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BU3HAUYEHHSA IHTEHCUBHOCTI KUCJIOMOJIOYHOI'O APOMATY
Y ®EPMEHTOBAHUX BEPHIKAX

Biocymuicme xpumepiie saxocmi 3a 6MICMOM apOMAMUYHUX CHOAYK |
8I0N0BIOHUX DIOXIMIUHUX OOCTIOJCEHb ) YbOMY HANPAMKY NPU3BOOUMb 00 MO20, WO
npooykmu 3  OOHAKOBOI0  HA36010  PI3HUX  GUPOOHUKIE  Malomb  GIOMIHHI
opeanonenmuyni eracmugocmi. lLle cmocyembcsa pi3HUX MONOYHUX NPOOYKMIG,
30KpemMa B8epwiKi, AK CUPOBUHU, mMa KUCLo8epuikogo2o macaa. (OcHo8HUMU
CHONYKAMU, Wo 00YMOBIIOIMb ApOMAm MOJIOYHUX NPOOYKMIG, 68AHNCAIOMb JIeMKI
JiCUpHI  KUciomu, arvoeciou, xemouu ma Jnaxkmonu. Ha Oamomy emani pobomu
00CTIONCEHO BNAUB MOHOKYIbMYP MOJOUHOKUCTIUX JIAKIMOKOKI6 nioeudie Lactococcus
lactis ssp. lactis, Lactococcus lactis ssp. cremoris ma L. lactis ssp. lactis biovar.
diacetylactis na ocobausocmi naxonuuenns 1emKux HCUPHUX KUCIOM MA IAKMOHIE Y
eepwixax. [nsa eusenenus ma ioenmughixayii XiMivHUX CnoIyK 3acCmoco8aHO Memoo
Kaninsapuoi 2az080i xpomamoepagpii.

Ipynmyrouuce Ha eKCHnepUMeHMAabHUX O0aHux, 3anponoHO8aHO
BUKOPUCMOBYBAMU CNIBBIOHOUEHHS MACOBOL YACMKU OYMOB0I 00 MACIAHOL KUCIOMU,
AK XIMIYHO20 KpUmepito iHmeHCUBHOCMI KUCIOMOJIOYHO20 apOMAmy 6ePULKIE.

Tokazano, wo xyremypu L. diacetlactis maromo naibinewuit nomenyian wooo
apomamuzayii npodykmy, nopiensano 3 kyremypamu L. cremoris ma L. lactis.
Cnisgionowennss cymu naxkmonie (0C(s+10+12)) 0o cymu JDKK Ons  eepuxis,
Gepmenmosanux xyremypamu L. diacetylactis, eapiosaro 6io 0,3 0o 0,5, ons
kyremyp L. cremoris — 6io 0,13 0o 0,26; ozs L. lactis — 6io 0,1 0o 0,14.

Iokaszano, wo xymemypu L. Cremoris we maioms 6ucoxoi xopensyii midxc
BMICTMOM JAKMOHIB, IEMKUX HCUPHUX KUCTIOM MA MOJOYHOI KUCIOMU, HA GIOMIHY 610
kynemyp L. lactis ma L. diacetylactis, wo exasye na siominnicme ix memaboniunux
npoyecis.

Ooeporcani  dami  cayeygamumyms  NIOIPYHMAM  Hpu  po3pooyi  XiMiuHux
Kpumepiig AKocmi apomamy KUC108epUIKO8020 MAca.

Kniouosi cnoea. apomam, epwiku, MOIOYHOKUCIHI JIAKMOKOKU, O-TAKMOHU,
JIeMKI JHCUPHT KUCTIOMU.

YK 637.057, 637.148, 637.236
Kykosa S1.®., x.6.H., Kopoas LA, k.T.H., [lerpumenko C.C.
Hncmumym npodogonrvcmeennvix pecypcos Hayuonanvnou Akademuu Aepaprvix
Hayk Ykpaunel, Kues, Yxpauna

OINPEJAEJEHUE UHTEHCHUBHOCTU KUCJIOMOJIOYHOI'O
APOMATA B ®PEPMEHTUPOBAHHBIX CJIMBKAX
Omcymcmeue Kpumepueg Kauecmea No COOEPHCAHUIO  APOMAMUYECKUX
COeOUHeHUll 8 NPOOYKMAx U COOMEEMCMEYIOWUX OUOXUMUYECKUX UCCIe008aAHUL 8
9MOM HANPAGIEeHUU NPUBOOUM K MOMY, YMO NPOOVKYUs C 0OUHAKOBbIM HA38AHUEM,
HO pAsHbIX Npoussooumenell umeem omaudHvle opeanoienmuieckue ceoticmeda. Imo
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KACAemcsl PasiuyHblX 6UO08 MONOYHbIX NPOOYKMOS, 6 HACMHOCHU CIUBOK, KAK
ChIPbsl, U KUCLOCIUBOUHO20 Macid. OCHOBHBIMU COCOUHEHUSMU, 00YCI06IUBAIOUUX
apomMam MOJIOYHBIX NPOOYKNO8, CHUMAIOM JIemyyue JCUPHble KUCIOMbL, Alb0e2Uobl,
Kemouvl u Jakmouvl. Ha Odannom smane pabomvl UCCIEO08AHO  GIUSHUE
MOHOKYIbMYP MOJIOYHOKUCIBIX JIAKMOKOKKO8 noodsudos Lactococcus lactis ssp. lactis,
Lactococcus lactis ssp. cremoris u L. lactis ssp. lactis biovar. diacetylactis na
0COOEHHOCMU HAKONAEHUsL IeMYYUX JHCUPHBIX KUCIOM U JIAKMOHO8 8 causkax. Jlis
oduapydiceHuss u udeHmuuKayuy XUMUYECKUX COeOUHEHUll NpPpUMEeHeH Memoo
KANULSPHOU 2A30601U XPOMaAmozpaguu.

OcHOBbI8ASICL HA IKCNEPUMEHMANLHBIX OAHHBIX, NPEOIOACEHO UCNOIb3068ANb
COOMHOWEHUe MACCOBOU QONU YKCYCHOU K MACHSAHOU KUCIOMbL, KAK XUMUYECKO20
Kpumepusi UHMeHCUGHOCIU KUCTOMOTIOUHO20 apOMAma CIUBOK.

