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APIS MELLIFERA ASOSIDA OLINGAN XITOZAN DEATSETILLANISH DARAJASINI
ANIQLASH

ONPEOENEHUE CTENEHW OEALEETUWTMPOBAHUA XUTOZAHA, NONMYYEHHOIO HA
OCHOBE APIS MELLIFERA

DETERMINATION OF THE DEGREE OF DEACETYLATION OF CHITOSAN
EXTRACTED FROM APIS MELLIFERA

Xaitbayev Alisher Xamidovich'
'O'zbekiston Millly universiteti, kimyo fanlan dokton, professor

Xabibullayeva Nozima Fazliddin qizi?
T T_A Tibbiy va biclogik kimyo kafedrasi o'gituvchisi, PhD

Karimov Sherali Xasanovich®
*Farg ona davlat universiteti, kimyo kafedrasi katta o'gituvchisi, PhD

Annotaisiya

So'nggl vagilarda biomaslik, bioparchalanuvchaniik, sarafon, bakieriva va zamburugiarga garshi yugorn biologik
faolikdarni namoyon gifuvehi xitin va uning muhim Rosiiasi xitozanga botgan falab, yangi xomashyo manbaalaring
anigiash va foyvdalaniish sohalannt kengaytnshga doir koplfab tadgiqotiar amalga oshinlmogda. Xilozanning hologik
faclikdarini namaoyon bolishida deatsetilanish dargjasi muhim ahamivatga ega. Shu magsadda oiib borgan ladgigotimiz
davomida Apis mellfera asosida olingan xifozanning deatsefillanish dargjasi (DDA4) 1@, CN element analizi,
potensiomelnx fitnash vsullan vordamida anigiashni magsad qiih ofdik. Ofingan nratiiglarni tahlil qilish orgali fadgigotimiz
davamida ofingan xitozanning deafsefilanish darajasi taxminan 653-90% ekaniigl anigland!.

AHHOmMauus

B nocnednie 2odel Ha0NHWASemoR MoesIUeHHRID HayYHEID URmepec § BuocosMecmumaiM, BucpasnazaeMem U
Ouonosuveckl  aKmuUsHeIM | coedunenuRM,  oOnadamwfiM  Npomusocnyxonesod,  aNmubaKmepuansHsold U
npomusoepubroenl SKMUSHOCMED. Dcofoe sHUMaHUE YOENAemCA XUMUKY U 20 KMYesoMy npoussodHoMy —
XUMO3aKY, 8 CeR3U € HechxoOuMOCMbA NOUCKS HOSBIX UCTIOYUHUKOS ChIDRA U DECLUUDEHUR cgbep UX NoUMEHEHUR
OdHuM US KPUMUYECKD sawHelX rapaMempos, onpefenmouuy Ouomosuveckue ceolcmes XUmosgHs, RenRemcs
cmeneHs desuemunuposasus (D04) B pamyax HACMoRLLe:0 uccredoeaHus Beina nocmasneHa sadads onpedemeHus
DOA  xumoszsHa, enifemedHoEc W3 MefoHocHoD  myens) (Apis mellifers), © NpUMEREHUEM UHhpaKpacHoo
CREKMPOCKONUL, INeMEHMAOE0 aHaNU3s coomyoiuerur CAN, @ makwe NomeHLucMempUYeckos0 mumpoeatur. Ha
OCHOEARLL NOMyYeHHbE GaHHEIX VOMAaR0ENeH0, umo omeners deauemunupoeasus vcocredyemoeo ofpasya Xxumosasa
cocmaensem nopAdya 85-50 %

Abstract

in recent years, there has been increased scientific interest in biocompatible, biodegradable, and biologically
active compounds with anticancer. anfibacterial, and antifungal activiies. Farticular affention is given fo chitin and its key
derivative — chifosan, due fo the need fo find new sources of raw matenals and expand their applications. Cng of the
crticaily important paramefers determining the biological properties of chifosan is the degree of deacefylaiion (DDA). In
our research, we aimed fo defermine the DDA of chitosan extracted from the honevhee (Apis meliifera) using infrareg
spectroscopy, slemental analysis of the CGWN ralio, and potentiometric firation. Based on the obfained dafa, it was
esfablished that the degree of deacelyation of the examined chitosan sample i3 approximately G320 %

Kalit so‘ziar: Xitin, xifozan, destsetillanish darajiasi, potensicomelrnk titrlash.
Knwoyeerle cnoga: XUmuH, xumao3as, cmeneqHs Jeauemuiupoeanls, MoMeHLLoMEmpUYecoe mumposaHus.

Key words: Chitin, chitogan, deacelyiation degree, patentiometric tirafion.

