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HA OCHOBE COPTA THIKBbI «BUTaMuUHHaM»
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AHHoTanud. B cratbe NpenCTaBIeHBI PE3yNbTaThl pPa3pabOTKH PELENTYphl M TEXHOJIOTMM HOBOTO KOHCEPBUPOBAHHOTO IPORYKTA
(YHKIMOHANBHOMH HAINPaBIEHHOCTH — THIKBEHHO-0JIOYHOTO MIOpe «AJIGHKa». YHHUKAIBHOCTh paOOThl 3aKJII0YAETCS B IIEIEHAIPABICHHOM
UCIIOJIB30BAaHUH BBICOKOKAPOTHHOBOT'O CBIPBSI — THIKBBI copTa «BurtamunHasy. Llenbio sSBISUIOCH CO3AaHME MPOAYKTa NPOPUIAKTHYECKOTO
[UTAHUS C MAaKCHUMaJbHO BO3MOXHBIM Coziep)kaHueM [(-kaporuHa M BuTamuHa C. B kadecTBe KOHTPOJIS UCIOJIB30BAHO IPOMBILIIEHHOE
ThIKBeHHOE miope «DpyTonsHs». st 3ammThl f-KapoTHHA OT OKHCIICHHUS MPEUIoKEeHa 1 000CHOBAHA ONepanusl BbIACPKUBAHHS Hape3aHHOM
TBIKBBl B MOJAKUCICHHOW BOJHOW 3amuBKe. [IpoBeneHa KOMIUIEKCHAsh OLEHKA OpPraHOJENTHYECKHX, (U3MKO-XUMHUYECKUX,
MHKPOOHOJIOTHYECKUX MOKa3aTenell 1 OMOJIOornyeckoil O€30IacCHOCTH HOBOIO INPOJYKTa. YCTAaHOBJIEHO, UYTO IIope «AJleHKa» o0ianaer
cbaaHCHPOBAaHHBIM BKYCOM U IOBBIIICHHON MHUIIEBON LIEHHOCTBIO: COAEpKaHHE P-KapoTHHa cocTaBiseT 4,46 mr/100 r (B 2,6 pa3a BblmIe
KOHTPOJISL), YTO 00YCIIOBJIEHO KaK BBIOOPOM ChIpbs, Tak u Texnonorueil. Comepxanue Butamura C — 23,7 mr/100 r, MEKTUHOBBIX BELIECTB —
0,68%. ITopuus npoaykra (100 r) nokpeiBaer 6onee 90% cyTouHOIt MOTPeOGHOCTH B3pOCIIOro YesioBeka B B-kapoTuHe. buorectupoBanue Ha
KyneType Paramecium caudatum moarsepanio Guosoruyeckyo 6e3BpeqHocTs mope. MccnenoBanue CTabHIBHOCTH P-KapOTHHA MOKa3aJio
€ro BBICOKYIO COXPAHHOCTb IpU XpaHeHuHu (notepu 1,4% 3a 6 MecsLeB) U MPU KPATKOBPEMEHHOM BBICOKOTEMIIEPATYPHOM BO3JEHCTBUM.
PazpaboTaHHbIii NPOAYKT COOTBETCTBYET KPUTEPUSAM (pyHKIIMOHATIBHOTO IIUTAHUS U MOJKET ObITh PEKOMEH/IOBAH VISl IIUPOKOT0 MOTPeOUTENs,
BKJIIOYAs! IPYIIIIBI, HY)KAAIOLUIMECS B KOPPEKLIMH BUTAMUHHOIO CTaTyCa.

KiroueBble cj10Ba: THIKBEHHOE IMIOpe, (DYHKIMOHANBHBIM IMPOAYKT, [(-KapoTHH, copT «BuTamuHHas», TEeXHOIOrus, Ouonoruyeckas
6€3011aCHOCTb, TUILEBAS LIEHHOCTb.
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Abstract. The article presents the results of developing the recipe and technology for a new canned functional product — pumpkin and apple
puree "Alenka". The uniqueness of the work lies in the targeted use of high-carotene raw material — pumpkin of the "Vitaminnaya" variety.
The goal was to create a prophylactic nutrition product with the highest possible content of -carotene and vitamin C. Industrial pumpkin puree
"Frutonyanya" was used as a control. To protect 3-carotene from oxidation, the procedure of keeping sliced pumpkin in acidified water brine
was proposed and justified. A comprehensive assessment of the organoleptic, physicochemical, microbiological indi-cators and biological
safety of the new product was carried out. It was established that the puree "Alenka" has a balanced taste and increased nutritional value: the
content of B-carotene is 4.46 mg / 100 g (2.6 times higher than the control), which is due to both the choice of raw materials and the technology.
Vitamin C content is 23.7 mg/100 g, and pectin content is 0.68%. A 100 g serving of the product covers over 90% of an adult's daily requirement
for B-carotene. Biotesting using Parame-cium caudatum confirmed the puree's biological safety. A B-carotene stability study demonstrated its
high preservation during storage (1.4% loss over 6 months) and short-term exposure to high tem-peratures. The developed product meets the
criteria for functional nutrition and can be recommend-ed for a wide range of consumers, including those requiring vitamin status adjustments.
Keywords: pumpkin puree, functional product, B-carotene, "Vitaminnaya" variety, technology, biological safety, nutritional value.
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BBenenue

AKTyampHOCTH pa3paboTKH CIEITHATH3UPO-
BAaHHBIX IPOIYKTOB IHTaHMSA, CIIOCOOCTBYIOLIUX
YKPETUICHHUIO 37I0POBbSl U POQHIAKTHKE 3a00J1e-
BaHWM, HE BBI3BIBAET COMHEHMM. B 3TOM KOHTEKCTE
0COOBIN MHTEpPEC MPEACTABISAIOT MIPOIYKTHI Ha OC-
HOBE OBOILIHOTO CBIPbs, OOraToro MpPUPOAHBIMU
ouoperymnsaropamu. TeikBa (Cucurbita moschata),
B YaCTHOCTH MYCKaTHBIE COpPTa, K KOTOPBIM OTHO-
curcs copT «ButamuHHas», ABISETCS OAHUM U3 LIEH-
HEUIIMX UCTOYHUKOB 3-KapOTHHA — IPOBUTaMUHA A,
00J1aJat01Iero BhIPaKEeHHBIMU aHTHOKCUIAaHTHBIMH,
UMMYHOMOJYJIMPYIOIIUMH M aJalTOr€HHBIMHU
cBoiictBamu [3, 16].

Copt «BuramMuHHas» XapakTepu3yeTcs cTa-
OWJIbHO BBICOKAM COJICPYKAHUEM KapOTHHOUJIOB
(mo 16—18 Mr% B chbIpbe), UTO JIENIACT €r0 UACANb-
HBIM CBIpbEM JUIS MPOLYKTOB (YHKIHOHAIBEHOTO
HazHaueHust. OJJHAKO BbICOKas NaOMIbHOCTD KapOTH-
HOHMJIOB K OKHCJIEHHIO TIpU TIepepadoTKe U XpaHESHUN
TpeOyeT pa3paboTKH CrIeHAIBHBIX TEXHOJIOTMUECKHX
MIPUEMOB JIJIS X coxpaHenus [4, 12].

