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HaneBcbka /I.51. TexHos10risi BUTOTOBJIEHHSI MOJIOKA Ta MOJIOYHOKHUCJINX
NPOAYKTIB 3 BUKOPUCTAHHAM OiosioriuHo akTuBHOro iony — Ksamidikaiiiina
HayKOBa MpaIlsl Ha MpaBax PYKOIHCY.

Hucepraiiist Ha 3400yTTS OCBITHRO-HAYKOBOT'O CTYyMEHs JOKTopa (inocodii
rany3i 3HaHb 18 «BupoOHMITBO 1 TeXHOJOTI», cnemiaibHocTi 181 — «XapuoBi
TEXHOJOT1i». — TepHONUILCHKOTO HAllIOHAIBHOTO TEXHIYHOTO YHIBEPCUTETY IMEHI
IBana Ilymntos, TepHominb, 2021.

JlucepTiiis TPHUCBIYCHA YIOCKOHAJICHHIO TEXHOJOTII KHUCIOMOJIOYHUX
npoaykTiB (kedip, HOrypT) Ta MUTHOTO MOJIOKA 3 BHUKOPUCTAaHAM O10JOTTYHOT
no6asku  «oIic-KOHIEHTPAT» Ta pO3MIMPEHHIO ACOPTUMEHTY MOJIOYHUX
MIPOJIYKTIB MiJBUIIEHHOT O1JIOTTYHOT I[IHHOCTI.

Mon — MikpoeneMeHT, SIKHil TIOBHHEH IMOCTIHHO i IOJIEHHO HAIXOIMTH 3
XapYOBUMHU TMPOJAYKTaMHU. 3a HEIOCTAaTHHOI'O MOro IMOCTYIUIEHHS B OpraHizm
BKJIFOYAIOTHCS Y JIII0 aJanTalliifHi MeXaH13MH 1070 €()EKTUBHOIO BUKOPHUCTAHHSI
romy. TpuBana Hectadya Woay B OpraHi3aMi CIPUYUHSAE HOAOAEPIIUTHI
3axBoptoBaHHA. Oco0aMBO MpobdieMa HOTOoAUDIIHUTY PEECTPYETHCS HA TEPUTOPIAX,
SKI MalTh TIpChbKUW JaHAmadT Ta BiggajcHl BIJ MOpS 4Yd OKeaHy. Tepuropis
VYkpainu HaleXuTh N0 KpaiH, B AKUX HasgBHa mpobiiema nomomedinuty. Tomy
PO3IIMPEHHS ACOPTUMEHTY MHOMOBAHUX TMPOAYKTIB € HEOOXITHUM KPOKOM st
3armo0iraHHs MOMTUPEHHIO H010AehINUTHUX 3aXBOPIOBAHb.

HesBakaroum Ha Te, 110 MOJIOYHI POAYKTH MOMOBHIOIOTH PAIlIOH JIIOJIUHA B
Homi, WOro KOHIIEHTpAIlisl PIAKO BU3HAYAETHCS Ta HE 3aBXKIU BPAXOBYETHCS IS
npodimakTuku Homonedinuty. B YkpaiHi cepenniii BMICT WOAYy y MOJOI KOpIB
cranoBuTh 9,3 mkr / 100 r. Tomy Oararbox KpaiHax CBITY 3 HEJOCTATHHOIO
KUTBKICTIO Oy Y Xap4yoBUX MPOJAYKTax MpoodiieMy HomomediruTy HaMararoThCs
pO3BsI3aTH PI3HMMHU CIOCOO0aMM, 30KpeMa 30aradeHHs COJUIl Kalliio HOJHMIOM.
OnHak, BIIOMO, IO HOAWJI Kalil0 € HECTIMKHM IMia 4Yac TepMIdHOi 0OpoOKwH,

BIUIMBY BOJIOTH Ta cBitia. Kpim Toro, kaniid MOIu[, sIK HEOpPraHiuHa CIIOJyKa He



MO>K€ BBa)KAaTUCS MOBHOLIHHHUM JKEpPEIoM Moy A GyHKIIOHAIBHUX MPOIYKTIB.
3Baxkaroud Ha JaHui (akT HAMONTUMAIBHIIIUM CHOCOOOM MIABUIIEHHS PIBHA
HoMy y Xap4oBUX MPOMYKTaX € BUKOPUCTAHHS HOJBMICHUX OPTraHIYHUX CIIONYK,
Takux sk «Mon-kasein», «Enaminy, «Momxic-konuentpary, «Mog-aktusy. 3 no6pe
3apPEKOMEHJIOBAHUX TMPOAYKTIB 13 OIOJIOTIYHO AKTUBHUM HOJOM € «Momic-
KOHIIGHTpaT» — II€ MiHepaJbHa apTe3iaHCchka BojJa 13 HOJ0M, CTilika TMpu
30epiraHHi Ta TepMOOOpOOIll, PEKOMEHJIOBaHa /0 BUKOPUCTAHHS B XapyoBiil
IPOMHUCIIOBOCTI JIJIsl 30araueHHst HOJJOM PI3HUX XapuOBUX MPOAYKTIB.

