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BUCOKI Op2AHONENMUYHI, HOPMOBAHI QI3UKO-XIMIUHI, MIKPOOIONOSIUHI ma OGIOXIMIYHUX NOKA3HUKU sKocmi. Bcmanoeneno, wjo
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ABSTRAKT Work objective - changes in the quality i indicators of protein pastes for infants food with high hypoallergenic, probiotic,
including antagonistic properties and stored in sealed-off containers at temperature (4+2) °C during 28 days have been studied:
organoleptic properties of taste and odour, consistency and appearance; physical and chemical properties — titrated acidity, °T; active
acidity, pH units; moisture retention property, %, microbiological properties — number of living cells of mixed cultures L. lactis ssp.
lactis, L. lactis ssp. cremoris, L. lactis ssp. diacetilactis i L. mesenteroides, CFU/cm’; the most probable number of living cells of
monocultures L. acidophilus La-5, CFU/cm® and B. animalis Bb-12, CFU/cm’; presence of coli form bacteria in 0,3 cm?; biochemical
properties — antioxidant activity, activity units, and maximum possible content of malondialdehyde at complete oxidation of the product
ingredients, mg/100 g. The article presents the results of studies on changes in the quality indices of protein pastes for infants food
with high hypoallergenic, probiotic, including antagonistic properties when stored in a sealed container at a temperature of (4 +2)
°C for 28 days. It is proved that under indicated conditions in the course of 24 days the studied samples of target products possess high
organoleptic and standardized physical, chemical, biochemical and microbiological quality indicators, and are, also, characterized by
high content of probiotics: 6,7-10%...4,0-10"° and (0,9...8,0)-10° CFU/cm? of living cells of bifidus bacteria and lactobacilli, accordingly.
It has been established that the limit storage period baby’s food protein pastes produced according to the improved technology and
stored at temperature (4+2) °C should not exceed 12 days with due account of the safety margin for sour-milk infant drinks (provided
they are kept in sealed-off containers).

Keywords: infant food; protein pasta; storage; temperature;organoleptic characteristics, acidity; microbiological indicators;
biochemical indicators, probiotic properties.

Beryn BIKOM JI0 TPbOX pOKIiB, SKHM HEOOXiJHO CHOXXHUBAaTH
IIPOXYKTH 31 30a1aHcOBaHUM cKJazoM [1].
Bmpomoexx  ocTaHHIX JecATWITE B YKpaiHi BesymoBHO, Hafikpam[o DKE0 A HEMOBIKIT €

CIIOCTEpIraeThCsl TEHAEHINSI MO POCTY HAPOPKYBAaHOCTI, MAaTEPHHCHKE MOJIOKO 3a YMOBH, IO MaTH 370pOBa i
oo Bene A0 30UIBIICHHS KUTBKOCTI HEMOBJIAT Ta MTEH  OTPHMYye IIOBHOLIHHE XapdyBaHHSA [2]. VYV OinmbmocTi
po3BUHYTHX KpaiH €Bponu monazn 80% marepiB roayroth
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miteir cBoiM MonokoMm. lle Hacmimok — JepiKaBHUX
MpOTaraHJAnuCTChKuX Kammanid. Jlie HaBiTh BcecBiTHA
opraHizaris mo 60poTr0i 3a TpyaHe roxyeanHsA. [3]. B
Halii KpaiHi, Ha ’Kanb, CUTYyalis iHaKma. 3a OLiHKaMHU
Acorianii BUPOOHHKIB JUTSYOTO XapuyBaHHs, B YKpaiHi
qme 22 % niTeld 3HaXOJMTHCS BUKIIOYHO HA TPYAHOMY
rogyBanHi (B Pocilicekiit ®enepauii — 32 %, B kpainax
A3zii — 54 %). Jlume 5 % yxpalHCbKHX MaTepiB KOPMIISTH
Jitedt rpyaio 1o poky [4, 5]. B Takux ymoBax nmpobnema
3a0e3neueHHsd  OIiTEd  BUCOKOSAKICHMMH  O10JIOTIYHO
MTOBHOLIHHAMH TIPOAYKTAMH Xap4yBaHHS MOXe OyTn
BUpIIIEHa TITBKM dYepe3 CHCTEeMy IX MPOMHCIOBOTO
BHPOOHHMIITBA.

Tomy MiHICTePCTBO arpoOmMONITHKA Y KpaiHU
iHIIITOBAJIO pO3pOOKY Jep:KaBHOI IITBOBOI MPOTpPaMH
PO3BUTKY JUTSAYOrO0 XapuyBaHHS B YKpaiHi Ha
2012...2016  pp., 3rizHO  sKOI  mependavaeThCs
30iNbIIEHHS  BHYTpILIHIX ~ 0OOCSATIB  BUPOOHHMITBA 1
PO3LIMPEHHS] ACOPTUMEHTY IPOAYKTIB JJsl JMTSYOTO
xapuyBaHHs [6]. Peamizamis wmiei mporpamu crpusiia
PO3LIMPEHHIO ACOPTHMEHTY Ta HapOLIyBaHHIO
MMOTY>KHOCTEH 13 BHPOOHWIITBA TPOIYKTIB U MAIIOKIB.
[lepcriekTHBHIM €  BHPOOHHITBO  ITACTOIOMIOHUX
MOJIOYHHX MPOIYKTIB U AUTSIOTO XapuyBaHH [7].

Opnak, Bci icHylo4i macTomomiOHI MOJOYHI
MPOLYKTH JUTAYOrO XapuyBaHHA HE aJamlToBaHI [0
MOJIOKa JKIHOYOTO, TOMY pO3pOOKa HOBHX IPOIYKTIB

00paHOr0 ITLOBOTO CEerMEHTy — TMacT OLIKOBUX
mutsyoro xapuysasHs (I1B/1X) € akryansHOIO.
Merta po6otu
Mertoro  mOCHUKEHHS CTalno  OOIPYHTYBaHHS
TPaHWYHOTO TepMiHy 30epiraHHs macT  OLIKOBHX
JUTSYOTO  XapyyBaHHS, YacTKOBO aJaNTOBaHUX [0

MOJIOKA JKIHOYOTO, BUPOOJICHUX TEPMOCTATHIM CITIOCOOOM
1 po3thacoBaHUX y TEPMETHYHY Tapy.

