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B cmamee npedcmaeneHsl pesynbmamesl pabomesl no ucc1e008aHuio npoyecca HanpaeieHHo20 hepmeH-
mupoeaHus o2ypyoe copma Bodoneli ¢ ucnosnvbzoeaHuem wmamMmoe MOJIOYHOKUC/IbIX MUKPOOp2aHU3-
MO8 C ye/iblo N08blWeHUs KaYyecmaed KOHe4YH020 NpodyKma u yMeHbWeHUsi Nnomepb 8 npoyecce XpaHeHusl.
3adayeli Hawux uccnedosaHuli A6/AN0Cb U3yyeHUe OUHAMUKU OecmpyKyuu ¢hpyKkmossl 8 npoyecce
HanpaesneHHO20 (hepMeHMUPOBAHUA 02YPY08 C UCNO/Ib308AHUEM WMAMMO8 JIAKMoKyabmyp (wmam-
MO8 MOJIOYHOKUC/IbIX MUKPOOP2aHU3mMo8) u ux nod6op 0n1:a nposedeHus 3mozo npoyeccd. B kauecmee
wmamMmoe MOJIOYHOKUC/IbIX MUKPOOpP2dHU3MO8 Hamu 6bilu 6bI6paHbl cnedylowjue WmMammel:
Lactobacillus brevis BKM B-1309, Lactobacillus casei BKM 536, Lactobacillus plantarum BKM B-578. [nsa
noJsiy4yeHUs CpasHUMmMesibHbIX pe3yibmamos éce 3KcnepuMeHMmMbl NPO80oOU/IU HA MOOesIbHbIX cpedax. C
yesbto co30aHUA oNMUMAasbHbIX yc108uli 0ns pazsumus yeneasoli MUKpoGiopbl u onpedesieHUs cmene-
HU decmpyKyuu (hpyKmo3bel pas/IudHbIMU WMAMMAMU MUKPOOP2aHU3MO08, UCX0OHOe CbipbE nodsepaanu
20MoO2eHuU3ayuu u cmepunusayuu. PaspabomaHel Mamemamuyeckue moodesiu, adeK8amHo onucobI8aro-
wue cmeneHb 0ecmpyKyuu ¢ppykmo3ssi 6 npoyecce o6pabomku. Mamemamud4ecKkyro o6pabomky 0aHHbIX
no decmpyKyuu ¢hpyKkmo3el 8 npoyecce HanpassieHHoU hepmeHmayuu nposoousnu c nomouwibio Microsoft
Excel u SYSTAT TableCurve 2D. YcmaHo8n1eHO, 4mo no Kpumeputo UHMeHCcU8Hocmu decmpyKyuu ¢pyk-
mo3el npu hepmeHMuUpoB8aHuuU o2ypyos Haubosnee 3¢hghekKmueHbIM s18/15€emMCs UChO0/1b308aHUE UCC/1e00-
8aHHo2o0 wmamma L. brevis, obecneyusaiowe2o mMakcumanoHyio 3¢ppekmusHocms npoyecca (Makcu-
mManbHO npuemnemasi npooo/mkumenoHocmo 14,11 cymok npu 0ocmukeHuu cmeneHu decmpyKyuu
¢pykmosel 6osee 92% om acumnmomu4eckozo 3Ha4yeHus). L. brevis nozeonsem docmu4b makcumasio-
Holi cmeneHU decmpyKuyuu ¢ppyKmo3bl, Ymo, NnpeodnosioXKumeJsibHO, yKa3bieaem HA NOMeHYUA/IbHYI0
yesiecoo6paszHocmeo Ucnos1b308aHUs 0aHHO20 8UOA MOJIOYHOKUC/IbIX MUKPOOP2AdHU3MO8.

" Kmioueabie cnoea: HaNPasieHHoe (hepMeHMUPOBAHUE 02YPUO8, WMAMMbI MOTOYHOKUCIbIX MUKPOOP2AHU3MOB
2 (nakimokynemypel), OUHAMUKA OeCmMpyKyuu ppyKkmo3sel.