TeopeTHYHUMM 1 MPAKTUYHUMHU aCTIEKTaMU 00 PO3POOICHHS TEXHOJOTIT
MOJIOYHUX MPOAYKTIB 30araueHuX HOJBMICHUMU T1O00OABKaMU PI3HOTO MOXOKCHHS
3arimanucs Taki BueHi: Jleochka T.K., Oukomsc O.M., Kazaucekuii M.M.,
Pwxxosa T. M., binoycoB A. Il., /lrokepesa I'. 1., Bepreneco B. M., I'ymnse-
BaiitieB B. C., Teepmoxmiio B. I'., Kauepayckic /. B., Pamesceka T. O., Norouzian
M. A., Haldimann M, Van der Reijden O. L., Nystrom H. F. ta inmii. IIpore noci
0arato acmekTiB TMOB’S3aHMX 3 BUKOPUCTAaHHSM CHUPOBHHH, K JKepena Homy
3QJIMIIAIOTECA HE BUPINICHUMH, a ICHYHOYl TEXHOJOTIYHI pillleHHS MOTpeOYIOTh
MOJIaJIBIIO0 PO3BUTKY Ta BIOCKOHAJIEHHS BIAMOBIAHO A0 TEHACHIINA PUHKY
MOJIOYHUX TIPOYKTIB.

BpaxoByroun Te, mo B YKpaiHi mepenik XapuyoBHUX MPOAYKTIB 3 HOIOM
oOME)XeHUH, PO3MIMPEHHS aCOPTUMEHTY IMIPOAYKTIB, a caMe MOJIOYHHX, 3
JI0JIaBaHHSIM MOy € TEepCINEeKTHBHUM HampsMKoM. KpiM TOro, KHCIOMOJIOYHI
MPOIYKTH BBAXKAIOTHCA YacTO BXXMBAaHUMU, TaK K KpIM HASBHUX CrenudigHUX
CMaKOBUX SIKOCTEH, 3a0e3MedyloTh KOPHCHOK MOJOYHOKHCIOK MIKpOQIOpOIo.
OTxe, BpaxoBYIOUM AaKTyaJlbHICTh MPOOJIEeMH HA JaHWA 4Yac TMEPCHEKTUBHUM
SBIIIETHCS PO3POOJICHHS MOJIOYHHUX MPOAYKTIB 13 BUKOPHCTAHHIM O10JIOTTYHO
AKTUBHOTO WO 715l Tpo(iTakKTHKK HOTHOT HeJJoCcTaul.

Mertoro poboTH OysI0 PO3POOHMTH TEXHOJIOTII0 KHCIOMOJIOYHHUX MPOIYKTiB
(kedip, HOrypT) Ta MoOJOKa NHMTHOro 36aradeHoro jo6askoro «Hogmic-
KOHIIEHTpaT», K JDKEPeNIo WOay i PO3MIMPEHHS AacCOPTUMEHTY MOJOYHUX

MPOAYKTIB Ta MiJIBUILIEHHS iX 010JIOT1YHOT IIHHOCTI.



HuHi B cBITI icHye npoOiema HOAOAU(DILHUTY y XapyOBUX MPOAYKTAX, SK
HACIIJIOK Y JII0JIel BUHUKAIOTh Pi3H1 MATOJIOTII OB’ sI3aHH1 3 HECTAYEIO B OpraHi3Mi
Hony. KoHuentpanis WOy y XapyoBHUX MPOAYKTaX HE € IMOCTIHHOK 1 3a3Hae
ICTOTHUX BIUIUBIB. 30KpeMa, y MOJIOYHHUX MPOAYKTaX KOHIICHTpaIis HOIy
3QJICKUTH B perioHy (ManamadTy) BUPOOHUIITBA MOJIOKA, CIIOCO0Y 1 TEXHOJIOT1i
Horo orpuMmaHHsa (00poOka AIHOK HOABMICHUMHM IpenapaTamH, OpPraHidyHi 1 He
opraniuHi ¢epmu), 30aJJaHCOBAHOCTI pAIliOHIB, TEXHOJIOT1i BUPOOHUIITBA
NPOAYKTIB (0/IaBaHHS HOIUTY Kajito), Tomo. ToMy MEpCIeKTHBHUM HAIMPSIMKOM
JOCHIPKEHb € pO3pOOJIEHHS TEXHOJOrli HOBHUX BHUIIB MOJIOYHOI MPOAYKIIIi
30arauyeHux HOJABMICHUMU MpernapaTaMu 010J0TTYHOTO MOXOKEHHS.