[TropeoOpa3Hble KOHCEPBBI AJIs1 AETCKOIO U
MPOQUITAKTHYECKOTO MUTAHUS SBISIFOTCS YJOOHON
1 BocTpeOoBanHOU (opmoii. Oboramenne Takux
NpoayKTOB BUTaMHHOM C W MEKTHHOM, BBITIOJHS-
IONIMMH  BaXKHbIE (U3UONIOTHYecKue (QyHKIHY,
YCUJIMBACT HX MPO(QUIIAKTUIECKYIO HAMPABICHHOCT.

Heas pa6oTbl — pa3paboTKa peLEnTyphl,
ONTUMM3ALIUS TEXHOJIOTHH M KOMIUIEKCHAs OLIEHKA
Ka4ecTBa HOBOTO THIKBEHHO-SI0JIOYHOTO IOpE «AJICHKa))
Ha OCHOBE THIKBBI COpTa «BUTaMHHHAsD C TOBBILIECH-
HBIM COZEp’KaHHWEM [-KapOoTHHA, acKOpPOMHOBOM
KHCJIOTHI U TIEKTHHA.

MaTepI/IaJ'II)I U METOAbI

Oovekmbl u coipve

OOBEKTOM UCCIIEOBAHUS CITY KT OTBITHBIN
oOpasel] THIKBEHHO-5I0JIOUHOTO MMIOpEe «AJICHKaY,
W3TOTOBJICHHBIA 1O pa3pabOTaHHOW TEXHOJIOTHU
C HUCIIOJIb30BaHNEM THIKBHI copTa «BUTamMuHHAN.
KoHTpomsHBEIM 00pa3ioM BEICTYTIATO TIPOMBIIIICHHOES
ThIKBeHHOE TOpe «DpyTorsasy (OAO «IIporpeccy,
Poccus).

Jl1st TpOoU3BOICTBA UCIIOJIB30BANIA CBEXKYIO
THIKBY copra «Burtamunnas» (comepkanue (-ka-
potuHa B cbipbe 16,2+0,5 Mr%), ss01I0Ku OCCHHUX
COPTOB, Caxap-TIeCOK, JTMMOHHYIO KHCIIOTY IHUIICBYIO,
MEKTUH SIOJOYHBIH W aCKOPOMHOBYHO KHCIIOTY.
Boma amst TEXHOIOTHYECKHX HYX]l COOTBETCTBOBAJIA
tpeboBanusm ['OCT 2874-82 [1].
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PI/IcyHOK 1. TexHoJIOrnueckas cxema IMMpOU3BOACTBA
Figure 1. Production flow chart

Texnonozus npouzeoocmea

3a ocHOBY ObLja B3siTa MOIUGHUIIMPOBAHHAS
pelenTypa, OTIHYUTEIbHON 0COOEHHOCTBIO KOTO-
pOit SBIIICTCS BBEICHHE OTIEPAIIMHN BbIICPKUBAHUS
ceipbsi B 3aimBke [9]. TexHomormyeckas cxema
TIPOM3BOJICTBA THIKBEHHO-SIOJIOYHOTO TIOPE «AJICHKa
npe/icTaBlieHa Ha pucyHke 1. Beibop mMeHHO copra
«BuTtamMuHHas» Npeonpenen HeoOX0UMOCTb
0c000ro BHUMAaHHUSI K OTIEPAIUSIM, TIPEIOTBPAITIAFOIITAM
OKHCJICHUE KapOTUHA: OBICTPasi MOIKa, HeMeJIeHHAs!
00paboTKa mocie pe3kH, UCI0JIb30BaHUE MTOIKHC-
JeHHoM 3anuBku [13].

Peyenmypa u ocnogHvle mexmonocuue-
cKue napamempol

Hopwma pacxona cbipbsi Ha 1 TOHHY TOTOBOIA
MPOAYKIWHU TIpeacTaBieHa B Tabmume 1. Mcmons-
30BaHKE THIKBBI COpTa «BUTaMHHHAsD) TTO3BOJIMIIO
ONTUMHU3HUPOBATh KOJMYECTBO BHOCUMOM acKOpOH-
HOBOU KHCIIOTBI 33 CYET CHHEPIUYECKOTO aHTHOKCH-
JIAHTHOTO JICWCTBHSI TPHUPOJHBIX U JO0OABICHHBIX
KoMmoHeHToB [11].

KitroueBble yripapyisrolye BO3NCHCTBIS U Mapa-
METphl TEXHOJIOTHYECKHX OIepalyii, HarnpaBicHHbIC
Ha COXpaHEHHE OMOJIOTHYECKH aKTHBHBIX BEIECTB
BBICOKOKaPOTHHOBOTO CHIPBS, CBEICHBI B TAOHIIE 2.
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Tabnuna 1.
Peuentypa u HopMa pacxoza Cbipbs AJis MIOpE «AJIEHKa
Table 1.
Recipe and raw material consumption rates for "Alenka" puree
Maccosas nons Hopwma pacxona chIpbsi, KI/T
ChiDbe CYXHX BeIecTB, % TOTOBOM IPOIYKIIUU [Tpumeuanue
P Dry matter Raw material consumption rate, Notes
content, % kgt of finished product
ThikBa, copT
«BuramuHHasD») 6.2 522 4 [oBBIIIEHHOE COAEPI)KAHNE CYyXUX BEILECTB U J-KapoTHHA
Pumpkin, Vitaminnaya ' ' Increased dry matter and 3-carotene content
variety
M CTOYHMK KUCIOTHI M IEKTHHA
SAbnoxu | Apples 300 319.6 Source of acid and pectin
Caxap-1ecok Koppekrop Bkyca
Granulated sugar 99,85 1497 Flavor corrector
: Cralbum3aTop KOHCUCTEHIIMH, COPOCHT
Tletcrns | Pectin 830 10,5 Consistency stabilizer, sorbent
JInmoHHas kucnora 99.77 6.0 AHTHOKHCIUTENb, PETYJISITOP KUCIOTHOCTH
Citric acid ' ' Antioxidant, acidity regulator
ACKOp6I/IHOBa}I KHCJI0Tq| 11.2 37 BI/ITaMI/IHI/IBaHI/ISI, AHTHOKUCIIUTCIIb
Ascorbic acid ' ' Fortification, antioxidant
Hroro ) 1011.9 CyMMapHBIi pacXoz ChIpbs Ha 1 TOHHY TOTOBOM MPOLyKLIUH
Total ' Total raw material consumption per 1 ton of finished product]
Bhixo MaccoBasi 1071 CyXHX BEIIECTB B TOTOBOM IMPOIYKTE /
Yiold | 56,0 1000,0 Bhixoxn
Dry matter content in finished product / Yield
Tabnuna 2.
ITapameTpbl KIIFOYEBBIX TEXHOJIOTUUECKUX ONEpalvil i ChIpbs copTa « BuTaMuHHas»
Table 2.
Parameters of key process operations for Vitamin grade raw materials
TexHonornueckas v . O0ocHOBaHHUE IS COPTA
TIPaBJIAIONINEC BO3ACUCTBUA U
onepanusa HeHL onepanuu napameTpbl f <(BI%ITaMhI/IHHaSI>>
Technological Purpose of the operation : Justification for the "Vitaminnaya"
operation Control Actions and Parameters variety
B Cocras 3anuBku: Boga + 0,3% Bricokoe ncxoiHOE coliepKaHue
BIACPKUBAHUEC KpI/ITI/I‘IeCKI/I Ba>XHO o . o
JIUMOHHOU KHUCJIOTHI. BpeMH. KapoTuHa Tpe6yeT AKTUBHOM 3alIUTHI OT
TBIKBBL B 3A/THBKC AL HPEAOTBPAIICHHS OKHCIICHIL He 6oiee 40 MuH OKMCJICHMS Ha 3Tare NoJAroTOBKHU
Maintaining B-kapoTrHa ‘ .

