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ÜCeCOKOHH» HayMHO-HCCJieaOBaTeJIiCKHfl HHCTHTyT MHCHOî)
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B®ÏHHHE 3AJWB0HHUX PACCOJIOB, œnOJŒ.3yEMUX ZUIH ÜOCOJIA 0K0P0K0B, 
HA nPOUBCC EPOJKEHHfl MOJIOHHOKIIC JIUX EAKTEPHi!

A.E.Mnxa8aoBa
a h h o t a u h h

j -  SaHHOli paöOTu 6uao H3yMeHae öpoxeHHH hohomhokhchhx öaKTe- 
* BtWejieHHHx H3 paccojiOB pa3Horo B03pacîa.
CCJIeAOBaH0H npoBoamiH Ha 5 uiaïuiax, hbjihbhhxch npeac-raBHTeaHua 

g ^“««PyßimCJC BHflOB UOJIÔ HOKHCJIHX ÔaKTepHft , pa3BHBaiQmHXCH b paccoaax. 
t*5cc',eCTBe c Pe®i ncnojiB30Bajin rüsponn30BaHHoe kohoko h cTepanBHntt 

» 3¿t~cyTOMHoro nocojia.
^ eHHe bjihhhhh cpean Ha xapaaiep ÖpoxeHHH Beau npa AByx Teii- 

^PHiuc pexauax: 28 h 3- 4°  b Teqemie 34 cyTOK.
SuTlja 0cHOBaHnn accneaoBaHH« öpoamiBHüx npoueccoB b sHHauHKe pa3-  

” xyjiBTyp ôijjio oÔHapyxeHO caesycmee. 
îeP«3 TBBHp0BaHMe UITau“0B B rHSpoan30BaHHOu HoaoKe npa 28°  xapaK- 

? eTCH B OCHOBHOU rOHO$epiieHTaTHBHbIll THIIOH ÖpoxeHHH.
B, ^TUBHpoBaHiie 3THX xe inTaïuiOB b stoB xe cpeae npH 3- 4 °  conpo- 
Seci!eiCa °öpa30BaHneM b nepBOfi $a3e öpoxeHHH 3HamiTeaBHoro kohh-  
Uujj a n°ÖoxiHuy npoayKTOB. To xe caxoe Haönnaaaa npa KyaBTHBapoBa- 

3yMaeuicc lUTauuoB b paccoae npa 28 °  •
.U« y «ccaeayejiHX unajoiOB b paccoae npa 3- 4 °  «ueeT npa3Ha-

Iepo$ep«eHTaTHBHoro Tana, n tohbko b Konue HaöncaaeMoro nepa- 
P°SaaBHH0 npoqecc npHHiuiaet roiio$epiieHTaTiiBHuß xapaKTep. 

^ B a „ I? !3H0CTB ÔpoxeHHH Haaöoaee oneinaBO HaôaioaanH npa KyaWBaH»H---  upu*onnn na«w,—  — --  --- ---  '
Jiu3o “TauMOB B öaaronpHHTHHX aan ax pa3BHTHH ycaoBHHX 

aHHox xoaoKe npa Teiinepatype 28 ° )  .B HeÔaaronpaHTHHX_ _ . ft. _______  ____- «wiwnc up» Tt5MUüpa.Eĵ
cÏTc Cco,Ie npa TeunepaType 3- 4 ° )  y atax opraHH3MOB OTMe^Hi

'tBlîe napaaaeaa3iia b ciieHe $a3HOCTH pa3BHTHH nonyaauañ 1; b npo- 
Ce «POXeHHH.

KyaBTHBH- 
(B raapo- 
ycaoBHHX 

0praHH3H0B OTMê eHO OT-

I
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THE INFLUENCE OF THE COVER PICKLES USED FOR HAM CURING 
ON THE PROCESS OF LACTIC ACID BACTERIA FERMENTATION

A.E .Mikhailova

S U M M A R Y
The object of the present paper was to study the fermenteti0 i 

of lactic acid bacteria isolated from cover pickles of differe * 1

which r®pr develop̂
age.

The investigation was carried out on 5 strains 
sent the predominating types of lactic acid bacteria

C win cover pickles. As the media, hydrolyzed milk and a sterHe 
ver pickle after 34-day curing were used. ^

Yhc effect of the medium on the character of fermentatio® 
studied for 34 day at 28°C and 3-4°C.

The investigation Into fermentation processes in the dy»3® 
of cultures development resulted in the following finding»*

The fermentation in the process of strains cultivation 
hydrolyzed milk at 28°C is chiefly characterized with a hoB>°fe 
mentative type. ^

The cultivation of the same strains in the same mediu® . 
3-4°C is accompanied by the formation of a considerable amou®* y  
by-products at the first stage of fermentation. Similar °b®e^  
tions were made in case of the cultivation of the studied »tr 
in a cover pickle at 28°C.

The fermentation of the investigated strains in ® k
pickle at 3—4°c has the signs of a heterofermentative type»
process becoming homofermentative only near its completion*

The diphase fermentation was most clearly observed dur^ 1r ie'
strains cultivation under the conditions favourable for tnev- ^  
velopment (in hydrolyzed milk at 28°C). Under the unfavour3̂  
conditions (in a cover pickle at 3-4°C) the absence of parslle t 
was noticed between the change of the phases of the develop 
and the fermentation process.
2
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RIMFLUB VON DEN FÜR DIE SCHINKEHPÖKELUNG ANGEWANDTER 

AUFGUBLAKEN AUT DIE MILCHSAUREGARUNG

A.E. Michallowa

Z U S A M M E N F A S S U N G

der„ - " « jt vorliegenden Arbeit wurde die Mllohsäuxegärung studiert,
dle ^ c h sä u re b a k te r le n  aus den Pökellaken unterschiedlichen  

* *8 is o l ie r t  worden waren.
Ks »urden 5 Stämme untersucht, die die Hauptarten von den in 

^  ^kellafcea wachsenden Milohsäurebakterien darstelien. Als Nätcbo- 
4«̂  WUrd6n dle hydrolysierte Milch und eine sterile Pökellake nach 

/^'tägigen Pökelung angewandt.
BlnfluB des Nährbodens auf die Gärungsart wurde bei Tempe- 

'Ü'8a 28 und 3-4°C im Laufe von 34 Tagen untersucht. 
aUo^  Dynamik der Kulturentwioklung wurde auf Grund der Ikker- 

u®gen yon Gärungsvorgängen folgendes festgestellt.
»tr 16 2Öclltung der Stämme in der hydrolysierten Milch bei 28° C 
t 4 hauptsächlich durch die homofermentative Gärungsart oharak-
tl8i*rt.

