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AHHOTAIINA

MukpobuoAoTUsd KPYIIbl, MYKH U XAeba
SIBASIETCSI YACTBIO TEXHOAOTHU UX
IIPOU3BOACTBA. 3HAHUE MUKPOOHOAOTHYECKUX
ITPOIIECCOB, IIPOUCXOASINUNX B KPYIle, MyKe U
xAe0e, UMeeT BasKHOE 3HAYEHUE ITPU UX
IIOAYYEHUH, XPaHEHUH U CO3MaHUU

0e30IMacHBIX U [MOAE3HBIX IPOAYKTOB ITUTAHUS
AL YEAOBEKA.



AbTop: AarnaroB Muxana CepreeBud, AOIIEHT
KadeApBl TPOOOYIEHHUA U TEXHOAOTHHN (PAKYABTETA
dpr3uKn, MATEMATHKA U TEXHOAOTHII.



Kpartkoe oraaBaeHue.

- MukpobmoAOTHs KPYITHL.
-+ MuxpoOmoAorus Mykm.

- Mukpobmoaorns xaeoa.



Mukpobunonorus Kpynoil

Cpeaou dbakTopoB, BNUAOLLMX Ha
KayeCTBO 3epHOBbLIX NPOAYKTOB NpU UX
NPOnU3BOACTBE U CTOUKOCTb MpWU
ONNTENBHOM XPaHEHUU, CyLLleCTBEHHad
POSib NPUHAANEXNT MUKPOOPraHn3Mam.



Mukpodbriopa Kpynbl B MepBYIO
ovyepeab onpeaenseTcsa cCocTaBoMm
MUKpOdSiopbl NepepadbaTtbiBaeMoro
3epHa.



B ogHoMm rpamme goobpo-
KayeCTBEHHOIo 3epHa (NLweHnLbl,
AYMeEHSH, Npoca, puca, oBca, rpevynxu)
HaCYNTbLIBAETCS OT ThICAY A0
MWUNIIMOHOB BaKTepun, HO Mo
Ka4yeCTBEHHOMY COCTaBy MUKpodiopa
nx bnmaka mexagy coboun.



OHa npeagcTaBreHa NPeNMYyLLLECTBEHHO
bakTepuamm (0o 90% un bonee), KONNMYECTBO
nrneceHen He boree 5-7%, OpoXxKen eLle
MEHbLLE.

Cpegun baktepumn npeobnagaet
beccnopoBas (ao 80-90%), dakynsratuBHO-
aspobHaa nano4vkoBnaHasi baktepus
repbukona (TpaBdaHas nanoyka Erwinia
herbicola) — TMNMYHLIN NpeacTaBUTErb
aANUPUTHON MUKPOITOPLI 3epHa 3M1aKoB.



Erwinia herbicola




B HeBonbLUMX KONMMYecTBax
BCTPEYanTCA MUKPOKOKKN,
MOJIOYHOKUCIIbIE DaKTEPUN, a TaKxKe
cnopoobpasytoLme a3pobHble
bakTepumn, npeacraBrieHHbIE MaBHbIM
obpa3om KapTodenbHOU U CEHHOW
nano4vkamu (obe atm bakTepun
oTHeceHbl K Buay Bacillus subtibis).



B rpnbHon dprniope ceexeybpaHHOro
3epHa B HEBOSbLUMX KOonn4ecTBax
OOHapPYXMBAKOT NEHULUNMIbI W
acrneprunnoi.




[lo Mepe XpaHeHUsa 3epHa B
YCIOBUSAX He OONYyCKaloLWmMX pa3BUTuS
MUKPOOPraHM3mMoB, YNCI10 UX Ha 3epHe
CHWXXaEeTCcAa 3a cHeT oTMMpaHuna Erwinia
herbicola, xoTs oHa ocTaeTcs
npeobrnagatoen dopMoMn.

[TIpNHATO cunTaTh, YTO BONbLLOE
KOINMMYECTBO 3TUX DaKTEPUN Ha 3epHEe

CITYXXUT NMNOKa3aTeJieM ero xopoLwiero
Ka4yeCTBa.



3Ha4YNTENBbHO U3MEHAETCS COCTaB
rpnbHoun doropbl. [JoMMHUpPYHOLWNMN
KOMMNOHEHTaMM CTaHOBSITCS
NEHULMNNOBbIE, MYKOPOBbLIE U
acrneprunnosble rpubbl (nony4msBLLInE
Ha3BaHWE «MJIECEHEN XPaAHEHUAY), a
TUMNYHbIE NPeACTaBUTENN
cBeXXeybpaHHOro 3epHa — «rnoseBble
NeceHn» — COXpPaHATCA B
eANHNYHbIX KONMN4YecTBax.



