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PO’STLOQ SELLYULOZASINI AMINLASH ORQALI OLINGAN SORBENTNING SORBSION
XUSUSIYATLARI
Amnnotatsiya: So'nggi yillarda 0g‘ir metall ionlari bilan suv havzalarining ifloslanishi jiddiy ekologik muammo hisoblanadi.
Ushbu tadgiqotda chigindi po‘stlogdan ajratilgan sellyuloza aminlash orqali modifikatsiya qilinib, uning sorbsion xususiyatlari
baholandi. Natijalar aminlangan sellyulozaning yuqori sig‘im va tez kinetikaga ega ekanligini, Pb?*, Cu?, Cd? va Ni2* ionlarini
samarali adsorbsiyalashini ko‘rsatdi. Langmuir izotermasi monomolekulyar gatlam asosida sorbsiyani tasdigladi, kinetik tahlil esa
psevdo ikkinchi tartibli modelga mos kelishini anigladi. Umuman, aminlangan sellyuloza biosorbentlari ekologik toza va arzon material
sifatida 0g'ir metall ionlarini samarali tozalash uchun istigbolli adsorbent ekanligi isbotlandi.
Kalit so’zlar: Sellyuloza, aminlangan sellyuloza, biosorbent, og‘ir metallar, Langmuir izotermasi, kinetik modellar, psevdo
ikkinchi tartibli kinetika, chigindi po‘stlog, suvni tozalash.
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COPBLIVIOHHBIE CBOVICTBA COPBEHTA, IOAYUYEHHOTO AMVUHVPOBAHMEM IIEAAI0/103bI
KOPLI

Annomayua: B nocaednue 20001 3azpasterue 6000EM06 UOHOE MXKEALIX MeMAAAOS Hpedcmasasent cofoil cepvéstyto
2K0A0ZUHECKY10 NPoDAeMY. B dariom uccaedosaruu UeANOA03a, §bi0eAeH HAS U3 01MX0006 KOpol, O0biAd MOOUPULUPOsAHA NOCPeICHIEOM
AMUHUPOSAHUS, U eé cOpOLUOHIbIe C60Lcmea ObIAY OueHebl. PesyAbmamol nokasaAy, 4mo aMuHUposanas. UeAAI0A03a 00Addaer
gvICOKOT émkocmblo U Obicmpoti Kunemuxoti, appexmusro adcopobupys uorovr Pb>, Cu?, Cd* u Niz+. Vsomepma Aenzmiopa
nodmeepouAd copOUUI0 HA 0CHOGE MOHOMOACKYASPHOZ0 CAOSl, A4 KUHEMUUeCKUl AHAAUS YCHIAHOGUA COOMEemMcmele nces00smopomy
nopsdxy. B yerom, amunuposariivie ueartorostvie 6uocopdermvl J0KA3AAU C6010 NEPCHEKTNUGHOCTND KAK IKOA0ZUHECKYU YUCTbIIL U
Hedopozoti mamepuar OAsl APPHexmusHoLl ouucmKu 600bl 01 UOHOE MAKEALIX MEMAAAO0G.

Katoueevle cao6a: 1earton03a, amMUHUPOSAHHAS UEAAIOA03A, OuocopbeHm, Mmax)eéavie memairvy, usomepma lexemiopa,
KuHemuveckue mooeau, 1cesdosnopoii nops0ox, omxodvl Kopot, o4ucmxa 600bl.
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SORPTION PROPERTIES OF THE SORBENT OBTAINED BY AMINATION OF BARK CELLULOSE
Abstract: In recent years, the pollution of water bodies with heavy metal ions has become a serious environmental issue. In this
study, cellulose extracted from bark waste was modified through amination, and its sorption properties were evaluated. The results
demonstrated that aminated cellulose possesses high capacity and rapid kinetics, effectively adsorbing Pb?, Cu?*, Cd? and Ni?* ions.
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The Langmuir isotherm confirmed monolayer-based sorption, while kinetic analysis revealed a good fit with the pseudo-second-order
model. Overall, aminated cellulose biosorbents have been proven to be a promising, eco-friendly, and cost-effective material for the

efficient remouval of heavy metal ions from water.