' Beepenwue NPOAYKTOB (COAepXaHue HYTPUEHTOB,  MPUHLIMMAAX: MUHUMM3ALMSA KOHTaMUHALWMN

q)epmeHTmpOBaHHble nvesble
NPOAYKTbI NOABUINCE 3300/1T0 A0
TOro, Kak sitioan y3Haim O CyLLeCTBOBaHUM
MWKPOOPraHnamos [1], n Bowwnn B Tpaau-

~ LMOHHBIN paLMOH Mo4TY Y BCeX KynbTyp. B

‘TOHLIJ,ee BPEeMS MPOuM3BOACTBO CoJie-
HbIX, KBALUEHbIX VM MOYEHbIX MPOAYKTOB
ABNSIETCS BAXHbIM CErMEHTOM MULLIEBOM
MPOMBbILLINIEHHOCTY [2].

Ha ckopocTb pa3mMHOXeHVst MVKpoopra-
HU3MOB B MNULLEBbIX MPOAYKTaX BAVSIIOT pas-

JIYHbIE aKTOpPbl, B TOM Y1CNE CBONCTBA

HOYYHO-MPAKTUYECKNN

- -

XYPHOA

3HayeHve pH, OKMCINTENbHO-BOCCTAHOBM-
TENbHbIN (PEAOKC-) NOTEHUMAI, aKTUBHOCTb
BOAb! U T.MN.) N BHELLHWE (akTopbl — B TOM
YMCrie YCIOBMS! XPaHEHWS, HanpuMep Tem-
rneparypa 1M OTHOCUTEJSIbHas BIaXHOCTb.
KoHcepBrpoBaH/e MNULLEBLIX MPOAYKTOB
00bIYHO Ba3MpPyeTCs Ha YHUHTOXEHUN MUK-
POOPraHM3MOB UM KOHTPOJIE X Pa3MHO-
XeHVs1 1 06LLEero cocrtaBa MUKPOOUOTHI.
CHWXeHVe TEMMOB WM NpeaoTBpaLLeHne
MUKPOBUMOSIOrMHECKON MOPYN  MULLEBbLIX
MPOAYKTOB OCHOBAHO Ha YETbIPEX OCHOBHbIX

(76)

npoaykTa MMUKPOOPraHn3mMamu; nopasne-
HME POCTa U Pa3MHOXEHNST MUKPOOPraHN3-
MOB-KOHTaMVHAHTOB; YHUUYTOXEHME MUK-
POOPraHM3MOB-KOHTAMMHAHTOB; yaaNIleHVe
MUVKPOOPraHN3MOB-KOHTAMUHAHTOB.
depmeHTaumsi OCHOBaHa Ha COHETaHMM
nepBbIX TPEX MPUHLMMNOB M OOCTUraeTcs
CO3[aHVEM YCIOBUIA 4j1s pocTa cneumou-
YECKNX MUKPOOPraHU3MOB, KOTOPbIE MOTyT
npuaaBsaTth MULLEBBLIM MPOAYKTaM >Xenae-
MbIA BKYC, apoMaT, TEKCTYpPY W BHELUHUI
BuA, [3]. BONbLIMHCTBO (EepPMEHTUPOBaH-
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HbIX MULLEBbLIX MNPOAYKTOB MOyYyaloT C
MCMOJIb30BAHMEM MOJIOHHOKUCTIbIX GakTe-
pyin, OPOXCKEN N, B MEHbLUEN CTeneHwu,
nnecHesbIx rprboB [4]. Cpeon depmeHTr-
POBaHHbIX OBOLLEV MPOMBbILLIIEHHOE 3HaYe-
HWE NMEIOT OrypLbl, KanycTa, ToMaThbl.

