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AHHOTaNUsA

[InmeBass MPOMBILIUIEHHOCTD SIBIIETCS OJHOM M3 CTpaTerHYecKHX OTpaciiedl B pa3BUBAIOIIMXCS
CTpaHax M UrpaeT BaXKHEHILYIO POJIb B SKOHOMHUKE, MPOIOBOIBCTBEHHOH 0€30M1aCHOCTH U OOILECTBEHHOM
3lpaBooxpaHeHun. Pa3paboTka npoOHMOTHUECKUX PELENTYp MMIIEBBIX NMPOIYKTOB SIBJIAETCS KIHOUEBBIM
HanpaBJIeHHEM Ui OyAymiero pblHKAa (YHKIMOHAIBHBIX NMPOXYKTOB NuTaHus. llenbio Hacrosmiero
UCCIICIOBAaHUS SBJSUIACH pa3padOTKa pelenTypsl MpOopHIaKTHYECKHX HAIMTKOB HAa OCHOBE MOJIOKa U
MOJIOYHOIl CBIBOPOTKH C HCIIOJIB30BAaHHEM BHUTAMHHOB, MHHEPAJIOB, NMPEOMOTHKOB M MPOOHOTHKOB,
U3Y4eHHE MX OPraHOJIENTHIECKHX, (PU3HKO-XUMHUUECKUX, MUKPOOHNOIOTHUECKHUX MOKa3aTeel U IMUIIEeBOH
0€e30MacHOCTH.

B pesynbrate paboThl ObuiM  pa3paboTaHbl TPU BapHaldU  PELENnTyp MO KaKIOMY
MpoPIIaKTHIECKOMY HANHUTKy, Cpeaud KOTOpPHIX Obu1  oToOpaH BapmanT Noe3 ¢ BBICOKMMH
OpPra”OJENTUYECKUMH U TEXHOJIOTMYECKUMH TIOKA3aTEIsIMHU.

B kauectBe MpOOHMOTHYECKOM 3aKBACKH HCIOJIb30BAaH KOHCOPLUYM MOJOYHOKHCIBIX OakTepuit
Lactobacillus casei 1A B-RCM 0947, Lactobacillus paracasei 2A B-RCM 0948, Lactobacillus brevis 4
LB B-RCM 0610, obmamarommx aHTHMHUKPOOHOW aKTHBHOCTHIO B OTHOUICHWH YCJIOBHO-TIATOTEHHBIX
Oakrepuil. B kadecTBe mpeOHOTHYECKOH NOOABKM HCIIOJB30BaHbl WHYJIMH M NEKTHH, U1 0OOTaIleHus
UCII0JIb30BaHbl BUTaMuHbl A, C, B2, MuHepainbl oaua kainus u Marauii (Sigma, USA).

Wzyuena numeBast 6€30macHOCTh NpoduiIakTHdeckux HamuTKoB Nel m Ne2 Ha Hanu4me ycIOBHO-
NaTOT€HHBIX MHUKPOOPTraHU3MOB - SHTEPOKOKKOB, 30JI0TUCTOTO CTa(HIOKOKKA, KOJTU(POPM, CaIbMOHEL,
KUIIEYHON Najlo4uKH, JUCTEpUH, ApOoXoKeld, rpuboB. B pesynpraTe OLEHKM NHIIEBOH 0e30MacHOCTH
BBISIBIICHO OTCYTCTBHE pOCTa YCJIOBHO-TIATOTEHHOW MHKPO(IOpPEl Ha JAMArHOCTUYECKUX cpeliax.
OnpeneneHsl GU3NKO-XUMHYECKUE CBOMCTBA MPOopMIaKTHUeCKiX HamUTKOB Nel u Ne2 - maccoBast JoJist
xupa, 6enka, COMO, nakTo3bl, BOJbI, KUCIOTHOCTb, INIOTHOCTh U HUX COOTBETCTBHE HOPMAaTHBHOMY
JIOKyMeHTy. Jlyiss coxXpaHEHHMsT W OMNpeleNieHUs] CPOKOB TNPO(UIAKTUYECKMX HAIUTKOB H3y4eHa
KHU3HECTTOCOOHOCTH MPOOMOTHUECKUX MUKPOOPTaHU3MOB NpH XpaneHnu npu +4°C B Teuenne 30 cytok. B
pe3yabTaTe uccienyeMble Npo(UIaKTHIeCKUe HAUTKUA COAEPKAaT B CBOEM COCTaBE COOTBETCTBYIOLIEE
KOJIMYECTBO TIPOOMOTUYECKUX MOJIOYHOKUCIBIX GakTepuii 1,0x108 - 1,0x10” KOE/mu1, a Takke ycTaHOBJIEH
PEKOMEHIYyeMBIi CpOK XpaHeHus g mpodmraktudeckoro Hamutka Nel — mo 30 cyrok, s
npodunakTayeckoro Hanutka Ne2 — 1o 7-10 cyToxk.

KaroueBble cioBa: penentypa, NpoQUIaKTHYECKHHA HAMUTOK, MPOOHMOTHKH, MOJIOKO, MOJOYHAs
CBIBOPOTKA.

Ha ceromusmHmii 1eHh OJJHUM W3 OCHOBHBIX HAIIPABJICHUN B 00J7aCTH 3J0POBOTO IMUTAHUS
SIBIISICTCS CO3JaHME WHHOBAIMOHHOW TEXHOJIOTUU MPHUTOTOBIICHHS KUCIIOMOJIOYHBIX MPOAYKTOB
(HamUTKOB) MPOQHUIAKTUYECKOTO 3HAYEHUS, OOOTAIEHHBIX MHUHEPATbHBIMH BEIIECTBAMH U
BUTAMHHaMH, TPOOMOTHKAMU U TPEeOHMOTHKaMH. [lepCrieKTUBHBIM HAIPaBICHHEM B ITHINEBOU
MPOMBINIJICHHOCTH SIBIISIETCSl pa3paboTKa M CO3/IaHHWE HOBBIX BUJOB HATYPAIbHBIX HAMUTKOB,
oOmamaromux  (QyHKIIMOHATBHO-TEXHOJIOTHYECKUMHU CBONCTBAMH, TIOBBINICHHON IHIIEBOH W
OMOJOTUYeCKON IIEeHHOCTRIO [ 1].

JIMHAMUYHO  pa3BUBAIONIMICS PHIHOK (PYHKIMOHATBHBIX TPOAYKTOB MHTAHUS U
HEOOXOAMMOCTh OOecredeHus1 Bce 0oJiee MPUBIEKATEILHOIO acCOPTHMEHTA IPeaycMaTpUBaET
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pa3paboTKy HOBBIX MPOAYKTOB, OOTaThIX NPeOHOTHKAMH, TMOJU(EeHOTaMU, MUHEpalaMH,
BUTAaMUHAMH, MOJHOLUEHHBIMUA O€lKaMH WJIM HE3aMEHHUMBIMH MOJMHEHACHIIIEHHBIMU KUPHBIMU
KuciaoTamu [2].

Pa3paboTka mUILEBBIX PELENTyp ¢ MPOOMOTMKaMU M BUTAMUHAMH SIBISIETCS KIIFOUEBOM
00JacThI0 HWCCIENOBAaHUM i OyAyliero pbhIHKAa (QYHKIHOHATBHBIX MPOAYKTOB IHTAHUS.
CornacHO PKOHOMHUYECKUM MPOTHO3aM, MHUPOBOM PBHIHOK MHILEBHIX J00ABOK C MPOOMOTHKAMU
BbIpacTeT ¢ 3,3 10 7 Muinap0B Aosuiapos B nepuof ¢ 2015 mo 2025 roa [3]. beulo ycraHoBieHO,
YTO pa3iuyHble MPOOHMOTHKU TPOSIBISIOT O3JOPOBHUTEIBHBIE CBOWCTBA, HOPMAIU3YIOT
HApYIICHHYI0O MHUKpPOOMOTY KHUIIEYHOTO TpaKTa, TMOJABISIIOT IMATOT€HOB, O0JIATaroT
TUTOJUIIHIEMUYECKUM, aHTUTEPATOT€HHBIM U @HTHOKCHUJIAHTHBIM MOTEHIMAIOM [4, 5], a Takxke
UMMYHOJIOTHUECKUM () (HEKTOM U IPOAYKIHeH OMOaKTUBHBIX COCTUHEHUH [6].

