIBHBIMH BETpPaMH, CO 3HAYUTEIBHOW OOJTAYHOCTHIO W JOXKISIMHU KJIOIIBI
HAaXOJATCA  TOJA  YKPBITHUSAMH  KPYIJIOCYTOYHO. TaM K€  MPOUCXOIUT
CIIApMBAHUKJIONIOB W SWIIEKJIaJIKa. B Temipie COMHEYHBIC JHU C CPEAHECYTOYHOM
temriepatypoil Boszmyxa 15-20°C m makcumanbHOM 25-28°C KIIONBI HAYMHAIOT
NMOKUIaTh YKPBITUS okojio 10-11 gacoB yTpa, koraa temmneparypa MmoJ YKPBITHSIMH
noBeimaercas go 18-20°C. HeoOxoammo OTMETHUTH, YTO CaMKH HAYMHAIOT
pearupoBaTh Ha MOBBIIICHUE TEMIIEpaTyphl Ha 2-3 JTHA MO3/IHEE CaMIIOB.
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AKTHUBHOCTh KJIOTIOB B 3TO BpeMsl HAOJIOJaeTCs OOBIYHO B CaMbl€ >KapKHUeE
gacel 705 ¢ 11 1o 16 wacos. [Ipu TemmepaType Bozmyxa 25°C KI0mbl, BRIAIS U3-TIO]
YKPBITHH, CHauaJla HEKOTOPOE BPEMS CUJIST HEMOABMUKHO, TOBEPHYBIIUCH K COJIHILY
CIIMHKAMU — TPEIOTCS, 3aTEM HAUMHAKOT MEJIEHHO MEPENOJI3aTh C MECTA HA MECTO U
cocaTh PaCTEHUS U YaCTO MEPEJIETAIOT C PACTEHUS] HA PACTEHUE.

MaccoBblii BbIXOJ KJIONOB M3-NIOA YKpbITUWA HaOmonaercs B 12-15 wacos,
KOrJla TeMmIeparypa MoJi YKphITUSMU ToBbImaerca g0 25°C. B 3Tu wacel g
Temriepatypa Bo3ayxa jgocturaer 35°C. Ilpu Takux TemMmeparypHbIX YCIOBHUSAX
KJIONbI HanMOoJiee aKTUBHBI: OHU OXHUBJICHHO IOJ3aI0T Ha MOYBE, 3a0uparoTcs Ha
pacTeHusi, MUTAITCs U criapuBatoTcs. Habiro1aroTcss MHTEHCHUBHBIN JIET KJIOMOB, Ha
KOTOPOM CHJILHO BJIMSIET COJIHEUHOE OCBEIIEHUE: KOTa COMHIIE 3aXOAUT 3a o0Jaka,
jer mpekpamaercs. OOpaTHbIA yXOA MOJ yKpbITUS HaOmrojaercs B 16-17 yacos,
MIPUYEM CHavaja yXoAsaT CaAMKH, IT035KE —CaMIIbl.

Ko BpeMeHm BbIXOma KJIOMOB C MECT 3UMOBKHM Ha TMOJISAX, MEXKaX U 000YMHAX
JIOPOT MOKHO HaXOJUTh OOJIBIIIOE YHCIIO BETE€TUPYIOUIUX PACTCHU.

Henenu nBe Kiomel COCpeAoOTayMBAalOTCS B MAacC€ MCKIIOYUTEIBHO Ha
BBIIIEYKaXaHHbBIX U IPYTUX AUKOPACTYIIUX pacTeHusx. Ecnu BOIMU3M MeCT 3MMOBKHU
KJIOTIOB HMEIOTCA NPOLUIOrOAHUE KYJIbTYpHBIE, HAaNpUMEp XPEH U CEMEHHad
KaITyCTa, TO KJIOMBI CPa3y e Mocje MpoOYyKISHUS HAMAal0T Ha OTH PACTCHHS.

Hcnonb3oBaHHas auTepaTypa:

1. IInoraukoB B.M. Hacexomeble, Bpeasimmue XO3SMCTBEHHBIM pacTeHHsM CpenHei Azwm.

Tamkent: U3m. V30ekck. cT. 3amr. pact., 1926. — 292 c.

2. SIxontoB B.B. Bpemurenum CebCKOXO3SMCTBEHHBIX pPACTEHUH W TpoAykToB CpemHei
Azun u 60prda ¢ Humu. Tamkent: ['ocuzgar Y3CCP, 1953. — C. 572-574.
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PYRRHOCORIS FALLEN, 1814
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1-xkypc 6aszoswiit dokmopanm, Xopesmckas akademus Mavmyna, Xusa, yi.
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Hauanvnux omoena ecmecmeennvix nayk (DSc, PhD), Xopesmckas akademus
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KopMoBbIE CBSI3M HACEKOMBIX HMEIOT BEChbMa Ba)XHOE 3HAYEHHUE NIPU
YCTAHOBJIEHHM IMPOrHO3a BCHBIIMIEK MACCOBOIO Pa3MHOXKEHHS BpEAUTENCH, IS
BBISICHEHMS  BO3MOXHOCTEM  pacClIMpEHHs  apeaja BHJIOB, CKOPOCTH H
MHTEHCUBHOCTU PAa3BUTHA HACEKOMBIX M T.J. B CIOXHOW 1eny B3aMMOOTHOIIECHUN
MEXIy HACEKOMBIMH M PACTCHUSAMH (PAKTOp MUTAHUS 3aHUMAET OJHO W3 TIEPBBIX
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MECT, OMNpPEIEICHUs] HE TOJNbKO BpEll, MPUUYUHSIEMBbIM HEKOTOPHIMU HACEKOMBIMU
CEJIbCKOMY XO3SICTBY, HO U XapaKTep OCHOBHBIX NPOSBICHUN )KU3HEAEATEIBHOCTH
Pa3BUTHS U pPOCTA.

O KOpPMOBBIX CBS3SIX, HM3Y4YaBIIMICS HaMU BHUJOB KJIOMNOB, B JUTEpaType
HUMEIOTCS JIMIIB 00IIne yKa3aHus, kpome pabotel E. Meitepmanosa (1959). ITo 11.T.
bpoumreitn  (1957) B Camapkanjackoil 007acTH OCHOBHBIMH PacTCHHUSIMH,
MUTAONIMMU 3TUX KJIOMOB, SIBIISIIOTCA JUKHE KPECTOLBETHBIE, 30HTUYHBIE U MHOTJA
snaku [1, 2].

[To mammm HabmoaeHUSIM, Kokl Pyrrhocoris Apterus B Xope3aMckoM oasuce
OOBIYHO TOSIBJISIIOTCA B TPEThEH JeKajie MapTa U B Havalse anpesisi. B XopeaMmckom
0a3uce, B 3aBUCHUMOCTH OT YCJIOBHI MOrojibl, B OCOOEHHOCTH TEMIIepaTyphl,
MOSIBJICHUE 3UMOBABIIEr0 IOKOJEHUS KIOMOB C MECT 3MMOBKH pa3JIMYHO B
pas3nuyHbIe TOABL. XapakTep pPa3BUTHUS KIOIbI ONpPENeNsyIcCs HaMU IyTeM HpSIMBbIX
HAOJIIOZICHUI KaK HAa KaIyCTHOM IUTAHTAaUMK Y PreH4YcKoro parona (hepMepckux
xo3siicTBax «Onunbexy, «['ynapyxoerum», «lapramap» u «OnTUH Kambay).

AHaJIN3 TOTOAHBIX YCJIOBHUW, KOTOPBIE MMEINCHh B YPreHY€ B Pa3HbIEC T'OJBI,
nokasbiBaeT, 4to BbuteT E. Pyrrhocoris Apterus npoucxoaut mpu cpeaHecyTOIHON
temrneparype Boiime 10°. Mbl ocyniecTBIIIM HEOONIBIINE UCCIIEIOBAHUSI KOPMOBBIX
pacteHuii kitonoB Pyrrhocoris Apterus ¢ Touku 3peHus BIUSHUS STUX PACTCHUN Ha
pa3BUTHE, paCHpOCTpaHEHUE, NPOAOIKHUTEIBHOCTh MKWU3HHU U  IJIOJIOBUTOCTh
B3pOCHBIX KJIOMOB. ONbITel M HAOJIIONEHUS IO BBIACHEHHIO POJIM KOPMOBBIX
pacTeHuil B )KU3HU KJIONa MpOBOAMINCH HaMu B Teuenue 2022-2023 rr.

Pe3ynbTatThl mosieBbIx HaOIIOJEHUN MOKa3ajdu, YTO KJIOMbl HE MHOTOSIIHBI, KaK
sto mpeacrapisiercsa L[.I. Bponmreitn (1957). Pe3ynbTaThl y4eTOB MO JAMHAMHUKE
YHUCIICHHOCTH KJIOMOB, a TaK)Ke HAOJIOJEHUS 3a IMOBEJCHUEM B3POCIBIX KIIOMOB
MOKa3bIBAlOT, 4TO Kionbl Pyrrhocoris Apterus 3acenstoT OTKPBITBHIE, XOPOIIO
MIPOTrPEBAEMBIE I1 OCBEHIEHHBIE YYaCTKH OrOPOJIOB, BBITOHOB, MOJIEM W MPOYME,
npudyeM  oOsA3aTENbHBIM  YCJIOBUEM  SIBISIETCS MPUCYTCTBHE B  TPAaBOCTOE
MEPEUNCIICHHBIX YYaCTKOB PACTEHUM M3 CEMENCTBA KpeCTOUBETHbIX. Ha ydacTkax,
/i€ B TPABOCTOE PACTEHUSI OTCYTCTBOBAJIU, KJIOMOB Mbl HE HAXOIUIIH.

JlaHHbIE O KOPMOBOHM CIIELHAIU3alMHM KJIOMOB NpPHUBEAECHBI B Tadiuue -1
pPE3yNbTAThI MOJIEBBIX HAOIIOACHUN U JTAOOPATOPHBIX OIBITOB MO BHIKAPMIIUBAHUIO
JUYMHOK (paHee yKa3aHHBIN) IMoka3ai, yTo Pyrrhocoris Apterus kiomsl maTarTCs
TOJIBKO JIMCThSIMU W TEHEPATUBHBIMU OpPraHaMH pPa3jJUYHbIX BUIOB PACTECHUM
CEMENCTBA KPECTOLBETHBIX.

205



Taoauna 1.

PacnpocTpanenne KJIONOB 0 CTAIUAM M KOPMOBBIM PACTEHUSIM

Hara yuera | Crammm ooutanuss | HammenoBanme | Ocmotpeno | [lutanme | OO6HApY)EHO
pacTeHUA pacTeHwmi kiormoB | Pyrrhocoris
Apterus
25.1V-25.V | Tlone o3umoii | [Tirenuma 300 - -
MIIEHUIBI
20.IV-20.V | Kykypy3noe none | Kykypysa 300 - -
23.1V-23.V | Mexu, o6ouunsl | KnomoBHuk 300 + 658
JIOpOT ¥ KaHaB
21.1V-21.V | Beiron Knonosauk 300 + 365
Knomosauk 200 + 196
TOJICTOJIMCTHIN
(I.crassifolium
w.et. K.)
24.1V-24.V | Mexnypsanbs KitonoBHuk 200 + 595
mwioxoBoro cazxa B | KimomoBHUK 200 + 275
IMMTOMHHKE TOJICTOJIMCTHIN 200 + 211
(3eneHHoro HkoTHuK cepylii
XO03S1CTBA) (Bertoroa incana
1)
28.1V-28.V | 3anexn Knomoauk 200 + 469
Knonopauk 200 + 298
TOJICTOJIMCTBIN
(I.crassifolium
w.et. K.)
27.1V-27. | JlroueproBoe moyie | JlromepHa 200 - -
KnomoBauk 200 + 262
20.V-20.1V | PucoBoe noie Puc 300 - -

[IpoTuBopeune Mexxay HAlIMMHM BBIBOJAMU U JIMTEPATYPHBIMU YKa3aHUAMU
OOBSICHAIOTCS, TIO-BUIMMOMY, TE€M, YTO IOCJIEIHUE BKJIIOYAIM B cebe Ooblieit
YaCThI0 PETHCTPALUIO CIIYYaWHBIX MOCEHICHUN KJIONMaMH T€X WJIM WHBIX PACTEHU,
0e3 yuera caMOro akTa MUTaHus KJIOMOB ATUMH PACTCHUSMH.

Hcnonb30BaHHAS JIMTEpPATypa:
1. IlnotnukoB B.M. Hacekomsie, Bpensiye Xo3giicTBEeHHbIM pacTeHusiM CpenHeil Azuu.
Tamkent: U3n. Y30ekck. cT. 3amI. pact., 1926. — 292 c.
2. SIxontoB B.B. BpeauTenu cenbCKOXO3SHCTBEHHBIX PAcTeHUN M MPOAYKTOB CpenHeit
Aszun u 60pr0a ¢ Humu. Tamkent: ['ocuzgar Y3CCP, 1953. — C. 572-574.
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PYRRHOCORIS APTERUS RIVOJLANISHIGA HARORATNING TA’SIRI
Sarvinoz Abdullaeva, Lola Gandjayeva
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Qishlovdan chiggan gandala faol hayotining boshlanishi ob-havo sharoitiga
bevosita bog‘lig bo‘ladi. O‘rtacha kunlik harorat 12-13° C dan oshganda, gandalalar
gishlovdan chiga boshlaydi. SHuningdek, ularning faolligi kunning o‘rtalariga to‘g‘ri
keladi, kech tushishi bilan gandalalar hashaklar ostiga bekinadi. Erta bahorda
gishlovdan chiggan gandala, dastlab begona o‘simliklarning shirasini so‘rib oziglanadi.
Qishlab chiggan gandalalar 10-15 kun go‘shimcha oziglangach, juftlashadi. Ularning
juftlashishi kunning o‘rtalarida havo harorati 20° C va undan yugori bo‘lganda amalga
oshadi va soatlab davom etadi [1].

lImiy tadgiqot ishlari 2023-2024 yillar davomida Xorazm viloyati Xiva tumani
“Ziroat-21” fermer Xxo‘jaligida amalga oshirildi va hashoratlarni yig‘ish, ushlash,
kolleksiya qgilish umum gabul gilingan usullar asosida olib borildi [2].

Qandalalarining har bir rivojlanish nasli, ayrim nasldagi urg‘ochilarning jinsiy
mahsuldorligi, embrional rivojlanish, lichinkalik stadiyasi turli yoshlarining
davomiyligi yuzasidan tadgiqotlar laboratoriya va dala sharoitlarida, doka izolyator
bilan goplangan o‘sib turgan o‘simliklarda olib borildi. Qandalalar har bir naslining
rivojlanish muddatlarini o‘rnatish yuzasidan tadgiqotlar dala sharoitida har nasli 5
karra takrorlanishlarda 5 tajribada amalga oshirildi. Bunda har bir sadokka bir juftdan
(urg‘ochi va erkak) endigina tullagan gandalalar o‘tgazildi.

Kuniga bir marta (kechqurungi soat 17:00-18:00 larda) kuzatilib, urg‘ochi
gandalalarning tuxum soni hisoblab chiqgildi. Laboratoriya sharoitida urg‘ochilarning
jinsiy mahsuldorligi, embrional rivojlanish, lichinkalik bosgichlarining rivojlanish
muddatlari, tullashlar soni bo‘yicha tajribalar bir maxsus plastik idishlarda olib borildi.
Qandalalar oziglari kuniga ikki marta (ertalab soat 8:00 va kechqurun soat 18:00)
yangisi bilan almashtirilib turildi. Qandala tuxumlarining rivojlanish chegarasini
WL =Bl formulasidan foydalanildi.

1 2

Pyrrhocoris Apterus tur gandala o‘rganilayotgan voha sharoitida sabzavot
ekinlarining jiddiy zararkunandasi hisoblanadi. Aynigsa o‘simlik bilan voyaga yetgan
gandalaning birinchi va ikkinchi nasllari va ularning 3-4 yoshdagi lichinkalari
oziglanganda ekinga katta zarar yetkazadi. Pyrrhocoris Apterus voyaga yetgan-imago
holida daraxtlarning to‘kilgan barglari, bog‘larga yaqgin yovvoyi o‘simliklar goldiglari

aniglashda C =
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ostida gishlaydilar. Qishlab chiggan gandalaning faol hayot kechirishi tashqi mubhit
sharoitiga bevosita bog‘liq bo‘ladi.

2023-2024 vyillar Pyrrhocoris Apterus bioekologik xususiyatlari o‘rganilganda
gandalaning gishlovdan chigishi bahor oyining birinchi o‘n kunligi, kechroq uchib
chiqishi esa ikkinchi o‘n kunligiga to‘g‘ri keldi. Qandalaning gishlovdan ommaviy
chigishi mart oyining ikkinchi o‘n kunligi oxirida kuzatildi. Qishlovdan chiggan
gandalalar erta bahordan yovvoyi o‘simliklarda yig‘ilib qo‘shimcha oziglanadi va
juftlashadilar va o‘rtacha kunlik havo harorati 12,7° C dan 29,8° C da gandalaning
inkubatsion davri 10 dan 6 kungacha davom etadi.

Pyrrhocoris Apterus ning tuxumlarini rivojlanishini va harorat chegaralarini
ta’siri hagida adabiyotlarda ma’lumotlar deyarli berilmagan. SHu sababli Pyrrhocoris
Apterus tuxumlarining embrional rivojlanish tezligiga haroratning ta’sirini aniglash
magsadida tajribalar o‘tkazildi.

Laboratoriya tadgigotlari shuni ko‘rsatdiki, endigina tuxumdan ochib chiggan
lichinkalarning rangi sarg‘ish bo‘lib, 40-45 dagiqadan keyin ular gqizg‘ish tusga
kiradilar, tanasining ustki va qorin gismidan ko‘ndalangiga gora chiziglar o‘tadi.
Lichinka to‘liq rivojlanish jarayonida besh marta tullashi qayd etildi.

Birinchi yoshdagi lichinkasi ikkinchi yoshga o‘tishi uchun 5-7 kun, ikkinchi
yoshdagi lichinka to‘liq rivojlanishi uchun 6-10 kun, uchinchi yoshdagisi 5-7 kun,
to‘rtinchi  yoshdagisi 7-10 kun va nihoyat beshinchi yoshdagi lichinka to‘lig
rivojlanishi uchun esa 5-15 kun kerak bo‘ladi. Bu turdagi gandalaning tuxumdan
voyaga Yyetgan fazagacha rivojlanish davomiyligi bahorda 40 kundan 50 kungacha,
yozda esa mos ravishda 30 kundan 33 kungacha to‘g‘ri keldi. Qandala voyaga yetgan
fazasida kech kuzgacha (noyabrning birinchi yarmigacha) dalalarda uchrashi gayd
etildi.

Tadgigot natijalariga ko‘ra, gandala tuxumlari uchun rivojlanish chegarasi 15,5°
C, ya’ni 16° C dan pastda gandala tuxumlari amalda rivojlanmasligi gayd gilindi.

Shuningdek, Pyrrhocoris Apterus tuxumlarining o‘lishi 25,5-30,0° C da yo‘q
bo‘lsa, harorat 33,0° C gacha ko‘tarilganda tuxumlar o‘lishi keskin oshadi va 15% ni
tashkil giladi. Bu harorat embrionning rivojlanishini yugori chegarasiga yagin deyish
mumkin.

Tuxumlarini rivojlanishiga 20° C dan pastdagi haroratlar salbiy ta’sir ko‘rsatadi,
ular inkubatsion davrni cho‘zilishiga olib kelishdan tashqgari tuxumlarning o‘lishini
oshiradi. Aynigsa, tuxumlarning rivojlanishini pastki chegarasiga yaqin harorat, ya’ni
11,6° C da 100% tuxum nobud bo‘lishi aniglandi.

Foydalanilgan adabiyotlar:
1. Tyituues I1. K Guonorun pasykpaineHHOro kiora // DKomorust U OMOIOTHs KHBOTHBIX
V36ekucrana. // Tp. HHCTUTYTa 300JI0THH U TTapa3uToJOruu. - Tamkent, 1972, — C.95-98.

2. ®acynatu K.K. IlomeBoe m3yueHHe Ha3eMHBIX OECIIO3BOHOUYHBIX. - MockBa: Bricmias
mkoja, 1971. 424 c.
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TERMITLARNING BINOLARDAGI SONINI BOSHQARISHNI
SAMARALI USULI
M.B. Doschanoval, I.R. Avazmetova?, N.K. Ro‘zmetova3,
Xorazm Ma’mun akademiyasi katta ilmiy xodimlaril.
Urganch Davlat universiteti o ‘gituvchisi?.
Xorazm Ma’mun akademiyasi tayanch doktorantis.
manzura.doschanova.84@mail.ru.

Termitlarga qarshi kurash usullarini joriy gilish O zbekiston Respublikasi
Prezidentining va vazirlar mahkamasining termitlarga garshi kurash bo yicha gator
garorlari gabul gilingan[1,2].

Jahonda bino-inshootlar va ularning konstruksiyalariga katta zarar keltiruvchi
hasharotlar, jumladan, termitlarga garshi kurashish hamda ularni targalishini oldini
olishga katta e’tibor garatilmogda. Anacanthotermes avlodi termitlarining tabiiy
muhitdan bino va inshootlarga progressiv ko‘chish jarayoni hamda targalishining
invaziv darajalari bevosita atrof-muhit holatidagi o‘zgarishlar va tabiiy
landshaftlarning o‘zlashtirilishi bilan bog‘liq jarayonlarga bevosita alogador bo‘lib,
termitlarning ushbu ijtimoiy xulg-atvor hamda ekologik hususiyatlarini hisobga
olgan holda ularga qgarshi kurash choralarini ishlab chigish mumkin. SHunga ko‘ra,
Anacanthotermes avlodi termitlarining ekologiyasi va xulg-atvorini aniglash,
kasalliklarga moyilligini baholash hamda ularga qarshi kurashishning tabiiy va
bezarar vositalarini ishlab chigish muhim ilmiy-amaliy ahamiyatga ega[3].

Termitlar jamiyatga katta zarar keltiruvchi hashoratlardan biri hisoblanadi.
Ularning yashirin hayot tarzi devor ichida, yerostida yog‘och materiallar ichida
hayot kechirish tufayli ularni paydo bo‘la boshlaganligini ertaroq aniglash giyin
bo‘ladi.

Hozirgi kungacha zararlangan binolardagi termitlarni butunlay girib tashlash
texnologiyalari ishlab chigilmagan. Ishlab chigilgan texnologiyalar yordamida
ularni sonini kamaytirib turib zararlash ko‘lamini kamaytirish mumkin. Termitlarga
garshi kurash usullariga nisbatan samaralirog xisoblanadi.

Temitlar ko‘pincha terak(Populus)., tol(Salix) avlodga mansub bo‘lgan
daraxtlardan tayyorlangan qurilish materiallarini ko‘plab zararlaydi. O‘rganilganda
yog‘och terak va toldan yasalgan qurilish materiallarining 96% , termitlar bilan
zararlanganligi aniglandi. 20-26° C temperatura va atmosfera havosining nisbiy
namligi 40% dan oshishi bilan ular uchun qulay sharoit paydo bo‘ladi. Atmosfera
havosini nisbiy namligi 90-100% bo'lishi bilan ularda zamburug‘li kasaliklar
namayon bo‘lib nobud bo‘la boshlaydi.

Hammamizga ma’lumki termitlar yog‘och va boshga sellyulozaga boy bo‘lgan
mahsulotlar bilan oziglanadi. Termitlar uyasida va ularning ichagida sellyulozani
parchalab metan xosil gqiluvchi mikroorganizmlar ko‘p bo‘lganligi sababli
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termitlarning soni ortayotgan muhitda metan miqdori ham orta boradi. To‘plangan
ma’lumotlarga asoslanib biz laboratoriyada termitlar bilan zararlangan mahalalarda
termitlarni ko‘chib o‘tish ehtimoli yuqori bo‘lgan xonalarni aniglash imkonini
beruvchi qurilma ishlab chiqdik. Qurilma ViFi yordamida internetga ulanib
ma’lumorlarni masafadan uzatish xususiyatiga ega.

Mazkur qurilma o‘rnatilgan xona atmosfera xavosi temperaturasi, nisbiy
namligini va xonadagi metan miqdorini o‘lchab elektron saytga uzatib beradi.
Saytdagi ma’lumotlar asosida gaysi xonada termitlar paydo bo‘lishi ehtimoligi
oshib borayotgani aniglashimiz va qarshi kurash choralari yuzasidan tavsiyalar
berib borishimiz mumkin. Saytda termitlarni paydo bo’lish ehtimolligi ko satib
boriladi. Ma’lumotlar har ikki soatda bir yangilanib turadi. Sensorlar ikki soatda bir
marta muhit omillarini o Ichab saytga jo natadi.

Xulosa qilib aytganda termitlar bilan zarar mahallalarda aholi turar joylariga
termitlar tarqalishini oldini olishda bu qurilmadan foydalanish yuqori samara
beradi. Termitlar binolarning zararlanishidan oldin ularni ko'chib otishini oldini
olish mumkin.

Foydalanilgan adabiyotlar:
1. V36exucron Pecny6nukacu Basupmap Maxkamacununr «Pecry6inkana TepMUTIapra

KapIld Kypalml MWOUIAPUHU SKaJaJUTAIITHPHUIN Ba yIApPHUHT 3apapuHu  Oaprapad KWINMI
tyrpucuganru 2012 iiun 2 despans 27-con Kapopu.

2. V36exucron Pecnybnukacu Ipesunentununr «2013-2015 jimmmapna XopasM BHIOSTHAA
Typu3M coxacuHu puBoxuiantupuil Jactypu tyrpucuaaru» 2013 inn 20 maprt I1K-1940-con
Kapopu.

3. Xampaes A.Ill., AGnymmaes W.U., Xyruaucos T.W., Kammmosa IILWU. TepmuTsl

Xope3mckoro oasuca Y3bekucrana // Bragumupckuii semnenenen. — Brnagumup, 2005. —Nel-2. -
C. 24-26.

OLMA DARAXTLARINING ZARARKUNANDASI - STEPHANITIS PYRI F
Erkinboy YUSUPBOYEYV, Lola GANDJAYEVA
Xorazm Ma 'mun akademiyasi tayanch doktoranti, Xiva sh., Markaz ko ‘chasi 1-uy.
Xorazm Ma 'mun akademiyasi Tabiiy fanlar bo ‘limi boshligi b.f.d., k.i.x., Xiva sh.,
Markaz ko ‘chasi 1-uy, Urganch davlat universiteti, Urganch sh., X.Alimdjan
ko ‘chasi,14-uy. e-mail:tulipa_83@mail.ru

Olma daraxti hasharotlarga doimiy ko‘payishi va to‘planishi uchun zarur shart-
sharoitlarni yaratadi [2; 3; 4]. 2022 yildan 2024 yilgacha bo‘lgan davrda Xorazm
sharoitida biz olma daraxti zararkunandalari sifatida nok gandalasini anigladik.

Shimoli-g‘arbiy mintagalarda olma daraxti zararkunandalarining biologiyasi
bo‘yicha ilmiy nashrlar juda ko‘p [8; 9; 10; 11].

Turlarning soni va ularning bog‘larda paydo bo‘lishi R.Dajoz (R.Dajoz (2000))
formulasi yordamida hisoblangan [1]:
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F (%) = 100 x (Pi / P)

Bu yerda: Pi - topilgan tur;

P - mutlag miqgdori.

Hasharotlar ekin maydoniga migratsiya gilishidan oldin dalaning 20 ta joyida
kuzatuvlar o‘tkazildi.

O‘simliklarning vegetatsiya davrida hasharotlarning tur tarkibi va miqdoriy
hisobini aniglash maqgsadida bog® dalalarida kuzatuv ishlari entomologik to‘r
yordamida o‘simliklarni silkitish usulini go‘llash orgali amalga oshirildi. Dala
maydonining 5 ta nugtasidan, ya’ni konvert usulida hasharotlarning namunalari
yig‘ib olindi [5; 6; 7].

O‘simliklaridagi hasharotlarning tur sonini dinamikasini tahlil gilish har kuni
dalalarda diagonal bo‘ylab 50-100 ta o‘simlik namunalarini kuzatish orgali amalga
oshirildi. Katta yoshdagi hasharotlar, barcha yoshdagi lichinkalar va tuxum
tutgichlari soni gqayd etilgan.

Dala maydonlarida hasharotlar va ularning lichinkalari aniglangan hududlarni
fotohujjatlashtirish amalga oshirildi. Bog® hududida to‘plangan namunalarni
sistematik tur tarkibini aniglash uchun ular laboratoriyaga yuborildi.

Xorazm viloyati Qo‘shko‘pir tumani Yangiqoraman qishlogi va Xiva
tumanidagi Sayat qishlog‘i “Kattibosh mahallasi” da olma daraxtlarining
vegetatsiya davrida “Pakana” va “Yarim pakana” navlari o‘rta yoshli ko‘chatlarda
zararkunandalar komplekslari soni hisoblab chigildi.

Bog 'agrosenozlarida topilgan eng ko‘p zararkunanda turlari Heteroptera
turkumiga tegishli nok gandalasi edi va 35 % ni tashkil etdi. Zararkunandalarning
rivojlanishi va maksimal zarari olma daraxtining faol vegetatsiya davrining
boshlanishiga to‘g‘ri keladi. Bir oz ko‘proq vaqt - "gullash™ fazasidan oldin,
lichinkalar zarar ko‘radi. Olma novdasi kurtaklari rivojlanishi davrida eng zararli
hisoblanadi. Stephanitis pyri - olma, nok, behi, gilos, olcha, olxo’ri, o’rikda lichinka
va Yyetugi barg shirasini so’radi, barglarni o’z tezagi bilan ifloslantiradi va
rangsizlantiradi, assimilyatsiya xossasini buzadi. Qattiq zararlangan daraxtlarning
hosili kamayadi, keyingi yil meva kurtaklarida hosil bo’lmaydi. VVoyaga yetgan
gandala uzunligi 3-3,5 mm, gora-qo’ng’ir, oldingi ganotlari serbar, oynadek tiniq
bo’ladi. Noto’g’ri shakldagi qoramtir dog’lari va tomir turlari bor. Shu sababli
ganotlari to’r ko’rinishini oladi, orqadagi ganotlari kambar bo’ladi. Urg’ochisining
gorin uchi yumaloglangan, tuxumi 0,4 mm, kulrang-gora, cho’ziq bo’ladi.
Lichinkasi 0,6-2,3 mm, yassi uzunchog, och-qo’ng’ir, uchinchi yoshdan boshlab
ganot boshlang’ichlari paydo bo’ladi.

Yetuk zoti xazon osti, po’stloq yoriglari va boshga himoyalangan joylarda
qgishlaydi. Aprels boshlarida o’yg’onib daraxtlarga ko’chadi. Urg’ochisi olma va
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nok gullash davrining oxirida barg orgasiga, etining ichiga 7-8 tadan qilib, jami 400
tagacha tuxum qo’yadi. Tuxumdan 20— 30 kunda lichinka chiqgib, 25-30 kunda
voyaga yetadi. Voyaga yetgan gandala va lichinkalar bargning ostki tomonidan
shirasini so’rib zararlaydi. Kuchli zararlangan barglar rangsizlanadi va bargning
ostki tomoni gandala tezagi bilan bo’yalib qopa dog’ bo’lib qoladi. lyunda birinchi
bo’g’inning voyaga yetganlari paydo bo’ladi, ular darhol urchiydi va tuxum qo’ya
boshlaydi. Avgustda ikkinchi, ko’p migdorda chiqib katta zarar yetkazadigan hamda
gishlashga ketadigan bo’g’inning voyaga yetganlari paydo bo’ladi. Yiliga ikkita
avlod beradi.
Foydalanilgan adabiyotlar:

1. Dajoz R. Précis d’écologie. 7° edition. — Paris: Dumond, 2000. — PP. 615.

2. T'unspo M.C. Tomynsamuonnas skoiorust: y4. nmocooue / M.C T'mispos. - M.: P13/1-B0
MI'Y, 1990. - C. 40-61.

3. T'ony6 B.B., lypukoB M.H., TIpokun A.A. Komiekiuu HaceKOMBIX: cOop, oOpoOoTKa U
XpaHeHue marepuaia. — Mocksa, 2012. — C. 3309.

4. Nomxenko T.B. JleiicTBHE WMHCEKTHIMAOB Ha IMOJE3HBIX WicHHCTOHOTHX B camy / T.B.
Jomkenko // durocanutapHoe 03JI0pOBICHUE dKOCHCTEM: Martepuaibl Broporo Bceepoccuiickoro
che3maa o 3amure pacrenuit (5-10 nexadbps 2005 r., Cankr-Iletepoypr). - C.-116., 2005. - T. IL - C.
230-231.

5. HocmnexoB b.A. Metoanka moJaeBoro onbita (c OCHOBaMH CTaTUCTUYECKOU
00paboTKM pe3ynbTaToB HccienoBanuil). — M.: Arponpomusnar, 1985. — C. 351.

6. EmenpsiHoB B.A. 3akoHOMEpHOCTH HM3MEHEHHWI B akapoleHo3e ImiofoBoro cama / B.A.
EmenbsioB // Bopsba ¢ BpemutensMu U OOJe3HAMH KapTodelsis, TUIOJOOBOIIHBIX M ITOJICBBIX
KynbTyp: ¢0. Hayd. Tp. JICXA. - Enrasa, 1982. - Bem. 200.-C. 11-109.

7. UBantep D.B., KopocoB A.B. Dnemenrtapnas Ouomerpus: yueb. mnocobue. —
[lerpozaBoack: Uzn-so Ilerpl'V, 2010. — C. 104,

8. Kanat f.A. Ilsnenunsr - Bpeautenu s010HU B ycioBusx CeBepo- 3amajHOTO pernoHa
Poccun u Guoskoorudeckoe 000CHOBaHUE Mep OOpHOBI ¢ HUMH: aBTOped. THC. KaHA. OMO. HAYK:
06.01.11 - 3ammra pacrenuii / MCXA um. K.A. Tumupsizesa. - Benukue Jlyku, 2005. - 24 c.

9. Kepxxuep U.M. Otpsing Hemiptera (Heteroptera) — Ilomyxectkokpbuibie, win Kitomsi.
Onpenenurens HacekoMmbiX eBpomeiickoir dvacth CCCP B matm  Ttomax: T. | Hwuzmwme,
Hpesuekpoutble, C HeMmomHBIM TpeBpameHueM. mox oomi. pen. .S, bei-buenko. — JI.: Hayka,
1964. — C. 654-845.

10. KprokoBa A.B. Munupyromue Monu - Bpeaurenu 6o Ha CeBepo- 3anane Poccun
U OHModKOJIOrHUecKoe 060CHOBaHME OOphObI ¢ HUMHU: aBTOped. auc. kaHn. O6uoin. Hayk: 06.01.11 -
samura pactenuii / BU3P. - CII6.-ITymxun, 2004. - 22 c.

11. HukonaeBa 3.B. Komrmeke demryekpsuibix BpeauTenein siononu Ceepo- 3amajna
Poccun (xapakTepucTika, 3aKOHOMEPHOCTH (POPMHUPOBAHUS, METOIBI OTPAHUYCHHUSI YUCIICHHOCTH):
auc. n-pa ouon. Hayk: 03.00.09 - sutomonorust / BU3P. - Cantor-IletepOypr. - 2003. - 369 c.
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OLMA DARAXTLARI QANDALALARINING TUR TARKIBI
Erkinboy YUSUPBOYEYV, Lola GANDJAYEVA

Xorazm Ma 'mun akademiyasi tayanch doktoranti, Xiva sh., Markaz ko ‘chasi 1-uy.
Xorazm Ma ’mun akademiyasi Tabiiy fanlar bo ‘limi boshligi b.f.d., k.i.x., Xiva sh.,
Markaz ko ‘chasi 1-uy, Urganch davlat universiteti, Urganch sh., X.Alimdjan
ko ‘chasi,14-uy. e-mail:tulipa_83@mail.ru

Olma daraxti hasharotlarga doimiy ko‘payishi va to‘planishi uchun zarur shart-
sharoitlarni yaratadi [2]. 2022 yildan 2024 yilgacha bo‘lgan davrda Xorazm
sharoitida biz olma daraxti zararkunandalari sifatida 22 turdagi hasharotlarni
aniqladik.

Shimoli-g‘arbiy mintagalarda olma daraxti zararkunandalarining biologiyasi
bo‘yicha ilmiy nashrlar juda ko‘p [5, 6, 7].

Turlarning soni va ularning bog‘larda paydo bo‘lishi R.Dajoz (R.Dajoz (2000))
formulasi yordamida hisoblangan [1]. Oc‘simliklarning vegetatsiya davrida
hasharotlarning tur tarkibi va migdoriy hisobini aniqlash maqgsadida bog* dalalarida
kuzatuv ishlari entomologik to‘r yordamida o‘simliklarni silkitish usulini go‘llash
orgali amalga oshirildi. Dala maydonining 5 ta nuqtasidan, ya’ni konvert usulida
hasharotlarning namunalari yig‘ib olindi [4].

Namunalarni identifikatsiyalash V.G.Puchkov [7], I.M. Kerjner [6], V.B.Golub
[3] tomonidan tuzilgan identifikatsiya belgilari bo‘yicha amalga oshirildi.

Tadgiqotimizning magsadlari olma daraxtining fitofaglarini aniglashdan iborat
edi. O‘zbekistonning Shimoliy-G‘arbiy mintagasida turli olma daraxti
zararkunandalarining targalishiga aniglik kiritdik. Xorazm viloyati Qo‘shko‘pir
tumani Yangiqoraman qishlog‘i va Xiva tumanidagi Sayat qishlog‘i “Kattibosh
mabhallasi”. Olma daraxtlarining vegetatsiya davrida “Pakana” va “Yarim pakana”
navlari o‘rta yoshli ko‘chatlarda zararkunandalar komplekslari soni hisoblab
chiqildi.

Bog' agrosenozlarida topilgan eng ko‘p zararkunanda turlari Heteroptera
turkumiga tegishli 19 turni tashkil etdi. (1 - jadval).

1 —jadval
Zararkunanda turlari ro‘yhati

Tur Oila

Agnocoris rubicundus (Fallen, 1807)
Brachycoleus decolor (Reuter, 1887)
Lygus pratensis (Linnaeus, 1758)
Lygus pachycnemis (Reuter, 1879)
Lygus rugulipennis (Poppius, 1911)
Orthops kalmi (Linnaeus, 1758)

Miridae Hahn, 1833

o gk wNE

213


mailto:tulipa_83@mail.ru

: , =
7. Coreus marginatus (Linnaeus, 1758) Coreidae

Leach, 1815
. . - Rhopalidae Amyot &
8.  Liorhyssus hyalinus (Fabricius, 1794) Serville, 1843
9.  Engistus salinus (Jakovlev, 1874) Geocoridae
10. Engistus exsanguis (Stal, 1872) Baerensprung, 1860

11. Lygaeus equestris (Linnaeus, 1758)

12. Ortholomus punctipennis (Herrich-Schéffer, 1850)
13.Beosus quadripunctatus (Muller, 1766)

14. Hyalocoris pilicornis (Jakovlev, 1874)

15. Lamprodema maura (Fabricius, 1803)

16. Palomena prasina (Linnaeus, 1761)

Lygaeidae Schilling, 1829

Rhyparochromidae
Amyot And Serville, 1843

17. Apodiphus integriceps (Horvath, 1888) Pentatomidae Leach, 1815
18. Cellobius abdominalis (Jakovlev, 1885)
19. Stephanitis pyri (Fabricius, 1775) Tingidae Laporte, 1832

Zararkunandalarning rivojlanishi va maksimal zarari olma daraxtining faol
vegetatsiya davrining boshlanishiga to‘g‘ri keladi. Bir oz ko‘prog vaqgt - "gullash"
fazasidan oldin, lichinkalar zarar ko‘radi. Olma novdasi kurtaklari rivojlanishi
davrida eng zararli hisoblanadi.

2022-2023 vyillarda ikkita tur ustunlik gildi - Stephanitis pyri va Aphis pomi va
boshga turlarning ulushi ahamiyatsiz edi.

Mintaganing turli hududlari aniglangan turlarning nisbatan bir xil tarqgalishi
bilan tavsiflanadi. Aniglangan turlar soni barchasi zararkunandalar hisoblanadi.

Foydalanilgan adabiyotlar:

1. Dajoz R. Précis d’écologie. 7° edition. — Paris: Dumond, 2000. — PP. 615.

2. I'mspo M.C. TlonmynsiunonHas sxosorus: y4. nocooue / M.C T'wsipos. - M.: P13/1-B0
MI'Y, 1990. - C. 40-61.

3. T'ony6 B.B., LlypukoB M.H., [Ipoxkun A.A. Komreknun HacekoMbIX: cOop, 00poOOTKa 1
XpaHeHue marepuaia. — Mocksa, 2012. — C. 3309.