pumpkin in the
filling

Critically important for preventing
B-carotene oxidation

Filling Composition:
Water + 0.3% Citric Acid.
Time: No more than 40 min.

High initial carotene content requires
active protection from oxidation during
preparation.

Pa3smsaruenue TkaHu s

CMECH, Acaspalust
Preparing the
mixture, deaeration

yIaJIEHUE KUCIIOpoa
Mixing the components, removing
oxygen

I'upporepmuueckas IDOTHDAHHS C MHHIMASALICH CHmKeHne BpeMeHH 00paboTKy IS
ob6pabotka (I'TO) pOTHP moTeps H t=85+2 °C, Bpems 12-14 MuH. | COXpaHEHHsI BATAMHHHOTO KOMITIEKCA.
Eé/eg;gg:ﬁr(rr_iqll_ - Softening the cloth for wiping t=85+2°C, time 12-14 min. Reduced pr\c;;:tgsrzlirrl]gcg me Iteoxpreserve the
while minimizing losses PIex.
ITonmyuenune onHOpOAHOM OnTuManbHBIA pazMep s HeXKHOU
[Iporupanue ropeoOpa3Hoil Macchl Juametp otBepcTuii cut 0,6 MM. MSIKOTH copTa «BuramMuHHas».
Pulling Obtaining a homogeneous puree- | Sieve aperture diameter: 0.6 mm. | Optimal size for the tender flesh of the
like mass "Vitaminnaya" variety.
[purorosnenune CMelmBaHHue KOMIIOHEHTOB, BaxyymupoBanue npu Yianenue pacTBOPEHHOIO KHCIOPOKa —

Evacuation at a residual pressure
of 34.6 kPa.

0oCTaTOYHOM naBiieHnH 34,6 klla.

KITFOYEBOH (haKkTOp CTAOMIBHOCTH
KapOTHUHOUIOB.
Dissolved oxygen removal is a key
factor in carotenoid stability.

Opeanorenmuueckylo oyeHKy TPOBOIHIH
mo 5-0ayulbHOW mIKajge TPYIIOW SKCIEePTOB
U3 5 4enoBeK B COOTBETCTBHHU C OOLICTIPHHSATHIMH
Metoaukamiu [7]. OueHuBany BHEIIHUN BH]I, [IBET,
KOHCHCTEHIIHIO, 3aax 1 BKYC.

Dusuxo-xumuyeckue noxazamenyu OIpene-
JISUTH CTAHJAPTHBIME MeTosamu [6, 15]: MaccoByto
JOJI0 CYyXHX BELIECTB — pedpakTOMETPUIECKU U
BBICYLIMBAaHHEM; TUTPYEMBbIE KHCIOTHI — TUTPOBA-
HUeM (B Tmepecuere Ha SAOJOYHYHO KHCIOTY);
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ButaMuH C — HOAOMETPUYECKHM THTPOBAHHEM;
B-kapoTHH — CHEKTPOPOTOMETPUUCCKU MOCTE
9KCTPAKILIUH; COICPIKAHUE IEKTHHA — BECOBBIM
MeToJ0M; pH — MOTeHIHOMETPUYECKH.
Murpobuonoeuueckue ucciedosams IPOBOIILIA
cornacHo TpeboBanusm CanlTuH 2.3.2.1078-01 [10].
Onpenernsim KMADAHM, narmune BIKT (kormmdgopm),
CyNbOUTPERYLMPYIOLIMX KIOCTpUAMiA, S. aureus, ma-
TOTCHHBIX MUKPOOPTaHU3MOB, B T. 4. CATTBMOHEILIT.
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buonoecuueckoe mecmuposanue Ha KyJbType
undys3opuit Paramecium caudatum mnpoBoaniu
JUTSL OIIEHKH OCTPOM TOKCUYHOCTH U OHMOJIIOrHYeCKOM
aKTHBHOCTH 00pa3moB coriacHo meroxauke [5, 8].
PaccunteiBamin 1mmotHOCTh HMHOKymATa (IIM) m
nHAeKkc Onomormyeckoi aktuBHocTH (MBA) mpu
pasBenenuu skctpakra mope 1:1000.

HUccnedosanue cmabunvrocmu f-kapomuna.

a) TIPH XpaHEHUH: 00Pa3IIbl XPAaHWIA B TEMHOM
Mecte Tipu 18-20 °C B TeueHne 6 MecsIeB ¢ eKeMe-
CSIYHBIM KOHTPOJIEM COJIEpKaHHs J-KapOTHHA;

0) TPy TEPMHYECKOM BO3ICHCTBHU: 00pa3Iibl
HarpeBald Ha BOJSIHOM OaHe Npu TeMIeparypax
80-160 °C ¢ wmmtepBaiom 10°C W BBIIEPKUBATH
B Teuenue 15, 30, 45 u 60 MUHYT C HOCIETYIOIUM
ananu3om [14].

Craructuyeckyto oO0pabOTKy AaHHBIX MPO-
BOJAMIM METOJaMH BapHAlMOHHON CTaTHCTUKU
C pacdeTroM CpemHUX 3HAYeHWH W CTaHIapTHBIX
OTKJIOHEHUH.

post@uestnik-vsuet.ru

Pe3yabTathl u 00cy:xKIeHue

Opzanonenmuueckue u uauKo-xumuue-
CKUe XapaKxmepucmuxu

Pe3ynbpTaThl OpraHoNENTHYECKONW OIEHKHU
MOKa3ally, YTO MIOpE «AJIEHKa» Ha OCHOBE COpTa
«BuTaMUHHasg» HMEET OJHOPOJHYIO, HEXHYIO,
KPEMOBYIO KOHCHUCTEHIIHIO 0€3 KOMKOB W TIOCTOPOH-
HUX BKIIIOueHUH. [IBeT — MHTEHCUBHO-OpaH)KEBbIH,
HACBIILICHHBII, 4YTO XapakTEpHO [UIsl JAHHOTO
copTta. BKyc — rapMOHUYHBIN, CIAJKUI C TOHKOU
MYCKaTHON HOTKOW M MPHUATHOM KHCIMHKOH, 0e3
MMOCTOPOHHMX MPHUBKYCOB. 3arax — YHCTHIHN, BBIpa-
KEHHBIM THIKBEHHBIH C (PYKTOBEIMH TOHAMH.
Cpenusiss OayuibHast oneHKa coctasmwia 4,9 u3 5,
YTO TPEBBIMIAET OIEHKY KOHTPOJIHLHOTO 00pasia
(4,3 6amma). Mcnionb3oBanue copta «ButaMuHHADY
MOJIOKUTENIHO CKa3ajoch Ha HACKHIIICHHOCTH
1BeTa U OOraTCTBE BKYCOBOTO OyKeTa.