Br160op mpoOHOTHYECKHUX MITAMMOB OCHOBAH Ha MX 0€30MacHOCTH, (YHKIIMOHATHLHOCTH H
TeXHoJIoTu4ecKkoil mpuronnoctu [7, 8]. IlomynspHble MPOOHMOTHYECKHE INTAMMBI BKIIOYAIOT
Ooakrepun u3 poxa Lactobacillus, Bifidobacterium wu Enterococcus [9]. Ilpobuotuku
OTIPEICTISAIOTCS KAaK <OKUBBIE MHUKPOOPTAHWU3MBI, KOTOPHIE IPU BBEACHUM B aJEKBAaTHBIX
KOJIMYECTBAX MPUHOCAT T0JIb3Y 30POBBIO X03stmHay [10, 11].

Jis mpoUIIaKTUKU Pa3BUTHS BUTAMHHHBIX M MUHEPATBHBIX JCPUIUTHBIX COCTOSHUN
PEKOMEHIYETCSl HCIOJIb30BaTh BUTAMHHHO-MHUHEpaibHble a00aBku [12]. [ns yBenudeHws
OMOJIOTMYECKON M IMHIIECBOM I[EHHOCTH B HAIMTKH HEOOXOAUMO I00aBIISATh BUTAMHUHEI, OCIIKH,
pacCTUTENbHBIE OJKCTPAKTHl JIEKAPCTBEHHBIX pPACTEHUN C BBHICOKUMH aHTHOKCHIAHTHBIMU
cBoiictBamu [13].

CnepnoBarenbHO, BBeJCHHE OHOAKTHBHBIX J100aBOK B PELENTYpPhl KHCIOMOJOYHBIX
IPOAYKTOB TO3BOJIAET MOJYYUTh TPOIYKTHI C 0Oojiee BBICOKOH NHINEBOW IIEHHOCTBIO U
OMOJOCTYITHOCTBIO HHIPEIUECHTOB.

TakuM 00pa3oM, IPUOPUTETHBIM HATIPABICHUEM B CO3[IaHUM KHCIIOMOJOYHBIX MPOJAYKTOB
(HamUTKOB) MPOMUIAKTHYECKOTO 3HAYCHHS  SBISIIOTCS  HMCCIICNOBAHHMS IO  CO3/JaHHIO
KOMOMHHPOBAHHBIX MPOAYKTOB HAa MOJIOYHON OCHOBE C HAIpPABICHHO 3aJaHHBIM COCTaBOM U
cBoiictBamu. Ilpu co3gaHMM KOMOMHHUPOBAHHBIX KHCJIOMOJIOUYHBIX IPOAYKTOB (HAIKUTKOB)
OCYIIECTBIISIOT KOPPEKTHPOBKY MHUHEPAIHLHOTO M BUTAMHHHOTO COCTaBa, a TaKXe MPUIAIOT
IPOAYKTaM JiedueOHO-NPO(PHIaKTUYECKUE CBOIMCTBA 3a CYET BKJIIOYEHUS B UX COCTaB aKTHMBHBIX
MPOOMOTUIECKUX IIITAMMOB.

[enbto maHHOM pabOTHI ABISIIACH pa3pabOTKa pelenTypbl IPO(UIAKTUIECKIX HAITUTKOB Ha
OCHOBE KOPOBBETO MOJIOKA M MOJIOYHOW CHIBOPOTKH C UCTIOJIB30BAaHUEM BUTAMUHOB, MHHEPAJIOB,
MPEOMOTUKOB M MIPOOMOTHUKOB.

MatepuaJjbl 1 METOAbI HCCIIEI0OBAHUS

OOBbeKTaMH UCCIICIOBAHMSI CITY KU MPOQPIIaKTHIeCKUl HamuTOK Nel Ha OCHOBE MOJIOKA
u npodunakTHYecKuii HamuTOK Ne2 Ha OCHOBE MOJIOYHOW CBHIBOPOTKH, OOOTaIlleHHBIC
npobuoTryeckuMu Oaktepusimu poaa Lactobacillus, Buramunamu, MuHEpaIbHBIMU BEIIECTBAMH
U TIPEOMOTUKOM.

Jns  momyueHust mpoduiIakTHUueckoro Hamutka Nel Ha OCHOBE MoOJOKa W
npodunakTuyeckoro HarmuTka Ne2 Ha OCHOBE MOJIOUHOM CHIBOPOTKH HCIIOJIb30BAIIM KOHCOPIIUYM
npoouotnyeckux Oakrepuii Lactobacillus casei 1A B-RCM 0947, Lactobacillus paracasei 2A B-
RCM 0948, Lactobacillus brevis 4 LB B-RCM 0610. Ot6op mraMMOB KOHCOpIHyMa
OCYIIECTBIISIJICS. TyTEM CKPUHHUHTA BBIJICIEHHBIX U KOJJIEKIIMOHHBIX IITAMMOB MOJIOYHOKHUCIBIX
Oaktepuii PecryOmMKaHCKON KOJUICKIIMM MHUKPOOPTaHHU3MOB I10 TMPOOHMOTHYECKHUM CBOMCTBAM
[14].

B pesynbrare paboThl pa3pabOTaHbl HECKOJBKO BapUaHTOB pPELENnTyp JBYX
npodunaktudeckux HamuTkoB Nel wu Ne2. Jlns ompeneneHuss TOAXOIAIICH peHenTypbl
npo(UIAKTUYECKOTO0 HAMUTKA Ha OCHOBE MOJIOKAa M MOJIOYHOM CBHIBOPOTKU OBLIU MPOBEICHBI
WCCJICIOBAHMSI TOTPEOUTENTHCKUX XAPAaKTEPUCTHK HAMUTKOB C Pa3HBIMU J103aMU BHECEHHBIX
BUTaMUHOB, MUHEPAJIOB U MPeONOTUKOB. B ntore Obuin pazpadoTaHbl 3 KOMIIO3UIIUU 110 KAXKIOMY
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HAIMTKY, KOHTPOJIEM CIY)KHJIM 2 BapuaHTa (C BHECEHHEM 3aKBAaCKU M 0€3 BHECEHUS 3aKBACKH).
WukyOanuro HamuTKOB npoBoarin ipu +37°C B TepMocTare, B TeUeHHE 6-9 Jacos.

JUis  OIeHKM THUIIEBOM O€30MacHOCTH MNPOQPHIAKTUYECKUX HamuTKOB Nel u  Ne2
UCIIONIb30BAJIM  CEJIEKTUBHBIE XPOMOTEHHBIE Cpefbl, MpOU3BEACHHbIE KommaHueil Nissul
Pharmaceutical Co., Ltd (Slmonus). BeiceB mnpoBoAMAM U3  CBEXENPHUTOTOBICHHBIX
npoUIaKTUYECKMX HAMUTKOB Ha 4Yamkd [leTpu ¢ MUTATENbHBIMHU CpelamH, COAep KalluMu
tecroBble mrammbl Compact Dry: sHrepokokku (ETC), 3omotuctsiii cradpminokokk (X-SA),
komupopm (CF), canpmonenna (SL), kumeunas nanouka u xkonmudopm (EC), muctepun (LS),
JpOsxxKH U TpUOBI (YM).

KucnorooOpa3ymoiiyto akTUBHOCTb MOJOYHOKHCIBIX OakTepuil M KOHCOPLIMYMOB
ompenensiii MetogoM Tepuepa [15]. Jnsg uchbITaHuS MOJIOYHBIX HANWTKOB HA HAJIWYHE
MaTOreHHOW MHUKPO(]IIOpHI MCHOJIB30BAHbI CEJIEKTUBHBIE U XpoMoreHHble cpeasl Compact Dry
[16-17].

Omnpenenenne OpraHoJENTHYECKUX U (U3MKO-XMMHUYECKHUX IIOKa3aTesleld KauecTBa U
0€30MIaCHOCTH HANMTKOB MPOBOAMIN B COOTBETCTBUHM C JIEHCTBYIOIIMMHU TOCYAApPCTBEHHBIMU
crangapramu [ 18-19].

Pe3yabTaThl M 00Cy:KIeHHE
Jns ucnblTanuil npoguinakTudeckoro HamuTka Nel Ha OCHOBE MOJIOKA HCHOJIB30BAHBI
ButamuHbl A, C, B2, munepansl fioaun kanus, marauii (Sigma, USA) u 1Ba npeOHOTHKA HHYITHH

U nektuH. /loGaBieHne BUTAaMHHOB M MUHEPAJIOB paccuuTaHo B coorBercTBuu ¢ ['OCT 32252-
2013 [18].