Keywords: cellulose, aminated cellulose, biosorbent, heavy metals, Langmuir isotherm, kinetic models, pseudo-second-order

kinetics, bark waste, water purification.

Kirish

So'’nggi vyillarda suv havzalarining og’ir metall
ionlari bilan ifloslanishi global ekologik muammo sifatida
ko’rilmoqgda. Og’ir metallar, jumladan, qo‘rg’oshin (Pb?),
mis (Cu?*), kadmiy (Cd?), nikel (Ni*) kabi ionlar yuqori
toksikligi va biokumulyativ xususiyatlari tufayli atrof-
muhit hamda inson salomatligi uchun xavfli hisoblanadi.
Ularning hatto juda past konsentratsiyadagi mavjudligi
ham organizmda fiziologik jarayonlarning buzilishiga olib
kelishi mumkin. Shu bois, ekologik toza va arzon
texnologiyalar yordamida metall ionlarini samarali
adsorbsiyalash bo‘yicha izlanishlar keng miqyosda olib
borilmoqda.

Adabiyotlar tahlili.

An’anaviy suv tozalash wusullari — kimyoviy
cho’ktirish, membranali filtratsiya va ion almashinish —
ko’plab hollarda gimmat, energiya sarfi yuqori va
ikkilamchi chigindilar hosil qilishi bilan ajralib turadi [1].
Shu sababli, biosorbsiya wusuli, ya’ni tabiiy organik
chigindilar ~ asosida  yaratilgan = biosorbentlardan
foydalanish ekologik va iqtisodiy jihatdan eng istigbolli
yo‘nalish sifatida ko’rilmoqda [2].

Sellyuloza va uning hosilalari eng ko’p uchraydigan
tabiiy polimerlardan biri bo’lib, qayta tiklanadigan
xomashyo hisoblanadi. Tabiiy lignosellyulozali chigindilar,
masalan, yong'oq po‘stlog’i, meva po’stloglari, gishloq
xo‘jaligi qoldiqglari biosorbsiya uchun arzon va samarali
manba sifatida keng organilmoqda [3]. Biroq
sellyulozaning sof shakli odatda past sorbsion qobiliyatga
ega bo’lib, uning samaradorligini oshirish uchun kimyoviy
modifikatsiya talab etiladi [4].

Ayniqgsa, aminlash jarayoni orqali sellyuloza
zanjiriga amin guruhlarini biriktirish metall ionlari bilan
koordinatsion boglanish hosil qilish imkonini beradi.
Natijada sorbsiya sigimi bir necha barobar oshishi
adabiyotlarda qayd etilgan [5]. Masalan, Hubbe va
hammualliflar (2011) aminlangan sellyuloza asosidagi
biosorbentlarning Pb?* ionlari uchun maksimal sig’imi 2-3
barobar yuqori bolganini ko‘rsatadi [6]. Shu bilan birga,
Crini (2006) va Foo & Hameed (2010) kabi olimlar ham
amin modifikatsiyasi orqali sorbentlarning yuqori
selektivlik va qayta ishlatish imkoniyatiga ega bo‘lishini
ta’kidlaydi [7].

Tadqiqot metodologiyasi

Adsorbsion izotermalarni aniqlash

Pb2 ionlari uchun turli boshlang’ich
konsentratsiyalarda (10-300 mg/L) adsorbsion tajribalar
o‘tkaziladi. Har bir eritmaga ma’lum miqdorda sorbent

go’shiladi va muvozanatga kelguniga qadar chayqatiladi.
Supernatantdagi qoldiq konsentratsiyalar aniqlanadi va
Langmuir modeli bo’yicha maksimal adsorbsion sigim
(Qmax) hamda izoterm konstantalari hisoblanadi. Olingan
natijalar jadvalda ko‘rsatiladi (Qmax va R? giymatlari) [8].
Adsorbsion kinetikani aniqglash
Adsorbsiyaning vaqtga bog'liqligi 5-1440 minut
oralig’ida tekshiriladi. Har xil vaqt oralig’ida namunalar
olinadi va Pb? ionlari kontsentratsiyasi o’lchanadi. Tajriba
natijalari Lagergren psevdo birinchi tartibli va Ho &
McKay psevdo ikkinchi tartibli kinetik modellarga
moslashtiriladi. Modellar asosida kinetik konstantalar (ki,
k2) va moslik darajasi (R?) hisoblanadi [9].
Hisoblash
Izoterm va kinetik modellarga moslash uchun
quyidagi tenglamalardan foydalaniladi:
Langmuir modeli:
C. 1 C.
= = +
qe QmaxKL Qmax
Psevdo birinchi tartibli kinetika (Lagergren):
In(g. — q) =1Inq, — kit
Psevdo ikkinchi tartibli kinetika (Ho & McKay):
t 1 t

—_ = — 4 —
a@ k:q2 q.