BcraHoBieHO, 110 HA MOJIOKOIIEPEPOOHE MiAMPHUEMCTBO HAJXOJIUTh MOJIOKO-
cupoBUHa BUCOKO1 sikocTi, 3rimHo JICTY 3662:2018. B pesynbTaTi AOCHIIHKEHB
BCTAHOBJICHO, IO CHUPOBHHA BITHOCHTBCS O €KCTpa TaTyHKy. MacoBa uacTka
xupy cranoBuna Big 3,62 + 0,03 % (;itom) o 3,85 + 0,03 % (3umoro), OUIKY Bif
3,02 £ 0,02 % nmo 3,13 = 0,03 %, BignoBigHo. [loka3HWK TOYKM 3aMep3aHHS
MOJIOKa-CUPOBUHHU HaWBHINY TOUKy Majo BmTKY — 0,524 + 0,001 °C, a HailHIKIY
— ociuHI0 0,530 + 0,001 °C.

BusiBneno, 1mo BMICT ﬁony y MOJIOII-CHPOBHHI CTaHOBUTH Bix 7,6 10 8,6
MTI/KT, naaHa KitbkicTe B 20 — 30 pasiB MeHIna, HDK HEOOXimHA Ji1 J000BOTO
crnokuBaHHs. BcraHoBieHo, mio OiojioriyHa go0aBKa <<ronic-K0HueHTpaT>> €
MOBHOI[IHHUM JIKEPEJIoOM Hoay, Tak K B 1 mur po3unHy MicTuThes 40,0 MKr/mi
Hony.

ExcriepuMeHTanbHO BCTAHOBJIEHO, IMIO MPOTATOM (epMeHTaIlii MOJOYHOI
CUPOBUHHU Ke(ipHOIO 3aKBACKOIO, JWHAMIKa HApPOCTaHHS THTPOBAHOI 1 aKTHBHOI
KHCJIIOTHOCTI 1 JOCHiTHOMY 3pa3Ky Kedipy 3 HomicoM BimOyBajacs ACIIO
MOBUTBHIIIE, TOPIBHIOIOYM 3 KOHTPOJBHUM 3pa3koMm. I[Ipore, He3Bakar4m Ha
HUKYY THTPOBAaHY KHUCJIOTHICTh Yy JOCIIZHOMY 3pa3Ky Kedipy 3a JgaHUM
MOKA3HUKOM KHCJIIOMOJIOYHUH mpoayKT BimmosimaB Bumoram JICTY 4417:2005.

Bionoriuna mo0aBka «lMomic-KOHIIEHTpAT», SKY IOJABAIM y CHPOBHHY IIIJ Yac



CKBalllyBaHHsA 3a0e3nedyBajia €m0 IHTIOYyIOYMH BIUIMB HAa MOJOYHOKHUCITY
MiKpo(haopy KeipHOiT 3aKBACKH.