4. NocniexoB b.A. MeToauka mosieBoro omnsitTa (c OCHOBaMH CTaTUCTUYECKOU
00paboTKH pe3ysIbTaTOB HMcciienoBannii). — M.: Arponpomm3zaat, 1985. — C. 351,

4. Kanar SI.A. [lanennnsl - Bpenutenu si6y0Hu B yeioBusix Ceepo- 3amagHOro permoHa
Poccun u Omoskonormueckoe 000CHOBaHHWE Mep OOphOBI ¢ HUMH: aBTOped. JHC. KaHa. OWOIL
Hayk: 06.01.11 - 3ammra pacrenuii / MCXA um. K.A. TumupsizeBa. - Benukue Jlyku, 2005. - 24
c.

5. Kepxxuep .M. Otpsa Hemiptera (Heteroptera) — ITomyskecTKOKpbUIble, Wiad Kitombl.
Omnpenenurens HacekoMmbix eBponeiickoit yactu CCCP B marm Ttomax: T. | Hwuzmme,
Hpesuaekpbutblie, C HemoiaHbIM mpeBpamienueM. mox obmr. pen. [.5. beii-buenko. — JI.: Hayka,
1964. — C. 654-845.

6. Ilyuxos, B.I'. llurhuku Cpeaneit Asun (Hemiptera, Pentatomoidea). — ®pynsze: 13a-80
«JI1UM», 1965. — C. 330.
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EP OCTU CYBJIAPUHUHI' TEPMUTJIAP ®AOJIJIMTUT'A TABCUPHU
Marsikyoos 3adap llapunosuu, Py3smeros Pacyn CooupoBuy
Xopaszm Mavmyn akademusicu
e-mail: tupmik@mail.ru

Tepmutnap Tapuxuii obumamap Ba OOIIKAa CTPATErWK axamusaTra sra OynraH
oOBbeKTapra KaTTa 3apap KeITHPYBUM XallopoTiapiaaH xucoOianamu [1.2]. Yiap
acocaH ep OCTHAa XaéT KeUMpraHaurd cabalnu ynapHU 3apapy SILUPUH PaBUIIAA
OomIaHuI MyMKUH[ 3].

N4on kampa Tapuxuid EAropAUKIApUIard €F04 MaTEpHAIUIAPHUHT TEPMUTIIAP
TOMOHHJIaH 3apapiIaHUITHUHT cababmapugaH sHa OWpU TPYHT CYB CATXUHUHT
SKUHJIMTH, YOy Xyayada TEPMUTIAPHUHT TapKAJIWIIKA Ba 3apaplialinra acoc
oynran. 2010-2019 idimnnap paBomuaa MuyoH-kamba Xyaynuaa oKoWJIamira
KyAyKJapJia TPyHT CYBH CATXUHHU Y3TrapyIlld Ba OJMHTAaH CTATUCTUK MabJIyMOTJIapra
acoclaHTaH TAAKUKOTIApUMH3Aa TPYHT CYB CATXUHUHT Y3rapud TypHIIH,
OuHONapia TEpMUTIAP MOMYIAUUACHHUHT  (AONUATHHHU  KaJAJJamM  EKH
cyctTiammura cabad 6ynran (1-kaaBaira KapaHr).

Nuon xampa paBnat KypukxoHacu xyayauaa 2010 #wunmarn CTaTHCTHK
MabJIyMOTJIapra Kypa TPYHT CYBHM CaTXU MACTJIUIU SHT IOKOpU KypcaTkuy Kyma
Macxun Ba [laxmaBon Maxmyama 370.0 cM Hu, SKuHIUTH OYVHWYa SHT IOKOPHU
kypcatkud 138.8 cMm tamkun 3trad 6ynca, 2019 mmnmapaaru TaaKuKOTIApUMH3/1A
TPYHT CYBU CAaTXWHUHT SHT macTiauru Kyxua Apkna 779.6 cMm, CyB CAaTXUHUHT SHT
akuH kypcatkuum Illeprosuxonga 339.5 cm Hm Tamkwun kwinu. SAvau 2010
Huutapaa TPYHT CYB CaTXMHHMHT SKHHJIWTH OWHOJIApJa TEPMUTIAPHHHT FOKOPHU
KHCMHIra KyTapuiuiura cabad Oyiras.

1-skaaBag
HNyoH Kaaba 1aBJAT KYPUKXOHACH XYAYAH/IAa TPYHT CYB CATXMHUHT JUHAMHUK

y3rapumm (n=12, Xusa maxpu 2010-2019 #inmnap)

No Tapuxuii my3eii 2010 1. (cm) 2013 ii. 2016 . 2019 ii. (cm)
(cm) (cm)
1 | XKyma mackun 370.0+£3.67 | 402.6+0.44 529.5+0.65 659.7+0.45
2 | II. Maxmyn 370.0£3.67 | 402.6+0.44 529.5+0.65 659.7+0.45
3 | Kyrnyr Mypon 138.8+0.38 | 230.6+0.30 310.8+0.23 610.0+0.40
4 | Tomr xoBIH 273.0+0.64 | 271.7+0.50 592.3+0.74 619.7+0.38
5 | Kyxna Apk 227.8+0.32 | 317.7+0.29 517.7+0.33 779.6+0.40
6 | llepro3uxon 163.9+0.18 | 168.3+0.44 205.8+0.19 339.5+0.54

l-xanBanra acocan MyoH Kamba nmaBmar KypukxoHacu xyayauaa 2010
HUIIard CTaTUCTUK MabIyMOTapra Kypa TPYHT CYBH CaTXU MACTIUTH SHT IOKOPHU
kypcatkna Kyma Macxkun Ba [laxmaBon Maxmynna 370.0 ¢cM HU, SKUHIUTH
Oyiinya SHT roKopHu kypcatkmd 138.8 cm tamkwn 3tran 6yica, 2019 hnmmapaaru
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TaIKUKOTIAPUMU3/Ia TPYHT CYBU CAaTXUHUHT SHT nacTiuru Kyxaa Apkaa 779.6 cm,
CYB CAaTXWUHUHT SHT KUH Kypcatknun [llepro3uxonaa 339.5 cM HU Tamkun KAIau.
Abnn 2010 iinnnapia TpyHT CyB CATXMHUHT SIKUHJIUMTH OMHOJIapAa TEPMUTIAPHUHT
IOKOpY KUCMUTa KyTapuiniura cadbad oyiras.

lyau 3pTHOOPTA ONTaH X0 TEPMUTIAPHA OMHOJIAPHUHT 3apapJamid TPyHT
CYB CAaTXWHHHT Y3rapwilyd OuiaaH OOFIHMKIMK XYCYCHUSATIAPWHH YPTaHWII HIIapH
Kyma mackun myseiin muconuaa amaira omupwiad. CTaTUCTUK MabIyMOTJIap Ba
TaJKUKOT HMIIUTAp HATIKaIapura kypa, XKyma Macku] skoiIamran Xyayaaa TpyHT
cyB carxu 2010-2013 iwwmapna 370,0/402,6 cm wm, 2016-2019 imutapaa
529,5/659,7 c¢cM HM TamKkuia KWiraH. Ymly TPYHT CyB CATXMHHHI CTaTHCTHK
TePMUTIIADHA MACKH] OMHOCHIA PUBOXKIAHUIIN Ba KYMAWWIIM Xamja 3apaplarl
XycycusiTiaapu OuiaH OOFJIMK MabIyMOTJap acocujaa Oilu0 OOpWIraH TaaKUKOT
HaTwKagapuMu3 Owiad conumrupuiranga, 2010-2013 winapaa rpyHT CyB caTXu
(370,0/402,6 cM) Ba TepMmHTIApHHHT OWHOAA 3apapiam napaxkaitapu (328/284 ta
TEPMUT) FOKOPH SKAHJIUTY KAl STUIIIH.

2010-2013 #imnnapaa XKyma Mac)KUTHUHT JKOMIAIITaH XyAyAard TPYHT CYBU
carxu kyrapuwiumu (370,0/402,6 cm) xwcoOwra, OMHOHHHI IOMIEBOP OCTHIArH
TEPMUTIIAp YSICHAAa HAMJIMK IOKOpPH Japa)kalia OpTHUINNra, HaTkKajga TEpMHUTIAp
MOMYJISIUSICHHUHT BEPTHUKAN (THK) MHTpaluscHHU to3ara kentupuim (328/284 Ta
TEPMUT) XUCOOMTa TepMHUTIap Kynaiumura onud kenraH. by ¥3 HaBOartuma
TEPMHUTIIAp JEBOP Opacu €KW TYNMPOKHUHT 032 KUCMHJA SHTH ys KypHIIHNTa Ba
TEPMHUT >KaMOacu XamJla SHTH aBJIOJ YYYH 3axupa O3UK MOJJAJIAPHUHT KYTII1a0
TYIUTAHWINIUTa, OXUP OKWOAT OWHomard &rod MaTepHALIAPHUHT  KUIIAN
3apapiianuiura cabad oynras.

Xynmoca Kb alTrania ep OCTH CYBJIAQpPUHUHT CATXUHH Y3TapHIIN TEPMHUTIAP
daomurura TabCUp KWIaAW alHUKCA yIAPHUHT CATXUHU KYTapWINIIN OMHOJApHH
3apapiIaHUIIM Ky4auTUpaIu.

Foydalanilgan adabiyotlar:
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FITOPATOGEN ZAMBURUG‘LAR BILAN SUN’TY
ZARARLANTIRILGAN MAHALLIY SOYA NAVLARINING FIZIOLOGIK
VA BIOKIMYOVIY BELGILARI TAHLILI
H. X. Matniyazova
Chirchig Davlat pedagogika universiteti professori,

O z RFA Genetika va o ‘simliklar Eksperimental biologiyasi instituti yetakchi ilmiy
xodimi, matniyazova@mail.ru

Dunyo miqgyosida aholining ozig-ovgatga bo‘lgan talabini gondirish, xususan
eng muhim qishlog xo‘jalik ekinlaridan bo‘lgan, soyani yetishtirishda turli
fitopatogen mikroorganizmlar katta salbiy tasir ko‘rsatmoqda. Moyli ekinlar orasida
soya yetarlicha o‘rinni egallab, uning donlari tarkibida 18-24% yog*, 36-40% ogsil,
26-34% uglevodlar va 5-8% minerallar mavjud [1].

Bugungi kunda dunyoning barcha soya yetishtiruvchi davlatlaridagi asosiy
muammolardan biri soyaning fitopatogen mikromitsetlar bilan zararlanishi bo‘lib,
gishlog xo‘jaligiga sezilarli darajada zarar yetkazmoqgda. Butun dunyo bo‘yicha
gishlog ho‘jaligi mahsulotlarining, xususan g‘o‘za, bug‘doy va soya kabi daromadli
ekinlarning turli kasallik va tashqi stress omillari tomonidan 26-30% hosili
yo‘qotiladi [4]. Xozirgacha soya o‘simligida zambrug®, bakteriya va viruslar keltirib
chigaradigan 30 dan ortiq kasalliklar aniglangan [6].

Dukkakli o‘simliklarda eng katta igtisodiy zarar keltiradigan kasalliklaridan
biri bu - fuzarioz (Fusarium spp.), go‘zg‘atuvchilari asosan F. solani, F.
oxysporum, F. gibbosium, F.culmorum hisoblanadi [7]. Fuzarioz kasalligi soya
yetishtiriladigan barcha hududlarda uchraydi. Fuzarioz kasalligi soya o‘simligining
butun vegetatsiya davri davomida zararlashi mumkin.

Ushbu tadgiqotning asosiy magsadi, soyaning mahalliy navlarida fuzarioz
kasalligini keltirib chigaradigan fitopatogen mikromitsetlar ta’sirida o‘simlikning
barg gismida xloroplast pigmentlarining miqdori hamda peroksidaza va fenilalanin
ammiak-liaza fermentlarining faolliklarini aniglash.

Tajriba O‘zZR FA Genetika va o‘simliklar eksperimental biologiyasi
Institutining mahsus tajriba maydonchasida olib borildi. Tadgiqot obyekti sifatida
soya (Glycine.max L.) ning Sochilmas, Genetik-1, Orzu, To‘maris va Baraka
navlariga F. solani fitopatogen mikromitsetlarning ta’siri o‘rganildi. Ushbu
fitopatogen shtammlari O‘zR FA Genetika va o‘simliklar eksperimental biologiyasi
instituti  “Fitopatogen va boshga mikroorganizmlar noyob ilmiy obyekti”
kolleksiyasidan olingan.

Toshkent, Sirdaryo, Samargand va Navoiy viloyatlaridan, soya ekilgan
maydonlardan namunalar yig‘ib kelindi.
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Kuzatishlar natijasida ushbu zararlangan o‘simliklarning turli xil organlaridan
namunalar olinib, ular laboratoriyada mikologik ekspertizadan o‘tkazildi.

Tadgiqotimizda soya (Glycine.max L.) ning barg namunalaridan g‘unchalash
va gullash davrlarida xloroplast pigmentlarining miqdori [3], hamda g‘unchalash
davrlarida peroksidaza [2] va fenilalanin ammiak-liaza [5] fermentlari faolliklari
aniqlandi.

Soyaning g‘unchalash davrida xlorofill “a” miqdori o‘rganilganda, nazorat
o‘simliklariga nisbatan F. solani bilan sun’iy zararlantirilgan o‘simliklarida xlorofill
“a” ning miqdori turli darajada kamayishi aniglandi. F. solani bilan zararlangan
soya navlari orasida Baraka, To‘maris va Genetik-1 navlarida xlorofill “a” miqgdori
yugori bo‘lgan bo‘lsa (mos ravishda 3,19+0,11 mg/g, 3,28+0,41 mg/g va 3,01+0,24
mg/g), Nafis va Sochilmas navlarida esa past ko‘rsatkichiga ega bo‘ldi (mos
ravishda 1,66+0,34 mg/g va 1,61+0,27 mg/g).

Soya navlarining g‘unchalash davrida barglardagi  xlorofill “b” miqgdori
o‘rganilganda nazoratga nisbatan F. solani bilan sun’iy zararlantirilgan
o‘simliklarida xlorofill “b” ning miqdori turli darajada kamayishi aniglandi. F.
solani bilan zararlangan soya navlari orasida To‘maris va Genetik-1 navlarida
xlorofill “b” miqdori yugori bo‘lgan bo‘lsa (mos ravishda 1,18+0,25 mg/g va
1,3240,32 mg/g), Sochilmas navida esa past ko‘rsatkichiga ega bo‘ldi
(0,69+0,23mg/g).

Peroksidaza fermentining faolligi nazoratga nisbatan F.solani fitopatogen
mikromitseti tasirida soyaning mahalliy Genetik-1 va Sochilmas navlarida mos
ravishda 32,9 % va 5,9 % ga kamaygani, Baraka, To‘maris va Nafis navlarida mos
ravishda 20,76 %, 43,6 % va 35,4 %ga oshgani aniglandi. Bu biotik stress sharoitida
mahalliy soya navlaridan To‘maris va Nafis navlarida boshga navlarga nisbatan
peroksidaza fermentining faolligi yuqoriroq bo‘ldi.

Olingan natijalarga asoslanib, fenilalanin ammiak-liaza fermentining faolligi
nazoratga nisbatan F.solani fitopatogen mikromitseti tasirida soyaning barcha
mahalliy navlarida turli darajada oshganligi aniglandi. Genetik-1, Sochilmas,
Baraka, Nafis va To‘maris navlarida mos ravishda 12,8 %, 16,1 %, 23,4 %, 36,9 %
va 53,1 %ga oshgani aniglandi.

Absiz kislotasi migdorini aniglaganimizda nazoratga nisbatan F.solani
fitopatogen mikromitseti tasirida barcha navlarda fitogarmon miqgdori turli darajada
oshgani aniglandi. A.alternata fitopatogen mikromitsetining tasirida mabhalliy soya
barglaridagi absiz kislotasi migdori nazoratga nisbatan Genetik-1, To‘maris, Baraka
va Nafis navlarida oshganligi kuzatilgan bo‘lsa, A.alternata zamburug‘i ta’sirida
Sochilmas navi namunalarida nazoratga nisbatan absis kislotasi migdori kamayishi
aniqlandi.
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F.Solani va A.alternata fitopatogen mikromitsetlari tasirida salitsil kislotasi
miqdori barcha mahalliy navlarda nazoratga nisbatan turli darajada oshganligi
aniglandi. Soyaning To‘maris va Nafis navlarida F.solani fitopatogen mikromitseti
tasirida salitsil kislotasi migdori yugori ekanligi aniglandi.

A.alternata fitopatogen mikromitsetining tasirida To‘maris, Baraka va Nafis
navlarida salitsil kislotasi yugori bo‘ldi.

Soyaning mabhalliy navlariga Fusarium solani tasirida xloroplast pigmentlar
miqgdori kamayishi hamda peroksidaza, polifenoloksidaza va fenilalanin ammiak-
liaza fermentlari faolligi oshishi aniglandi. Hulosa gqilib aytganda, ushbu
tajribamizda mahalliy soya navlariga F.solani zamburug‘i ta’sirida o‘simlikdagi
fiziologik (xlorofill “a”, xlorofill “b” va karotinoidlar) va biokimyoviy (PO, va
PAL) hususiyatlarini o‘zaro bog‘ligligi aniglandi. Bunda F. solani fitopatogen
mikromitseti bilan kasallangan soya o‘simligidagi xloroplast pigmentlari miqdori
minimal kamaygan namunalarda PO va PAL faolligi maksimal ortganligi aniglandi.

Fizio-biokimyoviy himoya reaksiyasida, chidamli genotiplarda himoya
fermentlarining miqgdori keskin oshishi aniglandi, ularning Fusarium solani
zamburug‘i tasiriga va navlarning chidamliligidagi roli muhum ahamiyatlidir.
Soyaning mahalliy To‘maris va Nafis navlari Fusarium solani zamburug‘iga
bardoshli navlar sifatida tanlab olindi va kelajakda fuzarioz kasalligiga chidamli
navlarni yaratishda genetik seleksion tadgiqotlarda boshlang‘ich ashyo sifatida
foydalanish mumekin.
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X Anumowcana 14, Ypeenu, Vzoexucman, e-mail:tulipa_83@mail.ru

[Tpu COBPEMEHHOU WHTEHCUBHOMN TEXHOJIOTUH BO3/ICTBIBAaHUS
CENIbCKOXO3SIMCTBEHHBIX KYJIbTYpP IIMPOKO MPUMEHSIOTCS Mpenaparsl aJalTUBHOTO
neiicTBus. K TakuM BerecTBaM OTHOCATCS (PH3UOJIOTMYECKU aKTUBHBIC COSAMHEHUS
T'YMUHOBOW TIpHpObI [1].

I'ymar Hatrpus. ['ymMuHOBBIE BemiectBa — 3TO  CJIOXKHass  CMECh
BBICOKOMOJIEKYIISIPHBIX U TOMU(DYHKITMOHATLHBIX COCTMHCHUH ATUITUKINICCKOMH,
TUAPOAPOMATUYECKOM,  APOMATUYECKOM U TETEPOLMKIMYECKON  MPUPOIBI,
3aMEIICHHBIX Pa3HOW JJIMHHBI ATKWIBLHBIMH IEMSIMHA KaK HOPMAJIbHOTO, TaK M W30
CTPOEHUS, BKIIFOUAIOIINX HEMPEIETbHbBIE CBSI3H C PA3IMYHBIMU (YHKIIMOHATHHBIMH
rpynnamMu: KapOOKCWIBHBIMU, (PEHOJNOBBIMH, CIUPTOBBIMU  THJIPOKCHUIIAMH,
XUHOUTHBIMHU TPYIITUPOBKAMH, METOKCHJIAMH, aMUHO- ¥ aMUJO-TpyImaMu. ['ymar
HaTpusl BbIpabarbiBaeTcs u3 Topdpa um Oyporo yrias B Qopme mpemnapara,
conepkamero 30% pacTBOPUMBIX TYMHHOBBIX BEIIECTB (OCTaIbHOE OANIIACT) WITH
100% pactBOprMOro JAeHCTBYIOIIErO BemecTBa. Peakmust npenapara meinouHas [3].

['yMHUHOBBIE KHCIIOTBI SIBJISIFOTCS CIIOKHBIMH OOPa30BaHUSMHU. DJIEMCHTApHBIN
COCTaB TYMUHOBBIX KHCIIOT, cienyrommii: C — 52-56%; H — 2,8-5,8%; O — 31-
51%; K - 1,7-5,0% [4]. OHu He TOKCHYHBI, HE KAHI[EPOI'€HHbI, HE MYTarc¢HHBI, HE
001a/Taf0T AMOPHOIOTHIECKON aKTUBHOCTHIO. OCTaTOYHBIC KOJMYECTBA TYMATOB B
pacTeHUsIX HE OOHApYXKUBAIOT, TaK KaK OHU OBICTPO BKIIOYAIOTCS B TIPOIECC
metabonu3ma [2].

OCHOBHBIE CBOWCTBAa T'YMHHOBBIX KHCJIOT CBSI3aHBI CO "CKENETHOW'" CTPYKTY-
pOii MaKpOMOJIEKYJI, BBIPAXXEHHOW B (hOopMe MOJMCONPSHKEHHBIX CBA3ed. MIMeHHO
OTUM OOBSCHSICTCS BBICOKAs TEPMOJAMHAMHYECKAS YCTOMYMBOCTH TYMHUHOBBIX KH-
CJIOT, JIETKas MOJIIPU3YyEeMOCTh MOJIEKYJT MOXKET OBITh UCIIOJIb30BaHA JJIS YCHIICHUS
AJIEKTPOHHO-TPAHCIIOPTHON IIETH, KaK NP AbIXaHWH, TaK ¥ TpH (HOTOCHHTE3E.
BcenencTBue 3TOro KIETKH TMONMYYaloT JOMOJMHUTENBHYIO SHEPTHI0, KOTOpas B
MPOLIECCE CAMOPETYIISIMU UCTIONB3YETCSl UMU ISl YCUJICHUSI CUHTE3a HYKJIEHMHOBBIX
KHCIIOT, YTO B CBOIO OYEpeIb BHI3BIBACT YCKOPEHHE OOpa3oBaHUS OCIIKOB-
(dhepMEeHTOB B OEITKOB-KOHCTUTYEHTOB.
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B HOpMaIIbHBIX YCIIOBUSIX 3TO MPUBOAUT K CTUMYJISALIMA POCTA U Pa3BUTHS, a B
AKCTPEMAJIBHBIX - K YCKOPEHHBIM pemapanusiM OEIOKCUHTE3UPYIOIIUX CUCTEM U
CHSTHIO OJIOKOB, KOTOPBIEC BBI3BIBAIOTCS MX HEAOCTATOYHOCTHIO [5].

[Ipyn wCnoNb30BaHWUM TYMHHOBBIX IMPEMAPATOB B KAaye€CTBE CTUMYJSTOPOB
pOCTa M Pa3BUTUS PACTECHUN B CEIbCKOXO3SIMCTBEHHOM MPAKTUKE (PHU3UOJIOTMIECKON
AKTUBHOCTBIO O0JIaJal0T HE T'YMUHOBBIE KHUCJIOTBI, a UX coiid. B oriuuue ot
T'YMHHOBBIX KHCIIOT, UX COJIM 00jiee aKTUBHO BKJIIOYAIOTCS B IIPOIECCHI POCTa U
pa3BUTHUSA PACTEHUH, a TAK)KE )KMBOTHBIX [6].

I'ymat HaTpust OBICTPO BKJIIOYAETCS B MpoIlecc MeTrabonm3mMa Ha KIETOYHOM
YpOBHE, aKTUBU3HMPYET, a NPH HEOJAronpUsATHBIX YCIOBHIX — HOPMAJIM3YET
OuoJorMuyecKkue M crenupuyeckrue OCOOEHHOCTH pEaKUUil NPUCOCTUHEHUS U
3amenienus. Hocuremsimu crieruduueckux CBOMCTB T'YMHUHOBBIX KHUCIIOT SIBISIOTCS
KOHJICHCUPOBAaHHBIE apOMaTHYECKHUE sAApa, COECAUHEHHBIE JPYyr C APYroM Yepe3
LT, UMEIOIIHNE JOCTATOYHOE COIPSKEHUE YIIIEPOA-YIIIEPOAHBIX U APYTHUX CBA3EH,
o0ecreunBaIIMX CBOOOJIHOE IepepacnpeielieHde 3JICKTPOHHOM IIJIOTHOCTH B
npejenax BCe MaKpOMOJIEKYJIbI.

AKTHBHOCTH BBIJICJICHHBIX TYMYCOBBIX BEILIECTB HEMOCPEJACTBEHHO CBs3aHa C
XUMHUYECKON CTpyKTypoi ux Mosekys. MonoaucnepcHbie (GOpMbl 3TUX BELIECTB,
MPOHUKAsT B KIETKY PACTEHWW WU >KUBOTHBIX, METAOOIM3UPYIOTCS, YCHIIMBAs
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE TMPOIECChI, Ojarojgaps HAJIMYUI B HUX
XUHOUJHBIX M TONU(EHOIBHBIX TIpymnin. BbICOKas CcTeneHb TMOJABXKHOCTH U
MUTpAIlid 3THUX BEIIECTB IO PA3JIUYHBIM TKaHSIM M OpraHaM CII0OCOOCTBYET
aKTUBHU3AIUU COSAUHEHUM (PUTOrOPMOHAIILHON MPUPOIBI.

Mexanusm JaelcTBUs Mpenapara aHAJIOTMYEH JEWCTBUIO T'ymara HAaTpus U
3aKJII0YAETCS] B CTUMYJIHUPOBAHUHM OMOXUMHYECKUX IPOIECCOB B OpraHU3Me pacTe-
HUU B TIEPHUO]] MPOPACTAHUS CEMSH M KOPHEOOPa30BaHUs, B aKTHUBAIIMU (POTOCUHTE-
3a U yrieBOJHOI0 OOMEHa P MHTEHCHMBHOM HapacTaHWM 3eleHor Macchl. [Ipermna-
paTr He ABISIETCSI UCTOYHHUKOM MHUHEPAJIBHOI'O IMUTAHUS U HE 3aMEHSIET €ro, HO I10-
BBIIIACT KOA(DPHUIIMEHT HCTIOJb30BAaHMUS DJIEMEHTOB IUTAHUS M3 ITOYBHI M BHECCH-
HBIX ynoOpeHuii [7].
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Nisbatan sog‘lom urug‘lik uchun immun ta'sirga ega biologik preparatlardan,
adaptogenlardan foydalanish muhimdir. Biologik mahsulotlar odamlar va atrof-
muhit uchun nisbatan zararsiz bo‘lib, ularning narxi hozirgi igtisodiy sharoitda juda
muhim bo‘lgan urug‘lik dezinfektsiyalash vositalaridan sezilarli darajada pastdir
[4]. Urug‘larni biologik preparatlar bilan davolash o‘simlik biomassasining yanada
jadal to‘planishiga va fotoassimilyatsiya apparatining shakllanishiga yordam beradi,
shuningdek, ular o‘simliklarning fitopatogenlarga chidamliligini oshiradi. Gumatlar
tabiiy va ekologik toza o‘g‘itlardir. Ko‘p migdorda gumin kislotalarga go‘shimcha
ravishda (80% gacha), ular tarkibida peptidlar, tabiiy o‘sish stimulyatorlari,
antibiotiklar, fermentlar, mikroelementlar [6] va radioaktiv ifloslanishda ekologik
toza mahsulotlarni olish imkonini beradi [3], biomassa va mevalardan
ekotoksikantlar va nitratlarni olib tashlashga yordam beradi [1, 2], o‘simliklarning
patogenlarga chidamliligini oshiradi, ularning o‘sishi va etukligini tezlashtiradi [5].
Tadqgiqotlar Xorazm viloyati Yangibozor tumaning “Dildora Bojimon” f/x dala
maydonlarida ilmiy tadgiqot tajribalarini amalga oshirildik.

Tadgigot magsadi o‘simliklarning o‘sish  regulyatorlari va biologik
preparatlarning galla hosildorligiga ta'sirini o‘rganishdan iborat. Ob-havo sharoiti
2022 va 2023 vyil gidrotermal resurslarning nihoyatda notekis tagsimlanishi bilan
tavsiflangan. May oyining birinchi yarmi haddan tashgari namlik bilan ajralib
turardi. May oyining uchinchi o‘n kunligi va iyun uchun namlikning etarli emasligi
va yuqori haroratlar bilan ajralib turadi. Avgust, aynigsa, birinchi va uchinchi o‘n
yilliklarda namlikning oshishi bilan ajralib turdi, bu hosilni yig‘ish jarayonini
murakkablashtirdi va g‘alla sifatiga ta'sir gildi. Kuzgi bug‘doy «Krasnodar» navini
yetishtirish texnologiyasi o‘sish jarayonlarining yuqori boshlang‘ich ritmi bilan
optimal zichlikdagi ko‘chatlarni olishdan iborat. Bu o‘simliklarning zararli
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organizmlarning butun majmuasiga chidamliligi va ragobatbardoshligini
ta'minlaydi. Biologik preparatlar urug‘larning unib chigishiga ta'sir gilishi mumkin
va ularning ta'sir qilish xususiyati preparat turiga, shuningdek, kuzgi bug‘doy
«Krasnodar» navi ning unib chigishi davridagi ob-havo sharoitlariga garab
belgilanadi.

Maksimal xavfsizlik kaliy gumat ikki marta qo‘llanilgan variantda qayd
etilgan. O‘simliklar soni variantlarga ko‘ra 209 dan 272 dona / m? gacha o‘zgargan.
Kuzgi bug‘doy «Krasnodar» navi o‘rim-yig‘im strukturasining yetakchi elementi
mahsuldor poya poyasining zichligi hisoblanadi.

Tadgiqot natijalari shuni ko‘rsatdiki, kuzgi bug‘doy «Krasnodar» navining
hosildorlik darajasining o‘zgarishi mahsuldor poyaning zichligiga bevosita
bog‘liqdir. 266 dan 301 dona / m? gacha bo‘lgan variantlarga ko‘ra o‘zgardi.
Hosildorlik darajasiga ta'sir giluvchi muhim ko‘rsatkich - boshogning don tarkibi.
Bir boshogdagi donning maksimal soni biosilni ikki marta go‘llash variantida gayd
etilgan - 24,0 dona.

1000 ta donning vazni eng bargaror ko‘rsatkichdir, chunki u ekin tuzilishining
boshga asosiy elementlariga garaganda ko‘prog genetik nazorat ostida. Barcha
o‘rganilgan variantlarda, aynigsa, kaliy gumatdan foydalanganda, juda katta don
hosil bo‘ldi, bu erda 1000 donning massasi 39,7-39,4 g. O‘rganilgan yillardagi
o‘rtacha hosildorlik yuqori bo‘lib, variantlarga ko‘ra 23,3 dan 25,0 s/ga gacha
o‘zgarib turdi.

Shunday qilib, parametrlarni tahlil gilish ekin tuzilishining yangi elementlari
kuzgi bug‘doy «Krasnodar» navini yetishtirishda biologik mahsulotlar va o‘sish
regulyatorlaridan foydalanish poyaning optimal zichligini ta’minlashini, boshogning
don hajmini va 1000 dona vaznini oshirishni ta’minlaydi. Shuni ta'kidlash kerakki,
kaliy gumat foydalanish hosildorlik darajasini nazoratga nisbatan 3,1 dan 3,9 ts/ga
gacha oshirishga yordam berdi. VVa eng muhimi, ushbu dorilarning arzonligi ularni
ishlab chigarish uchun jozibador giladi.
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Kuzgi bug’doyning eng qulay o’sishi uchun yetarli darajada harorat, yorug’lik,
namlik, mineral oziglanish va boshqgalar talab etiladi.

Ekinlarni himoya qilishning yaxlit tizimida bahorgi bug‘doyning o‘sishi,
rivojlanishi, hosildorligi va sifatiga ijobiy ta’sirini aniglash magsadida gumatli
moddalar asosida tayyorlangan preparatlarni giyosiy baholash bo‘yicha ilmiy-
tadgigot ishlari olib borildi. Tadgiqotni o‘tkazish uchun turli ishlab
chigaruvchilardan gumat preparatlari olindi: kaliy gumat va natriy gumat, ular
gerbitsidlar bilan birgalikda ishlov berish bosqichida ishlatilgan. O‘sish mavsumi
sharoitida o‘simliklarning yashil massasining shakllanishiga ta'sirini baholash uchun
tadgiqotlar o‘tkazildi, bunda vegetativ massaning (poyalari, barglari) fiziologik
ko‘rsatkichlarida o‘zgarishlar kuzatildi.

Bug‘doyning  vegetatsiya  davri haroratning  yetishmasligi va
yog‘ingarchilikning ko‘pligi natijasida uzayishi mumkin, bu o‘simliklarning
rivojlanishini belgilaydi.

Biz, Xorazm viloyati Yangibozor tumaning “Dildora Bojimon” f/x dala
maydonlarida ilmiy tadqiqot tajribalarini amalga oshirildik. Yangibozor tumanining
o‘tlogi-allyuvial tuproq sharoitida olib borgan tadgigotlarimiz davomida kuzgi
bug’doyning Grom naviga natriy gumatning ta’sirini aniglashga alohida e’tibor
garatdik.

Matematik tahlil qilish V.P.Peregudov qo’llanmasi bo’yicha aniglandi.
Tajribaning gaytariglar va variantlar bo’yicha hosildorlik ko’rsatkichlari
B.A.Dospexov (1985) bo’yicha bajarildi [2].

Kuzgi bug’doyning don hosilini deyarli yarmisi o’g’itlar vositasida
shakllanishi fan yutuglari va ilg’orlarning tajribalarida isbotlangan. Lekin,
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o’g’itlarni qo’llash muddati, nisbati, me’yoriga bog’liq ravishda hosildorlik va
hosildorlik vositasida shakllanadigan iqgtisodiy samaradorlik o’zgarib boradi [1].

Kuzgi bug’doyni magbul o’g’it me’yorlarini aniglash bo’yicha esa X.B.Buxarev
(1968), N.X.Xolilov (1982), N.O’razmatov (1977, 2008), G’.Qurbonov M.Umarova
(1999), M.Maxmatmurodov (1999), B. M. Xalikov (1998, 2001), B.Azizov (2002),
R.1.Siddikov (2008) va boshgalar turli sharoitlarda dala tajribalar o’tkazib, o’z
fikrlarini bildirganlar [1]. Lekin, natriy gumatni bug’doy hosildorligiga ta’sirini
aniglash borasida Xorazmda allyuvial o’tlogi tuproglari sharoitida izlanishlar
o’tkazilmagan.

Tajriba Xorazm viloyati sharoitida kuzgi bug’doyning 1 oktyabrda ekilgan Grom
navini natriy gumat bilan noyabr oyining boshida (1.11) va o’rtasida (15.11)
oziglantirilib, maxsus dala tajribalari o’tkazilganda, don hosildorligi nazorat variantiga
nisbatan (60-65 s/ga) yuqori bo’lib, kechiktirilib oziglantirilganida esa, ya’ni noyabr
urtasida oziklantirilganda hosildorlikning birmuncha pasayishi (50-55 s/ga) kuzatildi.

Kuzgi bug’doyning Grom navini natriy gumatning bilan oziglantirish me’yori
oshirilganidagi mineral o’g’it qo’llanilmagan nazorat variantidagiga nisbatan noyabr
oyining boshida (1.11) go’llanilganida 25 s/ga va noyabr oyining o’rtasida (15.11)
qo’llanilganida 20 s/ga ni tashkil etishi kuzatildi.

Demak, Xorazm viloyatining o‘tlogi-allyuvial tuproglari mintagasi sharoitida
kuzgi bug’doyning Grom navini o’rtacha muddatda (1.11) qo’llanilganida 60-65 s/ga
yugori  bo’lib, kechiktirilib  oziglantirilganida esa, ya’ni noyabr urtasida
oziglantirilganda hosildorlikning birmuncha pasayishi 50-55 s/ga kuzatilib, natriy
gumat bilan oziglantirish kechiktirilmaslik zarurligini ko’rsatadi.

Rivojlanish davridan boshlab, to o’simliklarning to’liq pishishigacha fosforli
o’g’itlar 100-140 kg/ga me’yorida, N1soK7s, kg/ga fonida qo’llanilgan maydonlardagi
kuzgi bug’doyning Grom navini bo’yi eng yuqori, o’g’itsiz — nazorat fonida o’stirilgan
bug’doyning balandligi birmuncha pastligi bilan farq gilganligi kuzatildi.

Kuzgi bug’doyning Grom navi ontogenezida tuplanish — naychalash davri eng
cho’zilgan va uzoq davom etadigan muddatga teng bo’lganligi bilan farglanadi.

Gumat stimulyatorlaridan foydalanish natijasida kuzgi bug‘doyning baland
bo‘lishiga va poyalarning kuchli shakllanishiga yordam beradi.

Natriy gumat qollanilgan variantda nazorat variantiga nisbatan biroz oshib ketdi,
barg uzunligi nazoratdan 5,13 sm ga yuqori ekani kuzatildi va boshga varaintlarga
nisbatan natriy gumat preparatlaridan foydalanishda eng yuroqi ko‘rsatkichlarga
erishildi.
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Shahar suv omborlari an'anaviy ravishda chuchuk suv manbalari sifatida,
shuningdek, texnik, rekreatsion va boshga magsadlarda foydalanilgan. Aholi
punktlarining faoliyati va ularning chegaralarining bosgichma-bosgich kengayishi
suv ob'ektlarining shahar, asosan, maishiy ogava suvlar, aerotexnogen vositalar
bilan ifloslanishiga va natijada suv ekotizimlarining tabiiy faoliyatining buzilishiga
va ularning antropogen jihatdan o‘zgartirilganlarga aylanishiga olib keladi. [3]. Suv
ob'ektlarining reaktsiyasi ularning dastlabki holatiga, har xil turdagi ta'sirlarning
intensivligi va davomiyligiga bog‘lig.

Fitoplankton organizmlar asosan bahor va yoz oylarida ko’p miqdorda
biomassa hosil qilib, ko’l suvining rangini o’zgartirib yuboradi. Aprel oyidan
oktyabr oyigacha fitoplanktonlar rivojlanib ko’payadi. Aprel oyida havo harorati
30°C bo’lganda, fitoplanktonlar rivojlanib ko’paya boshlaydi. Suvning harorati 20-
24°C bo’lgan iyundan avgust oyigacha fitoplanktonlarning rivojlanishi darajasi
oshadi. Kuz oylarining oxirlariga kelib, havo harorati pasayishi bilan suv harorati
ham pasayib boradi. Shu sababli fitoplanktonlar rivojlanishdan to’xtashi kuzatilgan
[5].

Xorazm hududida baligchilar va dam oluvchilarga yaxshi ma'lum bo‘lgan,
ammo amalda o‘rganilmagan bir nechta ko‘llar mavjud. Ushbu suv omborlarini
o‘rganish shahar suv omborlarida rekreatsion yukni kuzatish va rejalashtirish
dasturida muvaffagiyatli qo‘llanilishi mumkin bo‘lgan yangi original ma'lumotlarni
olish imkonini berdi. Ushbu ko‘llardan biri Oydin ko‘l bo‘lib, ushbu ishda
fitoplankton jamoalarini o‘rganish natijalari keltirilgan.

Materiallar 2023 yil may oyidan 2024 yil iyungacha to‘plangan va fitoplankton
namunalari o‘rganilgan. Namunalarni gayta ishlash va tur tarkibini aniglash standart
gidrobiologik usullardan foydalangan holda amalga oshirildi [4]. Namunalar yer
usti gorizontidan olindi, 40% formaldegid bilan mahkamlandi va filtrlash orgali 0,9
mkm bo‘lgan g‘ovak o‘lchamli membranali filtrlarga konsentratsiya qilindi.
Ekologik-geografik tavsiflarni bajarishda biz suv o‘tlarining ekologiyasi va
biogeografiyasida gabul gilingan ishlab chigilgan tizimlarga amal qgildik [1].

Xorazm Ma’mun akademiyasi laboratoriyasi ko‘l suvi namunalarini kimyoviy
tahlil qildi. Unga ko‘ra, bu suv ombori neytral-ishqoriy pHga ega, boshga suv
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omborlari bilan solishtirganda minerallashuvning ortishi, gidrokarbonat tipidagi suv.
Ozig moddalar tarkibi a-mezotrofik rezervuarga mos keladi [2].

