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Annotatsiya. Ta’kidlash joizki, 2023-yilda respublika bo‘yicha jami 25,9 ming tonna pilla
xomashyosi olingan bo’lib, pillaning 50-60%i ipak qurti chiqindisidan iborat. O‘zbekistonda
har yili 15 ming tonna atrofida ipak qurti chigindilari olinadi. Ipak qurti chigindisidan samarali
foydalanish qishloq xo°‘jaligi sanoatida va ozig-ovqat, dori darmon, kosmetologiya tarmoglarida
katta ahamiyat berilmoqda.

Maxalliy tutlar asosan Xasak va gaychi bargli turlardan iborat edi. Xasak tutning barglari
mayda, yaxlit yoki xar xil darajada kesikli, hatto serkesikli (kaychi barg) bo‘lib, hosili kam, ipak
qurtiga kesilgan, navdor tutlarga nisbatan bargdagi namlikni fotosintez hisobiga tezroq
yugotadi, bargi tezda dag‘allashadi. Ammo bu tutning afzalligi shundaki, u maxalliy tuproq va
iklim sharoitiga o‘ta moslashgan, sovuqqa chidamli va oziqalik sifati yuqori hisoblanadi.

Lekin bu tut kam hosilli bulishi tufayli tobora rivojlanayotgan pillachilikni yetarli barg
bilan ta’min etish qiyinchilik tug’diradi. Shuni xisobga olib O‘zbeskistonda xalq seleksiyasi
tomonidan yetishtirilgan serxosil, oziqaviylik darajasi yuqori bo‘lgan jaydari (Balxi, Katlama,
Safed, Tojikiston urugsiz) tutlar tanlanib, ulardan ipak qurti bogishda foydalanish ishlari keng
ko‘lamda amalga, oshirila boshlandi.

O‘zbekiston sharoitida yetishtirilgan pillani zamonaviy yuqori sezgir uskunalar
yordamida gayta ishlash natijasida olingan ipak qurti chigindilarining makro va mikroelement
tarkibini o‘rganidik va tahlil qildik. Maqolada esa ipak qurti istemoli bo’lgan tut bargi va undan
ajraladigan chiqindilarning vitamin tarkibi o’rganildi. Tarkibida mavjud bo’lgan 7 ta
vitaminlarning miqdoriy balansi ko’rildi va taxlil qilindi.
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Ipak qurti chigindilari tarkibida muvozanatli migdorda ozuga moddalari mavjud: ogsillar
va muhim aminokislotalar, yog'lar, polisaxaridlar, ko'p to'yinmagan yog'li Kkislotalar,
uglevodlar, vitaminlar va minerallar bo’lib, uni to'yingan shaklda ishlatish mumkin.
Kalit so‘zlar: farmatsevtika va tibbiyot sohalari, antibakterial modda, fibroin, seritsin,
go’shimcha faol moddalar, aviatsiya, kosmonavtika sanoatida, tabobatda, radiotexnika.

PE3YJbTATBI ONMPEJEJEHNSA BATAMHUHOB B JTUCThSIX IEJTKOBUIIBI
1 OTXOJAX IIEJIKOIIPSIJIA.

Annoranusi. CTOUT OTMETUTh, 4TO B 2023 roay mo pecnyOJMKe MOJy4eHO B OOIIei
CIIOKHOCTH 25,9 ThIC. TOHH KOKOHHOIO ChIpbsi, 50-60% KOTOpOTrO COCTaBISIOT OTXOAbI
menkonpsiaa. Exxeronno B Y30ekucrtane cooupaercs okosio 15 000 TOHH 0TX010B HISTKOMPSIA.
D¢ (deKTUBHOE UCIOIB30BAaHUE OTXOJIOB IICJIKOMNpsiAa HUMEET OOJbIIoe 3HA4eHUE B
CEJIbCKOXO3SIICTBEHHON OTpacii, MUIIEBOH, (apMarleBTUYECKOH M KOCMETOJIOTMYECKOU
OTpACIISX.