Coopanruii maecHeBOro rpuda poaa

Mucor co 3peabIMHU CIIOpamMu




Mukpodnopa pasnnyHbiX BUOOB
Kpynbl HENOCPEACTBEHHO MNOCse
BblpaboTKM Onn3Ka no cocrasy, HO NO
Konn4vecTtBy beagHee MUKPOdopsl
nepepadbarbiBaeMoro 3epHa, UMeeT
3Ha4YeHne xapakTtep npeaBapuUTensLHON
00paboTKM 3epHa (CTENEHb
LenyLweHuns, WwnndpoBku 1 ap.).



Mukpodnopa o4HOro 1 TOro Xe
BUAa KPYrbl MOXET ObITb Pa3fMyHON U
B 3aBMCMMOCTUN OT OCODEHHOCTEN
TEXHOSIOMMN ee NPON3BOACTBA.



Hanpumep, Kpyna, nony4vyeHHas u3s
3epHa, NoABEPrLIErocs
rmgporepmmyeckon obpaboTke
(NnponapunBaHuto), obcemMeHeHa
MUKPOBaMn B MEHbLLEWN CTENEHN, YEM
Kpyna, norny4YeHHasi u3
HenponapeHHoro 3epHa (tabnuua 1).



Tabaumna 1

CoaeprkaHre MUKPOOPTraHU3MOB

B KpyIIax
KoAndectBo MEUKPOOPIraHU3MOB
B 1 r mpoaykra, THIC.
Bua xpymsr
ITaecHeBEIE TPHOBL
baxrepun
(crropsr)
SIApumia HenpomapeHHasa 1243 0,37
SApuna mpomapeHHad 2,8 0,22
[TepaoBas 71,8 0,27
Hunesas 992.0 0,09
Puc 30,2 2,0
[TireHO HempoImapeHHOE 103,3 0,22
[TiireHo mporapeHHoE 7,2 0,16
Kyxypysnas mandosannas 92,8 5,2
OBcsanas 22.3 0,1
OBCsIHBIE ACTIECTKOBBIE XAOITBS 5,3 0,14




[ToMMMO MUKpPOOPraHM3mMoB 3€EpPHa,
B Kpyne nMmeeTcs BTOpUYHas
MUKpodQoriopa, nonasLiaga 13
OKpy>KarLlen cpegbl B npoLecce
BbIpabOTKM KPynbl.



KonnyecTtBo b6aktepuun B 1 I Kpynbl

cocTasnaet 10*-10°, a nneceHu (cnopbl) —
10%-10°.




[TpeocbnagatomM KOMMNOHEHTOM
bakTepmnanbHou driopbl Kpyrbl,
BblpaboOTaHHOW U3 HEMPONapPEeHHOro
3epHa, asnsetcs (oo 70-90% obuiero
yucna) repbukosna, a ang Kpynbl U3
3epHa, npolueaLiero
rMapoTePMMNYECKYO 0OpPabOoTKYy,
XapakTepHo npeobnagaHue
CNOPOHOCHbIX bakTepun (35-50%) un
MMNKPOKOKKOB (10-20%).



3 baunnn valle obHapyXneatoT
Bacillus subtilis, B.pumilus. 'pnbHas
donopa Kpynbl NpeacTaBneHa B
ocHoBHOM Bugamu Penicillium (P.
cyclopium, P. viridicatum v gp.) n
Aspergillus (A. candidus, A. flavus, A.
repens).B HebonbLIOM KONMYeCTBE
BCTPEYarTCA MYKOPOBLIE rPUDLI.



Crpoenune O0axrepuit Bacillus Subtilis

feHeTn4yeckn marepuan (Hykneona)

KneToyHan
membpaHa

KneTouyHan cTeHka
Kancyna




MHorne HangeHHbIE B Kpynax
bakTepumn n nneceHn cnocobHbI
pasnaratb 0ernku, Nnunuabl, Kpaxman,
NEKTUHOBbLIE BELLECTBA U COpaXnBaTb
caxapa ¢ obpa3oBaHWUEM KUCIIOT.



HekoTopble NEHULUMNBbI MOTYT, XOTH
N MEOSIEHHO, pacTu Nnpu Temneparype
0o -2-5°C, acneprunnol
3aCyX0YyCTOMNYMBbI U CMTIOCOOHbI
pPa3BMBAaTbLCA MNP OTHOCUTESIbHOM
BnaxxHocTu Bosayxa 70-75%.



HekoTopble obHapyXuBaemble B
Kpynax nneceHu BobipabaTtbiBalOT
TOKCUYHbIEe BellecTBa. [1oaTomMy Kpynbl
B nepuod AnuTenbHOro XpaHeHus
MOryT nogBepraTbCy pasfnmyHbIM
BMOaM NOpYyun Noa BO3OEUCTBUEM
MMUKPOOPraHM3MOB N HaxXOOALLNXCS B
Kpyne doepMeHTOB.