Suv omborining gidrokimyoviy rejimining o‘ziga xos xususiyatlari suv o‘tlari
florasining tarkibi va ustunligini anigladi. Hammasi bo‘lib  hozirgacha
Bacillariophytaga mansub 2 ta tur aniglangan.

Bacillariophyta - ko‘k yashillardan (2 tur) — Anabaena bergii, Merismopedia
glauca. Yadro yashil va diatomlardan iborat bo‘lib, evglenoidlar, oltin va ko‘k-
yashillarning hissasi teng edi. Fitoplanktonning tuzilishi asosan yashil, ko‘k-yashil va
oltin suv o‘tlari xilma-xilligining ko‘payishi bilan farq qiladi, bu suv ob'ektlarining
xususiyati sifatida garalishi mumkin. Fitoplanktonning mavsumiy dinamikasi ko‘pligi
va biomassasi bo‘yicha yozda suv o‘tlari o‘simliklari maksimal bo‘lganda va turlarning
eng katta xilma-xilligi iyul-avgust oylarida, suvning maksimal isishi davrida
kuzatilgan. Kuzda mo‘l-ko‘llikda ham, biomassada ham muhim hissa diatom
planktoniga tegishli - Diatoma elongatum. Qishki muz ostidagi davrda suv o‘tlarining
pastki muz gatlamidagi ko‘pligi suvga garaganda 1,5 baravar yugori, biomassa
giymatlari taxminan bir xil edi. Qishki muz ostidagi davrda oltinlarning vakillari -
daryoning bir nechta turlari - ko‘pincha suvning yuqori gatlamida topilgan.
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Qishlog  xo‘jaligida ozuga ~moddalarni  boshgarish  o‘simliklarning
muvaffaqgiyatli yetishtirishning eng muhim omillaridan biri hisoblanadi. Bioo‘g‘itlar
hosilning sifati va migdoriga ta’sir gilishi mumkin [1]. Soya urug‘i tarkibidagi ogsil
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va yog‘ miqdoriga ko‘ra dukkakli ekinlar orasida yetakchi o‘rinda turadi. Undan
boshga manbaallarga garaganda arzonroq va oson ogsil olish imkoni mavjud.
Tadqiqgotlarida Rhizobium shtammlarini go‘llash dukkakli o‘simliklar barglaridagi
xlorofill tarkibiga va urug‘dagi ogsil migdoriga ijobiy ta’sir gilishi aniglagan [2,3].

Material va Uslublar: Tadgigot obyekti sifatida soya (Glycine Max L.)
o‘simligining Arleta navidan hamda Rizotorfin va Nitragin mikrobiologik
o‘g‘itlaridan foydalanildi. Urug‘larni ekishdan oldin “Rizotorfin preparatining
1:1,5 nisbatdagi eritmasida 2 soat davomida, Nitragin preparatining
1:10 nisbatdagi eritmasida urug‘lar 30-40 minut davomida inokulyatsiya qilinib,
takroriy ekin sifatida ekildi. Dondagi umumiy azot miqdori Keldal usulida
aniqlandi.

Olingan natijalar va ularning tahlili.

Azot ogsil sintezidagi eng muhim element bo‘lib, uning optimal sharoitlarda
ortishi oqgsil miqgdorini oshiradi [1]. Tajribalarda mikrobiologik preparatlar bilan
ishlov berib ekilgan soya navlari urug‘idagi azot migdori belgilari o‘rganilganda,
barcha preparatlar don tarkibidagi azot miqdoriga ijobiy ta’sir ko‘rsatganligi
aniglandi (1-rasm). Buni soya o‘simligida mikrobiologik preparatlar ta’sirida azot
fiksatsiyalash jarayonining jadallashuvi natijasidagi o‘simliklarga azot ogimining
ko‘payishi bilan izohlash mumkin.
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Soya donidagi azot miqgdori nazorat variantda 4,864 %, Rizotorfin bioo‘g‘iti
bilan ishlov berilganda 5,486 %, Nitragin preparati ishtirokida esa, ushbu
ko‘rsatkich 6,181 % tashkil etganligi aniglandi. Dondagi ogsil miqdori belgisi
o‘rganilganda, nazorat variantida (30,43%), Rizotorfin preparati bilan ishlov
berilganda dondagi oqgsil migdori (34,58%), Nitragin preparati ta’sirida esa, ushbu
ko‘rsatkich (38,63%) gayd etganligi kuzatildi.

Xulosa. Mikrobiologik o‘g‘itlar soya urug‘idagi ogsil va azot migdoriga ijobiy
ta’sir ko‘rsatganligi aniglandi. Dondagi ogsil miqdori Rizotorfin mikrobiologik
preparati bilan ishlov berilganda, 30,43 - 34,58 % ga oshganligi, Nitragin preparati
ta’sirida esa, 30,43 — 38,63 % oshganligi gayd etildi. Buni azot fiksatsiyalash
jarayonining jadallashuvi natijasidagi o‘simliklarga azot ogimining ko‘payishi bilan
izohlash mumekin.
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XORAZM VILOYATI SHAROITIDA MOSKITLARI (DIPTERA:
PHLEBOTOMINAE) FAUNASI VA ULARNING EPIDEMIOLOGIK
AHAMIYATI.

Allayarova Madina Maxsud qizi,

Xorazm Ma 'mun akademiyasi tayanch doktoranti.
e- mail- tupmik@mail.ru

Moskitlar dunyoda keng targalgan ikki ganotlilarning vakili bo‘lib, aynigsa
issig iglimli mamlakatlarda ko‘plab uchraydi, ular aynigsa issiq iglimli
mamlakatlada ko‘plab uchraydi, ularning shimoliy targalish chegarasi Kanadaning
elliginchi shimoliy kengligigacha va Fransiya hamda Mongoliyaning elliginchi
shimoliy kengliklarigacha targalgan. Ular janubda fagat Yangi Zelandiya va Tinch
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okeanining orollarida uchramaydi. Moskitlar dengiz sathidan 3300 m (Afg‘oniston)
balandlikgacha va dengiz sathidan ancha pastliklarda (lordan daryosining
vohalarida va O°lik dengizd atrofida) uchraydi. MDH da moskitlar Rossiyaning
janubida, Kavkazda, Tojikistonda, Turkmanistonda, Qirg‘izistonda, Qozog‘istonda
va O‘zbekistoda keng targalgan[1]. Moskitlar — mayda (1,3-3,5 mm), och sariq va
go‘ng‘ir, yirik gora ko‘zli, uzun oyoqli va ikkita yuqgoriga ko‘tarilgan ganotli
hasharot. Butun tanasi va ganotlari uzun, galin tuklar bilan goplangan. Yugoriga
ko‘tarilgan ganot, tik tana, etarlicha uzun xartumcha, gora ko‘z, sarig rangi va
mayda ikki ganotlari bilan boshqga hasharotlardan ajralib turadi[2].

Boshi yumaloq, ikkita yirik qora rangli ko‘zi joylashgan. Old tomonigacha
uncha katta bo‘lmagan tasma cho‘zilgan. Muylovi 16 bo‘g‘inli, juft antennali:
birinchi bo‘g‘incha kalta, silindrga o‘xshash, ikkinchisi sharsimon, golganlari
ingichka, cho‘zig. Xartumi ancha uzun, sanchuvchi-so‘ruvchi tipda, bezgak
chivinlarining xartumi singari bo‘limlardan iborat. Pastki jag‘ining paypaslagichlari
5 bo‘g‘indan iborat: birinchi bo‘g‘in ancha kalta, beshinchisi esa juda uzun.
Ko‘kragi. Uchta bo‘g‘imdan iborat, ko‘kragining o‘rta qgismi bir muncha
rivojlangan, ganotlari o‘tkir uchli, gipigsiz, ingichka, tasmasimon yoki keng, oval
tuklar bilan qoplangan. Tinch holatda ganoti ko‘tarilgan, tanasiga nisbatan 45°
burchak ostidagi ko‘rinishda. Qanotlaridagi asosiy tomirlar uzinasiga cho‘ziq, fagat
ganotlari asosidagi ikkita tomirlar ko‘ndalang. Oyoglari. Ancha uzun va ingichka,
birog chivinlarnikiga nisbatan kalta va mustahkam. Tuklar, tangachalar va dog‘lar
bilan goplangan. Panjasi 5 bo‘g‘indan iborat va ikkita tirnogchalar bilan tugaydi.
Juft orga oyoglari oldingilariga nisbatan bir muncha uzunrog, bu moskitlarning
sakrab harakatlanishiga bog‘liq bo‘lishi mumkin [3]. Qorin gismi. 10 bo‘g‘indan
iborat, shuningdek oxirgi ikkitasining ko‘rinishi o‘zgarib, tashqi gismidagi jinsiy
a’zoga aylangan. Urg‘ochilarida ular mayda tuklar, gipiglar bilan goplangan bir juft
yugori va bir juft pastki plastinkadan iborat. Erkaklarida 9 va 10- bo‘g‘inlar tashqi
jinsiy dumga (terminaliy) ga aylangan, tuzilishi ancha murakkab va turlicha, bu
sistematikada muhim ahamiyatga ega.

Hazm qilish a’zolari. Og‘izdan boshlanib, halgum bilan birikkan.
Sergentomyia urug‘iga kiruvchi turlarni og‘iz bo‘shlig‘i qurollangan, Phlebotomus
urug‘i turlarida bu namoyon bo‘lmagan. Og‘izning qurollanishi bir yoki bir necha
gator mayda tikanli tishchalardan iborat bo‘lib, og‘iz bo‘shlig‘ining old gismida
joylashgan. Uning yugori devorida pigmentli dog‘lar joylashgan, ularning shakli va
o‘lchamlari turli turlarda turlicha.

Moskitlarni O‘zbekistonning barcha hududlarida uchratish mumkin. Ushbu
hashorotlar leyshmanioz kasalligi qo‘zg‘tuvchisilari (Xivchinlilar)ni tashuvchilari
bo‘lganligi bilan ahamiyatlidir. Lekin O‘zbekitonning hamma hududlari
leyshmanioz uchun o‘choq hisoblanmaydi. O°zbekistonning Markaziy va Janubiy
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hududlari boshga hududlariga nisbatan o°zining iglim sharoiti bilan, leyshmanioz
tashuvchilari hisoblangan moskitlar (Phledotomidae oilasi) uchun qulay hudud
bo‘lib, ushbu hududlarda leyshmanioz kasalligi o‘choglari ko‘plab topiladi.
Leyshmaniozlar — odam va hayvonlarda uchraydigan transmissiv protozoa kasallik
bolib, qo‘zg‘tuvchisi leyshmaniyalar (leishmania) hisoblanadi. Leyshmanialar
bilan zararlangan moskit (iskabtopar)lar sog‘lom odam va hayvonlarni chaqgish yo‘li
bilan kasallikni tashib o‘tkazadi [3]. JSST ning ma’lumotlariga ko‘ra, shu kunga
gadar, 14 million odam ushbu kasallikka chalingan va har yili ikki millionga yagin
kasallanish aniglanadi. Visseral leyshmanioz kasalligidan har yili 50 mingdan ortiq
odam vafot etadi. Leyshmanioz kasalligi dunyoning 98 davlatida keng targalgan
endemik, tropik kasalliklardan biri bo‘lib, dunyo bo‘yicha 350 million odamning
ushbu kasallik bilan kasallanish ehtimoli yugori bo‘lgan hududlarda yashaydi.

Qozog‘istonda M. S. Shakirzyanova tomonidan ushbu mamlakat moskitlari
hagida birinchi batafsil ma'lumot keltirilgan. Uning malumotlariga ko‘ra Janubiy
Qozog‘iston viloyatining Turkiston shahridagi turar joylarda 9 turi aniglangan.
Tojikistonda 16 turi aniglangan.Respublikamizda ham leyshmanioz kasalligi
Namangan, Samargand, Qashgadaryo, Surxandaryo, Jizzax va Navoiy viloyatlarida
targalgan[1l]. Bu kasalliklarni tashuvchi moskitlar xususiyatlarini o‘rganish,
tarqalish yo‘llari va hududlarini aniglash va profilaktik chora-tadbirlarni
takomillashtirish kechiktirib bo‘lmaydigan vazifalardan biridir. Olib borilayotgan
tadgiqotlarda  odamlar va umurtqali  hayvonlarda parazitlik  giluvchi
leyshmaniyalarni tashuvchi moskitlarning hozirgi kundagi tur tarkibi, ekologik
xususiyatlari va targalish areali o‘rganiladi hamda profilaktik chora-tadbirlar rejasi
ishlab chigiladi.
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COMMENT PROS AND CONS EFFECTS OF IMATINIB FOR THE
TREATMENT OF CHRONIC MYELOID LEUCOSIS BY USING
RETROSPECTIVE METHOD.

D.S. Matkarimova, D.Sh. Abdullaeva
Tashkent Medical Academy, dilafruz.ashavkatovna@gmail.com

At current time in hematology imatinib preparation is acknowleged and
widely used as a main drug of medicine for the treatment of Chronic myeloid
leucosis (CML). The medicine has the capacity to lock specific enzyme protein
BCR-ABL forming on genetic changes on the origin of CML.

Objective: To determine the hematological and other clinical side effects of
imatinib preparation at the highest dose in the acceleration phase of the disease.

Methods and data: For research were selected 40 patients from 24 to 71
years (26 men, 14 women), (median 44) who have taken imatinib preparation at
doses of 600-800 mg /day during 2 years (2022 -2024). The data were collected
by using medical history of patients that who has been taking.

Result:

1. Hematologic side effects IV degree of thrombocytopenia (<10-10°/L) at
10 patients (25%) and Il1l1-moderate anemia (64 + 5 g /L) at 13 patients (32.5%).

2. a) Gastrointestinal: nausea at 18 patients 45%, vomiting at 9 patients
(22.5%), diarrhea disorders at 12 patients (30%), dryness in the mouth at 8
patients (20%);

b) The central nervous system: headache at 28 (70%), dizziness at 13
(32.5%), sleep disturbance at 4 patients (10%);

c¢) The visual system: allergic conjunctivitis at 6 (15%), eyelid swelling at 8
patients (20%);

d) Circulatory system: symptomatic hypertension at 7 patients (17.5%), nose
bleeding at 10 patients (25%) in addition to this, there were observed cholestasis
and high bilirubinemia (> 30 mmol/1) at many patients without organic and
functional disorders of the liver.

Conclusion: According to the data collected from the medical records of
medical history that was determined that the observed non-hematological side
effects which were present during prolonged period as in the form of chronic
diseases, on the background of this drug the clinical signs became worsened. Bile
drugs were effective on eliminating the appeared cholestasis syndrome and
biochemical blood tests showed normal readings. Short-term withdrawal of this
drug led to decrease the hematological side effects and further were continued
pathogenetic therapy by decreasing the dose.
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Concluded that at a high dose and prolonged use of the drug imatinib
received better by the body in CML. Imatinib are applied at different ages and
position in CML if there is no nephrotoxicity and hepatotoxicity.

CYPYHKAJIM MUEJOJIENKO3 KACAJJIMTUHUA NATOTEHETHUK
JABOJIAII BOPACHUJIA TEHETHK YCVYJIJIAH ®OUTAJAHAIIHUHT
WIK KAJTAMJIAPH

Markapumona I.C., Aoayanaesa JILIII.

Kumé Xanxapo Ynusepcumemu, dilafruz.ashavkatovna@gmail.com

Cypynkanu wmuenoneiiko3 (CMJI) - monunmoTeHT KOH sIpaTyBUM Y3ak
XyXahpaaa COMaTHK MyTaIusl COAUp OVIIMINM HATH)KACH/Ia PUBOXIIAHYBUN KIIOHAT
muenonposiudeparus kacaukaup [1,4].

CMJI kacammurn xakpga OupuHum Oop é3wminran carpiaap A.M.Velpeaura
rerunumaup. Y 1825 iunna crmeHoMeranusick 00p Ba KOHM KYNPOK WHPHUHTHU
aciatral 63 énutu aénHu TabpudaraH..

1951 #imnma B. Jlamemek CMJIHM MUENOMOA3HHUHT €M1 YTMHUIIIONI
XyX)anpayap >KkapoxXaTJaHUIIN HATIKACUIA CYSK KYMUTHJIard KOH SpaTUIIUIIIAard
XamMMa  YCUMTaJapuHUHT  mnpoiudepanuscu  OWwiaH  XapaKTepiiaHaJIuraH
reMo0JIaCTO3HH "MUEIONPOITU(EPaTUB KacaJUTHKIAp" Typyxura KupuTras [2,5,6].

CMUJI ounan kacamranaaurannap conu vunura 100 000 axomuman 1-1,7 Tana
yupaitnn. CMJI kaTTasiapaara remMo01acTo3apHuHT 1/5 KHCMUHU TalIKWT KUJIaIu.
Kacammmk spkak Ba aéminap opacuaa coH kuxariaaH 1:1,5 nucOarna yupaiiau. Em
xuxataan 30-60 éur opanurura Tyrpu keianu [1,8].

bonanapaa xxyna xkam ky3arunaguran CMJI xamma remobiacTo3napHuHr 2,5-
5,5% nuu Tamkua 9taad Ba 1 MutH. gaH 1 ta Xosnaraa yupaiiau [2,10].

byryurn kynma remoOnacrosmap, xycycaH CMJlI HuHr kenu® YHMKHII
cababmapu THIOTE3ajJapra acociaHud Kynm oMWwuiM Je0 KaOyn KWUJIWHTaH.
Jleiiko3HMHT Oy TYpUHHUHT y4pall Japakacu MOHIW HypJIaHHUIUIAP, YHIAH TalTKapu
paauaIvion TePaneBTUK Ba TAIIXUC MYyOJakaJlapu YTKa3WIIJIaH KEHUH XaMm OIlaau
[7,9].

CMJI - tepu Ba cysk kymuru ¢ubpodnacTiapu, T-muMpONUTAAH TalIKapH
Xyxaipanapaa Ph-xpomacomacu éxu Mmonekynsp anamoru BCR-ABL anukitanran
MOJTUIIOTEHT ¥3aK XyKaipa Japa)kacH apoxaTiaHaJIurad Kacautukaup [2,3,5].

CMJI reHe3uma HSHT KarTa axaMUATHH THPO3MHKHMHA3a KacO dTajau.
Tuposzunkunaza - AT®nan pocharau xyxxailpaHUHT MaxCyc OKCHJIMJIard TUPO3HH
KOJIIUFUTa YTUIIWHUA KaTanuziaiauradn gepMmeHTaup. TUpO3MHKHHA3aIap KaTOpU
XyXaipa ycuiim, akTUBalMsIcH Ba AuGdEepeHIUAlMIHUHT CUTHAT WYIUIapUHU
OONIKapHIIIa MyXHM axaMHsITra 3ra OyJraH OKCHIIapHU XaM Y3 numra ojiaau [10].
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1973 #wnga J. Rowley Ph-xpomacomanu 9;22 xpomacomanap opacujaru
PELMIIPOK TPAHCIOKALMACH HATH)KAacuJa lo3ara KeiraH KajTajallraH enkanud 22-
XpOMacoMa 5SKaHJIWTMHA MabliyM Kwirad. KeWnHrn uurupmMa MWUIMK LIyHAAR
MOJIEKYJIAp W3JIaHUILIapra OaFWIIUTAHTaHKW, HaTWwkaga 9-22 xpomacomainap
opacujia TeHEeTHUK MaTepUATHUHT MOPTJIAIl HYKTacH aHHWKJIaHTaH. XpOMacOMaHUHT
KaliTa IMIaKJIJIaHraH 30Hacuaa €TyBUM TeHJap TY3WIHIIU Ba (GU3NOIOTUK aXaMHUSTH
ypranwirad, TUPO3WMHKWHA3aHU AaKTWUB paBUIa HWNUIA0 YUKAPYBYH OKCHJI
ouprukkan BCR-ABL mnporennu anukmanrad. CMJI kimonan mwuenonponudepaTus
Kacaulnk  Oynranm  cabaliu,XxpoMacoMaJlapHUHT  TpaHciaokammsicu — 1(9;22)
(034;911.2) Ba Hartmwkama ¢unageabbus xpomocoma (Ph)cuma xumep ren BCR-
ABLro3ara xenaau, OyHWHr okuOatuaa xocwn Oynaran P210BCR-ABL oxcumu
IOKOpY THPO3UHKWHA3 (aommk kacO sTaau.AHUK TamxucHu kKyiumra BCR-
ABLHM Tomuira KapaTWiraH IUTOT€HETUK TEKUIUpUII ycyiulapu €piaam Oepau
[6,11].

Masbiiym oynuimya,Ph-neratus CMIJI HUKOOU oCcTHA oomika
muenonpoiudeparu kacawukiap €ku Ph-neratuB Oynummra kapamaii, BCR-
ABL mycOar 0yaran kacayuIMKIIap sIIApPHHraH Xoiiaa 0yiap skau [2,6,7].

BCR renununr noptiam(y3uinin) HyKTacura OOFJIMK Xoj1a 3 Ta aCOCUi Typ
BCR-ABL oxcun maitno 6ymamm.

Oxupru n3nanunuiap Hatwxkacu SH2 Ba SH3 nomenmap BCR-ABL renuHuHT
Tparnchopmanmsam (aoauATH YIyH MyXHM OSKaHUHH Kypcataun. SH2 gomen
dbochorrpo3unHn  OOFIaliii  Ba  OHKONPOTEMHHUHT TO3UTHB  PETYJISATOPH
xucobnanaan. SH3 qoMeH sca akcuHYa, TUPO3ZMHKUHA3AHUHT TpaHC(OpMaIHsIIand
baoausTHHN HHrUHOMTOpH XUcoOmanaau [4,11,].

Onmam c-abl reHu TPOTEWHIM MaxCYJIOTH SIC PEIENTOPCU3 THUPO3MHKUHA3A
omyacura MaHcyo 0yimu0, monekyinsap maccacu 145 KD Ba y3ununr N-yuma sapoHu
YKOMJIAIYBUHU TabMHUHIAMIUIrad, 1 Ta 3K30H OpKayiM KOJjIaHAIUTaH coXa YIutanan
[7,8]. 1.1-pacmna c-abl nporenHu Ty3mnIm CXeMaTUK TACBUPJIAHTaH.

CanT
N-MHF]HCTOI‘II’]HPOBEHHH OHK - GoFnoqm
SH3  gH2 THposukxMHasa FlOMEH

5 SK30H 2 3K30H 3 ; ! 3
CRKL - BoFnosuu AKTH - BOFNOBEqM
JomMeH OOMEH

1.1-pacmaa c-abl mporennn cxeMaTHK TY3HJINIIH
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CMJI — #yHanTUpWiAraH Ba MAKCQUIM MATOI€HETUK  TEpPalUSHUHT
camMapaJOpJIMTUHU KYpUIl yuyH Kynail xonar. AnHan CMJlma xocun OyiyBum
p210BCR-ABL  oxcunununr AT®d Ounan  OofJlaHyBUM  ydacTKaJapuHU
0JI0K1a0,CUrHaj y3aTWIMILK TYXTAaTHII OwiaH mnpoiudepanus (Xykaipanapaaru
amonTo3 WHAYKOMACH) Oaprapad KWIMHUO,TUPO3MHKWMHA3aHK HWHTHOUpIIaITa-
MakcaJyIu Tepanus cudaruaa — UMaTUHUO-Me3uaT sspaTuiauiura spumuiran| 11].

Nnmuii sxxuxataad kenud 4ukuO, JIelko3 (PEeHOTUIM TPAHCKPUIT Typu OusaH
OOFMUKIUTHHU Kypca Oynanu [4,6]. bab3u uznanysumiap ¢pukpura kypa, BCR rexu
TapKkuOWra Kymum4a KeTMma-kemmknap Kymmnmu Ba p210, p230 okcunu xocum
OYNuIIM, TPaHYJIOUUTIAPHUHT SIXIIMPOK ETWIMIIA Ba KACAUIMKHUHT KaMpPOK
MIAIATIH Kedumura onud kenanu [3,6]. Xo3upru KyHaa KacauTMKHU JTaBOJIaIiia
MAaTOTEHETUK  €HJANTyBHU  TAKOMWUIAITUPHIL  y4yH TEHETHK  METOJJaH
dhoiaHn0,maTONOTUK TeH XOCWUJ OYyIuIIMHM OeBocuTa €KUM OWIBOCHUTA TabCUP
OpKaJu OJOKJAIl XamJa KacajUIMK ro3ara KeJUIIMHHA OJUHAAH MPOrHO3 KHJIUIIHH
OpKaJIM KaCAJUTMKHUHT OJJMHHU OJIMII Ba I03ara KEJIHIl 3XTUMOJMHHU OyTyHIai
TYCHII yCTUA TeMATOJIOT U Ba T€HETUKA/[a U3TaHUIILIAP OIHO OOPHIMOK/IA.
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THE EFFECT OF LACTIC ACID BACTERIA ON THE CANDIDA GROUP

Sohibnazarova Kh.A. Abduvohidova Y.O., Urmonaliyeva Sh.U., Ermatova
X.Y., Reyimbergenova Z.A., Oltiboeva Kh.A., Abdunabiev A.M., Gulomov J.1I.

llg ‘or texnologiyalar markazi, xonsuluv9las@gmail.com

Vaginal candidiasis is a widespread infection globally, and its prevalence has
significantly risen in recent years. The primary causative agent is Candida, with C.
albicans being the most frequently reported fungus. However, other Candida species,
such as Candida glabrata, Candida krusei, Candida tropicalis, Candida stelloidea, and
Candida dubliniensis, are also linked to vaginal yeast infections. [1].

Excessive use of vulvovaginal care products, including soaps, bubble baths,
douches, and creams, can disturb the vaginal environment, increasing the likelihood of
fungal infections. [2,3].

The vaginal microbiome plays a crucial role in maintaining the host's health and
influences both health and disease. Candida species, including C. albicans, are part of
the mucosal flora in most healthy women. Under certain conditions, they can colonize
the vulvovaginal mucosa, leading to symptomatic vulvovaginal candidiasis (VVC).

Additionally, studies suggest that probiotic colonization, particularly by
Lactobacillus species, can effectively reduce the risk of VVC and aid in its treatment.
This review seeks to summarize the alterations in the vaginal microflora during VVC
infection and highlight the potential of using lactic acid bacteria as probiotics for
treating VVC, thereby mitigating its negative effects and lowering treatment costs.

Material methods

Isolation of VVaginal candidiasis (VC) pathogens

Vaginal pathogens were isolated from vaginal cultures of women with clinical VC
at Aisha (AIWA) medical center (Tashkent) and Karima hospital (Tashkent), whose
diagnosis was confirmed by significant VC. Appropriate vaginal fluid samples were
cultured on MHA (himedia) soft agar (tryptic soy broth with 0.7% agar, BBL,
Microbiology System, Md) under aerobic conditions at 37°C for 18-24 hours, and pH
values were determined.
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Antimicrobial activity of lactobacteria isolated from vaginal sources

The substrate for LAB isolated from vaginal sources placed in MRS broth and
cultured at 37 © C for 48 hours for enrichment. Serial dilutions were prepared from the
enriched broth and sown as a continuous lawn on MRS agar, 2 dishes for each dilution.
1 dish from 2 replicates was placed in a thermostat under aerobic cultivation
conditions, the second - in an anaerobic jar, where the air was replaced with gaseous
nitrogen (under anaerobic conditions). Cultivated at 37 °© C for 48 hours. After
cultivation, isolated colonies differing in morphological features were selected from
the dishes, then transferred to a dish with MRS agar containing 2-3 drops of an alcohol
solution of the bromocresol purple indicator to determine acid formation. The dishes
were incubated at 37°C until growth appeared. Isolates that changed the color of the
medium from purple to yellow were preliminarily considered to be LAB and used for
further studies.

Bacterial identification and susceptibility testing

The identification of bacteria isolated from urine samples were performed by
Maldi-TOF. Initially, the vaginal samples are cultured on Mueller Hinton agar
(Himedia), Hicrome Candida Differential agar and were incubated at temperature 35—
37°C.

Results

Five types of Candida albicans accounted for 20% of vaginal candidiasis (VC)
cases, Candida tropicalis for 15%, Candida glabrata for 45%, and Candida krusei for
20%. Lactobacillus strains comprised 1% of the total. When the antimicrobial
properties of the isolated vaginal LAB strains were examined, their activity was found
to be low overall. However, the results revealed that Lactiplantibacillus plantarum QP-
1 exhibited a 33 mm inhibition zone against Candida tropicalis R-53.2. Additionally,
Lactobacillus delbrueckii 13.1 and Lacticaseibacillus paracasei 24.3 demonstrated 16
mm of activity against Candida krusei 17.2 ¢ 12mm (table-1).

Table 1 Comparison of inhibitory zones (mm) produced by three different vaginal
lactic acid bacteria (VLAB) strains against twelve VC pathogens in agar blot
analysis

Ne VC strains Effect of VLAB strains against VC bacteria Diameter of
inhibition zone (mm)

Lactiplantibacillu | Lactobacillus Lacticaseibacillus
s plantarum QP- | delbrueckii 13.1 | paracasei
1 24.3
1. | Candida glabrata 9.1 0 0 0
2. | Candida glabrata 7.1 0 0 0
3. | Candida glabrata R-|0 0 0
48.1
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4. | Candida albicans R-|0 0 0
34.1

5. | Candida albicans R-13 | 0 0 0

6. | Candida albicans R-41 | 0 0 0

7. | Candida krusei R-27.1 | 0 0 0

8. | Candida krusei 25 ¢ 0 0 0

9. | Candida krusei 17.2¢ |0 12 £0.5 16 0.5

10. | Candida tropicalis R-| 0 0 0
28

11. | Candida tropicalis R-| 0 0 0
29

12.| Candida tropicalis R- | 33+0.5 0 0
53.2

P < 0.05 was considered statistically significant.

Conclusion

The findings demonstrate that the antimicrobial activity of the isolated VLAB
(vaginal lactic acid bacteria) strains was insufficient against Candida species,
showing minimal inhibitory effects. Given the lack of significant antimicrobial
action, these VLAB strains are not suitable for use in further research or
applications as active strains. Their inability to effectively target Candida suggests
that alternative strains or approaches will be necessary for future studies focused on
antifungal properties and the development of effective treatments.
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CHUPJIAPE BWIOSATUHHUHI YPTAYA IIYPJIAHTAH TYIIPOK
IMAPOUTHUJIA ETUILITUPUJITAH FY3A HAMYHAJIAPUHUHT
MAXCYJIOPJIUK KYPCATKUUYJIAPHA
Axpopxyxka Typaunaanesny XoTaMoB
V3P @A I'enemuxa 6a yCUMIUKIAD SKCNEPUMEHMAT GUOIOUACU UHCIUNYIU
MasHy OOKMopaHmu
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Tynpok mrypaanumu TaOUM MYXUTHHUHT KUAAUN cTpecc (akTtopmapumad
oupu OYnIMO, YCUMIIMKIAPHUHUT YCUII Ba PUBOXKJIAHUIIUTA CalOUN TabCup
kypcataau. byTyH ayH€na, TYNpPOKHUHT WIYpJiaHUII Japaxkacu ToOopa opTud
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OOpHIIIM HaTWXacuia KUIUIOK XY)KaJIUK SKWHJIAPWHHHT XOCHJIAOPJIMIA KaMaiuo
oopmokna [1]. Llymapam XwcoOra oiraH Xonjaa, OyryHTH KyHAa IIypJIaHuUII
CTPECCHHH OOIIKAPHII YUyH COJIa Ba ap30H OMOJIOTMK YCYJUIAPHU WILIA0 YHKHII,
ITYHUHT/AEK, YCUMIUKJIAPHUHT Ky4JM NIYpJIAaHTaH TYMpPOKJIapaa XaMm pPUBOXIIaHA
OJIaJIUTaH STHTY HAaBJIAPMHU SIPATHUII Tayiad 3TUIMoKaa [2].

V36eKHCTONIA MaXTauMIMK COXAachaa ONub OopuaérraH UCIOXOTIaApPHUHT
acocuii Bazudanapugan Oupu Oy MaxTa SKHH MaWJAOHJIApPUHU OIIMpPMAacIaH TypuO
naxra XoM-alléCUHUHT CU(aTUHU Ba XOCHJIIOPJIUTMHU OUIMPHIL, IOKOPU CHU(ATIH
VPYFIIUK WNUIA0 YUKAPUIT XOKMHHH KYTAWTHUPHIIL, Tona cudaTd Ba YHKUMUHU
OLIMPUII XaMmJia €p Ba CyB pecypcliapuiaH OKWIOHa (QoiiamaHuil XucoOiaaHaau
[3,4]. Kunuiok xy»kalluk SKWHJIAPHHUHT [Iypra OapAOlLIM HABJIAPWUHH SIPATHIIIA
TabuaTaa MaBXKyJl mypra OMOJOTHK Oapaonuid €BBOMHK Ba pyjaepai Xojija YyCyBUd
ranaduTaapAaH SHTY JTOHOPJIADHU OJIMIIIa MyXUM MaHOaa cudartuaa dorganaHnud
KEeJTUHMOK/A. [5]

Venmuk MaxCyJJIOPJIUTH FY3aHUHT acOCUH XYKaJlMK OCNTrhcH XUcoOIaHaIu.
[Ily Ounan Oupra MaxcCynaopiauk Mypakka® Oenru OYnuO, kycakiap COHU Ba
VIIApHUHT WUPUKIINTY, YUTUT BAa3HU XaMmJla MaBXKyJ XY>KaJIUK XOCWJIMHH BaKTH[A
HuFn® oONMII HYKTaW Ha3apuAaH Te3NMUIIApPIUK OwinaH OOFIMK  paBHILIA
AHUKITaHAIU. Y CHMIIMK MaxCyJAOpauru Oyiindya TaHaoB oaubd Oopaérranma ypyruu
MyTaxacCUC FY3aHUHT KYMUWIUK KAMMATIH-XY)KAIMK  Oenruiapu  y3apo
OOFJIAHTaHJIUTHHYU Ha3apja TyTUIIHN J03uM [6,7].

Cupnapé Buimositu TyMannapu Oyitmua 2011 - ¥wnpma maxta Ba FayuiajaH
OJIMHTaH XOCWJIJIOPJUK Xap xuia OynraH, acocaH boéByr, Ox-ontun, ['yaucTow,
Cupnapé Caiixyno6oq Ba Capnoda tymannapuaa naxra (20-28 m/ra) Ba ranianax
(47-54 1w/ra) onaWMHTaH XOCWIAOPJMK sAXimd Oynrad. XoBoc, Mup3ao0on
TymaHnapuja dca naxragaH 15-16 my/ra, ramnmaman 22-28 m/ra XOcwi OJMHTaH.
bynnan kypuHamuku XOCHIZOPJIMK TyMawiap Oyinua TYNpOK IIYpJIaHUIIUTA
OornuK xoJja y3rapud oopras [8].

TagkukoTmapumus 2023-itmn  [ICYEAUTU Cuppapé wnamuii  Taxpuda
CTaHIMSCUHUHT YpTaya MIypJaHraH TYMPOK IIapOUTHAA OO OOpUian.

TankukornMus o0bekTH cudaruna ry3anuar G. hirsutum L. typura mancy0 6
Ta ypra TOJAJIM HABJIApU MINTHUPOK ATAW. YOy ypTa Tojaldu HaBiap Taxpuoa
MaloHMME3ra 3 KalTapukaa, xap Oup Kaltapukiaa 2 KaTopjaH, Xap Oup Karopaa
15 TagaH ys Kuau0, peHaoMH3aus yCyauaa SKimiad. JDkui cxemacu 90x20-1.

VcyB naBpuia YMIHTHUHI fAajia YHYBYAHIMTH, Ty/UIAlll Ba HAXTa OYHJIMIL
JaBpJIapH, YCUMITUKIIapa OMPUHYH XOCHII IIIOXHHUHT skoiramran 0yruau (hs), xap
Oup Tymaaru XOCWJ IIOXJapu Ba Kycakjap COHM KaOu KypcaTKU4YIapu aioxuaa
Vypranwinaun. BereraTius naBpu SKyHHA XOCHI TEPHII WIIJIAPH aMajra OMHAPUIHO,
CYHT OJIMHTaH HaTWKaJap JIa0opaTopusl MAPOUTHIA TaX U KHUJIUH/IH.
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Jlabopatopusi  IIApOMTHAA HaMyHajgapAaH OuUp Tyo  YCHMIIMKHHAHT
MaxCy/JIOPIUK KYpCcaTKUYIapy TaxJ Il KWIHHTaHAa KyHuIard HaTKaiap Kau
striau (1-pacwm).
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1-pacm. Fy3anunr G.hirsutum L. typura mancy6 ora-ona ¢opmaapuHuHT
MaxCyJJI0PJHK KypcaTKu4aapu (1)

Taxnun HaTwkanapura Kypa ypraHwiraH HaBiap vuyuga OuUp TYI YCUMITUK
MaxCyJIOpIUK Oenrucu Oyiinva sHr roKopu kypcatkny AH-Boésyt HaBunma (118,7
r) Ky3aTwimO, HucOaTaH macT kypcatkmd 3ca FOkcammm nHaBumma (95,9 1) xaiin
stuiu. Konran HaBnapaa Oy KYpcaTKud OpalivK XOJIaT/ia SKAHJIUTH aHUKIaHIH.

Xynoca xkunub airanurad Oysicak, yprada MIYpJiaHTaH TYNPOK IMIAPOUTHUIA
Fy3aJaH OJIMHAJIWIaH XOCWi1 MukKaopuHu omupuiaa AH-BoéByr HaBuman
Ooutanrud ManOaa cudaruaa doigananui Makcaara Myopuk n1eé xucodmanmMus.
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XORAZM VILOYATI SHAROITIDA BUG‘DOY DALALARIDA
UCHRAYDIGAN HASHAROTLAR

Yangibayeva Nilufar Saparbay gizi?,
Xorazm Ma’mun Akademiyasi tayanch doktaranti !, e-mail: tupmik@mail.ru

Mamlakatimizda qishloq xo‘jaligi sohasida galla ekinlari alohida ahamiyat
kasb etadi. Shu sababdan g‘alladan aynigsa bug‘doy o‘simligidan mo‘l hosil olishda
agrotexnik tadbirlar bilan bir gatorda zararkunanda hasharotlar ta’sirini o‘rganish
dolzarb masaladir.

O‘zbekiston Respublikasi Vazirlar mahkamasining 2019 vyil 11-iyundagi
2019 -2028 — yillar davrida O‘zbekiston Respublikasida biologik xilma-xillikni
saglash strategiyasini tasdiglash to‘g‘risida’> Ne 484-sonli garori ~ hamda
O‘zbekiston Respublikasining O‘simliklarni himoya qilish to‘g‘risidagi 09.11.2023
yildagi O‘RQ-877-son O‘simliklarni himoya gilish munosabatlarini tartibga solish
yuzasidan gabul gilingan gonunlar ham bug‘doy zararkunandalari faoliyatini
o‘rganish muhum ekanligi ko‘rsatadi. Kuzgi bug‘doy O‘zbekistonda keng targalgan
ekin turi hisoblanadi.Xorazm viloyatining o‘zida 2024- yilning yanvar-iyun
oylarida viloyatimizning barcha toifadagi xo‘jaliklarida yetishtirilgan bug‘doy
hajmi 386,9 ming tonnani tashkil etdi. [3]

Bug‘doy ekinidan mo‘l hosil olishda o‘simlikning hosildorliga bevosita tasir
giluvchi zararkunanda hashorotlar va ularning tabiiy kushandalarini bioekologik
xususiyatlarini tadqig etish muhumdir.

Bug‘doy dalasida uchrovchi hasharotlarni o‘rganish magsadida ilmiy tadgiqot
ishlari Urganch va Xiva tumanida 10 gektar dala maydonda amalga oshirildi.
Bunda tuprog tuzoqlari, yorug‘lik tuzoglari o‘rnatilib hasharotlar ushlanildi.

Tadgiqotlar davomida Xorazm viloyatida kuzgi bug‘doyning tur xil fenologik
fazalarida hasharotlar tarafidan zararlashi va hasharotlarning son jihatdan o‘zgarib
turishi kuzatildi.

Boshoqli don ekinlarni entamafaunasi bo‘yicha dala kuzatuv ishlari o‘simlik
unib chiggandan so‘ng 10 kun o‘tgach boshlandi. Har bir maydonda 5 m ichkariga
kirildi, dalani dioganali bo‘yicha 10 ta joydan namunalar ko‘rildi. Namunalar
shaxmat tartibida bo‘lib, dalaning kattaligiga garab, olinadigan namunalar orasida
teng masofalar goldirib namuna olindi. Har bir namunada 10 dona o‘simlik olinib,
uning zararkunandalari soni, shundan imogasi, lichinkalari va tuxumi hisoblandi va
shu o‘simliklarda zararkunandalarning tabiiy kushandalari soni ham hisoblandi,
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zararkunandalarni tabiiy nobud bo‘lgan va kasalanish belgilari bo‘lganlari ham
hisobga olindi.

