DepMeHTHI

OOmeH BellecTB B OpPraHM3ME MOKHO ONPENENUTh KaK COBOKYIHOCTb BCEX XUMHYECKHX
MpeBpalleHH, KOTOPHIM MOJBEPratoTCs COSAUHEHUS, OCTYIAIOIINE U3BHE. DTH MPEBpALIECHUS
BKJIIOYAIOT BCE M3BECTHBIE BHJIbl XHMHUYECKHUX PEAKIHUil: MEXMOJIEKYJISIpHBIA IepeHoc
(YHKIIMOHATBHBIX TPYIII, THAPOIUTHYECKOE W HETHAPOIUTUICCKOE PACIICIUICHUS XUMHUECKUX
CBsI3€H, BHYTPHUMOJICKYJISIpHAsE TMEPECTpPOliKa, HOBOOOPAa30BAaHWE XUMHUYECKHX CBsI3ed W
OKHCIIUTENIBHO - BOCCTAHOBHUTEIIbHBIE peaKIuu. Takue peakiuu MpPOTEKal0T B OpraHu3Me ¢
Ype3BBIYAITHO OOJIBIIION CKOPOCTHIO TOJBKO B MIPUCYTCTBUH KaTalnu3aTopoB. Bee Ononornueckue
KaTajau3aTopbl MPEACTaBISAIOT co00il BemiecTBa OENKOBOM NPUPOIBI M HOCSAT Ha3BaHUS
¢depmentsl (nanee @, F) nnu su3umsl (E).

CDepMeHTBI HC ABJIAIOTCSI KOMIIOHCHTaAMU peaKHI/Iﬁ, a JIMIIb YCKOPAIOT JOCTHXXCHHUEC PAaBHOBCCUA
yBEIMYMBAs CKOPOCTh KaK MPsIMOTO, TaK M OOpaTHOTO MpEeBpalleHHs. Y CKOpPEHHE peaKlnu
MMPOUCXOOUT 3a CUCT CHMXKCHUH SHCPIrUK aKTUBAILIUU — TOT'O SOHCPIrCTUYCCKOTO 6apbepa, KOTOpI)II>'I
OTJIEJISIET OJTHO COCTOSIHME CHCTEMBI (MCXOJAHOE XMMHUECKOE COeIMHEHHUE) OT IPYroro (MpoayKT
peaKIum).

DepMeHTHI YCKOPSIFOT CaMble pa3jMYHbBIC PEaKIMH B OpraHm3Me. Tak JOCTaTOYHO IMpocTas ¢
TOYKH 3PCHUS TPAJAUIMOHHOW XMMHUHU PEAKIHs OTIICIUICHHUS BOABI OT YTOJIBHOW KHCIOTHI C
obpazoBanmem CO, TpeOyer ywacTusi (epMeHTa, T.K. 0e3 HEro OHa MPOTEKAET CIHUIIKOM
MEJICHHO Ui peryiaupoBanus pH kpoBu. biarogaps karaautudeckomy JCHCTBUIO (GEPMEHTOB
B OPraHHU3ME CTAaHOBHUTCS BO3MOXKHBIM TPOTCKAHUE TAKUX PEaKIUi, KOTOpbie 0e3 Karaau3aTopa
ILTH ObI B COTHH U THICSYH Pa3 MEJICHHEE.

CBoiicTBa pepMeHTOB

1. BinusHue Ha CKOpPOCTh XHMHUECKOH peakiuu: (EepMEHTHl YBEIUYHBAIOT CKOPOCTh
XMMHYECKOW PEAKIMU, HO CAMH MPH 3TOM HE PACXOLYIOTCS.