Tabmuua 1 — Bapuanus penentypsl npodunaktuueckoro HanuTka Nel Ha OCHOBE MOJIOKa

CocrtaB Hopma Bap.1|Bap.2| Bap.3 |Koutpons 1| Konrpons 2
Koncopuuywm: L. casei 1A, 3-50
i i ' 9 0 0 0 -
L.paracasei Eé L. brevis 4 10’KOE /s 3% | 3% 3% 3%
[Ipednotuk IlexkTnn 1o 5% 5% | 5% - - -
[Ipebnornk Unynun 1o 5% 5% - 5% - -
Buramun A, mr/m: 0,5-1,0 0,5 - 0,5 - -
Butamun C, Mr/i: 50-120 50 - 50 - -
Buramun B2, mr/i: 1,0-2,5 - 1 - - -
Nonun KaJaus, MI/a 0,14+0,03 - - 10,14+0,03 - -
Maruuii, Mr/n 1,2 - 1,2 - - -
Monoko HaTypaabHOE Ho 100% }v([)}? }v([)}? 100 M 100 Mo 100 Mo
Kucnoraocts, °T, e 6oiee 70 70 70 70 - -

BapuanTs! penienityp npodunakTudeckoro Harmutka No2 Ha OCHOBE MOJIOYHOU CHIBOPOTKH
MpEe/ICTaBICHBI B TAOIHIIE 2.

Tabnuua 2 - Bapuanus penentypsl npoduiakTuaeckoro Hanutka Ne2 Ha OCHOBE MOJIOYHOH CHIBOPOTKH

Cocras Hopma | Bap.l |Bap.2| Bap.3 KOHEP oib KOHTZPOHB
1 2 3 4 5 6 7
Koncopruym: 30
L. casei 1A, L. paracasei 2A, L. brevis 4|, 7. ~v 3% 3% 3% 3% -
LB 10’KOE/mn
[Mpebuotuk [lekTnn 1o 5% 5% 5% - - R
[Ipebuotux Unynun 1o 5% 5% - 5% - -
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IIpomomxenue TabauIB! 2

1 2 3 4 5 6 7
Burtamun A, mr/m: 0,5-1,0 0,5 - 0,5 - -
Burtamun C, mr/m: 50-120 50 - 50 - -
Buramun B2, mr/m: 1,0-2,5 - 1 - - -
Homun KaJIust, MI/J1 0,14+0,03 - - 0,14 - -
Maruwii, mr/n 1,2 - 1,2 - - -
ChIBOpTKa MOJIOYHAS Ho 100% | 100 M | 100 M | 100 M | 100 M | 100 mn
Kucnothocts, ° T, He Ooee 50-90 °T. | 50-90 50-90 50-90 - -

Hanee, ompenencHsl IOKa3aTeId KadyeCTBAa HAIUTKOB: OPraHOJIENITUYECKUE CBOWCTBA,
aKTUBHOCTb CKBalIMBaHUsA, pH, KMCIOTHOCTD pa3pabaThiBA€MbIX HAITUTKOB NMPO(UIAKTHYECKOTO
Ha3zHaueHUs Nel u Ne2 Ha OCHOBE KOPOBBETO MOJIOKA U MOJIOYHOM CHIBOPOTKH B JaOOPAaTOPHBIX
ycioBusx (Tabnuma 3).

Tabnuua 3 — [TokazaTenu kadecTBa npodunakTuaeckux HanmuTKoB Nel u Ne2

Kucnor
Bapuantst N Bpewms
Oprasonentuyeckue cBoiicraa (1) pH | HOCTS,
oT

[Ipodpunakruueckuii Hanutok Nel Ha OCHOBE MOJIOKa
LIBeT xKenThIi, BKYC KUCIOMOJOYHBIN C
Bapuant 1 MPUSTHBIM MPUBKYCOM, KOHCUCTCHIIHS 6-7 5,8 38
CJIerKa Bs3Kasl, 0CaJI0K HePaCTBOPUMBIi

L{BeT >xenThIil, BKyC MPUATHBIN
Bapuanr 2 KHCJIOMOJIOYHBIH, KOHCHCTEHIIUS CIeTKa 6 5,0 40
BSA3Kasl, 0CAI0K HEPACTBOPUMBIN

L{BeT MONOYHBIH OEJBIH, BKYC

Bapwuanr 3 KHCIIOMOJIOYHBIN, KOHCUCTEHIIMS CJIeTKa 6 55 38
BSI3Kast
BET MOJIOYHBIN, BKYC KHUCIIOMOJIOYHBINA
KouTposns 1 1 - BIY ’ 6 5,0 38
KOHCHUCTEHIIMS CJIETKA BA3Kasl
Kountpoins 2 [IBeT MOIOYHBIN, KOHCUCTCHITUS KUK, 6 5,0 40

[TpodmmakTnaeckuit HanmuTokK No2 Ha OCHOBE MOJIOYHOM CHIBOPOTKH
LIBeT KenThIi, BKYC KMCJIbIH, KOHCUCTEHIUA

Bapuant 1 N 6-7 45 54
KUJIKasl, 0CaJIOK HEPACTBOPUMBII
IIBeT sipkO-KeNThIN, BKYC KUCIBIN,
Bapuanr 2 KOHCHCTEHIIUS JKHU/IKasl, OCaJI0K 6 45 52
HEpPaCTBOPUMBII
BET MOJIOYHBIN, BKYC KUCIIBIN
Bapuanr 3 i ) BIY . 6 4,5 54
KOHCHCTCHITHS KUIKAS
BET CBETJIO-3€JIEHBIHN, BKYC KHUCIBII
KonTposns 1 1 > BRY ’ 6 4,0 60
KOHCHCTCHIIHS KUIKAs
Kountposns 2 [IBeT MOIOYHBIN, KOHCUCTCHITUS KUK, 6 45 54

Ananusupys nanHele Tabmui Nel-3, ormedeHo, 4TO J00aBiieHHME B PELENTYpPY
npodmiaktuueckux HamuTKoB Nel m Ne2 mnpeOmoThka MEKTHHA BBI3BIBACT HEPACTBOPUMBIN
0cafioK, U 100aBiIeHHe BUTaMUHa B2 npugaer HanuTKaM *eaToBaTylo OKpacKy. B cBs3u ¢ aTuM,
nanpHeiee 100aBjIeHne U UCTIOIb30BAHNE IEPEUHCICHHBIX HHTPEIUCHTOB B TEXHOJIOTHUYECKUX
U KOMMEpUECKUX LeJsIX, SBJISEeTCs HelenecooOpa3HbIM. TakuMm o0pa3oM, B HCCIEIyEeMbIX
BapHaHTax peuentyp npoduiaktuueckux HamuTKoB Nel u Ne2 6611 0TOOpaH BapuanT 3, Haubosee
MOAXOIAUINN 110 LIBETY U BHEILIHEMY BUY IPOAYKTA.

Uccnenys opraHojienTUHYECKHE CBOMCTBA, aKTUBHOCTh CKBalllMBaHUs, pH, KHCIOTHOCTH
pa3pabaTbIBa€MbIX Pa3JIMYHBIX BAPMAHTOB MpOopMIakTHYecKoro Hanutka Nel, oroOpaH BapuaHT
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Ne3, umeronuii crienyromue MUIIEBbIE U JETYCTAIIHOHHBIE XapaKTEPUCTUKU: MOJIOYHO-OeIbIN
IIBET, KHCJIOMOJIOYHBIN BKYC, CJE€rkKa Bs3KYH KoHcucTeHuuto, pH 5,5, kucmotHocts 38,
aKTUBHOCTb (BpeMs) CKBallMBaHUs 6-7 4YacoB. AHAJOTMYHO, II0 BBIIIETIEPEUHUCICHHBIM
XapaKTepUCTHKaM pa3paldaThIBa€MbIX PA3JIMYHBIX BAPHAHTOB NMPOPMIAKTUYECKOTO HamuTKa No2,
oToOpaH BapuaHT Ne3, UMEIONINI CIeIyIOIINe MUIIEBbIE U JACTYyCTAllMOHHBIC XapaKTePUCTUKU:
MOJIOYHO-O€JBI IBET, KHCIBIH BKYC, JXKHIKYH KoHcucTeHmuio, pH 4,5, kucmotHocts 54,
AKTHUBHOCTH (BpeMsl) CKBAIIMBaHUsI 6 4acOB.