Zararkunandalar va foydali hasharot (entomofag)lar sonini aniglash
zararkunandalarga garshi kurash bo‘yicha tegishli qarorlar gabul qilish uchun
yordam beradi. [2]

1-jadval
Bug‘doy dalalarida o‘suv fazalari bo‘yicha hasharotlarning tarqalishi

Eng ko‘p uchragan

Davr BUg‘dgynlng_ sararkunandlar Entamafaglar
fenalogik davri
Naychalash Eurygaster Lap , Chaetocnema |Reduviidae, Nabidae,
Hortensis Geoff., Anthocoridae, Carabidae,
I Lernamelanopus L., Stafllinidae,

Boshoglash Haplo thrips tritici Kurd.,
Eurygaster Lap.,
Toxopteragraminum Rond.,

I Sitobionavenae F, Chaetocnema
Hortensis Geoffr.,

Aelothripidae,
Clytiomyia helluo F.
Anthocoridae, Carabidae,

Stafllinidae,
Coccelinidae,
Sut pishish va Mum [Haplo thrips tritici Kurd.,
pishish Toxopteragraminum Rond.,
I Davri Sitobionavenae R, Eurygaster  |Aelothripidae,
Lap. Reduviidae, Nabidae,

Anthocoridae, Carabidae,

Xulosa qilib shuni aytish mumkunki, bug‘doy dalalarida uning o‘sish
fazalariga bog‘lig ravishda son jihatdan dominant bo‘lgan entomofag va fitofag
hasharotlar tur tarkibi o‘zgarib turadi. Qiyosiy adabiotlar tahlili orgali aniglangan
turlar ichida son jihatdan trips va zararli xasva turlari dominat tur deb topildi.
Zararkunandalarni sonini nazorat gilishda entamafag hasharotlardan o‘rgimchak va
chumolilar son jihatdan dominat deb topildi.

Foydalanilgan adabiyotlar:
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A.Sh.Kharnraev, B.A. Khasanov, R.0.Ochilov, Dj.A.Azimov, O.T.Eshmalov, M.l.Rashidov
Toshkent 1999y.

2. O‘simliklar karantini va himoyasi agentligi .O‘simliklar karantini va himoyasi ilmiy-
tadgiqot instituti bug‘doyni zararli organizmlariga garshi uyg‘unlashgan kurash tizimida
boshgarish .(ipm) Toshkent-2022

3. www.Xxorazmstat.uz
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Ma’lumki, dunyo migyosida farmatsevtika sanoatida ishlab chigarilayotgan
dori vositalarining taxminan 50-60% dorivor o‘simliklar xom ashyosidan
tayyorlanmoqda. O‘zbekiston Respublikasida ham farmatsevtika sanoatining jadal
rivojlanishi dorivor o‘simliklar xom ashyosiga bo‘lgan talabni keskin ortishiga
sabab bo‘lmogda. Ta‘kidlash joizki, respublikamizda tabiiy holda o‘sadigan dorivor
o‘simliklar ~ zaxiralarining chegaralanganligi  tufayli farmasevtika sanoati
korxonalarning dorivor o‘simliklar xom ashyosiga bo‘lgan talabini, asosan dorivor
o‘simliklar yetishtirish orgaligina gondirish mumkin. Ammo, dorivor o‘simliklarni
yetishtirish texnologiyasi ma‘lum agronomik va agroximik, biologik, ekologik,
botanik va boshqa bilimlarni umum metodologik goidalarni bilish zarurligini taqozo
etadi [1].

Bugungi kunda parazit holda o‘suvchi dorivor o‘simliklarga bo‘lgan qizigish
yildan yilga ortib bormoqgda, sababi ushbu o‘simliklarning noyob dorivorlik
xususiyatlari mavjudligidadir. Bunday o‘simliklardan biri bu dorivor Cistanche
hisoblanadi.

Cistanche o‘simligi — cho‘l jensheni nomi bilan mashhur. U ko‘p kasalliklarga
davo sifatida xalq tabobatida ishlatib kelinadi, jumladan: ayollar va erkaklarning
jinsiy kasalliklarida, bepushtlikda, buyrak yetishmovchiligida, jigar sirrozi,
oshgozon ichakda - ichak tutilishi, kabi kasalliklarda ishlatilishi mumkin. Ushbu
o‘simlikning yer ostidagi tugunaklari istemol gilish bilan birga shifobaxsh eliksir
sifatida gadim 1000 vyillar davomida ishlatilib kelingan bo‘lsada, uni ilmiy
tomondan o‘rganish 1980-yillarda boshlangan [2].

Keyingi yillarda aholining dorivor mahsulotlarga bo‘lgan talabi tobora ortib
bormogda. Bu borada respublikamizda farmasevtika sanoatini rivojlantirish,
aholini  sifatli ~ dori-darmon vositalari bilan ta’minlashga alohida e¢’tibor
garatilmogda. Ushbu vyo‘nalishda amalga oshirilayotgan chora-tadbirlar
asosida  dorivor o‘simliklarni yetishtirishga ixtisoslashgan farmzonalar
tashkil etish va dorivor o‘simliklarning xom ashyo bazasini yaratish bo‘yicha
muhim natijalarga erishilmogda. Hozirgi vaqtda har bir hududning dorivor
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o‘simliklari va ularning xom ashyo bazasini aniglash dolzarb masalalardan biridir
[3].

Tadqiqot obyekti va uslubiyati. Cistanche mongolika (G. Beck) — Mo‘g‘ul
Cistanche.

Sho‘rlangan qumlarda, daryo bo‘ylaridagi tekisliklarda va tog‘ etaklarida
uchraydi. Tamarix (djengil yoki yulg‘un) turlarida parazitlik giladi. Aprel-may
oylarida gullaydi, iyun-iyulda meva beradi. Qizilqum, Sirdaryo va Amudaryo
sohillari, Farg‘ona vodiysi, Toshkent cho‘li, Mirzacho‘l, Qarshi dashtlari o‘sadi [4].

Cistanche mongolika (G. Beck) — Mo‘g‘ul iloncho‘pi ko‘p vyillik o‘t bo‘lib,
bo‘yi 30-40 sm keladi. Poyasi tik o‘sadi, silindrsimon, etli. To‘pguli silindrsimon,
20-50 sm. Gulkosasi naysimon, sariq yoki ogish. Gultoji 3-8 sm gacha. Limon rang
sariqg yoki deyarli og. Changchilari toj nayining ostiga birikkan. Aprel — iyun
oylarida gullab urug‘laydi. Daryo bo‘ylarida o‘suvchi yulg‘unlarning ildizida
parazitlik giladi [4].

Cistanche salsa (C.A. Mey.) G. Bek — She‘rhok Cistanche.

Tuprogli sho‘r botqoqglarlarda, gilli, qumlogq va shag‘alli sho‘r cho‘l
dashtlarida, saksovul o‘rmonlarida, botqog bo‘ylarida, lalmi vyerlarda, ariglar
bo‘ylarida, tekisliklardagi sayoz kanallarida, tog® oldi va pastki tog® adirlarida
uchraydi. Haloxylon (saksaul), salsola (solyanka), anabasis (biyurgun), kalidium
(potashnik), atriplex (lebeda), galligonum (juzgun yoki gandim) turlarining
ildizlarida parazitlik giladi. Aprel-iyun oylarida gullaydi, may-iyulda meva beradi.
Ustyurt, Qizilqum, Sirdaryo va Amudaryo sohillari, Farg‘ona vodiysida o‘sadi [4].

Kimyoviy va farmakologik tadgigotlar nugtai nazaridan muhim bo‘lgan ushbu
o‘simlikning O‘zbekistonda shu paytgacha, aynigsa Xorazm sharoitida
o‘rganilmagan. O‘zbekistonda 9 turi mavjudligi adabiyotlarda keltirilgan. Hozirgi
kunda Xorazm cho‘l zonalarida va Amudaryo deltalarida keng targalgan Cistanche
mongolika(1-rasm) va kam uchrayotgan Cistanche salsa(2-rasm) turlari aniglandi.

1-rasm. Xorazm viloyati Xonga tumani hududida Mo ‘g ‘ul sistanxesi (Cistanche
mongolika)ning targalish areali va tabiiy holda o‘sishi (3.05.2024)
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2-rasm. Xorazm viloyati Xiva tumani Qorako‘l hududidagi che‘l
zonasidatarqalish areali va tabiiy holda o ‘sayotgan Cistanche salsa (C.A. Mey.)
(G. Beck) — Sho‘rhok Cystanche (18.04.2024)

Tadgiqot natijalari va ularning muhokamasi. Adabiyotlar tahlili yordamida
Xonga tumani Amudaryo deltasida, Tuprogqal’a tumani cho‘l zonasida va Xiva
tumani Qorako‘l hududidagi chol zonasida ayrim yulg‘un (tamarix) va saksoul
(haloxylon) va boshga cho‘l o‘simliklarida parazitlik gilib o‘sayotgan Cistanche
o‘simligi 2023 yil 10 — 20 aprel, 13-18 may oylarida terib olindi va na’munalar
tayyorlandi. Ushbu tayyorlangan namunalar Fanlar akademiyasi Botanika instituti
Kamyob o°simlik turlari kadastri va monitoringi laboratoriyasi mudiri, katta ilmiy
xodim N.Y. Beshko va ilmiy tadgigotchilar bilan hamkorlikda turlar aniglandi.
Bunda, Xonga tumani Amudaryo deltasidagi targalgan Cistanhe o‘simligi Cistanhe
mongolika (Mo‘gul iloncho*pi) turi ekanligi hagida xulosa berildi.

Xulosa qilib aytganda, Xorazm tuprog iglim sharoitida o‘suvchi dorivor
o‘simlik Cistanche turlarini yetishtirishning zamonaviy agrotexnologiyalarini ishlab
chigish bo‘yicha Xorazm Ma’mun akademiyasi olimlari bilan Xitoy Fanlar
Akademiyasi Shinjon Ekologiya va geografiya instituti olimlari hamkorlikda ilmiy
tadqgiqot ishlari olib bormoqda.
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245



PO‘SLOQXO‘RLARGA ( Scolytinae) QARSHI ENTOMOPATOGEN
ZAMBURUG*‘LARDAN FOYDALANISH.

M.N.Sapayeva!, M.B. Doschanova?, O.Yu. Otayev?

Urganch Davlat universiteti magistranti'.
Xorazm Ma 'mun akademiyasi katta ilmiy xodimi 2.
Xorazm Ma ’mun akademiyasi kichik ilmiy xodimi 3.

Po‘stloq go‘ng‘izlar (Scolytinae) sonini kamaytirishning istigbolli usullaridan
biri - zararkunandalarning eng xavfli guruhi - ninabargli daraxtlarning ksilofaglari.
anamorfik avloddan (Ascomycota, hipokreallar). Ushbu filamentlar guruhining
vakillari zamburug‘lar deyarli barchasida po‘stloq qo‘ng‘izlarning har xil turlari
populyatsiyalarida juda keng targalgan. Evroosiyo daraxtzorlar ekotizimlari
[Wegensteiner va boshqalar, 1989] va mikoinsektitsidlarni ishlab chigish bo‘yicha
tadgigotlar bu zararkunandalar sonini bostirish uchun, ko‘p mamlakatlarda [Battay,
2007; Kreutz va boshgalar, 2004]. Qozog‘istonda yaqin vaqgtgacha shu yo‘nalishda
ish olib borilmogda amalda oshirilmadi. Shu munosabat bilan biz tadgigot olib
bordik po‘stloq qo‘ng‘izlarning entomopatogen mikobiotasini o‘rganish Xorazm
viloyatidagi milliybog® hududida. 2023-yilning may-avgust oylarida bir nechta
yo‘nalishlar bo‘yicha tadqgiqotlar o‘tkazildi. Yangibozor tumani daryo bo‘ylari
nugtalari. Urganch tumani yog‘och bozori archa yog‘ochlari saglanadigan joylar
ksilofaglarning magsadli guruhining muhim o‘choglari aniglandi (indinid / m?
gacha) ), unda Gauzer qobig‘i qo‘ng‘izi (Ips hauseri) sezilarli darajada ustunlik qgildi
(90% dan ortiq). Deyarli barcha tahlil qgilingan joylarda, gobig‘i ostida, bilan
zararkunandalarning tasvirlari mikozlarning aniq belgilari uchradi. Natijada, girgta
dan ortig o‘xshash turlar, ulardan ajratilgan sof kulturalari (o‘zgartirilgan Chpeka
mubhitida) o‘ttiztasi ajratildi beshta izolatsiyasi anamorfik askomitsetlarning vakili.
Turlarni tahlil gilish izolyatsiya gilingan kulturalarning morfologik xususiyatlariga
ko‘ra tarkibi shuni ko‘rsatdiki, ulardan kamida o‘ttiz uchtasi entomopatogen
turlarga kiradi. Zamburug® kulturalarining batafsil tavsifi tuzilgandan so‘ng,
quyidagi determinantlar yordamida umumiy va keng targalgan turlarni aniglash
amalga oshirildi. Turli substratlardan ajratilgan va aniglangan zamburug‘li
shtammlar hasharotlar jasadlarida yoki standart ozuga muhitida (Chapek, mubhiti,
kartoshka agari) saglangan yoki ajratilgan entomofil zamburug‘larning sof
kulturalari hasharotlar ekstrakti qo‘shilgan holda Capek muhitiga ekildi.

Optimal aeratsiyani ta’minlaydigan, ma’lum bir zarracha o‘lchamiga
ega bo‘lgan vermikulit go‘shilgan ozuga eritmasi muhitida yopiq metall
bankalarda bir necha turdagi entomoftora zamburug‘larini yetishtirish
uchun. 100 g vermikulitga 400 ml eritma qgo‘shildi, bu taxminan 55%
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namlikni berdi. Muhit 120°C da, 0,5 soat davomida avtoklavda saqglanadi.
20-24 °C da kulturalar 4-5 oygacha hayotiyligini saqlab qoldi. Zamburug®
shtammlarining hayotiyligini saqlab qolish uchun 7 kunlik kulturalar
muzlatgichda 40°C haroratda saglanadi. Zarur bo‘lganda, kulturalar 24°C
haroratda termostatda o-‘stirildi. Bu rejimda entomopatogenlarning
kulturalari intensiv ravishda sporalanadi va yashovchan sporalar hosil
giladi. Zamburug® kulturalarini saglash muzlatgichda 4°C da amalga
oshirildi. Ularning hayotiyligi ta’minlandi. Ajratilgan zamburug‘lardan
B.tenella turini po‘tlogxorlar lichinklariga nisbatan patogenligi yuqori
bo‘ldi. Olingan natijalar 1-jadvalda keltirilgan.

1- jadval
Po‘slogxo‘rlarga garshi entomopatogen zamburug‘larning samaradorligi
. Kasallikka
- i O’lgan .
Lichinkalar soni | Inokulyat - chalingan
Ne | Preparat : . lichinkalar | . . .
(mrr.) miqdori (mr) . lichinkalar  soni
soni B (%0)
(%)
1. | B.tenella 30 100.0 100.0 93.3
2. | B.tenella 30 50.0 100.0 96.7
3. | B.tenella 30 25.0 100.0 86.7
4. | B.tenella 30 10.0 100.0 86.7
5. | B.tenella 30 5.0 100.0 83.3
6. | B.tenella 30 2.5 100.0 90.0
7. | Kontrol 30 0.0 6.7 0.0

Nazorat variantda lichinkalarga suv purkaladi tajriba variantlari jadvalda
keltirilgan sxema bo‘yicha olib borildi. Tajriba natijalariga ko‘ra inokulyat
miqgdorining ortishiga proporsional ravishda samaradorlik ortib bordi. Inokulyat
miqgdori 50 mg go‘llanilgan variantda boshga variantlarga nisbatan samaradorlik
yugori bo‘lib 100 mg go‘llanilgan variantlarda birmuncha kamaydi.

Xulosa qilib aytganda po‘stlogxo’rlarga nisbatan B.tenella zaburug‘i yugori
entomopatogen bo‘lib uning ozuga muhitda o‘tirilgan inokulyat migdori 50 mg
gacha hasharotlarni girish darajasi ortib boradi.

Foydalanilgan adabiyotlar:

1. Wegensteiner R., Weiser J., Fiihrer E. Observations on the occurrence of pathogens in
the bark beetle Ips typographus L. (Coleoptera, Scolytidae) // Journal of Applied Entomology,
1996. V. 120. P. 199-204.

2. Battay A. Biocontrol of almond bark beetle (Scolytus amygdali GeurinMeneville,
Coleoptera:  Scolytidae) wusing Beauveria bassiana (Bals.) Vuill. (Deuteromycotina:
Hyphomycetes) // Journal of Applied Microbiology, 2007. V.103, N 5. P. 140-141.

3. Kreutz J., Vaupel O., Zimmermann G. Efficacy of Beauveria bassiana (Bals.) Vuill.
against the spruce bark beetle, Ips typographus L., in the laboratory under various conditions //
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3-SHO‘BA. DORIVOR VA HUSHBO‘Y O‘SIMLIKLAR INTRODUKSIYASI,
SELEKSIYASI, YETISHTIRISH TEXNOLOGIYASI, BIOLOGIK FAOL
MODDALAR VA TIBBIYOTDA QO‘LLANILISHI

XUMHUUYECKHUM COCTAB COPTOB PACTOPOIIIIU ISITHUCTOMN
(SILYBUM MARIANUM (L) GAERTN.) BIIOYUBEHHO-
KJINMATUYECKHX YCJOBUSX XOPE3MCKOM OBJIACTH

lA6aypaxumos Y.K. 2Uaécos A.A. *Caugos P.U.
Xopesmckasn axademus Mavmyna, 2Byxapckuii 20cy0apcmeennsiil yHusepcument,
SHUMU Jlecnozo xossticmea
E-mail: umaro.au@mail.ru

B Hacrosiiee Bpemsi BecbMa aKTyaJbHBIM BOIPOCAM CYUTAETCS H3y4YEHUE
XUMUYECKOI0 COCTaBa JIEKAPCTBEHHBIX PACTEHUM, BBIJACIIEHUE U3 HUX OCHOBHBIX
JIEHCTBYIOIIUX BEIIECTB U OMOIOTUYECKH aKTUBHOCTBIX COEACHEHUH (TEPIICHOUIOB,
aNKanouaoB, (JIABOHOWIIOB, MONUGEHONIOB,  MOJUCAXapuAOB, KyMapHHOB,
TJIMKO3UI0B M IpYyrux BemiecTs) [1].

[Imoxsl  pacToponmu  MOSITHUCTOM — cOAEp:KaT  YHUKAJIbHYIO  TPYIILY
OMOJOrMYEeCKd aKTHBHBIX COEIMHEHHH — (raaBonurHaHoB. @DnaBoJUTHAHBI
SABJISIIOTCSI OCHOBHOM TpyNION OMOJOTMYECKU AaKTUBHBIX COCIMHEHUH, TaKUX Kak
JKUPHBIE BEILIECTBA, U UX COAEPKaHUE B COCTABE ILIOAOB PACTAPOIIIN BapbUPYETCS
oT 1,5% 10 4% B 3aBUCUMOCTH OT COPTOBBIX PA3NIMUMNA U YCIOBUN BBIPALLMBAHHUSL.
B cemeHax pactaporiiny Takke 00HApYKEHbI 30J1a, MAKpO- U MHUKPO3JIEMEHTHI [2].

XUMUYECKHN COCTAB pAacTApONIIM IATHUCTOM, MPOU3PACTAIOLIETO B PA3HBIX
reorpaMYecKuX PpPEruoHax, dYpe3BblUaiiHO pa3HooOpazeH. [IpuumHbl 3TOrO
nosuMopdu3Ma 10 CUX MOop A0 KOHIA He u3ydeHbl. [103TOMy B CBSI3U C IIUPOKUM
CHEKTPOM (PapMaKOJIOTHYECKOW AaKTUBHOCTH 3aJa4a KOMIUIEKCHOTO HW3YYCHHS
XUMHUYECKOr0 COCTaBa PACTEHMsI pPacTapollllla M OTIAEIbHBIX €ro 4acTe OcTaercs
aKTyanbHOM [4].

N3BeCTHO, UTO XUMUYECKUN COCTAaB JIEKAPCTBEHHBIX PACTEHUN BapbUPYETCS B
3aBUCUMOCTH OT MHOTrMX ¢akrtopoB. K Takum ¢dakTopaM OTHOCSTCS CPOKH U
NEPUOJbl BET€TAllUA PACTEHHH, TOYBEHHO-KIMMATUUYECKUE YCIOBUS BO3/IEIbIBAHUS
(moyBa, BIIAXKHOCThH, TeMmiepaTrypa u 1ap.). Kpome Toro, B 3aBUCUMOCTH OT
BBIIICTIEPEYUCICHHBIX  (PAKTOPOB XMUMHYECKMH COCTaB OJHUX M TeX Ke
JIEKAPCTBEHHBIX PACTEHUH, BBIPAIICHHBIX B Pa3HbIX IMOYBEHHO-KIUMATHYECKHUX
YCIIOBUSIX, MEHSCTCS M B ONPE/ICIICHHOM CTEIeHU pa3iuyaetcs [5].

N3xomd wu3 3TOro, B HAIIMX WCCIECAOBAHMUIX CPABHHUTEIBHO W3Yy4YEHBI
XUMUYECKUI COCTaB CEMSIH COPTOB PacTapONIIM NATHUCTOW. ONbITHI TPOBEAEHBI B
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naboparopu  “OKcrnepuMeHTanbHBIX uccienoBanuii’” HWUW  buoopranudeckoi
xumuu AH PVY3.

CopepxkaHue JEHCTBYIOIIMX BEIIECTB OINMPEACISIIA HAa OCHOBE XUMHYCCKUX
aHamm3oB 1o metoguke BUJIAP [3]. Hammuue sxupa ompeaensiaioch Mo METOIy
Cokenera. Jlyis onpeneneHusl KJIETYaTKU Mpoda mepBoHavaabHO 0OpabdarhiBaniach
KHCIIOTOM, 3aTeM IIEI0Yb0, TOCNIe 3TOro cnuptoM u ddupom. CozaepkaHue 30J1bI
OTIPELIISIIOCH TYTEM CYXOTO O30JICHUS.

B Hammx uccienoBaHusx HaOJIIOAATUCh HEKOTOPBIE PA3IUYUs B XUMUUYECKOM
COCTaBE CEMSH COPTOB pacTapominy NSATHUCTOW. B wacTHocTm cemeHa copTta
[Tanarnes coxepxar B cpenrem 5,3% sxwupa, 33,2% kieruarky, 20,3% 3oy, 29,5%
0€3a30TTUCTHIX AKCTpakTHBHBIX BemiecTB (BADAB), 13,5% Boay, 9,7 % nporenna
n 1,4% azora. Cemena copra CrapT coumepxaT B cpennem 5,1% sxupa, 33,0%
kieruatky, 20,8% 3omy, 28,9% 0€3a30TTUCTBIX OSKCTPAKTHUBHBIX BEIIECTB
(BADAB), 13,6% Bomy, 9,4 % mporenna u 1,5% azora. YV copra [lebroT 3TH
MOKa3aTeau B CpeaHEeM CcocTaBWiIM ciexyromume: 5,6%; 33,4%; 22,6%; 30,1%;
13,0%; 10,3%; u 1,6% cooTBecTBEHHO. XWMHUYECKHH COCTaB CEMSH COpTa
Camapsiaka coctaBui B cpeaneM 4,9% sxupa, 30,2% xneryatky, 20,4% 301y, 29,7%
0e3a30TTUCTBIX AKCcTpakTUBHBIX BelecTB (BADAB), 13,4% Boay, 9,1 % nporeuna
u 1,1% a3ora (1-quarpamma).

XUMHYECKHIH COCTAB COPTOB CeMSIH pacToponmu, %
(oTHOCHMTEJbHO 00COJIIOTHO CYyX0T0 BelllecTBa) cpeHee
32 2023-2024 rr.

h

-
i

—

-

.

|

B Camapsinka B J[e6roTr BEIlanames BCraprt

1-nuarpamma. XuMH4YeCKHi COCTAB CeMSIH COPTOB PaCTOPONIIH NSATHUCTOM,
cpeanee 3a 2023-2024 rr.

B Hammx MCCleOBaHUAX MbI TAK)KE ONMPEACTHIN KOJTMYSCTBO MACa, BBIXOJ
MacJI0 ¥ KUCIIOTHOE YHCIIO B CEMEHAX COPTOB pacTapoIiiy. B aTux uccienoBaHusIx
TaK)Ke OBUIM OINpPENECICHbl COPTOBBIC PA3JIMYKMs PACTOPOIIIHM  MATHUCTOM.
HauGonbiiee comepkanue macio ObUIo oOHapykeHo y copra [leOrot (25,5%).
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Camas Hu3Kas cojepkaHue macia HaOmromanach y copra Camapsinka (19,5%), a
copta Crapr (22,8%) u ITananes (22,9%) 3aHnMano mpoMeXyTOUHOE MECTO.
Brixon macna y coproB [lananes — 272,2 xr/ra; y copra Jledrot — 323,7 kxr/ra;
y copta Camapsiaka — 271,6 xr/ra u y copra Ctapt — 258,6 xr/ra. Kucinornoe uncio
3TUX copToB coctaBmi B cpenneMm 0,31 mr/kr; 0,26 mr/kr; 0,33 mr/kr u 0,30 mr/kr
COOTBECTBEHHO (TabJuia-1).
Tabauna - 1
MacJan4yHOCTh CeMsH H BBIXOJI MacJjia COPTOB PACTOPONIIH NMSITHUCTOM.

Copra Conepxanust Brixonx macna, kr/ra Kucrotnoe uucio,
PacTOPOIIIIITH Mmacia, % mr/KOH
MATHUCTON
8 ~ ~ 8 ~ ~ >
~ ~
™ < = ™ < = ™ < 5
Al N o Al N o I N o
o o (<% o o o, o o o,

[MTananes 22.7 | 23,1 | 22,9 | 266,1 | 278,3 | 272,2 | 0,32 | 0,30 | 0,31
HeOrot 253 | 25,7 | 25,5 | 315,2 | 332,3 | 323,7 | 0,28 | 0,24 | 0,26
Camapsuka | 20,6 | 18,4 | 195 | 286,8 | 2716 | 279,2 | 0,35 | 0,31 | 0,33
Crapt 20,8 | 24,8 | 22,8 | 253,7 | 263,5 | 258,6 | 0,29 | 0,30 | 0,30

Takum 00pazoM, U3XO0Hs W3 PE3yJbTATOB MCCIEIOBAHUNM M OTMEUYEHHBIMU
OMOXUMUYECKUMH OCOOEHHOCTSIMH M COPTOBBIMH  PA3IUYHUSIMU  PaCTOPOIIIITH
MSATHUCTOM, MOKa3aHa BO3MOXKHOCTh U IEI€CO00pPa3HOCTh PACUIMPEHHs] TTOCEBOB
JAHHOM KYyJIbTYPbI B IOYBEHHO-KIMMATUYECKUX YCIOBUAX XOPE3MCKOM 001acTH.

Hnst popmupoBaHuss W TONY4YEHUS CTAOMIBHBIX YpPOXKAEB C XOPOIIMMHU
MTOCEBHBIMH, XO3SMCTBEHHO-IICHHBIMA W TEXHOJOTMYECKMMHU KA4eCTBAMU Ha
3aCOJIEHHBIX M OpOIIAEMBIX AJUTFOBHAJIBHO-IIYTOBBIX IMOYBaX XOPE3MCKOW 00JacTh
PEKOMEHyeTCs BhICEBaTh copTa pactoporiiuu nsatauctoit Jledrot u [lanames.
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XYCYCHSATJAPU, TABBUETIA BA XAJIK XY KAJUK
KYJUIAHWUJINIIH
Xynaiioepranos H.A., ‘MarcagaeBa I1L.T.

L Xopasm Mavmyn akademuscu, 2Ypeanu oasnam Yuusepcumemu
E-mail: xudayberganovl2@mail.ru

Hynéna unuiad ynkapwiaérrad aopu npenapariaapuHuar 60% gan kynporu
YCUMIIMKIapJaH OJMHUIIM YJIapHUHI TaOUHWl pecypciapura OYiaraH TajgaOHHHT
IOKOpY OYnuImuMHM TabMuHiaiau. CYHITH WWwiapaa JOpUBOp YCUMITUKIAPHU
dbolimananuImMaiIMran epjiapaa eTUIITUPUIL XaM/Ia ylIapJaH XoM amié Taiépramniaa
VIApHUHT OMOPKOJOTUK XYCYCUSTIAPUHM YpraHwiml xamaa (apMaieBTHKa
caHoaTura TaJOMK OTUIN 3apypaTuHu Oenrwiad Oepmokna. by Vpunma, y3ra
(brnopanapaH KeNTUPWIraH Xamaa MaXajulMid, UCTHUKOOJUIM JIOpUBOp Ba (poianu
TypJapHU TYPJIM UKJIUM MIAPOUTIApUra OOFJIMK XoJjha Ypranuil, (GUTOKUMEBUIN
XYCYCHUSITIIADUHM TAJIKUK ATHUII Xama JOPUBOP YCUMIUKIAPHU €TUIITUPUIN OUIaH
IIyFyJIJIaHYBYHM KOPXOHAJap/Aa yJIapHU KYNAWTUPHII Ba XOM allECUHU ETUIIITUPHUII
Y4YH TaJIOUK ITUII MyXUM aXxamusiTra sra.

Kaxonna Oorka ¢dnopamapra X0C JIOPUBOP YCUMITMKIIApHA
MaJaHUMIAIITAPUII Ba MKJIMMIAIITAPUINTa OaFvllUlaraH aMalauil TaJKUKOTIIap
VJIApPHUHT  YCUIL-PUBOXKJIAHUIIM, OHTOTCHE3WJa KeYaJuraH >Kapa¢HJIapHUHT
UKJIUMJIAIITHPUIAETIaH MyXUTIArd OMOMOPQOJIOTHK, (PEHOJIOTUK XYyCyCUsTIapura
OOFIMKJIMK HYKTaW Ha3zapuJaH o4u0 Oepwuinra KapaTWIraH KEHI KYJamJId WIMHN
TagKUKOTIap onubd 6opunmoraa. by 6opana, Xx03upru KyHaa HCTHKOOJIIN IOPUBOP
yeumiukaad Xxucoomanran Lycium barbarum L. uxiuMiamtupuirad mapoutiapia
MOpGhOOMOJIOTMK  XYCYCUATIIapUra YHUHI OHTOrEHe3ura OOFJIMK XoJiJa YCHIII-
PUBOXKJIAHUIIN Ba (EHOJOTHSICUHU TAJAKUK OTHUI, YIAPHU TYPIAH TYMPOK-HKIUM
[apouTiiapuja ypyFd Ba BEreTaTUB Hyiap OWIaH KYyNaWTHPUITHUHT WHTEHCHUB
yCYJUTApUHU UNUTA0 YUKHINTA AIOXUIa YBTHOOP KapaTUIMOKIA.

V36ekucron Peciy6iuka Ipesunenruauar 2020 fiun 10 anpengaru ITK-4670-
con “EBBoiiM X0/1a YCyBUM TOPHBOP YCUMIHKIAPHM MyXo(das3a KWIHII, MaJaHui
XO0Jla eTUINTUPHIN, KalWTa WIUIAll Ba MAaBXyd pecypciapliaH  OKWIOHA
doiinananum vopa taaoupiapu tyrpucuaa’ru [1; 1-2-0.]. xamma 2020 wiun 26
Hostopnaru 11K-4901-con “/lopuBOop YCUMIHMKIApHU ETUINTUPHIN Ba KaiTa HIILIAILI,
yIQpHUHT YPYFUWIMTMHUA MyATra KYWWITHU PUBOXIAHTUPHUIN OYiWua WIMMIMA
TQIKUKOTIAp KYJaMUHU KEHTaUTHpUIITa OuJ 4Yopa-Taaldupiiap TYFpucuia TH
KapopJiap Ba Ma3Kyp (aoiusTra TETUIuId 00IIKa MEebEPUN-XYKYKUN XyXKKaTIapaa
OenrwiaHrad Basu(danapHu amaira omMpulaa ymoy JuccepTauus TaJKUKOTH
MyaiisiH Japaxkaja xusMmat Kwiaau[2; 1-2-0.]..
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KunrunmHuHr wiMuil HoMu  “Lycia” cy3ujian kenub yukrad 0ynuo, xo3upiaa
TypkusHuHr x*aHyOuk-rapOuil KHCMHA KOWJAIITaH BHUJIOSAT HOMHUJAH OJIMHIaH.
Lycium artamacu norunua “Lychnus” cy3uman onmHran 0yim6, “€pyrnuk”, €ku
“qUpOoK”’ JeraH MabHOJAPHU aHriaraad. [TypKyMHHHI HOMJIAHUIIHA YCUMIIUK
MEBaJIApUHUHT [AKIW Ba PAHTHJIaH KeJIMO YMKIaH.

Xutoiina ymby TypkyMm é3ma manbGanapiaa xkagumuaan “Ff2” (gou qi) neb
atanrad. by aramanwHr mabHOCH “OYpu MeBa” ne0 TapxkuMma KWinHAIUA. by
HOMHUHT KeJUO YMKUIIM XUTOWIUK JEXKOHJAPHUHT >KUHFWJIHHHT 3U4 TOSJIapU
opacuia OYypu TYJaJapUHUHT SIIAETTaHUHU KYPHUIIM acocuja Keaud YMKIraH.
Xo3upru KyHjaa 3ca nyHéaa ymoy YCUMIUKIAPHUHT MeBaiapu “TOXXu~ HOMH OuJIaH
mamxyp. Xyamu nury Hom Ownan Lycium barbarum L. nan Xwuroit Tabo6atuma 2000
nunnan O0y€H doinanann6 kenunagu. Tabobataa ymolOy YCUMIIMKIAPHUHT acoCaH
WIIU3 MYCTH Ba MeBajapuaaH (poWgamaHWITaHINTd TYFPUCHAA MablyMOTIap
MaBXyl. XuTo Tabo0aTuaa Mas3Kyp TYpKyM XakuJa JacTIa0Kd MabIyMOTIap
Opamuznan onguuru 2800 iunga simarad, XUTOWMHUHT OMPUHYM MMIEPATOPH,
yeumiukmynoc onmuM  Shen Nung (Shennong)umar “Ben Cao Jing” Homim
kuTobouma OepwinraH. XwuTod TaboOaTHaAa TOXWMHUHT S>KATAp Ba OyipakHu
O3UKJIAHTUPHILL, TUKJIALI XyCyCHUITIIapuaaH (oilianaHuiIraH.

Hlynu TabkuIam KepakKu, >KUHFWI TYpKyMH Typiapu XuTod TaboOatuia
HadakaT KacaJUTMKIAPHU JaBojallia-Iopu cudaTuaa, Oalku XUTOMIMKIAPHUHT
KYHAQIMK Xa€THa CaJOMAaTJIMKHU CaKJOBYM 3HI MalIXyp €ryjiuk cudaruaa xam
HUCTEhMOJI KWIMHAIU. XUTOWIAaH Tamkapw XuHFu1 Ocu€HuHr Oomrka: BerHawm,
Kopes Ba Sfnonuss kabu Oolllka MamiakaTiapuaa XaMm XajlK Ta0oOaTHHUHT
axpaiMac KucMu 0ymub xucoOmanany [8; 232-235 -0.].

bytok omum, Bpay, ¢apmokosior, Ooranuk Dioscoridesauar “De materia
medica” acapuna Lycium barbarum L. typkymura mancy0 ycumimkiapian Typiau
XWJI KacaJUTMKIApHU JaBonamiga (ovgananum OVinYa MabIyMOTIap MaBXKy/I.
OnuM ycumiIMKIaH Tak€piaaHraH CypTMa MalixaMJlaH KOpaKyTUpJaH Xauoc Oyiuil,
KMYMMa Ba OJKCCyJanusiap, KYyJOKIaH WHPUHT KEIUIIWHU TYXTATHIN, TEPU
SUUIMFJIAHULIIMHA JaBonamaa Kymuiarad. HlyHuaraek, nammamanapuiad OBKaT Xa3sm
KWW ab30JAPUHUHT Oy3yJIHIINIA, OIIKO30H SPaCUHM AaBOJIalla, JU3EHTEpUIa,
HyTanra Kapid, Xai3 KYpUIIHA Oy3yaulinaa, KyTypUIll KacaJLTUTHMHH JaBOJIAIIA
doitnananran. JIekuH onvM TYpKyMHHUHT ailHaH Kailcu TypuzaH (oiganaHraliuru
XaKuJa aHWK MabJIyMOTJIap MaBxkyn smac. UyHku Oy BakTna Typ XaKuaa aHUK
TylIyHYajgap MaBxyja Oynamaras [4; 7-19 -6.].

N6n Cunonunr “Tubd xomynmapu”ma Lycium barbarum L. mmHr mudobaxir
XycycusTiiapu TabpudiaaHran Oynu0, acapaa YcuMIuK “Xxy3as3”, “dunzaxpax’
HOMJIapu OwiaH Kailn sTwiraH. AOy Palixon bepynuiinunr “Kuto0 ac-caiinana
but-T-TH06” acapuaa Yyeumiuk “xyman” (“xy3asz’ra SKHH) Ba YHTa XyCYCHUSATIapH
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SKUH OyiraH “drizaxpax’” HOMJIAPU OCTHIA KEITHPWITAH. XyIId Iy HOM OujiaH
["anennuHr acapiapuaa Xam yupaiian. Jlekus ymoy acapiapHUHT Oapyacuia Xyaa
€kM Xy3a3 XMHAUCTOH 1A Ba ApaOuCTOHAa yupanu aeriuiaau.

Lycium barbarum L. mwar Xanyowit Ba [lumonmit Amepuka, Adpuka,
EBpocuéna TypnapHUHT OOMIUTH KUXATHIaH Oup-OupuaaH KaTTa hapkK Kuica xam,
doitnananumnaauran typiaap conu HucOaran Yyxmam. Iy ca®abnu, Typiapaan
doitmananum HUCOaTH KeckuH (apk Kuiaau. EBpocuéna 14 typman 9 typ Ba 1
HaBu (64%) dboitmananmiagu. Lycium barbarum L. Huar acocuii kucmu sibHu 86 %
u Amepuka Ba Adpukaaa tapkairad 0yiau0, ynapaan ¢akar 31 % u (26 Typ) o3mK-
OBKaT Ba THOOMETNA KYJUTaHWIQAW. ABCTpaiuss Ba THHY OPOJUTAPU SHACMIIAPH
OYNTaH UKKH TYp Ca UCTEHMOJI KHJIMHAH.

Lycium barbarum L. wHmHr €m HOBasiapm Ba OapriiapumaH IIapK
Mamiakariapu Ba Mcnmanuspga camarnap ta€pinaHaav. XUToMHUHT [llumonmi
Fapouii kucmmna wmaganuitnamrupwirad Ba 600 #Hunman Oy€H erumTupud
kenuHaau. Xutonnan EBpoma, Amepuka Ba ABcrpamusra “Superfood” cudaruna
eTka3ub Oepwiagu Ba Oy MaxcyJoTJIap O3MK-OBKAT KymiuMuaiapu cudaruaa
UCTehMOIN KumuHaau [4; 7-19 -0.].

AKII Ba Xwuroiiga yTKa3wiraH KIMHUK TaJKUKOTJIAp HaTWXKallapura Kypa,
Lycium barbarum L. wmeBanapuauHr Taiépianran mapoatan 14 kyaman 30
KyHrada UCTEhMOJI KWJIMII YMYMHN XOJATHU SXIIWIAII, 1Ty )KyMJIaJaH HEBPOJIOTHK
Ba TCHXOJIOTHK XOJIaT, FOPaK-KOH TOMHUp, MYIIAKIAp (QYHKIUSACH, NTYHUHTIIECK
OIIKO30H-MYaK TPAKTHHUHT MYHTa3aMIIMTHHH TabMHUHIANI Ba SIXIIWIAHUITHHHA
kypcatau [63;1702 -1717-6.].

Lycium barbarum L. tapkubumaru LBP &émaptupyBun Ba HEBpPONPOTEKTHB
XYCYCHUSITra 3ra SKaHJIWrd aHWkiganrad. Lycium barbarum L. momucaxapuiap
TapKUOWIaH aXXpaTuO OJIMHTAaH apaOWHOTANAKTAaH-OKCWIH, CTPECCAaH XUMOSIIOBYU
tabcupra sra [99; 95-99-6.].