Jns  [MOCATHEHHS TIOCTaBICHOI MeTH  Oyiu
BU3HAYCHI Ta BUPIILIEHI TaKi 3aBJaHHs:
JOCHIZUTH 3MiIHYy OpPraHOJENTHYHUX, (I3UKO-

XIMIYHHX, MIKPOO10JIOTIYHHUX Ta 010XIMIYHMX MMOKAa3HUKIB
sikocti TTBJIX, BHpPOONEHUX TEPMOCTATHHM CIIOCOOOM,
pu 30epiraHHi y repMEeTHUHIN Tapi;

OOIPYHTYBaTH TPHUBAIICTh TPAHUYHOTO TEPMIiHY
30epiraHHs LUTBOBOTO MPOAYKTY y TepMETHYHiil Tapi 3
ypaxyBaHHSM KoeQillieHTa 3aracy;

BU3HAYHTH BIUIMB PEIENTYypHUX IHTPENi€HTIB
[BJX =Ha 3MiHy MMOKa3HUKIB iX SIKOCTI TpW 30epiranHi i
HAJaTH PEKOMEH/AIII] 1010 BUKOPUCTAHHS Y CKIIa/Ii acT
OLIKOBUX JMTSUOTO Xap4yBaHHs NMPeOiOTHKIB, POCITUHHUX
OJIii, KOMIICKCIB BITAMiHIB Ta MiHEPAJIbHUX PEYOBHUH.

BukjiagaHHsi 0CHOBHOI'O MaTepiany

ITactu O1IKOBI JUTSYOTO Xap4yBaHHS
PEKOMEHJIOBAaHO BUPOOIATH TEPMOCTATHUM CIOCOOOM i3
3aCTOCYBAaHHSM TEPMOKHMCIOTHOI ~ Koaryisuii — OiuIKiB
MOJIOKa 3HEXHMPEHOTO 3 TIOJAIBIINM  BiJIUICHHIM
O1TKOBOI MacH BiJI CHPOBATKH, BaJbIFOBAHHSM OTPHUMAaHOL

OinmkoBOi Macw, 3MINIyBaHHAM ii 3 TIONEPEIHBO
CKBAIlICHUMH KOMOIHOBAaHMMH BepIIKamMH, (acyBaHHIM
JI0 TEPMETHYHOI Tapu 3 MOJANBIINM JOKBAIIyBaHHIM Yy
Tapi B TEPMOCTaTHiii KaMmepi I OXOJOMKEHHSIM [0
TeMIIepaTypu 30epiraHHs. Bukopucranns Ut
BUPOOHHMIITBA OITKOBHUX IMACT TEPMOCTATHOI'O CIIOCOOY €
IHHOBAIIHUM MiXO0JIOM B MOJIOKOTIepepoOHiii rarysi.
Hns BupoOHunrBa I1B/IX Oyno pexomeHIOBaHO

BUKOPHCTOBYBAaTH  3aKBallyBalbHI  KOMIIO3MLII i3
3MIIIAHUX ~ KYJABTYp ME30(IIPHUX  MOJOYHOKHCIIUX
JIAKTOKOKKIB (BK MMUI) 3 T ABUIIIEHUMH

NPOTEONITUYHIMH BJIACTUBOCTSMH 1 MOHOKYJIBTYP IBOX
BHU3HAHUX KJIACUYHUX NMPOOIOTHKIB — L. acidophilus La-5 i
B. animalis Bb-12 y cuiBBigHomenni 1,0 : 0,1 : 1,0

(BUXigHAa KOHIIGHTpAIlis KyJIbTYyp TpH  IHOKYJIALIi
moBuHHa ckiaagatu 1-10%, 1-10° i 1-10° KYO/em?
BiamoBinHO). Ockineku  OinkoBa Maca, OTpHUMaHa

TEPMOKHUCIIOTHOIO Koaryjsuicro, mictuts (4,0...5,5)-10°
KYO/r xurresnataux wiitud MK L. acidophilus La-5,
mpotiec (bepmenTarii KOMOiIHOBaHHX BEPIIKIB
3 CHIOBAIM 3 BUKOPHCTaHHSAM MOHOKYJIbTYp (MK) B.
animalis Bb-12 'y ckmagi mio(idbHO BHUCYIIEHOTO
OakkOHIIEHTpaTy OesnocepenHsoro BHeceHHS FD DVS
Bb-12  abo 3aMOpPOKEHOTO  OaKKOHIIEHTpATy
6e3nocepeanporo BHeceHHA F DVS Bb-12 ta 3K L. lactis
ssp. lactis, L. lactis ssp. cremoris, L. lactis ssp.
diacetilactis 1 L. mesenteroides y ckiaai 3aMOPOXEHOTO
OakKOHIIEHTpaTy Oe3mocepeqHbporo BHeceHHs F DVS C-

303 1 OakKOHIIEHTpPaTy, OTPUMAHOTO JiO(GUILHHM
cyurinasam — FD DVS CH N-11 [8].
Honst MPOBEICHHSI CKCTIePHUMEHTATBHUX

JIOCHI/DKEHb OTpUMaHy OUIKOBY Macy 3MillyBajikl 3i
CKBAIICHUMH KOMOiHOBaHWMH Bepiukamu. OTpuMaHHS
OLITKOBOT MacH TEPMOKUCIOTHAM CITOCOOOM 3IiHCHIOBAIH
AHAJIOTTYHO TAKOMY B TEXHOJOTIi arunodinpHUX mact [9]
i3 3acTocyBaHHAM s (epMeHTallii CHPOBATKU
OakkoHIIEHTpaTIB Oe3mocepenaporo BHeceHHS F DVS La-
5 abo FD DVS La-5 mpu temmeparypi (37£1) °C
mpoTsiroM 1BoX ni0. s OTpUMaHHSA KOMOIHOBaHHX
BEpIIKIB MOJIOYHI BEPUIKH 3 MAacOBOIO YaCTKOW IKHPY

28 % 3MimyBanu 3 OJIi€0 TapOy30BOIO 1 OJi€r0
BHCOKOOJIETHOBOIO COHSIITHUKOBOIO padinoBaHO0O
JIE30JIOPOBAHOI0 Y  KITBKOCTi, sKa 3a0e3medyBaiia
CITiBBITHOIICHHS MOJIOYHOTO, rapOy30BOr0 i