JIOCHiJPKEHHSI  OpraHOJENTUYHUX TOKAa3HUKIB BUSBWIM, 10 CBIKHUU
fiomBMicHui mpoaykT — kedip 3 mo6aBko «Moic-KOHLIEHTPAT» MaB UYHCTHUIA
XapaKTepHUU [JII KUCIOMOJIOYHOTO MPOAYKTY (kedipy) cMak, mpu 1boMy 0e3
CTOPOHHIX TMPHUCMAaKIB 1 3amaxiB. 3a TMOKa3HUKaMH: 30BHIIIHIN BUIJIST 1
KOHCUCTEHI[IsI — Kedip OyB OJHOPIIHUM, B’SI3KMM, IPHU I[bOMY 3 HENOPYIIEHUM
3rycTkoM 0e3 ra3oyTBopeHHS. KoOHCHCTEHIIi oOIliHIOBajacs y MaKCHMaJbHY
KUTBKICTB OainiB — 15. BusiBneno, mo npotsiroMm 12 1o0oBoro TepMminy 30epiranss
3a Temmeparypu + 6 °C kedip i3 BMmicToM «Momic-KOHLEHTpAT» MaB Kpalli
OpPraHOJICNTUYHI TIOKAa3HWKH, IOPIBHAHO 3 KOHTPOJIBHUM 3pPa3KOM, PI3HHIIA
omintoBanacs y 0,6 6anis. Ilin yac ceHCOpHOro aHamizy 3 BU3HAYEHHS NPOdiIIo
¢eiiBopa BUSBIEHO, IO 3arajibHa cyMa OajiB y KOHTPOJIBHOMY 3pa3ky micist 12
noboBoro 30epiranHs ctaHoBWia 23,5, a y mocmigHoMmy — 29,0, mo BKka3ye Ha
3HAYHO Kpallll CEeHCOPH1 BIACTUBOCTI Ta HAOIMKEHHS MOTO JI0 €TaJJOHHOTO 3pa3Ka.
Bcranosneno, mo 3a MIKpOOIOJOTIYHUMH TIOKa3HUKAMH, SIKI XapaKTepPU3YIOTh
O€3IMeYHICTh MPOAYKTY, CBDKOBUTOTOBJIEHI 3pa3Kd JOCIIAHOTO 1 KOHTPOJBHOTO
kedipy BIAMOBIIaIM BUMOTaM, sKi rmependadeHi y ctanaapti. BogHodac BUsBiICHO,
0 KUTBKICTh MOJIOUHOKHCIIMX OakTepil y nociigHoMmy 3pa3ky kedipy Oyna B 1,7
pasa (p<0.05) menma (2,8+0,2x10" KYO/mi), NOpiBHIOIOUH i3 KOHTPOJBLHHUM
3pa3koM. BMicT JApixKiB TaKoX Yy JAOCTITHOMY 3pa3ky Oyna B 2,5 pasa (p<0.05)
MEHIIIa, HiK Y KOHTPOJNBHOMY i cTaHoBMaa 2,4+0,1x10° KYO/r ta 6,1+0,2x10°
KVO/r, BinnosigHo. Beranosiero, mo y kedipi 3 06aBkoro «Homic-KoHIIEHTpaT»
MPOXOJIUTHh TMOBUIBHIMIUN PO3BUTOK Mikpodaopu mpotsarom 12  mo6oBoro
30epiranHs, TaKk KUTbKICTh JIAKTOOAKTEPii Y JOCIITHOMY 3pa3Ky 30UIbIIHIACS B 2,5
pasa, a B KOHTPOJIBbHOMY 3,2 pa3a, MOPIBHIOIOYH 3 KUIBKICTIO y CBOKOMY Kedipi 1
cranopmna 7,84 1 8,17 lg KYO/mn. Temmnu po3MHOXKEHHS JOPIKIKIB Yy
KOHTPOJBHOMY 3pa3ky kedipy Oymm, B cepeaabomy, B 1,3 paza mBumami (8 — 12
n00a), MOPIBHIOKOUHU 3 JpLKIKAMU Y JociiAHOMY 3pa3ky. Uepes 12 116 30epiranHs