Achtung derselben Stämme auf demselben N&iboden bei 3-4°C 
d*8egen mit der Bildung einer bedeutenden Menge von Nebenpro- 

4Uoli*a w*brend der ersten Gärungephase begleitet. Dasselbe wurde 
b«. J **1 d*r Züchtung der untersuchten Stämme in der Pökellake

«1^ 81 3~4°c hat die Gärung der untersuchten Stämme in der Pökelte heterofermentative Merkmale, und erst am Ende der geforschten 
^  8 ulmmt der Gärungsvorgang einen homofermentativen Charakter

Op. 4,18 2w®Iphasengäxung wurde bei der Züchtung der Stamme unter 
28oC)£U'8B äutwlcklungsbedingungen (in der hydrolysierten Milch bei 

besonders deutlich beobachtet. Unter ungünstigen Bedingungen 
l,lt 91 Pökellake bei 3-4°C) wurde bei diesen Stämmen kein Paral- 
8«a !mUS ln We°bsel der Entwicklungsphasen und des Gärungsvorgan-fe8tgestellt. 3
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L'INFLUENCE DES SAUMURES D'IMMERSION, UTILISEES POUR &  
SALAGE DES JAMBONS, SUR LE PROCESSUS DE FERMENTATION DES 

BACTERIES LACTIQUES
A.E. Mlhallova

b»»'S O M M A I R E
Le but de ce travail c'est l'étude de la fermentation d®3 

téries lactiques extraites des saumures de différent âge. (
On étudiât les 5 souches représentantes des types domi» 

des bactéries lactiques qui se développent dans les 
Comme le milieu on utilisait le lait hydrolysé et la saumur 
rile âgée de 34 Jours.

On faisait l'étude de l'influence du milieu sur le caraco  ̂ ,0 1 « penü0*la fermentation ï deux régimes thermiques: 28 et i

saumure»
flt*'

34 Jours. dans 1»
Sur la base de l'étude des processus de fermentation - 

dynamique de développement des cultures on découvrit ce q 
La culture des souches dans le lait hydrolysé à 28 est 

térlsée en principe par le type homofermentatlf de la feTW0 gc'v 1 ,-V} Cd*'La culture de mêmes souches dans le même milieu a ■> pr0dultS 
compagnée par la formation d'une grande quantité des 
intermédiaires dans la première phase de fermentation.0° js
la même chose lors de la culture des souches étudiées 
saumure à 28°. ^ #

La fermentation des souches étudiées dans la saumure ^  \e 
les signes du type hétérofermentatlf, et c'est seulement Î|
fin de la période observée le processus de fermentation 
caractère homofermentatlf. jof»

La fermentation hitfcaaée était observée plus e x a c t e m ® ^ ^  ^ 
de la culture des souches dans les conditions favorable® 
lait hydrolysé h la température de 28°). Aux condition3 eeë
blés (dans la saumure h la température 3-4°) on marquai ¿evel0̂  
organismes l'absence du parallélisme entre les phases 
pement des populations et celles de la fermentation.



Bceco»3HuK uayTOO-HccjieaoBaTejacKH» hhcthtj-t hhchoB 
npouumneHHOCTH

B JW flM E  3AJUB01HUX PACCOJIOB, liCnOAi>3yEMNX ÄflH  
noCOJIA OKOPOKOB HA UPOliECG B PO iEH ld fl UOJIOHHOKMCJIHX BAKTEPirlti

A.E.MHxalUoBa

^A H  HHKpOlJUIOpu 3aJIHB0HHHX paCCOJIOB.HCnOBbSyeittiX AJ1« iu n ,v -  

® °KOpoKOB, IIOJIOqHOKHCJIUe ÖaKTepHH HMHBTCH OäHHMH H3 aOMHHH- 
"̂UOC MHKpoopraHH31IOB / I " V . BIO OCOÖeHHO qeTKO npOflBJIHeTCH K

^  ÄBaiejiiHoro nocoaa /5 / .
jj npoBeseHHbK paHee HccjieaoBaHHHX Öiuio ycTaHOBJieno, hto 

floiaBHTejiH npeoöJiaaannHx bhæoi iioBÔ HOKHcaux ÖaxTepnfl, pas- 
®a»»WxcR b paccojiax, lioryT Öhtb pa3aeaeHn no $H3HOJioro-ÖHO- 
****** cBoftcTBaM b ochobhom Ha 5 rpynn. Tpa H3 hhx oöte- 

K0KK0BH6 BHflH, a ÄBB -  naJIOnKOBHÄHHe /5 ,6 / .  
cj ÄaJ1BHeBmero HayneHHH ot KaxaoB rpynnH 6ium OTOÖpaHU 
yc; y^ e  «ojiovHOKHCJiue ÖaKTepHH: s t r .  la o t ta ,  yen. s t r .  la e t ta ,

‘ s*r. fa e e a lie , L.plantarum u L. p lan t axu»-caeel. 
r«T}4e)a,B ÄaHH°ö paöora öbUioiHayHHTB BJiHHHHe paccojia KaK önoao- 

opean Ha xapaKtep öpoxeHHH mojiohhokhcjihx öaKTepnfi; 
ÏH 0Hl,TI> K31ieHeHHe COOTHOllieHHB npoayKTOB ÖpOXeHHH B aaBHC^OC- 

,0 ro»Ha KakoB epeae (rHapojiH30BaHHOii iiojioKe hjih paccoae) 
*RBHpoBaaa Haynaeime bhäu.