BO3MO>XHOCTb U UHTEHCUBHOCTb
Pa3BUTUA MUKPODOB onpeaensaeTcs B
NepBylo0 ovepenb BMaXXHOCTbLIO Kpynbl,
KOTOpas MEHSETCA NpU XpaHEHUN
npoayKkumn B 3aBUCUMOCTU OT BENUYUHDI
OTHOCUTENBLHOW BNAa)XHOCTWN Bo3ayxa. Vimeer
3Ha4YeHne U TemnepaTtypa XpaHeHus: Yem
BblLLIE BMAXXHOCTb KPYrbl, TEM Donee LnpoK
MHTepBan TemnepaTtyp BO3MOXHOIO
Pa3BUTNSA MUKPOOPraHM3MOB.



[Tpn XpaHeHnn ToBapHbIX 0Opa3L OB
PasfMYHbIX BUOOB KPYynbl (MLUIEHO,
KYKYpY3Has, s4HeBad, nepriosas, OBCcsHag,
pUC, OBCAHbIE XJ10MNbsA, a4puua, sapuua
ObicTpopa3BapuBatoLlasaca) B pasfnyHbIX
TeMnepaTypHO-BIaXXHOCTHbLIX YCNOBUAX
YCTAHOBJIIEHO, YTO NO Mepe yaIMHEHMNS
CpOKa XpaHeHNsa BO BCEX Kpynax CHUXKAETCH
4yucno dbakTepuin rmaBHbIM 0Opa3omM BBUAY
BbIMUPaHUA anuduTta 3epHa — Erwinia
herbicola.



Uepes nonroga xpaHeHusa npu 70-75%-
HOW OTHOCUTENBHOM BNAa)XHOCTU BO3ayxa U
Temniepatype 15-16°C coxpaHsetca 25-40%
bakTepuin OT X NepBOHAYaribHOro
Konn4yecTBa, a Yyepes rog — 10-15%;
NPENMYLLIECTBEHHO 3TO CNOPOBbIE OPMBbI.
Yncno nneceHen (cnop) Ha Kpynax,
COXPaHAEMbIX B TEX XKe YCIoBUAX
NPaKTUYECKN HE NBMEHSETCH.



Ha Kpynax, coxpaHaeMbIiX npu TOU
Xe Temneparype, Ho npu 80%-How
OTHOCUTENBHOU BNaXHOCTU BO3a4yXa K
YeTBEPTOMY-LLECTOMY MecSALy, a npu
85%-HON — KO BTOPOMY-TPETbEMY
MecALy XpaHeHNAa akTUBHO
pa3BMBaloOTCA nrneceHun. [lnecHeBeHue
BbI3bIBAlOT CyXOYCTONYMBLIE BUOb

Aspergillus: A.repens, A. candidus, A.
chevalierl.



Ha Kpynax, BblpaboTaHHbIX U3
NponapeHHOoro 3epHa, nieceHn
pa3BMBalOTCA MHTEHCMBHEE, YEM Ha
Kpynax n3 HenponapeHHOro 3epHa; npw
HU3KUX NONMOXUTESbHbIX TEMMNepaTypax
(4-5°C) nnecHeBeHMe Kpynbl
oDHapyXnBaeTcs Ha HECKOJSIbKO
MECSLIEB paHbLLE.



Mukpobunonorms Myku.

Mukpodnopa CcBeEXXEMONOTON MYKU
B OCHOBHOM MNpeAcTaBrieHa
MWUKpOOpraHmn3mamm
nepepabaTtbiBaemoro 3epHa. OcHoBHas
Macca COCTOUT N3 bakTepun, cpean
KoTopbIX Nnpeobnaaaet (Ao 90%)
Erwinia herbicola.



Ha BTOpomM MecTe CTOoAT
cnopoobpasyoLme bakrepmun, OCHOBHbIMU
N3 KOTOPbIX ABNAKTCA KapTodoenbHas u
CeHHas nanoykn. B HebonbLLKnX
KOonnyecTBax MMeKTCH pasfinyHbie
MUKPOKOKKW, MOJSTOYHOKUCTIbIE U
YKCYCHOKMUCIIbIE DaKTEPUU, a TaKKe OPOXKM
n cnopbl nneceHen. Cpean NNeceHeu
npeobnagatoT BnAabl poaos Penicillium v
Aspergillus, BcTpevatoTcsa MyKOpoBble
rpnobl.



Mukpodoniopa MyKn KONMMYECTBEHHO
begHee Mnkpodriopbl nepepada-
TbIBAEMOIO 3epHa, TakK Kak npu ero
O4YMCTKE nepeq noMorioMm 1 B nNpouecce
nomMorna 3Ha4YnTenbHOE KONMMYeCcTBO
MUKPOOPraHM3MOB yaanseTcs BMECTE C
3arpA3HeHnsaMun n obonovykamm 3epHa.