BHCOKOJIETHOBOT'O COHSIIHUKOBOTO xwupiB 7,0 : 1,5:1,5;
BHOCWJIM B HHX (pykTo3y, sk OidimoreHHuil ¢axrop
(macoBa gactka — 0,1 %); migirpiBanu qo Temneparypu 75
°C; TOMOTEHI3yBalll IBOCTYIICHEBHM CIIOCOOOM TIpH
3a3HavyeHid Temmeparypi Tta TUcKy 8,5 Ta 3,0 MIla Ha
NepuioMy  Ta  JPyroMy  CTYNEHSX  BiJIIOBIJIHO;
nacrepusyBaiu npu temmnepatypi 95 °C 3 Burpumkoro 10
XB.; OXOJO/KYBIU JI0 TEMIIEPAaTypH 3aKBallyBaHHS —
(37+1) °C 1 3akBamryBaJid OJHIEI0 3 PEKOMEHIOBAaHUX
3aKBallyBaJbHUX KOMIO3UIIIH:

- xomnosuttid 1 cknaganacs i3 MK B. animalis Bb-
12 y cxnani OakkoHuenrpatry F DVS Bb-12 i 3mimaHux
KyneTyp MMIJI y cknani 6akkonuenrpary F DVS C-303
(BUXimHa KOHIEHTpamis KyibTyp OidimobakTepii Ta
MMUJI npu iHoKysmii cknanana 1-10° KYO/em®);
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- kommnosuuis 2 cknaganacs i3 MK B. animalis Bb-
12 y cxnani 6akkoHueHTpary FD DVS Bb-12 i 3mimaHux
KyneTyp MMIJI y cknaai 6akkonuentpaty FD DVS CH N-
11 (BuxigHa KOHLEHTpalis KyJbTyp Oidimobaxrepiii Ta
MMUJI ipu iHokysLii cknanana 1-10° KYO/em3).

Y o0uaBi maprii CKBalleHUX KOMOIHOBaHHX
BEpIIKIB BHOCHJIM KOHLIEHTPAT JIaKTyNo3u «JlakTycam» i3
po3paxyHky 0,5 % 7akTyno3u y roToBiii OUIKOBIN Maci i
KOXKHY MapTiio UMM Ha TPU YaCTHHU: y nepury
YaCTHHY CKBAaIICHHX KOMOIHOBAaHMX BEPIUKIB BHOCHIN
komiieke BitamiHiB FT 041081EU B KigbKOCTi, sKa
3a0e3medyBalia BMICT KOMIUIEKCY B TOTOBIiH OiTKOBil Maci
5 mr/100 T; y ApyTy 9acTHHY — KOMIUIEKC MiHepalbHUX
pedoBun FT 042836EU B kinmpKoCTi, sKa 3a0e3medyBajia
BMiCT KOMITIEKCY B TOTOBiil OinkoBid mMaci 5 mr/100 1; y
TPETI0 YaCTUHY — KOMIUIEKC BITaMiHIB Ta MiHEpaJbHUX
PEUOBHH y 3a3Ha4E€HHX KOHIIEHTPALIisX.

I3 OinkoBoi Macu 1 CcKBamleHHX 30araueHux
KOMOIHOBaHMX  BEpLIKiB,  TOTyBaIW MBI  cepii
eKCIIepUMEHTAIIbHUX 3pa3KiB [8]:

— eKCIIepUMEHTABHHUH 3pa3ok 1-1 (1-2) — cymim
0imkoBOi Mach i KOMOIHOBaHHMX BEpIIKiB, CKBaIICEHHX
kommosumiero 1 (abo kommoswmiiero 2) 1 30aradeHux
JIAKTYJI03010 Ta BiTaMiHAMU;

— EKCIIepUMEHTATBHUN 3pa3ok 2-1 (2-2) — cywmim
0imkoBOi MacW 1 KOMOIHOBaHMX BEpIIKiB, CKBaIICHUX
kommozuuicro 1 (abo xommosuiiero 2) 1 30araueHUx
JIAKTYJI03010 Ta MiHEpAIbHUMHU PEYOBUHAMM;

— eKcnepuMeHTanbHul 3pa3ok 3-1 (3-2) — cymim
OinmkoBOI Macu 1 MOJIOYHO-POCIMHHHMX  BEpIIKIB,
CKBallleHHX Komnosuiieo 1 (abo xomnosuimiero 2) i
30araueHMX JIaKTyJ03010, BiTaMiHAMU Ta MiHEPaJIbHUMHU
peYOBHHAMU.

3a KOHTpOJIBHI 3pa3ku | Ta 2 BHKOPHUCTOBYBAIH

cymimi  OinkoBoi MacH, OTpUMaHOi i3  MOJOKa
3HEXHUPEHOTO  TEPMOKHCIOTHOIO  KOAryJIiero,  3i
CKBALICHMMH MOJIOYHMMH BEpIIKAMH 3 MAacOBOIO

yacTkoro xkupy 40 % (MacoBa 4acTKa )KHPY B MOJOYHHX
BEpIIKax BIANOBiJaja Takii B KOMOIHOBaHHX BEpIIKAaX),
00po0IieHi 32 aHAIOTTYHUMH PEXKUMaMH 1 CKBAIlICHI THMHU

K 3aKBalIyBaJIbHUMH KoMIo3uiissMu 1 1 2, mo W
eKCIIePUMEHTAIIbHI 3pa3KH.