Takum oOpa3om, s AATBHEWIIUX HMCCIEIOBAHUM IO TEXHOJIOTHYECKHUM IMapameTpam
otoOpaH BapuaHT 3 npodunakTruueckoro HanuTka Nel v BapuaHT 3 IpOPHUIAKTHIECKOTO HAIUTKA
No2, cocrosmuii U3 CTapTOBBIX MPOOMOTHYECKUX KYJIBTYP MOJOYHOKHCIBIX OaKTepHid
(xoucopruym Lactobacillus casei 1A, Lactobacillus paracasei 2A, Lactobacillus brevis 4 LB),
oOoranieHHbIX HHYJUHOM, BuTaMuHaMu (A, C) 1 MuHEepaaoM (HOAUA0OM KaJIHsl).

OnHooOpa3Hoe 1M HecOaTaHCUPOBAaHHOE MUTAHUE MOKET MPUBECTH K HEJOCTATKy TOTO
WIM WUHOTO BUTaMHHA, YTO B IOCJIEAYIOIIEM MOKET MOBJIEYb HapyllleHne oOMEeHa BEIIEeCTB U
BO3HUKHOBEHHE DPa3IMUYHBIX 3aboneBaHuid. [109TOMYy BaXKHO 3HATH YCPEAHECHHBIC BEIUYUHBI,
HEOOXOIUMBIEC JUIsl MOCTYIJICHUS C TMHUIIEH WM B BUAE OWOJIOTMYECKH AKTHUBHBIX J100aBOK,
o0ecreynBamIIMe ONTHMAJIbHYIO pealu3aluio  (PU3H0I0ro-OMOXUMHUYECKUX  IPOILIECCOB,
3aKpeIJICHHBIX B TeHOTHUIE yeioBeka. Cienyer OTMETUTh, UTO CYTOYHBIE HOPMBI MOTpeOIIeHUs
BUTaMUHOB BeChbMa MPUOIN3UTEIHHBI U YCIOBHBI, PACCUUTAHBI HA YCPEAHCHHOTO YEIIOBEKA.

Hcxonst u3 Toro, uto ¢puznogorndeckas IoTpeOHOCTh (11 B3pOCIIBIX) B CYyTKH BUTAMHHA
C ne 6onee 50-100 mr, Buramuna A He G6omnee 1,0-1,6 Mr kr u oacoaepkamux MPOayKTOB HE
6osee 290 MKr, ompenesieHa MaKCUMaJIbHAsI /1032 HAIMUTKOB MPOGUIAKTHYECKOTO Ha3HAYCHUS —
He 6onee 500 M1 B CYyTKH.

HccnenoBanue OIEHKU MUINEBOM 0€30MacHOCTH IMOKa3alo OTCYTCTBHE POCTa YCJIOBHO-
MATOTEHHOW MUKPO(IOphl HA JUAarHOCTHYECKUX CpelaX - OSHTEPOKOKKOB, 30JOTHUCTOTO
cTaUITOKOKKA, KOTH(POPM, CATbMOHEIITBI, KUIIICYHON TTaJIOUKH, TUCTEPHUH, IPOXIKEN U TpUOOB.

OpraHonenTUYeCcKUe IMOKa3aTenu NpOPUIAKTHYECKUX HAMUTKOB 3aBUCAT OT KadyecTBa
CBIPBS1, TEXHOJIOTUH, BUJIa U KAYECTBA MOJIOYHOKHCIIBIX MUKPOOPTaHU3MOB, T00ABOK M XPAHEHUS.
OnpeneneHre OPraHONENTUYECKUX IMOKazareiae MpoQUIaKTHYECKUX HAIMUTKOB IPOBOIMIN
coBMecTHO ¢ corpynHukamMu AQO «AcraHa-OHIM» TI0 TIOKa3aTelsM - BHEUIHWUW BHI,
KOHCHUCTEHIIMSA, BKYC, 3anax u 1BeT (Tadbmuna 4). O0peM 00pa3oB NpoQHIaKTHIECKUX HAITUTKOB
Nel u Ne2 cocraisan o 1000 mi.

Tabmuia 4 — OpraHonentu4yeckre CBOMCTBa MPOMUIAKTHUCCKUX HAITUTKOB

HaHMeHOBaHfI © [podunakruueckuii HaUTOK Nel [podunaktiuueckuii HaUTOK Ne2
ToKa3aTeyen
Koncucrenuus cnerka Bsi3Kas, OIHOPOIHAS
Buemnuii Bug u Macca ¢ kpynumnamu. Habmromaercs Kunakast KOHCUCTEHITUS
KOHCHUCTEHIIUS OTJIEJICHNE CHIBOPOTKH. OpHOpOAHAS KUAKOCTH.
Bxkyc u 3anax
Bxkyc u 3anax Bkyc 1 3anmax KMCJIOMOJIOYHBIN CBOMCTBEHHBIN MOJIOYHOM CBHIBOP
OTKe (KHCIJIOBATHIN)
IlBet MostouHO0-0€eIbIi, ClIerKa KpeMOBOTO I[BETa I[BeT GseAHO-3€IICHBIIH

[MonBonss wutorn wu3ydyeHus TaOIUIBl 4, OTMETHUM, YTO NPOPHIAKTUYECKUE HATUTKH
COOTBETCTBYIOT HOPMATHBHBIM JOKyMeHTaM. IIpodunaktuueckuii HanmuTok Nel wumeer
CJIEYIOLIME OPraHOJICITUYECKUE CBOMCTBA: KOHCUCTEHIIUS CIIErKa Bs3Kas, OJHOPOJHAs Macca ¢
KpYIUIAMU, HAOIIONAETCsl OT/ENEHUE CHIBOPOTKH, BKYC M 3allaX KHCIOMOJIOYHBIH, MOJIOUHO-
Oenmoro 1Bera, cierka KpemoBoro. IIpodumaktuueckuit Hanmutok No2 uMeeT CleAyloIue
OpPraHOJICNTHYECKAE CBOMCTBA: XXHMJAKas KOHCUCTCHLHSA, OJNHOPOIHAS KUIKOCTb, BKYC M 3amax
CBOWCTBEHHBII MOJIOUHOM CHIBOPOTKE (KUCIOBATHIN ), IIBET OJICHO-3EIICHBIN.
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[InmeBas IEHHOCTH BKJIIOYAET COAEP)KAHUE OCHOBHBIX XMMUYECKUX BEIIECTB, CTENIEHb MX
YCBOEHHS, BKYCOBBIE KaueCTBa, 0€3BPEAHOCTb.

Onpenenenne (GU3NKO-XMMUYECKHX IIOKa3aTelell MpPOBENCHO Ha aHATU3aTOpPEe MOJIOKa
«Jkcnept mnpodu» B akkpeautoBaHHoW Jsaboparopuu  PITI  «llenTtp canurtapHo-
AMUIAEMHUOJIOTMYECKON IKCIIEepTU3b» MeauuuHckoro neHTpa ynpasineHus aenamu Ilpesunenra
Pecniyoimmkn Kazaxcran. Pesynerarel mabopatopHbix ucnbiTanuii mposeneHbl coriaacHo CT PK
2069-2015 «IIpoxykTel kucaomonounsie. O0mue Texuuueckue ycnosusi» u TP TC 033/2013 «O
0€30MacHOCTH MOJIOKAa ¥ MOJIOYHOM TIpoXyKIumn», yTB. pemienneM Coera EDK ot 09.10.2013 r.,
Ne67, TP TC 021/2011 «O 6e30nmacHOCTH MUILEBOM MPOAYKIUN», YTB. petenneM Komuccun TC
or 09.12.2011 r. Ne88 mo mokazaHusM O€30MaCHOCTH. YCJIOBHUS TMPOBEJACHUS HWCIBITAHUM:
BJIAXKHOCTH - 23,0% u Temnepatypa - 22,73-24,63°C (tabmuiisl 5, 6).