KUIBKICTB IPDKIKIB Yy Kedipi 3 ogom ctanoBuna 3,74 1g KYO/mu, npotu 4,26 Ig



KYO/mn y xouTposibHOMY 3pa3ky. Lle Bka3zye Ha Te, 110 JOCHIAHI 3pa3ku kedipy 3
BMicToM «lo/Tic-KOHIIEHTPAT» MOXKHA 30epiraTH 3a TeMIEpaTypH + 6 © He MEHIIe
12 n16. Ilpotsrom 12 noGomoro mepioay 30epiranHs 3a Temnepatypu + 6 °C
TUTPOBAaHA KUCIOTHICTH y Kedipi 3 HomicoMm 3pocna B 1,4 pa3a, a B KOHTPOJIbHOMY
B 1,6 paza i cranoBwia 130,5 °T ta 154,1 °T, BiANOBIAHO. AHAJIOTIYHI 3MIHU
BUSBIISUIA 1 MPU BU3HAYEHHI aKTUBHOI KHUCJIOTHOCTI. PeKOMeHI0BaHUU TEepMiH
36epiranns kedipy 3 gobaBkoro «Momic-koHueHTpaT» 3a Temmeparypu + 6 °C
cTaHoBHUTh 12 11i6. BusiBneHo, mo nonapanns «ogic-KOHIEHTPAT» 10 MOJIOKA Ui
CKBAIllyBaHHS HE BIUIMBAJIO HA 3MiHY aMIHOKHCJIOTHOTO Ta YXHPHOKHCIOTHOTO
CKJIaJly BUTOTOBJICHOTO Ke(ipy. AMIHOKHUCIOTHUN CKaJ HE3MIHHUX aMIHOKHUCIIOT
Ta CKJIaJ JIOAIB Y JOCHIIHOrO 3pa3ka Kedipy OyB aHamoOriyHui, (K Yy
KOHTpPOJbHOr0. BcTaHoBieHo, mo mig 4ac ¢epmeHTarii ta 30epiraHHs kKedipy
30arayeHoro MoJIoM 3a JOIOMOIOFO <<ﬁ0nic—K0HueHTpaT>> 3MiHa Yy O10XIMIYHIM
aKTUBHOCTI APDKIPKOBOI  Mikpodopu He BimOyBajgocs, TaK sK MpoIecC
HAKONTMYEHHS €TaHOly OyB HE CYTTEBUM Ta HE BIJIPI3HABCS BiJ] KOHTPOJIBHOTO
3paszka keipy. HasBuuii y kedip Hojic He BIUTMBAB Ha KUIBKICTh MAKpOEJIEMEHTIB.
[x BMicT mpakTHYHO OYB Ha TOMy 3K PiBHi, SIK i B MOJIOII KOpPOB’SUOMYy Ta
KOHTPOJIBHOMY 3pa3ky kedipy. BomHouac, BcraHoBimeHo 3poctanHs a0 303,31+
0,07 Mr/kr KinmbKOCTI Hoay y Kedipi JOCTIAHOTO 3pa3Ka, 3a PaxXyHOK BHECEHHS
fioro pasom i3 «Hoxic-koHIleHTpaT». BHeceHa HaMM KiTbKicTh Homy y Kedip
3a0e3medyBana CepelHI0 M000By mMOTpedy JOpOCioi JIOAUHU Yy JaHOMY
MIKpOEJIEMEHTI. YJOCKOHAJIEHO TEXHOJIOTiI0 BUPOOHHUIITBA Kedipy 30araueHuM
jfiomBMicHOI0  mo6aBKkoro  «Mogic-koHIEHTpaT». EKOHOMidHMI e(ekT  Bin
BIIPOBAKCHHs 1 peamizamii kedipy 3 Homicom cranom Ha 2021 pik CTaHOBUB
ctaHoBuB 39410,0 rpH.

ITim wac mocmimKeHHS OpPraHOJICHTHYHUX IOKAa3HUKIB HOTypTy B IIpoIieci
BUTOTOBJICHHSI KUIBKICTh OalliB KOHTPOJIBHHX Ta JOCHIIHUX 3pa3kiB Oymna
omHakoBa. Ilimg dac eramy 30epiraHHs CBIKOBUTOTOBJICHHUM HOTYPT 3 J100aBKOIO
<<ﬁOHiC-KOHHeHTpaT>> ckiamaB 15 6aniB, CBIXKOBUTOTOBICHHUN HOTYpT 0€3 100aBKU

<<ﬁOHiC-KOHHeHTpaT>> - 15 6amB BiamoBigHo. Ilicis 12 moboBoro 30epiraHHs



KOHTPOJIBHI Ta JOCHIAHI 3pa3ku Horypry ckiaganu 14,1 OamiB BinmosigHO. 3a
MIKpOO10JIOTTYHUMH MOKa3HUKAMHU, a CaM€ KUIBKICTIO MOJIOYHOKHUCIHMX OakTepii,
fiorypr 3 monmasannam «Momic-koHneHTapT» Ta Horypr 6e3 momaBaHHs «Mosmic-
KOHLIEHTpaT» BIIPI3HAINCA HEIOCTOBIPHOI0O MOXHOKO10. OTpuUMaHi pe3ynbTaTH
MMOKA3HMKIB HE MOPYIIYIOTh BUMOT YMHHUX HOPMATUBHHUX JOKYMEHTIB. IIpoTsarom
6,5 roauHHO1 (hepMeHTalli HOTypTy TUTPOBAaHA KUCIOTHICTh KOHTPOJIBHUX 3pa3KiB
morypty cranoBuna 88°T, nmocmigHux 3paskiB 87°T BiamoBigHO. TeHeHIIIs
3MEHIIIEHHS aKTHUBHOT KUCJIOTHOCTI criocTepiraiacs mij yac hepMeHTallii Horypry.
ﬁorypT 0e3 go/1aBaHHs <<ﬁ0ﬂic—KOHueHTapaT>> 3 6,67 3meHmuBcs 110 4,48, iorypr
3 M0JIaBaHHIM «ﬁoz[ic—KOHueHTapaT» 6,67-4,5. BusiieHo, 110 miJ 4ac 30epirans
TUTPOBaHA KHUCIIOTHICTh KOHTPOJBHUX 3pa3KiB HOTypTy 30uthimmiacs y 1,2 pasa,
NOCHiTHUX 3pa3kiB y 1,2 pasu. AKTHBHA KHCJIOTHiCTh Horypry 3 «Homic-
KOHIIGHTapaT» 3MeHmmiacs y 1,04 pasu, akTHBHa KHCIOTHICTH HOrypTy 0e€3
IOJaBaHHS <<ﬁonic—KOHueHTpaT>> y 1,04 pa3u BianosinHo. EkoHOMIuHM e(eKT Bix
BIIPOBAJKEHHS 1 peanizaliii Horypty cranoBuTh 39410,0 rpH.