CpaBHUTENbHBIE (PU3UKO-XUMHUYECKHUE T10-
Ka3aTeau OIBITHOTO W KOHTPOJILHOTO 00pa3IiioB
MpeJICTaBIICHbI B Tabuulle 3. Pe3ynbpTaThl monreep-
JKIAK0T, YTO BHIOOP HMCXOJTHOTO CHIPhS SBISCTCS
ONpeACTSIONMM (HaKTOPOM KOHEUHOW MHUIICBON
LEHHOCTH MPOAYKTA.

Tabmuma 3.
CpaBHUTENBHBIN aHATN3 PU3UKO-XUMHUYECKHX MOKa3aTesel mope
Table 3.
Comparative analysis of the physicochemical properties of puree
IToxazatens Konrpons ITrope «Anenka» IIpumeuanue
Index («DpyTonsns») | (copt «ButamuHHas) Notes
MaccoBas o1 Cyxux B-B, %:
Dry matter content, %: B B B
Bosee BbICOKOE 3HAUECHME CBSI3aHO C MOBBIICHHOM
PACTBOPHMBIX (pechpakToMeTp) CaxapHUCTOCTBIO U COJIEPIKAHNEM PACTBOPUMBIX ITEKTUHOB
Soluble (refractometer) 12,5 154 The copra «BMTa_MMHHaﬂ».
e higher value is due to the increased sugar content and
soluble pectin content of the "Vitaminnaya" variety.
HEpPaCTBOPUMBIX OO0yCIOBIIEHO BEICOKHM COCP)KaHUEM MSIKOTH H TTUILEBBIX
(BBICYIIIBaHHE) 35 4,5 BOJIOKOH.
Insoluble (drying) This is due to the high pulp and dietary fiber content.
B nepecuere Ha s16104uHy0 KrcnoTy. COanaHcHpoBaHa
Tutpyemast KUCIOTHOCTB, % 17 20 no0aBlIeHHeM sI0JI0YHOTO TTIOpeE.
Titratable acidity, % ' ' Calculated as malic acid. Balanced by the addition of
applesauce.
OO6uii caxap (B ¢.B.), % 154 182 EcTecTBeHHas BBICOKasi CAXapUCTOCTh COPTA.
Total sugar (dry matter), % ' ' Naturally high sugar content of the variety.
3a cuer BBeICHUSI ACKOPOUHOBOH KUCIIOTHI, CHHEPTHS C
Buramun C, mr/100 1. 28 237 MPUPOTHBIMI AaHTUOKCU/IAHTAMH THIKBBL.
Vitamin C, mg/100 g ' ' Due to the addition of ascorbic acid, it synergizes with the
natural antioxidants of pumpkin.
B 2,6 pa3a Bbliie KOHTPOJIS, YTO HAIPSIMYIO CBSI3aHO C
HUCTIOJIb30BAHUEM BbICOKOKAPOTUHOBOI'O COpTa
B-xaporus, mr/100 r. 17 446 «BuramunHas» U maagmen TeXHOIOTHEN.
B-carotene, mg/100 g ' ' 2.6 times higher than the control, which is directly related to
the use of the high-carotene "Vitaminnaya" variety and the
gentle production process.
B 2,5 pasa Bbiie koHTposst. COpT XapakTepu3yeTcst Xopouieit
CyMMa NeKTHHOBBIX B-B, % 028 071 JKEJUPYIOIIEeH CIOCOOHOCTBIO.
Total pectin, % ! ' 2.5 times higher than the control. The variety is characterized
by good gelling properties.
pH 37 38 -
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Ouyenka dezonacHocmu npooykma

PesynbraThl  MHUKpPOOHONOTHYECKOTO  aHAIN3a
(Tabmuma 4) moka3aiau, 9TO BCE HUCCIIEIyEMBIE TT0-
KazaTenu Ui Miope «AJIEHKa» COOTBETCTBYIOT
tpeboBanusm CaulluH 2.3.2.1078-01[10] s
JTAHHOW KaTeropu¥l MPOAYKTOB U HE OTIMYAIOTCS
OT KOHTpoIst. OTCYTCTBHE CaHUTAPHO-TIOKa3aTeIbHBIX
Y MATOT€HHBIX MUKPOOPTaHW3MOB CBUETEIHCTBYET
0 KOPPEKTHOCTH TEXHOJIOTHYECKOTO IpoIiecca CTEpH-
JIM3aIAH, 3l THPOBAHHOTO TO/T KOHKPETHOE CHIPBE.

Pe3ynbrarer GMOTECTHPOBAHUS HA KYJIbType
Paramecium caudatum npencraBneHsl B TaOmHIEe 5.
B passengernn 1:1000 oGpasiisl mope MpOsBUIH
nHAN(pPEpEeHTHOCT, — HE OKa3bIBaIl TOKCHYe-
ckoro aeictBus Ha uHQy3opuu. Habmromanuce
sHauenus I u UBA, npessimaromue 1,0, uro
YKa3bIBaeT Ha JIETKOE CTHUMYJIHpPYIOIIee NEeHCTBHE

post@vestnik-vsuet.ru

Ha PENpOAyKTUBHYIO aKTUBHOCTh U TOBBIIICHUE
cTpeccoycTounBocTH Kietok [8]. Jlns obpasna
Ha OCHOBE copTa «ButamuuHas» 3TOT 3G HEKT OBII
BBIPOKEH CTaOWIbHEE, YTO MOXET OBITh CBSI3aHO
C KOMITJIEKCOM OMOJIOTHYECKH aKTHBHBIX BELICCTB

JAaHHOTI'0 COpTa.

Hccneoosanue cmadbunvnocmu
p-kapomuna

JluHamuka WBMEHEHHs CoJIepyKaHus [3-Kapo-
THHA P XpaHEHNH B TeUeHHe 6 MECSIIIEB TIOITBEP/IHIA
3¢ PEKTHBHOCTH TEXHOJIOTUUECKOTO PEIICHNS C 3B~
xoi. [Totepn B mope «AseHka» Ha ocHoBe copta «Bu-
TaMUHHas» cocTaBwid Bcero 1,4% oT McxoaHOro
ypOBHSI, B KOHTpoJIbHOM obpasie — 1,0%. JletansHoe
WCCIIEIOBAHNE BIMSHUS TEMIIEpaTypHO-BPEMEHHBIX
(baxTOpoB mpeacTaBieHo B Tabnuie 6.