Ckopocmb peakyuu — 2mo U3MeHeHue KOHYEHMPpAayuu KOMNOHEHMO8 pDeakyuu 6 eOuHuyy
eépemenu. Ecmu oHa HMIET B NPSAMOM HAIpPaBICHUH, TO NPOMNOPUHOHAIBHA KOHUEHTPALMHU
pearupyromux BelIecTB, €Clid B OOPaTHOM — TO MPOMOPIHMOHATbHA KOHIIEHTPAIMH MPOAYKTOB
peakiuu. OTHOIIEHUE CKOPOCTEH MNpSAMOW W OOpaTHOW peakIiuidl Ha3bIBA€TCS KOHCTAaHTOM
paBHOBecHsl. DepMEHTHI HE MOTYT U3MEHSATh BEJIMUYMHBI KOHCTAaHThl PAaBHOBECHSI, HO COCTOSIHUE
paBHOBECHS B MPUCYTCTBUU (DEPMEHTOB HACTYIIAeT OBICTpEE.

2. CnetuaHOCTH NeiicTBUsl pepMeHTOB. B KieTkax opraHu3ma mpoTekaeT 2-3 ThIC. peaKIHid,
KaXxiasi U3 KOTOpble KaTaJu3UpyTcs onpeneneHHbIM (epmenToM. Cneyuguunocms Oelicmeus
pepmenma — 3mo cnocooHOCmb YCKOPAMb NPomeKanue 0OHOU ONpeoeleHHOU peaKyuu, He 6uss
HA CKOPOCMb OCMANbHBIX, 0AHCE OUEHb NOXONHCUX.

Paznnuaror:

AOcomoTHy0 — korga @ KaTaau3upyeT TOJBKO OJIHY OMPEAENICHHYIO PEaKIUIo (apruHaza —
pacieryieHle apruHruHA)

OtHocuTenbHYO (TpynmoByto crei) — @ kaTtaau3upyeT omnpeneeHHBIN KiIacc peakiuuit (Hamp.
TUAPOIUTHYECKOE PACIIEIUICHNE) WK PEeaKIMK MIPH YYaCTUU OMPEAEeIEHHOTO KJIacca BEIIECTB.

CrenuguuHOCTh (bepMeHTOB o0ycJOBJI€Ha  UX  YHHMKAJIbHOM aAMHHOKHUCIIOTHOM
MOCJIEI0BATENbHOCTEIO, OT  KOTOPOH 3aBUCUT KOH(poOpMalusi AaKTUBHOTO  LEHTPA,
B3aUMO/ICHCTBYIOIIETO C KOMIIOHEHTaMH PEAKIIMU.
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BemectBo, XuMHueckoe MpeBpalieHe KOTOPOro Kartaau3supyercss GepMEHTOM HOCUT Ha3BaHUE

cyocmpam (S).

3. AKTHBHOCTH (JEPMEHTOB — CIOCOOHOCTH B Pa3HOW CTEMEHU YCKOPATH CKOPOCTh PEaKIIUU.
AKTHUBHOCTb BBIPaXKatoT B:

1) MexnayHaponusix enuHunax aktuBHoctu — (ME) kommdectBo — depmeHTa,
Katanu3upytoiero npespamienue 1 MM cybcerpata 3a 1 MuH.

2) Karanax (katr) — xonu4yecTBO Karanmuzaropa (depmeHrta), cmocoOHoe mpeBpamarh 1
MoJib cyOcTpara 3a | c.

3) YaenbHOUM aKTUBHOCTH — YMCIIO €IMHHI] AKTUBHOCTHU (JIFOOBIX U3 BBILIETIEPEUNCICHHBIX )
B HCCJIEyeMOM o0pa3Iie K o0Iiei Macce Oemka B 3ToM oOpasiie.

4) Pexe UCHONB3YIOT MOJIPHYIO AaKTUBHOCTh — KOJMYECTBO MOJIEKYN CyOcTpara
MPEBPAICHHBIX OJHON MOJICKYJION )epMEeHTa 32 MUHYTY.

