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910 Takoe hpepMEHTHI?

1 ®EPMEHTBI (oT Aat. «fermentumy» —
bporkeHune, 3aKBaCKa), SH3UMBI,
cneumduveckne beAku, yseaAmumnsatoLne
CKOPOCTb NMPOTEKAHUSA XMMUYECKUX
PEaKLMU B KAETKAX BCEX KMBbIX
opraHmM3mMoB. Mx Ha3biBalOT TakKe
6uoKaTaAM3aTOPaMM MO AHAAOTUM C
KaTaAM3aTopaMu B XMMUU. KaxkabiM BUA
$epMeHTOB KaTaAM3MPYET MpeBpaLLeHue
ornpeAeAeHHbIX BelecTB (cybcTpaTos),

M“""""t‘” 'dl MHOrAa AMLIb €AMHCTBEHHOIO BeLLECTBa B

fiee mcaprng 4 arapemie M’

€AUHCTBEHHOM HarnpaBAeHuu. [loaTomy
MHOIOYMCAEHHbIE BUOXMMUYECKHME
PEAKLMMN B KAETKAX OCYLLECTBASIET
OrPOMHOE YUCAO Pa3AUYHBbIX PEepMEHTOB.




HcTopHAa OTKPBITHA (hepMEHTOB

0 lNpouecchl, npoTeKatowwme nNpu
yyacTum GpepMeHTOB, U3BECTHbI
4YeAOBEKY C rAYDOKOM APEBHOCTMH,
BEAb B OCHOBE NMPUTrOTOBAEHUSA XAeD3,
CbIpa, BUHA U YKCYyCa AexKaT
depMeHTaTMBHbBIE npouecchl. Ho
ToAbKO B 1833 roay BnepBbie un3
NPOpacTaloWMX 3epeH SUMeHS OblAO
BbIAEAEHO aKTUBHOE BELLLECTBO,
OCYLLECTBASIIOLLEE NPEBPALLLEHUNE
KpaxmaAa B caxap M MOAy4MBLUEE
Ha3BaHWe AMacTasbl (HblHE 3TOT

- depMeHT HasbiBaeTCs aMMUAa3on). B
" KoHUe |9 B. BbIAO AOKa3aHO, YTO COK,
| MOAy4YaeMbIM NMpU pacTUpaHUM

| APOXX’KEBbIX KAETOK, COAEPXKUT

" CAOXKHYIO cMecCb pepMeHTOB,

= obecneunBatoLmnx npoLiecc
cnupToBoro 6poxkeHus. C aToro
BPEMEHM Ha4aAOCb UHTEHCMBHOE
nsyyeHne GpepmMeHTOB — UX
CTPOEHMS U MEXAHU3MA AEMCTBMUSI.




PoAr bepMEeHTOB B OpraHu3Me

PepMeHTbl YHaCTBYIOT B OCYLLLECTBAEHMM
BCeX npoueccoB obmeHa BeLecTB U B
PeaAn3aLmUmM reHeTU4EeCKOM MHOPMaLLUM.
Bo3MoxkHocTb BbicTpOro nepeBapmBaHus
NMPOAYKTOB B XMUBOM OpraHM3Me
ocyLecTBaseTcss bBaaroaaps M.

DepMeHTbI - 3TO «paboyas cMAa», KOTopas
BbICTPaMBaEeT Ball OpPraHM3m NoAobHo
TOMY, KaK CTPOUTEAU CTPOAT Aoma. Y Bac
MOryT ObITb BCce HeobXxoAUMbIE
CTPOUTEAbHbIE MaTEPUAAbI, HO YTOODI
NMOCTPOUTb AOM, BaM BYAYT HY>HbI
paboune, KOTOpPbIMU OHU U SIBASIIOTCS.