Tabnuna 4.
MukpoOHoIorHUecKre T0Ka3aTesy Mmope
Table 4.
Microbiological parameters of puree
Tokasarens Jonycrumsie yposHu 110 [10] KouTtposb
Index Acceptable levels according to [10] | HOPE CATICHK®Y | ( gy o amsny)
KMA®ABM, KOE/r, e 6onee " 5 )
QMAFANnM, CFU/g, no more than 1,0x10 1.8x10 1,0x 10
BI'KII (komudopmsr) B 1,0 r | Coliforms in 1.0 g
Cynsdurpenyunpyromue kiroctpumuu B 0,1 T
Sulfite-reducing clostridia in 0.1 g HE JI0IyC-TCs He o0Hap.
S.aureus B 1,0r|S. aureusin1.0g not allowed not detected
IlatoreHnsle, B T. 4. CalbMOHEJUIBI B 25 T
Pathogenic bacteria, including salmonella 25 g

Tabnuna 5.
PesynmpTaTer OnotecTupoBaHus MIOpe Ha KyIbType Paramecium caudatum
Table 5.
Results of biotesting of puree using Paramecium caudatum culture
Unnexc Onomornueckoi
Obpazen Passenenue III0THOCTB HHOKYJIATA (ITKN) axtusocTH (BA)
Sample Delution Density Index
Konrpouns | Control 1:1000 1,09 1,08
«Anenkay | Sample 1:1000 1,12 1,10
Tabnuna 6.
HccnenoBanue cTabUIIBHOCTH P-KapOTHUHA B MIOPE «AJICHKA MPU PA3IUYHBIX YCIOBHIX
Table 6.
Study of B-carotene stability in Alyonka puree under various conditions
[Napametpsr | UcxoqHoe conepkaHue B-Igloiiﬁ):;iiine
VcnoBus Bo3neicTBus | Bo3neicTBus | [B-kaporuna, mr/100 r Bo3 eﬁpcmn;{ Mr/100 T [otepn, % [pumeyanne
Conditions Exposure Initial B-carotene B-czﬁotene content after Losses, % Notes
Parameters content, mg/100 g exposure, mg/100 g
1 2 3 4 5 6
Bricokas cTaOMILHOCTE.
t=18-20°C Texuonorust 3pHekTHBHO
JlnutensHoe XpaHeHue ’ MPENOTBPAIIAET OKUCIIEHUE IIPH
Long-term storage :EE;(M;;T;’ 4,46 4,40 14 xpatennn. | High stability. The
P ) technology effectively prevents
oxidation during storage.
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Ipomomxkenune tabauiet 6 | Continuation of table 6

1 2 3 4 5 6
Bpewms — kimtoueBoii paxrop.
KparkoBpeMeHHbII HarpeB faxe
KpatkoBpemeHHbII Bpems 15 mus 446 4458 005 npu BLICOK_OIjI TeMIIepaType He
Harpes (Bapuaryst ' ' ' kpurnyer.| Time is key. Short-term
BpemenH 1pu t=160 °C) heating, even at high temperatures,
Short-term heating is not critical.
(variable time at 160°C) JlnuTenbHas BbIICPIKKA MPHBOIUT K
Bpewmst 60 Mun 4,46 4,28 41 3HaYUMBIM moTepsim. | Long
exposure results in significant losses.
Temneparypa no 120 °C
TepMIfquKoe pu KpaTKOBgel\T/?E,:lI?IHOM BO3JICHCTBUY]
BO3/ICHCTBHE NPaKTUYCCKH HE BJIUACT HA
(Bapuaitiz t=80°C 4,46 4,459 0,02 CTaBHITBHOCTS.
TeMrep aT%]p b1 TpH Temperatures up to 120°C
_'i%?:;];?e xS MHH) with short-term exposure have
- posure virtually no effect on stability.
(vanab[e temperature T=100°C 775 1157 007
at15 min) t=120°C 4,46 4,455 0,11
KoHTpomnbHbIii pexum
(peKoMeH Ty eMBbIit t=90-95°C Pexxum siBisercs mwaasmumm. [lorepyu
UTS TACTEPH3AIIH) Bpens 15— 4,46 4,454 4,448 013027 B-KapOTI/_IHa HE3HAYHTEITBHBL.
Control mode 20 sy The regimen is gentle. Loss
(recommended of B-carotene is insignificant.
for pasteurization)

JlarHbIe TaOMUIIBI 6 YKA3BIBAIOT, YTO OCHOB-
HOW NECTPYKTHBHBIA (axkTop A B-KapoTHHA —
BpEMsI BEIICPKKH MTPHU MOBBIIIEHHOH TeMIIepaType.
KpaTtkoBpemennoe Bo3aeiictue (15 MuH) naxe
nipu 160 °C BrI3bIBaeT notepu Jmib okoio 0,05%.
OTO KPUTHUYECKH Ba)KHBIHA pe3ynbTaT Ajsl 000CHO-
BaHUSl PEKUMOB MacTepu3anuu / CTepHIn3aluy,
MOJTBEPXKIAIONINA HEOOXOAUMOCTh U JIOCTATOY-
HOCTh KPaTKOBPEMEHHOW BBICOKOTEMIIEPATypPHOMH
00paboTKH 171 o0ecrieyeHNns] MUKPOOHOIOTMYeCKOr
0€301acHOCTH TIPH MAKCUMAJIBHOM COXPaHEHHH HYT-
pHEHTOB. Bricokas cTaOHIBHOCTH KapOTHHOWIOB
B OIBITHOM 00pa3lie IIpHU XpaHEHUH, HECMOTPS Ha
UX U3HaYaJIbHO OoJiee BBICOKYIO KOHLIEHTPALMIO,
CBHUJICTEIILCTBYET O MPABIIILHOM M0I00PE TEXHOJIOI Y-
YECKUX MapaMeTpoB (KUCIIOTHOCTH CPEJIBI, Acadpariyis)
IULsl paboTHI ¢ ChIpbeM copTa «BuramMunHas.

3aKkiIoueHne

1. PazpabotaHa u anpoOHpoBaHa perentypa
HOBOTO (PYHKIIMOHAJILHOTO THIKBEHHO-S0JIOYHOTO
mope «AJIeHKa» Ha OCHOBE BBICOKOKaPOTHHOBOT'O
copTa THIKBHI «BuramunaHass». Jloka3aHo, 9To BBEIOOD
CHELMAIM3UPOBAHHOIO COPTa SIBIISIETCSA KIIFOUEBBIM
(axTOpOM ISl AOCTHUKEHUS LIEJIEBBIX TIOKa3aTeNei
1o B-KapoTHHY.