AKTUBHOCTh 3aBHUCHUT B TIEPBYIO OuYepelb om memnepamypsl. HanOombIyro aKTHBHOCTb TOT
WIN UHOW (pepMEHT MpOsBIAET NpU ONTUMAIBHOM Temmeparype. s @ KUBOro opraHuszMa 3To
3HaueHHe HaxoauTcs B mpexaenax +37,0 - +39,0 °C, B 3aBUCUMOCTH OT BHAA XHUBOTHOTO. [Ipn
NOHMKEHUU TEMIIepaTyphl, 3aMeUisieTcsi OpOYHOBCKOE JIBUXKEHHE, YMEHBIIAETCSl CKOPOCTh
mupdy3un U, cIeroBaTeiIbHO, 3aMeUIIeTCs Tpolecc OO0pa3oBaHMs KOMIUIEKCa MEXIY
dbepMeHTOM W KOMIOHEHTaMHu peakinuu (cyOcTtpatamu). B ciydae MOBBIICHHUS TeMIlepaTypbl
Boiie +40 - +50 °C monekyna ¢epmenTa, KoTopasi sIBIseTCsl OEIKOM, MOABEPraeTcsl MpoLeccy
neHatypauuu. [Tpy 3ToM cKOpoCTh XMMHUUYECKOM peakunu 3aMeTHo najaet (puc. 4.3.1.).

CKOPOCTH PeaKIfHH, YCL.el.
30 /"‘\
25

/ \ Pucynok 4.3.1.

20 3aBHCHMOCTB CKOPOCTH PEAKIHH,
/ \ KaTaAJIu3upyeMoii epMeHToM o1 TemMneparypbl,

15 / MakcHMA/ILHASL CKOPOCTh COOTBETCTBYET
\ TEMIIEPATYPE TEJIA EI0BEKA
10 .y ((hepmenT YeI0BEYECKOr0 OPranismMa).
5
O -
31 33 » 37 39 O C 7

TenmiepaTypa,

AKTUBHOCTH (PEpPMEHTOB 3aBUCHUT Takxke oT pH cpedwi. [{nst GONBIIMHCTBA W3 HUX CYIIECTBYET
ONPEICIIEHHOE ONTHMAaJbHOE 3HaueHue pH, mpu KOTOPOM HX AKTUBHOCTb MAKCHUMAaJIbHA.
[TockonbKy B KJIETKE COAEpPMkATCSI COTHU (PEPMEHTOB U AJI KaXXJA0r0 U3 HUX CYIIECTBYIOT CBOU
npenensl ont pH, To wusmeHenne pH 3T0 oxuMH H3 BaxHBIX (AKTOPOB PETrYJISALMUU
(epMEHTaTUBHOM akTUBHOCTU. Tak, B pe3yjibTaTe OJHONW XUMpPEAKUMHU TMpU y4acTUU
omnpeneneHHoro gpepmenta pH ont koroporo nexur B nepaenax 7.0 — 7.2 obpasyercs NpoayKT,
KOTOpBI siBIsieTcss Kucnotoil. Ilpm stom 3nHauenme pH cmemaercs B obmacte 5,5 — 6.0.
AKTUBHOCTh (hepMEHTa PE3KO CHUIKAETCS, CKOPOCTh 00OPa30BaHUs MPOAYKTa 3aMeAJIseTcs, HO
IIPU 3TOM aKTUBU3UPYETCS IPYrol epMeHT, sl KOTOPOro 3TH 3HaueHus pH onTumanbHbI U
IOPOAYKT TNEPBOM peakluM IMOoJABEpraeTcs AajbHelleMy XuMuueckoMmy mnpespauieHuto. (Eme
IpUMEp PO METCHUH U TPUIICHH).