OprasHonenTuyHi AOCTIIHKEHHS] KOHTPOJIBHUX Ta JOCIITHUX 3pa3KiB MOJIOKa
NUTHOTO TIiJ Yac eramy 30epiranHs cTtaHoBwin 14,9 Oani. TwurpoBana
KHUCIIOTHICTh IMHUTHOTO MOJIOKa B Mpolleci 30epiraHHs y KOHTPOJBHHUX 3pa3Kax
MUTHOrO MoJyioka 3minwiaacs 3 17°T nmo 18°T. BignoBimHa TeHIEHIIA
croctepirayiacs TaKoX Y JOCHITHUX 3pa3kax IMHUTHOTO MOJOKa. AKTHBHA
KHUCIIOTHICTh KOHTPOJBHUX Ta JOCHIAHUX 3pa3KiB MUTHOTO MOJOKa 3MIiHWIACS 3
6,67 no 6,68. Kinbkicth KMA®AM y KOHTPOJIBHHX 3pa3kax MUTHOTO MOJIOKA
nporeci 10 mobosoro 30epiranHs 30inpmuiacs y 6,7 pasis, y pocmigaux 7 6,7
paziB Takox. OTpumani pe3ynbTaTé BimmosimaroTh Bumoram JICTY 2661:2010.
ExoHoMiuHa e(eKTHBHICTH BiJi BUTOTOBICHHS Ta peaiizarii monoka — 38621,8
rpH. BcranoBneno, mo piBeHb THpOiTHUX TOpMOHIB — T3 1 T4 y cupoBartiii KpoBi
JOCHIAHUX TPyH TBapUH JTOCTOBIPHO 3pOCTaB MpPH 3TOJIOBYBAaHHI MOJIOKA 1
MOJIOYHO-KHUCIIUX TPOAYKTIB y psiAl: HOTypT — Kedip — MOJOKO 30arayeHux
Moxicom. Ile omHO3HAYHO 3acBiAuy€e MOpPO IHTEHCHUBHICTh CHUHTE3y TOPMOHIB

IUTONO/1I0HOT 3aJ103H 1 iX piBEHb Y CHPOBATII1 KPOBI.



Po3po0neHo Ta 3aTBep/KEHO TEXHIYHI YMOBHU Ta TEXHOJIOTTYHY 1HCTPYKIIIIO
Ha BHpPOOHMUTBO Kedipy, HOrypTy, MOJIOKA MHHUTHOIO 30arady€Horo HoaoM 3a
JIOTIOMOT 00 Gi0NIOriUHO aKTHBHOTO «F0/1ic-KOHIIEHTPATY.
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ANNOTATION

Dalevskaya D.Ya. Technology of production of milk and lactic acid
products with the use of biologically active iodine - Qualifying scientific work
on the rights of the manuscript. - Ternopil National Technical University named
after Ivan Pulyuy, Ternopil, 2021.

The dissertation is devoted to improving the technology of fermented milk
products (kefir, yogurt) drinking milk using the biological additive "Jodis-
concentrate™ and expanding the range of dairy products of high biological value.

lodine - a trace element that must be constantly and daily with food. In case
of insufficient intake, adaptive mechanisms for efficient use of iodine are activated.
Prolonged iodine deficiency in the body causes iodine deficiency diseases. The
problem of iodine deficiency is especially registered in areas that have a
mountainous landscape and are far from the sea or ocean. The territory of Ukraine
belongs to the countries where there is a problem of iodine deficiency. Therefore,
expanding the range of iodinated products is a necessary step to prevent the spread
of iodine deficiency diseases.

Despite the fact that dairy products supplement the human diet with iodine,
its concentration is rarely determined and is not always taken into account for the
prevention of iodine deficiency. In Ukraine, the average iodine content in cow's
milk is 9.3 mcg / 100 g. Therefore, many countries in the world with insufficient

iodine in food try to solve the problem of iodine deficiency in various ways,
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including enrichment of potassium salt with iodide. However, it is known that
potassium iodide is unstable during heat treatment, exposure to moisture and light.
In addition, potassium iodide as an inorganic compound cannot be considered a
complete source of iodine for functional products. Due to this fact, the best way to
increase the level of iodine in food is the use of iodine-containing organic
compounds, such as "lodine-casein”, "Elamine", "lodine concentrate”, "lodine-
active". One of the well-recommended products with biologically active iodine is
"lodis-concentrate” - a mineral artesian water with iodine, stable during storage
and heat treatment, recommended for use in the food industry to enrich various
foods with iodine.