Tahlillar va natijalar

O’tkazilgan tadqiqotlar sellyuloza asosidagi
biosorbentlarning og’ir metall ionlarini adsorbsiyalash
jarayonida samaradorligini tasdiglaydi. Tabiiy sellyuloza
namunalarida sorbsion qobiliyat nisbatan past bo‘lsa-da,
aminlash jarayoni orqali modifikatsiya qilingan
namunalarda sezilarli o’sish kuzatildi. Bu esa sellyuloza
zanjiriga biriktirilgan amin guruhlarining Pb?, Cu?, Cd*
va Ni?* kabi metall ionlari bilan koordinatsion bog’lanish
hosil qilish xususiyati bilan izohlanadi [10].

Eksperimental = natijalar ~ shuni  ko’rsatadiki,
aminlangan  sellyuloza asosidagi biosorbentlarning
maksimal sorbsiya sig’imi tabiiy sellyulozaga nisbatan bir
necha barobar yuqori bo’lib, ularning sorbsion kinetikasi
ham tezroq kechadi. Shuningdek, modifikatsiyalangan
namunalar izotermik modellar bilan yaxshi moslik
ko’rsatdi, bu esa sorbsiya jarayonining monomolekulyar
qatlam bo"yicha amalga oshishini tasdiqlaydi [11].

Umuman olganda, olingan ma’lumotlar aminlangan
sellyuloza biosorbentlari nafaqat yuqori sigim, balki
yugqori selektivlikka ham ega ekanini, shu bilan birga qayta
ishlatish imkoniyatini saqlab qolishini ko‘rsatadi. Bu esa
ularni ekologik toza va iqtisodiy jihatdan samarali suv
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tozalash texnologiyalarida qo‘llash uchun
material sifatida baholash imkonini beradi [12].

istigbolli

Sorbsion xususiyatlar

1-jadval. Langmuir izotermasi asosida qiyosiy jadval

. R Lang-muir | Manba
Sorbent turi Adsorbat (Mem™) Qmax (mg/g) R2
Tabiiy sellyuloza Pb2+ 45 0.92 [8]
Aminlangan sellyuloza (EDA) Pb2+ 120 0.98 [9]
Karboksimetil-sellyuloza (CMC) Pb2 80 0.95 [10]
Po’stloq asosida aminlangan sorbent Pb2 150 0.99 [11]

Langmuir izotermasi asosida olingan natijalar shuni
ko‘rsatadiki,  tabiiy
sorbsiyalash qobiliyati past bo‘lsa-da, uni kimyoviy

sellyulozaning Pb?  ionlarini

modifikatsiya qilish orqali sorbsion sig’im sezilarli
darajada ortadi. Xususan, aminlangan sellyuloza va
karboksimetil-sellyuloza namunalari yuqori samaradorlik
ko’rsatmoqda, koordinatsion
bog’lanish, karboksil guruhlari esa elektrostatik ta’sir
orqali sorbsiya jarayonini kuchaytiradi [13]. Eng yuqori
natija po’stloq asosida aminlangan sorbentlarda qayd
etilgan bo’lib, ularning g’ovak tuzilishi va qo’shimcha faol
markazlarga ega ekani bunga sabab bo‘lmoqda. R2
giymatlarining  yuqoriligi = jarayonning Langmuir
izotermasiga to‘liq mos kelishini va bir qatlamli yuzaga
bog'lanish =~ mexanizmini  tasdiglaydi. = Umuman,
sellyulozani funksional =~ guruhlar  bilan
modifikatsiyalash, ayniqsa aminlash, Pb?* ionlariga
nisbatan selektivlikni oshiradi va chiqindi po’stloq asosida
olingan biosorbentlar ekologik toza, arzon hamda samarali

material sifatida amaliy ahamiyat kasb etadi [14].

bunda amin guruhlari

turli

Jadvaldan ko’rinib turibdiki, amin guruhlari bilan
modifikatsiya qilingan sellyuloza sorbentlari ancha yuqori
sig'im ko‘rsatkichiga ega. Bu amin guruhlarining metall
ionlari bilan koordinatsion bog‘lanish hosil qilishi bilan
izohlanadi.