CTeneHb 00CeEMEHEHNA MYKM
MUKPOOpPraHM3mamm KosiebrneTcs B LUIMPOKUX
npenenax n onpenenserca He TONbKO
cTeneHb 0bceMeHeHUs
nepepabarbiBaeMoro 3epHa, Ho u
XapaKTepoM NoaroToBKM €ro K nomorsy
(cnocobomM OYUCTKU, MPUMEHEHUNEM U
PEXMMOM KOHOULMOHUPOBAHUS —
YBIa)XHEHUS C NocreayrLwmnm
OTBOMNaXMBaAHUEM), a TaKKe CNoCcobOoMm
rnomMora, BbIXO4OM MYKU U €€ COPTOM.



[lpoBeeHHbIE B MPON3BOACTBEHHbIX
YCITOBUAX Ha HECKOJTbKUX NapTuUaX
NwEeHUL bl nccneaoBaHUa N3MeHEHUS
MUKpPOdonopbl 3epHa B npouecce
NOAroTOBKM K MOMONY Nokasasnu, 4To
cyxasli O4NCTKA 3epHA CHWXKAET ero
00CceMeHEHHOCTb DakTeEpUAMM Ha
25-40%, cnopamu nneceHen — Ha 20-30,
a cyxad O4YMCcTKa ¢ nocnenyrLien MOnMKou
— cooTBeTCTBEHHO Ha 45-60 n 30-40 %.



XonoaHoe KoHOAUUMOHnpoBaHue (npu
Temnepartype Bogbl okono 20°C) c
KOPOTKOW (40 6-74.) OTNEXKOW
yBNa)XHEHHOIO 3epHa HEe N3MEHZAET
COCTaB MUKPOMIOpLI. YBENNYEHUE
BpeMeHUu oTBonaxuneaHus (bonee 10-12
Y.) NPUBOAMUT K NOBbILLEHWNIO YMCSa
bakTepun Ha 3epHe TeM bornblLUe, YeM
OnnTenbHee OHO OTNEeXnBaeTcq.



B tabn. 2 n 3 npuBegeHbl AaHHbIE MO
pacnpeneneHnio MUMKPOOpPraHM3mMoB
3epHa, NocTynarwLlero Ha pasmori, rno
KOHEYHbIM NPOAYKTaM nomorsa npwu
BblpaboTKe neHn4YHon xrebornekapHoun
MYKW MO CXEME TPEXCOPTOBOrO NomMora C
oOLKMM BbIXOOOM MYKU 75-78%.
[TocTynatoLiee Ha pa3mMorn 3epHO
cogepxano B 1 r 6aktepuit ot 1,2:10° go
1,1:-10°, cnop nneceHen — ot 100 go 300.



Ta0Aauma 2

CoaeprkaHue OakTepuil B MyKe

Hazsanume IIPOAYKT2

KoandectBo Gaxrepuii B 1 r

OO0r111EE KOATYECTBO

%0 OOITIETO KOAUYECTBA

repOHnKOAQ OAITMAABL | MEKPOKOKKH
Myxka BBICIIIETO COpPTA 1,2-4,0%10* 80-85 5-7 6-8
2,7-8,0%10*
1-ro copra 74-80 8-11 9-12
5,7¥10*-4,2%10°
2-ro copra 65-75 12-15 12-20




Tal0Auma 3

CoaeprkaHue mAeCeHU B MyKe

KoamnyectBo mAeceau B 1 1

Haspanwne
%0 OOIIIETO KOAMYIECTBA
IIPOAYKTA Ob6rmee
ROAHHCCTBO | Penicillium | Aspergillius
Myxa BBICIIIETO 175400 50 A5
copTa
300-900
I-ro copra 60 30
1010-2300
2-ro copTta 70 30




UeM H1XKe CopT MYKU, Yem
bonbLUue B Hee nonagaet
nepudpepUnHbIX YacTul, 3epHa, TEM
bonblue coaepXnTcd B HEW
MUKpOOpraHmamoB. Konn4yecTso
Cnop nneceHen B MyKe BCEX COPTOB
(4YeM HMXKe copT, TeM bonbLue)
NpeBbILLAET coaepXaHue ux B
nepepabaTbiBAEMOM 3EpPHE.



[1lpoayKThlI MoMona npu
NPOXOXOEHUN Yepe3 MaLLUNHBI
(OpaHble, pa3MOsbHbIE)
00CeEMEHAOTCA crnopamm nreceHen B
pe3yrnbrate CONnPUKOCHOBEHMUS
YacTUYEK MYKN C OTAENAOLLMMUNCS
obofiodKamMm 3epHa, C
NPoOn3BOACTBEHHOM annapaTypou, C
NMOTOKOM BO34yXa, UCNOSIb3YyEMOIO B
NPOMN3BOACTBEHHOM MpOLECCe.



MyKa — npooyKT MeHee CTOMKUN
MO OTHOLLUEHUIO K MUKPODOHOM rnopue,
4yeM 3epHO U Kpyna, TakK Kak
nUTaTenbHbIE BELLLECTBA B HEW
bonee AOCTYNHbI MUKPOOPraHM3Mam.