Theoretical and The following scientists were engaged in practical aspects of
the development of technology of dairy products enriched with iodine-containing
additives of different origin: Lebska TK, Ochkolyas OM, Kazansky MM,
Ryzhkova TM, Bilousov AP, Dyukereva Gl ., Vergelesov VM, Gulyaev-Zaitsev
VS, Tverdokhlib VG, Kacherauskis DV, Rashevskaya TO, Norouzian MA,
Haldimann M, Van der Reijden OL, Nystrom HF and other. However, many
aspects of the use of raw materials as iodine sources remain unresolved, and
existing technological solutions need further development and improvement in line
with dairy market trends.

Given the fact that in Ukraine the list of foods with iodine is limited,
expanding the range of products, namely dairy, with the addition of iodine is a
promising direction. In addition, fermented milk products are considered to be
frequently used, as in addition to the existing specific taste qualities, provide useful
lactic acid microflora. Therefore, given the urgency of the problem at present, the
development of dairy products using biologically active iodine for the prevention
of iodine deficiency is promising.

The aim of the work was to develop the technology of fermented milk
products (kefir, yogurt) and drinking milk enriched with lodis concentrate, as a
source of iodine to expand the range of dairy products and increase their biological

value.



Today in the world there is a problem of iodine deficiency in food, as a
result of which people have various pathologies associated with iodine deficiency.
The concentration of iodine in food is not constant and is significantly affected. In
particular, the concentration of iodine in dairy products depends on the region
(landscape) of milk production, method and technology of its production
(treatment of teats with iodine-containing drugs, organic and non-organic farms),
balanced diets, production technology (addition of potassium iodide), etc.
Therefore, a promising area of research is the development of technology for new
types of dairy products enriched with iodine-containing drugs of biological origin.

It is established that the milk processing enterprise receives high-quality raw
milk, according to DSTU 3662:2018 belongs to the extra grade. Mass fraction of
fat ranged from 3.62 £ 0.03% (summer) to 3.85 + 0.03% (winter), protein from
3.02 £ 0.02% to 3.13 = 0.03%, respectively . According to the indicator, the
freezing point of raw milk had the highest freezing point in summer - 0.524 +
0.001 ° C, and the lowest - in autumn 0.530 + 0.001 ° C.

It was found that the content of iodine in raw milk is from 7.6 to 8.6 mg / kg,
this amount is 20 - 30 times less than required for daily consumption. It was found
that the biological additive "lodis-concentrate” is a complete source of iodine, as 1
ml of solution contains 40.0 png / ml of iodine.

It was experimentally established that during the fermentation of raw milk
with kefir leaven, the dynamics of the increase of titrated and active acidity and the
experimental sample of kefir with iodide was somewhat slower compared to the
control sample. However, despite the lower titrated acidity in the test sample of
kefir on this indicator, the fermented milk product met the requirements of DSTU
4417: 2005. The biological additive "Jodis-concentrate”, which was added to the
raw material during fermentation, provided a somewhat inhibitory effect on the
lactic microflora of kefir leaven.

Studies of organoleptic parameters revealed that the fresh iodine-containing
product - kefir with the addition of "lodis-concentrate” had a pure characteristic of

the fermented milk product (kefir) taste, without foreign tastes and odors. By
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indicators: appearance and consistency - kefir was homogeneous, viscous, with an
intact clot without gas formation. Consistency was evaluated in the maximum
number of points - 15. It was found that during 12 days of storage at a temperature
of + 6 ° C Kkefir containing "Jodis-concentrate” had better organoleptic
characteristics compared to the control sample, the difference was estimated at 0.6
points. During the sensory analysis to determine the flavor profile, it was found
that the total score in the control sample after 12 days of storage was 23.5, and in
the experimental - 29.0, which indicates much better sensory properties and its
approximation to the reference sample. It was found that according to
microbiological indicators that characterize the safety of the product, freshly made
samples of experimental and control kefir met the requirements of the standard. At
the same time, it was found that the number of lactic acid bacteria in the
experimental sample of kefir was 1.7 times (p <0.05) less (2.8 £ 0.2 x 107 CFU /
ml), compared with the control sample. The yeast content in the experimental
sample was 2.5 times (p <0.05) less than in the control and was 2.4 + 0.1 x 103
CFU /gand 6.1 0.2 x 103 CFU / g, in accordance. It was found that in kefir with
the addition of "Jodis-concentrate™ is a slower development of the microflora
during 12 days of storage, so the number of lactobacilli in the experimental sample
increased 2.5 times, and in the control 3.2 times, compared with the amount in
fresh kefir and was 7.84 and 8.17 Ig CFU / ml. The reproduction rate of yeast in
the control sample of kefir was, on average, 1.3 times faster (8 - 12 days),
compared with the yeast in the experimental sample. After 12 days of storage, the
amount of yeast in kefir with iodine was 3.74 Ig CFU / ml, against 4.26 Ig CFU /
ml in the control sample. This indicates that the test samples of kefir containing
"Jodis-concentrate™ can be stored at a temperature of + 6 ° for at least 12 days.
During the 12-day storage period at + 6 ° C, the titrated acidity in kefir with iodine
increased 1.4 times, and in the control 1.6 times and was 130.5 ° T and 154.1 ° T,
respectively. Similar changes were detected in the determination of active acidity.
The recommended shelf life of kefir with the addition of "lodis-concentrate™ at a