BupoGneni 3pasku IIBJIX 30epiranm  npu
temriepatypi (4+2) °C, OCKUIBKM TIpH TMiJBUINEHHI

temnepatypu 10 §...10 °C y HUX MOXKYTb IPOAOBXKYBaTH

PO3BUBATHCH MIKpOOpTraHi3MH 3aKBaIlyBaJIbHIX
kommosunid [10 - 14], mo cHopuATAME MOTIPIICHHIO
CHOXMBHMX  BJIACTHBOCTEM 1  MEIMKO-O10JIOTIYHHMX

XapaKTEePUCTUK MPOIYKTy. BHKOpUCTAHHS TeMmmepaTypu
30epiranns, Hmwk4doi Bim 0 °C, y texnonorisx ITBIX
HEJIOMYCTHUMO, OCKUIBKM Ipu X  3aMOpOXKYBaHHI
3MIHIOIOTBCS CTPYKTYPHI XapakTepUCTHKH OUIKiB Ta
JKUPIB, MO0 BUKIMKAE TOTIPIICHHS IMOKA3HHUKIB SIKOCTI,
30KpeMa OpraHojenTHYHuX i peosioriynux [15, 10]. Tomy
po3dacoBani y acentuuHux ymoBax 3pasku [IBJIX
30epirany B repMeTHuHid Tapi mpu temmepatypi 4 °C
npotsirom 28 nio.

Y mpomeci 30epiraHHs mpoTsroM 28 mi6 3
TIEPIOJMYHICTIO 4 TOOH BU3HAYAIH TaKi TOKA3HIKH:

— (Qi3uKo-XiMiUHI — Temmeparypy 30epiraHHs — 3a
I'OCT  25754-85;  TuTpoBaHy  KHCJIOTHICTb  —
tutpuMeTpuaHIM MeTogoMm 3a 'OCT 3624-92 (puc. 1, a;
2,a); aKTHBHY KHCJOTHICTh — MOTCHIIIOMETPHYHHM
metojoM 3a 'OCT 26781-85 (puc. 1, 6; 2, 6);

— OloXiMi4YHI — AHTMOKCHJAHTHY aKTHBHICTb — 3a
METOJIOM, sKWH Oa3yeThCs HA Karami3i MepeHoCy
CIeKTPOHY TPOMYKTOM B  CHCTEMi «BIJHOBIICHHIA
HIKOTIHAMITAaICHIHIUHYKICOTHT — (epOoIMaHiy Kairo»
[16] (puc. 5, a; 6 a); MakCHMaTbHO MOMJIMBHHA BMICT
MAJIOHOBOTO JaJbIeTiMy B TPOAYKTI TIPH TOBHOMY
OKHCHCHHI — KOJOPHMETPHYHAM MeTofoM 3a [17]
(puc. puc. 5, 6; 6 6);

— MIKpOOiONOTiYHI — KUIBKICTh KHUTTE3JATHUX
KIIiTHH npobioTnaHuX KyneTyp — MK B. animalis Bb-12 'y
1 cm® mpomykry — mociBoM y posnumTe B MpPOGipKH
BUCOKHM CTOBITYMKOM  TIOTJIIKOJIEBE CEPEIOBHUIIE i
TepMocTatyBaHHAM npu 37 °C 6e3 IOCTymy KHCHIO
npotsirom 48...72 rox. 3a JICTY 7355:2013 (puc. 3, a; 4,
a); HalOLUTBIII BipOTiHE YHCIIO KUTTE3NATHUX KIiTHH MK
L. acidophilus La-5 y 1cM® npoaykTy — mociBoM y
po3nurte B MPOOIPKM ~ BHUCOKAM  CTOBITYUKOM
CTepUJII30BaHE 3HEKHUPEHE MOJIOKO 1 TEPMOCTATYBAHHSIM
npotsirom 72 roa. 3a 'OCT 10444.11-89 (puc. 3, 6; 4, 6);
KinbKicTh sxurTTe3mataux kimitun 3K L. lactis ssp. 1 oM’
MPOAYKTY — TOCIBOM y PO3IUTE B NMPOOIPKH BHUCOKHM
CTOBITYMKOM CTepHITI30BaHE MOJIOKO i
TePMOCTaTyBaHHAM TmpoTsrom 72 roxmy 3a ['OCT
10444.11-89 (puc. 3, B; 4 B); HasBHICTh OakTepill rpymnu
KMIIKOBUX mamuuok y 0,3 cM® — 1mociBoM Ha cepejioBuIna
Kecnep 3a ICTY IDF 73A:2003, Bu3HAYCHHS KiTbKOCTI
JPIKIKIB Ta IITiceHiB B 1 cM® — IOCiBOM Ha cepeloBHILE
Cabypo 3a TOCT 10444.12-88.

OO0roBopeHHs pe3yJIbTaTiB

VY mpomeci 30epiraHHS KOHTPOJIBHOTO 3paska |
MBJX (3pa3ox 4) THTpOBaHA KUCIOTHICTH HOTO CTPIMKO
HapocTaja, a akKTHBHA 3HWXKyBamacsi a0 20-toi nodu
30epiranns (puc. 1, a, 0, BIAMOBIAHO), 10 O0YMOBIJICHO
aKTHBHUM DPO3BHUTKOM Y I[IbOMY 3pa3Ky JaKTOOaKTepii
(puc. 3, B). Cmim 3a3HauMTH, MmO 3pa3ok 4 Mae
MaKCHMaJIbHy KOHLEHTpAII0 XUTTE3AaTHUX KIiTHH MK
L. acidophilus  La-5, sxi €  HaHCHIBHIIINMHU
KHCJIOTOYTBOPIOBAYaMH 13 yCiX BHKOPHUCTAHMX Y CKJasi
3aKBallyBaJbHOI KoMmosuiii 1 KymbTyp Jsakto- M
Oidpimobakrepiit, ToMmy Bxe Ha 10-Ty moOy 30epiraHHs
HOro  KHCJIOTHICTP  JOCSTa€  TPAaHWYHOTO  JUIA
MACTONONIOHMX  TMPOAYKTIB  JUTAYOTO  XapUyBaHHA
3Ha4deHHs — 180 °T; mpu bOMy cMak MPOAYKTY € 3aHAJTO
KHCJIUM, HIO HE JIOMYCTHUMO Y MPOAYKTAX JUIsl Xap4dyBaHHs
miteii BikoM Bixg 8-mMm MicamiB. Ilicns 20-toi mobu
TUTPOBaHa KHCJIOTHICTh 3pa3ka 4 3HWXKyBauach, IO
MOSICHIOEThCSI TJIMOOKUM TI€PETBOPEHHSIM aMiHOKHCIIOT
(ne3aMiHyBaHHAM), OTPUMAHMX TIPH TiAPOIi3i OLIKIB mif
€0  TPOTEONITUYHMX  (epMeHTiB, sIKi BHAUISAIOTH
kiitian 3K MM y cknmani 6akkonnentpary F DVS C-
303 1 MK L. acidophilus La-5 y muponeci akTUBHOI
JKUTTEASUTBHOCTI; TPH  [BOMY AaKTHBHAa KHCIIOTHICTH