N3ydeHbl W NpOAHANIU3UPOBAHBI MAaKpO- W MHUKPOSJIEMEHTHBIM COCTaB OTXOJOB
HICJIKOTIPSA/IA, TOJYYEHHBIX MpH TMepepadoTKe KOKOHOB, BBIPAIICHHBIX B Y30€KUCTaHE, C
HCIIOJIb30BaHUEM COBPEMEHHOTO BHICOKOYYBCTBUTEIIBHOTO 000PY/I0BaHMs. B cTaThe M3yuyeHO
COJICp’)KaHHE€ BHUTAMHUHOB B JIUCTBSAX IICJKOBUIIBI M MPOAYKTAX >KU3HEJAEATECIbHOCTU
menkonpsiga. HaOmromancs M aHAIM3UPOBAJICS KOJWYECTBEHHBIM OallaHC 7 BHUTAMUHOB,
COJIEp>KAIlUXCS B COCTABE.

OTXO0/BI MIETKOMPSiAa Co/epKaT cOaTaHCHPOBAHHOE KOJIMYECTBO MUTATEIBHBIX BEIIECTB:
OeNIKM ¥ He3aMEHUMbIE aMUHOKHUCIIOTBI, KUPbI, TTOJIMCAXAPHU/IbI, TOJIMHEHACHIIIICHHBIC KUPHBIC
KHUCIIOTBI, YTJIEBO/IbI, BATAMUHBI 1 MUHEPAJIbI, U MOTYT UCIIOJIb30BATHCS B HACHIIICHHOM (hopMe.

MecTHbI€ IIETKOBUIIBI TPEACTABICHB B OCHOBHOM COPTaMHU Xacak U TyTOBHUKOM. JIUCThbs
HIEJIKOBUIIBI XacaK MEJIKUE, LIeJIbHbIC U IMO-Pa3HOMY PacCe€UeHHbIE, TaxKe 3y0uaThie (JIUCThs-
HOKHUIIBI). OHM JTalOT MEHBIIE, Pa3pe3aroTCs Ha JIMCThS HICIKONpsa U TEPAIOT BJary B
JUCTBSIX ObIcTpee Hu3-3a (DOTOCHHTE3a, YEM JPYrHME€ ULIENKOBUIBI, M HUX JHUCThbS OBICTPO
CTaHOBATCA TpyObiMU. HO mpeumyIiecTBO STOM MICIKOBUIBI B TOM, YTO OHA XOPOIIO
aJanTUPOBaHA K MECTHBIM IMOYBEHHO-KIMMATUYECKUM YCIOBHSIM, MOPO30YCTONYMBA U UMEET
BBICOKYIO MUIIEBYIO LICHHOCT.

OnHako 13-3a HU3KOM YPOKaiTHOCTH 3TOM IIEIKOBHUIIBI CJIOKHO 00ECIIeUUTh JOCTATOUHOE
KOJIMYECTBO JIUCTHEB JIJIs1 OBICTPO Pa3BUBAIOIICHUCS OTPACIM KOKOHOBOJICTBA. Y UUTHIBas 9TO, B
VY30ekuctaHe METOJIOM HapOJHOM CEJICKIMM ObUIM OTOOpaHbl  BBICOKOYPOXKAMHBIE,
BBICOKOMUTATENbHBIE copTa menkoBuilkl (banxel, Katnmama, Caden, Tamxukckas
OecceMsiHHAs ), UCTIOJIb30BaHNE KOTOPBIX B pa3BEJCHUH IISIKOMPSIA CTAJIO0 OCYIIECTBIATHCS B
IMIUPOKHUX MaciTabax.
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Karw4yeBblie cJioBa: (bapMaI_[eBTI/I‘-IeCKaH u MCAUIIMHCKAsA MMPOMBIIIJICHHOCTD,
aHTI/I6aKT€pI/IaJILHBI€ BCIICCTBA, (1)I/I6POI/IH, CCpULIMH, JOITOJIHUTCIIBHBIC AKTHUBHBIC
HHI'PCAUCHTHI, aBUallusl, KOCMOHABTHKA, MCAUIIMHA, PAINOTCXHHKA.