Ho H a 3Toro HccjieaoBann npoayKTw oönena, Buaeafieiiue b epeay, 
*  kotophx HOMO cyaHTB o BHae öpoiemiH (roiio- hjih r e -

a TSK ie  Te, KOToptie npHMO hjih kocbohho
Bo „Q1 Ha ̂ ôcTBeHHne noKa3aTejiH OKopoKa.Onpeaenjuui KOJUinecT-

K1,CJI0Tut JIOTynHX KHPHUX KHCJIOT (MK), STHJIOBOrO
*&HeT a 113 KapöOHHjiBHHX coeaHHeHHB -  Kosineetbo ananeTHHa h 

“eTHjiKapöHHoaa (aueTOHHa).
UoiOKeÄyKT« öPoieHHH onpeaeniuiH b aByx cpeaax:rHApojm30B8HHOM
il,3°fiaHM Paccoae ( o Te pHJiH30BaHH0u nepe3 $hjibtp 3eB T ita ). rn a p o - 
6tÇjj HOe “ OHIOKO ÖbUIO B3HT0 H3 TeX COOÖpaieHHfl, H TO OHO HBJIH“ 
5üX ^HííBePCa^BH0tt nOJIHOUeHHOfl epeao fl aJIH P33BHTHH MOJIOKHOKHC- 

p a j ^  n°  C°SOP*aHHB caxap a , ailHHOKHCJIOT, BHTaiIHHOB H 
Hhuc BenecTB. HccJieayeua?. paccoa no XHMHqecKOiiy cocT aey



OTJimiaJiCH OT rn4pojiH30BaHHoro noaoKa Ten, hto coaepaaa 13»^ 
noBapeHHO» coaa, 212 ur% Haipaia, 14,5 nr% HBTpaTa. 3th kova° ' 
neHTu b yKä3aHHux KojiĤ ecTBax aan ßoa&mHHCTBa nonaBœefl b f®c- 
coa MHKpo$ao¡» hbjihdtch öaKTepaocTaianania n aaie öaKTepHU*̂  
Huna. OflHaKO, k pone 3tbx BemecTB, paccoa coaepiaa tieoöxoZ^6 
AAH pa3BHTHa iioaoHHOKacaux öaKTepafl aiiBHOKacaoTu, yraeBoan* * 
«laciHOCTH, raBK03y, caxapoay a apyrae coeaaHeHan. BucoKoe 
aepaaHHe coaa b paccoaax C03aaei ycaoBHH,B KOtopux pa3BKBae,c 
HekHoroqacaeHHaH no BaaoBoay cocTaBy naKpo$aopa /4 ,6 ,7 /, 
KOTopoft, Kane 6wio O T u e v e a o  sume, npeoöaaaani MoaonHOKH0®1 
ÖaKie paa.

METOÄHKA
npoayKTu öpoaeHan onpeaeanaa:

uoaovHyio Kacaoiy -  no 4>piiaeiiaHy /tí/;
siaaoBufl cnapi - no BeHeaaKTy a Hoppacy b nepepaÖoTKe ÎeP' 

B03B3HCKoro a ApxaHreaBCKoro /9 / ;
aeiyaae aapatie kbcbotu -  iieToaon napoBoro otto Ha c n°ci

aycniHM TaipoBaHaen 0,1 h. »OH b annapaTe flpoaoBa-EaaeHOBoft* _
KapöonaaBHue coeaaneHan: aaaqeîaa a aneTaaiieTHHKap<5‘,H0 

neioaou 3aaaaKo a MaKaptaHofl /IO/; 
caxap -  no EeprpaHy;

IM CHBTpara - npa nonona peayKuaoHHott KaanaeBOfl kobohkh 
caeayBnwM lioTOKoaopaiieTpapoBaHaeii;

Haipara -  npa nouona peaKTaBa Tpacca / I I / ;
KoaaqecTBO no Ba pe h ho tl coaa -  no yaeaBHouy Becy; r0j(
BeaauaHy pH öpaiKB -  aHaaKatopHofl yHBBepcaaBHofl öyWL 0a 

•Multiphan* (HexocaoBaKan).KoaanecTBO caxapa b taaVOAHHOhB »^  
noaoKe Binacaana b nepecnere Ha aaKT03y,a b paccoae -  88
xT ir' „  « ̂OaHoeyTOMHyB KyaBTypy Kaaaoro «Tamia b KoaaaecTBe J-/* DoCje 
ny epeau BHOcaaa b iiaipami, coaepaaaae I a cyöcipaw. ^  
TiaaTeaBHoro nepeueniBBaHHH onpeaeaana KoaanecTBO naKpoÖH 
b I  ua ueioaou npraioro noacnera b Kanepe ropneBa, napa10* 
acxoaHoe KoaaaecTBO onpeaeaaaa noceBon Ha aaaKH IleTpH* ^  

IlpoayKTH öpoxeHHH onpeaeanaa b aananaKe pasBatan H3̂ tfllp<r 
BaaoB uoaoHHOKBcaHX öaKTe paa Ha 3, 6, 20 a 34 cyW«
BaHHH.



'kcaeaoBaHHB öposhjibhhx npoueccoB npeflmecTBOBano onpeaene- 
$as pa3BHTHH, hjih T3K Ha3irBaewix " kphbhx  pocTa" uonoqHO- 

cflux öaKTepnH b yKa3äHHHX Bbmie ycnoB0a x . Äna onpeaeneHHa 
^PiiBoft pocTa" aHHauHKy M3M6HeHaH ÖHOuaccH H3yvaeiit£x KynBTyp b 

a°& i, cooTBeTCTByiomHe coKpaneHHOuy h annTenBHOMy noconau, 
TaBaBjiHBa^l! noac^eTOii KOJimecTBa mhkpoöhhx Tea b I  mji cpean.

Pe3yai>TaTH HccaeaoBaHHö
J $ a 3 a  p a 3 B H T M H . y  H3yqaeuHX MoaoqHOKHCJiitx ÖaKTepaii 
^ ^ bhchmocth ot ycaoBHft KynBTHB0poBaH0H OTueqeHa pa3Haa npo- 

k  *BlsBBHOCTB $a3 HX pa3BHTHH (P0C. 1 -4 ) .
nonyqeHHtrx aaHHHX moxho aaKHioqHTB, uto KynBTH-°CH0BaH«"

ien paccMaTpuBaeuHX MHKpoopraHH3uoB b ycnoBHax hh3khx
s «epajyp (3 _4Oj yam iHHet a a r - fa a y  b 2-3  pa3a hohth  y  Bcex 
P1 °B* Tojibko y s t r . l a o t i s ( B  rnflpoan30BaHH0u iionoKe) 0 y  L . 
8ĉ ( b paccone) anHTenBHOcTB n a r -$ a 3H KaK npn onTHuaJiB- 

’ TaK « npa hh3ko8 TeMnepaTypax paBHanacB oähhm cy Titan. 
t ai,C*0JIee ABHTeaBHaH n a r -$ a 3a (Tpoe c y io n ) om eqeHa ^y s t r .  
yl8 a  y ycn . s tr .fa e o a lJ S B  paccone np0 Teunepaiype 3-4 .