temperature of + 6 ° C is 12 days. It was found that the addition of "Jodis-
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concentrate” to milk for fermentation did not affect the change in amino acid and
fatty acid composition of the produced kefir. It was found that the addition of
"Jodis-concentrate” to milk for fermentation did not affect the change in amino
acid and fatty acid composition of the produced kefir. The amino acid composition
of unchanged amino acids and the composition of lipids in the experimental
sample of kefir was similar to that in the control. It was found that during
fermentation and storage of iodine-enriched kefir with "lodis-concentrate” change
in the biochemical activity of yeast microflora did not occur, as the process of
ethanol accumulation was not significant and did not differ from the control
sample of kefir. The iodine present in kefir did not affect the amount of
macronutrients. Their content was almost at the same level as in cow's milk and
control sample of kefir. At the same time, an increase of up to 303.31 £ 0.07 mg /
kg of the amount of iodine in kefir of the experimental sample was established, due
to its introduction together with "lodis-concentrate”. The amount of iodine
introduced by us into kefir provided the average daily requirement of an adult for
this microelement. The technology of kefir production enriched with iodine-
containing additive "lodis-concentrate” has been improved. The economic effect
from the introduction and sale of kefir with iodine in 2021 amounted to UAH
39,410.0.

During the study of organoleptic characteristics of yogurt in the
manufacturing process, the number of points of control and experimental samples
was the same. During the storage phase, freshly made yogurt with the addition of
"Jodis-concentrate™ was 15 points, freshly made yogurt without the addition of
"Jodis-concentrate" - 15 points, respectively. After 12 days of storage, control and
experimental samples of yogurt were 14.1 points, respectively. According to
microbiological indicators, namely the number of lactic acid bacteria, yogurt with
the addition of "Jodis-concentrate” and yogurt without the addition of "Jodis-
concentrate" had an unreliable error. The obtained results of indicators do not
violate the requirements of current regulations. During 6.5 hours of fermentation of

yogurt, the titrated acidity of control samples of yogurt was 88 ° T, experimental
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samples 87 ° T, respectively. The tendency to decrease the active acidity was
observed during the fermentation of yogurt. Yogurt without the addition of "Jodis-
concentrate” from 6.67 decreased to 4.48, yogurt with the addition of "Jodis-
concentrate" 6.67-4.5. It was found that during storage the titrated acidity of
control samples of yogurt increased 1.2 times, experimental samples 1.2 times. The
active acidity of yogurt with "lodis-concentrate” decreased by 1.04 times, the
active acidity of yogurt without the addition of "lodis-concentrate™ by 1.04 times,
respectively. The economic effect of the introduction and sale of yogurt is 39410.0
UAH.

Organoleptic studies of control and experimental samples of drinking milk
during storage were 14.9 points. The titrated acidity of drinking milk during
storage in control samples of drinking milk changed from 17 ° T to 18 ° T. A
corresponding trend was also observed in the experimental samples of drinking
milk. The active acidity of control and experimental samples of drinking milk
changed from 6.67 to 6.68. The amount of KMAFAM in control samples of
drinking milk during 10 days of storage increased 6.7 times, in experimental 7 6.7
times as well. The obtained results meet the requirements of DSTU 2661: 2010.
Economic efficiency from the production and sale of milk - 38621.8 UAH. It was
found that the level of thyroid hormones - T3 and T4 in the serum of experimental
groups of animals significantly increased when feeding milk and lactic acid
products in a number: yogurt — kefir — milk enriched with iodine. This clearly
indicates the intensity of the synthesis of thyroid hormones and their level in the
serum.

Key words: kefir, yogurt, drinking milk, «lodis-concentrate», iodine,

physical and chemical indicators, technology, biological value, storage
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