OaHako pasBUTUE UX NMPU
NPaBUNbHOM PeXNUMe XpaHeHUsa (Npwu
OTHOCUTENbHOW BNaXHOCTW BO3ayXxa
He 6onee 70%) npenoTBpallaeTco
ManbiM cooepXXaHWEM B MyKe Bnarw;
HabngaeTcs gaxe nocreneHHoe
OTMUPaHNE BereTaTuBHbIX KINETOK
bakTepun.



C noBbILLUEHNEM OTHOCUTENBbHOW
BMaXXHOCTU BO3ayxa MUKPO-
OpraHn3mbl, HaxXOAUBLLMECH B MYKE B
HEeaKTUBHOM COCTOSIHUWU, HAYUHAIOT
pPa3BMBATbLCS, U B NEPBYIO o4epeab
Pa3BUBAtOTCS MIECEHU, TaK Kak OHW
CNOCODOHBbI pacTu NP MeHbLLEM
CoAepXaHnu Bnaru, 4em dakTepun.



MHorune n3 obHapyXeHHbIX B MyKe
nrneceHen obnagatoT NpPoTeo-
NTIMTUYECKON U NTMNONMUTUYECKOU
aKTUBHOCTbIO, CITIOCODHbI 0CcaxapuBaTb
Kpaxmarn. XrebonekapHble CBOUCTBA
MYKU MPpn nx passutum cHmxkarorca. OHa
npnobpeTaeT HEMNPUATHbLIN 3aTXNbIN
3arax, KoTopbi 0ObI4YHO NepeaaeTcs
X11eoy.



[TnecHeBeHMe MyKkn — Hanbornee
pacnpoCTpPaHEHHbIN BUO €€ NMOoPYMN.
[TnecHeBenasi Myka Hebe3onacHa: Ha
Hen obHapyxusatoT Aspergillus u
Penicillium, cnocobHble
npoayunpoBaTb MUKOTOKCUHBI,
MHOIMe 13 KOTOPbIX TEPMOCTOUKN W
MOTYT COXpPaHSATbCA B XJ1ebe.



[IpoKkMcaHme Myku NponcxoanT
npu ee yBnaxxHeHUN B pesynerarte
Pa3BUTUS KUCITOTOOOPAa3YHOLLNX
bakTepuin (MOMTOYHOKUCTIBIX 1 Op.).



[IporopkaHmue mMykm 4acTo
00yCrnoBfIEHO OKUCIIEHMEM NUNUOB
MYKWU KUCITOPOAOM BO3AyXa Npw
y4acTUW NUMOKCUreHasbl MKW, HO
9TOT AedreKT MOXET ObITb U
MWUKPOOHOW NMpupoabl.



LHonycTumbiM npegenom Ans
OnuTenbHoro (2-3 roga) XpaHeHus
3epHOBbIX NpoaykToB npu 15-20°C
MPUHATO cYMTaTb coaepKaHne B HNX
Brnaru, 9KkBuBaneHTHOEe OTHOCUTENbHOU
BMaXHOCTU BO3ayxa 65%. BnaXHoCTb,
paBHOBECHAA OTHOCUTENbLHOW BMAXHOCTU
Bo3ayxa 72-7/5%, cuntaercsa npeaensHou
ONnsi XpaHeHUA 3epHOBbLIX NPOAYKTOB B
TeuyeHne HeCKomnbKkux (3-4) mecsaues.



Mukpobuonorusa xrneba

[Tpn nponsBoacTBe xrneba KavyecTBO
MYKWN N COCTaB ee MUKPOMIIOPLI UMEIOT
bonbLuoe 3HavYeHne angd HopmaribHoOro
npoLiecca TECTOBEAEHUA N OTPaXKarTCS
Ha Ka4YecTBe TecTa 1 roToBOro xseoba.



XAe0 popMOBOU M3 NIMTEHUYHOM

MYKH




Hapsaay ¢ dpusnyecknmm m
DMOXMMUNYECKMMU NMPEBPALLEHNAMMN,
npoTeKkatoLwmmMm B TecTe (Kak n3
NLWEHUYHOWN, TaK U N3 PXKaHOW MYKKN) BO
BPEMS €ro co3peBaHus, bonbLias porb
NPUHAONEXUT OPOX>KaM U
MOJIOYHOKUCSIbIM BakTepusam.



B nponsBoacTee nweHnYHoro xmnebda
NMPU N3roTOBMNEHUN TECTA MPUMEHSIIOT
Nnekapckne NpeccoBaHHbIE UMK CyXMNe
OPOXOKU, a TakkKe XNOKNE OPOXoKU n
XXUAKWE MleHNnYHble 3aKBacKu,
N3roToBAeMble HEMOCPEACTBEHHO Ha

xrnebosaBonax.