Tabnuua 5 - ®uznko-xuMUYecKkne cBOMCTBa NpoduiakTuyeckoro Hanutka Nel

OcHOBHBIC
rnokazareiyu HopmartuBHas
HanmenoBanme Pesynbratel
N COTJIACHO JOKYMEHTAIIHS Ha
IoKa3areJiei HCCIIEIOBAHUS . .
HOPMATUBHOM METOJBI UCIILITAHUIN
JIOKyMEHTaImu™
0
Maccoas R0 Xkupa, %, 3,74 0,1-9,9% CT PK 1733
HE MeHee

Maccosas ﬁf”" COMO, 8,37 He MeHee 7,8* CT PK 1733
Kucnoraocts, °T 70,0 70-140* CT PK 1733
IT10THOCTD, KI/M° 1,02849 - CT PK 1733
Maccosas gons 6enka, % 3,18 2,6-4,0* CT PK 1733
MaccoBas n(;)nﬂ JIAKTO3HI, 4.46 i CT PK 1733
MaccoBas gous coneid, % 0,71 - CT PK 1733
Touka 3amep3anus, °C 0,522 - CT PK 1733
MaccoBas 10311 Boasl, % 0,0 - CT PK 1733
IIpoBogumocTs, (Ms/cm) 5,78 i CT PK 1733

(Danpcuduraus)
Temnepatypa npo6sl, °C 24,63 - CT PK 1733

CormacHo Tabauiie 5, OCHOBHBIC (PU3UKO-XMMHUUYECKHE TOKa3aTeln MPOoPUIaKTUIECKOTO
HanuTKa Nel coorBeTcTBYr0T HOpMaTtuBHOMY nokyMeHTy CT PK 1733-2015 Ha Bupg mpoaykra
«KucnoMmonounsle IpoayKThl, KpoMe HOrypra, cCMeTaHbl, TBOPOrd, B TOM YHUCIIE HPOAYKTHI C
ouduaobakTepusIMi U APYTUMHU MPOOMOTHUYECKUMH MUKpOOpraHu3mMamm». OCHOBHbIE (PU3UKO-
XUMHYECKHE ToKa3zarenu mnpoduiaaktuueckoro Hanutka Nel: xup - 3,74%, Genox — 3,18%,
kucinoTHocTh — 70°T, COMO (cyxoit 00e3:)KUpeHHbI MOJIOYHBIN 0cTaToK) — 8,37%.

Tabnuua 6 - Pu3nko-xuMHUYecKHe CBOMCTBa NpodriIakTHyeckoro Hanutka Ne2

OCHOBHBIE
nokKaszarteinu HopmaruBHas
HaumenoBanue Pe3ynbratel
N COIJIaCHO JIOKyMEHTAITUS Ha
IOKa3arelie HCCIEI0BaHUA " o
HOPMaTHUBHOU METObI UCIIBITAHUI
JOKyMeHTanuu™
1 2 3 4
0
Maccosa ot kupa, %, 1,39 0,1-9,9% CT PK 1733
HE MEHee
Maccogas nonss COMO, %, 9,57 He MeHee 7,8% CT PK 1733
Kucmaornocts, °T 80 70-140* CT PK 1733
IT10THOCTD, KI/M° 1,03508 - CT PK 1733
MaccoBas nomus 6enka, % 3,65 2,6-4,0* CT PK 1733
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[Ipogomkenne Tabnuikl 6

1 2 4 5
MaccoBas 10715 J1aKTO3b1, Yo 5,13 - CT PK 1733
MaccoBas 105 coeid, % 0,80 - CT PK 1733
Touxka 3amep3anus, °C 0,59 - CT PK 1733
MaccoBas 105151 BOJbI, % 0,0 - CT PK 1733
IIpoBomumocTts, (Ms/cm) 9,09 i CT PK 1733
(Danbcudukarys)

Temneparypa npo6sl, °C 22,73 - CT PK 1733

CornacHo Tabnuie 6, OCHOBHbIE (PH3UKO-XMMHUYECKHE IMOKA3aTeNu MPOPHIAKTHIECKOTO
HanuTka Ne2 coorBeTcTBYIOT HOpMaTuBHOMY AokymeHTy CT PK 1733-2015 na Bua npoaykra
«Kucnomonounsle IpoaAyKTHl, KpOME HOrypTa, CMETaHbl, TBOPOrd, B TOM YHUCIE MPOAYKTHI C
O0upuI00aKTEPUAMU U APYTUMH TPOOMOTHUYECKUMH MHKpOoOpraHu3MaMu». OCHOBHBIE (DH3HKO-
XUMHUYECKHE TMOoKa3zarenu npoduinakruyeckoro Hanutka Ne2: sxup — 1,39%, 6enok — 3,65%,
kucioTHOCTH — 80°T, COMO (cyxoit 00e3KHpEeHHBINH MOJIOYHBIA O0CTaTOK) — 9,57%.

HccnenoBanne MUKPOOHOIOTHYECKHX CBOMCTB NMPO(UIAKTUYECKHX HAMUTKOB MPOBEICHBI
B aCENTHUYECKUX YCJIOBUSIX U C COOJIOJIEHHMEM pelenTypbl npurotroBieHus. s onpeneneHus
COJIepKAHUSI MOJIOYHOKHCIIBIX OaKTepUil MCHOIB30BATIM METOJ ONPEACICHUS KU3HECTIOCOOHBIX
npoOuoTHYecKux O6akTepuit mpu temmeparype +37°C — 12-16 gacos (Tabnuma 7).

Tabmuia 7 - CopaepkaHue NPOOMOTHYSCKHMX MOJIOYHOKHCIIBIX OakTepwii B HCCIICAYEMBIX
MpOoUITAKTHYECKUX HATUTKAX
ITpobrnoTnueckne MosouHOKHCbIe OakTepun, KOE/ M
Hammenosanue "
Hopwma no HJI PesynpTaTsl
TIpodunakTHaeckuii HanuTOK Nel 1x108 1x107
IpodunakTHaeckuii HATUTOK Ne2 1x108 1x107

*MexrocynapcTBeHHbIH — ctaHmapT  32923-2014  IIpomyKThl  KHCIOMOJOYHBEIE, OOOTaIICHHBIC
POOHOTHYECKUMH MHUKPOOPTraHU3MaMH

Kak BugHO M3 Tabmuibl 7, npodunaktudeckre HamuTku Nel m Ne2 comepkar B CBOeM
COCTaBe COOTBETCTBYIOIIEE KOTMUECTBO MPOOUOTHUECKUX MOJIOYHOKHCIIBIX OaKTEpUH.

Jlanee mpoBeIeHO OTPEACIICHHE KOJIMYECTBA KIIETOK MPOOMOTUYECKIX MUKPOOPTaHU3MOB
B PO HMIAKTUYECKUX HAIUTKaX B TEUYCHHUE Mecslla Ipu XpaHeHuu npu +4°C.

4 N\

ﬂ-—\./-/“\

N 0= No2, == Ne]

Pucynok 1 — OnpeneneHue KOJIMYECTBA KIETOK MPOOUOTUIECKAX MUKPOOPTaHU3MOB B
npoduIaKTHUECKUX HanmuTKax B Tedenue 30 cyrok, Log KOE/mn
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Kak BugHo wu3 pucyHka 1, ompeneneHrne KOJUMYECTBA KIETOK NPOOMOTHUECKUX
MUKPOOPTaHU3MOB B IPODUIAKTUIECKIX HATMUTKAX B TEUCHUE MECSIIa 3aBUCUT OT JTUTEILHOCTH
xpa"eHusi. Tak, B mpodmiaktuyeckom HamuTke Nel HaOmomaercs HauOOJBIIUN MPUPOCT
KoNMuecTBa mpobruoTnyeckux 6akrepuii 1o 10° KOE/Mn Ha 5 cyTku u coxpansiercs 10 30 cyTok
xpaHenus. Hanpotus, B npodunakTiiyeckoM HamuTke No2 mpUpOCT KJIETOK Takke HaOIroaaeTcs
Ha 5 CYTKM, HO IIOCTETICHHO CHUKAETCA I1OCIE 7 CYyTOK XPaHEHHS.

Takum o00pa3oM, aHaau3uUpys JaHHbIE IO OINPEACNICHUI0 KOJIWYEeCTBa  KJIIETOK
MPOOMOTUYECKUX MHUKPOOPTAHU3MOB, PEKOMEHIYeMBIH CpPOK XpaHEHUs MPOPUIAKTHIECKOTO
Hanutka Nel — 1o 30 cyrok, npodunakTudaeckoro HanmuTka Ne2 — 7-10 cyTok mpu TeMIiiepaType
xpaneHus He 6onee +4°C.

3akiao4eHue

B pesynbrare npoBeeHHBIX HCCIIEIOBAHUI YCTAHOBICHO, YTO BHIOPAHHBIC PELETITYPHI 1O
HOJYYCHUIO MPOQMIAKTUYECKUX HAMUTKOB HA OCHOBE MOJOKAa M MOJIOYHOM CBIBOPOTKH C
n00aBJIeHNEM BHTaMHMHOB, MHHEPAJOB M NPEOMOTHKA HE BIUSAIOT HA OPraHOJICNTHYECKHE
CBOWCTBA M HAa KOJUYECTBO YXMU3IHECIIOCOOHBIX MPOOMOTHYECKHX MOJOYHOKUCIBIX OAKTEepHil B
pa3pabOTaHHBIX MTPOTYKTaX.

