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Annotatsiya: Ushbu tadgiqot ishida turli tabiily manbalardan olingan kraxmal
namunalarining disperslik darajasini baholash magsadida, ular suspenziyalarining sedimentatsion
tahlili amalga oshirildi.

Sedimentatsion tahlil suspenziyaning dispers fazasini tashkil gilgan kraxmal moddasiga
nisbatan o‘tkazildi. Tajriba natijalariga asoslanib, sedimentatsion egri chiziglari qurildi va
zarrachalarning tagsimlanishi aniglandi.

Suspenziyalarning har bir fraksiyasining nisbiy miqdori zarrachalarning o’lchamlari
bo’yicha tagsimoti differensial tagsimot egri chiziglari yordamida tahlil gilindi. Shuningdek
suspenziya namunalarida zarrachalarning maaksimal, minimal va o’rtacha o’Ichamlari hisoblab
topildi, bu esa muhim texnologik ko’rsatkich hisoblanadi.

Kalit so’zlar: Suspenziya, kraxmal, sedimentatsiya, sedimentatsion tahlil, zarracha
o’lchami, termodinamik barqarorlik.

OINPEAEJIEHUE CTENEHU JUCHHEPCHOCTH ITOJIMCAXAPU OB,
BBIAEJIEHHBIX U3 PA3JIMYHBIX IPUPOAHBIX NCTOYHUKOB
JexkonoB PaxmaTniiia CyJToHOBHY
Hamanranckuil rocyaapcTBeHHBIM YHUBEPCUTET, TOKTOP XUMUUYECKUX HAYK, TOLEHT

AHHOTauusi: B naHHOM wuccnenoBaHuM ObUI MPOBENEH CEAMMEHTALMOHHBIM aHaIU3
CYCIIEH3MI KpaxMala, MOJIydYeHHOTO U3 Pa3jIM4YHbIX MPUPOAHBIX UCTOYHUKOB, C LENbI0 OLICHKU
CTETIEHH JIUCIIEPCHOCTH KpaXMallbHbIX 00pa31loB.

CenuMeEHTalMOHHBIA aHAJIN3 IPOBOAMIICS 110 OTHOLIEHHMIO K KpaXMally, COCTaBIISIFOILIEMY
mucnepcHyio (asy cycreHsud. Ha ocHOBe SKCIIEpUMEHTANBHBIX JIaHHBIX OBbUIM TOCTPOEHBI
CEIMMEHTALlMOHHbIE KPUBBIE U ONPENIEIECHO paclpe/ieieHue YacTHIL.

OTHOCHUTENBHOE COAEPKAHNE KaKJOU (PpaKIUU CYyCHEH3UI U paclpesielleHUe YacTHIl 110
pazMepaM OBUIM TNPOAHATU3UPOBAHBI C HUCIOJB30BaHUWEM AU PepeHIInaNbHbIX KPUBBIX
pactpenenenus. Kpome Toro, ams oOpa3LoB cyclneH3ui ObUIM pacCUUTaHbl MAKCHMAJIbHBIE,
MUHUMAaJIbHBIE M CpPEAHHME pa3Mepbl YacTUL, YTO SBISIETCA BAaXKHBIM TEXHOJOTMYECKUM
IIOKA3aTENEM.

KiroueBbie cinoBa: CycrnieH3us, Kpaxmaj, CEIUMEHTAIUs, CEIMMEHTA[MOHHBII aHalu3,
pa3Mep 4acTHIl, TEPMOJUHAMHYECKAs] YCTONYUBOCTb.

DETERMINATION OF THE DISPERSITY DEGREE OF POLYSACCHARIDES
ISOLATED FROM VARIOUS NATURAL SOURCES
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Abstract: In this study, a sedimentation analysis of starch suspensions obtained from
various natural sources was carried out to evaluate the dispersity of starch samples.
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The sedimentation analysis was performed with respect to starch, which constitutes the
dispersed phase of the suspension. Based on the experimental data, sedimentation curves were
constructed, and particle distribution was determined.

The relative content of each suspension fraction and the particle size distribution were
analyzed using differential distribution curves. Additionally, the maximum, minimum, and
average particle sizes of the suspension samples were calculated, which are important
technological parameters.

Keywords: Suspension, starch, sedimentation, sedimentation analysis, particle size,
thermodynamic stability.

KIRISH

Hozirgi kunda xalq xo°jaligining barcha sohalarida tabiiy polimerlarga talab kundan-kunga
ortib bormoqda [1-2].