2§o 1,101 PoopraHH3MOB b rHapoji03OBaHHOu MoaoKe np0 TeunepaType 
cli.t|HaSjlKlÄajIacB cauaa KopoTKaa 3Kcn0HeHuaaJiBHaa $a3a jyim enBHO- 
CyToî 2 °y T .  (HCKnioqeHHe cocTaBJiaeT L .p la n ta ru m -o a o e l -  5

B o
Hp„ . r ^ P ° Ji03OBaHHOM uojioKe n p 0  TeunepaType 3-4 0 b p a c c o n e

^ 3kc no He HanaBBHaa $ a3a y Bcex H3yaaeuux opraHH3MOB n p o -
Hq * *  18-19 c y i .  SKcnoHeHUHaJiBHaa $a3a ÄHHTenBHOCTBn o t  31

cy i .  OTiieqeHa b paccone npa 3- 4° .
l 5lJ ecil0TPH Ha t o , hto  ne paon HapacTaHHH öaoMaccu b paccone npa
«oite aiype 3“ ^° B 9 Pa3 anuTenBHee, qeu b r 0aponH3OBaHHOu u o -

% P e B nP“ 28°» ^ c n o  MHKpoÖHanBHiix KneTOK b  nepBOii cnynae He
^ o B io 8 , TOrÄa KaK B r 0ÄPonH3OBaHHOu iionone qncno mhkpo-

^ ^ H c jian o cB  IO 10 h öoname.
Bpg aPB°HapHaH $a3a y H3yqaeuux KynBTyp TaKxe nnunacB pa3Hoe

O  Ö0JIee

lp«

npoÄonx0TenBHOe Bpeiia OHa oTuenanacB b ycnoBHax
q ttcc Teunepaiyp ( 28° ) .  3i a  $a3a y s t x . la o t ia y c n .  
, * ^ 8 tt L .p ia n ta ru m  HaöniwanacB b rnaponH3OBaHH0M

Stx.
____ _________ iionoKe

Hbh0."  ̂ °onee K o p o iK o e  BpeuH. V t b k h x  b0äob KaK ycn. s tr .la o -  •Plaatar.inw.T.1 B H a q a n e  c ia u H o a a p H o R  $ a a u  oTueqanocB
7
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UeAieHHoe oTMHpaHHe nonynfupitt, K o io p o e  npoÆOJiiaJiocB n o  KOHua 

neP «o s a  HaOmoaeHHH (14 cyi. ).
âueftneHHoe oTunpaHHe mhkpoOob HaouoAaJiocB npa kyjibthb^po-  

«3jTiaeMux B«flOB b ycJiOBHHX bhooko» TewiepaTypN (28 ) b 
B̂ PojiH30BaHHOM uojiOKe, r^e $a3a OTimpaHHH nposoMaJiacB 19 cyT.
"  T°*î>KO y  L .p la n ta ru m  -  14 c y T .  B OCTaJlBHüX CJiyaaax, 3a MC- 

^ ^ e H H e u  pa3BüTKH uonoqHOKMCJiiDC <5aKTepnfî b  p a c co x e  npH 3 -4  , 

^ 3a °TMüpaHHa fljim iacB  o t  9 A o  14 c y T .  (T a & i .  I ) .

TaKHu 0(5pa30ii, conocTaBJiaa nojiyaeHHue flamme, BKflWM, 'îto b 
Hccjiê OBaHHHX rniejio Meció qacTHUHoe coBnafleHHe flnaTejiB- 

k  B° C tH OTfleflBHHX $a3 pa3BMTKH npH KyjIBTHBHpOBaHHH H3yaaeiUJX BH- 
•  °B B rimpojiH30BaHHOii MOjioKe npn Ternie paType 3-4° h b paccoae 

nPn 28°.
M ° n P e j e  i e  h h 6 n p o f l y K T O B  ô p o x e H H B .  

°BonaoKncjioe fip oxem ie  h bjihctch  H aaôo jiee  pacnpocTpaHeHHHM b  

PBPOfle H OTHOCHTCH K OflHOliy H3 HaHÓOJiee B3MHUX BHflOB (3 p o s e -  

c *4a* K o io p o e  xapaK Tepn3y e tc h  aHaspoOm iu n peB pan eïiaeu  yraeBOflOB 

aP®niiynecTBeHHuii HaKOiuiemieM b  c p e fle  HOJicwHOfi k h c h o t h . ¡ l a x e  

“«Ottiie KO jiiw ecTBa n oO crau x  npoflyKTOB (J ie T y a a x  x h ph h x  k h c -  

^0 ï »Kap<50HlOlBHUX COeflHHeHHtt H f l p . ) *  0Ôpa30BaHHHX IIOJIOMHOKHCJ1H- 

15 ° aKTepHHllH, CnOCOÔCTByiOT npHOfipeTCHHID MHConpoayKTaMH cnem J- 

^ e c K o r o  apouaTa h B ic y ca .3 to  n ocaeflH ee  oÔcTOHTexBCTBO noO yflu - 

°  «a c  H3y<iHTB x a p a x ie p  tfpoxeaH a m o jio u h o k h c ííix  Ó 8KTepntt,pa3BH - 

B p a c c o jia x .
P u c iyn aa  k  BccJieflOBaHHaii npoflyKTOB <5poxeHna mojio^ h o kiic jiu x  

^  * 9Pb B, npeflBapHTeJiBHO ycTaHOBHJW co flepxaH ae  n3yaaeM iix Haim 

^ c tb  b  c p e a a x ,  hbjihbiuhxch KOHTpojieu b  nocneflyiom ax o n p e fle f le -  