KIRISH
Songg vagtlarda bioparchalanish, biomoslik va shu kabi ko'plab biclogik faolliklarni
namoyon gilganligi uchun keng foydalanilish schalariga ega bo'lgan tabily polisaxandlar hamda
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ulardan olingan mahsulotiarga talab ortib bormogda. Nafagat tabiy polisaxandlar, balki ulaming
biosintetik polimerian ham bioparchalanib, atrof-muhitga zarar keltirmaydi.

ADABIYOTLAR TAHLILI VA METODOLOGIYA

Tabily polisaxanidlarning go'llanilishi ulaming biclogik funksiyalari bilan bog'lig bao'lib,

tibbiyotda (kardiclogiya, stomatalogiya, gematologiya, vaksina sifatida) keng foydalaniladi. Bu kabi

biotibbiyot sohalanda go'llaniluvchi polisaxandlar dengiz hayvonlan, o'simliklar va baktenyalarda

uchraydi (1jadval) [1].

1-jadval

Biotibbiyot sohalarida go‘llaniluvchi polisaxaridlarning eng muhim manbaalari

Polisaxarid manbaalari | Olingan polisaxaridlar

O'simlikiar:

Algae Alginatlar, karraginanlar, agaroza

lidizmevalar Glyukomannon

Urug'lar Galaktomannonlar

Asosiy hujayra devorlari Pektinlar
Hayvonlar:

Clisgichbagalar Xitin va xitozan hosilalan

Xoroz tojlan, ko'zning shishasimon Gialuronan

suyuqgligr, kindik yo'li

Bakteriya Ksantan, gialuronan, gellan, suksinoglikan

Xitin turll xildagi organizmlar infuzoriya, amyoba, xrizofitlar, ayrim algae suvo'tlan,
zamburug'lar, gisgichbagasimonlar, chuvalchanglar, hasharotlar va molyuskalar tarkibida,
zamburug' va mikroorganizmiar (baktenya) ning hujayra devorlarida uchraydi [2 3]

1995-yilda Goody ko'plab Streptomitset sporalan va prostesat bakienyalanda xitin
mavjudligini aniglagan [4] Umurtgasiziarning qobiglan tarkibida 20-55 % gacha witin uchraydi.
Masalan, gisgichbagasimonlar qobig’ tarkibida 30-40 % protein, 30-50 % kalsiy karbonat, kalsiy
fosfat va 20-30% xitin, hasharotlar tarkibida esa umumiy hisobda 30-45 % protein, 25-40 % yog’
va 10-15 % xitin uchraydi [5,6]. Quyida keltinigan 2-jadvalda xitinning aynm manbaalan va ularming
kimyoviy tarkibi keltirilgan.

2-jadval
Xitin manbaalarining kimyoviy tarkibi
Xitinning xomashyo Namilik, Quruqg moddadagi xitin goplami tarkibi, %
manbaalari Yo Lipid Ogsil Minerallar Xitin Melanin
Krab Paralithodes 12-14 1-2 25-30 345 30-31,5 -
camtscaficus
(Gammarus lacustris qurtilgan | 10-11 7.7-13 55-56 23-26 7.0 -
Asalan quritilgani Apis 8-10 - 50-80 217-333 | 109133 | 21,7-333
mellifera
Quritilgan sistalar Arfemia sp 8-10 65-192 | 565580 | 61126 25105 -
Cluritilgan go'zigorn 7-9 56-70 13236 4863 2-5 -
Pleoroutus ostreutus

Garchi xitin tabiatda keng targalgan tabily polimer hisoblansada, uning deatsefillangan
shakli xitozan tabiatda kam uchraydi. 1954-yilda Kreger binnchi marta Hycomyces Blakesleeanus
ning mitseliysi va sporangiforalan tarkibida xitozan mavjudligini aniglagan. Keyinchalik ayrim
zamburug' va gisqichbaga turlarida xitozan mavjudligi aniglangan. Barinicki-Garcia va Nickerson
tomonidan Mucor rouxii hujayra devorlan tarkibida 327 % xitozan uchrashi aniglangan.

Aitozan binkmalanining kimyoviy tuzilishi va foydalanilish sohalari orasidagi bogliglik fizik-
kimyoviy xususiyatian bilan uzviy bog’ligdir. Deatsetillanish darajasi (DDA) va o'tacha molekulyar
massa eng muhim xususiyatlari hisoblanadi. Deatsetillanish darajasi xitoczanning eng muhim
xossasi bo'lib, uning deyarli barcha xossalariga sezilarli darajada ta'sir ko'rsatadi. Xitozanning fizik
xossalar govushgoglik, termik, bo'kuvchanlik, bargarorlik va kimyoviy xossalar: eruvchanlik,
entmaning pH va reaksion faolligiga deatsetillanish darajasi katia ta'sir korsatishi ko'plab
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tadgigotlarda aniglangan. Xitozanni deatsetillanishiga vagt va harorat ta'sir ko'rsatadi, bu uning
fizik-kamyoviy, biologik xossalarnini ham o'zgartiradi. Deatsetillanish dargjasi, N-atsillangan
glukozamin goldiglarini  glukozaminga nisbati orgali aniglanadi. Farmatsevika sanoatida
biotibbivotda go’llash uchun ishlab chigariladigan xitozanning deatsetillanish darajasi 75-98 %
bo'lishi kerak. Deatsetillanish darajasi yugon bo'lgan xitozanning fermentlarga o'xshashligl kamhgi
uchun yalliglamshni keltinb chigarmaydi va shuningdek, deatselillanish darajasi past bolgan
xitozanga nisbatan fermentativ parchalanish jarayoni sekinroq boradi [7].