Tokasano, umo xynemypet L. diacetylactis umerom naubonrvwuii nomenyuan no
apomamuzayuu npooykma, no cpaerenuto ¢ Kyremypamu L. cremoris u L. lactis.
Coomnowenue cymmol  naxkmonog (0Cg+10+12) K cymme JDKK Ona  caugok,
Gepmenmuposannvix kyremypamu L. diacetylactis, sapsuposaro om 0,3 oo 0,5, dns
kyremyp L. cremoris - om 0,13 0o 0,26; oxs L. lactis - om 0,1 0o 0,14.

Toxazano, yumo kynremyper L. Cremoris re umerom eblcokol KOppensiyun Mexcoy
cooepacanuem JIAKMOHO8, JIeMYYUX JCUPHLIX KUCIOM U MOJOYHOU KUCIOMbL, 8
omauuue om kyremyp L. lactis u L. diacetylactis, umo yrasvieaem na paziuuue ux
MemaboauuecKux npoyeccos.

Tonyuennvie Oannvie NOCAYAHCAM OCHOBOU OISl PA3PAGOMKU  XUMUHECKUX
Kpumepues Kauecmea apomama KUCJI0CIUBOUHO20 MACIA.

Kniouesvie cnosa: apomam, ciuku, MOIOUHOKUCTIbLE IAKMOKOKKU, S=IAKMOHbL,
JIemyyue HCUpHovle KUCLOMbL.

UDC 637.057, 637.148, 637.236
Y.F. Zhukova, Ph. D., Ts.0. Korol, Ph. D., S.S. Petrischenko
Institute of Food Resources of National Academy of Agrarian Sciences of Ukraine,
Kyiv, Ukraine

DETERMINING THE INTENSITY OF FLAVOR IN FERMENTED MILK
FERMENTED CREAM

The lack of quality criteria on the content of aromatic compounds in products
and associated biochemical investigations in this direction leads to the fact that
products with the same name, but from different manufacturers have different
organoleptic properties. This applies to different kinds of dairy products, in
particular cream, as raw materials, and sour cream. The main compounds, which
cause the fragrance of dairy products, are volatile fatty acids, aldehydes, ketones and
lactones.

At this stage of work the influence of monocultures lactic lactococcal
subspecies Lactococcus lactis ssp. lactis, Lactococcus lactis ssp. cremoris and L.
lactis ssp. lactis biovar. diacetylactis on the peculiarities of accumulation of volatile
fatty acids and lactones in cream were investigated. For the detection and
identification of chemical compounds was applied the method of capillary gas
chromatography.

Based on the experimental data it is proposed to use the ratio of the mass
fraction of acetic acid to butyric acid, as chemical criteria of intensity of sour cream
flavor.
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It is shown that culture L. diacetylactis have the greatest potential flavoring
product, compared with cultures of L. cremoris and L. lactis. The ratio of the sum of
lactones (5Cg+10+12)) t0 the amount volatile fatty acids for cream, fermented by
cultures L. diacetylactis varied from 0.3 to 0.5, for L. cremoris - from 0.13-0.26; L.
lactis - from 0.1 to 0.14.

It is shown that cultures L. cremoris do not have a high correlation between
the contents of lactones, volatile fatty acids and lactic acid, unlike L. lactis and L.
diacetylactis, that indicates the differences in their metabolic processes. The received
data will provide the basis for the development of chemical criteria of the quality of
sour cream aroma.

Key words: aroma, cream, lactococci, d-lactones, volatile fatty acids.

OCHOBHUMH CIONYKaMH, 110 OOYMOBIIOIOTH apOMAaT MOJOYHHX MPOIYKTIB,
BBAXKAIOTH JICTKi JKUPHI KHCIOTH, anbCrilH, KETOHH, eipH, JAKTOHH, CIpPKOBMICHI
CTIOJTYKH, BUTbHI aMiHOKHUCIIOTH. PeTenbHe AOCHIPKeHHS B I[bOMY HANpsSMKy Ha0yio
NOIIMPEHHS JIMIIE HEIONaBHO, 3 IIOSBOI0 HOBITHBOTO Ta30-XpOMAaTOrpadpivHoro
00J1a/IHaHHs 1 TOKH HEMA€ JKOHUX XIMIYHHX KPUTEPIiB [Isi OPraHONENTHYHOI OL[HKHU
Xap4yOBMX MPOIYKTIB. BiACyTHICTE BIAMOBIAHHX OIOXIMIYHMX IOCHIKCHb Ta
KpUTEpiiB SKOCTI 3a apOMATHYHUMH KOMIIOHEHTaMH TPHU3BOJUTH JO TOrO, IO
MPOAYKTH 3 OJHAKOBOIO HA3BOK PI3HUX MiANPUEMCTB MAalOTh  BIIMIiHHI
OpraHoOJIENTUYHI BJACTHBOCTI 1 HABMAKHU.

MomnouHokHCTl  GaKTepii BilIrpaiOTh BaKIHBY pois mipu (epmentyBanHi
XapuoOBHUX MPOJYKTIB, COPHIIOYH 1X CaHITapHO-TIrieHiuHil Oe3merti, cTabiIbHOCTI i
gac 30epiraHHs Ta CTBOPIOIOYM NpPHBAOIMBI OPraHONCNTHYHI BIACTUBOCTI.
Lactococcus lactis ssp. lactis - rpam-no3utusHi OakTepii, sIKi MIMPOKO 3aCTOCOBYIOTH
A PepMEHTYBAHHS PISHUX Xap4yOBUX HpO,ILyKTlB 30KpeMa, MPH MPOMHCIOBOMY
BUPOOHMIITBI KUCIIOMOJIOYHHUX MPOAYKTIB: CHPIB, HOTYpTiB, KUCIOMOJIOYHUX HAIOIB,
KHCJIOBEPIIKOBOro Macia. PopMyBaHHs THIIOBOTO CMaKy Ta 3allaxy KHCIOMOIOYHHX
MPOYKTIiB BU3HAYAETHCS CKIAZOM Ta KIIBKICTIO MIKPOOPTaHi3MiB, a pISHOMaHITHICTh
CMako-apOMaTHYHUX BIATIHKIB - OOyMOBJEHA PI3HUM SKICHUM Ta KUIbKICHUM
CKJIaJIOM JIETKHX CITOJIYK Ta iX CIiBBiIHOIICHb.

OcHoBHMMHM MpolecaMi TIiJf 4Yac (EPMEHTYBaHHS MOJIOYHUX IPOAYKTIB
JTAKTOKOKaMH BBaXarOTh TiApoi3 OUIKIB, JKHUPIB, BYIJIEBOJIB Ta TEPETBOPEHHS
JIMMOHHOT KUCJIOTH.