1 MepMeHTOB, paboTatoWwmx B OpraHnu3me, MHOXXecTBo. KaxkAbi U3
HUX MMeeT cBoe Ha3HayeHue. [1poTeasa — PpepmeHT
nepeBapmBaHuUsA BeAKa, AMMasa NepeBapuBaET XMpPbl; aMUAA32

nepeBapMBaeT YITA€BOAbI U LLEAAIOAA32 — MepeBapuBaeT
KAETYaTKY.
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I'ne Ham opraHnu3M OepéT pepMEeHTHI?

N

Onpenea€HHBIN PEPMEHTHBIN TOTEHIIUAA MBI
HaCAEOYyEM IIPU POXKIAEHUU. ITOT
OorpaHUYEHHBIN 3arac pacCuuTaH Ha BCIO
>KU3HBb. UeM ObICcTpee BbI U3PACXOAYETE
9HEPIUi0 (PePMEHTOB, TEM OBLICTPEE BhI
«BBIJOXHETECH». BBI 3KUBETE TaK IOATO, TIOKAa
Balll OpTaHU3M obAamaeT dakTopaMu
depMeHTHON aKTUBHOCTH, U3 KOTOPHIX OH
IIPOU3BOAUT HOBBIE bepMeHThI. Korma BbI
JOCTHUTaeTe TaKOro MOMEHTAa, Koraa Balll
opraHu3M OO0ABIIIe HE CIIOCOOEH ITPOU3BOAUTD
depMeHTHI, Ballla 3KU3Hb 3aKaHYUBaETCs.

[Ast Atonett OCHOBHBIM MCTOYHUKOM
«TOTIOAHUTEABHBIX» (DEPMEHTOB SIBASIETCH
nuita. OHa JoAXKHA COAEPKATh UX
«OIpeaeAeHHbIN Habop». Ecan pepMeHThI
IIPUCYTCTBYIOT B €/1€, TO OHU CaMH
OCYIIECTBASIOT 3HAUUTEABHYIO YacTh paboT
110 IepeBapuBaHUIO IMUNIM. Ho ecAr BBI
eauTe MUIIYY, IPOIIEAIIYI0O TEPMUUYECKYIO
00paboTKy, AMIIEHHYIO PEPMEHTOB,
OpraHu3M BBIHYKIEH caM IIPOU3BOIUTH
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CeroaAHs M3BEeCTHO, YTO PaKOBbIE€ KAETKM
3amuLeHbl 6eAkoBot 060AOUKOM, KOTOpas
MeLlaeT MMMYHHOM CUCTEME UX pPacno3HaTb.
Y AaAUTb 3Ty OOOAOYKY MOTYT TOABKO
bepMeHTbI, pazobAayas, TaKUM 0Opa3oMm,
3AOKa4YeCTBEHHble KAETKU. BoT nouemy
OHKOAOTUYECKUM BOABHBIM B UX AMETE
OrpaHMYUBAIOT MACO MUAU UCKAIOHAIOT €ro
BOBCE: 3TUM CaMbIM cbeperatoT ¢pepMeHThl,
YXOASLLME HA pacCLLENAEHME MSCA, AAIOT UM
BO3MOXHOCTb Y4aCTBOBaTb B pa3obAayeHnn
PaKOBbIX KAETOK

1 TaK 4yTo, €CAU Bbl €AUTE YTO-TO
BapeHOe, a MSCO BCErAa
NoOABEpraeTe TEMAOBOM UAU
MHOM obpaboTKe, TO
06s13aTeAbHO eLlbTe BMecTe C
BapeHbIM MPOAYKTOM B 3 pa3a
GOAbLLE CbIPbIX OBOLLLEN.




1 @depMeHTbl NOCTOAHHO paboTaloT B
opraHuame: 6e3 HUX He COBEpLUAETCS HU
oAMH npouecc. OHU pacLLenAsioT NULLLY
Ha KAETOYHOM YPOBHE, CO3AQIOT U3
GEAKOB MbILLLLbI, BBIAEASIIOT U3 AEFKMUX
YFAEKUCABIN a3, MOAAEPXKMBAIOT paboTy
MMMYHHOM cucTeMbl B ee bopbbe ¢
MHbEKLMEN, MOBbILIAIOT YPOBEHb
BIHOCAMBOCTU OpPraHU3Ma, MoMoratoT
NULLLEBAPUTEABHOM CUCTEME MPABUABHO
dyHKUMOHMpoBaTb. Kpome Bcero
nepeYnucAeHHOro, pepmMeHTbI:

1 — YHMUTOXKAIOT U BbIBOAAT U3
OpraHM3ama pasAMYHbIE XXUPbl;

1 — NPeAYNnpeXAaloT XpOHMYEeCcKoe
TeyeHmne BoAe3HU;

1 — COXPaHSIIOT HAM MOAOAOCTb M
MOMOralOT XOPOLLO BbIFASIAETD;

1 — YCUAUBAIOT SHEPIUIO U
BbIHOCAUBOCTD;

1 — NpensaTCTBYIOT rOPMOHAAbBHOMY

AncbaraHcy B opraHmsMe.
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DepMeHTbl — CcaMble aKTUBHbIE
CPEAM BCEX U3BECTHbIX
KaTaAn3aTopoB. BoAbLIMHCTBO
PeakuMn B KAETKE NpoTeKaeT B
MUAAMOHbBI U MUAAMAPAbI Pa3
bbicTpee, YeM ecAn Obl OHU
NpOTeKaAM B OTCYTCTBUE
depmeHTOB. TaK, 0OAHa MOAEKYAQ
bepmeHTa KaTaAasbl crnocobHa
32 CEKYHAY MPEBpPaTUTb B BOAY U
KucaopoaA A0 |0 Tbic. MOAeKyA
TOKCMYHOM AASl KAETOK
NepeKMcn BOAOPOAQ,
obpasytoLLencs MpU OKUCAEHUM
Pa3AUYHBIX COEAUHEHUN.
KaTtaAanTuyeckme ceomcrsa
bepMeHTOB 0BYCAOBAEHbBI UX
CNOCOBHOCTbIO CYLLECTBEHHO
YMEHbLUAaTb SHEPIrUIO aKTMBALMUMU
BCTYMAIOLUX B PEAKLMIO
COEAUHEHWU, TO eCTb B
NpUCYTCTBMU HEPMEHTOB
TpebyeTcs MeHblUe 3HEPrUU AAS
«3arnycka» AAaHHOM peaKuMW.



YcaoBHA neHCcTBHA hPepMEeHTOB

0 Bce peakuuu c

y4yacTuem pepmeHTOB
NpoTeKaloT, B
OCHOBHOM, B
HEUTPaAbHOM,
CAQBOLLLEAOYHOM UAM
caaboKkucaom cpeae.
OAHaKo MakCMMaAbHas
aKTUBHOCTb KaXXAOFO
OTAEABHOIO pepMeHTa
NposiBASieTCA NpU
CTPOro onpeAeAeHHbIX
3HaveHusax pH. Aas
AENCTBUSA BOABLUMHCTBA
dbepmeHTOB
TEMNAOKPOBHbIX
YXMBOTHbIX Hanboaee
H6AaronpuATHOM

TEMMNEepaTypoun ABAAETCS
37-40°C.

bakrepuansHoe
BpoxaeHnble  OPOXeHWe  duanonormyeckas
Hapywexus obMeHa perynauna
broxummyeckas Katanua
IBONOUMA
[pespalieHune KneToyHbIn
SHEpPruv MeTabonuam
KMHQTMK? DepmeHTH Makpomo-
peakumi nexy bl
buocuHTes Nuranue
GapwaxoRors [eHeTUyeckni
annapat
KodepMeHTs pa
YneTpacTpykTypa

memOpaH



0 Y pacTeHMM npu TemnepaType
Huxke 0° C aelicTBue
dbepMEHTOB MOAHOCTbIO He
NpeKpaLLaeTcs, XoTs
YXM3HEAEATEABHOCTD
PacTeHU NpU 3TOM pPe3KOo
cHuKaeTcs. DepMeHTaTUBHbBIE
MPOLLECChI, KaK MPaBUAO, HE
MOryT NMpoTeKaTb NpwU
TemnepaTtype Bbiwe 70° C,
TaK Kak pepMeHTbIl, KaK U
BCSIKME BEAKU MOABEPIKEHDI
TENAOBOW AeHaTypauuu

(pa3spyLLeHUIO CTPYKTYPpbI).




