


OakTepuii pPEaKIUH,
eHreM SHepruu B hopme AT,
UM  OKHCJICHHUS-BOCCTAHOBJICHUS,
bI€ C pEAKIUIMH (DOCHOPUINPOBAHUSI.




CTBC HCTOYHHKA
WA APYI'UX I'CKCO3
U TJIFOKO3bI SABJIAIOTCA

TaK Y IpH

G merabonm3Max. K HEM OTHOCATCS
ICHUSI TJIFOKO3bl B IIMpyBaT (IIpu
HUA B KAYE€CTBE MCTOYHUKA DHEPIrUH
bIX OT IVIFOKO3BI T'€KCO3, WM AUCAXapuJioB,
OHM B pE3YJbTare XUMHYECKUX IIPEBpPaAICHUMN
BCTYIHAIOT B [EIb pPEaKlul, MOPEeBpaIAIUX
IJIFOKO3Y B ITUPYBAT).
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IOKO3bl
030-1,6-nudocdara
D/ |D-nyTem ATUYECKUM PACIIAIOM,
IIUX €ro HCCICI0BATCIICH,
nepropa— Ilapuaca);
)30(h0C(haTHBIN NYTh ( );

IyTh JHTHEepa—/lynmopoBa, wuiu
(OyTh 2-KEeTO0-3-1E30KCU-0-
hocdormroKOHOBas KUCITOTHI).



M  KIETKE
A IpPA y4acCTUHU
TEKCOKHWHA3bl  J0
AKTUBHOU (OpMBI
ara (I'-6-®), xoropas
OIHBIM COCAWHEHUEM A
3 TPEX YKA3aHHBIX BBIIIEC ITYTEU.



PpyKT030-6-(Pocdara,
eM (hochodpyKTOKHHA3EI
KT030-1,6-mudocdar, KOTopsIit
gyepes oOpa3oBaHUE 3-
BOIO aJbJCTUAa OKHUCIIACTCS 10
JTHOW KMCJIOTHI.

JIAHC OKuCIEeHus DIroKo3bl 1o D d-nytu
cjaraercs M3 oOpa3oBaHHs 2 MOJIEKYJ IIMpyBara, 2
MoJieKysl AT® u 2 monekyir BocctaHoBiieHHOro HAJI.
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DOBAHMS 7
[peBpaiaeTcs B
(Pu-5-®), koTopbIl
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IPOMEKYTOYHOTO  IIPOAYKTa
IIPEBPAILICHUS TJIFOKO3bI B IIMPYBAT.
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TpaHCaJIbI0Ja3HbIX  peaKil PPYyKT030-6-

U B IOUKI, U B 3-
QJIBJIETU, TIPOMEXKYTOUYHBIMN
HUsl TJIFOKO3BI B IIHPyBaT IO

DJIHOM 000poTe LMKiIa oOpaszyercsa 1
a 3-(pochOormuiIepruHOBOTO anbAcruia, 3
MoJieKysibl CO, © 2 MOJICKYJIbI BOCCTaHOBICHHOTO

HAJI®.
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TJIFOKO3EI
OaKTepuH.
IOTEPSABIINX
YKTOKMHA3y, HalIpAIMED Y
seudomonas.
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NIErUAPUPOBAHUS
>(DOTTTFOKOHOBOU
BHUEM HCTHIPOTrCHA3bI
00pazyercs
ne30KcHu-6-docdorinio
1 aJIbJI0JIa301 Ha IMUPYBAT U 3-
aJIbICTU/I. [locnenuum



TJIFOKO3BI
, 1 Monexyia
u 1 monekyina
HAJI1D, KOTOpas
Mosiekyiie ATd wu |1
aHoBJICHHOTO HA /1.



MEAbHBLIUL MEMADOIUIM Y

axkmepui (Ovixanue)

rMMoOKOo3a

6enok C
rHMeHue l ATD

nupysar

R-C(0O)-COOH
KeTokucnora

nocTasLMK
MHIrpeagueHToB NS
BUuoCcHMHTETNHEeCKMX
npoueccos



naoo1u3M

OKHUCJIUTEIbHBIM
[OJy4YaloT  MyTeM

Jlvixanue DOIIECC MOJIYYEHUS] DHEPIUU B
OKMCJICHUS-BOCCTAHOBIICHUS,

bIX C  PEaKHUsSIMM  OKMCIMTEIbHOIO
bopuianpoBaHusi, IPU KOTOPOM HJOHOpPaMH
JJICKTPOHOB MOILYT OBITH OpraHudeckue (y
OpraHoTpo(oB) U HEOpranudeckue (y JTUTOTPO(dOB)
COCIMHEHUS, A  AaKUEenTOpOoM  —  TOJBKO
HEOPraHUYECKUE COCIMHECHUS.



13]IMYaI0T :

gaxkynromamuensie J

aAHaAIPOOb OB aKIENTOPOM SIBIISICTCS
bTATUBHBICE  aHA’poObl B
JOBHUSIX MCHOJB3YIOT IPOLECC
CKHUCIOPOAHBIX — OpoxkeHue. s
aHa’pOOOB  XApaKTEPHO  TOJBKO
€HME, B KHCJIOPOJHBIX YCJIOBHSIX HACTyIaeT
ru0eilb MHUKPOOPraHM3MOB H3-3a O00pa30BaHUs
IEePEKUCEeN, UACT OTPABICHUE KICTKHU.



[€J1JIbI, JIESTUOHEIIBI,
,  BO30yoUTEIb
3MHOKAXOTCS TOJIHKO B
HWcenosib3yroT  KUuciaopos
Prud IMYTEM KHCJIOPOIHOIO
a3JIEIISOTCSA Ha:

ue a3po0bI (MEHHUHIOKOKKH,
, KOTOpBIE pacTyT OpU HapiyaIbHOM
UK aTMOC(HEPHI BO3AYXa;

2) MHKpPoa’popumibl (JIMCTEpUH) pacTyT IIpH
IIOHUKEHHOM napIyaIbHOM HABJICHUH
aTMOC(EPHOTO BO3XIyXa.



