bpoxeHuna. Tunbl XXU3HU, OCHOBaHHbIE Ha
cybcTpatHoM dhocdopunmpoBaHnm

A. Obwas xapakmepucmuka
rpoueccos bpoxxeHusi

bpoxxeHue — 3mo rpouecc HernosiHo20
OKUCJIEHUS C repeHOCOM 311eKMPOHO8
U rMpoOMmMoHo8 Ha 3HO02eHHbIU KOHEYHbIU
akuerimop u cybcmpammHbim
cuHmesom ATQ@



CoOpaxunBaemble cybcTpaTtbl 1 obpasytoLmecs
NPOAYKThI

* Kpyr copaxunBaembix cybCTpaToB OYEHb LLUNPOK:
ya51e800kbI, criupmsl, op2aHuU4Yeckue KUucromesl,
aMUHOKUCIomabl, MypuHbl, MUPUMUOUHbI, peXxe
y2/51e8000p00hb!.

* [Ip0OyKmMbI BPOXXEHUS: MOJIOYHas!, YKCyCHas,
MacrisiHas, rnporiuoHoeas, MypasbUHo8as U
opyaue Kucriomasl; 3muJsioskiu, rporusiossiu,
u3oriponusnossiu, bymuriosbsiu U opyaue
criupmal; auemo-, CO2 uH.,.



OHepreTnyeckasl XxapaktepucTmka dpoxeHus

« HenonHoe okncneHne — aHepreTUYecKui
BbIXO[ HEBESUK;

* YacTtb aHeprnm akkymynupyetca B suge AT,
KOTOPbIA CUHTE3NPYETCA B XO04e OKUCIEHUSA
(cybcTpaTtHoe dhoccopunuposaHue); Peakuuu,
Beayuwiune K cuHtedy AT® gendar Ha goBa Tuna:

OKNCNUTENIbHO-BOCCTAaHOBUTENBHbIE PeakLnm
(rmmkonmna)

PacLuenneHune cybcTpaTtoB uUnm
NPOMEXYTOYHbIX NPOAYKTOB. Hanpumep:



DHepreTnyeckasi XxapaktepmucTmka bpoxeHus

Keunynoso-5-¢ + H,PO, — 3-®T'A + auetnndgocdat + H,0
KCUNyno3o-5-gocdarnnasa
CH,-CO~PO, +A0® — CH,COOH + AT®
Auetundgoocdar
UntpynnuH + H,PO, — opHuTMH + H,N-CO~ PO4_
LUTPYNnMHNInasa kapbamoundocdar
H,N-CO~ PO, +A® — H,N-COOH + AT®
kapbomar

OCOBEHHOCTLIO NPOKAPMOTOB SIBMSIETCA UCMOb30BaHME
TMoacupos ans cuHtesa AT® yepes ctaauto obpasoBaHUS
aueTun- nnu aumndgocgaros.



[ NaBHble peakuun cuHTesa cybctpartHoro ATO

AueTtnndgocdarkmHasa
- 1. CH,-CO~PO, +A[® — CH,COOH + AT®
Auetunndoocdar YKCyCHasa Kucnorta

1,3-angpocdornuueparkmHasa
2. 1,3-anpocornuuepar + AP — 3-docpornumuepart + AT

nnpyBaTKMHasa
3. ®ocpoeHonnupyeat + AP — nmpyeart + ATO



Opyrne peakunn, BcTpevaroLmecs B cneumdunyeckux Buaax opoxeHns

* Hanpumep, copaxnsaHne nMpmMmnuanHoOB N aprmHuUHa
p.Streptococcus:

H,N-CO~ PO, +Afl® — H,N-COOH + AT®
kapbamounndocdat kapbomar
* OgvH n3 Bnaos p. Clostridium:
HCO~TToK + Afld + H,PO, — HCOOH + AT® + TTOK
dopmumnTeTparuagpodonar MypaBbMHOBa4A
Kncnora

Bce npouecchbl cybcTtpaTtHoro goocdopmnnmpoBaHus
nokanusoBaHbl B LUTOMNMa3Me.