BICHUK HTVY "XIII" Ne 32 (1254)

125



CEPIA "HOBI PILIEHHA B CYYACHUX TEXHOJIOI'AX"

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

3alMIIaNach INPAaKTHYHO HE3MIHHOIO 32  paxyHOK
OyepHHUX BIACTHBOCTEH MOJIOYHHMX OUIKIB. [ nnbOoki
3MIHM aMiHOKHCIIOT BUKJIUKAJIH INOSABY Y KOHTPOJIBHOMY
3pasky 1 I1BJIX ripkyBaroro mpucmaky Ha 21-22 no0y
30epiraHHs, 0 3po0HIO MPOAYKT B3arali HENpHIaTHHM
n0 xapuyBaHHSA. KiUIbKICTh KHTTE3MATHHX  KIIITHH
0idimoOakTepii y 3pasky 4 3HIDKyBaJlaCh HPOTSITOM
BCBOTO JIOCIIDKECHOTO TepMiHy 30epiranHs (puc. 3, a). 3
orysiy Ha BUMord [18], rpaHnYHMIA TepMiH 30epiraHHs
3pa3ka 4 He OBHHEH IIepeBUIIYBaTH 5 1i0.

IIpu 30epirannai koHTpompHOTO 3paska 2 IIBAX
(3pa3ok 8) TUTpOBaHA KUCIOTHICTh WOTO 301IbIITyBalach,
a aKTUBHA 3HIDKyBasacs mpotsaroM 28 mib (puc.2 a, 6,
BIMOBIMHO), IIO TaKOX OOYMOBIEHO aKTUBHUM
PO3BUTKOM y HBOMY 3pa3Ky JakToOakTepiii (puc. 4, B).
OnHak, 3pa3oKk 8 Mae HIKYY BHXIJHY KOHIICHTPAIIIO
xkurresgataux kiituH MK L. acidophilus La-5 1 3K L.
lactis ssp. 1, IK HaCNiJOK, HIDKYY IX KOHIICHTPAIIO Y
MIPOIYKTi IPOTATOM BCHOT'O MpOLIECy 30epiraHHs.

ToMy rpaHMYHO AOMYCTUMHH piBEHb THUTPOBAHOI
KHCJIOTHOCTI ISl TACTOMOMIOHUX TPOAYKTIB IHUTSYOTO
xapuyBaHHs — 180 °T, y koHTponsHOMY 3pa3ky 2 [IBJAX
Bi/I3HAYa€eThCS Yepe3 13 mi0, micis 90ro mpoaIyKT HabyBae
BUPa)KEHOTO KHCIIOMOJIOYHOTO CMaKy, HE TO3BOJIEHOTO Y
MpOAyKTax I XapdyBaHHS [iTed BIKOM Bix 8-mu
MmicaniB. Crmix Bim3HauMTH, IO Yy 3pa3ky 8§ He
BiIOYBaIOTbCS 3MiHM aMIHOKHCJIOT, HIO OOyMOBIIEHO
3HAYHO HW)KYMMH TPOTEONITHYHUMH BiacTHBOCTSIMH 3K
L. lactis ssp., sxi Bxomats no BK FD DVS CH N-11 B
nopiBHAHHI 3 KynsTypamu MMJI y cknani BK F DVS C-
303119].

bidinobakrepii y 3pasky 8 TakoX IOYMHAIOTH
BIIMHPATH 3 TIepIIoro JHs 30epiranus (puc. 4, a), o
00yMOBJIEHO BiACyTHicTIO OidinoreHHUX QakTopiB y
MIPORYKTi (4K 1 y 3pasky 4). 3 ormsany Ha Bumoru [18],
TpaHUYHUI TepMiH 30epiraHHs 3pa3ka 8 He IOBHHEH
mepeBUIIyBaTH 6,5 mio.

B excnepuMeHTanbHMUX 3pa3kax MepUIoi Ta APYroi
IpyI THPOBaHa KUCIOTHICTh MpOTsirom 24 ni0 36epiraHHs
3Haxommiach B Mexkax 135...180 Tta 130...180 °T
BiAMoBigHO (puc. 1, a; 2, a), a akTUBHA KUCJIOTHICTh — Y
Mexax 4,68...5,14 ta 4,65...5,13 pH BignosigHo (puc. 1,
0; 2, 0).

Taki 3HayeHHS KUCIOTHOCTI OOyMOBIIOBAIN
YUCTUHI KHCIIOMOJIOUHHH CMaK y BCIiX
eKCIIEpUMEHTAIBHUX ~ 3pa3kax  mpoTrsroM 24 1ib
30epiraHHsa, KOHCHCTEHIIS 3pa3kiB Oymi M’dKa, Ma3Ka,
HDKHA, XapakTepHa Ui TIACTONMOMIOHMX  IUTSIYNX
OITKOBUX NPOIYKTIB; KOJip 3pa3kiB OyB BHPaKCHUM
KPEMOBHM, 10 OOYMOBJICHO BHCOKHM BMICTOM JKHPY B
nponykti (15 %) 1 HasgBHICTIO Yy CKJIJi YKHPOBOTO
KOMIIOHCHTY  POCIMHHUX  Ojiii  (rapOy3oBoi  Ta
BHCOKOOJICTHOBOI COHSIIIHUKOBOT); HAHOLIbII BUPAKEHUM
KpeMoBUM OyB Koiip y 3pakax 1-1, 1-3, 2-1 ta 2-3,
30arayeHuxX KOMIUIEKCOM BitamiHiB. Ilicia 24-toi no0u
30epiraHHs y eKCIepUMEeHTAIBHHUX 3pa3Kax IepIiol Irpymnu
TaKOX BiJI3HAYAIIOCh HE3HAYHE 3HWKEHHS THUTPOBAHOI
kucaotHOcTi (Ha 1,5...2,0 °T) — puc. 1, a, oOyMoBIieHe
BUKOPUCTaHHSIM Yy CKJIall 3aKBAIlyBaJbHOI KOMIIO3HIIi