Xumuyeckas npupoaa pepmenton. Ctpoenune gepMeHTa. AKTHBHBIN M aJVIOCTEPHYECKH I
LHeHTPbI

Bce depmenTst 310 Oenku ¢ Monekyisipaoi mMaccoi ot 15 000 mo Heckompkmx MutH [la. Tlo
XUMHUYECKOMY CTPOCHMIO PA3JIM4aloT OpocThie (hepMeHThI (cocTosAT Toabko U3 AK) u cioxHble
(depMeHThI (MMEIOT HEOETKOBYIO YacTh WJIM MPOCTETUYECKYIO Ipymimy). beiakoBas yactb HOCUT
Ha3BaHUE — anogepmenm, a HEOEIKOBAs, €CIM OHA CBA3aHA KOBAJIEHTHO C ano(epMEHTOM, TO
Ha3bIBACTCS KOogepmenm, a €CIH CBSI3b HEKOBAJICHTHAs (MOHHAs, BOJOPOIHAS) — KOQDAKMOP.
@OyHKIUU MPOCTETUYECKON TpyMIbl CIEAYIOUIMe: ydacTHe B aKTe KaTalu3a, OCYIIECTBICHHE
KOHTAaKTa MEXIy (GEepMEeHTOM U CcyOcTpatoMm, CTa0WIM3als MOJEKyJdsl (epMeHTa B
HPOCTPAHCTBE.

B ponu kodakTopa 0OBIYHO BBICTYHAIOT HEOpraHMYECKHE BEUIECTBA - WOHBI IIMHKA, MEIH,
KaJIus, MarHus, KaJblKs, XKelie3a, MOJIHOIeHa.

Kodepmentsl MOXHO paccMaTpuBaTh KakK COCTABHYIO YacThb MOJIEKYJbl (epMeHTa. OTO
OpraHMYecKHe BEIECTBa, CPEeOu KOTOPBIX pa3nuyaroT: HykneoTuisl (ATD, YM®, u mp),
BUTaMUHBl UM uX npousBojHble (TAD — u3 tuamuna (B;), ®PMH — u3 pubodnasuna (B,),
KO9H3UM A — U3 nmaHToTeHoBol kuciaotsl (Bs), HAJl u np) u TerpanuppoibHble KOYEPMEHTHI —
TEMBI.

B npouiecce karanu3a peakiuu B KOHTAKT ¢ CyOCTpaToM BCTYIMAET HE BCS MoJIeKya (pepmeHTa, a
OTIpe/IeNIEHHBIN €€ Y4acTOK, KOTOPBIA HA3bIBACTCS aKTHBHBIM IIEHTPOM. DTa 30HA MOJIEKYIIbI HE
COCTOUT W3 TMOCJIEI0BATEIHHOCTH aMHHOKHUCIIOT, a (POPMHUPYETCS MPH CKPYYHBAHUHU OCITKOBOU
MOJIEKYJIbl B TPETUYHYIO CTPYKTYypy. OTHeIbHBbIE YYaCTKH aMUHOKHCIIOT COMIKAIOTCS MEXIY
co0oif, o0pa3ysi OmpeeNeHHYI0 KOH(UIypalnuio aKTUBHOTO IEHTpa. BaxHas 0COOCHHOCTH
CTPOEHHS aKTUBHOT'O LIEHTPA - €r0 MOBEPXHOCTh KOMILJIEMEHTapHA MMOBEPXHOCTU cyOcTpaTa, T.e.
octatku AK 3Toi 30HBI (hepMeHTa CIIOCOOHBI BCTYNATh B XMMHUYECKOE B3aWMOJICHCTBHE C
oTpezieNIeHHbIMU TpyIIaMu cyoctpara. MOXXHO MpeACcTaBUTh, YTO aKTHBHBIA LEHTp depMeHTa
COBIIAJIAET CO CTPYKTYPOi cybcTpaTa Kak KoY U 3aMOK.

B aKkTMBHOM [EHTpE pas3IUyaloT JBE 30HBI: YeHmp C6A3bl6aHUs, OTBETCTBEHHBIH 3a
NPUCOCIMHECHUE cyOcTpata, W Kamaiumudeckuii yeHmp, OTBEUAIOMIMN 32 XUMHUYECKOE
npeBpaienne cyocTpara. B coctaB KaTaTUTUYECKOTO [IEHTPa OONBIIMHCTBA (PEPMEHTOB BXOIST
takue AK, kak Cep, Luc, I'uc, Tup, JIuz. Cnoxueie (pepMEHTH B KaTAIUTUYECKOM IICHTPE
UMEIOT KO(paKTOp UIH KOHEPMEHT.