2. llpennoxeHHas TEXHOJOTHS, LEHTPAIbHBIM
3JIEMEHTOM KOTOPOHW SIBJISI€TCS OIEpanus BhIAEP-
JKUBaHUSI HAapEe3aHHOW THIKBBI B TOAKHCICHHOU
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3aJIUBKE, MO3BOJIAET 3P(HEKTHBHO COXPAHATH Jia-
OMIIbHBIE KapOTUHOWIBI copTa «BuramMuHHas) Ha
BCEX JTamnax rnepepadoTKH, YTO MOATBEPKACHO HC-
CIIEOBAHUSAMHU CTAOMIBHOCTH.

3. KowmmuekcHas onieHka KadecTBa Mmokas3ana,
4TO MIOpe «AJleHKa» 00JIajjaeT MPEBOCXOIHBIMU
OpraHOJICNTUYCCKUMU XapakTepuctrkamu (Oaut 4,9)
U CYIIECTBEHHO MPEBOCXOIUT KOHTPOJIBHBIIN 00paszell
M0 MHIIEBON IEHHOCTH: COJIEpKaHue [-KapoTHHA
BBIIIIC, Ye€M B KOHTpoJie B 2,6 pa3a (4,46 mr/100 r.),
970 mo3BossieT 100 r. mpoayKTa MOKpEIBaTH OoJee
90% cyTO4YHOM MOTPEOHOCTH B3POCIIOr0 YEIOBEKA.
Taxke 3HAYNTENBHO TIOBBIIICHO COZIEpIKAHWE BH-
tamuHa C (23,7 mr/100 r.) u nekturoB (0,71%).

4. HWccnemoBaHusi TOATBEPIWIN OHOJIOTHYE-
CKy0 0€30MMacHOCTh MPOAYKTa: MUKPOOHOIOTHYE-
CKHE€ TIIOKa3aTeld COOTBETCTBYIOT HOPMAaTHBaM,
a OuorectupoBanue Ha Paramecium caudatum
BBISIBUWIO OTCYTCTBHE TOKCUYHOCTH W BBIPRKCHHYIO
OHMOJIOTHYECKYIO0 aKTUBHOCTh, TIOTCHIIUAILHO yCHU-
neHHyo komiuiekcoM BAB copta «Buramunnas.

Pa3zpaboTaHHOe TBHIKBEHHO-SI0JIOYHOE MIOPE
«AJleHKa» Ha OCHOBE copTa «BuTamMHuHHAasD») COOTBET-
CTBYeT KpUTepusiM (HYHKIIMOHAIBHOTO TPOJIYKTa
nutaHus [2] 1 MOXeT ObITh PEKOMEHIOBAHO JIJIsI
BKJTFOUYCHHS B PALMOH PA3JIMYHBIX TPYITI HACEICHHUS,
B TOM YHCJIC JIIS 1IeJICHANPABICHHOM MPO(IAKTUKI
THIIOBUTAMHHO32 A W B KauecTBe KOMIIOHEHTa
cOaTaHCHPOBAaHHOTO TTUTAHUS.



Aiipanemsan A.A. u op. Becmuux BTYHIIL, 2026, I11. 88, M. 2, C. 61-68 post@vestniR-vsuet.ru

Jluteparypa

1 Trofimovich E.M. Hygiene standards of chemical elements of drinking water // Hygiene and Sanitation. 2023. V. 102.
Ne 2. P. 126-134. doi: 10.47470/0016-9900-2023-102-2-126-134

2 OtinorkuHoBa O, Tyrenbsn B.A., Hukutiok JI.b. u ap. OyHKIMOHANBHBIE MPOAYKTH M (D)YHKIMOHAIBHOE MUTAHKE:
KOHIISTIMS M MeTofionornyeckue acrektsl // TIpodeccopekuii xypran. Cepusi: memuimHckre Hayki. 2026. Ne 1. C. 47-62.

3 T'youna T.B., CumonoBa .M. HccnenoBanue cTabMIBHOCTH B-KapOTHHA B IUIOJOOBOIIHBIX IMYJIBCHSX // XpaHeHHe
" nepepadoTka cenbxo3csIphs. 2018, Ne 5. C. 45-49.

4 CopokoneroB O.H., T'antap C.JI., bratoB A.B. IlpuMeHeHne OMOTECTHPOBAHHS JUIS OLIGHKH OHOJIOTHYECKOU
LIEHHOCTH THIIEBBIX MPOIYKTOB // IHHOBAIMK U MTPOIOBOIBCTBEHHAs Oe30omacHocTh. 2023. Ne 4. C. 31-36.

5 Mertozp! uccllefoBaHHUS KayecTBa KOHCEPBOB: CrpaBo4HUK / oA pen. B.A. I'epacumosa. M.: [le-JIu npunT, 2009.

6 bnarosemenckuii B.I'., biaarosemenckuii M.I'., Kporos .B. u ap. O630p uccnenoanuii B 00:1acTH KOHTPOJLS 3amaxa
MUILIEBBIX POJAYKTOB // POroBckue uTeHus: cO. JOKI. Hayd.-TIPaKT. KOH(. ¢ MeXayHap. yuactueMm, Mocksa, 16 nekadps 2022
r. Kypck: YauBepcuterckas kuura, 2023. C. 16-27.

7 Kpacuuxosa O.A., lepesurikas C.I1. IIpumenenue kynsTypbl Paramecium caudatum as1st CKpUHUHTa OMOJIOTHYECKON
aKTUBHOCTH MHIIEBBIX MPOAYKTOB // Bonpock! nmutanus. 2015. T. 84. Ne S2. C. 112.

8 HuxomaeB A.A. CocTosiHHE W NEPCIEKTHBH HHHOBAIMOHHOTO Pa3BHTHs MHIIEBOW MpoMBINUIEHHOCTH Poccum //
Bectauk Axagemuu 3uanuit. 2022. Ne 6 (53). C. 194-198.

9 CanlluH 2.3.2.1078-01. I'uruennyeckue TpeboBaHHA 0€30MACHOCTH U NMUILEBOM LIEHHOCTH MHMINEBBIX HMPOIYKTOB.
M.: Munznpas Poccun, 2001.

10 COOpHUK TEXHOJIOTHYECKUX MHCTPYKIMH 110 Ipor3BocTBY KoHcepBoB. T. 1. OBonmsie korcepssl. M.: BHUHKOIL, 2007.

11 Sethi S., Arora B., Lekshmi S.G., Gunjan P. Canning of Fruits and Vegetables // Fruits and Vegetables Technologies:
Postharvest Processing and Packaging. Singapore: Springer Nature Singapore, 2025. P. 277-303. doi: 10.1007/978-981-97-7314-7_12

12 Gavril R.N.,, Stoica F., Lipsa F.D. et al. Pumpkin and pumpkin by-products: A comprehensive overview of phytochemicals,
extraction, health benefits, and food applications // Foods. 2024. V. 13. Ne 17. P. 2694. doi: 10.3390/foods13172694

13 TeXHOXUMHUYECKHH KOHTPOJIb KOHCepBHOro mpousBoiacrsa / mon pexa. JI.C. Kpusosoit. M.: Ilumiesas
MPOMBIIIIEHHOCTB, 2004.