BK F DVS (C-303, sxe oOyMOBWJIIO He3HAdHi 3MiHH
aMIHOKHCJIOT, HAKOMHMYEHUX IMPHU TPOTEONi3i MOJIOYHHX
OinkiB y 3paskax 1-1, 1-2, 1-3. Ognak, Taki He3Ha4Hi
3MIHM aMiHOKHUCIIOT HE TIPU3BEJIH JI0 MOSBU y 3a3HAYECHUX
3pa3kax TIPKOTH, OCKUIBKH Tporec micis 24-Toi 100u
TUIBKK TOYaBCs. B ekcnepuMeHTanbHUX 3pa3kax Ipyroi
IPYIY TUTPOBAHA KUCIIOTHICTh 301IbIIyBasacs i micis 24-
Toi n0OM 30epiraHHs i Ha 28-My 100y Hocsirana 3HaYeHb
175...189 °T (puc. 2, a).
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Puc. 1 - 3muina mumpoeanoi (a) ma akmuenoi (6)
Kucromuocmi npu 30epicanni IIB/IX 3 euxopucmanuam
3axeautyéanvbroi komnosuyii 1 3a memnepamypu 4...6 °C
8 eepMemudHit mapi:

1 — excnepumenmanvruti 3spazok 1-1;
2 — excnepumeHmanvbHull 3paszox 1-2;
3 — excnepumenmanvruil 3pazox 1-3;
4 — xonmponvHull 3pasox 1;
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Puc.2 - 3uina mumposeanoi (a) ma axmuenoi (6)
xkucinomuocmi npu 36epieanni [IB/IX 3 euxopucmanusm
3aK6aAULYBATLHOI KOMNO3UYii 2 3a memnepamypu
4...6 °C 6 eepmemuuniti mapi.

5 — excnepumenmanbHuil 3pazoxk 2-1;
6 — exchepumMeHmanbHuLl 3pazox 2-2;
7 — eKCnepuMeHmanbHull 3pasox 2-3;
4 — KOHMPOLHULL 3pA30K 2.

Hwmxdi  3HAaYeHHS  THUTPOBaHOI  KHCIOTHOCTI
eKCIIEPUMEHTAIbHUX ~ 3pa3KiB Y  TOpPIBHAHHI 3
KOHTPOJBHUMH OOYMOBJICHI BHCOKOK KOHIICHTPAIIIEI0 B
JIOCTimHUX 3pa3kax Oidimobakrepiii (puc. 3, a; 4, a) i
MMJI (puc. 3, B, 4, B), sKi HE € CHIBHUMH
KHCJIOTOYTBOPIOBAYaMH, i 3HA4YHO HIDKYOFO
KOHLEHTPALIEI0 JKUTTE3NATHUX KIITHH anuIo(iibHUX
nanm4ok (puc. 3, 0; 4, 0) — CHIIBHHX KWJIOTOYTBOPIOBAYIB.
HaiiBumii 3HaueHHs1 THTPOBAHOI KMCIOTHOCTI (pHc. 1, a; 2,
a) MamoTh 3pasku 1-3 Ta 2-3, B SKHMX BiI3HA4Ya€THCA
MaKCHMallbHa KUIBKICTh BCiX KyJIBTYp JIaKTO- #

Oidpimobakrepiit (puc. 3, puc. 4), BBeIEHHX OO0 CKJIaLy
[IBJIX, 1m0 TMOSCHIOETHCS CTUMYJIOIOYOI0 Ji€l0 Ha
MIKpOOPTaHi3MH 3aKBaIlyBaJbHUX KOMITO3HIIIN BiTAMiHIB,
MiHEpaJbHUX PEYOBHUH, a TAKOK «IIATPUMYIOUYOIO» II€I0
JIAKTYJ031 1010 6idinopnopu B ycix
eKCIepUMEHTAIPHUX 3pa3Kax. Jlemo Hmk4l 3HaueHHs
KHCJIOTHOCTI MaroTh 3pasku 1-1 ta 2-1, BMicT makrto- i
0idinodaxTepiil B AKUX HIDKYUH, HIX y 3pa3kax 1-3 Ta 2-3
(puc. 3, puc.4), HaWHWKYMH pIBEHb TUTPOBAHOI
KHCTHOCTI MaioTh 3pa3ku 1-2 ta 2-2 (puc. l, a; 2, a),
BMICT KOPHCHOI MIKpO(IOpH SKHX HAWHIDKIHNA cepes
yCIX JOCIHIIKEHNX EKCIIepUMEHTAIbHUX 3paskiB. OTxe,
Ha 30epeXeHHS  OJKUTTE3NATHOCTI  MIKPOOPTaHI3MiB
3aKBaIlyBaJIbHAX KOMIIO3UIM BiTaMiHH 3[IHCHIOIOTH
OlTbII CyTTEBHMI BIUIMB, HIK MiHEpajdbHI PEYOBHUHH, a
KOMILIEKC 3a3HaYCHUX (YHKIIOHAJIBHUX IHIPEII€HTIB Ma€e
HAHOLIBII BUPAKEHY «ITiATPUMYIOUY» IIFO.

Kpim TOro, Ha 30epexeHHs IKHTTE3NATHOCTI
Oidinobakrepiii y mnpoueci 30epiranns I[IBJAX nyxe
CYTTEBUII BIUTMB Ma€ JIaKTyJI03a, BBEIEHA JI0 CKJIQay BCiX
€KCIIEPUMEHTAIbHUX 3pa3sKiB BX: BMICT
xkuttesgataux knituH MK B. animalis Bb-12 y 3pa3zkax
mepmoi Ta apyroi Tpym mpotsarom 24 mib 30epiraHHA
cknamae 7,9-10%...4,0-10"° ta 6,7-10%...0,8-10'° KYO/r
BimnoBigHO (puc. 3, a; 4, a), 0 00yMOBIIIOE Ty’Ke BUCOKI
MpoOiOTHYHI ¥ aHTaroHiCTUYHI BIACTUBOCTI IMPOAYKTY, a
TaKOX BUCOKI OPTaHOJIENTHUYHI XapaKTEPUCTUKHU. 3pa3Ku
HepIoi rpynu MICTATH JeNo BUIIWT BMicT Oidigodiopu,
HDK BIJIIOBIAHI 3pa3Ku JApyroi rpymnu, o OOyMOBIIEHO
OuIbII aKTUBHUM po3BUTKOM 31 3K MMUJI, 110 BXOSTH 110
BK F DVS C-303. o6idigobakrepiii y mporeci
(depMeHTaIlii B KOMITO3UIIIT

