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Ushbu magolada katta goncho’p quruq ekstrakti, propolis va chakanda moyini saglagan murakkab tarkibli
surtmaning reologik ko'rsatkichlari, ya'ni siljish kuchlanishi, govushqgogligi, mexanik turg'unligi, tiksotropligi, di-
namik ogishning koeffitsiyentlari va b. ko'rsatkichlarni aniglash bo'yicha ilmiy izlanishlarning natijalari keltirilgan.
Tadgiqotlar Germaniyaning “Reotest-2" rotatsion viskozimetrda amalga oshirildi. Bunda Z konstantasi 5,6 teng
bo'lgan S/S, koaksial silindrlar tizimidan iborat yacheykadan foydalanildi. Surtma namunasi deformatsiyaga olib
keluvchi kuch go'llanilganidan so’ng tiklanish xususiyatini ta’'minlovchi tiksotroplik xususiyatiga egaligi hamda
nonyuton suyugliklar guruhiga kirishi isbotlandi. Hisoblangan mexanik bargarorlik (1,07) hamda dinamik oqgish
koeffitsiyentlarining giymatlari (Kd,=31,62%; Kd =75,14%) surtmani teri qavatlariga qo'llash yoki ishlab chigarish
jarayoni vaqgtida tizimning gonigarli tagsimlanishini tasdigladi. Harorat ta'sirida barcha reologik ko'rsatkichlar ka-

mayishi esa ushbu surtmaning saglanish harorati 25 °C dan oshmasligini belgilaydi.
Tayanch iboralar: katta goncho'p (Chelidonium majus L.), chakanda moyi, propolis, siljish kuchlanishi, go-
vushgoglik, mexanik turg'unlik, tiksotroplik, dinamik ogish koeffitsiyenti.

Ilk bor tarkibi tanlangan va texnologiyasi ishlab
chigilgan teri va shillig gavatlarga go'llashga mo'ljal-
langan yumshoq dori shakli (surtma, krem, gel, pas-
ta)ning reologik ko'rsatkichlarini aniglash farmatsevtik
korxona sharoitida texnologik jarayonning parametr-
larini belgilash uchun zarur. Bundan tashqari, ushbu
ko'rsatkichlar dori shaklining sifat ko'rsatkichlarini me’-
yoriy hujjatlar talablariga mos kelishini, belgilangan
vagt ichida bargarorligini, asosiy ta'sir etuvchi modda-
larni asos tarkibidan maksimal darajada ajralib chigi-
shiniva go'llanilishi osonligini ta'minlaydi. Shu sababli,
reologik ko'rsatkichlarni aniglash yumshoq dori turini
yaratish bo'yicha olib boriladigan tadgigotlarning mu-
him gismi hisoblanadi [1-8].

Tadqiqot magqsadi. Yuqgoridagilarni inobatga ol-
gan holda, katta goncho'p quruq ekstrakti asosi-
da murakkab tarkibli surtmaning reologik xossalarini
aniglash magsad qilib olindi.

Tajriba gismi

Materiallar va usullar: Tadgigotlarni olib borish
Germaniyaning “Reotest-2" rotatsion viskozimetrida

amalga oshirilib, Z konstantasi 5,6 teng bo'lgan S/S,
koaksial silindrlar tizimidan iborat yacheykadan foyda-
lanildi. O'zbekiston Respublikasi hududi mo‘tadil kon-
tinental va subtropik kontinental iglim zonalarida joy-
lashganligi sababli tadgiqotlarda uchta harorat rejimi
amalga oshirildi: 25 °C, 40 °C, 55 °C [6,9].

Katta goncho’p quruq ekstrakti asosida tayyorlan-
gan murakkab tarkibli surtmaning reologik ko'rsat-
kichlarini aniglash uchun namuna olindi va yuqgorida
ko'rsatilgan haroratlarda termostatga 30 dagiga davo-
mida go'yildi. So'’ng namunalar o’lchash moslamasiga
joylashtirildi va ichki silindr minimal tezlikdan maksi-
mal tezlikkacha aylantirildi. Indikator asbobining har
bir ko'rsatkichi gayd qilinib borildi. Surtma struktura-
sini buzilishi o'lchash moslamasida silindrni maksimal
darajada 10 dagiga davomida aylantirish yo'li bilan
amalga oshirildi. 10 dagigaga moslamani ishini to'xta-
tib turib, tezlik ingrediyentini kamayishi bo'yicha indi-
kator ko'rsatkichlari yozib borildi [6,9].