Kinetik modellar

Kinetik tahlil natijalariga ko'ra, tabiiy sellyulozada
sorbsion jarayon psevdo birinchi tartibli kinetik modelga
mos kelib, asosan sekin va fizik adsorbsiyaga yaqin jarayon
sifatida namoyon bo‘ladi. Bunga qarshi, aminlangan
sellyuloza va po’stloq asosidagi aminlangan sorbentlar
psevdo ikkinchi tartibli kinetik modelga yuqori moslik
ko'rsatib, jarayonning kimyoviy sorbsiya va ion
almashinuvi mexanizmi orqali kechishini tasdiqlaydi. Bu
sorbentlar tezroq, barqarorroq va Pb? ionlariga nisbatan
yugqori selektivlikka ega bo’lib, ularni samarali va istigbolli
biosorbent sifatida amaliy suv tozalash texnologiyalarida
go’llash mumkinligini ko‘rsatadi [15].

2-jadval. Psevdo birinchi tartibli va Psevdo ikkinchi tartibli kinetik modellarning qiyosiy sharhi

Sorbent turi Model ki k2 R? Manba
Tabiiy sellyuloza Lagergren 0.021 - 0.88 [8]
Aminlangan sellyuloza Ho & McKay - 0.005 0.99 [9]
Po’stloq asosida aminlangan Ho & McKay - 0.006 0.98 [11]
Jadval natijalaridan ko'rinib turibdiki, tabiiy  tartibli modeliga yaxshi mos keladi. Bu esa jarayonning

sellyuloza uchun sorbsiya jarayoni Lagergrenning psevdo
birinchi tartibli modeliga nisbatan gisman mos kelib (R? =
0.88), sekin va fizik adsorbsiyaga xos xususiyatlarga ega.
Aminlangan sellyuloza hamda po’stloq asosidagi
aminlangan sorbentlar esa Ho & McKayning psevdo
ikkinchi tartibli kinetik modeliga yuqori darajada mos
kelgan (R? = 0.98-0.99), bu esa jarayonning kimyoviy
sorbsiya va ion almashinuvi mexanizmi orqali kechishini
ko’rsatadi. Shu bois, modifikatsiyalangan sorbentlar tabiiy
sellyulozaga nisbatan ancha samaraliroq va tezroq sorbsion
kinetikaga ega ekanligi isbotlandi [16].

Adabiyotlarda qayd etilishicha, aminlangan
sellyuloza sorbentlarining kinetikasi psevdo ikkinchi

kimyoviy bog’lanish (chemisorbsiya) mexanizmi orqali
amalga oshayotganini tasdiglaydi [17].
Xulosa

Po’stloq sellyulozasini aminlash orqali yaratilgan
biosorbentlar og’ir metall ionlarini samarali adsorbsiyalash
qobiliyatiga ega. Langmuir izotermasi va psevdo ikkinchi
tartibli kinetik modeli sorbsiya jarayonini eng yaxshi
izohlaydi. Bunday modifikatsiyalangan sorbentlar
ekologik ~muammolarni hal qilish va chiqindi
biomateriallardan qo’shimcha qiymat yaratish imkonini
beradi. Bunday turdagi adsorbentlar istigbolli sorbentlar
sintezini yana bi ryo’nalishi ekanligidan dalolat beradi.

Foydalanilgan adabiyotlar

1. Hoque M.E., Rahman M. A., Rahman M.M. Preparation and characterization of aminated cellulose for adsorption
of heavy metal ions from aqueous solution // Carbohydrate Polymers. — 2020. — V. 250. — P. 116-225.

- 143 ---



2. Demirbas A. Heavy metal adsorption onto agro-based waste materials: A review // Journal of Hazardous
Materials. — 2018. — V. 157. — P. 220-229.