Adabiyotlardan ma’lumki, ishlab chiqarishda keng qo‘llanilib kelinayotgan tabiiy
polimerlardan biri bu — kraxmaldir. Kraxmal polisaxaridlar turkumiga kirib, 0zig-ovgat sanoati va
gandolatchilik mahsulotlari tayyorlashda hamda tibbiyotda kompleks hosil gilish xususiyatiga ega
bo‘lganligi uchun, ular keng qo‘llanilmoqgda. Shu sababli ko‘p miqdorda polisaxaridlar tutgan xom
ashyolarni izlash, ulardan kraxmalni ajratib olish va xossalarini o‘rganish dolzarb muammolardan
biridir.

Polisaxaridlarning xossalari molekulyar massalariga, zarrachalarining o‘lchamiga bog‘liq
ekanligi turli tadgiqotlarda keltirilgan. Chunki molekulyar xossalarini tadqgiq etish orgali ularning
ishlatilish sohalarini aniglashga imkon beradi [1-4].

Kraxmal suvda erimaydi, bu molekulyar xossalarini o‘rganishda bir muncha giyinchiliklar
tug‘diradi. Lekin, kraxmal suvda suspenziya hosil qiladi. Real suspenziylarning zarrachalari
o‘lchamini sedimentatsion usulda aniqlash mumkin. Lekin, bunda suspenziya zarrachasining
radiusi ekvivalent radius hisoblanadi. Suspenziyalar zarrachalari cho‘kishini kuzatish bilan
ularning disperslik darajasini aniglash mumkin.

Tadgigot maqgsadi. Turli tabiiy manbalardan ajratib olingan kraxmal namunalarining
sedimentatsion tahlilini o‘tkazish, fraksion tarkibi va zarrachalarining o’lchamini aniglash orgali
disperslik darajasini baholashdan iborat.

MATERIALLAR VA USLUBLAR

Uch xil manbalardan quruq va xo’l usullarda kraxmal ajratib olindi va kraxmal turlarining
suspenziyalari tahlil gilindi [5].

Uchala suspenziyadagi kraxmal migdori va zichiklari quyidagi 1-jadvalda keltirilgan.

1-jadval. Turli manbalardan olingan kraxmal turlarining hajmiy va gaqiqiy zichlik

giymatlari
Kraxmal Hajmiy zichligi Hagqiqiy zichligi Suspenziya
manbai g/sm? kg/m3 g/sm3 kg/m3 %
Kartoshka 0,55-0,65 550-650 1,55-1,60 1550-1600 0,5
Makkajo’xori 0,45-0,55 450-550 1,50-1,55 1500-1550 0,5
Guruch 0,50-0,60 500-600 1,55-1,60 1550-1600 0,5
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Tajriba o°‘tkazish uchun torsion tarozilar ishlatildi, ular yordamida vaqt o‘tishi bilan
suspenziya silindriga ma’lum chuqurlikka (h) tushirilgan tarozi kosasida cho‘kkan moddaning
massasi o‘lchandi [6,7].

Tajriba natijalari matematik gayta ishlandi va quyidagi 1 va 2-rasmlar hamda 2-jadvalda
keltirilgan.

OLINGAN NATIJALAR VA ULARNING TAHLILI

Sedimentatsion tahlil suspenziyaning dispers fazasini tashkil gilgan kraxmal moddasiga
nisbatan o‘tkazildi. 1-jadval natijalaridan ma’lumki, suspenziyada kraxmal miqdori 0,5 % ni
tashkil etdi.

Tajriba natijalariga asoslanib, sedimentatsion egri chiziglari chizildi (1-rasm), ular
cho‘kkan modda massasi (m) bilan zarrachalarning cho‘kish vagqti (t) orasidagi bog‘liglikni grafik
tarzda ifodalaydi [7,8].

Ma’lum vaqt oralig‘ida cho‘kadigan zarracha fraksiyalarining massasini aniqlash uchun
sedimentatsion egri chizigga urinmalar o’tkazildi. Urinmalar egri chizigning eng muhim (egrilik
darajasi hisobga olingan) qismlariga o‘tkazildi. Urinmalarning (m) o‘qlar bilan kesishish nuqtalari
tenglamalar yordamida topildi [9].

P, mg

4

Il b

0 ¥ 2 3 4 (2, min
1-rasm. Turli manbalardan ajratib olingan kraxmal suspenziyasi zarrachalari
cho’kishining vaqtga bog’liqlirm.
(1- gurunch kraxmali, 2- makkajo’xori kraxmali, 3-kartoshka kraxmali).

