Hayxosuii Bicauk JIHYBMB imeni C.3. Dkunpkoro. Cepist: Xapuosi Texnonorii, 2023, T 25, Ne 100

151: XAPYOBI TEXHOJIOTIT

Ep
SERIES: FOOD TECHNOLOGIES
w Tom 25 Ne 100

2023

Hayxkosui1 BicHMK /lbBiBCbKOTO HalliOHaAbHOTO YHiBEpCUTETY
BeTepUHAPHOI MeaAuIHY Ta 6GioTexuoaorin imeni C.3. [kuribkoro.
Cepisa: Xap4oBi TexHOAOTii

Scientific Messenger of Lviv National University
of Veterinary Medicine and Biotechnologies.
Series: Food Technologies

ISSN 2519-268X print doi: 10.32718/nvlvet-£10007
ISSN 2707-5885 online https://nvlvet.com.ua/index.php/food

UDC 637.146.34

Study of the influence of vitamins on the fermentation process in the production

of yogurt

N. V. Bolgova™, S. O. Huba, V. V. Sokolenko, A. K. Mazhara

Sumy National Agrarian University, Sumy, Ukraine

Article info

Received 03.07.2023

Received in revised form
07.08.2023

Accepted 08.08.2023

Sumy National Agrarian University,
G.Kondratieva Str., 160,

Sumy, 40021, Ukraine.

Tel.: +38-097-291-88-71.

E-mail:
natalia.bolhova@snau.edu.ua

Bolgova, N. V., Huba, S. O., Sokolenko, V. V., & Mazhara, A. K. (2023). Study of the influence of
vitamins on the fermentation process in the production of yogurt. Scientific Messenger of Lviv
National University of Veterinary Medicine and Biotechnologies. Series: Food Technologies, 25(100),
43-46. doi: 10.32718/nvivet-f10007

The development of the technology of vitaminized dairy products remains a relevant topic for research,
because dairy products are included in the daily diet of both children and adults, so the use of such products
can reduce the number of cases of hypovitaminosis, both seasonal and general. The purpose of the study is
to investigate the effect of introduced ready-made vitaminized complexes on the fermentation process of milk
mixtures during the production of yogurt. The article presents the results of studies conducted to determine
the effect of vitamins A, D, E, C on the fermentation process of milk mixtures during the production of
yogurt, which were added to the milk mixture in order to increase the biological value of the finished prod-
uct. Fermentation is an important stage in the production of yogurt. To study the influence of added prepa-
rations of vitamins A, D, E, C on the fermentation process during the production of yogurt, 2 samples were
chosen: “control” — a milk mixture for yogurt pasteurized at 90...92 °C without aging with the addition 5 %
sugar. The “experimental” sample is a milk mixture for yogurt with the addition of 5 % sugar, pasteurized
at 90...92 °C without aging, with the addition of vitamin preparations. Fermentation processes are influ-
enced by the composition and dose of primary inoculation of sourdough cultures, physicochemical parame-
ters of raw milk, additives included in the normalized mixture, as well as technological process parameters.
Vitamins added to the milk mixture during the production of yogurt can affect the fermentation process of
the milk mixture and the quality indicators of the finished product during storage. Thus, the task arose to
investigate the effect of added preparations of vitamins A, D, E, C on the fermentation process, and to
substantiate the fermentation regimes for the production of vitaminized yogurt. As a result of the conducted
research, it was determined that vitamin preparations added to the milk mixture before heat treatment did
not significantly affect the intensity of acid formation and gel formation. There is also no influence on the
development of lactic acid microorganisms that were part of the sourdough, which is confirmed by the
results of microbiological studies of the finished product. So, the fermentation parameters of milk mixtures
for the production of fortified yogurt are as follows: temperature — (40 + 2) °C, duration of fermentation —
5.5...6 hours. It has been established that the introduction of a vitaminized complex (4, D, E, C) into the
yogurt recipe does not require significant changes in the technological process and equipment line. The
content of viable lactic acid bacteria in the developed product is 4.0 = 0.5 107 CFU/g, and there are no
Coliforms, which meets regulatory requirements.