depmeHTpoBaHHbIE NMLLEBbIE NPOOYK-
Thl MOXHO NONY4MTL G1arofapst akTMBHOCTU
CcOpaxMBaIOLLIX MUKPOOPraHN3MOB, ecTe-
CTBEHHbIM 00pPa30M MPUCYTCTBYIOLLMX B
CbIpbe WU NPO3BOACTBEHHOM cpene. Tem
He MeHee, O/19 NOBbILLIEHNST HAOEXHOCTU U
obecneyeHnst 6onee cTabunbHOMO NPoLLEec-
ca depmeHTaumm, 3a4acTylo MPUMEHSIIOT
3aKBACO4HbIE KYNbTYPbl, KOTOPbIE AO/KHbI
obnanate COOTBETCTBYHOLLMMUN CBOWCTBA-
MU N ObITb CMOCOOHBIMU JOMWHNPOBATb
Haz, HAaTVBHBLIMM MOJIOYHOKUCIIbIMW BakTe-
prsIMK. 3aKBACO4HbIE KyNbTYPbl MO3BONSIOT
HarnpaefIEHHO MCMOJb30BaTb BUOXMMUKYE-
CKYIO0 aKTMBHOCTb MUWKPOOPraHN3MOB [jisi
ObICTPOr0 M MakCUMaJIbHOrO HaKOrMeHns
o0naparoLLei KOHCEPBUPYIOLLIMM OECTBU-
€M MOJI04HOI KNCOTbI, UCKITIOUYNTL Pa3Bu-
TMe HexenatesbHOM MUKPOodIopbl, n3be-
XaTb MOSIBIEHVS OTXOAO0B MOBEPXHOCTHbIX
CNOEB NPOAYKLMM, MOY4UTb MPOAYKUMIO C
XOPOLLXM BKYCOM, 2POMaTOM U CTPYKTYPOI
1 YMEHBLLUNTbL BPEMS «CO3PEBAHUS» COJle-
HO-KBaLLEHOM npoayKuMu [5].
3aKBaco4HbIE KyJbTypbl MOTYT OblITb YACTbI-
MU UM CMELLAHHBIMW, MPUMEHEHVE CMe-
LLIAHHBIX 32KBACOYHbIX Ky/IbTyp MO3BOMSET
CHU3UTb PUCK MHDULMPOBaHUS GakTepro-
daramu [6] 1 ynyHLLIMTL KA4ECTBO rOTOBOW
NPOAYKUMN.

Uenu n 3apaun

Llenbto Halvx nccnegoBaHuin SBnsnoCh
M3ydeHne AVHAMUKM OeCTPpyKummn GpykTo-
3bl B MPOLLECCE HaNpPaBIeHHOro GepMeHTU-
poBaHMs OrypuoB copta Boponen c¢
1CMONBb30BaHMEM LUTAMMOB JTAKTOKYSbTYP.
3apavert Hawmx rccnegoBaHnii Obin Moa-
0OOp LWITAMMOB MOMOYHOKUCIIBIX MUKPO-
OpraHnM3MoB, MEPCMEKTUBHbIX OJ1 MPO-
M3BOACTBA KayeCTBEHHON (epMEHTUPO-
BaHHOI OBOLLHOV MPOAYKUMN B MPOMbILL-
JIEHHBIX YCNOBUSIX.

Martepuanbl n meToAbl

B kayecTBe NCx0QHOr0 ChiPbsi UCMOMNb30-
BanM nnogbl orypua copta Boponen.
AKTVBHOCTb (PepMEHTUPOBAHUS ONpeaens-
JI MO MHTEHCUBHOCTU AECTPYKLIMN PPYKTO-
3bl. [N nNony4eHns1 CpaBHUTENbHbIX
pPEe3yNbLTaToOB BCE 9KCMEPVMEHTLI MPOBOAM-
1M Ha MOZENbHbIX CPeaax.