Olingan natijalar asosida siljish kuchlanishi va sa-
marali govushqoglik hisoblandi. Bunda siljish kuchla-
nishi (1) quyidagi formula bo'yicha hisoblandi:
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T=/x%aq, )

bu yerda - siljish kuchlanishi, Pa;

Z - silindrning konstantasi (5,6 Pa teng);

a - o'lchash moslamasining ko'rsatkichi.

Samarali govushgoglik (n) esa quyidagi formula
bo'yicha hisoblandi:

n=-:; 2

.
Y
bu yerda n - samarali govushqoqlik, Pa x s;
T - siljish kuchlanishi, Pa;

y — tezlik gradientini, s-1. [1].
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Natijalar va muhokama. Katta goncho’p qurug
ekstrakti asosida tayyorlangan murakkab tarkibli surt-
maning turli haroratdagi siljish kuchlanishi, gradiyent
tezligi, effektiv govushqgoqligi, effektiv govushgoglik
logarifmi ko'rsatkichlari quyidagi jadvalda keltirilgan.

Bu jadvaldan ko'rinib turibdiki, deformatsiya kuch-
larining oshishi natijasida siljish kuchlanishi ko'rsat-
kichlarini ortishi hamda samarali qovushgoglikning
kamayishi kuzatilmoqgda, bu esa tahlil gilinayotgan
surtmada struktura mavjudligini isbotlaydi.

T-rasmda goncho'p quruq ekstrakti asosidagi surt-
maning har xil haroratda effektiv govushgogligining
tezlik gradiyentiga bog'ligligi, ya'ni "gqovushqgoglik egri

chizig'i" keltirilgan.

0,00

-« =25C 1%.—40(:
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250
Tezlik gradiyenti, ¢

1-rasm. Surtmaning effektiv govushqogligining turli haroratlarda tezlik gradiyentiga bog'ligligi

Natijalar ko'rsatishi bo'yicha, tadgiqotlardagi tezlik
gradiyentining ortishi ogibatida katta goncho’p qu-
ruq ekstrakti asosidagi surtmaning govushqgoqligi bir
tekis kamaygan. Bu jarayon y~80 s’ teng bo'lgunga
gadar kuzatildi, so'ng govushgoqlik giymati deyar-
li o'zgarmadi. Demak, y~80 s gacha bo'lgan giymat-
larda tahlil gilinayotgan surtmaning strukturasi mole-
kulalararo bog'larning uzilishi tufayli buzilganligi ko'ri-
nib turibdi. Shu bilan birga, harorat va namunaning ef-
fektiv govushqogligi bir-biriga teskari proporsionaldir.
Shuningdek, ushbu rasmda keltirilgan egri chiziglar
nonyuton suyugliklarga xos bo'lib, namunadagi struk-
tura-mexanik o'zgarishlar tufayli “surtma - suyugla-
nish holati” kuzatilgan.

Ma'lumki, yumshoq dori turlarining tiksotroplik xu-
susiyatini aniglash uchun ogish reogrammalari tasvir-
lovchi diagrammalarda chiziladi. 2-rasmda tezlik gra-
diyentini siljish kuchlanishiga bog'ligligi adabiyotlarda
"gisterezis halgalari” deb nomlanadigan chizmalar ko™~
rinishida keltirilgan.

Turli haroratlarda olib borilgan tadgiqotlar natijasi-
dahosilbo’lgangisterezishalgalarining kengligisurtma
strukturasining shakllanish darajasining nisbiy bahosi
bo'lib, uning bargarorligini ko'rsatadi. 2-rasmdan ko'ri-
nib turibdiki, harorat oshishi ushbu halgalar maydoni-
ni kamayishiga olib kelgan, bu holat esa tarkibiy gism-
larning termal harakatining oshishi, ya'ni surtmadagi
tarkibiy elementlarning bir-biriga o'zaro ta'sirini kama-
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2-rasm. Tezlik gradiyentining siljish kuchlanishiga bog’ligligi

yishi bilan bog'liq. Shuningdek, harorat oshishi bilan
namunalarning govushqogligi kamayishi natijasida
gisterezis halqalarining tezlik gradienti va siljish kuch-
lanishining kichik giymatlari tomon siljishi kuzatilgan.