2)-
OnpeaeaaeMue npoflyKTU

C pesa
uojicm-Haa
KHCJIO— Ta B-JB g__

jieTyaae xupHue 
kh cjio th  B 0,1 H. NaUH

3THJI0-
b h R cnapT 
b  ur%

caxap B %
n u a u eT ip

B (Oie aueTOH
b  ur%

Boe „"03°Ba«OflOKQ
ÎOqunî ̂ 4-CV- 
jî hopo noco-

15,0 36,0 341,3 1,28 —

430,0 8,0 429,9 0,52 0,43 2,36



Onpeaeaeaae aÖcoaioTHHX KoaaaecTB npoayKTOB öpoxeHBH He Sa 
nojiHoro npeacTaBJieHHH 06 yaeaBHOu Bece Toro bhh BHoro xwfl* 
Koro npouecca, npoHcxoaamero npa ocynecTBJieHHH iioaoHHOKHoa 
ÖpoxeHBH b H3yqaeimx ycaoBBax, Tax xax npa stou cÖpaxaBaio 
pa3HHe KOJiiwecTBa caxapa. yaamBaa sto, Öiuio paccaaiaHO K° ^  

aecTBO cÖpoxeHHoro caxapa, B3pacxoaoBaHHoro Ha oöpa30BaHne 
jiohhoS KMCJioTH, aeTyqax xbphhx kbchot, aiaaoBoro em piä H SP 
mx npoayHTOB. x8-AHaJiH3 noJiyneHHtix aaHHtix no3BOaaa ycTaHOBBTB neKOTOpue  ̂
paKTepHHe qepm TeneHaa npopecca MoaoaHOKBcaoro öpoxeHHfl 
paccoae aaa Bcex 5 B3yHaeuux bbäob MBKpoopraHB3iioB.

COOTHOIEHHE ÜPCWKTOB BP01EHH3 B nUPOJIW3OBAHH0 MOJIOKE
B raapoJiH30BaHH0M MOJioKe npa TeimepaType 28° k ipeTBBM ^  

Kau ÖpoxeHBH Ha oöpa30BaHae uojiohhoö kbchoth pacxoayeICÍI ^  
34,2 a° 57,4% cÖpoxeHHoro caxapa (aaKT03hi) .OaHOBpeiieHHO c 9 
3HaHHTejiBHHK yaeaBHtifi Bec ( ot 35,7 ao 56,5%) 3aHHMax)T 
npoayKTu ÖpoxeHBH, HeaaeHTa^auapoBaHHue Haiia (Taöa. 3). ,

OaHaKO yxe k mecTbiM cyraau ÖpoxeHBH KoaanecTBO caxapa, P ^  
xoayeuoro Ha oöpa30BaHae m o h o m h oA k b c h o t h , HaxoaaicH b npeS ^  
72,8-81,8%. HcKaioHeHae cocTaBnneT yca. Str.lactls noa3iouy cv\ 

npoHe°cKOToporo BeaaqaHa paccMaTpaBaeiioro noica3aieaa k 
Ky cocTaBaaeT 60,4%. Taaaii 0Öpa30M, k STOuy BpeueHB 
ÖpoxeHBH h o c b t roiio$epiieHTaTHBHHß xapaKTep. 20 crnpa yBeaaaeHHa npoaoJixBTenthocth KyatTHBapoBaHBa a°
TOK KOJiBHecTBO cÖpoxeHHoro caxapa, BspacxoaoBaHHoro Ha ° ° ^ eĈ  
BaHBe MoaoHHOß kbchoth, coxpaHaeTca Ha tom xe ypoBHe aan 
KoatKO BoapacTaei. K KOHay ÖpoxeHBH (34-e cyTKB) y s tr .la0^ ’ 
L.plantarum a yca. Str.laotlB HaÖaioaaioTca HeKOTopoe CHH*e 
yaeaBHoro Beca MoaoHHOö kbchoth b cooTB6TCTBy»iee eiiy y®6̂
Hae apyrax npoayKTOB, HeaaeHTB$BHBpoBaHHba Haya (pac. 5-9)- 

flaa asyneHHUx nnaioiOB Ha Bcex CTaaaax ÖpoxeHBH xapaKïe 
HBaaeTca He3Ha<jBTeaBHHö pacxoa caxapa Ha oöpa30BaHBe 3T«^°® ^  
cnapra ( ot 1,4 ao 10,5%) b aeiynax xaproix KacaoT ( ot 1* 
5,1%).
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ÏÏPH cpaBHeHHH nposyKTOB ôpo»eHHH paccMaipraaeiiHX bhsob cjie- 
ÄyeT OTUeTHTB.HTO HaHÔOJiee XapaKTepHHMH ÄJIH rOUO$epMeHTaTHBHO- 
r° ••OJIO'iHOKHcnoro ÔpoKeHHH hbjihbtch BHÆUL.plantarum-oasei Ü 
ÏCJI*Str.faecallB npH RcnojiB30BaHHM KOTopax cyioiapHU« pacxos 
c®Xapa na oôpa30BaHHe aimiOBoro cnnpTa, jieTynnx khphhx khcjiot 
* Äpyricc npoflyKTOB Ha Bcex cTannsix, HannHan c mecTHX cyTOK, ne 
npeBanaeT 9,7-21,7%.

^Hoe cooTHOiH6Hne npoayKTOB oTiieneHO tipu H3y*ieHHH ôpoKeHHH 
^^POJIH30BaHHOM UOJIOKe npH 3-4°. y HSyneHHHX B «WO B MOJIOHHO- 

ÔaKTepaB H3MeHeHHH b cooTHomeHHH BHmeyKa3aHHHX npo^yK- 
s BnpaiaioTCH b yiieHBmeHHH äojih uojiohhoö khcjioth b oömeM 6a- 

I^Hce pacxoaa caxapa. McKJiïraeHHe cocTaBJiaeT str.laotta, y ko-  
°P0ro KOJIHqecTBeHHHe COOTHOmeHHH npOayKTOB ÖpOieHHH B THÄPOJIH- 
°b5hhû« UOJIOKe npn 28 h 3-4° ôjih3kh. Y ocTaJiBHHX bhâob npa 
“nepajypg 3_^o R cyraaii jejiHHHHa 3Toro noKasaiejiH Ha
b l e n  b npeaejiax 40,9-63,1%, y str. lactis - 73,3%. 

a HecuoTpa na to, hto b aajiBHefimeu pacxoa côpoaeHHoro caxapa 
a 00Pa3OBàHHe UOJIOHHO0 khcjiotu yBejiHHHBaeTCH, oh ne socTuraeT 

K KOHuy ôposeHHH to fi BejMUHHH, KOTopaH Omia OTueneHa npn 
c "“epaTypa 28°. CHHxeHHe äojih uojiohhoH khcjiotu conpoBOSÂaeT- 
^  y^QJiHHeHHeM pacxofla caxapa Ha 06pa30BaHue aTHJioBoro cnnpTa.
0 P̂®TBhu cyTKaià npouecca ÔpOJKîHHH Str.laetta u L.plaataxuin 

PacxoAyioT Ha o6pa30BaHHe aTHJioBoro cnnpTa ot 32,9 ao 
côpo*eHHoro caxapa.