3. Foo K.Y., Hameed B.H. Insights into the modeling of adsorption isotherm systems // Chemical Engineering
Journal. — 2021. — V. 156. — P. 2-10.

4. Wang J., Guo X. Adsorption kinetic models: Physical meanings, applications, and solving methods // Journal of
Hazardous Materials. — 2020. — V. 390. — P. 122-136.

5. LiX, Tang Y., Cao X,, Lu D., Luo F., Shao W. Preparation and evaluation of orange peel cellulose adsorbents for
effective removal of cadmium, zinc, cobalt and nickel // Colloids and Surfaces A. — 2018. — V. 317. — P. 512-521.

6. Azizian S. Kinetic models of sorption: a theoretical analysis // Journal of Colloid and Interface Science. — 2022. —
V. 276. — P. 47-52.

7. Kyzas G.Z., Deliyanni E.A., Matis K. A. Activated carbons produced by pyrolysis of waste potato peels:
Adsorption of dye Reactive Black 5 // Chemical Engineering Research and Design. — 2022. — V. 109. — P. 453-464.

8. Zhang W., Wu X,, Liang J., Luo Y. Adsorption of Cu(Il) and Pb(II) ions from aqueous solutions using aminated
cellulose microspheres // International Journal of Biological Macromolecules. — 2019. — V. 134. — P. 1168-1177.

9. Liu Y., Shen L. A general rate law for sorption kinetics // Colloids and Surfaces A. — 2023. — V. 320. — P. 275-
278.

10.Crini G., Lichtfouse E. Advantages and disadvantages of techniques used for wastewater treatment //
Environmental Chemistry Letters. — 2019. — V. 17. — P. 145-155.

11.Li Z, Gao Y., Li Y., et al. Cellulose-based adsorbents for the removal of heavy metals: A review // Journal of
Environmental Chemical Engineering. — 2021. — V. 9. — P. 105-120.

12.Wang C.,, Ma C., Mu J., et al. Recent advances in cellulose-based adsorbents for wastewater treatment //
Carbohydrate Polymers. — 2022. — V. 283. — P. 119-131.

13.Hasan M., Molla M.M., et al. Functionalized cellulose for removal of toxic metal ions: A comprehensive review //
Journal of Water Process Engineering. — 2023. — V. 52. — P. 103-119.

14.Zhang L., Zhang Y., Wang X., et al. Sustainable cellulose-derived adsorbents for water purification: Mechanisms
and applications // ACS Sustainable Chemistry & Engineering. — 2023. — V. 11. — P. 4352-4368.

15.Khan M.A., Rahman M.S,, et al. Advances in cellulose-based nanomaterials for environmental remediation //
Environmental Research. — 2022. — V. 214. — P. 113-126.

16.Zhou Y., Fu S,, Zhang L., et al. Bio-based adsorbents derived from cellulose for heavy metal removal: A review //
Progress in Polymer Science. — 2021. — V. 115. — P. 101-117.

17.Yang J., Wang X,, et al. Recent developments in cellulose-based functional materials for heavy metal removal //
Separation and Purification Technology. — 2024. — V. 330. — P. 124-135.

144



MUNDARIJA *** COAEPXKAHUE *** CONTENTS

FIZIKA-MATEMATIKA FANLARI
01.00.00 - ®UNKO-MATEMATNYECKUNE HAYKMN
PHYSICS AND MATHEMATICS

Polimer quyosh elementning samaradorligini suyuq polimer qo’shish orqali oshirish.

L.Nurumbetova, A.Saidqulova, N.OtaquIOVa........ccceiriiimiiiiiiiiiccc s s
Yarimo’‘tkazgichlarda tenzoeffekt hodisasi.

A.Abdukarimov, A.Suvanov, J.INeMatUIIAYeV..........ccoiiiiiiiiiiic e
Beshinchi tartibli xususiy hosilali tenglama uchun aralash masala.

IMLBADAYEV .......eeieiiiie ettt e e s s e e e

InP/InAs0.25P0.75/InP geterotuzilmali nanoip ichida joylashgan inas nanonuqtaning chiziqli va nochiziqli
optik xossalari.