PazpaboTtannple npodMIAKTUYECKHE HAMUTKUA OYAYT NOJE3HBl JUIS NPO(PUIAKTHKH
BUTAMHUHHOM HEJZOCTATOYHOCTH Yy JIIOJICH HampaBIEHHBIX Ha oOOeclieueHHe OpraHu3Ma B
BUTAMMHAX WX TOCTYIUIGHHEM C MNuulei. Bwicokas pacnpoCTpaHEeHHOCTb CpeAMd HaceJIeHUs
HOJMTUITIOBUTAMUHO3HBIX COCTOSIHUI CIy)KaT OCHOBaHWEM JUIi HPUMEHEHHsS OOOTamieHHBIX
KOMILJIEKCOM BUTAMHMHOB IHUIIEBBIX NPOAYKTOB. sl mojjep:kaHuss BUTAMHUHHOTO CTaryca B
pannoH 1enecooOpa3HO BKJIIOYATh IMHINEBBIE IMPOAYKTH, OOOTAlICHHBIE KOMIUIEKCOM
MHUKPOHYTPUEHTOB, B T. 4. B ()OpPME MOJIOUHBIX HAITUTKOB, YTO MOBBIMIAET UX 3PPEKTUBHOCTH IS
OINITUMHU3AIIMA BUTAMHUHHOTO 1 MUHEPAJILHOTO CTaTyca.

DUHAHCUPOBAHME
Pabora BeIONHEHa B paMkax (uHAHCHpPOBaHUS MHHHMCTEPCTBA CEIILCKOTO XO3AHCTBA

Pecniyomuku Kazaxcran (Ne BR 10764998).
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NpeOMOTUKTEPAl JKoHE NPOOMOTHKTEpAlI TNaijanaHa OTHIPBIN, CYT TI€H capbiCy HeTi3iHaeri
NpOQUIAKTHKAIBIK CYCBIHAAPABIH (OpMyNnacelH jkacay, OJapAblH OpPraHOJENTHUKAIBIK, (HU3MUKa-
XUMUSITBIK, MEKPOOHOJIOTHSITBIK KACHETTEPIiH JKOHE TaFaM KayilCi3airi 3epTTey KYpri3isimi.

KyMbIcTBIH HOTHXKECIHAE OpOip MPO(UIAKTUKANBIK CYChIH YIIIH PElenTTepAiH YII BapHaLUsSChI
93ipJICH]Ii, OJTAPABIH IMIiHJEC OPTaHOJICIITUKAIIBIK KOHE TEXHOIOTHSUTBIK KOpCeTKImTepi koFapsl No3 HycKa
TaHaJIbI.

[MaprTe! maToreHai OakTepusIapra Kapchl MEUKpoOKa Kapcel Gencenminiri 6ap Lactobacillus casei
1A B-RCM 0947, Lactobacillus paracasei 2A B-RCM 0948, Lactobacillus brevis 4 LB B-RCM 0610 cyt
KBIIIKBUTBI OaKTEPUsITAPBIHBIH KOHCOPIIMYMBI KOJIaHBULABL. [IpeOHOTHKABIK KOCcTia peTiHIe HHYJIMH MEH
NeKThH, OaipiTy yiniH A, C, B2 Buramunaepi, kanuid oIyl MEH MarHUi MHHEPaJIAaphl KOJIaHbBLIAbI
(Sigma, USA).

IHapTTel  maToreHmi  MHUKPOOPTaHM3MIEPIIH —  OHTEPOKOKKTAPHABIH, aJIThIH  TYCTEC
CTapUIOKOKKTApABIH, TasKIIaIapAbIH, caJbMOHEIUIANAP/BIH, iIeK TasKIIAIapbIHbIH, JTHUCTEPUSIIAP/IBIH,
aIIBITKBUIAP/IBIH, CaHbIpayKyIakTapablH OomybiHa Nel skoHe Ne2 mpoMIIaKTHKANBIK CYCHIHIAP/IBIH
TaFaMJBIK Kayilci3miri 3epTTenai. A3BIK-TYNIK KayilCi3AiriH Oaranay HOTHXECIHAE IHAarHOCTHUKAJIBIK
opTaja IIApTThl NATOreHJI MHUKPO(IOpaHBIH OCYiHIH JKOKTBIFBI aHBIKTaIABL. Nel skoHe No2
NPOQUIAKTUKAIBIK CYyCBIHAAPAbIH (DU3MKA-XUMUSIIBIK KacHeTTepl — MalabiH, akybiabiH, KMCK,
JIAKTO3aHbBIH, CYbIH, KBIIIKBUIIBIKTHIH, THIFBI3IBIKTEIH MacCaNbIK yieci skone onapasig KP CT 1733-2015
HOPMATHUBTIK KY)KaThIHA COMKECTIT aHBIKTAIbI. [IpodhnakTHKANIBIK CYChIHAAPbI CaKTaY JKoHE KaObuiaay
Mep3iMiH aHblkTay ymriH 30 kyH Ooitel +4°C TemmepaTypajga cakray Ke3iHAe MTpOOMOTHKAIBIK
MUKPOOPTaHU3M/IEP/IiH OMIPIICHIIT] 3ePTTEI/Ii.

Hormxkecinne 3eprrenreH NMpO(UIAKTHKANBIK CYCHIHIAPIBIH KYPaMbIH/IA TPOOWOTHKAIBIK CYT
KBILKBUIBI OaKTepHsuIapbiHbE, ThicTi Mommepi 1,0x10° - 1,0x10°7 KOE/mn, combiH iminge Nel
NpOoQUIaKTHKAIBIK CyChIH YILIiH YCBIHBIIATHIH cakTay Mep3iMi 30 kynre neitin, Ne2 mpodumakTukanmbik
CYCBIH YIIIiH XapaMABUTBIK Mep3iMi 7-10 KyH apanbIFblH KAMTH/IBL

KinrTi ce3nep: perient, mpoduiIakTHKAIBIK CYCBIH, IPOOUOTHKTEP, CYT, CYT CaphICYhL.
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Abstract

The food industry is a strategic industry in developing countries and plays a critical role in the
economy, food security and public health. The development of probiotic food formulations is a key area
for the future market of functional foods. The aim of this study was to develop a recipe for preventive milk
and whey-based drinks using vitamins, minerals, prebiotics and probiotics and to study their organoleptic,
physico-chemical, microbiological properties and food safety.

As a result of the work, three variations of recipes were developed for each preventive drink, among
which option Ne3 with high organoleptic and technological indicators was selected.

A consortium of lactic acid bacteria Lactobacillus casei 14 B-RCM 0947, Lactobacillus paracasei
24 B-RCM 0948, Lactobacillus brevis 4 LB B-RCM 0610, which have antimicrobial activity against
opportunistic bacteria, was used as a probiotic starter. Inulin and pectin were used as a prebiotic supplement,
vitamins A, C, B2, minerals potassium iodide and magnesium were used for enrichment (Sigma, USA).

The food safety of prophylactic drinks Nel and Ne2 for the presence of opportunistic microorganisms
- enterococci, Staphylococcus aureus, coliforms, salmonella, Escherichia coli, listeria, yeast, fungi was
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studied. As a result of the food safety assessment, the absence of growth of opportunistic microflora on
diagnostic media was revealed. The physicochemical properties of prophylactic drinks Nel and Ne2 were
determined - the mass fraction of fat, protein, DSMR, lactose, water, acidity, density and their compliance
with the regulatory document. To preserve and determine the timing of prophylactic drinks, the viability of
probiotic microorganisms was studied during storage at +4°C for 30 days. As a result, the investigated
preventive drinks contain in their composition the appropriate amount of probiotic lactic acid bacteria
1.0x10° - 1.0x10” CFU/ml, and the recommended shelf life for prophylactic drink Nel is up to 30 days, for
prophylactic drink Ne2 - up to 7- 10 days.
Keywords: formulation, prophylactic drink, probiotics, milk, whey.

Today, one of the main trends in the field of healthy nutrition is the creation of innovative
technologies for the preparation of dairy products (drinks) of preventive value, enriched with
minerals and vitamins, probiotics and prebiotics. A promising direction in the food industry is the
development and creation of new types of natural beverages with functional and technological
properties and increased nutritional and biological value [1].