[ToMrMO aKTHBHOTO LEHTpa psi (HEPMEHTOB CHAOXKEH PEryJIATOPHBIM (AJUIOCTEPHUUECKUM)
neHtpoM. C 3Toil 30HOM (epMeHTa B3aUMOJCHCTBYIOT BEIIECTBA, BIIMSIONIME HA €ro
KaTaJII/ITI/I‘-IeCKYIO AKTHUBHOCTB.

MexaHu3m aeiicTBUsA (pepMEeHTOB
AKT KaTanusa CKJIQAbIBACTCS U3 TPEX IMOCJIICAOBATCIIBHBIX 3TAIIOB.

1. OO0pa3zoBanue (hepMeHT-CyOCTPATHOTO KOMIUIEKCA NP B3aUMOJICHCTBUHM 4Yepe3 aKTUBHBIN
ICHTP.

2. CpszpiBaHHe cyOcTpara MPOUCXOJUT B HECKOJBKMX TOUYKAX AaKTUBHOIO ILIEHTpa, 4YTO
NPUBOJUT K U3MEHEHHUIO CTPYKTYpHI CyOcTparta, ero aedopMaiyu 3a c4eT W3MEHEHHs SHepruu
CBsI3€l B MOJIEKYJIe. DTO BTOpas CTaJusl U Ha3bIBaeTCS OHA aKTWBaIuen cyoctpara. [Ipu sTom
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POMCXOTUT ONpeeTICHHAs XUMHUUYecKast Moaudukanus cyOcTpaTa U MpeBpaIIeHue ero B HOBBIN
IPOAYKT WU MPOIYKTHI.

3. B pe3yibrare Takoro NnpeBpalleHus] HOBOE BEILECTBO (IPOMYKT) yTpPauMBaeT CHOCOOHOCTh
yIEP)KUBATHCS B aKTHBHOM ILIEHTpEe QepMeHTa U (hepMeHT-CyOCTpaTHBIN, BepHEe yxke (HepMeHT-
HPOIYKTHBIN KOMIUIEKC JUCCOLMUPYET (pacnaaaeTcs).

Buapl katanmuTHUECKUX peaKIui:

A+E=AE=BE=E+b
A+b +E = AE+b=ABE=AB+E
AB+E = ABE = A+b+E, rae E - su3um, A u b - cyOcTpatsl, 1160 IpOAYKTHI peaKluu.

Depmenmamusnvie Ihhexkmopot - BeleCTBA, U3MEHSIOIUE CKOPOCTh (PepMEHTATMBHOTO
KaTaJln3a ¥ PEryIupyoIue 3a cueT 3Toro MeradbonnsM. Cpeay HUX pa3iaudaroT UHSUOUmOopsl -
3aMeUIAIONINE CKOPOCTh PEAKLIUU U @KMUBAMOPyL - YCKOPSIOIUE (epMEHTaTUBHYIO PEAKIIUIO.

B 3aBucMMOCTM OT MeXaHHM3Ma TOPMOMKEHHUsS PEaKLHUU pa3IMyaloT KOHKYPEHTHBIE H
HEKOHKYPEHTHbIE MHTHOUTOPBI. CTpOeHUE MOJIEKYJIbI KOHKYPEHTHOTO WHTHOMTOpPa CXOIHO CO
CTPYKTYpO# cyOCTpaTa M COBIAJAET C MOBEPXHOCTHIO aKTMBHOI'O LIEHTpPAa KaK KIIOY C 3aMKOM
(v mouTH coBrnanaet). CTEerneHb 3TOTr0 CXOACTBA MOXKET Ja)Ke OBITh BBIIIE YEM C CyOCTPaTOM.