So'nggi vaqgtlarda tadgiqotchilar ipak gurtlan, asalarilar va cicada quagmire lardan xitozan
ajratib olib, ularning funksional xossalarini tahlil gilib, hasharotlardan xitozan olishning qulayligi
ularni tez ko'paytirish va yetishtinsh mumkinligida ekanligini, ekstraksiya jarayoni birmuncha
osonligi hamda olingan xitezanning suvni va yog'larmi bog'lash xossalan birmuncha yuqoriligi ozig-
ovgat sanocatida go'llash uchun muhim ahamiyatga egaligini ta'kidlagan. Shuningdek, olingan
xitozanning mexanik xossalan ham birmuncha yugor bo'lishi aniglangan [8,9). Shu magsadda
tadgiqotimiz davomida mahallly xomashyo manbaasi hisoblangan Apis melliferadan olingan
xitozanning deatsetillanish darajasini o'rganish magsadida fizikaviy-tadgigot usullan (1Q, CHNS
element analizi, potensiometrik titriash)dan foydalandik.

NATIJALAR VA MUHOKAMA

Potensiometrik titrlash. Xitozanning foydalanilish sohalariga ta'sir etuvchi eng muhim
parametriaridan bin deatsetillanish darajasi (DDA) hisoblanadi. Deatsetillanish  darajasini
aniglashning bir necha usullari mavjud. Masalan: 'H YaMR, 1Q, UB spektroskopiya, potensiometrik
va konduktometrik titrlash, element analiz va boshga usullar [10]

Keng targalgan usullardan biri potensiometrik titrlashda HCI da eritilgan xitozan eritmasi
NaDH eritmasi bilan titrlanadi va bunda eritma pH muhiti o’zgarishi doimiy ravishda gayd etib
boriladi. 5hu asosda qo'shilgan ishqor hajmi bilan pH asosida grafik tuziladi. Hosil bo'lgan grafikda
yuzaga kelgan ikkita egrining bin entmadagl ortigcha HCl ni neytrallamishi, ikkinchisi xitozan
tarkibidagi amino guruhiarga birikkan HCI ni neytrallanishi hisobiga hesil bo'ladi. Ikki egri orasidagi
farq asosida xitozan tarkibidagi amino guruhlar (deatsetillanish darajasi, DDA) migdori aniglanadi
va bunda quyidagi formuladan foydalaniladi [11,12]:

203-m
DDA =

G—-161-m+203-m

100%

bu yerda,

G = xitozan massasi (gr),

161 = xitozan elementar zvenosining massasi;
203 = xitin elementar zvenosining massasi

m=V-T
V= NaOH eritmasining hajmi (mil)
V=WV
T = NaOH entmasining titri (mol/ml)
A
T==
B

Bu usul ayrim kamchiliklarga ega: xitozan namunalan tahlil gilishdan oldin quntilishi va
tozalanishi, namlik va kul migdori aniglanishi lozim. Quyida tadgigotimiz davomida olingan
xitozanning potensiometrik titrlash egrilar keltirilgan:

l 8 | | 2025/ No4 l
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2.14-Rasm. HCI eriimasini NaOH erimasi bilan 2.15-Rasm. Apis mellifera xitozanini NaOH
titrlash egrisi erntmasi bilan titlash egrisi

Element analizi. Element analizi usulida deatsetillanish darajasini aniglash uchun ma’lum
migdordagi xitozan gizdiriladi va massa o'zgarib barishi asosida C va N foiz migdoriari aniglanadi.
Bu migdorlar asosida deatsetillanish darajasini hisoblash uchun G/N nisbatlan topiladi. Unga ko'ra
azot migdori xitozanda 7 % dan ko'prog, xitinda esa 7 % dan kamrog bolladi. Bu usulda
deatsetillanish darajasini aniglash uchun quyidagi formuladan foydalaniladi [13-15]:

DDA | CN-5145 )¢ 19
6.816 - 5.145

5.145 to'lig N-deatsetillangan xitozandagi (CsH11 O« takrorlanuvchi gism) G/N nisbati;
6.861 to'lig N-atsillangan xitindagi (CaH120sN takrorlanuvchi gism) C/N nisbat.