OcoBeHHOCTN akLIENTUPOBAHUSA SNTIEKTPOHOB

[Mpupoaa akuenTupoBaHUs 3rNEKTPOHOB ONpeaernserT:
CTeneHb OKUCNeHnst cybecTpara; KonmyecTBo
BblJENAEMON SHEPIUN; XxapaKkTep ob6pa3syoLmMxcs
NPOOYKTOB.

AKLUenTopbl 0653amesibHO 3HOOrNEHHOro NPOUCXOXOEHUS:
NMMPOBUHOrpagHasi KUCNOTA; YKCYCHbIN anbaerna;
OyTnnoBbIN anbaerng n gpyrue.

HW3KUn 3HEpreTnyecknin Boixod — 00rbLLOE KONMUYECTBO
oKuncrigemoro cyocrtpara, 60sbLIoe KONmM4ecTBO
oOpa3syroLnxcsa NpoayKToB.

HakonneHmne NnpoaykToB OpOXeHUA B cpede — CHUXKEHNE
CKOPOCTM pocTa un rmbens.



[oMopepMeHTAaTUBHOE MONOYHOKUCIIOE DpOXeHMe

e  OcHOBHOM NYTb OKUCNEHUA — IMNKONM3 (NyTb OMOOEeHa-
Mewneprodra-llapHaca).

«  OcHoBHOM OKMCIIAeMbIN CyDCcTpaT — rMoKo3a.
[Oucaxapuobl: naktosa, Mmansto3a u gpyrue

rmgponnaytotcsi. MoHocaxapa npeBpallatoTcs B
rMOKO3Y.

JlakTo3a + HZO — [TIHOKO3a + ranakroasa
B-ranakro3ugasa
[anakTosa + H,PO, — ranaktoso-1-cocdar

ranakto3o-1-gocdar + YOAD-rnokosa —rnoko3o-1-gpocdar
+ Y[1d-ranakrosa«> Y P-rnoko3a



[oMopepMeHTAaTUBHOE MONOYHOKMNCIIOE DPOXKEHME

2. Maneto3a. VimMeloT oepMeHT, pacLuennaowmn ManbsTo3y C
ogHOBpPeMEHHbLIM dhocdopunmupoBaHuem 6e3 3aTparhl
ATO: mansTtoocdopunasa

Manbrosa + H,PO, — rntoko3o-1-cpocgar + rnokosa

3. Nonucaxapuabl pacLlennsaTcs Takke bes
OONOSTHUTENbLHLIX 3aTpaT 3HePrum ¢ NnocrieaoBaTeNbHbIM
OTLUEeNNeHneM rnoko3o-1-gpocdara.

CuHTe3 ATO naet B 1,3-audocdornuuepardocdaTtkmHasHON U
nMpyBaTKMHA3HOM peakuunax.

AKLENTOp 3rIEeKTPOHOB: NMPOBUHOIrpagHasa KucnoTa:
CH,-CO-COOH + HALH + H" «» CH,-CHOH-COOH + HAL"

NaktatgerngporeHasa baktepun, ocywectenatowmnx MKb,
obOragaeTt BbICOKMM CPOACTBOM K NUPYyBaTy.



bakTepuun, ocyuiectenawwme romopepmeHtatnsHoe MKbB

« CTpenToKoKKkn U3 poaos: Streptococcus, Pediococcus
» JlakTobakTtepun n3s poaos: Lactobacillus, Lactobacterium

JNlakTaTtoermgporeHasa y pasHbiX BUOOB COOAEPXKNTCA B
BMUOE ONTUYECKMX N3OMEPOB, NO3TOMY npoayumpyetcs D-
nnn L-mono4yHasa KmcnorTa.