Ecimn AtE=AE=BE=E+b,170 MH+E=UE #

KonnenTpanus crmocoOHOro K Karaiam3y ¢epMeHTa IMpH 3TOM CHH)KAeTCI U CKOPOCTh
00pa3zoBaHKe MPOAYKTOB PEAKIIUU pe3Ko nagaet (puc. 4.3.2.).

CKOpPOCTEh peaxi

ycdien Pucynok. 4.3.2. Bomsinne nuruduropa
HA CKOPOCTH 00PA30BAHNSA MPOIYKTA
PeAKLMH, KATAJH3UPYEMOii epMeHTOM,

L MHZHOuMOp

e
KOHIIEHTpaIHa

NpoayKTa YcJLemn

B kadecTBe KOHKYpPEHTHBIX MHTMOMTOPOB BBICTYHAaeT OOJBIIOE YHMCIO XUMHUYECKUX BEIECTB
SH/IOTEHHOTO M OSK30I€HHOIO0 IPOUCXOXKIEHHA (T.e. 0Opasymroluxcs B OpraHusMe W



NOCTYNAIOIIMX H3BHE — KCEHOOMOTUKH, COOTBETCTBEHHO). DHJOICHHBIE BEILECTBA SIBISIOTCS
peryiasTopamMu MeTa0oau3Ma U Ha3bIBAIOTCS aHTUMETA0OIUTaMU. MHOTHE U3 HUX HCHOJIb3YIOT
IpY JICYCHUU OHKOJIOTHYECKUX W MHUKpPOOHBIX 3a00JIeBaHMIA, TK. OHH MHTHOUPYIOT KITIOUEBBIC
MeTa0OoIMUEKUe PeaKkMi MHKPOOPTraHU3MOB (Cyib(aHmIaMuabl) U OMyXoJeBbIX KieTok. Ho
npu U30BITKE CyOCTpaTa M Mayoil KOHILIEHTpAIMH KOHKYPEHTHOTO MHTHOWTOpa ero JeicTBHe
OTMEHSAETCH.

Bropoii Bua MHrUOUTOPOB - HEKOHKYypeHTHble. OHU B3aUMOJEHCTBYIO C (EpMEHTOM BHE
AaKTUBHOTO LIEHTPA U U30BITOK CyOCTpaTa HE BIMAET Ha UX MHIMOUPYIOLIYIO CIOCOOHOCTh, KaK B
cillyyae € KOHKYPEHTHBIMH MHIMOMTOpPaMU. OTH MHIHOUTOPHI B3aUMOACWUCTBYIOT WU C
ONpeeNIEHHbIMU TpynnaMu  (epMeHTa (TsKEeNble METaJlIbl CBSI3bIBAIOTCS C THOJOBBIMU
rpynnamMu 1lyc) wnam yame Bcero peryjsiTOpHbIM LIEHTPOM, YTO CHHJKAET CBSI3bIBAIOLIYIO
CIIOCOOHOCTh aKTUBHOTO IIeHTpa. COOCTBEHHO MNpoIlecC MHTHOMPOBAHUS - 3TO IIOJHOE WU
YaCTUYHOE [IOJIaBJICHUE AaKTHBHOCTH (EpMEHTa MpPHU COXPAaHEHHH €ro MepBUYHOH H
IIPOCTPAHCTBEHHON CTPYKTYPHI.

Paznmuuator Takke oOpaTMMoe M HeoOpaTHMoe HHTHOupoBaHMe. HeoOpaTmMbie WHTHOHTOPHI
UHAKTUBUPYIOT (epMeHT, obOpa3ys ¢ ero AK wiM ApyruMu KOMIIOHEHTaMHM CTPYKTYphbI
XUMHYCCKYIO CBA3b. OOBIYHO DTO KOBaJIEHTHAS CBS3b C OOHUM H3 YYaCTKOB aKTHMBHOTI'O LICHTpPA.
Takolf KOMIUIEKC MPAaKTUYECKH HEIAUCCOLUUHUPYET B (PU3MOJIOTHYECKUX YCIOBUSX. B apyrom
cilydae MHTHOUTOp HapymaeT KOH(QOPMAIIMOHHYIO CTPYKTYpPY MOJIEKYJIBI ()epMEHTA - BHI3BIBACT
€ro JIeHaTypaluio.