IyHuHrAeK, OMp KaH4a SKCIIEPUMMEHTal Ba KJIMHHMK TaiKUKoTiap Lycium
barbarum L. xanmoum guabeTra Kapiid TabCUpPH HcOOTIIaHraH. J[naOeTuk
peruHONaTHs OWjlaH orpurad 6emopiapaa Lycium barbarum L. meBamapunusr 3 o
JaBOMHJIa UCTEHMOJ KHJIHII Ha3opaT rypyxiaapuna uramua C mukaopuan 31% ra
SOD daommuruam 87% ommupranaurd Ba Junuj nepokcua Mukaopuan 20% rava
KaMaWTUPHINY aHWKTaHraH [ 5; 437-445-6.].

Xwuroina omarna 'oxxu HOMM Owiad Tanmiarad Lycium barbarum L. meBacu
capaToHra Kapiii BocHuTa, €pJaMud Mojja cudartuia UiiaTuiIagu. Y HUHT acoCUi
daon mommamapu Lycium barbarum L. momucaxapumnapu (LBP), ckononernn Ba 2-
O-b-D-mroxonupano3ui-L-ackopoux kuciaoracu(AA-2bG), capaToH
XyXalpajiapura armonTOTHK Ba aHTUIPOIU(GEPATHB TAbCUP KYPCATHIITN aHUKJIAHH.
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bynnan Tamkapu, LBP HUHT oprannzMra ”MMYyHOMOTYJISIIIMOH TaAbCUPU MaBXKY]I Ba
capaTOH TEPANUSICHHUHT TAbCUPHHH Kydaitupamu [5; 437-445-6.].

Lycium barbarum L. Xwutolina éBBoiin XoJija KEHI TapKajiraH Ba TaOuaTiAaH
nurn6 onmaran. Kevwmauanuk 1987 #imnman Oommad HwuHcs mpoBmHIOMsICHAA
XyKyMaT Japaxacuja ymoy TypiaapHU ETHUINTUPHUIN Wyiara KYWWIIW Ba KYIiad
Hupuk Joduxanap acocuaa XyxkKaaukiapia eTUIITUpWwiIa OonutaHgu. XO03Upru
KyHTa KeTuO TypKyM TypJiapyu MeBajapujaH KypuTWINO TYFPUIAH TYFPU UCTEHMOT
KWIMHAIW €KW Typiu mapOatTiap, ypyF €FM, KyKyH IIaKJIWIa HOH Ba KaHIOJaT
MaxcyJoTiapuaa Kyuranwianu [7; 15-19-6.].

Lycium barbarum L. Xwutolinuur Oup Heua npoBuHimsuiapuaa 82000 ra
IUTAaHTANMsUIapAa eTUINTHPUIaA Ba Wuiaura skaxoH Ooszopura 95000 TomHaraua
KYpUTHITaH MeBalap dKCIOpT KuinHaau. Macaman, oupruna 2004 iimnga $ 120
MJTH. JIOJUTAPJIMK MeBaJlap SKCTIOPT KUJIMHTaH.

yamaraek Lycium barbarum L. acamumn yecumumukirap 0Yimu0 XucoOaHaIH.
['ynmnapugad  OJWHTAH acajlHUHT METaOOJIM3MHHU  ONTHMAJUIAINTHPHUII, TEMHUP
MUKJIOPWHHM KYTapuIll BA UIMMYHUTETHH MyCTaxKamiialll Y4yH Kynaa (houmgamumup.
Lycium barbarum L. 1 ra maiinonugan — 800 kr raua acan Huruin MyMKuH [6; 232-
235-0.].

Lycium barbarum L. meBamapm y3ym OwiaH KymwinO 1mrapo0 wuiniad
yUKapuiga XxaM KyulaHwiaad. byHmaH tamkapu XWTOWIAa MEBalapuliaH Te3
SPUIiTTaH KaxBanap XaMm uimiad unkapunanu [8; 232-235 -6.]. Em xypraknapu Ba
Oapriapu xaM TIDKOpaT Makcaaunaa doipanaHwiaam, JCKUH 0ab3u TYpIapHHUHT
Oapru, nostapu ojlaM Ba YOpBa MOJIJIAPU YUYH 3axXapiu 0ynud xucobiaHaau.

bynnan Tamkapu Lycium barbarum L. HuHT KeHT wianu3 TU3UMH Tydaiiiu,
Kymian napé€ OVinmapuHm OapkapopiamrTupuiiga xamaa Eppoma Ba Ocuéna Oy
YCUMITMKIIapIaH HopacMUi TYCUK cudaTtuaa xam Gorinaranmiany [8; 232-235 -0.].

Ymyman onranga Lycium barbarum L. gan nyné Oyitrua acocaH JOPUBOPIIHK
XycycuaTura Kypa ¢oivnamanmin® kemuHaaum. Lycium barbarum L. wunr Oapua
KHCMH XaJIK Ba HIIMHI THOOMET A KSHT KYJIJIaHWUJIA M.
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XORAZM VILOYATI TUPROQ-IQLIM SHAROITIDA DORIVOR
MAVRAK NAVLARINING FENOLOGIK MUDDATLARI

1Xabibulla Xoji X.A., 2Abduraximov U.K.

'Urganch davlat universiteti, 2Xorazm Ma 'mun akademiyasi
E-mail: xojarbibixabibulloxoji@gmail.com

Hozirgi vaqtda tabiily va yovvoyi holda ofsayotgan ko‘pgina dorivor
o‘simliklarni yig‘ib-terib olish, farmatsevtika sanoatini yetarlicha xomashyo bilan
ta’minlay olmaydi va ko‘pincha bu o‘simliklarning tabiiy resurslarining tugashiga
olib keladi. Shu boisdan ham respublikamizda milliy farmatsevtika bozorimizni
to‘g‘ri shakllantirish va dorivor o‘simliklar xom ashyosini jahon talablari asosida
ishlab chigarishni tashkil etish uchun dorivor o‘simliklarni qishlog xo‘jaligiga
kiritish va madaniylashtirish, keng maydonlarda va plantatsiyalarda yetishtirish
muhim ahamiyatga ega [1].

Dorivor o‘simliklarni keng maydonlarda yetishtirish va ishlab chigarishga joriy
etishning muhim yo‘llaridan biri ilmiy tadgigot institutlari, botanika bog‘larida
introduksiya qilish va shu bilan birga birlamchi urug‘chiligini yo‘lga qo‘yish
hisoblanadi [2].
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Ma’lumki, yovvoyi va madaniy holda yetishtirilayotgan dorivor o‘simliklarni
o‘rganishda eng muhim jihat bu ularning xom ashyo zahiralarini baholash va
o‘simliklarni yig‘ish vaqgtini magbullashtirishdan iborat [3].

Yangi turdagi dorivor o‘simliklarni madaniy holda yetishtirish, ularni
introduksion baholash, va shu asosda istigbolli tur va navlarni tanlash ishlari
fagatgina tabiiy va iglim sharoitlarini inobatga olgan holda ularni chuqur, ilmiy
jihatdan har tomonlama tadgiq gilishga bog‘liq [4].

Uzoq muddatli fenologik kuzatishlar natijalari yillik kalendar kunlariga
umumlashtirilib, ular o‘simlikning o‘sishi, rivojlanishi davomida ko‘p sonli
mavsumiy vegetatsion fazalarning boshlanishi hamda tugash muddatlarini belgilash
uchun muhim qo‘llanma hisoblanadi. Kuzatilgan fenologik gonuniyatlar
o‘simlikning vegetatsion fazalari uchun asos bo‘lib, introdutsent o‘simlikni
yetishtirish davomida mavsumiy turli xil agrotexnik tadbirlarni o‘tkazishga, kasallik
va zararkunandalar garshi kurash choralarini qo‘llashga xizmat qgiladi. Fenologik
kuzatishlar natijalari o‘simliklarni introduksion baholashda, joriy vegetatsiya
davrini bashorat gilishda muhim amaliy ahamiyatga ega [5].

Vegetatsiya davrining boshlanishi, gullash, hosil tugish va vegetatsiya
davrining tugashi — o‘simlik rivojlanish mavsumiy ritmining asosiy bosqichlarini
ifodalaydi. Muayyan bir o‘simlik turining vegetatsion mavsumiy rivojlanishini
to‘liq siklini muvaffagiyatli o‘tashi introduksion baholashning eng muhim
mezonlaridan biri hisoblanadi. Fenologik ritmlar to‘g‘ridan-to‘g‘ri iglim
sharoitlariga bog‘liq bo‘lib, yilning har bir fasliga (bahorning kech yoki erta kelishi,
qurg‘oqchilik, va hakozo) garab o‘zgarib turadi. Shu boisdan ham ma’lum bir
hudud uchun mos bo‘lgan introdutsiyent o‘simliklarning vegetatsion rivojlanishi
davomida fenologik fazalarni to‘lig muddatda gamrab olishi introduksiyaning va
introduksion baholashning muhim ko‘rsatkichi hisoblanadi [6].

Shu boisdan ham ilmiy tadgiqot vazifalaridan kelib chigib o‘z tajribalarimizda
Xorazm viloyatining o‘rtacha sho‘rlangan tuproglari sharoitida dorivor mavrak
navlarinining, ya’ni Fioletoviy aromat, Dubravniy va Kubanes navlarining
mavsumiy rivojlanish fazalarida o‘sish va rivojlanishi bo‘yicha fenologik
muddatlarini o‘rgandik. 2023-2024-yillarda tanlab olingan dorivor mavrak navlari
Xorazm viloyatining Xiva tumani “Ro‘zmat Madaminov” nomidagi fermerlar
uyushmasi hududida joylashgan Xorazm Ma’mun akademiyasining eksperimental
tajriba bazasi dalalariga ekilib, ularning bioekologik xususiyatlari o‘rganildi.

Jumladan, 2023-yilda tajriba dalasiga dorivor mavrak navlari 24-mart kuni
ekilgan bo‘lsa, barcha navlar 02-10-aprelda to‘liq unib chigganigi gayd qilindi.
Xususan, Fioletoviy aromat navi 02-aprelda unib chigganligi kuzatilgan bo‘lsa 09-
aprelda to‘liq unib chiqganligi aniglandi. Dubravniy navi esa nihollar 02-aprelda
unib chigishi gayd gilingan bo‘lsa 10-aprelda to‘liq unib chigganligi kuzatildi.
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Dorivor mavrakning Kubanes navida unib chiggan nihollar 03-aprel kuni kuzatilgan
bo‘lsa, 09-aprelda barcha nihollar to‘lig unib chigganligi aniglandi. Shonalash
fazasining boshlanishi Fioletoviy aromat navida 22-may kuni boshlangan bo‘lsa
yoppasiga shonalash fazasi 09-iyun da kuzatildi. Dubravniy navida esa ushbu
ko‘satkichlar mos ravishda 20.05 va 07-iyun kunlari aniglandi. Dorivor mavrakning
Kubanes navida shonalash fazasining boshlanishi 20-may kuni gayd gilingan bo‘lsa,
08-iyunda to‘liq shonalash fazasiga kirganligi aniglandi (1-jadval).

1. jalval

Dorivor mavrak navlari vegetatsiyatsiyasining o¢sib rivojlanishi davomida
fenologik muddatlari

Rivojlanish fazalari Fenologik muddatlar
Fioletoviy aromat Dubravniy Kubanes
To‘lig unib chigishi 02.04-09.04 02.04-10.04 03.04-09.04
Shonalash
boshlanishi 22.05 20.05 20.05
yoppasiga 09.06 07.06 08.06
Gullashi
boshlanishi 13.06 11.06 11.06
yoppasiga 30.06 29.06 30.06
Hosil tugish
boshlanishi 17.07 13.07 14.07
yoppasiga 02.08 29.07 29.07

Dorivor mavrak navlarida gullash fazasining boshlanishi 11-iyundan 13-iyun
kuni gayd gilingan bo‘lsa, yoppasiga gullash fazasi 29-30-iyun kuni kuzatildi.
Xususan, Fioletoviy aromat navida gullash fazasi 13-iyunda boshlanib, 30-iyunda
yoppasiga gullashi kuzatildi. Dubravniy va Kubanes navlarida esa gullash
fazasining boshlanishi 11-iyunda gayd gilingan bo‘lsa, yoppasiga gullash fazasi 29-
30-iyun kunlari aniglandi. Hosil tugish fazasining boshlanishi Fioletoviy aromat
navida 17-iyulda, Dubravniy navida 13-iyulda va Kubanes navida 14-iyulda
kuzatilgan bo‘lsa, yoppasiga hosil tugish fazasi Fioletoviy aromat navida 02-
avgustda, Dubravniy va Kubanes navlarida esa 29-iyulda aniglandi.

O‘tkazilgan ko‘p yillik tajribalar hamda vegetatsiyasining o‘sish va rivojlanish
fazalarida gayd gilingan fenologik muddatlar natijalariga ko‘ra, respublikamizdagi
dorivor o‘simliklarga ixtisoslashgan klasterlarga farmatsevtika sanoati uchun xom
ashyo tayyorlash va dorivor o‘simliklarni xorijga eksport gilish magsadida Xorazm
viloyatining o‘rtacha sho‘rlangan va sug‘oriladigan o‘tlogi — allyuvial tuproglarida
sharoitida dorivor mavrakning Dubravniy va fioletoviy aromat navlarini ekin
maydonlarini kengaytirish va katta plantatsiyalarga ekish magsadga muvofiqdir.
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XORAZM VILOYATI TUPROQ-IQLIM SHAROITIDA DORIVOR
MAVRAK NAVLARINING O‘SISHI, RIVOJLANISHI VA HOSILDORLIGI

Xabibulla Xoji X.A., 2Abduraximov U.K., *Saidov R.1I.

'Urganch davlat universiteti,
2Xorazm Ma 'mun akademiyasi, 3Qoraqum ilmiy tajriba stansiyasi,
E-mail: xojarbibixabibulloxoji@gmail.com

Ma’lumki, dorivor o‘simlikshunoslik sohasida dorivor o‘simliklarni yetishtirish
jarayonida asosiy magsad yuqori va sifatli hosil olish magsad gilinadi. Yuqori va sifatli
hosil olish juda ko‘plab omillarga, tuprog-iglim sharoitlariga, o‘simlik naviga,
agrotexnik tadbirlarga hamda zamonaviy resurstejamkor texnologiyalarni qo‘llashga
bog‘liqdir [1].

Bugungi kunda mamlakatimizda dorivor o‘simliklarni muhofaza qilish, mavjud
resurslar va imkoniyatlardan ogilona foydalanish, dorivor o‘simlik turlarini yetishtirish,
ularni gayta ishlash bo‘yicha plantatsiyalar barpo etish borasida izchil islohotlar
amalga oshirilmoqda [2].

Hozirgi vaqgtda tabiiy dorivor o‘simliklar xom ashyosi asosida olingan dori
preparatlarining savdo ulushi jahon bozorida yiliga gariyb 60 milliard AQSH dollarini
tashkil etadi. Ularni ishlab chigarish bo‘yicha Xitoy, Hindiston, Yaponiya, Fransiya,
Germaniya, Belarusiya, Ukraina, Rossiya yetakchi mamlakatlar hisoblanadi [3].

Farmatsevtika sohasini tabiiy dorivor o‘simlik xom ashyosi bilan ta’minlash
O‘zbekistonda, dunyoning boshga ko‘plab mamlakatlarida bo‘lgani kabi, davlat
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siyosatining strategik ustuvor yo‘nalishlaridan biri hisoblanadi, chunki u kamida uchta:
aholi salomatligini saglash, milliy farmatsevtika infrastrukturasini yuksaltirish hamda
dorivor o‘simliklarning agrosanoat kompleksini yanada rivojlantirish kabi muhim
yo‘nalishlarni gamrab oladi [4].

Shu munosabat bilan mamlakatimiz qishlog xo‘jaligi korxonalari tomonidan
ishlab chigarilgan va xarid gilinadigan xom ashyodan mabhalliy ishlab chiqgarishni
rivojlantirish, shuningdek, ichki ehtiyojlarni gondirish va yuqori sifatli, ekologik toza
tayyor mahsulot eksportini ko‘paytirish muhim ahamiyatga ega. Lekin, bugungi kunda
mamlakatimizda dorivor o‘simliklarni gishlogq xo‘jaligiga Kkiritish, introduksion
baholash, dorivor o‘simliklarni ishlab chigarishga ixtisoslashgan klasster kam [5].

Dorivor o‘simliklarni madaniy holda katta maydonlarda yetishtirishda ulardan
olinadigan hosilning maksimal darajasi, uning sifati va biologik faolligini belgilovchi
xomashyo tarkibidagi asosiy ta’sir qiluvchi moddalarning tarkibi sifat va miqdor
jihatdan bir biri bilan mutanosib bo‘lishi lozim [6].

2023-2024-yillarda tanlab olingan dorivor mavrak navlari Xorazm viloyatining
Xiva tumani “Ro‘zmat Madaminov” nomidagi fermerlar uyushmasi hududida
joylashgan Xorazm Ma’mun akademiyasining eksperimental tajriba bazasi dalalariga
ekilib, ularning bioekologik xususiyatlari o‘rganildi.

Shu boisdan ham ilmiy tadgiqot vazifalaridan kelib chigib o‘z tajribalarimizda
Xorazm viloyatining o‘rtacha sho‘rlangan tuproglari sharoitida dorivor mavrak
navlarinining, ya’ni Fioletoviy aromat, Dubravniy va Kubanes navlarining mavsumiy
rivojlanish fazalarida o‘sish va rivojlanishini o‘rgandik.

Tajribalarda dorivor mavrak navlarining to‘pgul uzunligi, kosachalar soni tadqiq
gilinganida Fioletoviy aromat navida to‘pgul uzunligi 59,7 sm, Dubravniy navida —
63,4 sm va Kubanes navida — 57,4 sm ekanligi kuzatildi.

Dorivor mavrak navlarida har bir o‘simlikdagi kosachalar soni esa Fioletoviy
aromat navida 80, 0 dona, Dubravniy navida — 88,9 dona va Kubanes navida — 78,9
donani tashkil gilganligi aniglandi (1-jadval)

1-jadval
Dorivor mavrak navlarining biometrik ko‘rsatkichlari
(o‘rtacha 2023-2024 yy.)
Dorivor mavrak | O°‘simlik To‘pgul Og‘irligi, g Kosachalar |Hosildorlik, s/ga
navlari bo‘yi, sm [uzunligi, sm| poya barg | umu- | soni dona
miy
Rivojlanish fazasi oxirida
Fioletoviy aromat 112,6 59,7 46,3 14,4 11489 80,0 12,7
Dubravniy 118,1 63,4 48,0 14,8 | 158,9 88,9 13,2
Kubanes 108,1 57,4 451 | 11,6 |153,5 78,9 10,6
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2023-yil davomida dorivor mavrak navlarida har bir o‘simlikdagi barg sathining
yuzasi aniglanganida Fioletoviy aromat navida 26,5 sm? ni tashkil gilgan bo‘lsa, 2024-
yilda ushbu ko‘rsatkichlar 25,9 sm? ekanligi kuzatildi. Dubravniy navida har bir
o‘simlikdagi barg sathi tadqiq gilinganida 2023-yilda 29,8 sm? 2024-yilda esa 27,4 sm?
ekanligi gayd gilindi. Kubanes navida esa 2023-yilda 18,6 sm? va 2024-yilda 17,9 sm?
ekanligi kuzatildi.

Tajribalarda dorivor mavrak navlarida har bitta o‘simlik og‘irligi tadqiq
gilinganida Fioletoviy aromat navida bitta o‘simlikning umumiy og‘irligi 148,9 g, shu
jumladan, poya og‘irligi 46,3 g. va barg og‘irligi 14,8 g ni tashkil etganligi aniglangan
bo‘lsa, Dubravniy navida esa ushbu ko‘rsatkichlar mos ravishda 158,9 g; 48 g va 14,4
g ekanigi kuzatildi. Dorivor mavrakning Kubanes navida bitta o‘simlikning umumiy
og‘irligi 153,5 g, poya og‘irligi 45,1 g va barg og‘irligi 11,6 g ekanligi qayd gilindi.

Tuprog‘i va iglimini hisobga olgan holda, ko‘proq va sifatli xom ashyo
yetishtirish uchun sug‘oriladigan yerlarda dorivor mavrak navlarini yetishtirish
magsadga muvofig. Mexanik tarkibi o‘rtacha bo‘lgan sug‘oriladigan unumdor
tuproglarda dorivor mavrak yetishtirish orqgali yaxshi natijalarga erishish mumkin.
Ko‘p yillik ilmiy kuzatishlar shuni ko‘rsatdiki, tabily muhitda o‘sadigan dorivor
o‘simliklar va navlarda biologik faol moddalarning tarkibi to‘liq saglanib qolishi
kuzatilgan. Birinchi yilda ekilgan dorivor mavrak barglari sentyabr oyida bir marta
yig‘iladi. Ikkinchi yilda, mavsum boshlanishidan oldin, o‘simlikning yugori gismi
kesilib 5-8 sm qgoldiriladi, eski shoxlari kesiladi. Birinchi hosil avgust oyining oxirida
yakunlanadi. Agrotexnik tadbirlar yugori saviyada o‘tkazilsa 3-marta dorivor mavrak
barglarini terib olish mumkin [7].

Bizning tadgiqotlarimizda dorivor mavrak navlarida rivojlanish fazalari bo‘yicha
o‘sishi, rivojlanishi va hosildorligi o‘rganilganda bir muncha farglar kuzatildi.
Jumladan, 2023-yilda rivojlanish fazasi oxirida Fioletoviy aromat navining jami urug’
hosildorligi — 0,69 s/ga, jami yashil massa hosildorligi — 7,6 s/ga bo‘lib, 1- barg
terimida — 4,3 s/ga; 2- barg terimida 3,3 s/ga tashkil gilgan bo‘lsa, 2024-yilda jami
urug* hosildorligi — 0,98 s/ga, jami yashil massa hosildorligi — 12,7 s/ga bo‘lib, 1 barg
terimida — 4,6 s/ga; 2 barg terimida 3,9 s/ga va 3 barg terimida 4,2 s/ga ekanligi gayd
gilindi (2-jadval).

2-jadval
Dorivor mavrak navlarining hosildorligi, s/ga
Dorivor mavrak Hosildorlik, s/ga
navlari I-terim I1-terim [1l-terim | Jami yashil massa Jami urug’
hosildorligi hosildorligi
2023 il
Fioletoviy 4,3 3,3 - 7,6 0,69
aromat
Dubravniy 51 3,2 - 8,3 0,72
Kubanes 3,8 2,7 - 6,5 0,53
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2024 yil
Fioletoviy 4,6 3.9 4,2 12,7 0,98
aromat
Dubravniy 54 4,2 3,6 13,2 1,17
Kubanes 4,1 3,8 2,7 10,6 0,85

2023-yilda rivojlanish fazasi oxirida Dubravniy navining jami urug® hosildorligi —
0,72 s/ga, jami yashil massa hosildorligi — 8,3 s/ga bo‘lib, 1 barg terimida — 5,1 s/ga; 2
barg terimida 3,2 s/ga tashkil gilgan bo‘lsa, 2024-yilda jami urug® hosildorligi —1,17
s/ga, jami yashil massa hosildorligi — 13,2 s/ga bo‘lib, 1 barg terimida — 5,4 s/ga; 2
barg terimida — 4,2 s/ga va 3 barg terimida 3,6 s/ga ekanligi kuzatildi.

2023-yilda rivojlanish fazasi oxirida Kubanes navining jami urug® hosildorligi —
0,53 s/ga, jami yashil massa hosildorligi — 6,5 s/ga bo‘lib, 1 barg terimida — 3,8 s/ga; 2
barg terimida 2,7 s/ga tashkil gilgan bo‘lsa, 2024-yilda jami urug® hosildorligi —0,85
s/ga, jami yashil massa hosildorligi — 10,6 s/ga bo‘lib, 1 barg terimida —4,1 s/ga; 2 barg
terimida — 3,8 s/ga va 3 barg terimida 2,7 s/ga ekanligi kuzatildi.

Xulosa qilib shuni aytish mumkin-ki, Xorazm viloyatining o‘rtacha sho‘rlangan
va sug‘oriladigan o‘tloqi — allyuvial tuproglarida sharoitida dorivor mavrakning
Dubravniy va fioletoviy aromat navlarini ekin maydonlarini kengaytirish va katta
plantatsiyalarga ekish magsadga muvofiqdir.
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Hozirgi vaqtda iglim o‘zgarishi, atrof-muhitga antropogen ta‘sirning kuchayishi,
kimyoviy moddalarning haddan tashqgari ko‘p ishlatilishi va boshga omillar ta‘siri
sharoitida bioxilma-xillikni saglash masalasi dolzarbligicha golmogda [3]. O‘simliklar
hayotida o°sish va rivojlanish jarayonini hamda hosildorlikni ta‘minlashda fotosintez
sof mahsuldorligining ahamiyati beqiyosdir. Aynigsa, fotosintez sof mahsuldorligi
bevosita o‘simliklarning biologik va xo‘jalik hosil salmog‘i bilan to‘g‘ri proporsional
bog‘ligdir. O‘simliklar qurug massasining 95 foizini organik moddalar tashkil etadi.
Ushbu organik moddalarning asosiy gismi esa generativ organlarning shakllanishiga
sarflanadi. Xo‘jalik hosil salmog‘ini aniglashda yutilgan karbonat angidrid va
to‘plangan organik moddaning nisbati katta ahamiyatga ega. Tashgi muhitning noqulay
ekologik omillari (tuprog sho‘rlanishi va qurg‘oqchiligi) ta‘sirida fotosintez sof
mahsuldorligining davomiyligi qgisgaradi, natijada o‘simlikning assimilyatsion
mahsuldorligi ham kamayadi. Bunda yutilgan karbonat angidrid va to‘plangan organik
moddaning nisbati o‘rtasida muvozanat buziladi [2].

Ma‘lumki, barglarning assimilyatsion yuzasiga bog‘liq bo‘lgan fotosintetik
solmog‘i ham hosilning hajmiga katta ta‘sir ko‘rsatadi. Jumladan, barcha madaniy
ekinlar uchun barg yuzasining optimal yig‘indisi mavjud bo‘lib, unga ko‘ra mazkur
o‘simlik maksimal hosil beradi [6].

Barg yuzasi ekinlar galinligi, yetishtirish usullari, agrometeorologik va boshga
sharoitlarga bog‘liq xolda o‘zgarishi mumkin. Bu ko‘rsatkichdan tashqari,
o‘simliklarning asosiy fotosintetik faoliyatining ko‘rsatkichlari bu fotosintetik
potensial, yashil va qurug massaning to‘planishi, hamda fotosintezning sofa
maxsuldorligi ko‘rsatkichidir [1].

Mamlakatimiz florasida milliy iqtisodiyotimiz uchun muhim bo‘lgan ko‘plab
o‘simlik turlari mavjud. Ammo bunday o‘simliklarni o‘rganish ko‘pincha turli
sohalarda chuqur o‘rganilgan bo‘lsada (ilmiy, tibbiy, sanoat va hokazo) biologik va
agronomik jihatdan kam o‘rganilgan. Jahon va mamlakatimiz olimlari tomonidan
o‘rganilayotgan foydali o‘simliklar orasida gimmatli bioflovonoidlarga boy bo‘lgan
dastarbosh (Tanacetum) turlari O‘zbekiston milliy iqgtisodiyotida, xalg tabobati va
zamonaviy tibbiyotda muhim rol o‘ynaydi va keng migyosda foydalaniladi. Dastarbosh
turlari Xorazm viloyatida birmuncha yangi ekin hisoblanganligi sababli, Xorazm
viloyati tuprog-iglim sharoitida, fenologik, morfo-fiziologik xususiyatlari va
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biokimyoviy tarkibi, yetishtirish texnologiyasi shuningdek, qo‘llash imkoniyatlari
umuman o‘rganilmagan.

Shu boisdan ham o‘z ilmiy tadgiqot vazifalaridan kelib chigib tajribalarimizda
dastarbosh o‘simligining 3 turi: oddiy dastarbosh (Tanacetum vulgare L.),
kumushsimon dastarbosh (Tanacetum argenteum L.) va vyirik bargli dastarbosh
(Tanacetum macrophyllum L.) vegetatsiyasining yon novdalar hosil bo‘lish, shonalash,
gullash fazasining boshlanishi va to‘lig gullaganda hamda pishish fazasida fotosintetik
salmog‘i aniglandi.

Tadqigotlar Xorazm viloyati Xiva tumani hududida joylashgan O‘rmon xo‘jaligi
ilmiy-tadgiqot institutiga garashli Qoragqum ilmiy tajriba stansiyasining tajriba
dalalarida amalga oshirildi.

Tajriba dalalarining tuproglari asosan o‘tlogi-allyuvial tuproglar hisoblanadi.
Ushbu turdagi tuproglar Amudaryoning quyi ogimidagi yerlarni egallab, Xorazm
viloyatidagi ekin maydonlarining 34,2 foizini tashkil giladi. Ular Amudaryoning
hozirgi delta sharoitida shakllangan. Yer osti suvlari minerallashgan va 1-3 m
chuqurlikda joylashgan. Agrokimyoviy xossalari bo‘yicha tajriba maydoni tuproglari
karbonatlashgan, kam strukturali, chirindi miqdorining kamligi va sho‘rlanishga
moyilligi bilan ajralib turadi. Tajriba tuproglari asosan o‘rtacha sho‘rlangan bo‘lib,
xlorid-sulfatli tipga mansub.

Rivojlanishning mavsumiy ritmini standart usullardan foydalangan holda
o‘simliklar rivojlanishining asosiy bosgichlarining boshlanishi vagtlari bo‘yicha
kuzatishlar olib borildi. Fenologik kuzatuv ma’lumotlariga ishlov berish V.N. Nilov
usuli bo‘yicha qo‘shimchalarni inobatga olgan xolda bajarildi [4].

Fenologik kuzatishlar urug‘lar unib chiggandan to pishib yetilgunga gadar amalga
oshirildi. Rivojlanish fazasining boshlanishi o‘simliklarning — 10 fozida namoyon
bo‘lganda, to‘liq fazada esa — 75 foiz kuzatilgan vaqtda deb gabul gilindi [5].

Dastarbosh o‘simligi turlarida o‘sish va rivojlanish dinamikasi ikkita chegaradosh
bo‘lmagan takroriyliklardagi maydonchalarning diagonali bo‘yicha 50 ta o‘simliklarni
o‘Ichash orgali hisoblandi. O‘lchashlar har bir tajriba maydonchasining 10 ta nugtasida
o‘tkazildi.

O‘sish davrida dastarbosh o‘simligi vegetatsiyasining barcha fazalarida, ya’ni,
yon novdalar hosil bo‘lish, shonalash, gullash fazasining boshlanishi va to‘liq
gullaganda hamda pishish fazasida fenologik muddatlarning bosqichlari aniglandi.
Fenologik kuzatishlar har oyning 2- kunida olib borildi.

O‘rganilayotgan barcha turlarda shonalash fazasida fotosintetik salmog‘ining faol
o‘sishi kuzatildi. Jumladan 2023-2024-yillarda yirik bargli dastarbosh turida
fotosintetik salmog‘ining o‘rtacha ko‘rsatkichlari 90,1 va 89,7 ming/m?/ga oshgan
bo‘lib, yon novdalar hosil bo‘lish fazasi bilan solishtirilganda 84,7% va 83,3% ga ega
ekanligi aniglandi. Kumushsimon dartarbosh turi fotosintetik salmog‘ining o‘rtacha
ko‘rsatkichi 95,2 va 114,2 ming/m?ga ga oshganligi kuzatilib, yon novdalar hosil
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bo‘lish fazasi bilan solishtirilganda 81,9% va 83,1% ni tashkil gilgan bo‘lsa, oddiy
dastarbosh turi fotosintetik salmog‘ining o‘rtacha ko‘rsatkichlari 91,8 va 107,6
ming/m?/ga ga oshgan bo‘lib, yon novdalar hosil bo‘lish fazasi bilan solishtirilganda
85,6% va 84,7% ekanligi kuzatildi (1-diagramma).

Dastarbosh turlarining fotosintetik salmog‘ining ko‘rsatkichlari maksimal
giymatlari to‘liq gullash fazasida gayd etildi va mos ravishda oddiy dastarbosh — 297,5
va 320,2 ming/m?/ga, kumushsimon dastarbosh — 306,5 va 334,6 ming/m?/ga va yirik
bargli dastarbosh turida — 286,4 va 312,4 ming/m?/ga ni tashkil gildi.

O‘rganilayotgan dastarboshning barcha turlarida vegetetsiyaning oxiriga kelib,
ya’ni pishish fazasida fotosintetik salmog‘ining miqdorlari asta sekin pasayishi
kuzatildi.

Dastarbosh turlari barglarining fotosintetik salmog'i,
ming/m2/ga, 2023y.

350,0 226.8 297, 5 286 4 262,8
300,0 ’

250,0 2204 | 2166 2453 | 2372
200,0
100,0 17,3
00 51 ] 188 lll
O,o — . —

Yon novdalar  Shonalash  Gullash fazasi Gullash fazasi Pishish fazasi
hosil bo'lish fazasi boshida oxirida
fazasi

® Oddiy dastarbosh B Kumushsimon dastarbosh
H Yirik bargli dastarbosh

1-diagramma. Dastarbosh turlari barglarining fotosintetik salmog‘i, 2023 y.

Jumladan, vyirik bargli dastarbosh turida — 286,4 va 278,2 ming/m?/ga;
kumushsimon dastarbosh turida — 262,8 va 296,3 ming/m?/ga hamda oddiy dastarbosh
turida 245,3 va 284,4 ming/m?/ga kamayganlishi aniglandi (2-diagramma).

Dastarbosh turlari barglarining fotosintetik
salmog'i, ming/m2/ga, 2024 y
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Yon novdalar  Shonalash  Gullash fazasi Gullash fazasi Pishish fazasi
hosil bo'lish fazasi boshida oxirida
fazasi

296,3

® Oddiy dastarbosh m Kumushsimon dastarbosh
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2-diagramma. Dastarbosh turlari barglarining fotosintetik salmog*‘i, 2024 y.
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Umuman olganda, 2022-2023-yillarda o‘tkazilgan ilmiy tajribalar natijasida
xulosa qilish mumkinki, dastarbosh turlari Xorazm viloyatining o‘rtacha
sho‘rlangan tuproq va iglim sharoitida yaxshi o‘sib rivojlanishi isbotlandi.

O‘tkazilgan ko‘p yillik tajribalar hamda vegetatsiyasining o‘sish va rivojlanish
fazalarida gayd gilingan fenologik muddatlar natijalariga ko‘ra, respublikamizdagi
dorivor o‘simliklarga ixtisoslashgan klasterlarga farmatsevtika sanoati uchun xom
ashyo tayyorlash va dorivor o‘simliklarni xorijga eksport qilish magsadida Xorazm
viloyatining o‘rtacha sho‘rlangan va sug‘oriladigan o‘tloqi — allyuvial tuproglari
sharoitida oddiy dastarbosh (Tanacetum vulgare L.) va kumushsimon dastarbosh
(Tanacetum argenteum L.) turlarini ekin maydonlarini kengaytirish va Kkatta
plantatsiyalarga ekish magsadga muvofiqgdir.
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XORAZM VILOYATI TUPROQ-IQLIM SHAROITIDA BO‘ZNOCH
(HELICHRYSUM) TURLARINING UNUVCHANLIGI VA O*‘SISH
ENERGIYASI

Abduraximov U.K., ?llyosov A.A.

Xorazm Ma ’mun akademiyasi, 2Buxoro davlat universiteti,
E-mail: umaro.au@mail.ru

Ma’lumki, har ganday o‘simlik turlari urug‘larning unib chigish biologiyasini
tadgiq qilish o‘simliklarning latent davrini  o‘rganish borasida asosiy
yo‘nalishlardan biri hisoblanadi. Bu yo‘nalishlar bo‘yicha olingan ilmiy natijalar
amaliy magsadlar uchun ham dorivor o‘simliklar genofondini saglash va urug‘lik
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zahiralarini yaratish uchun ham, shuningdek, turning evolyutsion va adaptiv
potensialini  belgilaydigan nazariy masalalarni — sistematik va filogenetik
yo‘nalishlarini belgilashda muhim ahamiyatga ega [2].

Qishlog xofjaligi ekinlaridan yuqori hosil olishni shakllantirishning eng asosiy
shartlaridan biri bu ekish uchun yaroqgli sifatli urug‘lardan foydalanishdir. Sifatli
urug‘lik materiali asosan o‘simlikning dala sharoitida unuvchanligini, nihollarning
o‘sish tezligini, o‘simlikning chidamliligini va oxir ogibat ko‘chat galinligini belgilab
beradi. Bundan tashqari, gishlog xo‘jalik ekinlarini yetishtirishda o‘tkaziladigan turli
agrotexnik tadbirlarning samaradorligi ham ko‘p jihatdan ekiladigan urug‘ning sifatiga
bog‘liq [3].

Urug‘larning ekishga yarogliligini aniglashga imkon beruvchi asosiy
ko‘rsatkichlar bu — unib chigish va o‘sish energiyasi hisoblanadi. Urug‘lik sifati esa
urug‘larning ekishga yaroqgliligini tavsiflovchi belgilar va xususiyatlar majmuasini
tashkil giladi [1.].

Shulardan kelib chigib, biz o‘z ilmiy tadgigotlarimizda Xorazm viloyati tuprog-
iglim sharoitida bo‘znoch (qumlog bo‘znochi — Helichrysum arenarium D.C. va
Samargand bo‘znochi — Helichrysum maracandicum M.Pop.) turlarining laboratoriya
sharoitida unuvchanligi va o‘sish energiyasini qiyosiy o‘zgarish dinamikasini tadqiq
qildik.

Tajribalarimizda bo‘znoch turlari urug‘larini labaratoriya sharoitlarida
unuvchanligini o‘rganish magsadida, tajribalar Petri likobchasiga filtr qog oz to‘shalib,
100 tadan urug® ekilib, 3 takroriylik asosida olib borilib, sinab ko‘rildi va tahlil gilindi.
Sinov uchun Petri likobchasiga ekilgan bo‘znoch turlari urug‘larida unuvchanlik 3-5
kundan so‘ng ko‘zatila boshlaydi. Tajribalarning ko‘rsatilishicha, qumlog bo‘znochi
urug‘larining unuvchanligi  Samargand bo‘znochiga nisbatan yuqori bo‘lib,
laboratoriya sharoitda [25°C ] o‘rtacha 89,4% ni tashkil etdi (1-jadval).

1-jadval
Bo‘znoch turlari urug‘larining unuvchanligi, %
Qumlog bo‘znochi - Helichrysum arenarium D.C.

Takroriyliklar 1-Takroriylik 2-Takroriylik 3-Takroriylik O‘rtacha
M+m 88.,240,62 90,4+0,58 89,7+0,68 89,4+0,36
V 2,24 2,03 2,39 1,30

L 84,7-90,6 86,5-92,3 86,2-93,4 87,2-90,7
S 1,98 1,84 2,15 1,16
Samargand bo‘znochi — Helichrysum maracandicum M.Pop.
M+m 73,7+0,50 77,5+0,58 76,2+0,62 75,8+0,46
\% 2,16 2,37 2,59 1,94
L 70,1-75,6 74,6-80,5 72,1-78,5 72,5-77,4
S 1,59 1,84 1,97 1,47

*V —Variatsiya*L —Limit*S —Standart og ‘ish
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1-takroriylikda qumloq bo‘znochi wurug‘larining unuvchanligi 84,7-90,6%
oralig‘ida kuzatilib o‘rtacha 88,2% ni tashkil gilgan bo‘lsa, ushbu ko‘rsatkich
Samargand bo‘znochi urug‘larida 70,1-75,6% oralig‘ida bo‘lib o‘rtacha 73,7%,
ekanligi aniglandi.

2-takroriylikda qumlog bo‘znochi wurug‘larining unuvchanligi  86,5-92,3%
oralig‘da bo‘lib, o‘rtacha 90,4% ni tashkil gildi. Samargand bo‘znochi urug‘larning
unuvchanligi 74,6-80,5% oralig‘ida bo‘lib, o‘rtacha 77,5% ekanligi kuzatildi.

3-takroriylikda qumloq bo‘znochi urug‘larining unuvchanligi  86,2-93,4%,
oralig‘ida tebranib, o‘rtacha 89,7% ekanligi kuzatilgan bo‘lsa, ushbu ko‘rsatkichlar
Samargand bo‘znochi urug‘larida 72,1-78,5%, oralig‘ida tebranib, o‘rtacha 76,2% ni
tashkil qildi (1-jadval).