A.Davlatov, B.LADAUIAZIZOV, DO TINOV....couiiiiieieeeeee ettt ettt eetee et eeae st e esaeseseesresestessesesseseneessseenseesresenses asenseenes
KpaeBas 3agada Aas1 HEOAHOPOAHOTO ypaBHEHVsI IBITOTO IOpsigKa.

B.IPTamieB, M.IMYXCIHIHOBA. .......cciuiiiiitic ittt b sa s sh e s s b e s s sb b s st st db et sae s st et sesn st nessnens
Ko’pprotonli tizimlar.

| ()15 Lo S o W 5 =5 (e Yo 1 e ) (R RTUU
Kvant o’ra kengligi va tarkibi o’zgarishining "InP/InAs1-xPx/InP" kvant o‘rasining chiziqli va nochiziqli optik
xususiyatlariga ta’siri.

PN DENTS EX oA S WX oTe A1 EVA VAL ANIAN o Yo R 01 €=1 01 4 Lo A V2NN SRR

Uglerodli nanozarrachalarning nanoto‘ldiruvchilik xususiyatlari tadqiqi.

U.MaxmanoV, E. TUISUNGUIOV ...ttt e s s st e e s s ses e

Chuqur aralashma satxlari ishtirokida p-CdTe/n-CdS va p-CdTe/n-CdSe plyonkali geterostrukturalarining
shakllanishi va tuzilishining xususiyatlari.

S.0tajonov, R.Ergashev, Q.Botirov, U.Ma'rufova, L.Ergasheva...........ccceiiioiiniiiccccceeccecsresese e
Elektronning kremniyli to’rt qatlamli nanostrukturalardagi harakatiga elektr maydonining ta’siri.

M.Nosirov, S.Matboboyeva, N.Yuldasheva, S.JONIDEKOVa........cccccoimiiiiiiiiciciccrececec e senene
Simmetrik va assimmetrik kvant o’rada elektron dispersiyasi.

B.Shahobiddinov, O.T0 XEaDAYEV........ccoci ettt ettt s st s st e e st
Tasodifiy hodisalar uchun matematik modellashtirishda zamonaviy ehtimollar usullari.

G.ORAMISIEAINOVA. ...ttt s e e e bbb e e b e e et s b e es e s e b senen s s ne s senene
Chiziqli bog’lamli fazolami o’qitishda amaliy masalalardan foydalanish metodikasi.

D.EShqobilova, G.JamME ITOVaA.....c.cvoiiiiiiiiiieieicicicteiie ettt ettt st e st s e st s st et et eaeaeaeaes
4,2 gev/c impulsli nc va pc to’qnashuvlarida 8°-izobaralar hosil bo‘lishining qiyosiy tahlili.

K.Olimov, G.Xudoyberdiyev, A.Qurbonov, M.Urolova, B.AbAUlazizov..........c.cccceceveueuimiiececiiiierececrreeeeeee e

Termoelektrik energiya o’zgartirgichlarni modellashtirish orqali tadqiq qilish.

IMLINOIDULAYEV . .. oottt ch e e h b ch b s a b b ch Rt b b sa et et bsh bbbttt
CZTS yupqa qatlamli quyosh elementlariga bufer qatlamlarning ta’siri.

T.Razikov, Q.Kuchkarov, B.Ergashev, R.Xurramov, Sh.Bobomuradov..............ccccuvviinininiiiiiiinneeinnns
Kasr tartibli operator qatnashgan parabolik turdagi tenglama uchun bitsadze-samarskiy tipidagi masala haqida.
IVLJ@IHIOV ..ttt ettt ettt ettt et e et st te st ettt ete st ese e et et et eat et en et en et en e sen s e seas £ ee et et s ea s s en e nen e nea At et e ne et ese et ene et ene et enensenen

Sb,Se; yupqa qatlamli quyosh elementlarini scaps-1d dasturi yordamida modellashtirish.

T.Razikov, Q.Kuchkarov, B.Ergashev, R.Xurramov, Sh.Bobomuradov.............cccceuiiniinininiiiiiienneesesinnnis
HaseaeHHast paguoaKTHBHOCTD ¥ 00AydeHNe IIepcoHala IIpy Teparuy TsDKeAbIMY MOHAMM: JIcCcAeAOBaHue
MeTOAO0M MO/ €eAVIPOBAHIIS.

