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Annotatsiya. Ushbu ilmiy tadgigot Shotut (Morus nigra L.) mevasi
asosida funksional ichimlik ishlab chigarish texnologiyasini ishlab chigish
hamda tayyor mahsulotning fizik-kimyoviy, fitokimyoviy, antioksidant va
xavfsizlik ko‘rsatkichlarini aniglashga bag‘ishlangan. Tadqiqot obyekti sifatida
yugori antosiyanin va fenolik birikmalarga boy qora tut mevalari tanlandi.
Meva sharbatidan funksional ichimlik tayyorlanib, unda eriydigan gattiq
moddalar, pH, titrlanuvchi kislotalik, umumiy fenolik moddalar, umumiy
antosiyaninlar hamda antioksidant faollik (DPPH va FRAP usullari) baholandi.
Xavfsizlik me’zonlari mikrobiologik ko‘rsatkichlar va sanitariya talablari
asosida tahlil qilindi. Olingan natijalar shuni ko‘rsatdiki, shotut asosidagi
ichimlik yuqori antioksidant salohiyatga ega bo‘lib, ozig-ovgat xavfsizligi
me’yorlariga to‘liq mos keladi va funksional ichimlik sifatida amaliy ahamiyat
kasb etadi.

Kalit so‘zlar: Shotut, Morus nigra L., funksional ichimlik, antosiyaninlar,

fenolik moddalar, antioksidant faollik, xavfsizlik me’zonlari.
MPOU3BO/JCTBO ®YHKIIMOHAJIBHBIX HAIIUTKOB HA

OCHOBE I1JIOJJOB HIEJKOBHUIIBI YEPHOM (MORUS NIGRA L.)
W ONPEJEJIEHUE ITOKA3ATEJIEA BE3OITACHOCTH
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AHHoTanus. /[aHHOEe Hay4YHOE WUCCIIEOBAHHE TOCBSAIIECHO pa3padOTKe
TEXHOJIOTHH TIPOM3BOJICTBA (hYHKIIMOHAIHHOTO HAMWTKA HAa OCHOBE ILJIOJIOB
menkoBuIel uépHoi (Morus nigra L.), a Takxke OleHKe (PU3HKO-XUMHUYECKHX,
(GUTOXUMHUYECKHX, aHTUOKCUIAHTHBIX U TMIOKa3aTesiell 6€30MacHOCTH TOTOBOTO
mpoaykTa. B kauecTBe 00bEKTa UCCIIEIOBAHUS OB BEIOPAHBI TUIOABI YEPHOI
IIEJTKOBHUIIBI, OOraThle aHTOIMAaHWHAMHU M (PEHOJIBHBIMU COCIWHEHUsMHU. Ha
OCHOBE IUIOJOBOTO COKa OBLI MPUTOTOBICH (YHKIMOHAIHHBIA HAIMUTOK, B
KOTOPOM OIPEACTSUI  COJEp)KaHUE pPacTBOPUMBIX CyXWX BemlectB, PH,
TUTPYEMYIO KHCIOTHOCTb, 0OIllee cojepkaHue (HEHOJIbHBIX COEIUHEHU,
oO1ee cofep)kaHue aHTOIMAHOB M AHTHOKCHIAHTHYIO aKTHBHOCTH (METOJBI
DPPH u FRAP). Tloka3zarenu 06€30macHOCTH OIICHUBAJINCh Ha OCHOBE
MHUKPOOHOJIOTHIECKHIX noKasaresnen u CaHUTAPHO-TUTHCHUIECCKUX
TpeboBanmii. [lomydeHHBIE pPe3yNbTaThl MOKA3aM, YTO HAITMTOK HAa OCHOBE
IISJIKOBUIBI YEPHON 00J1aJaeT BBICOKUM AHTHOKCHUIAHTHBIM MOTEHIIMAJIOM,
MOJTHOCTHIO COOTBETCTBYET TPEOOBAHMAM IHUIIEBON OE30MAaCHOCTH M UMEET
MPAKTUYECKYIO IEHHOCTh KaK (YHKIIMOHAIBHBIA MTPOTYKT MUTAHUS.

KawueBble cjoBa: menkoBuiia uéphas, Morus nigra L.,
(GYHKIIMOHATBHBIA ~ HANUTOK, AHTOIMAHBI, (EHOJIBHBIE  COCIUHCHUS,

AHTHOKCHUAaHTHAaA aKTHUBHOCTD, II0Ka3aTCJIN 0e30I1acCHOCTH.

PRODUCTION OF FUNCTIONAL BEVERAGES BASED ON
BLACK MULBERRY (MORUS NIGRA L.) FRUITS AND
DETERMINATION OF SAFETY CRITERIA.

Abstract. This scientific study is devoted to the development of a
technology for producing a functional beverage based on black mulberry
(Morus nigra L.) fruits, as well as to the evaluation of the physicochemical,
phytochemical, antioxidant, and safety parameters of the finished product.