ChIpble HEKAPCKUE APOXOKHA




APOXOKH ITOA MUKPOCKOIIOM




XnebonekapHble OPOXKU OOIMKHbI
ObITb YCTONYMBLIMU K MOBbILLEHHON
KOHLIeHTpauun cpeabl, pasMHoOXaTbCA
NpW NOBLILLEHHON TeMNepaType U
obnagaTb BbICOKOW BpoanrbHON
ManbTa3HOM aKTUBHOCTLIO, TaK Kak B
TeCcTe HakanimBaeTca NpenmMyLleCTBEHHO
caxap mManesro3sa.



ObpasyoLwunmncs B
npoLecce 0poxXeHus
yrnekucnoin ras
Pa3pbIXNSET TECTO, U
OHO YBENMYMBAETCS B
obbeme. [pyrue
NPOAYKThI
XXU3HEOEeATENbHOCTY
OPOXOKEeN npuaatoT
Xx11eby cBoeobpasHble
BKYC 1 apomar.




[1pn N3roTOBMEHUN XUOKUX OPOXKEN
NPUMEHSAIOT YNCTbIE KYNbTYPbl Pa3nnUYHbIX
NPOM3BOACTBEHHLIX pac Buaa
Saccharomyces cerevisiae, 4yalle pachbl
KpacHogapckyto, LLlenkosckyto 4,
PocTtoBckyto 2, MockoBckyto 23.



OAHOKAETOUHBIN I'PHUOOK
Saccharomyces cerevisiae




B 3akBacke
BCerga MMeeTcs
TaKXe HeEKOTOpoe
KONMMYECTBO
MOJ10OMHOKUCTIbIX
bakTepun.



Xnakue nweHnYHble 3aKkBacku — 3TO
CMeLUaHHaga KynbTypa Ha ocaxapeHHOU
MYYHOWN cpefe aKTUBHbIX OPOXOKEN S.
cerevisae N Me3odUnbHbIX
MOJTOYHOKUCIbIX BakTepun.




Morno4HoKucrble bakTepmn, NMOMUMO
KMCNOT, 00Opa3yoT YrneKknUcrbln ras,
MO3TOMY OHWN UrPatoT HEKOTOPYHO POrib B
pa3pbIxXneHnn TecTta. Boigensiemble mu B
3HAYUTENbHbIX KONMYECTBaxX NeTy4vne
KMCNOTblI CNOCOOCTBYIOT YNYYLLUEHUIO
apomaTta 1 BKyca xreba.



Xneob, Nony4YeHHbIN Ha XUOKNX
OPOXOKaX U XXUOKUX 3aKBackax, HE TOMbKO
obrnagaet bonee NPUATHBLIM BKYCOM, HO
pexe boneet Taryyen 605e3HbIo U
MeOJSIeEHHEE YEPCTBEET MO CPABHEHUIO C
Xnedom, n3rotosngaemMom ¢ UCNOJSb-
30BaHMEM TOJSIbKO MPEeCcCOBaHHbIX
OPOXKEW.



B nweHn4YHOM TecTe Ha npeccoBaHHbIX
APOXOKaX MOMNMOYHOKUCTbIX DakTepui
Maro; OHU rnonagaroT B OCHOBHOM U3
MYKW, UX y4acTme B CO3peBaHNN TecTa
He3HaYnTENbHO.

www.Gotovim.net



B nponsBoacTBe pXxaHoro xseba TecTo
OTOBAT Ha 3aKBacKax, KOTopble, KakK U
MNEHNYHbIE 3aKBACKU, SIBIAIOTCS
CMELLaHHbIMU KYNbTypamMu OPOXKEN U
MOJIOMHOKUCTIbIX BakTepun, 4To
obecrnevynBaeT pa3pbixSieHne TecTta u
HaKoMmneHme KUCcnor.



CoOoTHOLWEHME MONOYHOKUCIbIX
bakTepun K gpoxokam coctapnsiet 80:1, a
B nweHun4yHom Ttecte 30:1, T.e. B
CO3peBaHUN PXaHOro TecTta BeayLlas
POSb MPUHAONEXUT MOMOYHOKUCTTbIM
bakTepuam.



P>XaHble 3aKBacku ObIBAOT MNyCTbIMU U
XNOknmun. XXnakme rotoBsitT Ha
ocaxapeHHOU XXNOKoW cpee 13 pXkaHow
MYKW C MPUMEHEHNEM YNUCTbIX KYIbTYpP
Pa3NMYHbIX pac OpoXKen BUOOB S.
cerevisiae, S. minor. U3
roMmodpepMeHTaTUBHbLIX MOJTOYHOKUCTIbIX
baktepun npumeHstoT Lactobacillus
plantarum (unHorga sBogAaT L.casei), 13
retepod@epMeHTaTUBHLIX - L.brevisn L.
fermentum.