Kinbkicts JKUTTE3TaTHUX KJIITHH MK
L. acidophilus La-5 y 3pa3kax mepmioi Ta JIpyroi rpym
ckmagae  (1,04...8,0)-108 T1a (0,9...7,0):108 KYO/r
BimnoBigHO (puc. 3, 6; 4, 6) mpoTsirom 24 1i6 30epiraHHs,
IO CYTTEBO TIiJICHIIIOE€ AHTarOHICTUYHI W TPOOIOTHYHI
BrnactuBocti [IBJIX. Kpim Toro, ammnodinpHi mamudku
MaroTh BUCOKI TPOTEONITHYHI BJIACTHBOCTI M pa3oM 3i
3MilIaHuMu  KynbTypamu MMJID mpuiimMarotTe ydacte y
NpoTeoJi3i OiNKiB, 110 3a0e3neuye B TOTOBUX MPOIYKTaX
rirnoajepreHHi BIaCTUBOCTI.

MesodinpHi MOJIOYHOKHCITI JIAKTOKOKKH
PO3BHBAIOTHCS B orieci 30epiraHus BCiX
EKCTIePUMEHTAIPHUX 3pa3KiB, II0 OOYyMOBIICHO IOCHUTH
BHCOKOIO AKTHUBHOIO KHCJIOTHICTIO TPOAYKTY IPOTSITOM
BCHOTO TEpMiHy 30epiraHHs Ta CTUMYJIOIOUOIO Mi€I0 Ha
KynbTypu MMIJI BiTaMiHiB, MiHEpaTbHHX pPEYOBHH Ta
MIPOAYKTIB KUTTEASUTEHOCTI 6idimobakTepiit i
nakrobauwi. KinbkicTh KUTTE3gaTHUX KiiTHH MMJI
cxnagae 7,0-109...7,0-1010 Ta 5,0-109...6,0-1010 KYO/r
y 3pa3kax mepuioi Ta Apyroi rpymn BianoBigHo (puc. 3, B;
4, B) npotsirom 24 ni6 30epiraHHs.
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B)

Puc. 4 - 3uina KineKocmi H#CUMMEIOAMHUX KIIMUH
MK B. animalis Bb-12 (a), MK L. acidophilus La-5 (6) i 3K
L. lactis ssp (8) y 1 & I1B/[X 3 ukopucmanHam KOMRO3uyii
2 npu 36epiecanni 3a memnepamypu 4...6 °C 6
eepmemuynii mapi: 5, 6, 7 — excnepumenmanvHi 3pa3xu
1-2, 2-2, 3-2, 6i0nogiono;, 8 — KOHMPONLHUIL 3PA30K
2’.
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HatiBumry KUTBKICTh poOiOTHKIB (MK
nmaktobarmn Ta MK 6idimodakrepiit) 1 MMJI 3
iABUIIEHNMH NIPOTEONITHYHUMH BJIACTHBOCTSIMH MAalOTh

3pasku I1B/IX, 30araueHi JIaKTyJ0300, POCIUHHUMHU
OJIsIMH, KOMIUIEKCAMH BITaMiHIB Ta MiHEpaJIbHUX
pEUOBHH.

JocnimkenHs 610XiMIYHIX MOKa3HUKIB (puc. 5; 6)
TaKOX CBiAYaTh IIPO TIEPCIEKTHBHICTH BHPOOHUIITBA
[BAX, 30araueHnx 3a3HAYCHUMH (QYHKIIOHATEHUMHU
IHTpei€eHTaMi, OCKIIBbKM BOHH MAarOTh  HaWBHIIi
AHTHOKCHIAHTHI BractuBocTi. L{i 3pa3ku macromomiOHMX
NPOAYKTIB MalOTh HAWBUII 3HAYCHHS aHTHOKCHIAHTHOI
akTUBHOCTI (245...248 om.akT y CBIKOBHUTOTOBICHUX
3paskax — puc. 5, a; 6, a) 1 HalfHIKINH BMICT MaJOHOBOTO
miampaeriny  (124...127 wmr/100 t #Opomykry |y
CBIXKOBHUTOTOBJICHHX 3pa3kax — puc. 5, 0; 6, 0). Y mporieci
30epiranHs 3pas3kiB 1-3 Ta 2-3 mporsarom 24 ai6 ix AA
3aJTUIIAETHCS MPAKTHYHO HE3MIHHOK (pHcC. 5, a; 6, a), a
Bmict MJI 30inmbmyerscss mmme Ha 21,6...21,8 Ta
22.,8...23,0 % (puc 5, 6; 6, 0), IO CBIAYUTH TPO BHCOKY
CTIMKICTh IMX 3pa3KiB 1O OKHCHEHHS Yy TpoIleci
30epiraHHs. AA 3pa3KiB IHIIHAX YOTHUPHOX
EKCIICPUMCHTAIBHUX 3Pa3KiB HE3HAYHO BiAPIZHAETHCA BiX
Takoi y 3paskiB 1-3 ta 2-3, omHak X CTIHKICTH [0
OKHCHEHHS JIEII0 HIpK4a (0COOIHMBO
3paskiB 1-2 Ta 2-2), M0 NOSCHIOETHCS BIICYTHICTIO B IIHX
3pa3kax BiTaMiHiIB aHTHOKCHIAHTHOTO Py, BHECEHUX 10
3paskiB 1-1, 1-3, 2-1ta 2-3 3 kommtekcom FT 041081EU.