RESULTS OF DETERMINATION OF VITAMINS IN MULBERRY LEAVES
AND SILKWORM WASTE.

Annotation. It is worth noting that in 2023, a total of 25.9 thousand tons of cocoon raw
materials were obtained in the republic, and 50-60% of the cocoon consists of silkworm waste.
About 15 thousand tons of silkworm waste are obtained in Uzbekistan annually. The effective
use of silkworm waste is of great importance in the agricultural industry and in the food,
pharmaceutical, and cosmetology sectors.

We studied and analyzed the macro and microelement composition of silkworm waste
obtained as a result of processing cocoons grown in Uzbekistan using modern highly sensitive
equipment. The article studied the vitamin composition of mulberry leaves, which are consumed
by silkworms, and the waste separated from them. The quantitative balance of 7 vitamins
contained in them was observed and analyzed.

Silkworm waste contains a balanced amount of nutrients: proteins and essential amino
acids, fats, polysaccharides, polyunsaturated fatty acids, carbohydrates, vitamins, and minerals,
and can be used in a saturated form.

Local mulberries were mainly Khasak and scissor-leaved species. The leaves of the Khasak
mulberry are small, whole or with various degrees of incision, even with incisions (scissor
leaves), and they are low-yielding, lose moisture in the leaves faster due to photosynthesis
compared to the silkworm-cut, varietal mulberries, and their leaves quickly become rough.
However, the advantage of this mulberry is that it is highly adapted to local soil and climatic
conditions, is frost-resistant, and has high nutritional value. However, due to the low yield of
this mulberry, it is difficult to provide the developing cocoon farming with enough leaves.
Taking this into account, high-yielding, high-nutritional grade Jaidari (Balkhy, Katlama, Safed,
Tajikistan seedless) mulberries, bred by folk selection in Uzbekistan, were selected, and their
use in silkworm breeding began to be carried out on a large scale.

Keywords: pharmaceutical and medical industries, antibacterial substances, fibroin,
sericin, additional active ingredients, aviation, astronautics industry, medicine, radio
engineering.

KIRISH. Pillachilik qishloq xo‘jaligining muhim tarmoqlaridan biri bo‘lib, to‘qimachilik
sanoatini xom-ashyo bilan ta’minlaydi. Respublikamiz xalq xo‘jaligi va aholining turmush
darajasi yaxshilangan sari uni tabiiy ipakdan to‘qilgan turli kiyimlarga bo‘lgan ehtiyoji ham
ortib bormoqda. Tabiiy ipakdan qimmatli, pishiq gazlamalar to‘qilib, undan aviatsiya,
kosmonavtika sanoatida, tabobatda, radiotexnika va boshga sohalarda keng foydalaniladi [1].
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Shuning uchun Respublikamizda ipakchilikni yanada rivojlantirishga katta e’tibor
berilmoqgda. Ipak qurti chikindilari farmatsevtika va tibbiyot sohalarida samarali tarkibiy
qismlar sifatida qo’llaniladi.

Ipakda antibakterial moddalar, fibroindan tashgari boshga ogsillar ham bor, masalan,
seritsin, u ipak tolalarini bir-biriga bog’lab turadi. Ammo fibroin ipakning asosiy strukturaviy
komponenti sifatida eng ko’p ishlatiladi.

Ipak qurtining sevib istemol giladigan birgina ozugasi bu tut bargidir. Bu magsulotni
eyyishi orqali ipak qurti bizga kerakli bo’lgan gimmatbaxo maxsulotlar beradi. Undan tashqgari
ipak qurti chigindilari xam hayvonlarga ozuqa sifatida, kosmetologiya, dori darmon qo’shimcha
faol moddalar sifatida ishlatish mumkin.

Shu sababli ipak qurti istemoli uchun zarur tut bargi va uning chigindilari tarkibini
o’rganish muximdir [2,4,5].