Gojiee H03SHHX CTaflHHX nponecca yaejiBHan äojih c nupia b 
(jg aBce npo^yKTOB ôpoKeHHH 3HanHTejiBH0 coKpanaeicH, OftHaico, b 

®BDHHCTBe cjrynaeB npeBumaeT BennnnHy 3Toro noKa3aiejiH 3Jih
!°ca ôpoKeHHH npn 28° ( cm. TaôJi. 3 ) . 

ö ,aeíQ>Hu8 sec b ôaJiaHce côpoKeHHoro caxapa flpyrnx nposynioB 
*®hhh npn 3 -4 ° , nocTeneHHO coKpamancB k 20 cyTKaM KyJiBTHBH— 

| ieSaaaa» oc Tae TC h Bce Ke Ôoiiee BUCOKHu.neM npH 2 8 , X a p a K ie p a o tl 
gPo°H leqeHHH nponecca ÔpoKeHHH b rnapomisoBaHHoy uojioKe npH 

BB®HeTCH HesHanHTeJiBHOcTB paexosa caxapa Ha 0Ôpa30BaHHe 
'̂ 'ÎHX KHpHUX KHCJIOT (OT 0 flO 12,4% HH BCeX CTaHHHX).

C00TH01UEHWE I1K W K T 0B BPO IEHU fl B PACCOJIE 
Ijg ^PH H3yqeHHH ÔpOXeHHH B paCCOJie npH 28° ÔOJiee OTHeTJIHBO 3a- 

189 Pa3HHHa B COOTHODieHHH npoayKTOB ÔpoKeHHH naflOHKOBHÄHHX H



or

nP“i

K0KK0BHX BHflOB, ÍTO He OTMeqeHO B rHSp0HH30BaHH0M 110310*6'
y Str. lactls, yc3l. Str.lactis u ycJl.Str.faeoalfc
caxapa, aapacxoaoBaHHoro na 0fipa30BaHae MoaonHOfl K 
k 3 cyiKau cociaBaaeT ot 58t8 ao 71,6%, a yL.plantaxu» tt 
L.plantarum-casei - 79,4-79,9%. K KOHljy fipoxeHHH 3Ta Pa® 
yijeHBinaeTCH (Tafia. 4 ). Ha Bceu npoTHxeHaa npoiiecca fipoxeH g 
MeqeHO noma noaHoe OTcyiciBae apyrax npoayKTOB fipoxeHHH v 
flO 8,7%).

Ha ofipa30BaHne siaaoBoro cnapTa pacxoa caxapa fina 00 
K TpeiBHM cyraaM BeaaqaHa 3Toro noKa3aTeaa aan pa3aanHHX 
Koaefiaaaci. ot 12,8 ao 23%,nocTeneHHO cHaxancB k KOHuy 03(5,1 
euoro nepaoaa ao 5,6-18,4%.

XapaKTepHOü ocofieHHOciB¡o npouecca fipoxeHHH b paccoae 
28° HBaaeTCH fioaee 3HaqaTeaBHbifl pacxoa caxapa Ha ofip830®^^ 
aeiyqax xapHux Kacaoi ( ot 4,4 ao 25,1%), aeií b raapoaa3 0 B3 ^  
uoaoKe. ToaBKO aan yca. s tr .ia c t is K  ipeTBau cyTKaii n ety  

xapHbie KHcaoTti oóHapyxeHti He fituia. ^ g tOcofibifl TeopeTaqecKHH a npaKTanecKHfl aHTepec npeacr3 ^  

asyqeHae xapaKiepa npouecca fipoxeHHH b paccoae npa TeuneP3 
3-4°, aiíeioaero Meció b npaKTHKe nocoaa oicopokob.

OfipanaeT Ha cefia BHauaHae, qio k ipeisau cyucaii H3^ aB“Ji0r  
Baati MoaoHHOKacata fiaKTepafl BupafiaTbiBaioT b ochobhom ne 
Hy» KacaoTy, a aiaaoBUfl cnapT. Ha 3T0u aiane pacxoa caXa 
ero ofipa30BaHae aocTaraeT 65,3-71,1% a ToaBKO y yca. str* 
faecaiisoh cociaBaaeT 42,5%. Joan MoaonHOfl khcbotu ^  
cociaBaaeT Bcero aaiDB 7,8-11,4% (y yca. str.faeoalis-

Pacxoa caxapa Ha 0fipa30BaHae uoaoqHOfl ¡cacaom B 0P° 08*í 
nocoaa nocTeneHHO yBeaaqaBaeTca npa cooiBeTcTByioiueM y*ea q* 
pacxoaa ero Ha ofipa30BaHae siaaoBoro cnapTa. K KOHny 03 31 B u 
Moro nepaoaa (34-e cyTKa) oh aocTaraeT 79,4-83,5% 7  K°K . 
69,6-72,9% -  y naaonnoBaamix uoaoqHOKHcnnx fiaKTepafl. „c<rf

Ü3 a3aoxeHHoro Bume caeayeT.HTO cfipaxaBaHae caxapa 0 ^
ae npa seunepaType 3 - 4 °  hocht bho8 xapaKiep, qeu cfiP3* 
b raapoaa30BaHHOM MoaoKe npa to8 xe TeunepaType. a„g'

TaK, k TpeTBHM cyTKaM nponecc fipoxeHBH b nepBOU cay'*3® Ct 
eT cnapiOBOfl, a He HoaonHOKacaufl xapaKTep (cu. Tafia, g#, 
5-9), KOTopufl aauiB k KOHoy npouecca npanaMaeT Tan fiP° 
CBOflCTBeHHblfl uoaoqHOKHcanu OaKTepaHii.