Bo‘znoch turlari urug‘larining unuvchanligi o‘rtacha 3 ta takroriylik tahlili
natijasida qumlog bo‘znochi urug‘larining unuvchanligi 87,2-90,7% oralig‘ida
kuzatilib, o‘rtacha 89,4% ni tashkil gilgan bo‘lsa, ushbu ko‘rsatkich Samargand
bo‘znochida 72,5-77,4% oralig‘ida bo‘lib, o‘rtacha 75,8% ekanligi aniglandi (1-rasm).

Shuningdek, biz o‘z tajribalarimizda bo‘znoch turlari urug‘larining o‘sish
energiyasini ham anigladik. O‘tkazilgan tadqigot natijalaridan shunday xulosa gilish
mumkin-ki, qumloq bo‘znochi wurug‘larining o‘sish energiyasi yuqori bo‘lib,
laboratoriya sharoitda o‘rtacha 84,3% ni tashkil gilishi kuzatildi

Qumlog bo‘znochi 1-takroriylikda urug‘larning o‘sish energiyasi 79,3-87,1%
oraliqda kuzatilib, o‘rtacha 83,6% ni tashkil gildi. Samargand bo‘znochi urug‘larining
o‘sish energiyasi esa 67,6-74,3% oraligda bo‘lib o‘rtacha 70,9% ekanligi aniglandi. 2-
takroriylikda bo‘znoch turlari urug‘larining o‘sish energiyasi qumlog bo‘znochida
82,9-88,4% oralig'ida, o‘rtacha 85,7% ekanligi aniglangan bo‘lsa, Samargand
bo‘znochida ushbu ko‘rsatkichlar mos ravishda 65,3-70,5% oraliqda tebranib, o‘rtacha
67,6% ni tashkil gildi. 3-takroriylikda qumlog bo‘znochining o‘sish energiyasi 78,6-
85,2% oraligda kuzatilib, o‘rtacha 83,7% ni tashkil gildi. Samargan bo‘znochi
urug‘larining o‘sish energiyasi esa 67,5-70,7% oralig‘ida tebranib o‘rtacha 68,9%
ekanligi aniglandi (2-rasm).

Bo'znoch turlarining urug'larining o'sish
energiyasi,%
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Qumloq bo’znochi Samargand bo‘znochi

2-rasm. Bo‘znoch turlari urug‘larining o‘sishenergiyasi, %

267



Bo‘znoch turlari urug‘larining o‘sish energiyasi o‘rtacha 3 ta takroriylik tahlili
natijasida qumloq bo‘znochi urug‘larining o‘sish energiyasi o‘rtacha 84,3% ni
tashkil gilgan bo‘lsa, ushbu ko‘rsatkich Samargand bo‘znochida o‘rtacha 68,9%
ekanligi aniglandi.

O‘tkazilgan tajribalar natijalariga ko‘ra, bo‘znoch turlari orasida qumloq
bo‘znochi Samargand bo‘znochiga garaganda urug® sifat ko‘rsatkichlari yuqoriligi
bilan ajralib turganligi aniglandi. Su boisdan ham respublikamizdagi dorivor
o‘simliklarga ixtisoslashgan Klasterlarga farmatsevtika sanoati uchun xom ashyo
tayyorlash va dorivor o‘simliklarni xorijga eksport qilish magsadida Xorazm
viloyatining o‘rtacha sho‘rlangan va sug‘oriladigan o‘tlogi — allyuvial tuproglarida
sharoitida qumlogq bo‘znochi — Helichrysum arenarium D.C. ekin maydonlarini
kengaytirish va katta plantatsiyalarga ekish magsadga muvofigdir.

Foydalanilgan adabiyotlar:

1. AkynoBa A.A. IlpoOKUTENBHOCTE XPAaHEHHUS W BCXOXKECTh CEMSH HETPaTUIIMOHHBIX
KyabTyp // VIHTpOIYKIMSI HETPaJWIIMOHHBIX M PEIAKHX CEIbCKOXO3SIMCTBEHHBIX pacteHuil. |11
MEXyHapoaHas Hay4HO-TIpou3BoacTBeHHas koH(pepenuus. PACXH. Ilensa, 2000. -T.2. — C. 12-
14.

2. Banppimea B.M.  buonoro-skosormueckue  OCOOCHHOCTH  JICKAPCTBEHHBIX U
3(UPHOMACITHYHBIX PACTEHUH, MHTPOYIIUpOBaHHbIX B Uylickyro nomuny. M. — 1983. — C. 203.

3. Ucmarunos P.P., Hexopommx M.C. KadecTBa ceMsH 03UMOM pXHM B 3aBUCUMOCTH OT

Mmecta ux popmupoBanus B kosoce // CoBpeMeHHbIe Ipo0IeMbl Hayku U oOpazoBanus. — 2014, —
Ne 6. — C.-47.

KANAKUNJUT (RICINUS COMMUNIS L.) O‘SIMLIGINING
AGROTEXNOLOGIYASI, JAHONDA VA MAMLAKATIMIZDA
YETISHTIRISH ISTIQBOLLARI

Raximbayeva D.A.

Xorazm Ma ’mun akademiyasi

Kanakunjut (Ricinus) — Euphorbiaceae oilasining monotipik avlodi. Yagona
turi oddiy kanakunjut (Ricinus communis L.) — moyli, dorivor va manzarali
o‘simlik sifatida keng targalgan [7].

Kanakunjut yovvoyi, madaniy va yarim madaniy shakllarda uchraydi.
Kanakunjut nomi lotincha “ricinus” — “kana” so‘zidan kelib chiqgan, chunki
kanakunjut urug’lari gon so‘ruvchi hashorot — kanaga juda o‘xshash [4].

Kanakunjutning vatani tropik Afrika hisoblanadi. Tropik zonada o‘sadigan
kanakunjut kop yillik bo‘lib, poyasi yog ochlangan, bo‘yi 10 m ga yetadi [14].

Kanakunjut moyi xalq tabobatida asosan yumshatuvchi sifatida qo‘llanilgan.
Bu antiseptik xususiyatlarga ega va to‘qimalarning gayta tiklanishi, aynigsa teri

268



regenerasiyasini tezlashtirish gobiliyatiga ega bo‘lgan ba’zi liniment va mazlarning
asosiy tarkibiga kiradi, masalan, “Vishnevskiy” balzami, “Kamfosin” linimenti [3].

Kanakunjut o‘simligi issigsevar va sovugga chidamsiz o‘simlik hisoblansa-da,
uni yetishtirish oson va ko‘p mehnat va xarajat talab gilmaydi. Kanakunjut
ekiladigan tuprog g ovak, yaxshi namlangan va ozuga moddalarga boy bo‘lishi
kerak [10].

Kanakunjut o‘simligini yetishtirish jarayonida ko‘p marotaba sug orish va
muntazam ravishda begona o‘tlardan tozalash kerak, chunki vegetatsiya
rivojlanishning dastlabki bosgichida kanakunjut sekin o‘sadi va begona o‘tlar uni
bo‘g'ib qo‘yishi mumkin. Bundan tashgari, uni azotli mineral o‘g'itlar bilan
oziglantirish magsadga muvofigdir [13].

Kanakunjut urug lari ob-havo va iglim sharoitlariga qgarab aprel oyining
birinchi o‘n kunligida va maxsus sanogli seyalkada 3-4 sm chuqurlikka ekilsa
uchinchi va to‘rtinchi kunida nihollar paydo bo‘ladi [1].

Sh.Sh.Shoabdullaev [11] ilmiy tajribalarida kanakunjutni kuzgi don
ekinlaridan bo‘shagan yerlarga ekish tavsiya etilishi, ekish uchun yerlarni kuzda
27—30 sm chuqur haydab shudgor gilib qo‘yilishi hamda shudgor oldidan gektar
hisobiga 10—15 tonna chirigan go‘ng va 50—60 kg fosforli o‘g'itlar bilan
oziglantirilishi lozimligini ta’kidlaydi. Shuningdek, erta bahorda, tuproq harorati
10—12°C gacha isiganda yerlarni boronalab ekish va keyinchalik 1—2 marta
kultivasiya qilish magsadga muvofigligini tajribalarida keltirib o‘tadi.

Ogunniyi D.S. [9] tajribalarida kanakunjut urug’larini havo harorati +12 °C
bo‘lganda, ekish chuqurligi 6-8 sm va gator orasi 70x20x35 sm bo‘lgan masofada
ekilganda hosildorlik oshganligini ta’kidlaydi.

Aristotel universiteti, gishlog xo‘jaligi maktabining Agronomiya laboratoriyasi
(Saloniki shaxri, Gretsiya) ilmiy xodimlari [8] tomonidan olib borilgan tadgigotlar
natijalariga asoslangan fikrlarga ko‘ra, Gresiyada kanakunjut (Ricinus Communis
L.) yetishtirish hamda yuqori va sifatli hosil olish nav va duragaylarning biologik
xususiyatlari, ularning potensial hosildorligi va ishlab chigarish tizimida agrotexnik
tadbirlarning to‘g'ri olib borilishiga bog'lig. Unga ko‘ra, 19 ta yangi kanakunjut
genotiplarining tuprog-iglim sharoitlariga moslashchanligi va hosildorligi Shimoliy
Gretsiyadagi ikkita hududda 3 yil davomida o‘rganilgan. Urug™ hosili va moydorligi
yugori shuningdek, biomorfologik ko‘rsatkichlari yaxshi genotiplar 2 yoki 3 vyil
davomida, qolganlari esa 1 yil davomida sinovdan o‘tkazilgan. Ikkala hududda ham
o‘rganilayotgan genotip turlariga garab birinchi va ikkilamchi shingillarning
yetilishi hamda pishish muddatlarining vegetasiya davri cho‘zilishi kuzatilgan.

Hindistonlik olimlar Guha Debasish Ba Sahoo Sankarsana [6] ilmiy
tadgiqotlariga ko‘ra, kanakunjut manzarali o‘simlik sifatida o‘stirilganda, urug lar
bahorning oxirida, tuproq harorati 11-13 °C bo‘lganida to‘g 'ridan-to‘g’ri istirohat
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bog lariga ekilishi mumkin. Urug larni tezroq nish urushi uchun ularni ma’lum bir
muddat suvga bo‘ktirib qo‘yilishi magsadga muvofiq. Urug'larni 5-7 sm
chuqurlikka ekish tavsiya qgilinadi. Nihollar 1-3 hafta ichida unib chiqishi kerak.
Yosh ko‘chatlar juda tez o‘sadi. Kanakunjut o‘simligiga deyarli hashorotlar zarar
keltirmaydi. Istisno tarigasida havo harorati o‘ta yugori va quruq bo‘lganida ba’zan
o‘rgimchak kana bilan zararlanishi mumekin.

S.M. Gafarova va F.M.Xalilovalarning (Buxoro davlat universiteti) [5]
tavsiyalariga ko‘ra, kanakunjutni respublikamizning janubiy viloyatlarida foydali
harorat yig'indisi yuqori, suv yetarli bo‘lgan yerlarga o‘stirish magsadga
muvofiqdir. Shuningdek, kanakunjut urug larini aprel oyining birinchi dekadasida
keng gatorlab, gator oralari 70 sm, ekish sxemasi 70x20 sm, ekish chuqurligi 5-6
sm, uruglar SUPN-8, SPCH-6 MF yoki makkajo‘xori va chigit ekiladigan
seyalkalarda ekilishi lozim. Ekishdan oldin kanakunjut urug larini gektariga 4 kg
TMTD ning 80% li va begona o‘tlarga qarshi gektariga 1,6-2,0 litr 2,4 D 500
eritmalari bilan ishlov berib ekish samarali natija berishini ta’kidlaydilar. Ko‘chat
soni gektariga o‘rtacha 30-40 ming donani, kam shoxlanadigan navlari usun esa
gektariga o‘rtacha 50-60 ming donani tashkil qilishi kerak. Shuningdek,
O<zbekiston iglim sharoitida kanakunjutni har gektar sug oriladigan yerlardan har
gektaridan 17-22 sentnerdan hosil olish mumkinligini ta’kidlaydilar.

Kanakunjut o‘simligi zararkunandalar va kasalliklarga juda chidamli bo‘lsada,
ba’zi hashorot va kasalliklar bilan zararlanishi mumkin. Jumladan, kanakunjut
zararkunandalari orasida g'o‘za tunlami, tunlam kapalaklari; shuningdek,
kasalliklardan makrosporioz, ildiz chirish va fuzarioz va boshgalar. Ushbu
muammolarga garshi kurashishning eng muhim chora-tadbirlaridan biri bu ekishdan
oldin tuprog va uruglarni sifatli gilib ishlash, shuningdek, begona o‘tlarga garshi
kurashishdir [15].

Kanakunjut uruglarini yig ib-terib olish — bu mazkur ekinni yetishtirish
jarayonidagi texnologik zanjirida eng ko‘p mehnat talab giladigan jarayon
hisoblanadi. O‘rim-yig im uchun kanakunjut urug larini yig'ib oluvchi kombaynlari
yordamida bir fazali usul qo‘llaniladi [2].

O‘rim-yig'im uchun KKS-6 yoki KKS-8 kabi o‘ziyurar kombaynlar
qo‘llaniladi. Kombayn yuk mashinasi bilan birgalikda ishlaydi, so‘ngra kanakunjut
urug lari yigadi. O‘rim-yig'imdan so‘ng, kanakunjut poyalari ikki usulda yo‘q
gilinadi: dalada quritish uchun goldiriladi va keyin yondiriladi yoki yerda chirishi
uchun tuproqga ko‘miladi. Ushbu jarayon kanakunjut poyalarining ochig havoda
0‘z-o‘zidan chirishga qodir emasligi bilan bog'lig [12].

IImiy adabiyotlarni chuqur tahlili asosida xulosa gilish mumkinki, kanakunjut
o‘simligining yetishtirish agrotexnikasi, uruglarining kimyoviy tarkibi va
moydorlik darajasi yetarlicha to‘liq o‘rganilmagan. Shu sababdan ham Xorazm
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viloyati tuprog-iglim sharoitida kanakunjut navlarining introduksion baholanishi,
yetishtirish agrotexnikasi, urug larining kimyoviy tarkibi va moydorlik darajasi,
shuningdek, uruglari tarkibidagi biologik faol moddalari ustida o‘tkazilgan ilmiy
tadqgiqotlar juda dolzarb hisoblanadi.

lImiy tadgiqotlardan olingan natijalar nafagat mamlakatimizning farmasevtika
sanoati korxonalarning dorivor o‘simliklar xomashyosiga bo‘lgan talabini gondiradi
balki, ular asosida ekologik toza, xavfsiz va arzon turli xil fitochoylar olish
imkoniyatini ham yaratadi.

Shuningdek, o‘rganilgan o‘simliklarning bioekologik xususiyatlari o‘sish va
rivojlanishi, morfologik ko‘rsatkichlari, hosildorligi, kasallik va zararkunandalarga
chidamliligi, ularning introduksiya sharoitiga to‘liq moslasha olishi — kanakunjut
o‘simligini respublikamizning shimoliy hududlarida ham keng maydonlarda
o‘stirish va ko‘paytirish imkoniyati mavjudligini ko‘rsatadi.
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MABPAK (SALVIA OFFICINALIS) 9KCTPAKTUHUHT BA OJUINI1
CAYPATKH (Cichorum intybus L) BAPT SKCTPAKTUHWUHT TUMOIIAT
XYJKAMPAJTAPU MEMBPAHACHUT A TALCUPH

'Kapam6oes B.B, ’Humonos J.K

TTA Y® Bruodusuka Ba KIMHUK 6MOKUME Kadeapach acCUCTEHTH
2TTA V® Tu66uii npopHIakTHKA MIIN, COFJMKHH CaKJIalllHi OOMIKAPHII Ba
XOpWKU Tasabanap dakyareru 3-Kypc Tagadacu
E-mail: bekzodbekpolatovich@gmail.com

Maspak (Salvia officinalis) ycumumrun KOH  KETHIIM, T'HHEKOJIOTHK
KacaJUIKJIap, TacTPUT, KOJIUT, OIIKO30H sIpacu, METEOpH3M, YT My(paruHUHT
SJUTUFJIAHUIINTAa WKOOUMM TabcHp KypcaTaau. MaBpak mpemnapatriapy MapKasui
aca0 TU3MMHUHH MycTaxkamyiam ydyH wnoiatunaan. Hadac #ynmapusHuHT
SJUTMFJIAHUIIN  yYyH JamiiaMaliap Ba apoMaTepanuBTUK d(GUp MOMIapuHU
WHTAJSAIUS KWK TaBCUS dTWiaad. MaBpak YCHMIIMTHHUHT Oapya KuCMiapuia
aup Moium Mapxkyn OymuO, Oapriapaa mukmopu 1,3-2,5% rtamkun Kuaaau.
baprimapuna ankanoun, QraBoHOWANIap, TaHUHIAP, OJICOHOJMK Ba YPCOJHK
KHCJIOTaNap TOMUITaH.

Onmuit caupatku (Cichorium instybus L.) — mMypakkaOrymnaonuiapra MaHcyo
Ky AWK YeuMiuk. Opauii caupaTKMHUHT aXpaTUO OJIMHTaH 3KCTPaKTIaH
KaHIIu JauabeTHH pAaBonamiga dodgananmwnanu. by VCUMIUKIApHUHT UMMYH
TU3UMHUIa TabCUPU MabIyM 3Mac. YOy TaAKUKOTHUMHU3HUHT MaKCaau JTOPUBOP
YCUMIIMKIApaH OJMHTAaH CIUPTIN SKCTPAKTIAPHU THMOLUT Xy)Kalpamtapu Xaxm
OOIIKapWIMIIIUTA TabCUPUHU YpraHUIIIaH HO0par.

Kamamym TtuMOIMT XyXKaiipaiapuaa THIOOCMOTHK MYXHT IapOUTHAA
(Hazoparga) xykapaHuHT 15 nmakuka maBoMHlia PETyJSITOp XaXM Kamailuiiu
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(Regulatory volume decrease-RVD) Maspax (Salvia officinalis) ypraua 83,44+0,89
% (n=4) ra Tenr OYymmu. OkcrtpaktmHM 0,1 MKI/MI KOHIICHTpAIUSACHIA
RVD=65,0+1,3% (n=5) raua xamaiiau, 280,5 mxr/mn na -4,46+4,97% HU TaIIKWI
THO, spuM Makcuman 3gdekr 13,7439 mxr/ma ra, Xuma KO3IPUIUEHTH 3ca
0,7+0,1 Ta TEHT SKaHJIUTH MaBJIYM OVIIIH.

Opyuii cauparku (Cichorium instybus L.) ypraua 62,7+1,8 % (n=5) ra TeHr
oynau. OxcrpaktHuHr 392,5 wMkr/mn  konnentpamusicuga RVD  mapamerpu
5,17£0,78% raua xamaiiaum, spuMm makcumain sddexr 14+2,7 Mxr/ma ra, Xuin
Kod(uimentu 3ca 4,6+4,7 ra TEHT YKaHJIUTU MabIyM OYIIIH.

Xylioca YpHUZA aWTUIl MYMKHHKH, MaBpaK YCUMIIUK OJKCTPAKTH KHYHK
KOHIIGHTpAIMsa THUMOLIMT  XyKalpamapu XaxM OOIIKApWIWII — TU3UMHHU
MHTHOUpIAi Ba IOKOPH KOHIICHTpAlUAa TYIUK OJOKIAMIU. ONJIUNA CaypaTKu
OapruHUHT 3KCTpakTu TUMOIUT RVD Tu3znmura mHruOUpIoBUM TabCUPUHU YIIOY
TU3UM/Ia WIITAPOK 3TYBYM MOH KaHAJUTAPUHUHT OJIOKIAHUIIK OWJIaH TYITyHTHPHII
MYMKHH. byH/IaH KypUHAIUKA MaBpakK SKCTPAKTUHUHI TUMOLMT XYy>KaWpaJapHUHT
MHTUOUPIIAI XYCYCUSITA OAANIN CaupaTKUHUKUJIAH FOKOPUPOK.
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OJUIMI1 CAUPATKH (Cichorum intybus L) BAPT Ba 3YITYPYM (Plantago)
BOLLIOK DKCTPAKTUHHUHI DPUTPOLIUT BA THMOLUT
XYKAWPAJAPU MEMBPAHACUTA TALCUPH

'Kapam6oes B.B, > Oaumosa M.M.
TTA Y@ Buodusuka Ba KIMHUK 6MOKUME KadeapacH acCCUCTEHTH
2TTA Y® Jlaponaw daxynretn 5-kypc Tanabacu
E-mail: bekzodbekpolatovich@gmail.com

Opmuii caupatku (Cichorium instybus L.) — mypakkaOrysomnuiapra MaHcy0
Ky WK Yeumiuk. Opauii caypaTKUHUHT aXpaTUO OJIMHTAaH JKCTPaKTIaH
KaH1JI1 T1a0eTHH JaBoiaiia Goiinanianuiaim.

3yntypym (Plantago) ycummmrun Plantaginaceae ownacura mancyO Ky
WK yecuMauk OYnub, TuOOuérna YCUMIMKHUHT Oapriapu Ba SIHTH YTJIapu
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Jamiamacuad O0anram Ky4upyBUYM TabCUpra sra Ba OpOHXUT, KYK iyTan, OpoHXuasn
acTMa Ba cwiga €pAaaMud  BocuTa cudaruga unvlatuiaaan. by  mopuBop
YCUMITUKIIAPHUHT SKCTPAKTIAPUHUHT XyKalipa MeMOpaHamapura TabCUpH eTapinda
Vpranwimarad. TaAKUKOTUMU3HUHT MaKcaaud YCUMJIMKIApPHUHT Oapru  Ba
OOIIOKAAH OJIMHTAH CHUPTIM DKCTPAaKTHU OJlaM KHU3WJI KOH XyKailpajiapu Ba
KaJJaMyIIl TAMOLIUT Xy>Kalipajlapura TabCUPUHU YpraHumaad noopar.

JlacTmaOku  TaxxkpubanapuMusia SKCTPAKTUHUHT TEMOJUTUK XYCYCUSTHHU
aHUKJIAIl YYyH OflaM 3PUTPOLMTIApUTA TabCcup ITTUpUAN. bynna Onauil caupaTku
(Cichorium instybus L.) OGapruman Tai€piaHraH 3KCTPaKTHHHHT 3HT 1oKopu 392,5
MKTI/MJI KOHIIEHTpanuscuaa remoauns 26,7+3,6 % (n=4) ra teur 6yiau. 3yntypym
(Plantago) Oomrokman Tai€piaaHraH SKCTPAKTHHUHI SHT IOKOPH KOHIICHTpaIlHsIa
270 mxr/mia remonu3 11,05£1,9 % (n=5) ra tenr OVnau. Hatmwkama 3ynrypym
(Plantago) skcTpakTH MacT reMOJIMTUK XYCYCHUATHHH KYPCATIH.

Onpmuit  caupatku (Cichorium instybus L.) Oaprunman TalépiiaHra
OKCTPAKTMHHUHT  Kajamyll THUMOIMT XyKalpansapujaa THUIIOOCMOTHK MYXUT
mapoutusia (Ha3oparaa) xyxkahpaHuHr 15 nmakuka mgaBoMuUIa PEryssaTop Xakm
kamariniu (Regulatory volume decrease-RVD) ypraua 62,7+1,8 % (n=5) ra tenr
oynau. OxcrpaktHuHr 392,5 wMkr/mun  koHuentpauuscuga RVD  napamerpu
5,17+0,78% raua kamaiaum, spuMm Makcuman dddext 14+£2,7 Mxr/min ra, Xui
Koa(uimenTu sca 4,6+4,7 ra TEHT YKaHJIUTH MabIyM OYIIIH.

3yntypym (Plantago) 6omoknan Taii€pinaHran SKCTpaKTUHUHT [ HITOOCMOTHK
MYXUTIIAPOUTHIA XY>KalpaHUHT 15 makuKaauk MHKYOalMsIcH JaBOMUIA XysKaipa
xakMm kamaiumm (Regulatory volume decrease-RVD) ypraua 76,6+0,6 % (n=5) ra
TeHT OViau. DKCTPAKTHUHT DHT IOKOPU KOHIEHTparusacuaa sspbHu 270 MKr/mi na
RVD mnapamerpu 39,7+£5,5% raua kamaiigu. bynma sapum makcuman 3d@ext
193,4+13,5 mkr/mn ra Xwin koddunmentu 3ca 33,5+13,9 ra TeHr sSKaHIWUTH
aHUKJIAHIU.

Xynoca ypHUAA aTUII MYMKHHKH, OJJUN caypaTKd OApTUHUHT IKCTPAKTH
IOKOpPHY KOHIICHTpalMsAa YpTadya reMOJIMTHK XyCYCUATHU HAMOEH KWIIU. 3YNITYpyM
AKCTPAKTH KaM MUKJIOp/Ia TEMOJUTHK (aoJUTUK KypcaTaau. DKCTPAKTHHHT TUMOITUT
XyKailpanapu Xaxm OOILIKApWIMII THU3UMUTa TYJIUK OYJIMaraH HWHTUOUPIIOBYU
TabCUPU KY3aTWIAU. DKCTPakTHUHr TUMOIUT RVD Tuzumura MHruOupiioBYn
TabCUPUHHU YIIOY THU3WMJA HMINTHPOK 3TYBUM WOH KaHAJUTAPWHUHT OJIOKJIAHUIITH
OWiaH TYIIYHTHPHII MyMKUH. byHnan kypunaauku Opmuit cauparku (Cichorium
instybus L.) OGapr SKCTPaKTHHUHT THUMOIUT XYXXaWpaJlApHUHT HHTHOUpIIAI
xycycustu 3yntypym (Plantago) nukuaan 10KopHupok.
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ZA’FARONNING STIGMALARI UZUNLIGI VA VAZNIGA BIOLOGIK
O‘G‘ITLARNING TA’SIRI
RuzmetovalN.K., 2Avazova O.B., 2Jo‘rayev G*.N., *Xo‘jamshukurov N.A.
1Xorazm Ma’mun akademiyasi, 2Dorivor o‘simliklarni yetishtirish va gayta ishlash
ilmiy-ishlab chigarish markazi, *Toshkent kimyo-texnologiya instituti
E-mail: nkhujamshukurov@mail.ru

lImiy manbalardan ma’lumki, za’faronning asosiy sintez giladigan birikmasi
hisoblanadigan krotsin, pikkrokrotsin va safranal, o‘simlikning rangi, hidi va
ta’mini ta’minlab beradigan komponent sifatida gayd etilib [1-3], uning
gimmatbaho xususiyatini ta’minlaydigan komponentlarining yuqori darajada
saglanishi va ularning sifat darajasi yugoriligini organik og‘itlar bilan oziglantirish
orgali ta’minlash mumkinligi aniglangan [4]. Jumladan, noan’anaviy biologik o‘g it
sifatida Chamaerops humilis L. o‘simligi asosida tayyorlangan biologik o‘g‘itning
za’faronni yetishtirishda davomida qo‘llash pikkrokrotsin, safranal va krotsetin
sifatini oshirib, za’faron gullari hamda stigmalari mahsuldorligining yugori
bo‘lishini ta’minlab berganligi aniglangan [5]. Bundan tashqari, za’faronning gullari
va stigmalar mahsuldorligiga hamda za’faron stigmalarining safranal, pikkrokrotsin
va krotsinni maksimal saglashiga ekologik va iglim sharoitlari bevosita ta’sir
ko‘rsatishi, jumladan eronning Razavi-Xuroson iglim sharoitida za’faron gullari va
stigmalari mahsuldorligi yuqori bo‘lgan bo‘lsa, Shimoliy Xuroson iglim sharoitida
za’faronning safranal, pikkrokrotsin va krotsin saglashi va uning biokimyoviy
xususiyatlari yaxshi bo‘lishi aniglangan [6].

Fransiya va Livanlik olimlar tomonidan za’faronni o‘g‘itlashning o‘g‘itlash
vaqtiga bog‘lig holda mahsuldorligi hamda magsaddagi kimyoviy moddalarni
saglashi bilan bog‘ligligi 2016-2020 yillar davomida o‘rganilgan bo‘lib, NPK
asosidagi mineral o‘g‘itini 45 g/m?, 90g/m? va 135 g/m? miqdorlarida fasllarga
bog‘lig holda go‘llanilganda, eng yuqori darajadagi natijalarni 135g/m? migdorida
go‘llanilgan variantda olingan bo‘lib, bunda kuz, gish va bahorda zafaron ekilgan
maydonlarga ishlov berish natijasida 2017 vyildan 2020 yilgacha bo‘lgan vaqt
oraligiida za’faron gullari soni 73,0 dan 547,6% gacha oshgan bo‘lsa, nazorat
variantida (ishlov berilmagan) 32,0% dan 68,1% gacha oshganligi gayd etilgan [7].
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Yugorida keltirilgan ilmiy manbalarda za’faronning mahsuldorligi, jumladan
gullari va stigmalarining umumiy mahsuldorligiga biologik o‘g‘itlarning ijobiy
ta’siri hagida berilgan xulosalardan kelib chiggan holda tadgiqotlarimizda biologik
o‘g‘itlarning za’faron guli stigmalari uzunligi va ularning quruq og‘irligiga ta’siri
o‘rganildi (rasm).

Olingan natijalar tahlil gilinganda 50 g/5] konsentratsiyali biogumusda
(nazorat) yetishtirilgan za’faron stigmalarining uzunligi 3,23 sm ni tashkil etib,
qurug stigmalarning og‘irligi 0,0062 g/gul migdorini tashkil etganligi gayd etildi. 10
a/51 konsentratsiyali zoogumusda yetishtirilgan za’faron stigmalari uzunligi 3,36
sm, o‘rtacha qurug stigmalar og‘irligi esa 0,0073 g/gul miqgdorini tashkil etganligi
aniglandi. Mazkur ko‘rsatkichni nazorat bilan taggoslanganda, stigmalar uzunligi
nazoratga nisbatan o‘rtacha 0,4 sm uzunligi, quruq stigmalar og‘irligi esa 0,0011
g/gul migdorida og‘ir bo‘lganligi kuzatildi.
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Biologik o‘g‘itlarning za’faron gullari stigmalari uzunligi va quruq vazniga
ta’siri (o‘simlik soni, n=50, takrorlashlar soni n=5 marotaba, p<0,01)

Zoogumusning 20 g/51 konsentratsiyasida yetishtirilgan za’faron stigmalari
uzunligi 3,90 sm ni tashkil etib, quruqg stigmalar og‘irligi 0,0087 g/gul migdorida
bo‘lganligi gayd etildi. 20 g/51 konsentratsiyali zoogumusda yetishtirilgan za’faron
nazoratga nisbatan tagqoslanganda stigmalari 0,67 sm uzunligi, vazni esa 0,0025
g/gul miqdorida og‘irroq bo‘lishi gqayd etildi. SHuningdek, mazkur ko‘rsatkichlari
10 g/51 konsentratsiyali zoogumusda yetishtirilgan za’faron stigmalari uzunligi
bilan taggoslanganda 20 g/51 konsentratsiyali zoogumusda yetishtirilgan za’faron
stigmalari 0,67 sm uzun bo‘lganligi, vazni esa 10 g/51 konsentratsiyali zoogumusda
yetishtirilgan za’faron stigmalaridan 0,0014 g/gul miqdorida og‘irroq ekanligi
kuzatildi. 30 g/51 konsentratsiyali zoogumusda yetishtirilgan za’faron stigmalari
4,23 sm uzunlikda, qurug stigmalar og‘irligi esa 0,0098 g/gul miqdorini tashkil
etishi aniglandi. Mazkur ko‘rsatkichlar nazoratga nisbatan tagqoslanganda stigmalar
uzunligi 1,0 sm uzunligi, vazni esa 0,0036 g/gul miqdorida og‘irroq bo‘lganligi
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gayd etilgan bo‘lsa, 10 g/51 konsentratsiyali zoogumusda yetishtirilgan za’faron
stigmalaridan uzunligi 0,87 sm uzun, vazni esa 0,0025 g/gul miqdorida og‘irroq
bo‘lganligi kuzatildi. 30 g/51 konsentratsiyali zoogumusda yetishtirilgan za’faron
stigmalari uzunligi 20 g/51 konsentratsiyali zoogumusli substratda yetishtirilgan
za’faron qurug stigmalari uzunligidan 0,33 sm uzun, vazni esa 0,0011 g/gul
miqdorida og‘irroq bo‘lganligi gayd etildi. 40 g/51 konsentratsiyali zoogumusda
yetishtirilgan za’faron stigmalari uzunligi 20 g/51 konsentratsiyali zoogumusli
substratda yetishtirilgan za’faron stigmalari uzunligidan 0,26 sm uzun, vazni esa
0,0001 g/gul migdorida og‘irroq bo‘lganligi, 30 g/51 konsentratsiyali zoogumusli
substratda yetishtirilgan za’faron stigmalaridan uzunligi 0,07 sm gisqgaligi, vazni esa
0,0001 g/gul migdorida kam vazn namoyon etganligi gayd etildi. Zoogumusning 50
g/51 konsentratsiyali subtratida yetishtirilgan za’faronning stigmalari uzunligi 4,08
sm bo‘lib, qurug stigmalari og‘irligi 0,0096 g/gul migdorida bo‘lganalgi gayd etildi.

Taqqgoslash natijalarida zoogumusning 40 g/5l konsentratsiyasidan boshlab,
za’faron stigmalari uzunligi va og‘irligida keskin salbiy o‘zgarishlar kuzatilmasada,
zoogumusning keyingi konsentratsiyalarida za’faron stigmalari uzunligi va quruq
og‘irligiga nazoratga nisbatan yuqori ko‘rsatkichlar namoyon etsada, zoogumusning
10 g/51 — 30 g/51 konsentratsiyalariga nisbatan past ko‘rsatkichlar ko‘rsatishi gayd
etildi. Olingan natijalarni giyosiy jihatdan tahlil gilgan holda za’faronning stigmalar
uzunligi va stigmalar vazniga zoogumusning optimal ta’sir Kko‘rsatuvchi
konsentratsiya sifatida 30 g/5l konsentratsiyasini gabul gilish magsadga muvofiq
ekanligi aniglandi. Olingan natijalar asosida an’anaviy biologik o‘g‘it hisoblangan
biogumusga nisbatan Tenebrio molitor ozugabop hasharoti asosida olinadigan
zoogumusdan foydalanib za’faron yetishtirish muhim ahamiyat kasb etadi degan
xulosaga kelindi.

Foydalanilgan adabiyotlar:

1. Ghanbari J., Khajoei-Nejad G., van Ruth Saskia M., Aghighi S. 2019. The possibility for
improvement of flowering, corm properties, bioactive compounds, and antioxidant activity in
saffron (Crocus sativus L.) by different nutritional regimes. Industrial Crops and Products,
Volume 135 Pp.301-310. https://doi.org/10.1016/j.indcrop.2019.04.064

2. Mykhailenko O., Bezruk 1., Volochai V., Mishchenko V., lvanauskas L., Georgiyants V.
2022. Phytochemical Analysis and Antioxidant Activity of Crocus speciosus Leaves. Phyton -
Intenational Journal of Experimental Botany. vol.91 (D). Pp.207-221.
http://dx.doi.org/10.32604/phyton.2022.016458

3. Criado-Navarro 1., Ledesma-Escobar C.A., Pérez-Juan P., Priego-Capote F. 2024.
Distribution of Main Bioactive Compounds from Saffron Species as a Function of Infusion
Temperature and Time in an Oil/Water System. Molecules. 2024; 29(13):3080. Pp.1-11.
https://doi.org/10.3390/molecules29133080
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Lignin and Tea Compost on the Amount of Crocin, Picrocrocin, Safranal and Some
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http://dx.doi.org/10.15666/aeer/2106 59775988
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conditions. Italian Journal of Agrometeorology (2): 43-55. https://doi.org/10.36253/ijam-1216
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BIOLOGIK O‘G‘ITLARNING ZA’FARONNING GULLASH JARAYONIGA
TA’SIRI

Ruzmetova!N.K., 2Avazova O.B., ? Xolmurodov Ch.A., *Xo‘jamshukurov N.A.

1Xorazm Ma’mun akademiyasi, 2Dorivor o‘simliklarni yetishtirish va gayta ishlash
ilmiy-ishlab chigarish markazi, *Toshkent kimyo-texnologiya instituti
E-mail: nkhujamshukurov@mail.ru

Dunyo bo‘yicha za’faronning eng gimmatbaho xom-ashyoga aylantiradigan bir
gancha omillar bo‘lib, ularning eng asosiylaridan biri uning gulidan olinadigan
stigmalar miqdori juda kam bo‘lishi va undan magsaddagi moddalarni olishning
o‘ta darajadi kam miqdorda olinishidadir. Jumladan, za’farondan bir kilogramm
mahsulot olish uchun 230000 dona gulidan foydalaniladi [1-3]. Bunda za’faronning
gulidan olingan qurug stigmalaridan foydalaniladi, gulning stigmalarni o‘rab
turadigan gul kosachi va gul toji chigindi sifatida tashlab yuboriladi [3]. Dunyo

bozoriga yiliga taxminan ~205000 kg za’faron mahsuloti ishlab chiqarilsa, za’faron
hosildorligi gektariga 0,02-0,03 kg/ ga qurug stigmani tashkil etib, 9500-12700
tonna/yil migdorida gul kosachasi va gul toji chigindi sifatida tashlab yuboriladi [1-
3]. llmiy manbalarda, G‘arbiy Makedoniyada (Gretsiya) za’faronni VYillik
yetishtirish gektariga 10 kg dan olinsa, mazkur hosildorlik mavsumiy ob-havo shart
sharoitlariga bog‘liq holda o‘zgaruvchan xarakterga ega bo‘lishi qayd etilgan [4].
Shuningdek, Sardinya (ltaliya) sharoitida esa ishlab chigarish ko‘rsatkichlari
bir necha yillar davomida o‘zgaruvchan xususiyatlarga egaligi gayd etilgan.
Jumladan, birinchi yili gektariga 650-750 ming gul (5 kg qurug stigma) olingan
bo‘lsa, ikkinchi yili 1300000 -1400000 dona gul (10 kg qurug stigma), uchinchi
yilda esa gektariga 1950000-2100000 donagacha (15 kg quruq stigma) gul olingan
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bo‘lib, to‘rtinchi yilda hosildorlik gektariga 1300000-1400000 dona gulgacha (10
kg quruq stigma) pasayishi aniglangan [4].

So‘nggi yillarda chop etilayotgan ko‘plab maqolalarda asosiy ilmiy
yo‘nalishlar gumin kislotasiga asoslangan biologik o‘g‘itlar, turli xil tarkibli
go‘nglar va biologik o‘g‘itlar, mineral o‘g‘itlar hamda nano-ozuga moddalariga
¢’tibor garatilayotgan bo‘lsada, noa’naviy biologik o‘g‘itlarga yetarli e’tibor
berilmayapti. Jumladan, so‘nggi yillarda ishlab chigarish ko‘lami kengayib
borayotgan ozugabop hasharotlar asosida olinadigan zoogumus Yyordamida
tuprogning organik tarkibini boyitish, mazkur zoogumus asosida dorivor
o‘simliklarning hosildorligini oshirish hamda o‘simlikning hosil giladigan asosiy
moddasini maksimal darajada saqlab qolish ko‘rsatkichlarini aniglash yuzasidan
yetarli darajada ilmiy tadqgiqot ishlari olib borilmayapti. Shu boisdan mazkur
tadqiqgot ishida Tenebrio molitor ozugabop hasharoti asosida olingan zoogumusning
za’faronni Yyetishtirishda qo‘llaniladigan magbul me’yoriy konsentratsiyalarini
aniglash asosiy maqgsad qilib olindi.

Yuqorida keltirilgan ilmiy manbalarda za’faronning mahsuldorligi, jumladan
gullari va stigmalarining umumiy mahsuldorligiga biologik o‘g‘itlarning ijobiy
ta’siri hagida berilgan xulosalardan kelib chiggan holda tadgiqotlarimizda biogmus
va zoogumusning za’faron gullash jarayoniga ta’siri o‘rganildi (1-2-rasm).
Biogumusning gabul gilingan 50g/51 (nazorat) konsentratsiyasida yetishtirilgan
za’faronning umumiy o‘simliklar soniga nisbatan yalpi gullash darajasi 88,96% ni
tashkil etganligi gayd etilgan bo‘lsa, zoogumusning 10 g/51 konsentratsiyali
substratida yetishtirilgan za’faronlar 94,38% gullaganligi va nazoratga nisbatan
5,42% kam ko‘rsatkich namoyon etganligi aniglandi (1-rasm).