Key words: fermentation, yogurt, vitamins, biological value, food safety, technology, quality indicators,
microorganisms.
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Pospobka mexnonocii 6imamini308anux MOIOUHUX NPOOYKMIE 3AMUULAEMBCA AKMYATbHOI MEMOI0 015l O0CHIONCEHb, A0XNCe MOJOYHI
NPOOYKmMuU 6x005iMb 00 WOOEHHO20 PAYIOHY K Oimetl, maK i O0OPOCIUX, MOMY 6ICUBAHHS MAKUX NPOOYKMIE MOICE 3MEHWUMU KLIbKICIb
BUNAOKI6 2INOGIMAMIHO3I8 SIK Ce30HH020, MAK I 3a2albHO20 Xxapakmepy. Memoio 00cHiOdNiceHHs: € OOCHONCEHHs 6NIUBY GHECEHUX
GIMAMIHI308AHUX KOMNJIEKCI8 HA npoyec (epmeHmayii MOIOYHUX cymiutell npu 6upobHuymei uocypmy. B cmammi nooani pesyromamu
npoeedeHux 0ociodxcenb 3 eusHayenHs enausy eimaminie A, D, E, C na npoyec epmenmayii monounux cymiueil npu 6upoOHUymei
tio2ypmy, wo OYIu HeCeHHi 8 MOIOYHY CyMill 3 Memol NiogueHHs OioN02INHOT YiHHOCMI 20M06020 nPodykmy. Baoiciueum emanom npu
8UPOOHUYMEI Tl02ypmy € cKeaulyeants st 0ocniodcenHs enaugy eHecenux npenapamis eimaminie A, D, E, C na npoyec ghepmenmayii npu
upoOHUYmMEI tiocypmy 6yno obpano 2 3pasku: “KommpoavbHuil” — cymiut MonoyHa oas uocypmy nacmepusosara npu 90...92 °C 6es
sumpumky 3 oooasanuam 5 % yyxpy. 3pasox “exnepumenmanvhuii” — cymiwi MoaoyHa Ona to2ypmy 3 000a6anHAM 5 % YYKpy
nacmepuzosana npu 90...92 °C 6e3 sumpumku 3 0ooasanHsm npenapamis eimaminie. Ha npoyecu pepmenmayii eniueae cknad ma 0o3za
NePEUHHOT THOKYNAYIT 3AK6ACOYHUX KYAbMYpP, QI3UKO-XIMIYHI NOKAZHUKU MOIOKA-CUPOGUHU, O0DABKU, WO 6X005mb 00 HOPMANi308aHOT
CyMiwi, @ MaKkoxc napamempu mexHoi02iuHo20 npoyecy. Bueceni 00 monounoi cymiwi eimaminu npu UpOOHUYMEI UO2Ypmy MOX*CYMb
GNAUHYMU HA npoyec hepmenmayii MOIOUHOI CyMiui ma HA NOKA3HUKU SIKOCMI 20MO08020 NPoOYKmy nio uac 30epicanns. Taxum uunom,
nocmano 3a60amHHs 0oCHioumu 6niue eHecenux npenapamis gimaminie A, D, E, C Ha npoyec hepmenmayii ma ob6rpynmyeamu pexcumu
CK8AULYBAHHSL /151 BUPOOHUYMBA UO2YPMY GIMAMIHI308aH020. B pe3ynomami nposedeHux 00CniodNceHb 8USHAUEHO, WO 8IMAMIHHI npenapamu,
SAKI GHOCUNU 6 MONOYHY CYMIiuL neped MePMIuHOI0 00pOOKOIO CYMMEBO He GNAUMYAU HA ITHMEHCUSHICIb KUCIOMOYMEOPEHHs mda
2eneymeopens. Bniue Ha po3eumor MONOYHOKUCIUX MIKPOOPeAHIZMI8, WO 6X00unu 00 CKIA0y 3aK8ACKU, MAKOC GIOCYMHIU, Wo
niomeepoN’CyeEmbCsl pe3yibmamamiu MiKpooOionoziuHux 0ocuiodxicens 20mogozo npodykmy. Omowce, napamempu epmenmayii MOIOUHUX
cymiwen 01 8UpOOHUYMBA GIMAMIHI308aH020 Uo2ypmy maxi: memnepamypa — 40 + 2 °C, mpusanicme ¢hepmenmayii — 5,5...6 200uH.
Bcmanoeneno, ésedenna do peyenmypu tiocypmy imaminizosanozo komnnexcy (4, D, E, C) ne sumazae cymmesux 3smin mexHon02iuHo20
npoyecy ma anapamypHoi ainii. Buicm ocumme3z0amuux monouHokuciux 6axkmepiii y pospobaenomy npooykmi cmanosums 4,0 £ 0,5-107
KYO/z, a BI'KII 6iocymHi, wjo 6i0nogioae HOpMamueHUM 8UMOAM.