MogenbHble cpeapbl o1 UCCnenoBaHnn

HO\/L{HO’I‘IDOKTHH@CKMM

XYPHOA

PLANTS PHYSIOLOGY AN‘D BIOCHEMISTRY

roToBUN Creaylomm 0bpasom: CBEXME
naoapbl OrypLOB TLUATEbHO MbUIN B IPOTON-
HOW BOAE [0 YOAIEHVS C UX MOBEPXHOCTU
BCEX 3arpsi3HeHun. Bnary ¢ noBepxHOCTW
yoananu  GuUnbLTPoOBalbHOM  Bymaroi.
Cbipb€ nopgeprann  roMOreHm3auun.
Janee B nony4eHHyio maccy BHocunm 40 %
BogHoro pacteopa NaCl koHueHTpaupen 7
%. lMonyyeHHble 06pa3sLbl [03VPOBAIM B
npeaBapuUTenbHO MOArOTOB/IEHHbIE CTEK-
NsIHHbIE BaHKW, C MNOCNeayLLM repMeTUy-
HbIM YKYMOpVBaHWEM U CTEpUIn3aumen B
TeuveHne 20 muyH npu 100°C ong ycTpaHeHus
MOCTOPOHHEN MUKpOodopkI. [locne oxnax-
OEHVSI MOArOoTOBMIEHHbIE 00Pa3Lbl NHOKY-
npoBasn WrammMmamu Lactobacillus brevis
BKM B-1309, Lactobacillus casei BKM 536
n Lactobacillus plantarum BKM B-578, no
OOHOMY LUTaMMy B Kaxabli obpaseL,. TUTp
LITAMMOB  MUKPOMIOpbl B KaXOOM 13
006pa3LoB HA MOMEHT UHOKYNISILMI COCTaB-
nan1-104Ha 1.

AKTUBHYIO a3y depMeHTMPOBaHNSA
NpoOBOAWIM B TeHeHre 3 CyT. npu Temnepa-
Type 23...25°C. [anbHeriee dpepmMeHTU-
poBaHWe NPOBOAWAM NPU TEMMepaType OT -
1°C po +4°C. Ot6op npob nposoavnn B
Tewenve 1, 2, 3, 10, 20, 30, 60, 90 cyTok
depmeHTaumn.

MccneposaHve OMHaAMUKLA U3MEHEHVIS
copepxxaHus GppyKTo3bl NPOBOAUIN METO-
nom BOXX Ha xmakocTHOM xpomatorpade
C pedpakTOMETPMHECKMM OETEKTOPOM
Perkin Elmer Series 200, konoHka — Agilent
Zorbax Carbohydrate 4,6x250 MM, noasmx-
Has ¢asza — «aueToHuUTPUN : Boga» 75:25,
CKOPOCTL NoToka 1 cm3/MUH B nsokparmye-
ckoM pexume. NoeHtndukaumio dpykTosbl

50

CreneHb aecTpyKiyuK GpyKTosel, %
L] M
=] i

0 10 20 30 40 50 60

npoBOAMNN MO abCOMOTHOMY BPEMEHU
YOEPXMBaHMS B 00pa3uax, CpaBHEHEM CO
BPEMEHEM YOEPXMBAHWUS B rPaayvpOBOM-
HbIX pacTBopax. Pacyét koHueHTpauun —
METOZIOM BHELLIHEMO CTaHAapTa.

PesynbTaTthl

AHanmMs pesynbLTaToB Nocse maremaru-
Yyeckoi 06paboTKM 3KCMEPUMEHTASbHBIX
[aHHbIX MOKa3asl, 4TO MPOLLECC AECTPYKUMM
bpyKTO3bl NPU PEPMEHTUPOBaHUN 006Pa3-
LIOB CbIpbsi MCCNeayeMbIMA LUTAMMaMM
MOJIOYHOKUCIIBIX  MUKPOOPraHn3mMoB BO
BCEX TPEX Cry4asix NMPOTEKAET MO CXOXKEMY
MEXaHNU3My, OTIMYAACh NULLb WUHTEHCKB-
HOCTbIO (purC.).