IIporeonis € Ge3nepedHo OAHMM 3 HANBAXKIMBINIMX NPOLECIB, 110 3a0e3nedye
OpTaHOJISTITUYHI BJIACTUBOCTI MPOAYKTIB, 30KpeMa iX 3amax Ta TEKCTypy.
AMIHOKHUCIIOTH € TONepeJHUKaMU 0ararbox JIETKUX apOMaTHUYHUX KOMITOHCHTIB
MPOIYKTIB.

Sk mpaBwio, TepmIMM e€TanoM  KaTa0oJi3My ~aMiHOKHCJIOT €  eTal
TpaHCaMiHyBaHHs. BiH MPU3BOIUTE 0 YTBOPEHHS allb()a-KETOKUCIOT, sIKi MOXYTh y
MOJaNbIIOMY TIEPETBOPIOBATHCh B  aIbACTIAM IUIIXOM JCKAapOOKCHIyBaHHS i,
BIAMOBIHO, Y COIUPTH a00 KapOOHOBI KMCIOTH MUIIXOM Jeriaporenisariii [1].

Posranyxeni ~aMiHOKHCIOTH € IMONCPEIHHKAMH  TaKHX — apOMATHIHHX
KOMITOHEHTIB SIK PO3Taly)eHi KHUPHI KHCIOTH. BBaxaloTh, 10 i30MacisiHa KHCIO0Ta
MOXKE TIOXOJIUTH 3 BaJIiHY, i30BaJiepiaHOBa Ta BaneplaHOBa 3 NCHLMHY Ta 30JCHIIHY.
TeopeTnyHi MPUTTYIIEHHSI IIO/I0 TAKUX MEPETBOPEHD 3HANIILIN MiATBEPHKEHHS JTUTIIE
HEIIO/aBHO, KOJM BAAJIOCA BUIUIMTU KiJIbKa BIANOBIAHUX (epMeHTiB. Y mTami L.
lactis LM 0230 Oyno 3maiimeno ren (ilVE) depmenty aminorpancdepasu
pO3rally’KEHUX aMIHOKHCIIOT, IO BiANOBiga€ 3a TpaHCaMmiHyBaHHS ocTaHHIX. Llei
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¢depmenT ckiaamaetbess 3 340 aMIHOKHMCIOTHHX 3aJMIIKIB 1 3a KiIacudikaIiero
GenBank BigHocuthcss g0 IV kiacy aM1HOTpch¢)epa3 nupiloKcanb  5-
(bocq)amane)lcﬂnx aM1H0Tpchq)epa3 BceranoBneno, mo BiH MOXe pearyBaTtu 3
I307ICHIIMHOM, BaliHOM, JCHIMHOM, METIOHIHOM, (eHinananiHom. 3 mramy L.
cremoris NCDO BuaiieHo 1HIITYy aM1H0TpaHC(bepa3y (BcaT), sika akTUBHO IHILIIIOE
PeaKIifo TpaHCAMiHyBAHHs I30JCHIMHY Ta BalliHy, MEHIIOK MIPOIO JCHIMHY Ta
METIOHIHY 1 Tex BigHoCHThCA j0 |V wiacy aminoTpancdepas. Beaxarors, 110
NepBUHHA (pyHKLu;I 1bOro (hpepMeHTy mossirana y 610CHHTE31 BUIBHHX aMIHOKHCIIOT,
0co0nuBO i3onmeiHy. Ta OCKIIBKH MOJIOYHOKHCII OakTepii € aBTOTpodamu Mmoo
posranyxeHux amiHokucnor, ¢yHkuii BcaT mnonsraiore y xkaTtaGomizmi JUIst
MOJAJBIIOT0 MEPETBOPSHHS WX KUCIIOT B ApOMaTHYHI KOMIIOHEHTH [2].

)KI/IpH1 KHUCJIOTH, IO MOXOAATh 3 PO3raly>KEHUX aMIHOKUCIIOT MalOTh Ba)KKH,
JKUPHUH, edipHUl, Aeno GpyKTOBUN apoMaT pU KOHLICHTpaLIlSIX 5 MI/KT, IpH OLIbII
BHCOKHX KOHICHTPAUIX — (PYKTOBUH, BOCKOBUM, CONOAKYBATHH, SOMyHCBHI.
IlepeTBOpEeHHS PO3TaTy)KeHUX aMiHOKHCIIOT IIOB’53aHO 13 yTBOPEHHSM BiAMOBITHHX
aJIbJIET1/IiB, 10 MAIOTh MOMIPHO COJIOJIOBHI apomar, a CIUPTH, MO YTBOPIOKOTHCA 3
TaKuX anpaerigiB MaioTh y 50 pas3iB BUIIMA mOpIr LIyTJ'II/IBOCTl IleperBopeHHs
JNeHLUHY Y 3-MeTHIOyTaHalb MOKE CHPHYUHATH HerI/IGMHI/II/I 3amax, Tak camo sK 1
2-METWIINPONaHallb 3 BaliHy a00 2-MeTWIOyTaHamb 3 i3onednuny. Chia BiA3HAYUTH,
o 2-MeTWIOyTaHalmb 1 3-MeTWIOyTaHab y 3HAYHUX KUIBKOCTSX TOKHA Y MOJIOYHHUX
(bepMeHTOBaHUX MPOAYKTaX HE BUSBIICHO.

Sk cnupTy Tak 1 anbleriau yTBopeHi 3 PO3ralyXeHUX aMIHOKHCIIOT MOXKYTh
[ICYBAaTH apOMAr NPOLYKTY, 30kpeMa cupis. Tak, cup Yeanep, mo mictuts Big 18 1o
90 wmr/kr 3-mermnOyranans Ta Bix 9 mo 45 mr/kr 3-MeTHIOyTaHONY BBa)KaTbCs
HEKOHJIMI[INHUMU 32 OPraHOJENTHYHUMHU BJIACTUBOCTAMU. A s cupy Ementanb
BCTAHOBJICHO, 10 3-METWJIOYTaHAIb € XapaKTePUCTHYHOIO CIIOIYKOIO SIKOCTI I[bOTO
OPOAYKTY, IO CHpHUSE€ HENPUEMHOIO 3amaxy CcTapoi MacisHOI KHUCIOTH Yy
konueHtpaiisix Bume 200 wkr/kr. [lepeTBopeHHS anpaerigiB y coupta abo
KapOOHOB1  KUCJIOTH BiZOYBalOTbCA 3a y4yacTIO QJKOTOJbJAETIApOreHa3 Ta
anbAeTiIeTiAporenas, BimoBiaHO.