Urinmalar ordinata o‘qida ajratib turgan kesmalari mos fraksiyaning massasiga (m) teng
deb gabul qilinib, har bir fraksiyaning umumiy cho‘kma massasiga nisbatan foizdagi miqdori
hisoblab chiqildi. Olingan ma’lumotlar asosida suspenziyalardagi har bir fraksiyalarning nisbiy
miqdori esa cho’kmalarning umumiy massasi (mM«) ga nisbatan foiz (%) hisobida aniglanadi:

m
—-100%

Mg,
bu yerda m — fraksiya massasi, M« — cho‘kmaning umumiy massasi.
Har bir fraksiyaning cho‘kish vaqti (ti, t2, ..., t;) Va tarozi pallasi suspenziyaga botgan chuqurligi
(h) ma’lum bo‘lganda, har bir fraksiyaga tegishli zarrachalarning o‘rtacha cho‘kish tezligi

aniglanadi:
h
V. _ —
1 ti

Stoks tenglamasidan foydalanib sedimentatsiya tezligi aniglanadi:
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y o2 (P —po)
9-m
bu yerda:

r — zarrachalarning o‘rtacha radiusi; p — cho‘kuvchi zarrachalarning zichligi;

po —dispers muhitning zichligi, po = 1000 kg/m?*; g — erkin tushish tezlanishi, g=9,8 m/s?;
1 — dispers muhitning qovushqoqligi: kraxmal suspenziyasi uchun n = 0,0013-107 Pa-s.

Keyingi bosgichda har bir fraksiyadagi zarrachalarning o‘rtacha radiusi aniglandi, bunda
zarraachalar shakli shartli ravishda sharsimon deb gabul gilindi.

9'n-v

2:(P—Po)8

bu yerda K — Stoks doimiysi.

Har bir fraksiya uchun hisoblangan m/Ar nisbatlaridan (bu yerda Ar — ketma-ket
fraksiyalarning  radiuslari  o‘rtasidagi  farq)  foydalanib,  diagrammalar  qurildi.
Ular suspenziyalardagi fraksiyalarning nisbiy migdorini tasvirlaydi [8].

Olingan ma’lumotlar asosida suspenziyalar tarkibidagi fraksiyalar nisbiy migdorini
ko’rsatuvchi zarrachalarning fraksiyalar bo’yicha tagsimlanishining differensial egri chizig’i hosil
gilindi (2-rasm).
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2-rasm. Turli manbalardan ajratib olingan kraxmal turlari zarrachalarining
o’lchamiga qarab taqsimlanishining differensial egri chizig’i. (1- makkajo’xori kraxmali 2-
gurunch kraxmali, 3-kartoshka kraxmali).

2-rasmdan ko‘rinib turibdiki, 1 va 3 - differensial egri chizig‘i cho‘zilgan bo‘lib, aniq
ifodalangan maksimumga ega emas.

Bu esa suspenziyaning polidispers ekanligini, ya’ni zarracha o‘lchamlari 1-chiziq bo’yicha
3,3x10° m dan 20,0x10° m gacha va 2-chiziq bo’yicha 2,0x10° m dan 14,0x10° m gacha
oraliqgda ekanligini ko‘rsatadi.

Aksincha, 2-tarkibli suspenziya taqsimot egri chizig‘i baland va tor maksimumga ega
bo‘lib, bu uning monodispers tizimga yaqin ekanligini bildiradi, zarrachalarning o‘rtacha radiusi
esa ror = 4,6x107° m. ni tashkil etdi (2-jadval).
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2-jadval. Turli manbalardan olingan kraxmal zarrachalarining o’lchamlari
Manbasi rmm .m Fo’rt, m rmax .m
Gurunch kraxmali 2.0-10°® 4.6-10° 14.10°®
Makkajo’xori kraxmali 3.3-10° 5.5-10 20-10°
kartoshka kraxmali 4,5-10° 9.2.10° 31-10°

Olingan ma’lumotlarga ko‘ra, uchala suspenziya ham nozik dispersli (mikrogeterogen)
tizimlarga kiradi [10]. Shu bilan birga, 10* m o‘lchamdagi zarrachalar foizi gurunch
suspenziyasi va makkajo’xori suspenziyasi uchun mos ravishda 18% va 40% ni tashkil giladi.

Demak, suspenziyalarning ko’p miqdordagi zarrachalari kichik o’lchamli bo’lib, disperslik
darajasi yugori deyish mumkin. Buni 2-jadval natijalari ham tasdiglab turibdi.

Shunday qilib, gurunch va makkajo’xori suspenziyalari zarrachalari o‘lchami bo‘yicha
kolloidlarga yaqginlashadi [10].

XULOSA

Tajriba natijalaridan ma’lum bo’ldiki, gurunchdan olingan kraxmal suspenziyasi
zarrachalarining o’lchami kartoshka va makkajo’xoridan olingan kraxmal zarrachalarining
o’lchamidan 1,5 barobar kichik ekan.

Shuning uchun xo’l usulda ajratib olingan kraxmalga nisbatan quruq usulda ajratib olingan
kraxmalning disperslik darajasi kichik ekan. Shunga ko’ra gurunch va makkajo’xoridan olingan
kraxmalni 0zig-ovqat va farmatsevtika sanoatida qo’llashga tavsiya etish mumkin.
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