XuMu4yeckasi npupoaa pepmMmeHTOB

1 Bce ¢pepmeHTbI - 3TO BeAkm ¢
MoAekyAsipHom maccom oT |15 000 a0
HeCKOAbKMX MUMAAMOHOB Aa. Bce
depMeHTbl — BeAKn, HO He BCe
6eakn — pepmeHThI. 1O
XUMUYECKOMY CTPOEHMUIO UX
Pa3AMYalOT Ha NPOCTbIE U CAOXKHbIE
(MMeloT HeOEAKOBYIO YacTb AU
NpOCTETUYECKYIO Fpynny).

1 DYHKUMM NPOCTETUYECKOM FPYMMbl
CACAYIOLLME: YHACTUE B aKTe
KaTaAMU3a, OCYLL,EeCTBAEHME KOHTaKTa
MeXXAY GPEepPMEHTOM U CyOCTpaToM,
cTabMAU3aLMS MOAEKYAbI pepMeHTa
B MPOCTPaHCTBE.




1 B npouecce kaTaAM3a peakumm B KOHTaKT € cybcTpaTom BCTyMNaeT He BCS
MOAEKYAa pepMeHTa, a ONpPeAEAEHHbIN ee YYacTOK, KOTOPbIH
Ha3bIBAETCS AKTUBHbIM LLIEHTPOM. DTa 30HAa MOAEKYAbl HE COCTOUT U3
MOCAEAOBATEABHOCTU AMUHOKUCAOT, 2 GOPMUPYETCS MPU CKPYHYMBAHUM
G6EAKOBOWM MOAEKYAbI B TPETUYHYIO CTPYKTYPY. OTAEAbHbIE YHacTKM
AMUHOKMCAOT COAMKAIOTCS MeXAY cobol, obpasys onpeaeAeHHYIo
KOH}UrypaLmio aKTUBHOIO LLEHTpa.

1 lNomumo akTuBHOro ueHTpa psia bepMeHTOB CHabXeH peryAaTOpHbIM
(aAnocTepmyeckum) ueHTpom. C 3ToM 30HOM PpepMeHTa B3aMMOAENCTBYIOT
BELL,ECTBA, BAUSIIOLLME HA €ro KaTaAMTUYECKYIO aKTUBHOCTb.




PazMmepsbl hepMEHTOB H HX CTPOEHHE

MoAeKyAsipHasi Mmacca ¢epMeHTOB, KaK U BCeX

OCTaAbHbIX 6eAKOB, ACXKHUT B NMpeAEAaxX 10 Thic.— 1

| MAH. (HO MOXKeT 6bITb U 6oAbLie). OHK MoryT
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COCTOATb M3 OAHOM UAU HECKOAbKMX {'\,3
MOAUNENTUAHDBIX LLEMEN U MOryT ObITb ¢,

A ¢
NPpEACTAaBAEHbI CAOXXHbIMU 6eAakamu. B cocTas ,"j

NOCAEAHUX HapsAY C 6EAKOBbIM KOMMOHEHTOM
(anodbepMeHTOM) BXOAAT HU3KOMOAEKYASIPHblE
COeAMHEHUA — KopepMeHTbl (KodaKTopbl,
KO3H3MMbI), B TOM YUCAE MOHbI METAAAOB,
HYKA€OTUADI, BUTAMUHbI U UX MPOU3BOAHbIE. ¢
HekoTopble ¢epmeHTbl 06pasytoTcs B dpopme
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HEaKTUBHbIX NpeALLIeCTBEHHUKOB (npocbepmeHTég)
M CTAHOBATCSA aKTUBHBIMU MOCAE T€X UAU UHbBIX 1

M3MEHEHWIM B CTPYKTYPE MOAEKYAbI, HAMpUMEpP,

; }4.
NMOCAE OTLWENAEHUA OT HEE HeboAbLLOro }4’

dparmeHTa.