14





npoaojiKHHe k Taöji.
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W3BecTH0, hto npoueccu ÖpoieHHH noÄ^HHeHH npHHnnny aByx$a3- 
hocth TeueHHH oÖiieHa BemecTB, Koiopue cbh33hh c anHaMHKOtt pas- 
bhthh MHKpoopraHHSMOB b HcnoJH>3yeuux cpeaax /I2 -  14/.

B HaiDHx onuTax HaÖauaaJiacB Heo aho Turmaa aByx$a3H0CTB öpoxe-
h« h.

Kan 6 tm o yica3 aH0 Bme, sKcnoHemjHajiBHaH $a3a 3aKaHqnBaeTca 
y M3yqaeMHX MHKp00praHH3U0B B rKÄPOJIH30BaHHOU UOJIOKe npH 28 H 
K ipeTBHM CyTKBU KyBBTHBHpOB8HHH (pue. I ) .  B 3TO BpeilH B epefle 
HaöBn^aeTCH HaKOiuieHHe, b ochobhom, sTaHOJia, jieTyqnx xhphhx 
khcjiot m HeaaeHTH$HUHpoBaHHHX noöoqHux npoflyHTOB, Ha $OHe ko-  
T°pux uojiomhoM khcjiotu HeuHoro.

TaKHu cooTHomeHHeu npoayKTOB b epeae, no aanHUM IEanoniHiiKOBa 
^2/, xapaKTepa3yeTca nepBaa $a3a ÖpoxeHHH.

K 20 cyTicaii Öpoäghhh b saHHUx ycaoBHnx pe3K0 BupacTaeT ko-  
^^ecTBO MOJionnoÄ khcjiotu» c ojHOBpeueHHHH yueHBneHHeii ÄPyrHX 
nP°flyKTOB öpoieHHH. 3to coBnaaaeT c naaeHHeu Teuna pa3iiHoxeHHH 
•*HKpo6oB,HTO xapaKTepHO jyiH b to poti $a3ti öposeHHH y roi£0$epueH- 
IaTHBHUX MOJIOHHOKHCJIUX ÖaKTOpKit.

B rimpojiH3HOM MOjiOKe n pH TeunepaType 3-4° nepBan $a3a öpo- 
®eHHn,no h am hm HccneaoBaHHHM "kphboH pocTa" h npoayKTOB 6po*e- 

HaÖJiKwaeTca b TeqeHHe 20 cyiOK ( phc. 2 ) .  3aTeu OTuenaeTca 
HaKoiuieHHe MOJiOHHOtt khcjiotu, h to xapaKTepH3yeT nepexoa bo bto-  
P3no $a3y öpoHeHHH. KojiHneciBO caxapa,H3pacxoaoBaHHoro Ha oöpa- 
3°BaHHe MOJIOHHOfi KHCJIOTU, yKa3UBaeT,^TO B yCJIOBHHX HH3KHX Teu- 
nepajyp B rHaponH3OBaHH0M mojiokc y kokkobux npeacTaBHTeaefi mo-  
^ hokhcjihx öaKTepHö öpoaeHHe npnÖJinxaeTca k rouo$epueHTaTHB- 
Ho«y THny, Toraa KaK y naJiOHKOBHaHux -  hocht xapaKTep reiepo- 
^PueHTaTHBHoro THna.

Bpn KyjiBTHBHpoBaHHH H3yqaeuux uiTaMMOB b paccojie npH 28 Ha- 
P ĉiaHHe iiHCJia MHKpoopraHHSMOB HaÖJiEaaeTca ao 20 cyTOK (pnc.3).
 ̂ 3Toro nepnoaa cjieaoBajio oxnaaTB HapacTaHHe KOjmqecTBa uojion- 

H°Ä khcjiotu.OaHaKO b HaniHX HccjieaoBaHHKX ( b paccoaax) y nanoq- 
K°BnaHHx ÖaKTepHtt yBeaHqeHHe mojiohhoK khcjiotu b epeae HaÖJiBaa- 
JI0c4 c 6 cyTOK, a y kokkobux -  tobbko Ha 34 cyiKH.

Tanoe noaoKeHHe yKa3HBaeT Ha OTcyTCTBHe chhxpohhocth b cue- 
He $&3 pa3BHTHH nonyjifmHti h b CMene $a3H0CTH npoijecca ÖpoieHHH.

B ycjiOBHHX paccoaa npn 28° roMO$epueHTaTHBHoe ÖpoxeHHe ot-  
Ma<ieHo Haun y naaoqKOBHaHux c 6 cyTOK,Toraa KaK y kokkobux -  c 
^  cytoK. 17



B paccoae npa 3-4° Hapaciamie nacaa ubkpoôob npoaoaaaeTCfl 
b TeqeHae Bcero nepaoaa B3yneHBH (pac. 4). OaHaito HaaöoaBinee 
KoaanecTBO siaHoaa HaÖaioaaaocB b cpeae k ipeTtaii cyiKau» B 
aaHBHeftneii ero KoaanecTBO nocTeneHHO yiieHBmaaocB, a HapacTaao 
KoaaqecTBO iioaonHOfi kbcjioth.

B 3THX ycaoBaax y naaonKOBaamix npeacTaBmeae« H aöaB aaaoc* 
ÖpoaeHHe, KOTopoe no KoaanecTBy B3pacxoaoBaHHOro Ha iiononHyB 
KHcaoTy caxapa uoxeT Öhtb 0xapaKTepH30BaH0 Kau reTepo$epueH- TaiHBHoe.

BpoxeHne y kokkob npaHanaei Baa roiio$epneHTaTHBHoro Tana 
ToaBKO k 34 cyraau. flo aioro Bpeiiena oho hocbt Tame reTepo- $e pue h Ta thbhh ft xapaicTep.

Tañan oöpa30M, a npa KyaBTHBHpoBaHHH accaeayeiibix niTaioioB b 
paccoae npa TeioiepaType 3-4° OTiieneHO OTcyiCTBae napaaaeaa3iia 
B cueHe $aa pa3BBTaa nonyanuHö n $a3 nponecca öpoxeHBH.