The dynamic market for functional foods and the need for an increasingly attractive product
range calls for the development of new products rich in prebiotics, polyphenols, minerals,
vitamins, complete proteins or essential polyunsaturated fatty acids [2].

The development of food formulations with probiotics and vitamins is a key area of research
for the future market for functional foods. According to economic projections, the global market
for probiotic food supplements is expected to grow from $3.3 billion to $7 billion between 2015
and 2025 [3]. Various probiotics have been found to exhibit health-promoting properties,
normalise impaired gut microbiota, inhibit pathogens, have hypolipidemic, antiteratogenic and
antioxidant potential [4-5], as well as immunological effects and the production of bioactive
compounds [6].

The selection of probiotic strains is based on their safety, functionality and technological
suitability [7-8]. Popular probiotic strains include bacteria from the genus Lactobacillus,
Bifidobacterium and Enterococcus [9]. Probiotics are defined as "living microorganisms that,
when administered in adequate amounts, benefit the health of the host™ [10-11].

Vitamin and mineral supplements are recommended to prevent the development of vitamin
and mineral deficiencies [12]. Vitamins, proteins, herbal extracts of medicinal plants with high
antioxidant properties should be added to beverages to increase their biological and nutritional
value [13].

Consequently, the introduction of bioactive additives in the formulation of dairy products
makes it possible to obtain products with a higher nutritional value and bioavailability of the
ingredients.

Thus, the priority in the creation of sour-milk products (drinks) of preventive value is
research on the creation of combined products on a dairy basis with a specifically defined
composition and properties. When creating combined sour-milk products (beverages), mineral and
vitamin composition is corrected, as well as products are given therapeutic and preventive
properties due to the inclusion of active probiotic strains in their composition.

The aim of this work was to develop a recipe for prophylactic drinks based on cow's milk
and whey, using vitamins, minerals, prebiotics and probiotics.

Materials and methods of research

The objects of the study were a prophylactic milk-based drink Nel and a prophylactic whey-
based drink Ne2, enriched with probiotic bacteria of the genus Lactobacillus, vitamins, minerals
and prebiotic.

A consortium of probiotic bacteria Lactobacillus casei 1A B-RCM 0947, Lactobacillus
paracasei 2A B-RCM 0948, Lactobacillus brevis 4 LB B-RCM 0610 was used to obtain
preventive milk-based drink 1 and preventive whey-based drink 2. The consortium strains were
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selected by screening the isolated and collection strains of lactic acid bacteria from the Republican
Collection of Microorganisms for probiotic properties [14].

Selective chromogenic media produced by Nissui Pharmaceutical Co., Ltd (Japan) were used
to evaluate the food safety of prophylactic beverages Nel and Ne2. Inoculation was performed from
freshly prepared prophylactic beverages on media cups containing Compact Dry test strains:
Enterococci (ETS), Staphylococcus aureus (X-SA), Coliform (CF), Salmonella (SL), E. coli and
Coliform (EC), Listeria (LS), Yeast and Fungi (YM).

As a result of the work, several variants of two prophylactic drinks No. 1 and No. 2 were
developed. To determine the appropriate formulation of a prophylactic drink based on milk and
whey, consumer characteristics of drinks with different doses of added vitamins, minerals and
prebiotics were studied. As a result 3 compositions were developed for each drink, with 2 controls
(with and without sourdough). Incubation of the drinks was carried out at 37° C in the thermostat
for 6-9 hours.

The acid-forming activity of lactic acid bacteria and consortia was determined by the Turner
method [15]. Selective and chromogenic Compact Dry media were used to test milk beverages for
the presence of pathogenic microflora [16-17].

The organoleptic and physico-chemical quality and safety parameters of the beverages were
determined in accordance with the current state standards [18-19].

Results and discussion

Vitamins A, C, B2, minerals potassium iodide, magnesium (Sigma, USA) and two prebiotics
inulin and pectin were used to test milk-based preventive drink No. 1. The addition of vitamins
and minerals are calculated in accordance with GOST 32252-2013 [18].

Table 1 - Variation of the recipe for prophylactic milk-based drink No. 1

Composition Norma Var.l | Var.2 Var.3 Coulnter. Couznter.
Consortium: L. caseilA, 3-5%, 107
L.paracasei2A, L. brevis4 LB CFU/mI 3% 3% 3% 3% i
Pectin prebiotic up to 5% 5% 5% - - -
Prebiotic Inulin up to 5% 5% - 5% - -
Vitamin A, mg/l: 0,5-1,0 0,5 - 0,5 - -
Vitamin C, mg/l: 50-120 50 - 50 - -
Vitamin B2, mg/I: 1,0-2,5 - 1 - - -
Potassium iodide, mg/I 0,14+0,03 - - 0,14+0,03 - -
Magnesium, mg/I 1,2 - 1,2 - - -
Natural milk Up to 100% | 100 ml | 100 mI| 100 ml | 100 ml | 100 ml
Acidity, °CT, max. 70 70 70 70 - -
The variations for prophylactic whey-based drink No. 2 are shown in Table 2.
Table 2 - Variation of prophylactic whey-based drink formula No. 2
Composition Norma Var.l| Var. 2 Var.3 | Contr.l1| Contr.2
1 2 3 4 5 6 7
_ Consortium: - 39. 107
L. caseilA, L. paracasei2A, L. brevis4 ' 3% 3% 3% 3% -
LB CFU/mlI

Pectin prebiotic up to 5% 5% 5% - - -

Prebiotic Inulin up to 5% 5% - 5% - -

Vitamin A, mg/I: 0,5-1,0 0,5 - 0,5 - -
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Table 2 continued

1 2 3 4 5 6 7

Vitamin C, mg/l: 50-120 50 - 50 - -

Vitamin B2, mg/I: 1,0-2,5 - 1 - - -

Potassium iodide, mg/I 0,14+0,03 - - 0,14 - -

Magnesium, mg/I 1,2 - 1,2 - - -
Milk serum Up to 100% 100 mlj 100 ml | 100 ml | 100 ml 100 ml

Acidity, ° T, not more than 50-90 °T. 50-90| 50-90 50-90 - -

Further, the quality parameters of drinks were determined: organoleptic properties,
fermentation activity, pH, acidity of developed preventive drinks No.1 and No.2 based on cow's
milk and whey under laboratory conditions (Table 3).

Table 3 - Quality indicators for prevention drinks No. 1 and No. 2

> - ——
Options Organoleptic properties T(lrr]r;e pH AC'(.T_'ty’

Milk-based preventive drink No. 1

Colour yellow, tastes milky with a pleasant
Option 1 aftertaste, consistency slightly viscous, the 6-7 58 38
precipitate is insoluble

Colour yellow, pleasantly sour taste, slightly
Option 2 viscous consistency, the precipitate is 6 5,0 40
insoluble

Colour milky white, flavour milky,

Option 3 . . . 6 55 38
consistency slightly viscous

Control 1 Colour milky, flavour_mllky, consistency 6 5.0 38

slightly viscous
Control 2 Colour is milky and the consistency is liquid. 6 5,0 40
Prophylactic drink No. 2 based on whey

Option 1 Colour yellow, taste sour, consistency liquid, 6-7 45 54
the precipitate is insoluble

Option 2 CO|OUI: br_lght yeIIow_, taste sour, consistency 6 45 52

liquid, the precipitate is insoluble

Option 3 Colour milky, taste sour, consistency liquid 6 4,5 54

Control 1 Colour light green, :}ng%ur sour, consistency 6 40 60

Control 2 Ccolour is mllk%%nu(:(}he consistency is 6 45 54

Analysing the data in Tables 1-3, it is noted that the addition of prebiotic pectin to the
formulation of prophylactic beverages No.1 and No.2 causes an insoluble sediment, and the
addition of vitamin B2 gives the beverages a yellowish colour. In this regard, further addition and
use of the listed ingredients for technological and commercial purposes, is not feasible. Therefore,
in the investigated variants of the formulation of prophylactic drink No. 1 and No. 2, variant 3 was
selected as the most suitable in terms of colour and appearance of the product.