Kniouosi cnoea: pepmenmayis, iiocypm, eimaminu, 0Oionoeiuna yinnicme, Oe3neka Xapyosux npoOYKmMIG, MEXHONO02iA, NOKAZHUKU
AKOCMI, MIKDOOP2AHIZMU.

Beryn Jlyisi HacMuYeHHsl OpraHi3My BiTaMiHaMHU € HHM3Ka pi3-
HOMaHITHHUX (papMalleBTUUHHUX Xap4oBHX J00aBok. [Ipote
3araneHUM TepMiHOM “BiramMiHM” Ha3WBalOTh Ipymy  JOCTIDKCHHS TOBOJASTH, IO BCMOKTYBaHHS BiTaMiHIB 3
610JIOTIYHO aKTMBHUX XapyOBHX PEUOBHH, SIKI Maike HE  NPOIYKTIB XapuyBaHHS BiOyBaeTbcs e(eKTHBHIIIE, HiIXK
YTBOPIOIOTBCS B OpTraHi3Mi Ta MalOTh BaKIMBe 3HaueHHs 3 mpemnapatiB (Wardlaw et al., 2010; Nicoteri, 2016). B
JUTS PETYIIIOBAHHS XUTTEMISUTBHOCTI. [Ipr HefocTaTHROMY — OCTaHHI POKH € TEHACHIIIS 0 PO3POOKH Ta BUILYCKY BiTa-
HaaXO/KeHHI 3 DKelo oaHoro abo Bifpasy ACKUIBKOX — MiHI3oBaHWX xapdoBux mNponykTiB (Leskauskaite et al.,
BITaMiHIB PO3BHUBAIOTLCS TaKi CTAHW OpraHiamy, siki Hasu-  2016; Oshchypok & Onyshko, 2019; Bolhova et al., 2021;
BatOTh rinositaminosu (Zubar, 2018). Timosiramino3m  Samilyk et al., 2023). Po3poOka TexHoJorii BiTaMiHi30Ba-
0CO0IMBOI aKTyaJIbHOCTI HAOyBalOTh B 3MMOBO-BECHSHMH  HHX MOJIOYHHX MPOAYKTIB 3alUINAETHCS AaKTYaJbHOIO
Hepiof, 0 MOSICHIOETHCS 3HM)KEHHSIM BMICTY BITaMiHIB Y ~ TEMOIO JJIsl JIOCHI/PKEHb, aJDKE MOJIOYHI MPOIYKTH BXO-
¢dpyxroBo-oBoueBii nponykuii (Pavlotska et al., 2017) Ta  A4Th A0 IIOJEHHOTO PalLiOHy SIK JiTeH, TaK i JIOPOCIHX,
3 OJHOYACHUM IIiJIBUIICHHAM MiH, 3HWKEHHSM pIBHS  TOMY B)KMBAHHS TaKHX MPOJIYKTIB MOXXE 3MEHIIUTH KiJlb-
kymniBenbHOI cipomoxnocTi (Kyrychenko, 2023). KIiCTh BHIIQ/IKIB TiITOBITaMIHO31B SIK CE30HHOTO, TaK 1 3ara-
Hecraua Bitaminy C BiguyBaeTbesi HaiOuible, ajpke  JbpHOro xapakrepy (Pavlotska et al., 2017; Zubar, 2018;
acKopOiHOBa KHCJIOTa HE HAKONW4YyeThbcs B opraHismi, Wozniak et al., 2022; Bolgova & Samokhina, 2023;
BOHa TepMoJabilbHa 1 BUKOPUCTOBYETHCS OpraHisaMoM y  Samilyk et al., 2023).
3HAYHUX KIJIBKOCTSX, OCOOJIMBO MJIS BiAHOBIICHHS KJIITHUH