B CBH3H c Teil, Hio, no aaHHHM accaeaoBaHaii ÖpoaaaBirax npo- 
ueccoB, k KOHiQT HaÖa»aaeuoro nepaoaa ochobhhm npoayKTOu tfpoKa- 
HHH HBaaeTCH MoaonHaa Kacaoia B3ynaeiiHe bh® i aoiiaHapyjonax bh- 
aoB iioaonHOKHcanx ÖaKTepaH OTHecean k npeaciaBHTeJiHii rouoijap" 
ueHTaTHBHoro Tana.

HccaeaoBaHHH b btou HanpaBaeHaa npoaoaaaioTCH.

B bi B 0 fl bi

1. üponecc roiio$epneHTaTaBHoro iioaoHHOKBcaoro öpoaeHKfl **o” 
aeT aaneTHO a3ueHHTBCH b 3aBacaiu)CTB ot ycaoBafi KyaBTHBapoßa- HBH.

2. B raapoaa30BaHHOM noaoKe npa Tenne pa Type 28° y Bcex m W  
naeimx bbsob OTiieneH roiiô epneHTaTBBHHfl xa paare p öpoaeHBH.

3. y KOKKOBux BB40B (Spoaenae b raapoaH30BaHHOH noaoKe np“ 
TeioiepaType 3-4° a b paccoae npa 28° npaCaaaaeica k roiioi«?11®0'  
TaTHBHony, y naaouKOBux -  k reTepo$epueHTaTHBHOiiy Tany; y II0”" 
caesHax k KOHuy nponecca ÖpoaeHaa oho npaHauaeT Tarne roiio$ep' 
iieHTatbbkhK bhæ.

4. y accaeayeimx bĥ ob b ycaoBanx paccoaa npa TeunepatyP6 
3-4 k TpeTBaii cyTKa« HaÖaßaaeTCH enaproBOit xapaKTep öpo*aHHf1'

5. flByx$a3HOCTB ÖpoaeHaa HaÖaoAaeTCH npa KyaiTaBapoBaHU0 
a3ynaeifißc bbäob tohbko b raapoaasoBaHHOii noaone.
18
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P“C. I .  P&3BHTH6 KJBBTyP B rHÄp0JIH30B8HH0M MOflOM HpH 28°

PRC* 2. Pq3BHTH6 KyjiMyp b  rHapoJiB30BaHHOM MoaoKe npi 3-4°
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Pac. 4. Pa3BHT>6 Kyjittyp b pace o je np* 3-4°
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Stz. ßactis (uimaMM t/fi)
Pacxoâ caxapa na oöpaaoöanue paa/iuuntix npodykmoñ Spoéonut

2udoo/iu3o8annoe m o a  o k  o  ■ *, 
^  ¿-JV4-C

Paceos* 
i - 2 t C  t - r + f rC

r  ■

□ m m m  kuc /iom a m - n M k  enupm f^ n p t r t / k n q

Pac. 5. Pacxoa caxapa Ha oÖpaaoBaaie pa3JiH<iHHX nposyaTOB 
öpoieHiH (mann * 12)

yen. S tl .  Hadis (uxmaNM V/iá)
Dacxod caxapa na oópa3oSanue pai/uxunux npodykmoC ópoáenus
% 2udpo/ui3oíanHoe MO/IOkO •

X — * i-r+A’c
Pace os* ‘*J

L C N moo«« kuuoma m - x * k ■ - a » * » *  cnaPa

6, PacxoÄ caxapa aa o6pa30BaH*e pa3BHHHHx npoíjKTOB 
öpoxeHHH («rann * 156)



y ca. S iz .  ÿaecaêis (tumaMM fJl9l)
Pacxod caxapa na oôpa30Ôanue pamuuubix npodykmoâ ¡pakenun
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W T  3  ~ S  i o  3 ¿  S  L  ‘i a  S icymku omaapa npoolij 
a M k U -}munatun cnupm U3-ip.npoäykri>i

Phc. 7. Pacxoa caxapa Ha oÖpasoBaaae paaxMHHX lipoa/**0* 
öpox6HHH (itaioi * I9I)

t . p i a n ta z u m  (tumaMM M6Í)
Pacxod caxapa na oöpa3o8anue pasnuuHux npodykmoB Bpoàskuo
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P*c. 8. Pacxoa caxapa na oöpaaoBaHie p a sc a u x  npoay**0® 
ÖpoxeHHH (iTaioi Kr 65)
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Í . p ß a n i a z u m - c a o e i  ( u i i d o m m  x/i9T)
D acxod caxapa  «a o ô p a s o ô a n u e  p a s n u u u t ix  n p o à y k m o ô  ip oà eu u n

P a c c o / t  ( VSudponu s o ia n H o e  M o n o k o  /Í1
t  -  U 'C  g

' 6 10 )t
I \MOnounau kucxoma
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mc u m k u  d m  f ä p a  n p o O Í V  i-A* k m-inxinoiul CMpmĈ-äpnpodykTu

t - 3 ' -  4'C

Pïc* 9. Pacxoa caxapa Ha oöpaaoBame paaxHHHiix npoayicTOB 
ÖpoxcHHH (n a n i * 197)
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L I S T  OF F I G U R E S

Fig. 1. Culture development In hydrolyzed milk at 28°C.
Fig. 2. Culture development in hydrolyzed milk at 3-4°C.
Fig. 3. Culture development In brine at 28°C.
Fig. 4. Culture development In brine at 3-4°C.

Motes to Figs. 1-4:
( 1 ) number of microbes
(2 ) the day of sample taking

Fig. 5Sugar consumption for the formation of various fermentât! 0*1 

products (Strain N*12).
Fig.6 . Sugar consumption for the formation of various ferment*' 

tion products (Strain N*156).
Fig.7. Sugar consumption for the formation of various ferme1**9' 

tion products (Strain H*191).
Fig.8 . Sugar consumption for the formation of various ferme»*8' 

tion products (Strain N*65).
Fig.9. Sugar consumption for the formation of various ferme» * 8 

tion products (Strain N®197).

Notes to Pig»- S-9:
(1 ) hydrolyzed milk
(2 ) brine
(3) the day of sample taking

C=J lactic acid
■ ■ VFA
1HHFTT) ethanol
E O other products
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