II.Xacaros, O.MaMaTKyA0B, Y. TyXTaeB, J. XaKIIMOB..........ccceceevriiiiiiiiiniiiiiiiis s ses s s ses s s s s s ses s b snan

KIMYO FANLARI
02.00.00 - XMMMNYECKHNE HAYKU
CHEMICAL SCIENCES

Application of ion-selective electrodes for the determination of chlorate ions in chemical preparations.
E.Ismailov, I. Abdurkhmonov, A.Togasharov, E.Khusanov, B AKhmedov..........ccccovvnniiiiiiiiiiiices
Ce3oHHasI AMHAMMKA COAEPKAaHUsI CBOOOAHBIX AMIHOKNCAOT B CT€0ASIX XAOITIaTHIIKA.

C.HYPMAHOB, CLABUMOB. .....cuitieiueieieeee ettt ettt et s et s s e e e s b s bbb s e e b s et e ees se st et ee b et et eba s bbb snsanaes
Axe-dezoksipeganin kompleksini molekulyar modellashtirishda ligand atomlaridagi zaryad taqsimotlarining
o‘rni.

A.Yeshimbetov, J.Ashurov, B.EImuradov, B.Ibragimov...........ccciiiiiiiis s

11

14

20

27

31

34

40

47

52

57

60

63

67

70

79

88

95

107

112

117



Teksturlangan iplar chiziqiy zichligini aniqlash uslubiyoti.

B.Dautov, B.LADAUZANIYEV .........cooiiiiiiiiiee ettt s et 126

Fenil-2-fenoksipropionat sintez qilish usulini ishlab chiqish.

M.Ochilov, N.Mamatkulov, A.ADAUSHUKUTIOV........c..ooviiiiiiiee ettt ettt et et erae e aeeetteeesaeeaseeetesesssesassseeesseenseas 131

Development of technology for obtaining (inulin) extracts of topinambur by combination drying.

A.Ismanova, M.Meliboyev, M.BEKIMIIZAYEV.......cccc.cviiiiiiiiieiictitee st e 136

Po’stloq sellyulozasini aminlash orqali olingan sorbentning sorbsion xususiyatlari.

N.OMONOV, MLJO TAYEV ......cuiiiiiiiitiiictc st es s sr s st s s st sb e bsa st b sn s 141

HOBeﬂ,eHI/IH XVIMNY€CKMX 31€MEeHTOB B IIPMPOJAHBIX VI TEXHOT€HHbBIX BOJdaX HEHTpaIIBHOI‘O KbISI)I[leMa.

A.Xyppamosa, Y.1HapaPyTAMHOB, VLKAPITIMOB.......c.cccccoiiiiiiiiiiiiiiciciii e 145
BIOLOGIYA FANLARI

03.00.00 - BMOAOTNMYECKHME HAYKN
BIOLOGICAL SCIENCES

Bakterial streptokinaza genini ajratish va klonlash.

X.Vohidov, A.Xoliqov, B.Alimova, O.Pulatova, A.MaXSUMXANOV.........ccceuirimimimiiririieeeeeeensieiee e s 152
Omnpegeaenue uyncaa kot TpaHcreHa MmetogoM QPCR ¢ ucnnoansoBanneMm npomoropa CAMYV 35s.

[I.IMepmatos, 4.YcMaHOB, 3.5ypueB, VI ADAYPAXMOHOB.......c.cccvuiiimiririiiiee ettt e 159
G’o’zaning turlararo duragay populyatsiyalardan ajratib olingan oilalarda qimmatli-xo‘jalik belgilarining
tahlili.

F.Gaziyeva, B.Gapparov, M.Qudratova, Q.Xaliqov, F.KUShanOV..........cccccccoiiiiiiiiiic e 165
G.hirsutum L. va G.barbadense L. g‘o‘za navlarining gullash - ko’saklash fazasida suv almashinuv
xususiyatlari.

A.Danabayev, SN.FOZILOV........c.ccoiiiiiiiec et e et ettt et e ettt et 170

Pskom havzazi — xo‘jalik ahamiyatiga ega bo‘lgan quruqlik mollyuskalarning taksonomik tarkibi va ularning
tarqalishi.