OpraHi3My, TOIIKOPKEHNX B PE3YJbTaTi 3aXBOPIOBAaHb. Merta nocaiKeHHs
Biramin C BOJIOJi€ aHTHOKCHIAHTHOO 1 PereHepaiiHO
BJIACTUBICTIO, @ TaKOX Oepe y4acTh y IpOLEcax KPOBOT- JlocnimuTi BIUIMB BHECEHHX BITaMiHI30BaHHX KOM-

BopenHsi (Gorobets, 2019). IIpiuiH BUHMKHEHHS TiNOBI-  IUIEKCIB Ha mpoiiec (epMeHTaLlll MOJIOYHHUX CyMIlleH mpu
TaMiHO3y BiTaMiHy A MoO)ke OyTH JEeKiNbKa, BiJ HEpaBU-  BUPOOHHMLTBI HOrypry. TakuM YMHOM, IOCTAJIO 3aBJIAHHS
JIBHOTO PAalliOHy Xap4yBaHHS, 3 Pi3KMM Ie(inUTOM TBa-  JOCIIAMTH BILIMB BHeceHUX BiTamiHiB A, D, E, C Ha npo-
PUHHUX IIPOJXYKTIB, A0 MOPYIICHHS MPOLECIB BCMOKTY-  Iec (hepMeHTamii Ta OOIPYHTYBaTH PEXKUMH CKBAIlyBaHHS
BaHHA >kupiB. Haciminkom Hectaui BiTaMiHy A MOXYyTb ISl BAPOOHHITBA HOT'YPTY BITaMiHI30BAaHOTO.

OyTH Ba)KKi NOpYILEHHs 0araThboX OpraHiB i CUCTEM, 0CO0-

nmBo opradiB 30py (Gorobets, 2019; Combet & Buckton, MarepiaJ i MmeToau T0CTiTKEHD
2019). B yMoBax cy4acHOTO JKHTTSI 3HH3WJIACh TPUBAJICTh
repeOyBaHHs K JOPOCIUX, TaK 1 iTEH HA CBIKOMY ITOBi- MartepianamMu mochipkeHHS OyB  BiTaMiHI30BaHHUN

Tpi, IO MPU3BOIUTH 10 HEAOCTATHOCTI BitamiHy D, sika  komiuiekc (A, D, E, C), fiorypT 3 KJIaCHYHOIO TEXHOJIOT-
MIPOSIBIISIETBCS B O€3COHHI, ApariBiauBocTi Ta Moxke npu3- €t (Kitchenko et al., 2017). [ns mocmipkeHHS BILUTHBY
BECTH [0 MMOPYIICHb 3aCBOEHHS KAJbIIiIO, II0 OCOOJMBO  BHECEHWX mpemaparis Bitaminie A, D, E, C Ha mpomec
HeOe3neyno i opranismy o pocre (Komisarenko, ¢epmenTauii npu BUpoOHHUTBI Horypty Oyio oOpaHo 2
2013; Balatska, 2013). Biramin E — aHTHOKCHIaHT, He-  3pa3KH: “KOHTPOJBHUI — CyMIlll MOJIOYHA JJIsI HOTYpTY,
cTaya TOKO(epoIiB MPU3BOIUTE 10 PYHHYBaHHS epuTpo-  mactepusoBana mpu 90...92 °C 6e3 BUTPUMKH 3 J0aBaH-
LIUTIB, HOPYIIEHHS OKUCHO-BITHOBHUX IPOLIECIB, BIUIUBAE  HAM 5 % LyKpy. 3pa3ok “eKCrepuMeHTaIbHAN — CyMill
Ha peripoaykTuBHY ¢yHKiro (Galli et al., 2017). MOJIOUHaA JuIg HorypTy 3 nojaBaHHAM 5 % Lykpy, macre-