TADQIQOT METODIKASI. Yaxshilab maydalangan namunalar tarkibidagi B:
(47858), B, (47864), Bs (80823-50MG), Vitamin B9 (PHR1035-1G), B, (PHR1234-1), C
(47863) va PP (47865-U) katalog ragamdagi vitaminlari (Sigma Aldrich Germaniya)dan
keltirilgan standart namunalar asosida sifat va miqdor ko’rsatgichlarini Yaponiyada (Shimadzu)
ishlab chigarilgan YSSX LC 2030 C 3D Plus qurilmasi PDA detektori yordamida 260, 290 va
361 nm to’lqin uzunligi tanlangan holatda aniqladi. Qo’zg’almas faza sifatida C18 250x4,6 mm
5 um Precisely (Perkin Elmer) AQSH kalonkadan, foydalanildi. Vitaminlar analizi amalga
oshirishda ko’chma faza sifatida sirka kislotasining 0,5 %li eritmasi A faza va atsetonitril B faza
o’zgaruvchan rejim asosida amalga oshirildi.

Vaqt min A faza % B faza %
Sirka kislotasining suvdagi Asetonitril
0,5 % li eritmasi

0,1 96 4

4 90 10

8 85 15

12 60 40

14 Stop

Oqim tezligi 1 ml/minda, termostat harorati 40°C da ineksiya gilingan namuna
hajmi 10 mkl, analiz vaqti 14 minutda amalga oshirildi va quyidagicha
xromatogrammalar olindi.
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OLINGAN NATIJALAR. Namuna tarkibidagi vitaminlar ekstraksiyasi quyidagicha
amalga oshiriladi: Bunda olingan namunasi 2 g (FA220 4N) analitik tarozida 0,001 mg aniglikda
o’lchab olindi. So’ngra 20 ml 0,1 N li xlorid kislotasi eritmasiga solinib, xona haroratida 60 min
davomida magnit aralashtirgichda 121°C aralashtirildi. Olingan eritma, 10 minut davomida

12000 ayl/daqg semtrafuga qilindi va 0,45 um filtrda filtrlab olinib vialga joylashtirildi va
quyidagicha natijalar olindi.

Vitamin

Vitamin | Vitamin | Vitamin | Vitamin | Vitamin | Vitamin
B1 B2 Bs B12 Bo PP C
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Tut bargi 0 7,869 3,624 11,467 0,523 5,074 152,84
Qurt 0 25,757 2,257 0,330 0,525 0 30,228
axlati

NATIJALAR TAHLILI. Ma’lum bo’lishicha, vitaminlar oshib borish ketma ketligi
quyidagicha:

C <Bi12 < B3 <PP <Bg < Bg <Bj Tut bargi tarkibida eng ko’p miqdorda C vitamin, eng
kam miqdorda esa PP vitamin bo’ladi. B; vitamini esa umuman bo’lmasligi ma’lum bo’ldi.

Ipak qurti axlati tarkibida esa C < B, < Bg < Bo< Bj2 ko’p migdorda C vitamin, eng kam
migdorda Bj, vitamini bo’ladi. B; vaPP vitamin umuman uchramaydi.

XULOSA. Insonlar tut o’simligining ildizi, tanasi, tanasidagi qalin po’stlog’i, shoxi,
novdasi, bargi, guli, g’o’rasi, mevasidan va quritilgan mayzidan, hamda urug’idan keng

foydalanishadi. Oziq — ovgat sanoatida, farmatseftika, tibbiyot va xalq tabobatida ham keng va
ko’proq ishlatiladi [3].
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Hozirgi rivojlanayotgan zamonda insonlarni vitaminga boy bo‘lgan mahsulotlarga bo’Igan
talabai ortmoqgda. Shunday ekan, vitaminlarni ajratib olishning yuqorida keltirilgan usulida
foydalanib olish mumkin. Vitaminni ajratib olish chiqindilarni ya’ni ipak qurtining
foydalanmaydigan gismini gayta ishlash orgali ajratib olish hamdir. Shunday ekan, vitaminlarni
ajratib olish orgali ma’lum bir miqdorda ipak qurtining chiqindilarini qayta ishlash kerak buning
natijasida chigindilar ham kamayadi.
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