JleiicTBue 0OpaTUMbIX MHTHOUTOPOB MOKET OBITh CHATO MpPU MEpeu30bITKE cyOcTparTa MU MOJ
JEHCTBUEM BEILIECTB, MU3MEHSIOUIMX XUMHUYECKYIO CTPYKTypy HHruduropa. KoHKypeHTHbIE U
HEKOHKYPEHTHBIE HHTHOUTOPBI OTHOCATCS B OOJIBIIMHCTBE CIIy4aeB K 0OpaTUMBIM.

[ToMrMO UHTHUOUTOPOB U3BECTHBI €11I€ AKTUBATOPHI (PEPMEHTATUBHOTO KaTanu3a. OHu:
1) 3zammmarot Mosiekyny (epMeHTa OT HHAKTHBUPYIOIINX BO3CHCTBHH,
2) o00pa3ylT ¢ cyOcTpaTOM KOMIUIEKC, KOTOpPBIH Oojiee aKTHBHO CBSI3BIBACTCA C
AKTUBHBIM LIECHTPOM D,
3) B3auUMOJAEHCTBYS ¢ PEepMEHTOM, UMEIOIUM YETBEPTUUHYIO CTPYKTYPY, Pa3beIUHSIIOT
€ro CyObeIMHUIIBI U TEM CAMBIM OTKPBIBAIOT JIOCTYII CyOCTpaTy K aKTUBHOMY LIEHTDY .

Pacnpenesienne ¢gepmMeHTOB B OpraHusmMe

@epMeHThI, Y4YacTBYIOIIME B CHHTE3€¢ OCJIKOB, HYKJIEMHOBBIX KHCIOT U (DEPMEHTHI
9HEPreTHYEecKOro OOMEHa IMPUCYTCTBYIOT BO BCeX KieTKax opranusma. Ho kimeTku, KoTopbie
BBITIOJIHSIOT CIEeUUaNbHble (YHKIMM COJEpXaT M CHenuanbHble (pepMeHThl. Tak KIeTKd
ocTpoBKOB JlaHrepranca B IO/KETYZOYHOU JKeJe3e coaepkaT (pepMEHTHI, KaTaln3nupylolue
CHUHTE3 TOPMOHOB HHCYJIMHAa M TJIOKaroHa. ®OepMeHTHl, CBOHCTBEHHBIE TOJBKO KJIETKaM
OTIpEJICTICHHBIX OPraHOB HA3bIBAIOT OPraHOCHEIM(UYECKIMHU: aprHHa3a W YPOKHHAa3a - MEeUYCHb,
kucnas docdarasa - npocrata. [To H3MEHEHNIO KOHIICHTPALUHU TaKKX (PEPMEHTOB B KPOBH CYIST
0 HAJIMYUH MATOJIOTHH B TAaHHBIX OpraHax.

B knerke otnenbHble (epMEHTHI pacHpeAeieHbl 10 BCEH IMTOIUIa3Me, JIpyr'He BCTPOEHBI B
MeMOpaHbl MUTOXOHJIPUNA W SHAOIIIA3MATHUYECKOTO PETHKYIyMa, Takue (hepMeHThl 00pa3yioT
KomnapmmeHnmsl, B KOTOPbIX IPOUCXOIAT ONPEACICHHbIE, TECHO CBSI3aHHbIE MEXIy CO00ii
ATanbl METa00IN3MA.