MHorue ¢pepmeHTbl 0Opa3yloT Tak Ha3biBaeMbIe
depMeHTHble KOMMAEKCbI. Takne KOMMAEKChl, |,
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BoAe3HH, CBSI3aHHBIE C HAPYIUEHHEM
BBIPA0OTKH (hepMEHTOB

1 OTcyTCcTBME MAU CHUXKEHUE
aKTUBHOCTM KakKoro-ambo pepmeHTa
(HepeAKO M U36bITOYHAA aKTUBHOCTb)
Yy YeAOBeKa NMPUBOAMUT K PasBUTUIO
3ab60AeBaHUI (3H3MMOMATHUIN) UAM
rmnbeAn opraHusma. Tak,
nepeAaBaeMoe Mo HaCAEACTBY
3aboAeBaHNE AeTeM — raAaKTO3eMMS
(MPMBOAMUT K YMCTBEHHOM
OTCTAaAOCTU) — pa3BUBAETCH
BCA€ACTBUE HApYLUEHUSA CMHTE3A
bepmeHTa, OTBETCTBEHHOIO 32
NpeBpaLLeHME FAAAKTO3bl B AETKO
YCBauBaEMYIO FAIOKO3Y.




0 MNpuymHom apyroro
HaCAEACTBEHHOro 3aboAeBaHUS
— PEeHMAKETOHYpPUM,
COMpPOBOXAAIOLLLEerocs
PAacCCTPOUCTBOM MCUXUYECKOM
AESITEABHOCTH, IBASIETCA NOTEPS
KA€TKaMK MeveHn crnocobHocTH
CUHTE3MpOBaTb PEPMEHT,
KaTaAM3MPYIOLLMIN MpeBpaLLLEeHMeE
aAMUHOKUCAOTbI PEHUAAAAHUHA

B TUPO3WUH.

1 OnpeaeAeHWe aKTUBHOCTH

MHOIMX GPEpPMEHTOB B KPOBMH,
MoYe, CMTMHHO-MO3rOBOM,
CEMEHHOU U APYTUX XXUAKOCTAX
OpraHM3Ma UCMOAb3YETCS AAS
AMNArHOCTUKMU psiA2
3aboaeBaHMn. C noMoLubio
TAKOrO aHaAMU3a CbIBOPOTKM
KPOBM BO3MOXXHO OOHapy»keHue
Ha paHHeM CTaAuM UHPapKTa
MMOKapAQ, BUPYCHOIO renaTumTa,
MaHKpeaTuTa, HepprTa U APYIUX
3aboAeBaHMM.



Hcnoan3oBaHHe (DEPMEHTOB YEAOBEKOM)

1 Tak Kak pepMeHTbl COXPaHAIOT CBOU
CBOMCTBA U BHE OPraHM3ma, UX yCnewHo
MCMOAbB3YIOT B Pa3AUYHBIX OTPaCAAX
NpOMbILLIAEHHOCTU. Hanpumep,
NPOTEOAUTUYECKUM PEepMEHT nmanamm (U3
COKa Mananm) — B NMUBOBAPEHUU, AAS |
CMArYEHUs MACA; NENCUH — MpuU o
NPOM3BOACTBE KFOTOBbIXY» Kall U KaK =
A€KapCTBEHHbIN NpenapaT; TPUNCUH —
NpU MPOU3BOACTBE MPOAYKTOB AAS
AETCKOTrO MUTAHWS; PEHHUH (CbIYYXHbIM
depMeHT U3 XKEAYAKA TEAEHKa) — B
cbipoBapeHuun. KaTaAasa wmnpoko
NpPUMEHSAETCA B NULLEBOU U PE3UHOBOM
NPOMBILLUAEHHOCTU, 2 pacLLernAsiowme
MOAUCAXaPUADI LLEAAIOAA3bI U MEKTUAASDI
— AASl OCBETAEHUA GPYKTOBbIX COKOB