B HacTosuee BpemMd Ha OOSNbLUMHCTBE
3aBOAOB M IyCThble 3aKBaCKM FOTOBAT Ha
YUCTLIX KyNnbTypax apoxcken (S. minor) u

MOJTOYHOKUCTIbIX bakTepun(L. plantarum un
L. brevis).




[poxxu S.
MINor HECKOJbKO
yCTynaroT no
SHEpPrnm 6pPoXXeHuns
BUAOY S. cerevisiae,
HO OTfIMYaloTCS
bonbLuen
KUCIOTOYCTOM-
YMBOCTbIO.




Bbicokaga KUCIMOTHOCTb pPXXaHOro TecTa
(pH 4,2-4,3) bnaronpuaTHO
BO3OENCTBYIOT Ha Denku p)xaHon MyKN,
yryJwlaeT ee xriebonekapHbie CBOMCTBA
N NPENATCTBYET Pa3BUTUIO B TECTE U
xnebe MMKPoopraHM3mMoB —
BO30yauTenem nopuu.



B Tecte, nOMMMO MUCNOMb3yeMbIX
NPOM3BOACTBEHHbLIX MUKPOOPraHNU3MoOB,
BCerga HaxogAaTcAa NOCTOPOHHKeE,
nonagatoLlne C CbIpbEM U N3 BHELLHEWN
cpenbl. /Ix akTMBHOE pa3BuTHE HapyLUaeT
HopMalbHOEe Te4eHUe NPoLLeccoB
OpoXXeHUsa N co3peBaHna TecTa.



TakoBbIMM ABMAOTCA MOCTyNaroLWNE C
NPeCcCcOBaHHbLIMWU OPOXKaMN N N3 MYKU
ankne gpoxku poga Candida. OTtu
OPOXOKN B OPOXXEHUN HE Y4HaACTBYIOT, HO
oTpuLaTEeNbHO BO3OEUCTBYIOT Ha
6poanNbHYIO aKTUBHOCTb
NPON3BOACTBEHHbIX OPOXKEWN.




[ToBepXHOCTb Xrneba npu BbIXoge m3
neym npakTn4eckn cTepuribHa, HoO MAKMLL
nporpeBaeTcs ToNbKo Ao 95-98°C n B
HEM BCErga COXpaHSIETCS KaKkoe-To
KONM4ecTBO bakTepuaribHbIX Crnop.



Bo Bpemsa oxnaxaeHus,
nocrnenyroLero TpaHCNopTUpPOBaHUS,
XpaHeHUA 1 peanusauun xneobda crnopbl
MOTYyT NpopacTu, a pasMHOXeEHNe B
MAKNLLIE 0Opa30BaBLUNXCS KITETOK
NpuUBEAET K rnop4ye xneba.



Bo3byautenamm taryyen
(kapTodoenbHon) bonesHun xrebda
ABMAIOTCSA cnopoobpasylolimne daktepum
Bac. subtilis. Crniopbl aTtux baktepun
TEPMOYCTONYNBLI, B MyKe OHU Bcerga
MPUCYTCTBYIOT U B OTAENbHbIX Buaax (B
MYyKe 2-ro copta 1 o060MHOW) B HEMATIbIX
KOnnM4yecTBax.



CTOYHUKOM NHMDEKLINN MOXKET ObITb TaKXe
obopygoBaHue, BO3ayX NMPON3BOACTBEHHbLIX
LiexoB xnebo3aBogoB. baktepun Bbi3bIBAOT
rmagponu3 Kpaxmarna c obpasoBaHUEM
BonbLIOro KonMyecTea AEKCTPUHOB, HO OHU
YYBCTBUTESNbHbI K MOBbILULEHHOW KNCIOTHOCTH
cpeabl, N03TOMY TAryyYen 6051e3HN NogBEPKEH
NPENMYLLECTBEHHO MLUEHUYHbIN XIED,
NMEILLMIN MO CPABHEHMIO C PXKaHbIM XJ1€00M
HEBbLICOKYO KNCITOTHOCTb.



B Hayane pa3utua 3aboneBaHus
Xneb npmnobpeTaeT NOCTOPOHHUM
dopyKTOBLIN 3anax, 3aTemM MAKULL
OCITU3HAETCHA, TEMHEET, CTAHOBUTCH
NUNKUM, TAHETCA HUTAMMW. [TopaKeHHbIN
X1eb He NpUrogeH B NULLLY.



[1na npegoTBpalleHnsa Taryyeu
bone3Hn xneb rnocrie BbINEYkn ObICTPO
oxnaxpgarTt go temnepatypbl 10-12°C n
XPaHAT Npu 3TON TeMnepaType B XOPOLLO
BEHTUNMNPYEMOM MNOMELLEHUN.




