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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- 
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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.
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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
%
m
90
SO.
TO,
60M
to
30.
20M
O

2 udponu.io6o .nH oe M o n o k o  !< )

I
t - 2S’C t - r + 4 ’ c

J~6 "ia"H' J
I UiaAOQHa» kucnoma

l  -28'C
P a c c o / i

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
%
m
90.
SO.
n
eo.
».
to.
30.
20.

m.

4

2udponu3o8annoe Monoko (P
t -  2S‘C

H H

r

■ 3̂ 4‘C

Tiovt S S

P a c c o  a

Í _\Monounaa kucnoma

I f i S  ,  ,
c y m k u .  o m o o p a  t - A > k k  SM-imuAotvu

J
cnp&ipnpoW'í

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

26 it

t - 2 i ’ C

j l P

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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