[Mpn aTtoM Kaxpgas v3 3aBUCUMOCTEN
XapakTepuadyeTcsl YETKMM 30HUPOBAHNEM
Ha Neproz, akTMBHOM AECTPYKLMM U NEPUOL,
MaJsion akTMBHOCTW.

Marematnyeckn Bce Tpu 3aBUCUMOCTU
MOryT ObITb BbIPaXEHbI B CreaytoLlei
dopme:

»=&% (1)

rae - CteneHb AeCTPYKLN PPYKTO3bI,
%; T — NPOJOKUTENBHOCTL PEPMEHTUPO-
BaHWS, CYTKM; @ n b — kO3bPULMEHTDI.

MokagaTtenn, agekBaTHOCTb U XapakTe-
PUCTUKM MOZEenen Ans BCeX UCCneayemMbix
LUITAaMMOB MMKPOOPraH3MOB NMpeacTasne-
Hbl B Tabnmue. O6o6LLAas, MOXHO yTBep-
XOaTb, 4TO BCE paspaboTaHHble MOoAenn
afekBaTHbl Mo kpuTepmio Puuepa npu o <
0,00005 1 MMEIOT BBLICOKYKO CXOOMMOCTb C
3KCMepUMEHTaNIbHBIMU  AaHHbIMKU (R2 >
0.98).

AHanua pesynbTaTtoB MOOENMPOBAHUSA
rnokasaJl, 4ToO BCE 3aBMCMMOCTY C yBENMYe-

70 80 90 100 110 120 130

Mpopy cTb ey P , YT
L.casei = =L plantarum = = L. brevis

Puc. 3aBucumocTs cTeneHun AecTpykumm opyKkTo3bl UCCII€AYEMbIMU LUTAMMaMyU
MOJIOYHOKMCJIbIX MUKPOOPraHU3MOB OT MPOAO/DKUTESIbBHOCTU PePMEHTUPOBAHUS

(77)
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Summary

The process of the directed fermentation of
cucumber ‘Vodoley'is studied with strains of lac-
tic acid bacteria to improve the final product qual-
ity and reducing losses during storage. The
objective of our studies was to investigate the
dynamics of fructose destruction at the process
of directed fermentation of cucumber using
strains of lactic acid bacteria (microorganisms)
and their choosing for this process. The following
strains of lactic bacteria (LAB) were used:
Lactobacillus brevis In the VCR-1309, VCR 536
Lactobacillus casei, Lactobacillus plantarum VKM
V-578. To obtain comparable results, all experi-
ments were performed on simulated medium. The
raw material was homogenized and sterilized to
make optimal condition for development of the
target microorganism. The different strains of

HWEM MPOLOHKUTENBHOCTN (DEPMEHTUPO-
BaHMA CTPEMATCA K HEKOTOPOMY npenesb-
HOMY — aCMMNTOTUYECKOMY — 3Ha4YeHUIO,
KOTOPOE MOXET OblTb OnpeaeneHo no
dopmyne:

O s =%i£}noo g-Tr . (2)

EcTtectBeHHO, 4TO nMpu MacLutabupoBa-
HUW YCCNeyeMbIX NPOLIECCOB 10 MPOMbILL-
JIEHHOrO  MPOW3BOACTBA  JOCTUXKEHME
ACUMMTOTUYECKUX  3HAYEHWUI  CTEMneHn
OECTpyKuMn OPYKTO3bl JIMLLEHO CMbICHA.
3HaunTensHo 6Gonee LenecoobpasHbiM
ABNAETCA OnpefefieHne MakCUMaslbHO —
nprvemnemMori NPoAOIXUTENbHOCTU MPOo-
Lecca hepMeHTUPOBaHUS, MPU KOTOPOM
JanbHeliwee yBENMYeHNE
NPOAOMKUTENBHOCT  HAa  3aJaHHYIo
BENUYNHY AT MPVBOAUT K MPUPOCTY @ Ha
HEKOTOPYIO BENNYMHY d, onpeaesisemMyto rno
dopmyne [7]:

d= Q@) =0 (T) . 1009 (3)

(1)

B paHHOl pabote MakcUmasibHO npu-
eMJIEMYIO MPOAOKUTENILHOCTL MpoLecca
onpeaenanv npn d=1%.