Edipu, mo mnoxonsTe 3 KOPOTKOJAHLIIOKKOBUX JKUPHUX KHCIOT, TakKl SK
eTHJIOyTaHOoAaT, ETHIII30BaliepiaT MOXYTh YTBOPIOBAaTHCH BHACHIIOK MeTabomi3My
aMIHOKHCIIOT. BOHM TNpUBHOCATH (PPYKTOBY HOTY apoOMaTW4YHHI OyKeT, 30Kpema,
cupiB. Ha cporonui Bizomuii ren €stA, mo koaye ecrepasy, IpUuIoMy y pi3HUX BHJIB
MOJIOYHOKHCIINX OaKTepiil BUSBICHO BUCOKY TOMOJIOTIIO IIbOro reny. [lokazano, mo y
JAKTOKOKIB, B SKMX OYB IITYYHO BIJCYTHIN r'eH €StA KOpPOTKOJIAHIIOKKOBUX e(dipiB
He YTBOPIoBasoch [3].

Cmix Bif3Ha4aTH, IO TEPETBOPCHHS O-KETOKHUCIOT Y JIETKi apoOMaTHYHI
CIOTYKH MOXe BiOYBATHCH TPHOMA PISHMMHM ILISXaMH. 32 y4acTi AeKapOOKCHIa3H
(rer kdcA) mms mepeTBOpeHHs B anbjeriau, sk Oyio 3Haiigeno y L. lactis B1157.
[Ipore xomuux mnomiOHUMX TOCHIAOBHOCTEH He Oyino 3HalACHO B iHIJ_II/IX
MOJIOUHOKHCITHX OakTepisix, KpiM yactkoBoi romosorii B L. lactis IL 1403.
MiACTaBi 1bOro OyJI0 BHCYHYTO AYMKY, IO I€KapOOCHIIOBAHHS ailb(a-KeTOKHCIOT
NpUTAMaHHE ~HEMOJIOYHHM  MIKPOOPraHisMaM 1 JMIIe HEBEIMKa KUIbKICTH
MOJIOYHOKHCIIHX KYJbTYD YTBOPIOIOTb aNIbJCTiAM CaMe 3 BUIBHHX aMIHOKHCIOT.
OpHak Taki COMPTH, 1 aNpAErigy 3HAWAEHI SK NOPOAYKTH MeTabomi3zmy
MOJIOYHOKHCIIUX Oakrepii. ToMy NpUIYCKAlOTh IO JOJATKOBUM MUISAXOM JJis
YTBOPEHHSI LHUX CHOAYK 3 aib(a-KeTOKUCIOT MOXKe OYTH OKHUCIIOBaJIbHE
nexapOokcuityBanHs. ToOTO mepeTBOpeHHs anb(a-KEeTOKUCIOTH B alllyl KOGH3UM A
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(ammn-CoA) 3a momomororo jerimporeHasu o-kerokucior (KaDH), depmenty 3
qotupbox cyboauuuik: E1 o, E1B, E2 ta E3 [4].

IlepeTBOpeHHsT METIOHIHY MOXe BIIOYBAaTHCh 3a y4YacTIO aMiHOTpaHC(epas
PO3Taly)KCHHX aMIHOKHCIOT ab0 apoMaTHYHHX aMIHOKHCIOT, abo dYepes JiasHy
akTuBHICTh B-mia3y mwmcrarioniny(CBL), y-nmiasy uwucrarioniny (CGL), abo y- J11a3y
MeTIOHIHY. AMiHOTpaHc(epa3Ha aKTHBHICTh NOTpeOye a-KeToriorapara abo iHIIOL
0-KETOKHCJIOTH SIK KOCyOcTpara, IO MPH3BOJAWTH JI0 YTBOPEHHS 4-METHIITIO-2-
keromacisnoi kucnotd (KMBA). OctanHs crHojiyka MOXe I[EepPEeTBOPUTHCh Ha
METUNITIONpONaHab (MeTiOHalb).

Xoda HUCTATIOHIH Jia3u JIOCUTh aKTHBHI 3a YMOB_BHTOTOBJICHHS CHPIB,
AKTHBHICTb 10JI0 METIOHIHY He JIOBEJEHO 3a JOMOMOro >C sepHOrO MarHirHOro
pe3oHancy. TakuM MeETOAOM TMOKHM MIATBEP/PKEHO JHUIIEe aMmiHoTpaHcdepasHy
aKTUBHICTb, SKy BBaKalOTh HAWOUIbII 3HAYHOIO Y MPOAYKYBaHHI METaHTIONYy 3
MeTioHiHY [2, 5].

[IpoBigHa poib y CTBOPEHHI apoMaTy HaJeXHUTh IlalleTuily. 3AaTHICTh [0
NOPOAYKIIi JlaleTHyay B pe3yjibTaTi 3acBOEHHS LMTpPaTy MOJOKa BIIAaCTHBA
MOJIOUHOKHUCITUM OakTepisim 3 poay Lactococcus i pisuum Bugam Leuconostoc [6].

BBaskaroTs, 1110 KHCIIMI 3a1ax BEPLIKiB GOPMYE HE MOJIOYHA KHCIOTa (ockinmbku
BOHA Ma€ HU3bKUIl THCK MAapiB), a OIITOBA, MPOMIOHOBA Ta MYypAIllUHA JICTKI KHCIOTH,
arneToiH, AianeTun Ta iHmn. € gaHi, M0 KUCIWH 3amax 3’ SBISEThCSA paHilie, HiK
BEpIIKH HaOyBarOTh KHCIOro mpucMaky. Kucnuit 3amax OUIBILIICT JAETycTaTopiB
BUSBJIAIOTh, KOJMM BMICT MOJIOYHOI KHMCJIOTH CTAaHOBUTH Oulbllie i HOPMaIbHOIO
BMmicty Ha 0,01 %, B TO¥ yac sk kucauii cMak — npu 30utbineHHi Ha 0,07 — 0,10 %.