Black mulberry fruits, rich in anthocyanins and phenolic compounds, were
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selected as the research object. A functional beverage was prepared from the
fruit juice, and its soluble solids content, pH, titratable acidity, total phenolic
content, total anthocyanin content, and antioxidant activity (DPPH and FRAP
assays) were determined. Safety criteria were assessed based on
microbiological indicators and sanitary requirements. The results demonstrated
that the black mulberry-based beverage possesses high antioxidant potential,
fully complies with food safety standards, and has significant practical value as
a functional food product.

Keywords: black mulberry, Morus nigra L., functional beverage,

anthocyanins, phenolic compounds, antioxidant activity, safety criteria.

Kirish. So‘nggi yillarda sog‘lom turmush tarziga bo‘lgan qiziqishning
ortishi funksional ozig-ovgat mahsulotlari, xususan, biologik faol moddalarga
boy ichimliklarni ishlab chigishni dolzarb masalaga aylantirdi. Funksional
ichimliklar nafagat changoqgni gondirishi, balki inson organizmiga ijobiy
fiziologik ta’sir ko‘rsatishi bilan ham ahamiyatlidir. Rezavor mevalar orasida
shotut (Morus nigra L.) yugori migdordagi antosiyaninlar, fenolik birikmalar,
askorbin kislotasi va boshga antioksidant komponentlarga boyligi bilan ajralib
turadi. llmiy tadgigotlarda qora tut mevasining kuchli antioksidant,
yallig‘lanishga garshi, gipoglikemik va profilaktik xususiyatlarga ega ekanligi
ko‘rsatib o‘tilgan.

Tadgqiqgot obyektlari va usullari.

Tadqiqot obyekti sifatida yetilgan, sog‘lom va mexanik shikastlanmagan
Shotut (Morus nigra L.) mevalari tanlandi. Mevalar standart sanitariya
talablariga muvofig yuvildi va laboratoriya sharoitida gayta ishlashga
tayyorlandi. Funksional ichimlik tayyorlash texnologiyasi; Shotut mevalari
maydalandi va presslash orqgali sharbat ajratib olindi. Olingan sharbat
filtrlashdan so‘ng yumshoq issiglik bilan ishlov berish (pasterizatsiya)

jarayonidan o‘tkazildi. Texnologik jarayonda bioaktiv moddalarning
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saglanishiga alohida e’tibor qaratildi. Fizik-kimyoviy tahlillar; Ichimlik
namunalarida pH, eriydigan gattig moddalar migdori (°Brix) va titrlanuvchi
kislotalik standart metodlar asosida aniglandi. Fitokimyoviy va antioksidant
ko‘rsatkichlar; Umumiy fenolik moddalar Folin—Ciocalteu usuli bilan, umumiy
antosiyaninlar spektrofotometrik usul bilan aniglandi. Antioksidant faollik
DPPH va FRAP testlari yordamida baholandi. Xavfsizlik me’zonlari; Tayyor
ichimlikning mikrobiologik xavfsizligi mezofil aerob mikroorganizmlar,
xamirturush va mog‘or zamburug‘lari bo‘yicha baholandi.

Natija. Shotut asosidagi funksional ichimlikning fizik-kimyoviy
ko‘rsatkichlari ichimlik mahsulotlari uchun maqgbul diapazonda ekanligi
aniglandi. pH va titrlanuvchi kislotalik giymatlari mahsulotning bargarorligini
ta’minladi. Fitokimyoviy tahlillar natijasida ichimlik tarkibida umumiy fenolik
moddalar va antosiyaninlar migdori yuqori ekanligi gayd etildi. DPPH va
FRAP testlari natijalari ichimlikning kuchli antioksidant faollikka ega ekanini
tasdigladi.  Mikrobiologik  tahlillar ~ tayyor  mahsulotda  patogen
mikroorganizmlar aniglanmaganini ko ‘rsatdi.

Muhokama. Olingan natijalar shotut mevasi asosida tayyorlangan
funksional ichimlik yugori biologik va antioksidant giymatga ega ekanini
ko‘rsatdi. Fenolik moddalar va antosiyaninlarning yuqori miqdori ichimlikning
sog‘lig uchun foydali xususiyatlarini belgilovchi asosiy omil hisoblanadi.
Xavfsizlik tahlillari mahsulotning sanitariya-gigiyena talablariga to‘liq mos
kelishini tasdigladi, bu esa uni amaliy ishlab chigarishga joriy etish
imkoniyatini yaratadi.

Xulosa. Shotut (Morus nigra L.) mevasi asosida tayyorlangan funksional
ichimlik yuqori biologik qiymatga ega bo‘lib, fenolik moddalar va
antosiyaninlarga boyligi bilan ajralib turadi. Tadgigot natijalari ichimlikning
kuchli antioksidant xususiyatga ega ekanini va ozig-ovqgat xavfsizligi
me’yorlariga to‘liq javob berishini tasdigladi. Ushbu funksional ichimlik

sog‘lom ovqatlanish uchun tavsiya etiladigan istigbolli mahsulot hisoblanadi.
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