bakTepun aspoTonepaHTHble aHa3poObI, B KIeTKax
NPUCYTCTBYET DOMbLUOE KONMNMYECTBO hriaBUH3aBUCUMbIX
OKCUreHas, npoayLupytoLmnx H202- KaTtanasbl HeT,
NepeKkncb HakannMBaeTCcs B KNeTkax u reHepupyer
CYMepoKcua, KoTopbl HenTpanuayerca Mn?* (30 mM).
Takke Ong 3awmnTbl OT KMCNopoaa UCMNonb3yTCs
MEeTabonNnTbl: HACbILWEHHbIE XXUPHbIE KUCNOTbI; NUNNAObI;
aMMWHOKNCNOTbI;, HYKNeoTuabl.



bakTepuun, ocyuiectenawwme romopepmeHtatnsHoe MKbB

» KOHCTPYKTMBHbIK MeTabonunam: cnaboe passuTume
BUoCMHTETMYECKNX NMYyTEN. PacTyT Ha boraTton opraH1UKou
cpenax - canpoTpodbl: MONOKE, MOSIOYHbIX MPOoAYKTaXx,
XMBOTHbIX U pacTUTESNbHbIX ocTatkax, B XXKT un
CITM3NCTbIX 000OYKaX XXUBOTHbIX.

* llcnonb3yTca Angd nonyyvyeHua pasnnyHbIX
MOMOYHOKNCIbIX MPOAYKTOB, CONIEHUN, KBALLEHUN U
cunoca.

« CKncaHune crnmBokK Ans NonyyYeHusa crimBoYHOro macna:
Str. Lactic. Obpa3syloT auemouH u duauemurl.
Cybcmpam — luMOHHasi Kucrioma.

uumpaminuas3sa
LinTpaT — yKkcycHas + LaBeneBoOyKCyCcHas KMCoTa



bakTepuun, ocyuiectenawwme romopepmeHtatnsHoe MKbB

oKcarnoaueTtaTtaekapbokcuasa
*  HOOC-CH,-CO-COOH — CH,-CO-COOH + CO,
Okcanoauetart nupyeaTt
MeTtabonuawm INBK nget aByms nytamu:
1. BocctaHoBneHune 40 MOSTI0YHOW KUCIOTbI
2. [exkapbokcunmposanue ¢ ydactnem KoA B auetun-KoA
CH,-CO-COOH + KoA-SH — CO,, + CH,-CO~S-KoA
CH,-CO~S-KoA + CH,-CO~S-KoA — CH,-CO-CO-CH, + 2KoA
avaueTtun
CH,-CO-CO-CH, + HAOH + H* — CH,-CHOH-CO-CH, + HALl"
aUeTouH

Broxnmmnyecknin cmMbicn — OONOMHUTESNbHbIE NYTU PpereHepaLunm
HA" 6e3 3akucneHus cpeapl.



bakTepuun, ocyuiectenawwme romopepmeHtatusHoe MKb

JlakTobakTepum CTPEenTOKOKKY



[eTepodepMeHTaTUBHOE MOSIOYHOKMUCIIOE DpoXeHne

* HayanbHbin 3Tan: peakuumn NP nyTrn oKNCNEHMSs rMoKO3bI:

[-6-O-gerngporeHasa

[ntoko30-6-cpocdat + HAOD"— 6-chbocdorntokonakToH +
HAOPH + H*

NakToHas3a
6-cpocporntonakToH + H,O —6-docdorntokoHoBas kucrota

6-cpocorntokoHaTAl
6-dboccporniokoHat + HALP™ —pubynoso-5-pocdat + CO,, +
HAO®H + H*



[eTepodepMeHTAaTUBHOE MOSTOYHOKUCIIOE DpPOXEHME

anMmMmepasa

* Punbynoso-5-pocdat < kcunynoso-5-gocdar

MpeumywecTtBa: BocctaHoBneHne HA®P™; obpasoBaHme neHTO3
O CMHTE3a HYKeoTuaos.

icnonb3oBaHMe NyTU C SHEPreTUYECKOU LIESNbIO: MOosIBNEHME
depMeHTa — gpochorneHmMoKemorsnassbl.