€ nymKa, 10 B SKICHOMY COJIOJKOBEPILIKOBOMY MAcCii JIETKI dHPHI KUCIOTH
MaroTh He nepeuinyBat. C;, - 30-40 mr/kr, C4 — 5-6 mr/kr, Cs — 1-2 mr/kr, Cg — 1
mr/kr, Cg — 1 mr/kr. JIo TOro >k BHECOK okpemux JDKK Ha cMak Ta apomar NpOyKTy
3aJI&KUTh BiJ] KUCIOTHOCTI IJIa3MH, 3 MIIBULICHHSIM SKOi 3MEHIIYETHCS MOPIr iX
BimuyTTs. Tak, B KHCIOBEPIIKOBOMY Macii 3 KUCHOTHICTIO minasmu 40-45 °T npu
Bmicti kucaor C, — o 100-110 mr/kr, C4 — no 6 mr/kr, Cs — no 1 mr/kr, C¢ — 1o 3-3,5
Mr/kr i Cg — 10 2-2,5 MI/KT - HE BUSBIISIOTHCS BUPAKCHI HEraTUBHI 3MIHU CMaKy Ta
apomary [7].

JlakTOHH € B@)XITHBUM KOMIIOHCHTOM 3amaxy MOJOYHHX MHPOAYKTiB. Bwmict
JIAKTOHIB y CHPOMY MOIOLI 3aNeKHTh BiA CTail JakTauii Ta rOAyBaHHS, MOPOIH
TBapuH. KUIbKICTh 0-TAKTOHIB 3HMXKYETHCS Ha MOYATKY JIAKTallll, 110 0OYMOBIIEHO
JepIIUTOM  KOPOTKOJAHIIO)KKOBUX  KHCIOT. Ha  cborogHi BusBIEHO Ta
inentudikoBano moHan 30 BUIIB HACMYEHHUX Ta HEHACHMYEHHUX O- Ta Y-JIAKTOHIB 3
KUTBKICTIO ByTJienieBux aromiB Bix 6 mo 20. BBaxaroTh, 10 JeNbTa-JTaKTOHH MalOTh
CHJIOrCHHE IOXODKCHHS, TOOTO iX YTBOPCHHS IOB’SI3aHO i3 HAsBHICTIO JKHPHHX
kuCnoT (Cg-Cas), Kl y mpoLieCi CHHTE3Y HIANAIOTECS OKUCICHHIO [8].

Cmix BII3HAYMTH, W10 PI3HI JUKepena HAJAloTh PI3HI JaHi MO0 BMICTy Ta
BITMBY OKPEMHX KOMIIOHCHTIB Ha apOMAaT Ta CMaK MPOAYKTIB, IO MOSCHIOETHCS
BIZICYTHICTIO YHi(piKOBaHOI Hp06OH1,ILFOTOBKI/I 3pa3kiB, OOJaJHAHHA Ta CHUCTEMHU
ONpALOBAHHs JaHUX. BTIM TpajuuiiiHi 1OKasHUKH SIKOCTI (BMICT iKY, JKHpY,
BYIJIICBOJIB, CyXHX pPEYOBHH) Ha TEMEPINIHii Yac € HEeIOCTATHIMU KpPUTEpPisMH,
OCKIJIbKH HE Blnoﬁpaxca}on, OPraHOJICHTUYHHX BIACTHBOCTEH MPOJYKTY.

Metorw ngaHoi pobdoTm Oyia0 IOCHIKEHHS HAKOMWYEHHS JIETKUX >KUPHUX
KHCJIOT Ta JTaKTOHIB Y GePMEHTOBAHUX BEPLIKAX KyIbTypamu L. lactis.

Marepiaau ta metoau. OO’ €KTaMH TOCTIKEHb OyJIM BEpIIKH KHUPHICTIO 32-
36%, depmenToBani KkynbpTypamu migBuaiB - Lactococcus lactis ssp. lactis,
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Lactococcus lactis ssp. cremoris ta L. lactis ssp. lactis biovar. diacetylactis 3 myseto
MiKpoopranizmiB Binainy 6iotrexnomnorii IIIP HAAH.

BmicT apomatdMdHEX CHOIYK Yy BEpUIKax JOCTKYBald Ha TIa30BOMY
xpomatorpadi “Kpucramirokc 4000M”, obnagHaHOMy KanuisipHOIO KojloHKoro FFAP
noBxuHor 60 M 3 BHyTpimHiM giamerpom 0,25 MKM.

Pesynbratn Ta 00roBopeHHsi. BBakaioTh, 10 3arajdbHUA BMICT JETKUX
xupaux kucnot (JIXKK) Moxe ciryryBaTi KpuTepieM B OIIHIII IPHIATHOCTI CHPOBUHHU
Ta 3aKBalllyBaJIbHUX MPENapaTiB Al BUPOOJIEHHS! BUCOKOAKICHUX MPOAYKTIB.

Bbyno mnokaszano, mo 3araidbHM BMICT JIETKMX >KHPHUX KHCIIOT YIPOJIOBXK
(dbepMeHTYBaHHS BEpUIKIB BapitoBaB B 3aJI€KHOCTI1 B/l 3aCTOCOBAHOTO mTamy (puc. 1).

CyTTeBO 3pOCTaB YNMPOAOBK (PEPMEHTYBAHHS BEPIIKIB 3arabHHii BMICT JICTKHX
KHPHUX KHCIOT 3a y4acTi KyasTyp L. diacetylactis: mopiBHSHO 3 KOHTpoOJeM Ha
KiHenpb ¢pepmenTyBanHs Bin cranoBus Bif 0,193 1o 0,306 mexs/100 r (puc. 1).

Haiinwxkunii piBeHb 3adikcoBaHo y BapiaHTax 3 Kyabrypamu L. lactis — 0,6-0,7
mekB/100 r. 3aransuuit pisens JIXKK 3a yuacri L. cremoris Bapirosas Bix 0,1 g0 0,13
mekB/100 r. Lleit pakt MOXKHA MOSICHUTH pi3HOI0 AKTUBHICTIO Ta BUAaMH ()EPMEHTIB,
3ally4eHHX 10 PO3IICIUICHHS OLIKIB, BYIJICBOJIB Ta KUPIB. € AyMKa, IO JTaKTOKOKH
L. dlacetylactls ta L. cremoris maroTh OLIbII BHCOKY JINOMITHYHY aKTUBHICTh
nopiBHsHO 3 L. lactis, mo BinOuBaeThes Ha 3aransHomy Bmicti JOKK.

Hopom YYyTJIMBOCTI OKpEeMHX ButbHUX JIKK 06yMOBJ‘IIOIOTBC$[ 1X B3a€EMHHUM
CIIBBIJHOUICHHSM Ta KHCIOTHICTIO IUIasMH. 3a JITEPaTypHUMH [aHUMH, 3
HIIBUILCHHSAM KHCIOTHOCTI [UIa3MH 3MEHIIYeThes mopir uytiuBocti JDKK [7].