Hocnmimxenns kinbkocti BI'KIT y 0,3 r nmpoaykty
CBIIYMTH TpO X BiACyTHICTH y 3a3HaveHiil maci [IB/IX, a
KUTBKICTh KUTTE3ATHUX KIITHH IUTICCHEH Ta JPIKIKIB
He mepeBuniye 10 KYO/r, mo JOBOIUTH MPaBUIBHICTH
BHOOPY MapaMeTpiB TEIUIOBOTO Ta OIOTEXHOIOTIYHOTO
oOpoOieHHs  CHpPOBMHM ¥ HamiBdaOpukariB y
TEXHOJIOTIYHOMY nporueci BHPOOHHUIITBA HOBUX
MMACTONMOIOHNX TPOAYKTIB [UIS XapdyBaHHS MAlIOKiB
BIKOM BiJI 8-MU MICHIIIB.

3 OISy Ha HaBe/IeHI pe3yapTaTi
eKCIIEPUMEHTAIIBHUX JIOCIIDKEHb, MOYKHA CTBEPIXKYBaTH,
mo npotaroM 24 ni6 excriepumeHTaibHi 3pasku [1BJ]X
MaroTh BHCOKI OpraHoJICNTHYHI, npoOioTHYHI
XapaKTepUCTUKH,  HOpMOBaHI  (i3MKO-XIMi4HI  Ta
MIiKpOOIOJIOTIYHI TMOKa3HUKH, TOMYy (i3 BpaxyBaHHAM
BuMmor [18]) rpaanunuit tepmin 36epiranns 161X mpu
temriepatypi (4+2) °C He moBHHEH nepeBuItyBaty 12 mib.
Takuit TpuBamuit Tepmin 36epiranns 116X 3pobuts ix
KOHKYPCHTHO3JJATHUMH ~ HA  CHOXXHUBYOMY  PHHKY
MPOAYKTIB AUTSIOTO XapUyBaHHS Y KpaiHH.

BucHoBKH

1. docmifkeHo 3MiHY OpPraHOJNENTUYHHUX, (I3HKO-
XIMIYHHX, MIKpOO10JIOTIYHMX Ta OI0XIMIYHUX MMOKa3HUKIB
skocti IIBJIX 3 BHCOKUMH TPOOIOTHYHMMH, Y T.Y.
AQHTarOHICTHYHUMH, ¥ TiOaJePreHHUMH BIIACTHBOCTSIMH,
mpu 30epiraHHi y TrepMeTH4HIN Tapi 3a TemmepaTypu
(4+£2) °C. TIlokazaHo, 1O MNpW 3a3HAYEHUX YMOBAX
npotsirom 24 n1i6 nociiaKeHi 3pa3Ky LiJIbOBOTO IIPOAYKTY
MaloTh BUCOKI  OpraHOJIENTHYHI, HOPMOBaHI  JuIs

MACTONONIOHMX  TMPOAYKTIB  JUTAYOTO  XapUyBaHHA
¢bi3uko-ximiuHi,  OioximiuHi Ta  MIKpOOIOJIOTIYHI,
NOKa3HUKH, a TaKO)X XapaKTePHU3YIOThCS BUCOKHM

BMiCTOM Mpo0ioTuKiB. BmicT sxutre3maTaux kiaitua MK
B. animalis Bb-12 y 3pa3kax mepuioi Ta apyroi rpym
npotarom 24 ni6 36epiranHs ckmagac 7,9-108...4,0-10'°
Ta 6,7-10%...0,8-10'° KYO/r Bimnosimzo. KingbkicTs
xurre3gataux kit MK L. acidophilus La-5 y 3pa3kax
nepmoi Ta gpyroi rpyn ckianae (1,04...8,0)-108 Ta
(0,9...7,0)-10% KYO/r Bigmosigno

2. BcranoBneHo, MmO TpaHWUYHHHA  TEpPMiH
36epiranns [16/1X 3a remneparypu (4%2) °C He NOBUHEH
mepeBumIyBaTH 12 nmi6 i3 BpaxyBaHHAM KOeQiIlieHTy
3amacy Ui KHUCJIOMOJIOYHHX HPOAYKTIB  IUTSYOTO
XapuyBaHHA (32 YMOBH 30epiranHs y TepMETHUIHIH Tapi).

3. JloBeeHO, M0 perenTypH MiTbOBHX MPOIYKTIB
MOBUHHI BKIIIOYATH JIAKTYJI03y, KOMIUIEKC BiTamiHiB FT
041081EU dipmu «Fortitech» ([anis) Ta KoMILIEKC
MmiHepanbaux peuoBuH FT 042836EU ¢ipmu «Fortitechy
([anist), BHCOKOOJIETHOBY COHSIIHHKOBY padiHOBaHY
ne3ozopoBany oxito sk Jukeperno MHIKK i rapOysoBy
onito sk mkepeno [THXK.
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AHHOTALIUA B cmamve u3n0cenvl pesyivmamsl UCCIe008aHULl USMEHeHUs noKazamenell Kauecmea nacm 6enKo8uix 0emcKo2o
NUMAHUS C bICOKUMU 2SUNOANIEPSEHHbIMY, NPOOUOMUYECKUMU, 6 T.Y. AHMALOHUCMUYECKUMU, CEOUCMEAMU NPU XPAHEHUU 8
cepmemuynol mape npu memnepamype (4+2) °C 6 meuenue 28 cymox. Ilokazano, 4mo npu yKa3zauuwix ycloeusx ¢ meuenue 24
CYMOK UCCIe008annble 06pa3ybl UMEIOM GbICOKUE OP2AHONeNMUYecKUe, HOPMUPOBAHHbIE PUIUKO-XUMUYECKUE, MUKDOOUOIOUYECKUE
U OGUOXUMUYECKUX NOKA3amenu Kaiecmsd. Ycmanoeneno, umo npedenvHulli CpOK XpaneHus nacm 0eiKogulx 0emcko2o RUmanus npu
memnepamype (4£2) °C ne oondicen npesviwams 12 cymok ¢ yuemom kodpduyuenma 3anaca Oniss KUCTOMOLOYHBIX NPOOYKIMOG
0emcko20 numanus (npu ycro8uu XpaHeHus 8 2epmMemuyHol mape).

Knrwuesvie cnoea: oJemckoe numanue; nacma 0enK08as;, XpameHue, MeMNepamypd, OpeaHolenmuyeckue noxKasamenu,
KUCTIOMHOCMb, MUKPOOUOTIOZUYECKUe NOKA3Amenuy, Ouoxumuieckue nokasamenu, npobuomuyeckue ceolucmad.
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