TIOJIBE3YIOT KACIOPO/T
METa0oJIM3Ma y HHUX

00bI — MHKPOOPraHU3MBI IS
bIli KHCJIOPOJA TOKCHYEH; OH JIM0OO
TaHU3MBbI, JUOO OrPaHWYMBACT MX

CTPOTHE  aHA’pPOOBl  MOIYYaroT
bIM OpPOKEHHUEM;

a3pOTOJIEPAHTHBIEC MHKPOOPraHU3MbI
(MOJIOYHOKMCIIBIC OAKTEpHH) UCIIOIb3YOT KUCIOPO, JJIS
IIOJYYECHHUSI SHEPrUM, HO MOTYT CYIIECTBOBaTb B €ro
atMocdepe. DHEPIruIo OJy4aroT
reTepoMEPMEHTATUBHBIM MOJIOYHOKHUCIIBIM OpOKEHUEM



HA9POoObI (ITHCBMOKOKKH,
- KOpUHEOAKTEepUH,
1 pa3MHOXKaTbCs Kak
, TaK U1 B OTCYTCTBHUH €TO.
aHHBIM THUIIOM METa0O0JIM3MA.
U DOHEPruM Yy HHUX MOXKET
KMCJIOPOIHBIM IObIXaHUEM B
KMCJIOpOJIa, a B €ro OTCYTCTBUHU
Ha OpOXEHHUE. Pa3znuuHoe
(PU3MOJIOTMYECKOE OTHOIICHHUE MHKPOOPraHU3MOB K
KUCJIOPOAY CBSI3aHO C HAJIWYMEM Y HUX (DEPMEHTHBIX
CHCTEM, MO3BOJISIIOIIMX CYIIECTBOBaTH B aTMocdepe
KMCJIOPO/IA.



IPOTEKAIOIINX
TCSI TOKCHUYECKUE

o/a H202 1 3aKUCHBIN
, - /s HewTpanusanuu
CI0POAa, MHUKPOOPTaHU3MBEL,
OBaTh B €ro arMochepe, UMEIOT
W3MBl.



00JIaIaroINX
a00JIN3MOM,
(umm BomoOpoOIa
VISPHBIA KUCIOPOI.
IUPYBAT MOJHOCTBIO
[UKJIEC TPUKAPOOHOBBIX



PUKAPOOHOBbIX
orT (mukja Kpeodca)
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T  BBIIOJHAET
€CTBEHHUKOB IS
COB, TaKk M arOMOB
OpPM€ BOCCTaHOBJIEHHOTO
a MOJIEKYJSPHBIN KUCIOPO/I
[IEPEHOCYMKOB,  00JIaar0IINX
CTPYKTYPHO 0(hOpMIICHHOM
€HTHOU CHUCTEMOM —

y OaKkTepuii JOKaJIM30BaHa B
I[{IIM ®w BO BHYTPHUKJICTOYHBIX MEMOpPaHHBIX

CTPYKTYypax.



JIEAYIOIIAM 00pa3oM:

aBOIIPOTECUI—>XUHOH —
OMBI. B—C—a >02




B Pa3JIMYaroT
HEYHBIM JTaroM
HOB) IO AbIXaTeJIbHOMN
BJICHHE LIUTOXPOMOB a - a,
. LlutoxpoMokcugasa siBiasieTCs
OH, IIEPEAAOMIEN 3IEKTPOHBLI HA

muecss npu  okuciaeHun DOAJ[ wam
HOHOB IPOTOHBI CBsA3bIBaOTCA HMoHamu OF ¢
00pa3oBaHUEM BOJIbI.



€JIbHON  IlICIU
€CKMM IIPOIIECCOM.
epeHocunkos B LIIM
qTO IIepejada BoOAOpOAa
BHYTPEHHEM HAa  BHEIIHIOK
eMOpaHbl, B pE3yJdbTare 4Yero
IrpaIuCHT aTOMOB BOJIOPO/IA,
SIOIIUKMCA B  HAJIMYMHA  MEMOpPaHHOIO
IOTECHIMAJIa. JHEpruss MEMOpPaHHOIO ITOTEHIMAaIa

HUCIIOJIB3YETCS JIJId CHUHTE3a JIOKAJIMU30BAHHOW B
memOpaHne AT®azoit ATOD.




IIUTOXPOMBI
KT€ C KHCJIOPOJIOM
€JICTBEHHBIN IIEPEHOC
CJIOpPOA C  MOMOIIBIO
KOHCYHBIM IIPOAYKTOM IIpH
csl Tiepekuch Bogopoaa — H,O,.



IIPOKAPUOTHI
30BaTh JIpyrue
COCOUHECHMUSI, B
€JIKM, B KauceCTBE
SHEPIruM, OKUCIAS UX

TBIO J10 C()2 5| HzO.



Ib30BaThCsl B
€, a MOIyT Yy
aKTEpUU CIIYKUTH
OM B DJHEPreTUYECKUX
pu OKUCIUMETbHOM

Uu, B PE3YIbTAaT€ KOTOPOIO
BBIJICJICHUE aMMHaKa 7
CHUE aMUHOKHUCIOThI B KETOKMCJIIOTY,
KOTOpasi 4epe3 MUK TPUKAPOOHOBBIX KHCIIOT
BCTYIAE€T B KOHCTPYKTUBHBIM METa00IU3M:

2R—CHNH2 —COOH + O2 —2R—- CO —COOH -+
+2NH3