0,351

03{"
025{"
024"
015{"
01{"
0,05{"

Buicr JIXKK, mexs/100 1

Ne kynbTypu

Puc. 1. BMicT JIeTKUX JKHPHUX KMCJIOT y BeplIKax, ¢pepMeHTOBaHUX
KYJbTYPaMH JIAKTOKOKIB
K — ¢epuru, Ne 1 - L. diacetylactis 1, Ve 2 - L. diacetylactis 2, Ve 3 - L. diacetylactis 9, N2 4 -
L. cremoris 1; M2 5 - L. cremoris 2; M 6 - L. lactis 1; M2 7 - L. lactis 2.

Hani mono BMmicty okpemux JODKK y Bepuikax, ¢epMeHTOBaHUX KyJIbTYpamH
Me30(UTbHHX JIAKTOKOKIB HaBeseHo y Tabu. 1 Ta 2.

30utbmienHs  3aranpHoro BMicty JIDKK mpu  depmeHnTyBaHHI KyJnbTyp
BIOYBANOCh [EPEBAKHO 33 PAXYHOK OLTOBOI KHCIOTH, MEHIIO MipoIo,
i30Ba/IepiaHOBOI KHCIIOTH, OCKUIbKM 3MiHa BMicTy iHmmx JDKK e nHesnawmoro. 3a
JTepaTypHUMH JaHUMU JJii BUPOOJIEHHS Macja 3 MPUEMHUM CMAaKOM 1 3amaxoMm
BMICT ITUX KHCJIOT y Macii He moBHHEH mnepeBuimyBatd 30-40 MI/Kr; MiIBUIICHHS
piBHs 3araibHOro Bmicty JODKK moxke ctaTi mpUYMHOIO TOTIpIIECHHS apoMmaTy Ta
cMmaky mponykry [8].

Ipy 1bOMY CIIiJT IIJKPECIUTH, 110 PIBHOMIPHE 301IBIICHHS KOHICHTPALIT BCiX
komnoHeHTIB (pakuii JDKK MeHm HeratuBHO BinoOpaXkaeTbcs Ha apoOMaTUYHUX
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BJIACTHBOCTSAX TOTOBOIO NPOAYKTY MOPIBHSAHO 3 PI3KUM 30UIBIIEHHSAM KUIBKOCTI
OJTHOr0 200 ABOX KOMITIOHEHTIB.

Ta0m. 1.

SkicHuii Ta KITbKICHUH CKJIA/ JeTKUX KUPHUX KUCJIOT BePIIKIB,
depMenToBaHuX KyabTypamu L. lactis ssp. lactis biovar. diacetylactis

Buo naxmobaxmepiii
Ne | Kucnoma, me/xe | Koumpons L. diacetylactis
1 2 9

1. | Ourosa 4,20+0,01 12,35+0,03 12,49+0,02 12,82+0,02
2. | Ipomionosa 0,90+0,02 3,74+0,02 5,71+0,03 1,56+0,01
3. | I3omacnsaHa 0,30+0,01 0,00+0,00 0,00+0,00 0,00+0,00
4, | Macnsana 2,85+0,01 6,78+0,02 8,85+0,02 9,84+0,02
5. | I3oBamepianoBa 0,73%0,02 5,95+0,02 6,87+0,01 6,57+0,01
6. | I3okampoHoBa 0,02+0,01 0,00+0,00 0,00+0,00 0,00+0,00
7. | KamponoBa 2,70+0,03 4,02+0,01 4,27+0,01 7,65+0,01
8. | I'emrranoBa 0,00+0,00 0,00+0,00 0,00+0,00 0,00+0,00
9. | Cyma 11,70+0,03 32,84+0,02 38,19+0,02 38,44+0,03
HaHl moao BMiCTy OKpEeMHUX JICTKUX JXHUPHHUX KHCJIOT BKa3ylOTb Ha

BapiaOenbHICTh (Ppakiiii OKpeMHUX KUCIOT B 3aJIEKHOCTI BiJl JOCIIKYBAHUX KYJIbTYP
(muB. Tabn. 1, 2). JlominyrounMu Kuciotamu OyJid OITOBA, MAaclisiHa, i30BajepiaHoBa
Ta KarpoHOBa.

Tabn. 2
SkicHuii Ta KUTbKICHUH CKJIAJ JeTKUX KUPHUX KUCJIOT BEPIIKIB,
(depMeHTOBaHUX KYyJbTypamu L. lactis ma L. cremoris

Buo nakmobaxmepiii
Ne | Kucnoma, me/ke | Konmpons L. cremoris L. lactis
1 2 1 2

1. | Ourosa 4,20+0,01 | 7,49+0,02 | 11,53+0,02 | 10,31+0,03 | 11,30+0,03
2. | IlpomioHoBa 0,90+0,02 | 0,83+0,01 | 2,81+0,01 | 0,93+0,02 | 2,00+0,02
3. | Isomacnsina 0,30+0,01 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00 | 0,010,001
4. | Macnsna 2,85x0,01 | 6,27+#0,02 | 9,36x0,02 | 6,16+0,02 | 6,38+0,02
5. | IsoBanepianoBa 0,73+0,02 | 4,23+0,01 | 7,98+0,03 | 5,59+0,01 | 7,80+0,01
6. | I3okanponoBa 0,02+0,01 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00
7. | KanpoHoga 2,70x0,03 | 3,80+0,03 | 5,52+0,02 | 4,17+0,02 | 3,00+0,02
8. | I'enranoBa 0,00+0,00 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00
9. | Cyma 11,70+0,03 | 22,63+0,02 | 37,20+0,03 | 27,16+0,02 | 30,49+0,02

SIxicHu# Ta KUIbKICHUHN aHaJli3 JIETKUX >KUPHUX KHUCIIOT [MOKa3aB Horo mMpoBiiHy
poib B OLHIOBaHHI OPraHONCNTHYHUX BIACTHBOCTCH mpoaykry. Tak, HanOuibuimii
BIZITHOCHHI BMICT OLITOBOi KHCJIOTH OYB BHSIBJICHUH Yy (DEPMEHTOBAaHUX BEpIIKaX
kyapTypamu L. lactis 1 ta 2. [Ipu 1poMy 3aranbHUN BMICT JIETKUX JKUPHHX KHCIOT
OyB HAKOLTBIITHM y MPOJIYKTI, (bepMeHTOBaHOMY KyJIbTypaMu
L. diacetylactis Bim 32 mo 38 mr/kr, mo Ha 13-33% Oinblie, HDK y BapiaHTi 3
kyabTypamu L. lactis 1 ta 2.