Zoogumusning 30 g/51 konsentratsiyali substratida yetishtirilgan za’faronning
yalpi gullash ko‘rsatkichi 98,56% ni tashkil etib, nazoratga nisbtan 9,60%, 10 g/5I
konsentratsiyali substratda yetishtirilgan za’faronga nisbatan 4,18%, 20 g/5l
konsentratsiyali substratda yetishtirilgan za’faronga nisbatan 2,67% ko‘proq yalpi
gullash ko‘rsatkichini namoyon etganligi aniqglandi. Zoogumusning 40 g/5I
konsentratsiyali substratida yetishtirilgan za’faronning yalpi gullash ko‘rsatkichi
96,74% ni tashkil etib, nazoratga nisbtan 7,78%, 10 g/5I konsentratsiyali substratda
yetishtirilgan za’faronga nisbatan 2,36%, 20 g/5] konsentratsiyali substratda
yetishtirilgan za’faronga nisbatan 0,85% ko‘proq vyalpi gullash ko‘rsatkichini
namoyon etgan bo‘lsada, 30 g¢/51 konsentratsiyali zoogumusli substratda
yetishtirilgan za’faronga nisbatan yalpi gullash ko‘rsatkichi 1,82% kam bo‘lganligi
gayd etildi.
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Olingan natijalarni giyosiy tagqoslash asosida za’faronning yalpi gullash
darajasiga zoogumusning 30 g/51 va 40 g@/5] konsentratsiyalari eng maqbul
konsentratsiya ekanligi aniglandi. Keyingi tadgiqotlarda biologik o‘g‘itlarning
za’faron gullari soni va yangi uzilgan gullarning og‘irligiga ta’siri o‘rganildi (2-
rasm).

Mazkur ko‘rsatkichlar nazoratga nisbatan taqgoslanganda biogumusli
substratdagi o‘rtacha gullar soni 0,23 donaga kamligi, bir gulga nisbatan yangi
uzilgan gullar vazni esa 0,169 grammga kam bo‘lganligi gayd etildi. Zoogumusning
30 g/51 konsentratsiyasida yetishtirilgan za’faronning o‘rtacha gullar soni 2,25
donani tashkil etib, yangi uzilgan gullarining bitta o‘simlikka nisbatan og‘irligi
1,216 grammni tashkil etganligi gayd etildi.

Zoogumusning 30 g/51 konsentratsiyasida olingan ko‘rsatkichni nazoratga
nisbatan tagqoslanganda biogumusli substratdagi o‘rtacha gullar soni nisbatan 0,82
donaga ko‘pligi, bir gulga nisbatan yangi uzilgan gullar vazni esa 0,643 grammga
og‘irligi qayd etildi.
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2-rasm. Biologik o‘g‘itlarning za’faron gullari soni va og‘irligiga ta’siri
(o‘simlik soni, n=50, takrorlashlar soni n=5 marotaba, p<0,01)
Zoogumusning 30 g/51 konsentratsiyasida olingan ko‘rsatkichni zoogumusning
10 g/51  konsentratsiyali  substratida  yetishtirilgan  za’faronga  nisbatan

taggoslanganda o‘rtacha gullar soni 0,59 donaga ko‘pligi, bir gulga nisbatan yangi
uzilgan gullar vazni esa 0,474 grammga og‘irligi gayd etildi. Olingan natijalarni
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o‘zaro taqgoslagan holda za’faronning gular soni va bir o‘simlikka nisbatan gullar
vazniga ta’sir etish ko‘rsatkichi bo‘yicha zoogumusning optimal konsentratsiyasi 30
g/51 konsentratsiyasi eng maqgbul konsentratsiya ekanligi aniglandi. Olingan
natijalar asosida an’anaviy biologik o‘g‘it hisoblangan biogumusga nisbatan
Tenebrio molitor ozugabop hasharoti asosida olinadigan zoogumusdan foydalanib
za’faron yetishtirish muhim ahamiyat kasb etadi degan xulosaga kelindi.

Foydalanilgan adabiyotlar:
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https://doi.org/10.1016/j.jfda.2014.10.011

2. de Juan J.A., Lopez Corcoles H., Munoz R.M., Picornell M.R. 2009. Yield and yield
components of saffron under different cropping systems. Industrial Crops and Products, 30(2).
Pp.212-219. https://doi.org/10.1016/j.indcrop.2009.03.011

3. Cerda-Bernad D., Valero-Cases E., Perez-Llamas F., Pastor J.J., Frutos M.J. 2023.
Underutilized Crocus Sativus L. Flowers: A Hidden Source of Sustainable High Value-Added
Ingredients. Plant Foods for Human Nutrition, 78 (2). Pp.458-466.

4. Alonso Diaz-Marta G.L., Arghittu A., Astrka K., et al. (Show all 60 authors). Regional
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P.123. ISBN: 978-960-8092-57-0.

XORAZM VILOYATI TUPROQ-IQLIM SHAROITIDA KANAKUNJUT
(RICINUS COMMUNIS L.) NAVLARINING UNUVCHANLIGI

Raximbayeva D.A., Abdurahimov U.K.

Xorazm Ma ’mun akademiyasi doktoranti
E-mail: umaro.au@mail.ru

Bugungi kunda jahon bozori dorivor o‘simliklardan tayyorlangan
fitopreparatlarni iste’mol qilish, ijobiy dinamika bilan tavsiflanadi, binobarin,
gariyb qirq foizga yaqin xorijiy farmatsevtika mahsulotlari tabiiy dorivor
o‘simliklardan tayyorlanadi. Jahon sog‘ligni saqglash tashkiloti ekspertlarining
fikriga ko‘ra, yagin o‘n vyil ichida dorivor o‘simlik xom ashyosidan tayyorlangan
dori vositalarining ulushi farmatsevtika vositalari umumiy iste’molining oltmish
foizini tashkil giladi [1].

Mutaxassislar ichki farmatsevtika bozoridagi tendensiyalarni tahlil gilar ekan,
iste’molchilarning dorivor o‘simliklarga bo‘lgan talabi ortib borayotganining asosiy
sabablarini aniglamogda. Buning asosiy sabablaridan biri - dorivor o‘simlik
mahsulotlari tarkibidagi biologik faol moddalarni inson organizmiga yaqinligi, shu
yo‘l bilan olingan dori vositalarining organizmga bezararligi, uzoq vaqt gabul gilish
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mumkinligi, allergik holatni keltirib chigarmasligi va shu o‘simliklarni yetishtirish
va madaniylashtirish mumkinligidir [4].

Farmatsevtika sohasini tabiiy dorivor o‘simlik xom ashyosi bilan ta’minlash
O‘zbekistonda, dunyoning boshga ko‘plab mamlakatlarida bo‘lgani kabi, davlat
siyosatining strategik ustuvor yo‘nalishlaridan biri hisoblanadi, chunki u kamida
uchta: aholi salomatligini saglash, milliy farmatsevtika infrastrukturasini
yuksaltirish hamda dorivor o‘simliklarning agrosanoat kompleksini yanada
rivojlantirish kabi muhim yo‘nalishlarni gamrab oladi [6].

O‘zbekiston Respublikasi hududining florasi xalg xo‘jaligi uchun muhim
bo‘lgan gimmatli o‘simlik turlariga boy. Bu o‘simliklarning ichida farmatsevtika
amaliyotida va tibbiyot sohasida muhim o‘rin tutadigan kanakunjut (Ricinus
communis L.) navlarining introduksiyasi, morfofiziologik xususiyatlari va
urug‘larining biokimyoviy tarkibi Xorazm viloyati tuprog-iglim sharoitida yaqgin
vaqtgacha umuman yetarli darajada o‘rganilmagan.

Kanakunjut o‘simligi yuqori sifatli moyli ekin hisoblanib, u nafagat
farmatsevtika va tibbiyot amaliyotida, balki, xalg xo‘jaligining ko‘plab sohalarida
ishlatiladi. Chet el va MDH mamlakatlarida kanakunjut moyi noyob Xususiyatga
ega bo‘lgan, o‘zida ko‘plab bioflavonoidlar saglovchi moy manbai sifatida muhim
ahamiyat kasb etdi [3].

Ma’lumki, kanakunjut o‘simligi xalg xo‘jaligining ko‘plab tarmoglarida
(aviatsiya, mudofaa, avtomobilsozlik, kimyo, elektrotexnika, poligrafiya, lak-
bo‘yoq, to‘gimachilik, tibbiyot va boshqalar) go‘llaniladigan yuqori sifatli yog*
olinadigan sanoat ekinidir [5].

Kanakunjut navlarini introdutsent dorivor o‘simlik sifatida Xorazm
viloyatining tuprog va iglim sharoitlarida o‘sishi, rivojlanishi va hosildorligini,
shuningdek, bioekologik, morfologik, fiziologik xususiyatlarini hamda biokimyoviy
tarkibini giyosiy o‘rganish va tadqiq qilish biokimyo, fiziologiya va o‘simliklar
seleksiyasi sohalarida bir gator nazariy va amaliy tadgigotlar o‘tkazishga imkon
yaratadi. Shu bilan birga Xorazm viloyatining tuprog va iqlim sharoitlaridan kelib
chigib, kanakunjut navlarining bioekologiyasi, fiziologiyasi va biokimyoviy
xususiyatlarini o‘rganish, ularni yetishtirish va ko‘paytirish bo‘yicha samarali
uslublarni ishlab chigish muhim va amaliy ahamiyatga ega.

Ma’lumki, urug® sifatining asosiy ko‘rsatkichlaridan biri bu urug‘ning tez
kunlarda unib chigishi hisoblanadi. Bu esa vegetatsiya davomida o‘simliklarning
ko‘chat soniga sezilarli darajada ta’sir ko‘rsatadi. Afsuski, urug‘larning unib chigish
darajasi juda past yoki umuman unib chigmaydigan ham bo‘lishi mumkin. Madaniy
o‘simliklarni yetishtirish jarayonida agrotexnik tadbirlarni gayta amalaga
oshirmaslik (tuprogni ekishga tayyorlash, ekish va hk.) magsadida ham o‘simliklar
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urug‘larini ekish sifati va xususiyatlarini laboratoriya sharoitida tekshirish lozim
[2].

lImiy tadqiqot vazifalaridan kelib chigib o°‘z tajribalarimizda Xorazm
viloyatining o‘rtacha sho‘rlangan tuproglari sharoitida kanakunjut (Ricinus
communis L.) navlarini urug® sifatini (unuvchanligi, o‘sish energiyasi, yuvenil
davrda yosh nihol va ildizlarning uzunligi) tadqiq qildik.

Tadgiqot ob’ekti sifatida kanakunjut (Ricinus communis L.) o‘simligining
Zanzibarskaya va Gibsona navlari olindi.

Tajribalar  Xorazm Ma’mun akademiyasining “Dorivor o‘simliklar
urug‘chiligi” laboratoriyasida amalga oshirildi.

Tajribalarimizda kanakunjut navlari urug‘larida unuvchanlik 3-4 kundan so‘ng
kuzatila boshlaydi. Tajribalarning ko‘rsatilishicha, laboratoriya sharoitda [25°C]
kanakunjut navlari urug‘larining unuvchanligi yugori bo‘lib, o‘rtacha 87,5 — 92,3%
ni tashkil etadi (1-diagramma).

Kanakunjut navlarining
unuvchanligi, %

100 _ _—
o B S S SEE
.'. .'. q:.'.

\ v

Q
M Zanzibarskaya M Gipsona

1-diagramma. Kanakunjut navlarining unuvchanligi, %

Tadgiqotlarimizda o‘rtacha uchta takroriylik natijalariga ko‘ra kanakunjutning
Zanzibarskaya va Gipsona navlarining urug® unuvchanligi 87,5-92,3% ni tashkil
qgilib, Gipsona navida unuvchanligi yuqori ekanligi aniglandi — 92,2%.

liImiy tadgiqot vazifalaridan kelib chiqib, tajribalarimizda kanakunjut
navlarining yuvenil davrida yosh nihollari uzunligi aniglandi. Olingan natijalaridan
shu narsa ko‘rinadi-ki, kanakunjut navlari nihollarining uzunligi genetik navdorlik
xususiyatlaridan kelib chigib yaqgqol farglar aniglanganligi kuzatildi. Jumladan,
kanakunjut o‘simligining Zanzibarskaya navida nihollarining uzunligi yugori bo‘lib,
o‘rtacha 6,87 mm ni tashkil gildi. Eng past ko‘rsatkich Gipsona navida kuzatildi va
mos ravishda 3,87 mm ekanligi aniglandi (1-jadval).
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1-jadval

Kanakunjut navlari yosh nihollarining uzunligi, mm

Zanzibarskaya navi
Takroriylik | 1-takroriylik | 2- takroriylik | 3- takroriylik O‘rtacha
M=+m 5,3+0,81 6,42+0,48 8,89+0,5877 6,87+0,33
V 1,72 2,05 1,86 1,53
L 2,3-9,6 4,1-8,8 57-11,5 12,73-19
S 2,57 1,54 1,85 2,02
Gipsona navi
M=+m 4,38+0,46 3,45+0,42 3,78+0,43 3,87+0,25
V 1,07 1,82 1,49 1,78
L 2,8-7,5 1,8-6,2 1,7-5,6 16,8-23,17
S 1,4718 1,3385 1,3807 1,9214
*V —Variatsiya *L —Limit *S —Standart og‘ish
Kanakunjut o‘simligining navdorlik farglari  fiziologik va biologik

xususiyatlariga ham ta’sir gilishi kuzatildi. Jumladan kanakunjutning Zanzibarskaya
navining unuvchanligi, o‘sish energiyasi, yosh nihollarning ildiz uzunlik
ko‘rsatkichlari bo‘yicha past natijalarni ko‘rsatgan bo‘lsa, nihol uzunligi bo‘yicha
esa eng yuqori ko‘rsatkichga ega bo‘ldi, ya’ni o‘rtacha 6,87 mm ni tashkil gildi.

O‘tkazilgan ilmiy tadgigot ishlari bo‘yicha quyidagi xulosalarga kelish
mumkinki, unuvchanligi, o‘sish energiyasi, yuvenil davrida yosh nihollarining ildiz
uzunligi ko‘rsatkichlari bo‘yicha o‘rtacha uchta takroriylik natijalariga ko‘ra
kanakunjutning Gipsona navi nisbatan yugori ekanligi aniglandi.

Amalga oshirilgan ilmiy-tadgigot natijalari kanakunjut o‘simligining fiziologik
va biologik xususiyatlari va navdorlik farglari asosida ushbu ekinni Xorazm viloyati
tuprog-iglim sharoitida yetishtirish va keng maydonlarga ekish mumkinligi
isbotlandi. Fermer xo‘jaliklariga esa Xorazm viloyatining o‘rtacha sho‘rlangan va
sho‘rlanishga moyil tuproglarida kanakunjutning yaxshi o‘sib rivojlanadigan, sifatli
texnologik nav xususiyatlariga ega Gipsona va Zanzibarskaya navlarini ekish
tavsiya qgilinadi.

Foydalanilgan adabiyotlar:

1. Dajic Stevanovic Z, Acic S, Petrovic M. Conservation of diversity of medicinal and
aromatic plants in Southeast Europe: current state and future challenges. Proceedings of the 8th
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Subotica, R. of Serbia, pp 4-13.
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SANO (CASSIA ACUTIFOLIA DEL BA CASSIA ANGUSTIFOLIA VAHL)
TURLARI URUG*‘LARINING UNUVCHANLIGI

Polvonov B.X.
Xorazm Ma ‘mun akademiyasi
E-mail: bahrompolvonov2020@gmail.com

Keyingi vyillarda ko‘pchilik mamlakatlarda, shu jumladan, O‘zbekiston
Respublikasida ham farmatsevtika sanoatini  jadallik  bilan  rivojlanishi
kuzatilmoqda, shu sababli ham farmatsevtika korxonalarning dorivor o‘simliklar
xom-ashyosiga bo‘lgan talabini keskin ortishiga sabab bo‘Imoqda [1].

Alohida ta’kidlash joizki, tabity holda o‘suvchi dorivor o‘simliklar
zahiralarining  chegaralanganligi  tufayli  kelgusida farmatsevtika sanoati
korxonalarning dorivor o‘simliklar xom-ashyosiga bo‘lgan talabini gondirish,
asosan, dorivor o‘simliklar etishtirish orgali amalga oshirilishi mumkin. [2].

Hozirgi vagtda jahonda dori-darmon ishlab chigarish tarmog‘ida dor
vositalarni tabiiylashtirish va dorivor o‘simliklar xom-ashyosiga bo‘lgan ehtiyojni
gondirish, dolzarb vazifalardan biridir [3].

SHulardan kelib chiqgib, biz o‘z ilmiy tadgiqotlarimizda Xorazm viloyati
tuprog-iglim sharoitida sano (o°tkir bargli sano — Cassia acutifolia Del. va tor
bargili sano — Cassia angustifolia Vahl.) turlari urug‘larning unuvchanligi, o‘sish
energiyasi, yuvenil davrida yosh nihollar va ildiz uzunliklarining o‘zgarishini tadqiq
qgildik. Mazkur dorivor o‘simlik jahonning boshga hududlarida o‘rganilgan
bo‘lishiga garamay, O°‘zbekiston, xususan Xorazm viloyati sharoitida biologik
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xususiyatlari to‘g‘risidagi ma’lumotlar umuman yo‘q. llmiy tadgiqotlar Xorazm
Ma’mun akademiyasining “Dorivor o‘simliklar” laboratoriyasida o‘tkazildi.

Tajribalarimizda sano turlari urug‘larining unuvchanligi o‘rtacha 3 ta
takroriylik tahlili natijasida tor bargli sanoning unuvchanligi 84,2-87,3 % oralig‘ida
kuzatilib, o‘rtacha 85,6% ni tashkil gilgan bo‘lsa, ushbu ko‘rsatkich o‘tkir bargli
sanoda 89,8-96,9% oralig‘ida bo‘lib, o‘rtacha 94,0% ekanligi aniglandi.

Tor bargli sano urug‘larning o‘sish energiyasi 87,4-90,7% oraligda kuzatilib,
o‘rtacha 88,8% ni tashkil gilgan qildi. O‘tkir bargli sanoning o‘sish energiyasi esa
o‘rtacha 91,4-94,3% oraliqda tebranib, o‘rtacha 92,7% ekanligi kuzatildi (1-jadval).

Tadgiqot vazifalaridan kelib chiqib, tajribalarimizda sano turlarining yuvenil
davrida yosh nihollar uzunligi aniglandi. Jumladan, tor bargli sanoda yosh
nihollarning uzunligini 64,4-69,2 mm oralig‘ida kuzatilib, o‘rtacha 66,6 mm ni
tashkil gilgan bo‘lsa, ushbu ko‘rsatkich o‘tkir bargli sanoda 82,4-86,7 mm
oralig‘ida tebranib, o‘rtacha 84,3 mm ekanligi aniglandi.

1-jadval
Sano turlarining unuvchanligi va o‘sish energiyasi, %
O‘rtacha takroriyliklar
Ko‘rsat- Unuvchanlik, O‘sish Yosh Yosh nihollarning
kichlar % energiyasi, % nihollarning ildiz uzunligi, mm
uzunligi, mm
Tor bargli sano
M+m 85,6+0,33 88,8+0,32 66,6+0,48 33,9+0,32
v 1,25 1,14 2,30 2,53
L 84,2-87,3 87,4-90,7 64,4-69,2 32,0-35,8
S 1,07 1,02 1,53 1,03
O‘tkir bargli sano
M+m 94,0+0,67 92,7+0,31 84,3+0,35 49,9+0,28
A% 2,26 1,09 1,32 1,81
L 89,8-96.,9 91,4-94,3 82,4-86,7 48,6-51,6
S 2,13 1,01 1,11 0,91

*V —Variatsiya *L —Limit *S —Standart og‘ish

Ma’lumki, o‘simlikning ildiz uzunligi qurg‘ogchilikka va tuproq sho‘rlanishiga
chidamlilik va hosildorlik o‘rtasida to‘g‘ri bog‘lanish mavjud. O‘simlikni turli
o‘sish fazalarida tuprogning har xil chuqurligidan namlikni so‘rib olishi barcha
organlarning rivojlanishi va o‘simlik funksiyalarini ta’minlashi ildiz sistemasining
ganchalik  rivojlanganligiga  bog‘lig, shuning uchun ham seleksiyada
qurg‘oqchilikka chidamlilikni o‘rganishda ildiz tizimining rivojlanishiga alohida
ahamiyat beriladi [4;].
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Sano turlarining unuvchanligi va o'sish
energiyasi, %

100 88,8 927
80
60
40 33 9
20
0
Unuvchanligi, % O'shish Yosh nihollar  Yosh nihollar
energiyasi, %  uzunligi, mm  ildiz uzunligi,

mm

= Tor bargli sano = O'tKkir bargli sano

1 - diagramma. Sano turlarining unuvchanligi va o‘sish energiyasi, %

Tajribalarimizda sano turlarining yuvenil davrida nihollarining ildiz uzunligini
ham anigladik. Unga ko‘ra, tor bargli sanoda yosh nihollar ildizining uzunligini
32,0,1-35,8 mm oralig‘ida kuzatilib, o‘rtacha 33,9 mm ni tashkil gilgan bo‘lsa,
ushbu ko‘rsatkich o‘tkir bargli sanoda 48,6-51,6 mm oralig‘ida tebranib, o‘rtacha
49,9 mm ekanligi aniglandi (1-diagramma).

O‘tkazilgan tadgiqotlardan shu narsa ma’lum bo‘ldi-ki, sano turlaridan o‘tkir
bargli sano — Cassia acutifolia Del. tor bargli sanoga (Cassia angustifolia Vahl.)
garaganda o°zining unuvchanligi, o‘sish energiyasi, yuvenil davrida yosh nihollar
va ildizlarining uzunlik ko‘rsatkichlari yugori ekanligi aniglandi.

Olib borilgan ilmiy tadgiqot va laboratoriya tajribalari natijalariga ko‘ra,
respublikamizdagi dorivor o‘simliklarga ixtisoslashgan Kklasterlarga farmatsevtika
sanoati uchun xom ashyo tayyorlash maqgsadida sano turlaridan o‘tkir bargli sano
Cassia acutifolia Del.) va tor bargli sano (Cassia angustifolia Vahl.) o‘simliklarini
Xorazm viloyatining o‘rtacha sho‘rlangan tuproglari sharoitida ekish va keng
maydonlarda etishtirish tavsiya gilinadi.

Foydalanilgan adabiyotlar:

1. Avezov S.A., Sultanov M.Q. Qishlog xo‘jaligi tarmoglaridagi o‘zgarishlarni
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kartalashtirish. // O‘zbekiston Geografiya jamiyati axboroti. 38-jild. — Toshkent, 2011. -B. 181-
183.).

2. To‘xtaev B.YO., Mahkamov T.X., To‘laganov A.A., Mamatkarimov A.l., Mahmudov
A.V., Allayarov M.O¢. Dorivor va ozugabop o‘simliklar plantatsiyalarini tashkil gilish va xom
ashyosini tayyorlash bo‘yicha yo‘rignoma. — Toshkent, 2015. — B. 3-5.).

3. Fructus Silybi Mariae //Word Health Organization. Who monographs on selected
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4. Xolliev A.E., Norboeva U.T., Jabborov B.l. Vliyanie vodnogo defitsita pochver na
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XOPA3M BOXACH ITAPOUTUIA MATRICARIA CHAMOMILLA L.
HUHI' IINTAHTATCUAJAPHU TAIIKNWJI OTULI
Tyxtaes Bobokya Epkynosuu!, Xynaiiepranos Hop6ex ATa6aeBuy?,
Oraes Onuibex IQnnamesuy?

! Tomkent maBnar arpap yausepcurery, > Xopasm MabMyH akaleMusCH,

E-mail: xudayberganovl2@mail.ru

Kupum. Cratuctuk MabiymoTiapra Kypa, O3UMK-OBKAT Ba (papMaTceBTHKA
CaHOATH KOPXOHAJIIAPUHHUHT KYPYK JOPMBOP Ba a44MK apOMATUK XOMAalI€éra HUILTUK
tamabu 696,4 TOHHAHW TAIIKWI 3TaaW, Oy 3ca MaxXaIMd JOPUBOP YCHUMIIMK
xoMamécu OunaH aruru 54,5 (ousra TabMUHIAHTaH, Oy 3ca JAOpPUBOpP Ba 3(up
MOMJTY YCHUMITHKJIAPHHU THINTUPHII KYTTAUTHPHII 3apypPIIMTHHYU TacIukiaiam. [4].

[y Goucnan xaM TaOWUU OPUBOP YCUMIUKIAPHU ATUINTUPHUIN Ba YJIapHH
IUTAHTATCHSUTADUHU  TAIIKWII KWW  Oyiinda JaBiaTUMHU3 Ba XYKyMaTHMU3
TOMOHHM/IAH KATOp Kapopiap Kabynd KWIMHIaH. Y30eKHCTOH PecryGmukacu
[Mpesupnentununar 2020 #wun 10 anpenmarm  [1K-4670-com Ba “lopuBop
YCHUMIIMKJIADHU ASTHUINTUPUII Ba KaWTa HIUIALL, YJIAPHUHT YPYFUYWIMIMHUA Hyira
KYWUMIIHU ~ pUBOXJIAHTHpUII ~ OYHWMYa  WIMUH  TaAKUKOTIAp  KYJIaMUHU
KeHratupuira ouja dopa-raadupnap tyrpucuna’ ru 2020 iun 26 nosopaaru I1K-
4901-con kapopmapu [1, 2] xamma VY3GekuctoH PecryGnukacuHM —siHaja
puBOXIAHTHpHUIN OYiinmda Xapakarmap crparerusicuna[3] «mamiakatiga unniad
YUKapWIAIUraH Jopu-JapMoH Ba TuOOMET Bocurtamapu yaymuHu 80 %
eTKAa3UII»Ma3Kyp (¢aonusaTra TEruIuid OOIIKa MEbEPUM-XYKYKUN XY KoKaTiapia
Oenrunanrad BasudanmapHu amanra omMpuinga ymly WyHanumaard WIMHR-
TAJKUKOT UIIUIAPU MAbIYM Jlapaxaaa MyXUM aXaMmHsT drajgup.

Tankukot 00bekT cudaruaa qopuop TupHokrya (M. chamomilla L) typunan
doitnananmnan. TagKUKOTHUHT acocuMil Baszudacu ymlOy AOpUBOp YCUMIIMKHU
Xopa3sM BOXAaCHMHHMHT INypJaHTaH Ba KyMJIOK TYNpOKJIapuaa  caHoat
TUTAHTATCHSUTAPUHU TAIIKWI 3THO, XOM — amié€ 3aXUpacuHU SIPAaTHUINl Ba YHUHT
UKTUCOJIMN camMapaJopIMTHHU aHUKJTANAaH noopart.

Xap Oup YCUMIIMK TYpUHU YCTHPHUII Ba €TUINTHPHUILNJIA TaAOUK STUIIAIUTaH
arpoTeXHUK Tan0upiiap MyXUM poJ YilHaiiau. SI'bHU, arpOTEeXHUK TaIOUpPIIApPHUHT
WOKOOMI KYNJIaHWIWIK OWjaH JKWHHUHT XOCHIAOPIWUTH MUKIOP KUXATHUAAH
Kymavumu OuiaH Y3 HaBOaTuaa cudar KuxaTUAaH XaM SXIIAJIaHUIIATA OO
KeJau.

JopuBop moiiveuak -M. chamomilla €pyrceBap ycummmk OyimO, TYmpok
YHYMJIOPJIUTUTA YHYQJIMK Tana0yaH sMac, a30Tiu YFUTIapHU EKTUpaau, OeroHa
VTnap Ouian pakoOaTialuiy CycT Oyau.

Tanna® onuHTraH MailoHTa MOWYEUYaK YpyFJIapu KyJ OWIaH ONIUN eIIUM
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UauIIapra OcTKM KucMmu Temwiaran xoiga 50-60 cm katop opanapu Oyirax
KAaTOPJApHUHT YCTKU KUCMHUTA CeNUO SKUIIH.

VCUMITMKHUHT yPYFM HHXOSTIA Maiiia GYIraHIurd ydyH, YHH OMp TEKHC
9KUII Makcaauaa aBBaj ypyr 1/10 HucOarna Kymra apaJaliTHPUIAO SKHIIH. Xap
rektapura 4-5 kr. ypyr capbnanau. Ypyr 8- 10 kyHna yHUO 4uKIH.

Cyropunranjga SKMHHHM OBHO KETMACIWTH YYYyH OXHCTa KHJIIUPATHO CYB
6epunau. Cys capdu 1 ra maiinonra 800-1000 M3 vy Tamkmn >Tau.

baxopna wmailica kypuHuIIM OuWiIaHOK OeroHa YTiaap KETMOHJIA, KaTop
OpaJlapuIarucH 3ca KyJbTUBaTOpiapaa yTad unkuiau. JJopuBop Moiuedak MaBCyM
anpenb oifnaa 2 Mapra Ba Maiija 1 Mapra CyFOPWINM. YCHMIMK YCHO
PUBOXJIAHMINY JaBOMHJA WKKA MapTa: OupuHurcu wmapT ouumamar 10-15
KyHJIapuJia Ba ampeiib OMMHUHT YYMHYM YH KYHJIWUTHAQ STbHH, IIOHAJAIl J1aBpuja
rektapura 30-40 T Tabuuit TYHr OniaH map0OaT KUIMHUO O3UKITaHTUPUILIN.

M. chamomilla ryH4yanam OOCKWYMHUHT OONUIAHUWIIN anpelb OWWHUHT
VUYMHYM JIeKajacura Ba €mnmacura FyHYajgam OOCKUYM Mail OMMHUHT Oolutapuia

ky3atway (1- pacm).

1-pacm. M. chamomilla nianTanusicuau cyropui, moHadam 60CKHYUra
OyJra JaBp Ba énmacura ryJuiam JaBpH.

[llynuHraek, MOpUBOP MOMYEYAKHMHT TyJUlalll OOCKUYM Mall OWMHUHT
OupuHYM JeKacuia Ba €nmacura ryjuiain OOCKUYM Mail OWMHUHT YYUHYH JEKacHAa
OOIUTAHTAHIUTH Kala 3TUIAN. ACOCHd XOCHIT WUFUIT (YCUMIIMKHUHT TYNTYITIApH)
JaBpy Maii OWMHUHT OXMPH Ba HIOHb OMWHUHT ypTayiapurada jgaBom 3tau (1-pacm).

M. chamomilla xocuagopaurnam aHukgaam. XOCWIHA TEPHIN y4yH Tanuép
ryjuiap KOHyC MIaKiauaaru OyTyH €Kkd KucMaH Epuiubd Tykuia Oonuraiau. Tynryn
caBaTyajapu atpodu THICUMOH €KUM KYIuiad ypTa HaliCUMOH TyljiapiaH udopat
oynaau. ['yn ypHU Takup, Maiina-mMaiga dyKypuaid, A4u OVII, TyJUIall aBBajuja
KOHYC IIaKiauaa Oynaau, caBaTdya ypamMu Kynkatopiau OYiauo, kymiad y3yH4OK, Y4u
TYMTOK Ba YEKKaJlapu KEeHT OapriapjaH Tamkui TonraH. CaBaTdyaHUHT (THJICUMOH
ryJulap/iaH TallKapu) KeHrJIurd 4-8 MM., THJICHMOH TYJUIap paHTH OK, HaliCHMOH
T'YJUITAPHUHT PaHTU CapHK, caBaTya ypaMy CapFULI-SIINI PaHTAa, Xymoyii Ba TabMU
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YTKUP XUCOOJIaHaIH.

Venmmmk TYNTYyJUIapuHU Hurum Xopa3M I[IapouTHaa Kyid TepuMH OujiaH
amaJjira omupwiIId. Maii OWMHUHT OXMPH Ba WIOHb OWWHUHT OOIIMJIA TUTAHTAIUSAAA
40-50 Ta TepyBuYM AOPWUBOP MOWYEYAK TYUTAPUHUW WUFHUIIHHM aMmajra omupad. 1
KyHna oup TepyBun Yptada 30-33 Kr xyi xoijga KM MaloH KMXaTHAaH ypTaya
100-110 m? (0,011ra) ryn xom amécunu Tepuiny xucoora onunay. Ilyauaraex, M.
chamomilla tynrymnapuan Tepuin Ba Wurumn OYitnda Maxcyc sicajraH TeMUp Kaidu
Ba MACTKM KUCMHU CETKaJIM Mociiama €pJaMuja XaMm amaira omupuwiau. Jlekun, 0y
MOCJIaMaJia TYNTYJUIAPHU WUFUII JABPHUJIA YCUMIIMK XOM-alIECU MabIyM Japakajaa
VCUMIIMK IIOXJIApUra apajallilraHiurd €KW XOM-alll€HW TO3a TepUIMaraHIUruHu
XHcoOra onraH Xojia MoclaMaHW KalWTa PeKOHCTPYKIMS KWIMII €KW YHH KahTa
KYPHIII yUyH Xyjiocara KelnuHIu (2.-pacMm).

M. chamomilla mmanTanuscuga TYOryJiapHA WUFUAII  WKKH ~ MapTa
Kaitapunaau. Ca0alOu, OMpUHYM MapTa TYNryJuiap TEPWITaHJAH CYHT, KOJIFaH
FyHYasiap 6-7/ kKyH MoOaifHWma ryiiam OOCKAYMTa KUPTaHJIuTH Ky3aTWIAH Ba
UKKUHYM MapTa TepuM YyTKaswiau. IllyHuHrAex, WioH OWWHWUHT WKKWHYU
JeKagacuja KOoJraH [IoXJjap/ard MIOHAJapHUHT OYWIMIIM YYUHYU TEPUMHU
Tawkui 3Taau.by ypunaa Kaig 3Tl KOU3KH, YCUMIIMKHUHT Terna Kucmuaad 8-10
CM TyJI MIOXJIapu KecwIaau Ba Oy XoM ami€ Oup mapaxana macTpok cudarmaru xom
alI€HN TAIIKWI STau.

Xucob-kuTobmapra Kaparanna, oupuHum Tepumaa 60-65% xocun HuruiraH
OyJca, MKKUHYU TepuMIa XOCWIHUHT 15-18 % KucMu WUFWITaHIUTH KAl STUIIIA.
YYUHYM TePUM T'yJT HIOXJIAPHHU KECHII XOCHIHUHT 17-25 % HM TalIKuI STaju.

M. chamomillanuar [UIaHTalIUsACHIa XOCHJIIOPJIUTH AHUKJIAHI.
XOCWIIOPJIMKHY aHUKJIAI YYYH TUIaHTalUsAa 5 MailJloH4a axpaTuiau €Ku Xuco0-
KUTOOJap 5 KalTapuiIHIl acOCHIa aManTa OMUPHIIIIN.

I yHUHT 1€K, X OCHIITOPIUKHH aHUKJIAII xKapaCHuia aXpaTuiran
MaloHYaIapiaH 2 HYM Ba 3 HYM MapTa TEPHINI MyaaTiapuaa Tyuiap 3 BaKTHIa
TepuO OJMMHUO, aBBAJITHM XOCHJ MHUKIOpHUIa KYIIWJIraH Ba Kyhumaru l->kajaBaira
MUKIOp Kypcatkuwiapu Oupra kentupwirad. M. chamomillaauar tepunran ryn
caBaTYAJIAPUHU Te3/la KYPUTHII YIyH KyNTHHA JOPUBOP dHUP MOMIN YCUMITHKIAP
YUyH TaBCHSI STWJIAJUTaH SIXIIW [IaMOJI ailjlaHaJUraH Maxcyc aHrapijap TaHJIaHuoO,
y1ra sxoira Tynrymiap éium yuyH taiépnanaan. ['ymmap 24-25 °C xapopaT octua,
cos akcnio3unusaga 13-15 % namnukkaya 3-4 KyH MoOaitHuAa KypuTwiaad. Maxcyc
aHrapyapja xap Ooup kBagapaT merpra 4-5 kr xucobupa €hwmnanu. [lnantanusiga
JIOPUBOP MOWYEUAKHUHT XOCHAOPIUK MUKIOPH Xya xonja yprada 4224,9 kr/ra
HU, KypyK xoJia 3ca 938,8 kr/ra H1 Talmkuia ST/,
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1-sxkaaBaa

M. chamomilla HuHT IIAHTANUACHIA XOCHJIIOPJINK KYpcaTKAuWIapu

Tepuiran ryJsiap 1 ra xucodugaru
AKpaTHIIraH onzlp.]mm,le/rp XOCHJIIOPJIHK, KT
MaiigoHJIap . v ,
Xya xoanaa, rp | Kypyk xoqaaa, rp Xya :(K:JIIla Kypyk xoana, kr
1 348,30 77,40 3483,0 774,0
2 468,56 104,12 4685,60 1041,24
3 487,35 108,30 4873,50 1083,00
4 354,76 78,83 3547,60 788,35
5 453,5 100,77 4535,00 1007,77
g’pTaqa 42249 938,8

VuFn6 oNMMHIraH TYNIyIIapHA CH(ATIH Ba Te3 KyPUTHII MAKCAMA SXIIH AMOJT
allaHagural mMaxcyc anrapra onu0 Oopungu. by epna maxcyc anrapmapaa xap Oup
kBajpar merpra 1-1,5 kr. xpcobuaa &b Kyiniau (2-pacm).

Y

2-pacm. M. chamomilla niianTanmusicnia XOCHJIHU TEPHII JKapaéHH,
XOCWIIOPJIUKHH AHMKJIAII BA XOM ALIEHH KyPUTHII KapaéHu

Iynunrnaex, M. chamomilla ypyru Maxcyc axpaTwiran MaiiioHna, YpyF TYIUK
NUIMUO eTWITaH JaBpjaa dprainad Maxcyc WAMIUIApra WUFWIAU. YPYFHUHT TUIIHO
STWITAHJIUK Japa)Kacu - CaBATYACHMHUHT Y3YHYOK, KOHYCCHMMOH IIIaKJIJa OYIuIu
Ounan anuknaHanu. TaxpumOamap naBommuaa, 0,10 ra maiinon amoxuma ypyr OJNHII
Y4yH aXpaTwiay Ba Oy MaiioH1a TYNTyJUiap WAFUO OMTUHUO, MUFUITaH XOM-alli€ ypyF
OJIMIII YUYH aJIOXUAA KOUra ENUIIIN.

Tait€p Oynran €ku abCOMIOT KypyK XojaTra KeiraH XOM-al€ sHCM KoIuiapra
KOWUTAIITUPUINO, YHUHT OF3U XOM-all€ HOMH, YCUMIIMK YCTUPHWIITaH KOH, TEepUJraH
BaKT Ba XOM-allI¢ KYpUTHIITAH KO Xam/a KOIJIaHTaH KyH Kabu KypcaTKudiap €3uiran
xoJsaa EpIuKIaHaay Ba 2-pacMia KYypcaTWITaHUICK ajloXxuaa KypyK *Koiaa cakiIaHau.

XyJioca
AManira OMIMPWITaH WIMHUA TAJKUKOT HATIOKAJIApHU Kyluaaruda xysocaljiap
KWIMHIN. KWL yCYJJIapyu JOPWUBOP THUPHOKIYJ YCUMIIUTMHHUHT IUIAHTATCUSACHA
XOCWIAOPIUK KypcaTKkuuiapu Tabcup Kunaau; LlyHn anoxuaa Takuian KepakkH,
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WIMUNA  TaJKUKOTJIApUMU3 HaTWKajapura Kypa OUpPUHYM MapTa JOPUBOP
TAPHOKTYJTHH JIOPUBOp VYCUMIHMK cudatuga Xopa3M BWIOATHHHHT YypTada
mWypJiaHraH  TyOpoKJapuJa OJKUII, JTUIITUPUII Ba KEHr  MaiJoHIapaa
IJIAHTATCUSUIADUHMA  TAIIKWJI JTUII  Xamja (apMarceBTUKa UNUIA0 YHKAPHUIIT
TapMOFMHU MaxXaJUTMil XOoM amié OujaH TabMUHJIAI UMKOHUSTHHU SPATUIIN WIMUN
HaTKajgap OWIaH acoCIaH N,
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4-SHO‘BA. TABIIY FANLARNI O‘QITISHDA MUAMMO VA
YUTUQLAR, FAN VA TA’LIM INTEGRATSIYASINING ZAMONAVIY
ILG‘OR TEXNOLOGIYALARI

UCCJIEJOBAHUE IMPENOJIABAHUSI OPTAHUYECKOM XUMUU B
TEXHHUYECKHUX BY3AX

H. b. Annaépoes

Hagouiickuii zocyoapcmeenHlii 20pHO-mMexXHO102UYeCKUIl yHUGEPCUmEem,
asadjon 2515@mail.ru

[IpenonaBanue opraHUYECKON XUMUN B TEXHHUECKUX By3aX 3aHUMAET BAXKHOE
MecTO B (popMupoBaHUHU MPO(ECCHOHATBHBIX HABBIKOB y CTYACHTOB. TEeXHUYECKUE
BY3bl TPAJHUIIMOHHO YAEISIOT 3HAYNTEIHhHOC BHUMAHUE NUCIUILINHAM, CBSI3aHHBIM
C XMMHEH, MTOCKOJIBKY OHHU SIBJISIFOTCSI OCHOBOW JUIS TAaKMX CHEHHAIbHOCTEM, Kak
XUMHUYECKas TEXHOJIOTHs, MaTepualioBeieHne U OuorexHnonorus. B nanHo# craThe
PacCMOTpPEHBI COBPEMEHHBIE TMOAXOABl M METOABl MPEMOJaBaHUS OPTaHUYECKOUN
XUMHH, a TaKXke MpoOJeMbl, C KOTOPHIMH CTAJIKHWBAIOTCS TMPEMOJaBaTeIH U
CTYZICHTHI B TIpoIiecce 00ydeHusI.