Bu usul boshga usullarga nisbatan tezkor usul hisoblanadi.

1Q spektroskopiya. Bu usul xitozan deatsetilianish darajalarini aniglashda keng
foydalaniluvchi usullardan bin bo'lib, bunda ikkita yutilish scohalaridan foydalaniladi: N-atsetil-d-
glukozamin goldiglarining amid guruhini ifodalovchi xarakleristik soha va har ikkk monomer
guruhlarmmi  {d-glukozamin va MN-atsetil-d-glukozamin} ifodalovchi standart soha. Eng ko'p
foydalaniluvchi xarakteristik va standart sohalar sifatida xitozandagi amid | va gidroksil guruhlarga
to'gn keluvchi 1652 va 3450 sm™, shuningdek, N-atsetilglukozamin qoldig'idagi C-N (valent) va —
CH: (deformatsion) guruhlarming yutilish signallaridan foydalaniladi. Bu  yutiish  signallan
sohalaridan foydalanib DDA quyidagicha hisoblanadi:

A g i
DDA % — 100 -0,3822 | x (1)
1420 0.03133

A _
DDA % = 97.67 (.’.’.6.48& 1655 ) (2)
Aszas0
A=2-1g(T%) DA = 100 - DDA

T - transmittance (o'tkazuvchanlik);

A - absorbance (absorbsiya):

DA - atsillanish darajasi;

DDA - deatsetillanish darajasi

I1Q spekiroskopiya usulida DDA hisoblashning bir gator afzalliklarn (tezkorligi, arzon kimyoviy
moddalardan foydalanish, ishiatiladigan instrumentlarming xilma-xilligi, shuningdek, moddaning
tozaligi yoki eritma holiga o'tkazish talab qilinmasligi) va kamchilikian (namlik, go'shimcha
moddalar, instrument yoki baseline chizig'i hisobiga yutilish signalidagi ozgina farglanish ham DDA
giymatini hisoblashda katta fargni yuzaga keitiradi) mavjud. Shuning uchun, bu usul birlamchi
xulosalarmi olishda ishiatiladi [16]. Quyida turli usullarda aniglangan DDA natijalan keltinigan (3-
jadval):

lznza;m 9 l
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3-jadval
Xitozan deatsetillanish darajasini aniglashning turli usullarda
tahlil gilish natijalari
Usul Potensiometrik titrlash | Element analizi I1Q-spektroskopiya
DDA (%) 86 90 85
Tajriba gismi:

pH metr- Mettler Toledo FiveEasy™FE20 pH metr

IQ spektr: PerkinElmer Spectrum IR (4000-650 sm-)

Element analiz- UNICUBE {Efementar) element analizaton

Potensiometnk tifrfash. 0.2 gr 4 soat davomida deatsetillangan xitozan 01N li 20 ml HCI
ertmasida erntildi va olingan xitozan eritmasi filtriandi, keyin 0,05N It NaOH eritmasi bilan 0.5 ml
o'sib borish tartibida pH=11 bo'lguncha potensiometrik titrlandi. Aralashma muvozanatga
kelguncha vaqgti-vagt bilan aralashtirib tunildi. DDA 86 % ni tashkil etishi amglandi.

IQ spekiroskopiya. 4 soat deatsetillangan xitozan namunasi 1 sutka davomida ortigcha
namlikdan qutulish magsadida 30-40 °C haroratda quritildi va |1Q-spektr (650—4000 cm™, 64 scan
va 2 cm’', Transmittance mode) yordamida analiz gilindi. Olingan natijalar OriginPro 85
programmasi yordamida tahlil gilindi. DDA 85% mi tashkil etishi aniglandi.

Element analizi 4 soat davomida deatsetillangan xitozan namunasi CHN element
analizatori yordamida tahlil gilindi. Bunda 5 mg namuna tortib olindi va 1150 °C gacha qizdirildi.
Keyin olingan aralashma He yordamida gaz xromatografik kolonkaga yubcerilganda hosil bo'llgan
COz, H20 va NO:z larming cho'ggl maydonlan asosida C, H va N migdorian hisoblangan. Olingan C
va N foiz migdorlan asosida DDA 90 % ni tashkil etishi aniglandi.

XULOSA

Mahalliy xomashyo hisoblangan Apis meliifera asosida olingan xitozan deatsetillanish
darajasi potensiometrk titrlash, 1Q spekiroskopiya, element analizi usullari yordamida o'rganildi.
Olingan natijalar tahlil gilinganda potensiometrik titrlash va 1 spekiroskopiya usulida clingan
natijalar deyarli bir xil ekanligi (86 va 85 %), element analizi usulida aniglangan DDA=90 % ekanligi
aniglandi.
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