AHajli3  OPraHOJNCNTUYHHX BIACTUBOCTCH ()EPMCHTOBAHUX BEpLIKIB  Ta
KIUIPKICHOrO BMIiCTy OKPEMUX KHCIOT J103BONIMB BHUSBHTH HACTYIIHI 3aKOHOMIPHOCTI.
ConoaxyBatuii apomMar i IpucCMaK Maiu BepIIKH, ()EpPMEHTOBAHI 33 Y4acTIO KYJIbTYp
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L. diacetylactis 2, 9, npu 1pOMy CITiBBiIHOIIIEHHS MacOBOI YaCTKH OITOBOI KUCIOTH
1o macisiHoi craHoBwia 1,41; 1,30 BigmoBimHO, a Takox KyjiapTypu L. cremoris -
CIIBBIHOIICHHSI MAacOBOI YAaCTKU OLTOBOI KUCIOTH JO MAcCJSIHOI 3HAXOIWJIOCH Y
meskax 1,195 - 1,312 (puc.2). B koHTpoIbHOMY BapiaHTi BEpIIKIB 1€ CITIBBITHOIICHHS
cranoBmio 1,47. [Mpuemuunii kucaomonounuit apomar manu KynsTypu L. diacetylactis
1 (tabm. 1, puc. 2), L. lactis 1, 2 — cniBBiAHOIIIEHHS] MACOBOI YaCTKH OIL[TOBOT KUCIIOTH
JI0 MaCIISTHOT 3HaX0AMIoch y Mexax 1,514 - 1,822 (nuB. tabim.2).

TakuM 4YHHOM, IS BU3HAYEHHS IHTEHCHBHOCTI KHCIIOMOJIOYHOTO apoMary
MOXJIUBO BHMKOPUCTOBYBAaTH CIHIBBIHOIIECHHS OITOBOi KHCJIOTH JO MAaCIsHOX,
MPUYOMY 3HAYEHHS CHIBBIJHOIICHHS Oy/e 3MIHIOBATUChH B 3QJIEKHOCTI BiJ )KMPOBOL
(ba3u cupoBUHMU.

CoaoaxyBaTmii

N
Y I puemumii

Pizkuii Q) .ﬁ
i / KHCJIOMO0.J10YHUI
/

") InTeHcuBHmii

Hacude nuii - .
KHCJIOM 0.1 0 YHHIT

—8—min —O—max —A—K —0—1 —h—2

——3 —0—4 —e—5 —%—6 ——7

Puc. 2. OniHroBaHHS iHTEHCUBHOCTI KMCJIOMOJIOYHOT0 apoMaTy 32 BMiCTOM
OLTOBOI TA MaCJIHIHOI KHCJIOT.

K — ¢epuru, Ne 1 - L. diacetylactis 1, Ve 2 - L. diacetylactis 2, Ve 3 - L. diacetylactis 9, N2 4 -
L. cremoris 1; M2 5 - L. cremoris 2; Mo 6 - L. lactis 1; Ve 7 - L. lactis 2.

Yrupomorxk (epMeHTYBaHHS BMICT JIAKTOHIB 3MiHIOBABCS B 3aJIEKHOCTI Bij
o0panoi KynbTypd. OCKUIBKM THTPOBAaHA KHCIOTHICTH Y BEpUIKAX HAIpPHKIHII
JOCITI Ty 6yJ1a omu3pko 56-70 °T, TO HAKONMUYEHHS JIAKTOHIB BEJIMKOKO MlpOIO
3ajIeXkKaIo BiJ] [bOT0 MoKa3HuKa (Tabu. 3) Ta crnenudikor MeTadomi3My JaKTOKOKIB.

3a yuacri kyaeTyp L. lactis 1 ta 2 BinOyBaioch 3MEHIIICHHS 3aralbHOTO BMICTY
BHU3HAYEHUX JIAKTOHIB TOPIBHAHO 3 BHUXigHOW cupoBuHOr Ha 40,3%-55,1%. 3a
ydacti KyapTyp L. Cremoris 3MeHIeHHsI BMICTY JIakTOHIB BifOyBaeThest Ha 15,1%—
51,4%; npu depmentyBanHi kynbTypamu L. diacetylactis croctepiranu 30inbineHHs
BMICTY JIakTOHIB Ha 49%—-174%.

VY nocnimKyBaHild BHXIJHIA CHPOBHHI, a caMe CTEpUIIi30BaHUX Bepiikax 33%
JKUPHOCT], OyJ0 BHUSBIEHO O-JE€KAJAKTOH, IO Ma€ TEPCUKOBUI, MOJIOYHUH,
COJIOJKYBAaTUH apomar Ta O-J0JIeKaJaKTOH, SKOMY MNpHUTaMaHHUN MAacCIsSHUCTHMA
apomMar 3 HOTaMH KOKOCOBOTO TOpiXy Ta O-OKTaJaKTOH, IO MaB BaHUIbHMIA,
KapaMelbHU.
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VY nocnipkeHux (pepMEHTOBAHUX BEPIIKaX BMICT 0-OKTaJaKTOHY BapilOBaB Bij
4 no 10 wmr/kr, OJ-JeKaNakTOHY BapiloBaB Big 3 10 8 MI/KI TPOAYKTY;
d-monekanakrony — 0,7 1o 8 mr/kr (tabm. 3).

Tabmn. 3
BwmicT JakTOHIB y Bepiikax, epMeHTOBAHUX JTAKTOKOKAMHU
Konrpons Bupn nakrobaxrepiit
Ne HasBa crionyku L. diacetylactis L. cremoris L. lactis
Wi ' 1 2 1 2
MT/KT 1 2 9

1 | 3-OKTamakToH 3,31 4,49 5,18 5,34 2,91 4,18 1,50 | 0,50
2 | 8-mexanakToH 2,51 4,94 3,51 5,74 1,98 1,08 135 | 141
3 0-I0IEKAIAKTOH 1,22 2,62 1,80 8,24 1,05 0,72 1,07 1,25
4 | Cyma 7,04 12,05 | 10,49 | 19,32 | 594 5,98 3,92 | 3,16

TeHeHIIil0 3MEHIICHHS BMICTY JIAKTOHIB MOYKHA IMOSICHUTH BHCOKHUM PIiBHEM
TUTPOBAHOT KHCJIOTHOCTI (p€pPMEHTOBaHHUX BepIJ_[KiB 3a yuacti kynpTyp L. lactis,
OCKUTBbKH y 3pa3Kkax Iiei moka3Huk OyB Buimii 60 °T. Bimomo, mo 3a Takux yMOB
piBHOBAara B3a€MHUX IEPETBOPCHb JAKTOHH-OKCHKHCIOTH MOXE 3CyBaTHCs y Oik
OKCHKHCIIOT BHACIIIOK IIPOIITHYHHX TIPOLECIB [10].