1. CoBpeMeHHBIE METO/IbI PENOIABAHUS OPTraHUYECKOH XUMHUM.

CoBpeMeHHbIE METO/IBI MPENOIaBaHUs OPTaHWYECKOH XUMHUW HAMpaBIICHbI Ha
pa3BUTHE KPUTHUYECKOTO MBINIJICHNUS U HaBBIKOB CAaMOCTOATEIHLHOTO PEIICHUS
npobieM. B crathe 3aiinieBa m ap. [1] orMewaercs BaXKHOCTh HCITOJIB30BAHHMS
aAKTUBHBIX METOJIOB OOYUYEHHUS, TAKUX KaK MPOOJIEMHOE 00y4YeHHEe U KEHC-METOIbI,
KOTOPBIE CITIOCOOCTBYIOT JIyUIIIEMY YCBOSHHIO CIIOKHOT'O MaTepuara.

CormacHo wmccnenoBanusM MBanoBa [2], wuHTerpamust 71a00paTOPHBIX
MPAKTUKYMOB C TEOPETHUYECKUM MATE€PUATIOM IOBBIIIIAET MOTHBAIUIO CTYJEHTOB U
crocoOCTByeT Oojiee TIyOOKOMY TMOHMMAaHUIO OCHOB OpraHuyeckoil xumuu. B
pabore IletpoBa w komrer [3] momUepKUBaeTCSs BaXXHOCTH TMPUMCEHEHUS
COBPEMCHHBIX  TEXHOJIOTMH, TaKMX KaK BHUpPTyaJbHbIC JabopaToOpuu W
KOMIIBIOTEPHOE MOJICITUPOBAHHE, ISl YIYUIIEHUS KadyecTBa OOyUCHHUS.

2. IIpoGsemMbl npenogaBaHusi OPraHUYeCcKOH XUMHUHU

HecMoTpsi Ha 3HAUMTENBHBIE YCIEXH B PA3BUTHH METOJIOB TPEIOJAaBaHU,
CYIIECTBYET psAl Tpo0ieM, ¢ KOTOPbIMH CTAJIKHUBAIOTCS MPENoAaBaTeNH
OpPraHMYECKON XMMHUHU B TEXHHYECKHX By3axX. B crarbe Cumoposa [4] oTrmeuaeTcs,
YTO OJHOM W3 TIIaBHBIX MPOOJIEM SBIISIETCS MEPErPYKEHHOCTh Y4eOHOU MPOTrpaMMBlI,
4TO 3aTPYAHSIET YCBOCHHE MaTepuasa CTyICHTaMu.

Kpome Toro, kak ykaspiBaeT CMHUPHOB [5], MHOTHE CTYJIEHTBI HCIBITHIBAIOT
TPYAHOCTH C TIOHMMaHWEM aOCTPaKTHBIX TMOHSATUH M MEXaHU3MOB PEAKIUM, YTO
TpeOyeT OT mpemojaBaTeNiell MOWCKAa HOBBIX MOIXOIOB K OOBSICHEHHUIO CIOKHBIX
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TeM. B 3TOil CBSI3W aKTyallbHbIM SIBJISIETCS BHEAPEHUE HATJISAIHBIX METOJI0B
o0yueHus1, BKII0Yasi HCIIOJIb30BAaHUE BU3YyaIU3alluil 1 aHAJIOTHI.

3. Biusinne MexauCUMIVIMHAPHBIX CBsI3eil HA NpenogaBaHue

MexauCUUIUIMHAPHBIE CBA3M WIPAIOT KIIOYEBYIO pOJb B MPENOAaBaHUU
OpPraHUYECKON XHMHH, OCOOEHHO B TEXHUYECKHMX BY3aX, IJ€ BaXKEH MPAKTHKO-
OpUCHTHPOBaHHBIA mMoaxoja. B pabore bemosa [6] momuepkuBaeTcs BaKHOCTH
WHTErpallid OpPraHUYECKOM XUMHUM C JPYrUMH JHCHMIUIMHAMH, TAaKHUMH Kak
busnueckas XuMusi 1 OMOXUMHMSI, YTO MO3BOJISIET CTYJIEHTaM YBUIETh B3aHMMOCBSI3b
MEXly pa3iIuYHBIMUA OOJACTSIMH 3HAHUN U NPUMEHUTH WX B MPO(ECCHOHATBHOM
JIEATEIIbHOCTH.

4. IlepcieKTUBBI Pa3BUTHS NPENOAABAHUS OPTAaHMYECKON XMMUH

B 3axmrouenue, ucciaenoBaHUs MOKa3bIBAIOT, YTO Oyaylee MpernojaBaHus
OpPraHWYECKON XMMHUU B TEXHUYECKUX BY3aX CBA3AHO C AKTUBHBIM HUCMOJb30BAHUEM
MHHOBALIMOHHBIX METOAOB O00y4YeHHs H TexHojoruid. CorjacHO MPOrHO3aM
CepreeBoii  [7], [nanbHeiliiee pa3BUTHE BUPTYaJIbHBIX  JIaOOpaTopuil |
UCIIOJIb30BAaHUE HCKYCCTBEHHOI'0 MHTEIUIEKTa B 00pa30BaTENIbHBIX MPOLECCax
OTKPOET HOBBIE BO3MOKHOCTH JJIs TIOBBIIICHHS Ka4yecTBa 00yUeHHUS.

3akiroueHue

Taxum oOpazom, mpenogaBaHHe OPraHUYECKONH XMMHH B TEXHHYECKHX BY3ax
TpeOyeT MOCTOSHHOT'O OOHOBJICHUS METOAMK M MHTErpallid MEXIUCUIUITUHAPHBIX
cBsa3eil. [lpenonaBaTenn JOKHBI CTPEMUTBHCA K CO3JAHUIO YYEOHBIX IMPOrpaMM,
KOTOpble OYyAyT YYUTBIBaTh COBPEMEHHBIE TpeOOBaHUs phIHKA Tpyda M
NOTPEOHOCTH CTYAEHTOB B IPO(ECCHOHATBHOM MOATOTOBKE.
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XIMIYA PANINE CLIL TEXNOLOGIYASIN QOLLANIWDA
YACHEYKANI ELEKTRON MENEN TOLTIRIW METODIN
PAYDALANIW

Z.D. Uzagbergenova, G.P.Uzagbergenova, G.J. Jumaniyazova

Berdaq anindag: Qaraqalpaq mamleketlik universiteti
E-mail: zamirauzakbergenova@mail.ru

Jahan bilimlendiriw tarawindagi rawajlaniw tendenciyalar1 axboratlasgan
dawirde oqitiwdih zamanagdy didaktikaliq qurallarman paydalaniw hadm olardin
natiyjeligin janede asiriwdmn aktualligmn korsetip atir. Bugingi kunde dunyanin
rawajlangan mamleketlerinde shet tilin basga panler menen 6z-ara integraciya qilip
oqitiwda CLIL texnologiyasinan paydalanip atir. CLIL (Content and Language
Integrated Learning) mazmun ham tildi integraciyalasgan halda tyreniw bolip, usi
texnologiyaga kore oqiwshilar basqa panlerge tiyisli temalardi shet tilinde tiyreniw
argali bilimlerin bekkemleydi [1], janede belgili tarawga tiyisli temalardi shet
tilinde qollaniwdi tiyrenedi. Mazmun ham tilde integraciyalasgan halda uyreniw bul
bir waqittin 6zinde jana mazmundi ekinshi til arqali uyreniwge mimkinshilik berdi.
Maselen oqiwshilar shet tilinde oqitiliwi mimkin bolgan temalar argal tek pan
haqqinda maglhiwmat alip qoymastan, janede tiyisli s6z bayligina ham til
konlikpelerine iye boladi. Hazirgi waqitta CLIL (Content and Language Integrated
Learning) texnologiyasi anglichan tilinde pan oqitiw metodinin zararli formasi
esaplanadi. CLIL - xalq araliq darejede, asirese Evropada til uyreniwdi
rawajlandiriw usili retinde ken qollanilatugin oqitiw usili. CLIL texnologiyasi pan
mazmunin uyretiwge tiykarlanip anglichan tilinen paydalanadi. [2]. Ximiya
sabaglarinin tiykargi kompetenciyalardi formalandiriw ushin CLIL texnologiyasin
ximiya sabaglarinda paydalaniw ahmiyetli bolip esaplanadi.

Tomende Ximiya paninde otiletugin Kalciy ham magniy temasinda CLIL
texnologiyasin qollaniwdi kérip shigamiz. Kalciy ham magniy temasin har qiyl
interaktiv metodlardan paydalanilgan halda korip shigamiz (keste 1).

1-keste. Kalciy ham magniy elementinin ayirmashiliqlar1 ham uqgsashg

Calcium Similarity Magnesium

 Ordinal number-20 « Alkaline earth metal » Ordinal number-12

« 35 % distributed in the | S- is a member of the |+« 3,35 % distributed in the

earth's crust family of elemenc earth's crust
« in 1808 G.Devi discovered ¢ minerals dolomite - |-«in 1755 J.Blek discovered
CaCO3*MgCOs3
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» minerals limestone - CaCOs | » calcium and magnesium | ¢ minerals magnesite-MgCQO3
are industrially extraced by

* usage electrolysis of the salinity of | * U53d€
in medicine their salc in textiles
in construction in rocket technique

Otilgen temani bekkemlew ushin temanin mazmunmnan kelip shigip
yasheykani elektron menen toltir metodin qollanamiz. Bul metodta oqiwshilardan
tezlik talap etiledi. Oymnin qagrydas: tomendegilerden ibarat.

Misal ushin magniy elementinin elektron gabatindagi elektronlar sani 12 ni
quraydi. Gruppadagi oqiwshilar saninan kelip shigip 3-toparga boélinedi. Har bir
toparga temanin mazmuninan Kelip shigip qaragalpaq tilinde sorawlar beriledi,
oqiwshilar berilgen sorawlarga inglis tilinde juwap beriwi kerek. Har bir topar
magniy elementinin elektronin toltirtw ushin sorawlarga juwap beriwi kerek. Bir
sorawdin sheshimin tapgan oqiwshi bir qabattagi bir elektron menen toltiradi.

Sorawlar tomendegishe koriniste boladi.

1.Jer gabiginda magniy gansha mugdarda ushiraydi?

Juwabi:

1.3,35 % distributed in the earth's crust.

2.Kalciy elementin kim, neshinshi jili oylap tapgan?

Juwabi:

2.in 1808 G.Devi discovered dep juwaplar berip baradi.

Joqaridagi usi sorawlarga juwap berilse magniy elementinin birinshi gabatdagi
1s? elektrom toladi ham oyin us1 formada dawam etip bara beredi. Soninda bos
turgan yasheykalardi1 sorawlarga juwap beriw arqali elektronlar menen toltiradi.

Elektron diagramma: Magniy elementi tomendegi elektron konfiguraciyaga

iye:
Mg +12) 28y 1s? 252 2p°® 3s?

Bir yasheykadagi 2-sorawga juwap berilse Tl-usi tartipte tolip bara beredi.
T
1s

2s 2p

oo L T[] ]

3s 3 3d
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Barliq yasheykadag1 sorawlarga juwap berilse joqaridagi korinis payda boladi,
bos yasheykalar elektron menen toltiriladi ham oqitiwshi tarepinen tekserilip
topardag1 oqiwshilar bahalanadi.
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TABITY FANLARNI O‘QITISHDA INNOVATSION
TEXNOLOGIYALARDAN FOYDALANISH

G.Sh.Karimova
O‘zbekiston Respublikasi Energetika vazirligi huzuridagi Qayta tiklanuvchi
energiya manbalari milliy ilmiy-tadgiqot instituti
gavxarshavkatjanovna@mail.ru

Bizning mamlakatda o‘gituvchiga, yosh avlodni tarbiyasiga katta imtiyozlar
berilmogda. Shu sababli oliy ta’lim oldida birinchidan talabalar jamoasiga bilimli,
ma’naviyatli hamda o‘zbek millatiga xos tafakkurga ega bo‘lgan yoshlarni gabul
qgilish, ularni bilim bilan qurollantirish va buyuk inson darajasiga etkazish kerakdir.
Buni bajarishda fan o‘gituvchilarining xizmati kattadir. O‘gituvchi o‘zining bilimini
hamma vaqt to‘xtamay oshirib borishi shart, ya’ni pedagogik texnologiyalarini
egallashi, o‘quv jarayoni mukammallashtirishga harakat gilishi kerak. Chunki
o‘gituvchi oz izlanishlaridan to‘xtab qolsa, ertasiga u shablon gotgandek fikrlab
goladi va yugori havas giladigan darajadagi insonlar orasidan chigib qoladi va
talabalar orasida unga nisbatan hurmat ozayadi, talabalar unga taglid gilishi, havas
qgilishi yo‘qola boshlaydi. Har bir o*gituvchi boshgalarning tajribalarini quruqg nusxa
gilmasdan, o‘zining tajribasi bilan to‘ldirishi kerak va shunda o‘quv jarayoni
mukammalashadi chunki har bir inson uziga xos uslub va unga xos shaxsiy
xislatlarga ega. Fan va texnikaning rivojlanishi talabalarni bilimlar ogimiga va
vogealar to‘lginiga bo‘lgan qizigishini kuchaytirmogda. Bugungi kun nugtai-
nazaridan garaydigan bo‘lsak, talabalar bilim faoliyati yuqori, agliy faoliyati yaxshi
va mustaqil fikrlay olishi zarur. Mustaqil yurtimiz ravnaqi uchun, kelajak avlodimiz
uchun bunday sharafli ishda mas’uliyat bilan ishlash har bir pedagogning burchi
hisoblanadi. Bunday mas’uliyatli ishni hal etish talabalarni chugur va mustahkam
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bilimlar bilan qurollantirish, fanga qiziqgtirish, mustaqil ishlash va fikrlashga
garatishni uslubiga bog‘lig. Har ganday mutaxassis oz ishi metodikasiga ganchalik
e’tibor bersa, u shunchalik katta natijalarga erishadi [1].

O‘zbekiston milliy ta’lim-tarbiya jarayonida multimedia vositalarini qo‘llash
tajribasi shakllanib bormoqda. Negaki bu ayni vaqtda zamon talabidir. Bugungi
kunda tabiiy fan sifati va samaradorligini oshirishda kompyuter va axborot
texnologiyalarining zamonaviy texnologiyalaridan samarali foydalanish asosiy omil
hisoblanmogda. “Multimediali darslar”dan foydalanish har gaysi darslar jarayonida
sifat va samaradorlikni oshirish imkonini beradi. Multimedia yoki ragamli o‘quv
resurslari talabalarga axborotni gayta ishlashni qo‘llab-quvvatlovchi turli xil media
elementlaridan foydalangan holda aqliy tasavvurlar bilan yaxshi munosabatda.
bo‘lishga yordam beradi.

Ta’lim uchun multimediadan foydalanish bo‘yicha tadgigotlar shuni
ko‘rsatadiki, rasm va so‘zlarni birlashtirishgan o‘quvchilarda fagat so‘zlardan
foydalanadiganlarga garaganda ko‘proq ijobiy natijalar kuzatilgan [2].

Yuqgori kurs talabalari uchun o‘gitish va o‘rganish jarayonida multimedia
go‘llash vositalarining ba’zi afzalliklari quyidagicha umumlashtiriladi: - mavhum
tushunchalarni aniq tarkibga aylantirish gobiliyati; -cheklangan vaqt ichida katta
hajmdagi ma’lumotlarni kamrog harakat bilan tagdim etish qobiliyati; - qobiliyatli
o‘quvchilarning o‘rganishga bo‘lgan qizigishini ragbatlantirish; - o‘gituvchiga
o‘quvchilarning ta’limdagi pozitsiyasini bilish gobiliyatini beradi.

Multimedia vositalari pedagogik nugtayi nazaridan birinchi kurs talabalarining
ta’lim-tarbiya jarayoniga tatbiq etilishida kompyuter asosida yangicha yondashuv
hisoblanadi. Shu orgali, talabalarda ta’lim jarayonining samaradorlik darajasini
oshirishda muhim vosita hisoblanadi. Shu sababdan birinchi kurs darslarini
o‘rganishda rivojlantiruvchi muammoli va pedagogik texnologiyalarni asosiy
jihatlarini o‘zida ifodalovchi “Multimedia-darsi”, “Slaydli dars”, “Seminar darsi”
kabilarni qo‘llash tavsiya etiladi.

“Seminar darsi” — talabalarning mustaqil chigishlarini jamlovchi, lozim
topilgan paytda munozaraga asos yaratuvchi dars hisoblanadi. Bunday darslarni fan
o‘gituvchi boshgarib, yo‘naltirib turish vazifasini bajaradi, talabalar esa mustaqil
ijodiy ishlovchi oz fikriga ega shaxs sifatida o‘quv faoliyatiga kirishadilar.

“Multimediali darslar’dan foydalanish — ta’lim dars jarayonida sifat va
samaradorlikni oshirish imkonini beradi. Bu jarayonda o‘gituvchi: - o‘quv
materialini ko‘rgazmali tagdim etadi; - yangi materialni jadallik bilan yetkaza oladi;
- axborotlar tezligi va hajmini animatsiyalar ko‘magida boshgara oladi [3].

Tabily fanlarda multimedia texnologiyasining barcha fanlar kesimida keng
ko‘lamda go‘llanilishi natijasida ta’lim tizimining sifatiga ta’sir ko‘rsatishi bilan bir
gatorda tushuncha va bilimlarni tezroqg o‘zlashtirishini ta’minlab beradi. Tabiiy
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fanlarda talabalarning kimyo va fizika fanidan o‘rganiladigan o‘quv materiallarini
osonlashtirish magsadida o‘quv materiallari bir-biri bilan bog‘liq qismlarga
ajratiladi, so‘ngra ta’limni o‘zlashtirish samaradorligini oshirish uchun vazifalar
ketma-ket bajarilishi  rejalashtirilgan  bo‘ladi. Bunda monitor ekranida
auditoriyaning umumiy ko‘rinishi, oliy ta’lim muassasasining (institut, universitet)
atrofida gullarning ochilib turishi, xush kelibsiz degan so‘zning ta’lim dargoh
peshtaxtasiga yozib qo‘yilganligi monitor ekranida harakatlar bilan namoyish
etilishi qizigarli tarzda kechadi. Muhim tomoni shundan iboratki, ushbu
texnologiyada o‘rganilayotgan o‘quv materiallari multimedia asosida bajariladi.

lIm-fan, texnika va ishlab chigarish sohalarining tez sur’atda jadallik bilan
rivojlanishi barcha ta’lim muassasalarida ta’lim-tarbiya sifatini mazmun jihatidan
yangi bosgichga ko‘tarish, aynigsa, ta’limning sifatini oshirish, ta’lim standartlari,
o‘quv dasturlari, darslik va go‘llanmalarni takomillashtirish, ilg‘or pedagogik va
axborotkommunikatsiya-texnologiyalarini keng joriy etish masalalari bugungi
kunda boshlang‘ich ta’lim tizimida dolzarblik kasb etmoqda [4].

Ta’limini audio, video va multimediali vositalar yordamida amalga oshirish
talabalarning bilim, ko‘nikma va malakalarini rivojlantirish  innovatsion
faoliyatlardan biri sanaladi. Hozirgi kunda ko‘plab rivojlangan mamlakatlarda
o‘gitish usuli ta’lim sohasi yo‘nalishlari bo‘yicha multimedia vositalaridan
foydalanib, tatbig gilinmoqgda. Hatto, har bir oila multimedia vositalarisiz, hordiq
chigarmaydigan bo‘lib goldi.

Amaliyot shuni ko‘rsatmoqdaki, multimedia vositalari asosida boshlang‘ich
kurs talabalarini o‘gitish samarasi an’anaviy usulga garaganda 2 barobar unumli va
vaqtdan yutish mumkin ekan. Multimedia vositalari asosida bilim olishda
30 foizgacha vaqtni tejash mumkin bo‘lib, olingan bilimlar esa xotirada uzoq
muddat saglanib goladi. Agar talabailar berilayotgan materiallarni ko‘rish asosida
gabul gilsa, axborotni xotirada saglash 25-30 foizgacha oshadi. Bunga qo‘shimcha
sifatida o‘quv materiallari audio, video va grafika ko‘rinishida mujassamlashgan
holda berilsa, materiallarni xotirada saglab qolish 75 foizga ortadi [5]. Bunga
multimedia vositalari asosida chet tillarini o‘rganish jarayonida yana bir bor ishonch
hosil gildik.

Yuqoridagi fikrlarga xulosa qgilib shuni aytish lozimki, boshlang‘ich ta’limning
sifat va samaradorligini rivojlantirishda o‘gituvchining kasbiy kompetentligi va
o‘qimishlilik darajasi, bolalar psixologiyasi, zamonaviy pedagogik axborot
texnologiyalarini puxta bilishi muhim ahamiyatga ega. Shu sababdan, hozirgi
paytda pedagog va dastur tuzuvchisi mutaxassislarning birlashib, turli fanlardan
multimedia darsliklari yaratish ta’lim samaradorligini oshirish uchun kutilgan
natijalarni berishini unutmasligimiz kerak.
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PA3PABOTKA U UCITOJIb30BAHUE MATEMATHUYECKUX MOJIEJIEA
B JOMMOJTHEHHOM PEAJIBHOCTH

JL.A.AxmaTtoBal, T.X.Paxumos?

Y Mazucmpanm—xumuueckozo paxynomema, Hayuonanonoiii Ynusepcumem
V3bexucmana,
2Hayunwiii pykosooumensv— 0.x.1,npogh. Hayuonanvuvii Ynusepcumem
V36exucmana

B HacTosiiiiee BpeMsi co3gaHue OOBEKTOB JOMONHEHHOW peanbHOCTH (AR)
SBJIICTCS TIPUOPUTETHOW 3aJadeld, ITOCKOIBKY TOJBKO OO0pa3HOe TOHMMaHUE
JEHCTBUTEILHOCTH CTAJI0 HEOOXOAUMBIM JIJISi Pa3BUTHS TBOPUYECKOrO MOTCHIIHAJIA
uccrienoBareiaeii U oOydaeMbIX. TpaJUIIMOHHOE TPEICTABIICHHE MaTEMaTHYCCKUX
Mojiesield B BHUE TAaOJUI[ OKa3bIBaCTCS HEMOCTATOYHO MH(MOpMaTUBHBIM. OHAKO,
MpEeACTaBUB 3TH MOJIEIM B BHJIE YIpaBlisieMbliXx 00bekTOB AR, ucciemoBartenu
MOJIyYalOT MOIIHBIA MHCTPYMEHT JIJIsl Pa3BUTHS TBOPYCCTBA U HAXOXKICHHS HOBBIX,
paHee HEM3BECTHBIX 3aKOHOMEPHOCTEH.

Ilearo HacTOsIIEe WCCICIOBAaHUE HAMNpaBIICHO Ha mpuMeHeHue AR s
MOJIETTUPOBaHUsT (ParMeHTOB KampojakTaMa — MOHOMEpPA, HCIONIb3yeMOTO B
MIPOU3BOJICTBE HEHMIIOHA.

(0]

O—H 0]
H, / H, /
+nH,0 ——— > n H—NH(—C %C\ — > —NH+—C C\\
NH 5 5
\O o
Caprolactam
Aminocaproic acid Neylon 6
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CuHTe3 HeWIoHa W3  KalpojakTaMa IMPOBOJAUTCS  THAPOJIUTHYECKOU
MOJIMMEPU3AIMENd  KampoJjakTaMa [0 MEXAaHU3MY «PAaCKpbhITUE [UKIA —
MIPUCOETUHEHUEY

Hefinon 6, Takke W3BECTHBI KaK TIOJU-E-KANPOJAKTaM,  SIBJISETCS
CUHTETHYEeCKUM mnojauaMugoM. Ero xondopmarms BkiItoyaeT B ceOs 00pa3oBaHUU
JUHEWHBIX IEMOYEK, KOTOpbIE MOTYT OOpa3OBBIBAThH BOJIOPOJIHBIC CBSI3H, YTO
MpUIaeT MaTepHaly MPOYHOCTh U YCTOMUMBOCTH K Aedopmarnusim. Heitnon 6 garmie
BCEr0 MUCIHOJIB3YETCA B TEKCTHJIBHOW U MJIACTMACCOBOM MTPOMBIIIJIEHHOCTH.

B naHHOM Te3uce mpeNcTaBieHbl PE3yIbTaThl Pa3padOTKM MAaTEMaTHUUYECKUX
MOJIEJIEN IJI KalpoJlaKkTaMma U €ro JUMEPOB, TETPAMEPOB, TEKCAMEPOB U OKTAMEPOB
B HanboJsiee BEpOSTHBIX KOH(DOpMaIIHSIX.

Jnst  monenupoBaHus (PparMEHTOB KampojiakTama Oblla HKCIOJIb30BaHa
nporpamma Avogadro Pro, kortopas mo3BojiMJIa MOCTPOUTh U ONTHMHU3HPOBATH
rEOMETPUI0 MoJIeKys. Jlanee, MOJy4EHHbIE MOJENU ObUIM HHTErPUPOBAHBI B
mwiatpopmy https://MoleculARweb.epfl.ch ¢ menpro MHTEpakKTHBHOT'O BHU3YyajIbHOTO

aHanu3a. MeTonoNorus BKJIIOYAJIa BBIYUCIEHUE YCTOMYMBBIX KOH(POpMALMA
OJIMTOMEPOB  KalpojakTaMa C pa3JIM4YHbIM YHUCIOM 3BEHbEB (OT AUMEPOB [0
OKTaMepOB) U UX MOCJIEAYIONYI0 BUu3yanu3aiuio B AR.

Pe3ynbrarhl npeAcTaBieHbl B CASAYIONINX TaOIUIaX:

Tadoimuna 1. Kongopmannu KanpoaakTaMma M ero 0JJuroMeposn

No | Monekyna Kondopmarius AR VR Pacuersr
avogadro
1 | dumep
Ia®
L\'\\
M
2 | Terpamep v
'1‘_7"-
J'\
;3
X
"1'}!“
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3 | I'ekcamep

4 | Okramep

Kak mokaspiBaloT mpelcTaBiCHHBIE JaHHbIe, HaubOojee BeposATHAs
KOH(opMaIusi MPEeJCTaBIsSIET COOOM COYETAaHHE CTEPEOXUMHYECKUX (PaKTOPOB,
o0ecIeUnBaIOMMNX CTAOMIBHOCTDh CTPYKTYPHI.

PesynbTaTel mOKazanu, 4TO UCHOJb30BaHME AR 3HauuTeIBRHO yIIpoIIaeT
BOCIIPUATHE M T[OHUMAaHUE CJOXHBIX MPOCTPAHCTBEHHBIX CTPYKTYp. bbuin
BBISBJICHBI HamOoJiee CTaOWIbHBIE KOH(POpMAIMU Pa3IUYHBIX  OJUTOMEPOB
KamnpojakTama, a TaKK€ YCTAHOBJICHBI KJIIOUEBbIE CTEPEOXMMUYECKUE MApaMETPHI,
KOTOpbI€ OKa3bIBAIOT BIUSHUE HA UX CTaOWIBHOCTb. OTH JaHHbIE ObLIH
npeAcTaBiieHbl B Buje AR-mojeneil, 4To MO3BOJWIO HCCIEqOBaTeNsaM Oosee
3 PEeKTHBHO H3y4aTh B3aUMOCBS3b MEXKIY CTPYKTYpOH H  CBOMCTBaMH
KamnpoJiakTama.

Ha ocHOBe MaremarmueckKux MOJENei ObUTM CO37aHbl U OMYyOJIMKOBaHBI
BUPTyaJIbHBIE W JIOMOJIHEHHbIE MOJEIU. OTH MOJEIU 00JIalal0T BBICOKOM
YOPaBIs€MOCTbIO, YTO TO3BOJSET MCCIEAOBATEISIM OJHOBPEMEHHO paldoTaTh U
o0cyxnaTh pe3ynbrarbl. Monaenu AR C03/aI0T YHUKAJIBHBIE BO3MOXXHOCTH IS
o0y4eHus, 0COOCHHO B O0JACTSAX, CBSI3aHHBIX C M3YYCHUEM CTPOCHHUS MOJEKYT U
BEIIECTBA.

BriBoaADBI

PazpaboranHbsie MaTeMaTHUYECKHUE MOJIENM KaIpoJiakTaMa M €ro OJUTOMEPOB
OBIM YCIICIIHO WHTEIPUPOBAHBI B OOBEKTHl BHUPTYAJbHOW U JIONMOJHEHHOMN
peabHOCTU. OTHU Pe3yJbTaThl OBUIM ONMYOJMKOBAHBI B OTKPBITOM JIOCTYIIE U
MPEACTABIAIOT 3HAYUTENbHYI0 IIEHHOCTh Kak [ JaJdbHEUIIUX HAyYHbBIX
MCCICIOBAaHUM, TaK U JUIsl 00pa3oBaTEIbHBIX IIENICH.
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JlononHEeHHas:  PEeajbHOCTh  SBJSICTCSI  MOUIIHBIM ~ MHCTPYMEHTOM  JIst
MOJCNUPOBAHUS M aHaIu3a MOJICKYJSIpHBIX CTpyKTyp. Ilpumenenue AR s
BU3yaln3aluu (parMeHTOB KaIlpoJlakTaMa MO3BOJISIET YIYUYIIUTh MOHHUMAaHUE €ro
KOH(OPMAITMOHHBIX CBOMCTB U OTKPBITh HOBBIC MYTH JJIsI ONTUMU3ALIUY TTPOIIECCOB
MOJIUMEPU3ALUH.

Hcnonb3oBaHHas JMTEpPATypA:

1. Fabio Cortes Rodriguez, Gianfranco Frattini, Lucien F. Krapp va h.k “Molecul ARweb:
a website for chemistry and structural biology education through interactive augmented reality
out box in commodity devices” 2020. New York 11530, U.S.A

2. Michael B. O‘Connor ; Simon J. Bennie; Helen M. Deeks; Alexander Jamieson-Binnie ;
Alex J. Jones ;Robin J. Shannon ; Rebecca Walters; Thomas J. Mitchell; Adrian J. Mulholland ;
David R. Glowacki/ The journal of chemical physics/ Interactive molecular dynamics in virtual
reality from quantum chemistry to drug binding: An open-source multi-person framework. 150,
220901 (2019); http://dx.doi.org/10.1063/1.5092590

HCIOJb30BAHUE COKA IMOJJOPOXHUKA ITIPU XPOHUYECKOHN
MOYEYHOMN HEJOCTATOYHOCTH

P.b.A0ayiiaes P.b, A M.baxTusipoBa

Ypeenuckuii punuan Tamkenmckoi meOuyuHcKoul akademuu.
ttaurgfil@umail.uz

AKTyalbHOCTh. XpoOHHUYECKas mnoyedHass HepoctarouHocTh (XIIH) — sto
MOCTETNICHHOE YXYAIICHHE (DYHKIIMU MOYEK B TEUYEHHE JJIUTEIbHOr0 BpeMeHu. 1o
OaHHbIM BceMHpHOI opraHu3aluu 37paBOOXpaHeHHs, B mupe Oonee 850 MuIH.
YEJIIOBEK  CTPAJal0T OT OoJie3HEW, CBSI3aHHBIX C IOYKAMHU. YUUThIBas
BBIIICU3JIOKEHHOE M3YyYEHHE W YIy4IleHUs COCTOAHMM OonbHbIX mnpu XITH
SIBJISIETCSL aKTyaJIbHBIM HAIIPaBJICHUEM B MEIUIIUHE.

[lenpro Hamiero wuccieqoBaHUSAOBUIA TYTEM NPUMEHEHUS HOBBIX METOOB
NOOUTHCSI OCTAHOBKU MPOTPECCHUPOBAHUSI U PA3BUTHUS OCIOKHEHUH, YITyUlICHUS
ob1iero coctosiHus 60MbHBIXCXITH.

Marepuansl u metoabl. HaGmonenus 6putn npoBeneHsl Ha 40 O0onbHBIX (24
Myx4uH, 16 xennuu) ¢ XITH.Y oOcneqoBaHHBIX NAlMEHTOB /10 U MOCJE JICUYCHUS
U3yJalluch: OOIIMUA aHalu3 KPOBHU M MO4YHM, Npoda 3UMHHUIICKOTO, CKOPOCTH
KJIIyOOUKOBOM  MHQUIbTpAlUM, OWOXMMHUYECKHE aHaiu3bl (MOYEBMHA U
KpeaTHUHWH),00111ii 0eoK U ero gpakiuu, koarynorpamma, ¥ 3U, sxckpeTropHas u
cekperopHass (YHKIUs Kenynka, peHTtreHorpadus, npu Heooxomumoctu KT wu
MCKT.OKCKpeTopHYIO (GyHKIHIO KeylKa (ODPX) U3yJanu
racTPOXPOMOCKOMUYECKUM METOJIOM, IyTEM H3Yy4eHHsSI OBICTPOTHI BBIJEICHUS (B
KEITYJIOUYHOM COJIEPKUMOM) KPACKU HEUTPabpOT. 32 HOPMY CUUTANIU TOSBICHUE
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KpacKu B JKEIyJIOYHOM COAEPKUMOM B TedeHue 12-15 munyt.BbisBieHO, 4TO B
HOpMaTHUBHOE BpeMs Kpacka mnosiBuiack y 9 (22,5%) OGonpHbix; B Teuernuu 20-30
MuHYT y 12; B Teuenun 30-40 munyt y 9 u cBbiie 40 munyt y 10 oOcnemyembix
0onbHBIX. [Ipu onpenenenun cexkperopHoit PpyHkimu xenyaka y 40 6onpasix ¢ XITH
BBISIBJIICHO, B 22 HAOJIOJCHHUSIX THUIOIMIHOE COCTOSHHE >KETyJAOYHOTO CoKa, y 12
MAlMEHTOB HOPMAIMAHOCTE My 6 OONBHBIX MOBBIIIEHUE (TUIEPALUIHOCTD)
ceKpeTopHoil ¢yHkuMH >kenyaka. Takum oOpaszom, y 34 (85%) oOcnemoBaHHbBIX
oonbHbIX ¢ XIIH oOHapyxeHa HOpMalbHas W MOHMKEHHAs CeKpeTopHas (YHKIIHS
xenmyaka.34 OOJNIBHBIX C HOPMAJIbHOW W TIOHM)KEHHOM CEKpPEeTOpHOH (yHKIHEeH
xenmynka crpanatonmx ¢ XITH Obimu pa3nenenst Ha 2 Tpynnbl: nepBast (KOHTPOJIbHAS)
rpynna 12 OOJbHBIX MOJNyYaBIIME TOJBKO OOHIENPUHATOE (CTaHAAPTHOE) JICYEHUs
(OJI), Bo BTOpOI (OCHOBHOI) TpyIe Haxoauwauch 22 manueHToB ¢ XITH momygasmmx
kpome OJI, s ymydieHus 3KCKpEeTOPHOU (YHKIIMU JKETyIKa COK MOJI0POXKHUKA 10 1
CT. JIO’)KKE pacTBOpuUB B 50 M1 T€mioi Boabl, 3a 15-20 MUHYT 110 €1bl, 3 pa3a B CYTKU B
teueHuu 1 mecsa. [TonoBo3pacTHOM cOCTaB KOHTPOJIILHOM M OCHOBHOM Ipynmnax ObLIN
UJACHTUYHBIMU. YJydineHusi oomero coctosHus OonbHbIX ¢ XIIH ouenuBanu mo
CUMIITOMaM O01eil MHTOKCUKAIMK (YMEHbIIeHHe 001eil c1ab0CTH, TOUTHOTHI, PBOTHI,
OTEKOB, YIYYIIEHHUE AamnneTuTa, HOpMalIU3aluu OJEAHOCTH U CYXOCTH KOXHBIX
MOKPOBOB, YBEJIIMYEHUEM BBIICTSEMON MOUYM), HOPMAIM3ALUU apTEPUAIBHOIO
JIaBJIEHUS, JTAOOPAaTOPHBIX MOKa3aTenel (MOUeBHHA, KPEaTUHNH).

Pe3yabTaTthl U X o0cyxaeHue. [lomyueHHble HAMU JaHHBIE YKA3bIBAIOT YTO y
oonbmmHcTBa  (77,5%) OonmbHbix ¢  XIIH BblgeneHne Kpackd HEUTPaIbpoT
3ara3/bIBacT, YTO YKa3blBaeT O HApYIIEHUS AIKCKPETOPHOM (YHKIMHU >KEITyJaKa y
JMaHHOM Kareropuu OoibHBIX. [lomydeHHbIe pe3ylnbTaThl OMOXMMHUYECKHUX AaHaU30B
BBITJIAJIWIIM CJIEAYIOLIMM 00pa3oM: YPOBEHb KpEaTWHHHA U MOYEBUHBI JIO JICUCHUS B
o0enx rpynmnax ObUIO B Mpeenax cooTBeTcTBEHHO 250 MkMob/1, 20 mmoib/i. Tlocne
MECSYHOTO JICUCHHsI B KOHTPOJIBHOM TPYyIIe KPEaTUHUH B KPOoBH ObLI B mpeaenax 130
MKMOJIB/TI, Mod4eBMHa 11 MMmomw/m, B oOciemyemoil (OCHOBHOM) Tpymie
COOTBETCTBEHHO 96 MKMOIB/JI, 8§ MMIIOB/J, YTO YyKa3blBa€T Ha TMOJIOKUTEIBHOE
BJIMSTHUE COKa MOJOPOKHHUKA B SKCKPELUH MPOJYKTOB pacmaja 0einkoB. Mbl cunTaem,
yro 1is ynydmeHust (ctumyssinun) DK HeoOX0auMO TOBBICUTH CEKPETOPHYIO U
MOTOPHO-3BaKyaTOPHYIO (PYHKIIUIO KEITyAKa.

BeiBoa. [lpu BkIIOUeHMHM K OOUICIPUHATOMY JICYEHHIO Y OOJBHBIX C
XPOHUYECKON MOYEYHOW HENOCTATOYHOCTBIO COKA ITOAOPOKHUKA, 3a CYET MOBBIICHUS
CEKpPETOPHOM, MOTOPHO-IBAKyaTOPHOH W HOPMAJM3AIMKH 3KCKPETOPHOH (YHKIUU
KeNyJlKa, JOCTUraeTcsi  YyJAy4lleHUs OOIIEr0 COCTOSIHHMSI OOJIbHBIX, YMEHbILECHUS
CUMIITOMOB MHTOKCHUKAIIUH, YBEIHMUeHHEe OaKTepUIMIHON (PyHKIMHU Kkelynka u Oosee
OoJbIlIeMy BBIBEJICHHUIO U3 OpraHM3Ma KOHEYHBIX BPEIHBIX MPOYKTOB OOMEHA.
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MUNDARIJA:

XORAZM MA’MUN AKADEMIYASI RAISI LI ABDULLAYEVNING KIRISH
SO“ZI VA ANJUMAN ISHTIROKCHILARIGA TABRIGI...ccctiiiiiiiiiiiiiiiiiiiiannnns 4

1-SHO‘BA. KIMYO SOHASIDAGI ZAMONAVIY ILMIY TADQIQOTLAR: DOLZARB
MUAMMOLAR, YUTUQLAR VA INNOVATSIYALAR

Abduraxmanova Z.E., Murodova Z.B., Smanova Z.A. AYRIM DORI
VOSITALARINING ANIQLOVCHI SELEKTIV ELEKTRODLAR.......ccceoiiiienesiieienen, 5
M.E.Eshkobilova., 1.E.Abduraxmanov., Z.A.Smanova. GAZ ARALASHMALARI
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