14 Xumudeckuil cocTaB MHUINEBBIX NMPOAYKTOB: cipaBoyHuk / moj pea. U.M. CkypuxuHa, B.A. IllatepHukoBa. M.:
Jlerkas u nuiesast IPOMBIIIIIEHHOCTD, 1984.

15 HInerep I'.P., Xonuaen x.M. [Tumesast Mukpoouonorus. M.: Mup, 2006.

16 Baker M.T., Lu P., Parrella J.A., Leggette H.R. Consumer acceptance toward functional foods: A scoping review //
International Journal of Environmental Research and Public Health. 2022. V. 19. Ne 3. P. 1217. doi: 10.3390/ijerph19031217

17 Zannini E., Bravo Nufiez A., Sahin A.\W., Arendt E.K. Arabinoxylans as functional food ingredients: A review //
Foods. 2022. V. 11. Ne 7. P. 1026. doi: 10.3390/foods11071026

18 Fekete M., Lehoczki A., Kryczyk-Poprawa A. et al. Functional foods in modern nutrition science: mechanisms,
evidence, and public health implications // Nutrients. 2025. V. 17. Ne 13. P. 2153. doi: 10.3390/nu17132153

19Guan T., Xu Z., Wang J. et al. Multiplex optical bioassays for food safety analysis: Toward on-site detection //
Comprehensive Reviews in Food Science and Food Safety. 2022. V. 21. Ne 2. P. 1627-1656. doi: 10.1111/1541-4337.12912

20 Hussain A., Kausar T., Sehar S. et al. Utilization of pumpkin, pumpkin powders, extracts, isolates, purified bioactives
and pumpkin based functional food products: A key strategy to improve health in current post COVID 19 period: An updated
review // Applied Food Research. 2022. V. 2. Ne 2. P. 100241. doi: 10.1016/j.afres.2022.100241

21 Ningevi¢ Grassino A., Rimac Brn¢i¢ S., Badanjak Sabolovi¢ M. et al. Carotenoid content and profiles of pumpkin
products and by-products // Molecules. 2023. V. 28. Ne 2. P. 858. doi: 10.3390/molecules28020858

22 Hussain A., Kausar T., Sehar S. et al. Determination of total phenolics, flavonoids, carotenoids, B-carotene and DPPH
free radical scavenging activity of biscuits developed with different replacement levels of pumpkin (Cucurbita maxima) peel,
flesh and seeds powders // Turkish Journal of Agriculture - Food Science and Technology. 2022. V. 10. Ne 8. P. 1506-1514.
doi: 10.24925/turjaf.v10i8.1506-1514.5268

References

1 Trofimovich E.M. Hygiene standards of chemical elements of drinking water. Hygiene and Sanitation. 2023. vol. 102.
no. 2. pp. 126-134. doi: 10.47470/0016-9900-2023-102-2-126-134.

2 Oynotkinova O.Sh., Tutelyan V.A., Nikityuk D.B. et al. Functional products and functional nutrition: concept and
methodological aspects. Professor's Journal. Series: Medical Sciences. 2026. no. 1. pp. 47-62. (in Russian).

3 Gubina T.V., Simonova I.M. Study of the stability of B-carotene in fruit and vegetable emulsions. Storage and
Processing of Agricultural Raw Materials. 2018. no. 5. pp. 45-49. (in Russian).

4 Sorokoletov O.N., Gaptar S.L., Bgatov A.V. Application of biotesting to assess the biological value of food products.
Innovations and Food Security. 2023. no. 4. pp. 31-36. (in Russian).

5 Gerasimov V.A. (ed.). Methods for studying the quality of canned food: a reference book. Moscow: De-Li print,
2009. (in Russian).

6 Blagoveshchensky V.G., Blagoveshchensky 1.G., Krotov I.V. et al. Review of research in the field of food odor
control. In: Rogov Readings: collection of reports of the scientific-practical conference with international participation,
Moscow, December 16, 2022. Kursk: Universitetskaya kniga, 2023. pp. 16-27. (in Russian).

7 Krasnikova O.A., Derevitskaya S.P. Application of Paramecium caudatum culture for screening the biological
activity of food products. Problems of Nutrition. 2015. vol. 84. no. S2. p. 112. (in Russian).

8 Nikolaev A.A. State and prospects of innovative development of the food industry in Russia. Bulletin of the Academy
of Knowledge. 2022. no. 6 (53). pp. 194-198. (in Russian).

9 SanPiN 2.3.2.1078-01. Hygienic requirements for safety and nutritional value of food products. Moscow: Ministry
of Health of Russia, 2001. (in Russian).

67



Hayrapetyan A.A. et al. Proceedings of VSUET, 2026, vol. 88, no. 2, pp. 61-68

post@uestnik-vsuet.ru

10 Collection of technological instructions for the production of canned food. Vol. 1. Canned vegetables. Moscow:

VNIIKOP, 2007. (in Russian).

11 Sethi S., Arora B., Lekshmi S.G., Gunjan P. Canning of Fruits and Vegetables. In: Fruits and Vegetables
Technologies: Postharvest Processing and Packaging. Singapore: Springer Nature Singapore, 2025. pp. 277-303. doi:

10.1007/978-981-97-7314-7_12.

12 Gavril R.N,, Stoica F., Lipsa F.D. et al. Pumpkin and pumpkin by-products: A comprehensive overview of phytochemicals,
extraction, health benefits, and food applications. Foods. 2024. vol. 13. no. 17. article 2694. doi: 10.3390/foods13172694.
13 Krivova L.S. (ed.). Technochemical control of canning production. Moscow: Pishchevaya promyshlennost, 2004. (in Russian).

14 Skurikhin 1.M., Shaternikov V.A. (eds.). Chemical
Legkaya i pishchevaya promyshlennost, 1984. (in Russian).

composition of food products: a reference book. Moscow:

15 Shleger G.R., Holden J.M. Food microbiology. Moscow: Mir, 2006. (in Russian).

16 Baker M.T., Lu P., Parrella J.A., Leggette H.R. Consumer acceptance toward functional foods: A scoping review. International
Journal of Environmental Research and Public Health. 2022. vol. 19. no. 3. article 1217. doi: 10.3390/ijerph19031217.

17 Zannini E., Bravo Nufiez A., Sahin A.W., Arendt E.K. Arabinoxylans as functional food ingredients: A review. Foods.

2022. vol. 11. no. 7. article 1026. doi: 10.3390/foods11071026.

18 Fekete M., Lehoczki A., Kryczyk-Poprawa A. et al.

Functional foods in modern nutrition science: mechanisms,

evidence, and public health implications. Nutrients. 2025. vol. 17. no. 13. article 2153. doi: 10.3390/nu17132153.

19Guan T., Xu Z., Wang J. et al. Multiplex optical bioassays for food safety analysis: Toward on-site detection.
Comprehensive Reviews in Food Science and Food Safety. 2022. vol. 21. no. 2. pp. 1627-1656. doi: 10.1111/1541-4337.12912.