Kcunynoso-5-gpocgpam + H,PO,— CH_,-CO~PO, + 3-OIA

[TyTn npeBpalwleHna auetun-gocdara: l
CH3-CO~PO4 + A[]J® — CH3COOH + AT® rMMUKoOIn3
CH3-CO~PO4 + HA[JH + H* — CH3COH + HA* + H3PO4 \

CH3COH + HAAOH + H" —CH3-CH2-OH + HAL" MonoyHas KucnoTa



[eTepodepMeHTaTMBHOE MOMO4YHOKMCII0E BpOoXeHne

KoHeuHble NpoayKTbl OPOXEHUS: STUMOBbLIN CANPT,
MOJI0YHas KMUCoTa, YIMEeKNUCIbIN ra3, yKkCycHasi Kucnora.

Ecnn bpoxeHne naet ¢ obpasoBaHMEM YKCYCHOW
KMcnotbl: 1 monekyna rnwoko3bl — 2 ATO (3-1);

Ecnn go ataHona: 1 monekyna rnokodbl — 1 ATO (2-1).

bakTepuu, ocyulecTenawLme retepodpepmMeHTaTUBHOE
MKB: pon Lactobacterium. INNogpa3genatoT Ha 2
nogpopna: Betabacterium,; Streptobacterium.

[loOpoO Betabacterium — obriuzamHbsie, He UMeom
gepmeHmMos8 — arnboorsiasbl U mpuo3oghocgam-
u3omMmepassbl.

[loopo0o Streptobacterium — chbaKynbmamuegHskle,
opmMupyrom UerioyKu.



[leHTO30d0CcdaTHbLIN LIMKI

o OkucnutenbHbin [NOI1 B ganbHeUWweM 3aMbIKaeTcs B
LMK U CIY>XUT Y MHOIMMX DakTepuin ans cCMHTe3a
caxapoB. Cuctema BKJIHOMAET ABa OCHOBHbIX pepMeHTa:
mpaHcKemorsiasy u mpaHcasb0oosia3y U Nnpon3BoanT

rekcoasbi:
Pubyrnoso-5-gpboccham Cs - Ce
kCz %3
Pubo30-5-cpocgham . C7 —C4 -Ce
%Cz
Kcurnyno3o-5-gbocgham .C3 - Ce




TpchanbnonaaHble N TPaHCKETOJ1a3HblE€ peaKunn

TA
« Kcunynoso-5-pocdar + pubo3o-5-docdart —3-PrA +
cegorenTynoso-/-gocdar
TK
« 3-Ol'A + cegorenTtyno3so-7-cocdar — 3pUTPo30-4-
doocdraT + PpykTO30-6-hocdaT
TA
o JpuUTpo30-4-cbocdat + Keunynoso-5-dpocdart — 3-OrA +
dopyKTO30-6-pocdaTt



[TyTb OHTHepa-[ygopoBa

 Moaudoukaums NPl pacwenneHna rnoKo3sbi:
agernaparasa

e G6-dpocdorntokoHoBasd KMcnoTta — 2-KeTo-3-4e30KCu-
occporntokoHoBas kucnota + H,0O

nuasa
2-KeTo-3-ae3okcurnokoHoBad k-ta — [1BK + 3-OlA
3-OI'A — rnmkonms

[1BK — aueTnn-KoA

Pesynerat nytu: 1 monekyna AT® (2-1); HAOH v HAQ®H

bakTepun: WMPOKUN Kpyr, rpam(-), dakynstaTtuBHbIE
asapoosbl: p. Azotobacter, Pseudomonas, Alcaligens,
Rhizobium, Spirillum, Xantomonas, Thiobacillus



[TyTb QHTHEpa-[yoopoBa

* Y aHaspoboB BCcTpeyaeTcs peako. Zymomonas mobilis.
[MpoucxogunTt ot LIX-cogepxalimx asapoboB. BecTpeyvaeTcs
TakXe y HeKoTopbix npeactasutenen p. Clostridium.

* [lpouncxoxgeHue nytu: oreeterneHmne ot [NPI1 kak
ckopeunwmnn nytTb obpasoBaHua auetTun-KoA ans ero

OarnbHEWNLIEero OKUCNEeHNsa B LMKNe TPUkapboHOBbIX
KUCIOT.