CpaBHUTENBHBIA aHaIN3 SKCMEPUMEH-
TaJlbHbIX AAHHbIX MOKAa3bIBAET, YTO MO KpU-
TEPUIO MHTEHCUMBHOCTW OECTPYKLUMU PpyK-
TO3bl NPV GEPMEHTMPOBAHNI ONYPLIOB Hau-
6onee apPEKTUBHBIM ABSIETCS NUCMOSIb30-
BaHMe UCCNeaoBaHHOro Wwramma L. brevis,
obecnevnBaloLLEero MaKkCUMasbHYIO
3addeKTMBHOCTb Npouecca (MakCUManibHO
npuemnemasi npogoskuTensHocTs 14,11
CYTOK MpW AOCTUXXEHUM CTEMEHN AECTPYK-
umn ppykTo3bl 6onee 92% OT acUMMTOTU-
4YECKOro 3Ha4eHus1).

BbiBOAbI

VccnepoBaHHas AMHaMyka OecTpykumm
bpPYKTO3bI OrypLIA PA3NNYHBIMY LLITAMMaMU
MOJIOYHOKUCTIbIX OPraHN3MOB MOKa3bIBAET
pas3nnyHble BPEMEHHble nepuoabl OO0
OOCTUKEHNST MaKCMMasibHO MPUEMIIEMBIX
3HadveHui. Tak, ang wramma L. casei aTot
nepviog, coctasun 46,50 cyTok, ans L. plan-
tarum — 32,94 cytok, ana L. brevis — 14,11
cyTok. Takum 06pa3oMm, MCMoSb30BaHWE
wTamma L. brevis no3BonsgeT 40CTMYb Mak-
CUMaJIbHO NMPUEMSIEMON CTENEHU AECTPYK-
LM PPyKTO3bl B OrypLax 3a HauMeHbLLINIA
BPEMEHHON Neproz, 1 NMOKa3bIBaET LIeNeco-
00pa3HOCTb MCMOMb30BaHWSA 3TOr0 BuOa
MOJIOYHOKUNCSIbIX MUKPOOPraHN3MOB Mpu
HanpasieHHOM pepMeHTaLLM OryPLIOB.

microorganisms were tested to detect the degree
of fructose destruction. The developed mathe-
matical model adequately described the degree
of fructose destruction at the process of treat-
ment. Mathematical data processing on fructose
destruction at the process of directed fermenta-
tion was performed using Microsoft Excel and

lMoka3arenun n xapakTepucTUkn pa3paboTaHHbIX MaTeMaTU4YeCKUx Mmoaeneni

Bua MukpoopraHuamos

SYSTAT TableCurve 2D. It is established that use L Cacel — rovie
of strain L. brevis was the most effective providing KoadppuumeHTbi: 18,9294 46,5089 39,2059
maximal efficiency according to the criterion of a 14,3856 6,6888 1,1468
intensity of fructose destruction at process of fer- b
mentation in cucumber where the maximal An e i~ i
acceptable duration is 11-14 days to reach 92% €KBaTHOCTb MOJENN: ; ; ;
of fructose destruction to asymptotic value. The a, < 0,9897 0,999 0,9986
strain L. brevis enabled to achieve the highest 2
degree of fructose destruction, which, has pre- i
sumably indicated the potential feasibility of using XaPaKngP”CTV'KV' mogeny: lg'gg gg'gl ?Zﬂ

i i i i WDr—00 s 70 y y y
these lactic acid microorganisms. TZ; e 1446 3866 3626
Keywords: directed cucumbers fermentation, 04y % e ol e
strains of lactic acid bacteria (LAB), the dynamics q, %

of fructose destruction.
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