ZIMAXAMNAAIYEV .....oceeeitieeceeeeee et ettt s s e e s e e e ettt sttt st s st e e e et ettt st ettt eeaes 174
Agrobacterium tumefaciens yordamida pomidor o’simligi (solanum lycopersicum 1) transformatsiyasida
qo’llaniladigan ozuqa muhitlarini optimallashtirish.

A Murodov, M.Ayubov, B.Mamajonov, A.Yusupov, N.Obidov, Z.Bashirxonov, Z.Buriev.............ccccccceeeerreenenincccncnee 178
Zamonaviy dunyoda kichik maktab yoshidagi o’quvchilarning ovqatlanishini tashkil etishning dolzarb
masalalari.

G . ADAUIIAYEV, NUUIUXUJATEVA. ... eeeeieiriieeeeeci ettt ettt e s s e et et s e e e s s s b e eneseae e e nenene 183
Mopdoaoriraeckasi XxapakTepucTiKa puiO-iponssoanrteaeri 6eaoro toacroaodbmka (Hypophthalmichthys
molitrix) B npyaosbix ycaosusix TamkeHTCKOV 00aacTm.

A.bozoposa, C.Kum, /1.9ramOepaneBa, B.KaAMIAOB..........cccoiiiiiiiiiiiici s 189
Qashqadaryo viloyati efir-moyli o‘simliklari ro‘yxati (Qashqadaryo o‘simliklar kadastri (2018) tahlili bo‘yicha).
O.0Omonov, T.Aromov, O.Dillayev, A.Norxodjayeva, B.Begaliev, O.Ziyodullayeva..........c.cccorueeeueirinirrrrcscnencreeeceencnnnns 195
Antioksidant vitaminlar ta’sirida immunitet va oksidlovchi stress biomarkerlarining dinamikasi.

QLNIYOZOV .ttt s s s s s R R R h SRR AR R RS R e h b sh R b b b a bbbttt 202
Ptelea trifoliata 1. (rutaceae juss.) to'qima kulturasi asetilxolinesteraza ingibitorlari manbai sifatida.

H.Jurayeva, V.Axmedova, A.Xazratov, F.MUSEAfING. ......ccoceeriririiiniererece ettt ereresee et eseses e eeesenennees 208
Prunella vulgaris 1. o‘simligining bioekologiyasi, tibbiyotdagi ahamiyati va morfometrik ko‘rsatkichlarining
qiyosiy tahlili.

LIMIUITNITIOV ...ttt ettt et a s e h s ae e et e h e a e b bR R ee b e b b et eheaseeesshe s sen s b set bt shsa st esete s ee et 212

Azotobacter chroococcum ekzopolisaxaridlari yordamida sho'rlangan tuproqlarda mikroelementlar
harakatchanligini oshirish.

JINIZOTIIOV ...ttt ettt et sttt st bt st st e bt eu et ea b et eat et eatea e atea st st et e at S4eehtesbesueembesheeaben bt eaben bt eae e bt eae e be e e neeneen 215
3uaueHne pacrennii poga Achillea 1. B BoccTanoBaeHny pu3noa0rmrIecKOro COCTOSIHMSI OBell, 3apask EHHBIX
KUIIeIHBIMI I1eCTOA03aMI.

M.VIctaMKkya0Ba, A.JAaMIHOB, X. K@AAVIIPOB. ....cvvmiiiiiiiiiiiitciiiiccii s s s . 219
Organik ishlab chiqarish - muammolar va ularning tizimli yechimlari.
N.Xo‘jamshukurov, Z.Abdutolibov, D.Kuchkarova, K. Maksumxodjayeva...........ccceceeeeeieicieieieiriieieiieieee e 224
TEXNIKA FANLARI
05.00.00 - TEXHUYECKVE HAYKI
TECHNICAL SCIENCES

Piyoz po’stidan tabiiy oziq-ovqat bo‘yoqlarini olish uchun ekstraksiya nisbatlarini aniqlash.
A . Xabibullayev, G.XOJIaNIMedOva.. . iiiiiiieeeieeiessssissssssissssssssssssssssssssssssssssssssssssssssesss sassssssssssssssssss 233