Gisterezis halgalarining hosil bo'lishi tahlil gilina-
yotgan surtma namunasi tiksotroplik xususiyatiga ega
ekanligini isbotlaydi, bu esa dori shaklini yaxshi surti-
lishi hamda tubalardan oson siqgilib chigishini ta'min-
laydi.

Tajribalar olib borilgan uch xil haroratda surtma
namunasining mexanik bargarorligi quyidagi formula
yordamida hisoblandi:

T

MC = 3)

TZI

Bu yerda MC — mexanik bargarorlik;

T, - buzilmagan strukturaning mustahkamlik che-
garasining giymati;

T,-buzilgan strukturaning mustahkamlik chegara-
sining giymati [1].

Katta goncho’p quruq ekstrakti asosida tayyorlan-
gan surtmaning mexanik bargarorligi 1,07 teng bo'l-
di va bu namunaning yugqori tiksotrop xususiyatlarini
tasdiglaydi. Ya'ni ushbu yumshoq dori shaklini farmat-
sevtika korxonalarida ishlab chigarishning texnolo-
gik jarayoni vagtida qgo'llaniladigan kuchlanishlardan
so’'ng strukturani to'lig tiklanishini ta'minlaydi.

Tahlil gilinayotgan murakkab tarkibli surtmaning
yana bir reologik ko'rsatkichi — dinamik oqjish koeffitsi-
yentlari hisoblab chigildi. Bunda surtmaning govush-
gogligini quyidagi tezlik gradientlarida hisoblandi: 3,0;
54;27,0va 1458 s'. Olingan natijalar asosida dinamik

oqish koeffitsiyentlari quyidagi formulalar yordamida
hisoblandi [2,101:

_ 773.0 B 775.4 o
Kdl_i]] x100% (4)
K. 170 Mhass %100% (5)
’ 7727‘0

bu yerda, n._ ma'lum tezlik gradientidagi effektiv
govushqgoqlik ko'rsatkichi.

Ushbu koeffitsiyentlar Kd,=31,62%; Kd,=75,14% ga
teng bo'lgani, surtmani teri va shilliq gavatlarga surtili-
shi osonligini hamda dori shaklini tayyorlashning tex-
nologik jarayoni vagtida talab etilgan targalish daraja-
siga egaligini isbotlaydi.

Surtmaning reologik ko'rsatkichlarini o'rganish-
ning so’nggi bosgichida uning dinamik govushqog-
ligiga harorat ta'sirini namoyon gilish magsadida
3-rasm keltirildi.

Ko'rinib turibdiki, harorat 1,6 (25 °C dan 40 °C) va
2,2 (25 °Cdan 55 °C) barobar oshishi dinamik govush-
goglik ko'rsatkichini 1,34 va 1,62 barobar kamayishiga
olib kelgan. Ya'ni, texnologiyasi ishlab chigilgan mu-
rakkab tarkibli surtmaning saglash sharoiti 25 °C dan
oshmasligi tavsiya etiladi.
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3-rasm. Surtmaning dinamik qovushqoqligini haroratga bog’ligligi