pusoBana mpu 90...92 °C 6e3 BUTPUMKH, 3 JOAABAHHIM
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npenapariB BiTaMiHiB y Kijbkoctsx: 0,0057 % npenapaty
Bitaminy C, ackopOiHoBOi kuciot rnopomok 1000 mr/r,
0,0024 % npenapar Bitaminy E, anbda-toxodepony ane-
tar po3uuH omidaui 300 mr/miu, 0,00157 % npenapar
BiTaMiHy A, pETHHONY aneTaT pO3YMH  ONiHHUH
34,4 mr/™mm, 0,004 % npenapat Bitaminy Ds, Xomekaib-
uudepot po3unH omitaunit 0,375 mr/mi.

[Ipy BUKOHAHHI JOCHTI[PKEHb AKTHBHY KHCIIOTHICTh
BH3HAYaId IOTCHIIOMETpHYHMM MetomoMm 3a JCTY
8550:2015 3a momomororo mpmiamy Apera Instruments
PH8500-DP, temneparypy — 3a JJCTY 6066:2008, Tut-
POBaHy KHCJIOTHICTH 3pa3KiB BU3HA4YaJId METOJOM THTpY-
BaHHS MiATOTOBJIEHOI pobu 0,1H po3YMHOM TiIpOKCHIY
HaTpiro 10 HeHTpasi3anii po34rHy 3a 3MiHOIO 1HAMKATOpa
1 % cnouproBoro po3unHy ¢eHondraneiny, yMOBHY
B’A3KICTh 3IyCTKy — 3a TPHBAIICTIO BHTikaHHA 100 cm®
3TYCTKY 3 MIMETKH 3 BUXiTHAM OTBOpoM 5 MM. KinmbKicTh
KUTTE3NATHUX MOJIOYHOKHCINX OakTepii BH3HAYAIN
srigio 3 JICTY 7999:2015, kinbkicth Oaktepiidl rpymnu
KHIIKOBHX Tanm4ok 3riguo 3 JICTY 7357:2013.
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Pe3ysabTaTH Ta iX 00roBOpeHHs

TexHosoriuHa cxemMa BUPOOHUITBA HOTYPTY 3 BiTaMi-
HaMH riepeadadae TEXHOJIOTIYHI MPOIECH, SIKi 3rapaHTy-
I0Th OE3MEeYHICTh Ta SAKICTh TOTOBOTO IMPOAYKTY, & OTXKE
HOTo BiATIOBIAHICTD (i3UKO-XIMIYHUM Ta MIKpOOiomoTiy-
HUM TIokazHukam 3rigHo 3 JICTY 4343:2004.

3pa3ky MiAroTOBJICHUX MOJIOYHHMX CyMilled Juis Ho-
TypTy HiJaBaly TeMIepaTypHOMY OOpOOJIEHHIO, 0XOJIO-
JoxyBanu 10 40 = 2 °C Ta 3aKBamIyBajH 3aKBacKOIO Ips-
moro BHeceHHs YC-X11 o¢ipmu “CHR. Hansen”, no
CKIagy  SKOi  BXOIATH  TepMOQUIBHI  KYJIbTYpHU
Lactobacillus  delbruckii ~ subsp.  Bulgaricus  Ta
Streptococcus thermophilus. ®epMenTanito 3IiACHIOBATN
npu temneparypi 40 + 2 °C nporsirom 6 ron. Y mporeci
(hepmeHTamii 3pa3kiB AOCHIIKYBald aKTUBHICTH KHCIIO-
TOYTBOPEHHSA B 3TyCTKaX, 3a 3MiHaMH aKTUBHOI (puc. 1, 0)
i THTpOBaHOi KUCIOTHOCTI (puc. 1, a). B roroBomy mpo-
JIYKTI BU3HAYaJIM MIKpOOIOJNOTIUHI MOKa3HUKH: KUIbKICTh
KUTTE3AATHUX MOJIOYHOKUCIIUX OaKTepiil, KiIbKICTh OaK-
Tepii Ipyny KUIIKOBUX MAJIHYOK.
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Puc. 1. 3miHa TUTpOBaHOI (2) i akTUBHOT (0) KMCIOTHOCTI 3pa3KiB y mpolieci pepMeHTallil macTepu30BaHuX CyMilien
JUIs HOTYpTY