By research of organoleptic properties, fermentation activity, pH, acidity of developed
varieties of preventive drinks Ne 1, variant Ne 3 was selected which has following food and tasting
characteristics: milky-white colour, sour taste, slightly viscous consistence, pH 5,5, acidity 38,
fermentation activity (time) 6-7 hours. Similarly, according to the above mentioned characteristics
of developed various variants of prophylactic drinks Ne2, variant Ne3 was selected, which has the
following food and tasting characteristics: milky-white colour, sour taste, liquid consistency, pH
4.5, acidity 54, activity (time) of fermentation 6 hours.
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Thus, for further research on technological parameters variant 3 of prophylactic drink No.1
and variant 3 of prophylactic drink No.2 consisting of probiotic starter cultures of lactic acid
bacteria (Lactobacillus casei 1A, Lactobacillus paracasei 2A, Lactobacillus brevis 4 LB),
enriched with inulin, vitamins (A, C) and a mineral (potassium iodide) were selected.

A monotonous or unbalanced diet can lead to vitamin deficiencies, which can subsequently
lead to metabolic disorders and the occurrence of various diseases. Therefore, it is important to
know the average values required for intake with food or in the form of dietary supplements to
ensure optimal realization of physiological and biochemical processes, anchored in the human
genotype. It should be noted that the daily intake of vitamins is very approximate and conditional,
calculated for an average person.

Based on the fact that the physiological requirement (for adults) per day of vitamin C is not
more than 50-100 mg, vitamin A not more than 1.0-1.6 mg kg and iodine-containing products not
more than 290 ug, the maximum dose of preventive drinks is defined as not more than 500 ml per
day.

The food safety assessment study showed no growth of opportunistic microflora on
diagnostic media - Enterocococci, Staphylococcus aureus, Coliforms, Salmonella, E. coli, Listeria,
Yeasts and Fungi.

Organoleptic characteristics of prophylactic drinks depend on the quality of raw materials,
technology, type and quality of lactic acid microorganisms, additives and storage. Determination
of organoleptic parameters of prophylactic drinks was carried out together with employees of
"Astana-Onim™ JSC according to indicators - appearance, consistency, taste, smell and colour
(Table 4). The volume of samples of prophylactic beverages Nel and Ne2 was 1000 ml each.

Table 4 - Organoleptic properties of prevention drinks
Name of indicators Prophylactic drink No. 1 Prophylactic drink No.2
The consistency is a slightly viscous,
homogeneous mass with particles. There
is a separation of the whey.

Liquid consistency A homogeneous
liquid.

Appearance and
consistency

Taste and smell typical of whey
(sour)
Colour Milky white, slightly creamy colour Colour palegreen

Taste and smell The taste and smell is sour milk

Summing up the study of Table 4, we note that the prophylactic drinks comply with the
normative documents. Prophylactic drink No.1 has the following organoleptic properties:
consistency slightly viscous, homogeneous mass with grains, there is a separation of whey, taste
and smell is milky, milky-white, slightly creamy. Prophylactic drink No.2 has the following
organoleptic properties: liquid consistency, homogeneous liquid, taste and smell typical of whey
(sour), colour pale green.

The nutritional value includes the content of the main chemical substances, their
digestibility, taste and harmlessness.

Determination of physico-chemical parameters was performed on a milk analyzer Expert
Pro in an accredited laboratory of RSE Center of Sanitary and Epidemiological Expertise of the
Medical Center of the Office of the President of the Republic of Kazakhstan. Results of laboratory
tests conducted in accordance with ST RK 2069-2015 "Sour-milk products. General technical
conditions" and TR CU 033/2013 "About safety of milk and dairy products", approved by decision
of EEC Council 0f09.10.2013, Ne 67, TR CU 021/2011 "About safety of food products", approved
by decision of CU Commission of 09.12.2011, Ne 88 on safety indications. Test conditions:
humidity - 23.0% and temperature - 22.73-24.63°C (Tables 5, 6).
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Key indicators Reaul
- according to egulatory
Name of indicators Research results documentation for test
regulatory
documentation® methods
Mass fraction of fat, %, min. 3,74 0,1-9,9* ST RK 1733
Massfraction of TOMO, %, 8,37 atleast 7.8* ST RK 1733
Acidity, °T 70,0 70-140* ST RK 1733
Density, kg/m® 1,02849 - ST RK 1733
Mass fraction of protein, % 3,18 2,6-4,0* ST RK 1733
Mass fraction of lactose, % 4,46 - ST RK 1733
Mass fraction of salts, % 0,71 - ST RK 1733
Freezing point, °C 0,522 - ST RK 1733
Mass fraction of water, % 0,0 - ST RK 1733
Conductivity, (Ms/cm) 5,78 i ST RK 1733
(False)
Sample temperature, °C 24,63 - ST RK 1733

According to Table 5 the main physico-chemical parameters of the prophylactic drink No.1
correspond to the normative document ST RK 1733-2015 for the product "Dairy products, except
yogurt, sour cream, cottage cheese, including products with bifidobacteria and other probiotic
microorganisms"”. Main physico-chemical parameters of prophylactic drink Nel: fat - 3.74%,

protein - 3.18%, acidity - 70°T, REM (skimmed milk residue) - 8.37%.

Table 6 - Physico-chemical properties of prevention drink No.2

Key indicators |
- according to Regu atory
Name of indicators Research results documentation for test
regulatory
: methods
documentation*
Mass fraction of fat, %, min. 1,39 0,1-9,9* ST RK 1733
Mass fraction of TOMO, %, 9,57 atleast 7.8* ST RK 1733
Acidity, °T 80 70-140* ST RK 1733
Density, kg/m? 1,03508 - ST RK 1733
Mass fraction of protein, % 3,65 2,6-4,0* ST RK 1733
Mass fraction of lactose, % 5,13 - ST RK 1733
Mass fraction of salts, % 0,80 - ST RK 1733
Freezing point, °C 0,59 - ST RK 1733
Mass fraction of water, % 0,0 - ST RK 1733
Conductivity, (Ms/cm) 9,09 i ST RK 1733
(False)
Sample temperature, °C 22,73 - ST RK 1733

According to Table 6 the main physico-chemical parameters of the prophylactic drink Ne2
comply with the normative document ST RK 1733-2015 for the product type "Dairy products,
except yogurt, sour cream, cottage cheese, including products with bifidobacteria and other
probiotic microorganisms”. Main physico-chemical parameters of preventive drink No.2: fat -
1.39%, protein - 3.65%, acidity - 80°T, REM (skimmed milk residue) - 9.57%.

The microbiological properties of the prophylactic drinks were studied under aseptic
conditions and in compliance with the recipe. To determine the content of lactic acid bacteria a
method of determining viable probiotic bacteria at 37°C - 12-16 hours was used (Table 7).
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Table 7 - Probiotic lactic acid bacteria content in the prophylactic drinks tested

Name Probiotic lactic acid bacteria, CFU/mL
ND norm* Results
Prophylactic drink No.1 1x10° 1x10°
Prophylactic drink No.2 1x10° 1x10°

*Interstate Standard 32923-2014 Fermented milk products enriched with probiotic
microorganisms

As shown in Table 7, prophylactic drinks No. 1 and No. 2 contain the appropriate amount of
probiotic lactic acid bacteria in their composition.

Next, the cell count of probiotic microorganisms in prophylactic beverages was determined
for one month at +4°C storage.

4 N\

Figure 1 - Determination of the cell count of probiotic microorganisms in prophylactic drinks at 30 days,
CFU/mI

As can be seen from Figure 1, the number of probiotic microorganisms cells in prophylactic
drinks depends on the duration of storage. Thus, prophylactic drink Nel shows the greatest increase
in the number of probiotic bacteria to 10° CFU/ml on day 5 and is maintained until 30 days of
storage. In contrast, in prophylactic drink No. 2, cell growth is also observed on day 5, but
gradually decreases after 7 days of storage.

Thus, analyzing the data on determining the number of cells of probiotic microorganisms,
the recommended shelf life of prophylactic drink Nel - up to 30 days, prophylactic drink Ne2 - 7-
10 days at a storage temperature of no more than 4 ° C.

Conclusion

As a result of the study, it was found that the selected formulations for prophylactic milk and
whey-based drinks with the addition of vitamins, minerals and prebiotic do not affect the
organoleptic properties and the number of viable probiotic lactic acid bacteria in the developed
products.

The prophylactic drinks developed will be useful in preventing vitamin deficiencies in
people aimed at providing the body with vitamins and their intake with food. The high prevalence
of polyhypovitaminous conditions among the population provides the basis for the use of food
products enriched with a complex of vitamins. To maintain the vitamin status in the diet it is
advisable to include food products enriched with a complex of micronutrients, including in the
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form of dairy drinks, which increases their effectiveness in optimizing the vitamin and mineral
status.
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