20 Hussain A., Kausar T., Sehar S. et al. Utilization of pumpkin, pumpkin powders, extracts, isolates, purified bioactives
and pumpkin based functional food products: A key strategy to improve health in current post COVID 19 period: An updated
review. Applied Food Research. 2022. vol. 2. no. 2. article 100241. doi: 10.1016/j.afres.2022.100241.

21 Nincevi¢ Grassino A., Rimac Brn¢i¢ S., Badanjak Sabolovi¢ M. et al. Carotenoid content and profiles of pumpkin
products and by-products. Molecules. 2023. vol. 28. no. 2. article 858. doi: 10.3390/molecules28020858.

22 Hussain A., Kausar T., Sehar S. et al. Determination of total phenolics, flavonoids, carotenoids, p-carotene and DPPH
free radical scavenging activity of biscuits developed with different replacement levels of pumpkin (Cucurbita maxima) peel,
flesh and seeds powders. Turkish Journal of Agriculture - Food Science and Technology. 2022. vol. 10. no. 8. pp. 1506-1514.

doi: 10.24925/turjaf.v10i8.1506-1514.5268.
CaeeHusi 06 aBTopax

Cgeriana 0. UypukoBa K.c.-X.H., JOIIEHT, Kadeapa TeXHOIOTHH
XpaHeHUs] U IepepabOTKH CeIbCKOXO3SHCTBEHHOH MPOIYKIIHH,
Boponexckuii rocy 1apCTBEHHBII arpapHblil yHUBEpPCUTET UIMCHU
unmueparopa Ilerpa |, yn. Muuypuna, 1, r. Boponex, 394087,
Poccust, sveta-ch-vz@ya.ru
https://orcid.org/0000-0001-9210-9852

Anexcanap M. JKykoB K.C.-X.H., JIOLCHT, Kadenpa TEXHOIOTHH
XpaHeHUs] U IepepadOTKH CeIbCKOXO3SHCTBEHHOW MPOIYKIIHH,
Boponexckuii rocy1apcTBeHHBIN arpapHblii YHUBEPCUTET UMEHU
umneparopa Ilerpa |, yn. Muuypuna, 1, r. Boponex, 394087,
Poccus, sebon8@mail.ru
https://orcid.org/0000-0002-4552-6773

ApTyp A. AlipaneTsiH K.T.H., CTapIIHi IpernoaBaTens, kaheapa
TEXHOJIOTHY XpaHEHHs 1 IepepaboTKH CeTbCKOX03ICTBEHHOI Ipo-
JyK1nH, BopoHeKCKuii rocy 1apCTBEHHBIN arpapHbIil yHUBEPCUTET
nmenn uMneparopa Ilerpa |, , yn. Muuypuna, 1, r. Boponex,
394087, Poccusi, hayrapetyan.arthurl@mail.ru
https://orcid.org/0000-0001-8053-4317

Information about authors

Svetlana Y. Churikova Cand. Sci. (Agric.), associate professor,
technology for storage and processing of agricultural products de-
partment, VVoronezh State Agrarian University named after Em-
peror Peter the Great, 1 Michurin str., VVoronezh, 394087,
Russia, sveta-ch-vz@ya.ru
https://orcid.org/0000-0001-9210-9852

Svetlana Y. Churikova Cand. Sci. (Agric.), associate professor,
technology for storage and processing of agricultural products de-
partment, Voronezh State Agrarian University named after Em-
peror Peter the Great, 1 Michurin str., Voronezh, 394087,
Russia, sebon8@mail.ru

https://orcid.org/0000-0002-4552-6773

Arthur A. Hayrapetyan Cand. Sci. (Engin.), senior lecturer,
technology for storage and processing of agricultural products de-
partment, VVoronezh State Agrarian University named after Em-
peror Peter the Great, 1 Michurin str., VVoronezh, 394087,
Russia, hayrapetyan.arthurl@mail.ru
https://orcid.org/0000-0001-8053-4317

Baanumup U. Man:xecoB 1.c-X.H., mpodeccop, 3aB.Kkadenpoii,
Kadenpa TEXHOJOTHH XPAaHCHUS U MepepabOTKH CeMbCKOXO3SIiH-
CTBEHHOM Nponykuuu, BopoHexckuii rocy1apcTBEeHHBIH arpapHbIit
YHUBEpCUTET MMeHM mMnepartopa Ilerpa |, yn. Munuypuna, 1,
r. Boponesx, 394087, Poccust, mavik62_62@mail.ru
https://orcid.org/0000-0002-0468-8821
Tarbsina C. KoBaseBa K.T.H., CTapIIINii peroiaBaTelb, Kadeapa Tex-
HOJIOTMY OpOIMITEHBIX IPOU3BOACTB M BUHOAENN, BopoHexckwii roc-
YZIapCTBEHHBIM YHUBEPCUTET MH)KEHEPHBIX TEXHOJOTHH, Np-T PeBo-
roruu, 19, r. Boponesx, 394036, Poccusi, tatianakovaleva2501@ya.ru
https://orcid.org/0000-0002-3531-3811

Bkuaan aBTopoB
Bce aBTOpbI B paBHOM CTENEHH NMPUHUMAIU y4acTHe B HalMCaHUH
PYKOIIMCHU M HECYT OTBETCTBEHHOCTh 3a IIaruaT
KonaukT nurepecon
ABTOpBI 3a5BJISIIOT 00 OTCYTCTBUU KOH(IMKTA HHTEPECOB.

Vladimir 1. Manzhesov Dr. Sci. (Agric.), professor, technology
for storage and processing of agricultural products department,
Voronezh State Agrarian University named after Emperor Peter
the Great, 1 Michurin str.,, Voronezh, 394087, Russia,
mavik62_62@mail.ru

https://orcid.org/0000-0002-0468-8821

Tatiana S. Kovaleva Cand. Sci. (Engin.), senior lecturer, fermen-
tation technology and winemaking department, VVoronezh State Uni-
versity of Engineering Technologies, Revolution Av., 19 Voronezh,
394036, Russia, tatianakovaleva2501@ya.ru
https://orcid.org/0000-0002-3531-3811

Contribution
All authors are equally involved in the writing of the manuscript and
are responsible for plagiarism
Conflict of interest
The authors declare no conflict of interest.

Moctynuaa 18/12/2025

Tocue pexaxkuuu 08/01/2026

Ipunsta B meuarn 18/01/2026

Received 18/12/2025

Accepted in revised 08/01/2026

Accepted 18/01/2026

68


mailto:sveta-ch-vz@ya.ru
mailto:sveta-ch-vz@ya.ru
mailto:sveta-ch-vz@ya.ru
mailto:sveta-ch-vz@ya.ru
mailto:hayrapetyan.аrthur1@mail.ru
mailto:hayrapetyan.аrthur1@mail.ru
mailto:mаvik62_62@mail.ru
mailto:mаvik62_62@mail.ru
mailto:tаtiаnаkоvаlеvа2501@ya.ru
mailto:tаtiаnаkоvаlеvа2501@ya.ru