PiBeHp B’s13k0CTi 000X 3pa3KiB 3MIHIOEThCS NPUOIH3-
HO O/HAKOBO (puc. 2): BEIMYMHA YMOBHOI B’SI3KOCTI
CKBAILICHUX 3pa3KiB KOJIIMBA€EThCS y Mexax 63...65 c.
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Puc. 2. 3miHa yMOBHOI B’SI3KOCTi 3pa3KiB y mporeci
(hepMmeHTallii TaCTEPU30BaHUX CyMILLIeH AJsl HOrypTY

Tox BHeceHM BiTaMiHHMH KOMIUIEKC HE BIUIMBAE Ha
npouec ¢epMeHTalii, a OTXKe TEXHOJOTIYHUI Ipolec
KOPEKIIil TEXHOJIOTIYHUX IapaMeTpiB He MOTpeOye.

JIyisl BU3HAYECHHS J)KUTTE3IATHUX MOJIOYHOKHCIINX OaK-
Tepii y CKBAIIEHUX 3TyCTKAaX IICIs 3aKiHYEHHS TEXHOJIO-
TIYHOTO TPOLECy MPOBOJIMIN 3a JOTMOMOTOI0 YalIKOBOTO
METOJy, IIOCIBOM Ha ClieliajibHe CEJICKTUBHE CEPEIOBHUIIIC
3 MMOAAJBIIUM Ky IbTUBYBaHHAM Tipu t 40 = 1 °C mpoTsarom
72 ropuH.

KoHueHTpalisi )XUTTE3NaTHUX KIITHH JIAKTOKOKIB Yy
KOHTPOIILHOMY 3pa3Ky Horypry ckmagae 8,0 + 0,5:10°
KYO/r, y ekcniepumenransaomy — 4,0 £ 0,5-107 KYO/r.

Busnauenns BI'KIT y 0,01 r sk exciepUMEHTaJIBHOTO,
TaK 1 KOHTPOJILHOTO 3pa3KiB HOTypTy IaJlo HeraTWBHHN
pe3yunbTar, mo cBixunTh npo BincytHicts BI'KII y moci-
JUKYBaHIM Maci IPOyKTy.

BucHoBkH

Omxe, napamerpu (epMeHTallil MOJOYHUX CyMiliei
JUIs BUPOOHHMITBA BITaMiHI30BaHOT'O HOTYpTY TakKi: TEM-
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neparypa — 40 + 2 °C, TpuBaiicth pepmenTauii — 5,5...6
roauH. BcTaHOBIEHO, BBEICHHS 10 PEUENTypu HOTypTy
BitamiHi3oBaHoro komimiekcy (A, D, E, C) He Bumarae
CYTTEBHX 3MIiH TEXHOJIOTIYHOTO IPOIECY Ta amapaTypHO-
ro 3a0esrnedyeHHs. BMICT XUTTE3MaTHUX MOJIOYHOKHCIIMX
Oaktepiii y po3poOneHoMy TpPOAYKTI CTaHOBHUTH 4,0 =+
0,5-107 KYO/r, a BI'KII BigcyTHi, mo Bigmosigae HOpMa-
THBHMM BHMOTAM.

BigomocTi npo koHdaikT iHTepeciB
ABTOpH CTBEPIXKYIOTH IPO BiZICYTHICTh KOH(IIKTY iH-
TepeciB.
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