PekomMmeHOyeTca NOAKUCNATL TECTO
YKCYCHOW, NMPONMoOHOBON, COPONHOBOM
Kucnotamum unm nx consamun. B tecto u3
NWeHUYHOW MYKMN NpeasiokeHo BBOAUTb
3aKBaACKM YNCTbIX KYNbTYP NPONMUOHOBOKMUCIIbIX
bakTepun nnm mMe3odPubHON MOSTOYHOKUCTION
nanodku Lactobacillus fermentum. YrHeTtatowiee
nencteue aton baktepun Ha Bac. subtilis
OOYyCrioBNEHO He TONbKO NOAKUCIIEHUEM CPeab,
HO U BblAeNeHneM aHTUONOTUYECKUX BELLECTB.



Bo3byautenamu menoson 6onesHu
ABMAOTCA ApoxKenoaobHble rpnbbl. OHU
nonagarT B TECTO C MYKOU U
COXPaHAIOTCA NpU BbINe4vke xneoba;

MHOULMPOBAHWE rOTOBOro Xfieba MOXeT
MPOUCXOONTb N U3BHE.



bone3Hb cHa4Yana nNpoaBnaeTcs Ha
NOBEPXHOCTM Xneba, 3atem no TpeLinHam
pPacrnpoCTPaHSIETCS BHYTPb MsIKULLIA B
Buae 0enbiX cyxXmx NOpPOLLUKOODpa3HbIX
BKJTHOYEHUWN, CXOOHbIX C MeNnoM. Xneb
TepseT ToBapHbIN BUA, NpUobpeTaeT
HEMPUATHBLIN BKYC.



[lnecHeBeHUe — Haubonee
pacnpocTpaHeHHbIN B NOpYn xneba —
Yalle BO3HUKaeET MNMpu HerpaBuiibHOM
peXNMe XpaHEHUA.



IIrecHeBBIE TPUOBI




[1py cNULLKOM NMOTHOW YKNaaKu,
NOBbLILLEHHOW BMAXXHOCTN N TEMMepaType
CMopbl NNeceHen, nonasLLne Ha
BblMe4YeHHbIN XNeb n3BHe (M3 BO3ayXa,
NPW KOHTaKTe C MHPULMPOBAHHBLIMMU
npeametTamMmu), ObICTPO pa3BMUBAKOTCH,
0CODEHHO ecrnn Kopka xneba c
TpEeLMnHaMM.



[InecHeBeHne xneba Yyalle Bbi3bIBAOT
rpndbl poOoB

< Penicillium,
« Aspergillius,
<« Mucor.



MHorne n3 Hux BbI3bIBaOT MMOpPOSin3
bernkoB Kpaxmana; xneb npunobpertaet
HeNpUSTHbIE 3aTXJ1bIN 3anax N BKYC.
[1TnecHeBenbin xNeb B NULLY He NMPUIrodeH,
T.K. MOXET cogepkaTb MUKOTOKCUHDbI.



B xnebe, nopa>keHHOM
acrneprunnoBbiMn rpndamu,
OOHapyXeHbl apraToOKCUHBbI,
KOTOpble HaxoaMnNUcb B OCHOBHOM B
Hapy>XXHbIX Crnosx xneoda, Ho
BbISIBMSININCH N B MSIKULLIE.



[1nsa 6opbbbl C nnecHeBeHUeM xneba
npeanaratoTcsl pas3nmyHblie METOAbI:

ObpaboTKky noBepxHOCTM xneba nnu
YNakoBOYHOro Martepmarna XMMn4eCKnmm
KOHCepBaHTaMM (STUIOBLIM CNUPTOM,
ConsiMm NPONMOHOBOMN N COPONHOBOM
KWCNOT);

CTepunmsauuto ynakoBaHHoro xreba
TOKaMUu BbICOKOW YaCTOTHhl,
NOHU3UPYIOLLMMU U3ITYHYEHUSIMI.



XopoLwunn adpdekT
OaeT 3aMopaXmBaHue
xneoa.



OaHaKo OCHOBHbIMW MEPONPUATUSMI
Ha xnebo3aBsoagax, obecnevYnBarLLUMU
BbICOKOE Ka4yecTBO xeba, aBnarTCS:

= CTporoe coornwoaeHne yCTaHOBNEHHOIO
pexxmma TEXHONOrMn NPomn3BOACTBA,

= COJepXaHne B OOIMKHOWN YNCTOTE
obopynoBaHug,

= CUCTeMaTnyeckasa aesmHdekumnd
NPON3BOACTBEHHbLIX MOMELLEHUN.



Xneb — npoaykKT, ynotpebnaemoin B
nuLly 6e3 OONOSTHUTENBbHON KYINMHaPHOU
00paboTKM, NOITOMY Ha BCEX CTaAuUsIX €ero
NPOW3BOACTBA, NPU XpaHEHUMN,
TpaHCNOPTMPOBaAHUN N peanusauun
OOIMKHbI CTPOro BbIMOSTHATLCA
YCTaHOBMEHHbIE CaHUTapHble .
TpeboBaHus. s