Xulosa: Katta goncho'p quruqg ekstrakti, propo-
lis va chakanda moyini saglagan surtmaning reologik
xossalarini o’'rganishda olingan natijalar ushbu namu-
na deformatsiyaga olib keluvchi kuch go'llanilgani-
dan so'ng tiklanish xususiyatini ta'minlovchi tiksotrop-
lik xususiyatiga egaligini hamda nonyuton suyuqlik-
lar guruhiga kirishini isbotladi. Hisoblangan mexanik
bargarorlik (1,07) hamda dinamik ogish koeffitsientla-
rining giymatlari (Kd,=31,62%; Kd,=75,14%) surtmani
teri gavatlariga go'llash yoki ishlab chigarish jarayoni
vagtida tizimning gonigarli tagsimlanishini tasdigladi.
Harorat ta'sirida barcha reologik ko'rsatkichlar kamayi-
shi esa ushbu surtmaning saglanish harorati 25 °C dan
oshmasligini belgilaydi.
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B paHHOWM cTaTbe MpeAcTaBieHbl pesybTaThl UCCeA0BaHMA PEONOMMUECKMX NMapPaMeTPOB Ma3n CIOXHOMO
COCTaBa, CoAeprKalliel Cyxom 3KCTPaKT YMcToTena, MPOonoanc 1 obnenrxoBoe Macso, a UMeHHO HanpaXeHWs
CABMra, BA3KOCTW, MEXAHMYECKOW CTabUNbHOCTH, TUKCOTPOMHOCTH, KO3IQOULMEHTOB AUHAMUYECKON TeueHUs
n ap. ViccnenoBaHna NpoBefeHbl Ha POTaLMOHHOM BUCKO3MMeTpe «PeoTecT-2» (fepmaHus) C MCNoNb30BaHMeMm
AUelKn, COCTOALLeN 13 CUCTEMBI KoaKcuanHbix LmunuHapos C/C1 ¢ KoHcTaHToM 3 = 5,6. [loka3aHo, 4To Ma3 obna-
[aeT TUKCOTPOMHOCTIO, 0becrneurBatoLiel CBOMCTBO BOCCTAHOBIEHNA NOC/e MPUNOXKEHHbIX CUi AedopMaLinm,
1 OTHOCUTCA K rpyrre HEHbIOTOHOBCKMX KMAKOCTEN. PaccunTaHHan MexaHuueckas ctabunbHocTb (1,07) 1 3Ha-
YyeHua AnHaMnYecknx KoadoumeHToB TeueHus (Ka1=31,62%; Kn2=75,14%) noaTBepAnan YAOBNETBOPUTENb-
Hoe pacnpeaeneHve CUcTeMbl MPW HAHECEHWM Ma3u Ha CIIOW KOXM UK B MpoLiecce Npor3BoACcTBa. CHUXeHve
BCEX PEOIornUecKmx nokasartenen noa Bo3aencTaem TemnepaTypbl onpeaendeT, Uto TemnepaTypa XpaHeHus
Ma3su He foMKHa npesbillath 25 °C.

KnioueBble cnoB.a: yvictoten 6onbuion (Chelidonium majus L.), obnenvixosoe Macno, Nponoane, Hanps-
KeHre CABMra, BA3ZKOCTb, MexaHnyeckasa CTabunbHOCTb, TUKCOTPOMHOCTb, KO3OGULIMEHT AMHAMUYECKOro Te-
yeHus.

DETERMINATION OF RHEOLOGICAL
PROPERTIES OF AN OINTMENT OF
COMPLEX COMPOSITION CONTAINING
DRY EXTRACT OF GREAT CELANDINE
(CHELIDONTUM MAJUS L.)

Abdunazarova Nozima Bakhtiyorovna, Kariyeva Ekut Saidkarimovna, Khadjimetova Komola
Raupovna

The Tashkent Pharmaceutical institute
mail:nozimaabdullayeva@gmail.com

This article presents the results of a study of the rheological parameters of an ointment of complex composi-
tion containing dry extract of celandine, propolis and sea buckthorn oil, namely shear stress, viscosity, mechan-
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ical stability, thixotropy, dynamic flow coefficients, etc. The studies were carried out on a rotational viscometer
“Reotest-2" (Germany) using a cell consisting of a system of coaxial cylinders S/S1 with a constant Z = 5.6. It has
been proven that the ointment has thixotropy, which provides the property of recovery after applied deforma-
tion forces, and belongs to the group of non-Newtonian liquids. The calculated mechanical stability (1.07) and
the values of dynamic flow coefficients (Kd1=31.62%; Kd2=75.14%) confirmed the satisfactory distribution of
the system when applying the ointment to the skin layers or during the production process. The decrease in all
rheological parameters under the influence of temperature determines that the ointment storage temperature
should not exceed 25 °C.

Key words: great celandine (Chelidonium majus L), propolis, sea buckthorn oil, shear stress, viscosity, me-
chanical stability, thixotropy, dynamic flow coefficients
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