Bu3HaueHHs 3aJeKHOCTI MK BMICTOM JICTKMX JKHPHUX KHCJIOT Ta 3arajibHOT
CYMH JOCTI/KYyBaHHi JenabTa-TakToHiB (puc. 3) mokasamo mis (epMEHTOBAHHX
BepiikiB 3a ydvacti kynetyp L. diacetylactis, L. cremoris ta L. lactis koedimient
kopemsinii cranosuB r=0,67 (n=5; P<0,05); r=0,31 (n=5; P<0,05); r=0,74 (n=5;
P<0,05), BixmosigHo.

Mix HaKOMWYCHHSM MOJOYHOI KHUCIOTH Ta JJAKTOHAMHU KOEQII[IEHT KOpEesIlii
cTaHOBHB 3a y4acTi KynsTyp L. diacetylactis 1, 2, 9 - r=0,97 (n=5; P<0,05); 3a yuacri
kyasTyp L. cremoris - r= 0,60 (n=5; P<0,05); 3a yuacri xynsTyp L. lactis — r= 0,84
(n=5; P<0,05); xoedirieHT KOpeAilii Mi’>k HAKOIMHMYEHHIM JIallCTHIY Ta JIAKTOHAMHU
JopiBHIOBAB 3a yuacTi KynbsTyp L. diacetylactis r=0,92 (n=5; P<0,05).

TakuMm YWHOM, OTpUMaHi JaHi MiATBEPAWIH BAXKIWBY POJb KHCIOTHOCTI
CEpeIOBHINA II0JI0 HAKOIMYCHHS apOMAaTHYHUX CIOIYK Y MOJIOYHIA CHPOBHHI.
[Tokazano, mo KyJabTypd L. Cremoris He MaroTh BHCOKOI KOPEJSAIil MiK BMIiCTOM
JIAKTOHIB, JICTKUX XKUPHUX KHUCIOT Ta MOJIOYHOI KUCIIOTH, Ha BiAMIHY BiJl KyJbTyp L.
lactis Ta L. diacetylactis, mio Bka3ye Ha iX BiAMiHHI METaOOJII4HI MPOIECH.

OOpaxyBaHHs CIIBBIJHOIIEHHS 3arajlbHOI CyMHM BHU3HAYEHHX JIAKTOHIB
(6C(8+10+12))/3aranpHOi KITBKOCTI JETKHX >KHPHHUX KHCIOT IOKA3auo, [0 s
BepIkiB hepMeHToBaHMX KynbTypamu L. diacetylactis meii mokasHuk BapitoBaB Bil
0,3 mo 0,5, mus kyaerypu L. cremoris - Big 0,13 1o 0,26; aus L. lactis — Bix 0,1 mo
0,14.

Slkmo BBaXKaTH, IO TOTIPIICHHS apoMarTy MOJOYHMX NPOAYKTIB YacTo
MOB’SA3YIOTh 13 HU3BKMM BMICTOM JIAKTOHIB, TO MOXHa 3pOOWTH BHCHOBOK, IIIO
kynsTypu L. diacetylactis maroTh HaWOIIBIINN TMOTEHINAN IMOJO0 apoMaTH3aIlil
HOPOJYKTY, MOPIBHSIHO 3 MOHOKYIbTYpaMu L. cremoris Ta L. lactis.
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Puc. 3. BMmicT JIeTKHX apOMAaTHYHHX KOMIOHEHTIB Ta MOJIOYHOI KHCJIOTH Y
Bepikax, ¢pepmentoBanux KyiabTypamum L. diacetylactis, L. cremoris Ta L. lactis.

K — ¢epuru, Ne 1 - L. diacetylactis 1, Ve 2 - L. diacetylactis 2, Ve 3 - L. diacetylactis 9, N2 4 -
L. cremoris 1; M2 5 - L. cremoris 2; Me 6 - L. lactis 1; M 7 - L. lactis 2.

BucHoBku.

1.3anponoHoBaHO 3aCTOCYBaHHS CHIBBIJHOUIEHHS MAacOBOI YAaCTKU OLITOBOI /10
MacJIIHOT KHCJIOTH, SK XIMIYHOTO KpPUTEPII0 1HTEHCHUBHOCTI KHCIOMOJIOYHOTO
apomary y BeplIlKax.

2.ITokazano, mo kyasTypu L. diacetylactis maroTe HaWOULIBIINI MOTEHINAT
IOJI0 apoMaru3allii mpoayKTy, MOPIBHSAHO 3 KynbTypamu L. cremoris ta L. lactis.
CuiBBigHomeHast cymu JakTOHIB (0C(g+10+12)) 1m0 cymu JDKK s Beprikis,
bepmenToBanux KyabTypamu L. diacetylactis, BapiroBaio Bin 0,3 mo 0,5, mist KyabTyp
L. cremoris — Bix 0,13 no 0,26; mus L. lactis — Big 0,1 1o 0,14.

3.ITokazano, mo KyabTypd L. Cremoris He MarTh BHCOKOI KOPEIAIii MDK
BMICTOM JIAKTOHIB, JIETKHX XHUPHHUX KHUCJIOT T4 MOJIOYHOI KHUCIIOTH, Ha BiIMIHY BiJ
kyaeTyp L. lactis ta L. diacetylactis, mo Bka3ye Ha BiAMIiHHICTH TX METaOOJIYHUX
MPOIIECIB.

IlepcnekTBH NOJANBIIMX AOCHiAXKeHb. B monanbimioMy IUIaHYyeTbCS
PO3IIMPUTH J1alla30H BIITIHKIB KUCIOMOJIOYHOTO apOMaTy 3a XIMIYHUMH KPUTEPISIMU
- BMICTOM Ta CHIBBIIHOLIEHHSIMHI OKPEMHUX apOMaTHYHUX CIIOJIYK.
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