Muorue ¢epMeHThl 00pa3yroTcs B KIETKAaX U CEKPETUPYIOTCS B aHATOMUYECKHE IOJIOCTH B
HEAKTHBHOM COCTOSIHMM - 3TO mpodepmeHnTsl. Yacto B Buie mnpodepMEHTOB OOpa3yroTCs
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npoTeouTHIeckre (GepMeHThl (pacmieruisromue Oenku). 3arem moj Bo3jaelictBueM pH wim
Ipyrux (EepMEHTOB U CYOCTPaTOB MPOMCXOMUT MX XUMHUECKas MOAM(UKAIMS M aKTHBHBIN
HEHTP CTAHOBUTCS JIOCTYIHBIM JIJIsi CyOCTpPaTOB.

CyIecTByloT Takxke u3oghepmenmot - (GEPMEHTHI, OTIMYAIONIMECS 10 MOJCKYJISPHOU
CTPYKTYpE, HO BBIIIOJHSIOIINE OJJUHAKOBYIO (DYHKIIHIO.

Homenkanartypa n kiaaccugukanus gpepmeHToB

HasBanue gepmenTa popMupyeTcs U3 CISAYIOMNX YaCTeH:

1. Ha3BaHMe cyOcTpara ¢ KOTOPHIM OH B3aUMOJICHCTBYET

2. XapakTep KaTalu3upyeMOH peakIiu

3. HauMeHOBaHHE Kjacca (epMeHTOB (HO 3TO HEOOS3aTEIIbHO)
4. cydodukc -aza-

MUPYBAT - 1eKapOOKCHII - 232, CYKIMHAT - JeTH/IPOTeH - a3a

[TockonpKy y’ke U3BECTHO TMOpsiaKa 3 ThIC. PEPMEHTOB UX HEOOXOIMMO Kiaccupuuuponats. B
HACTOsAIIEe BpeMsl MPUHATA MEXIyHapoAHas Kinaccudukamus GEepMEHTOB, B OCHOBY KOTOPOH
MOJIO’KEH THUI KaTalu3UpyeMOH peakuuu. BpinensioT 6 KiaccoB, KOTOpPbIE B CBOIO OY€pellb
JENATCS Ha PAJl TOJIKIACCOB (B JAaHHON KHUTE MPEACTABIEHBI TOIBKO BEIOOPOYHO):

1.  Oxcuoopedykmaszwvl. KaranusupyloT OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE pPEAKIIMH.
Henarcsa Ha 17 noaknacco. Bee gpepMeHTHI coniep:kaT HEOEIKOBYIO YacTh B BUJE I'eMa WIH
HNPOM3BOJHBIX BUTaMUHOB B,, Bs. CyOcTpaT, nmoaBeprarominiicsi OKUCIEHUIO BBICTYNAET Kak
JIOHOP BOJOPOJA.

1.1. JleruaporeHasbl OTLICIUISIOT OT OJHOTrO cyOcTpaTra BOXOPOJ M INEPEHOCAT Ha
npyrue cyoctpatel. Kodhepmentst HAJl, HAI®, ®AJl, ®DMH. Onu akuentupyroTt Ha
ceObe  OTHICIUICHHBIM  (epMeHTOM  BOJOPOA  MpeBpamiasch MOpU  3TOM B
BocctanoBieHHyo dopmy (HAIH, HAJIOH, ®AJ/IH) u mepeHocsAT K Apyromy
(bepMeHT-CyOCTpaTHOMY KOMILIEKCY, TJI€ €0 U OTAAIOT.

1.2. Okcupgassl - KaTaIM3UPyeT MEPEHOC BOAOPOJA HAa KUCIOPOJA ¢ 0Opa3oBaHHEM
Boanl ik H,O,. @. [IuToXpoOMOKHCIa3a AbIXaTeILHON IENH.
RH + NAD H + O, =ROH + NAD + H,O

1.3. Monooxkcuzaassl - nutoxpoM P450. ITo cBoeMy cTpOEHHIO OTHOBPEMEHHO I'eéMO-
u  (maBomporensn. OH THUAPOKCHWIHMPYET JUNO(PWIBHBIE KCEHOOMOTHKH  (T10
BBIIICOIMMCAHHOMY MGX&HI/BMY).

1.4. Ilepokcuaassl W KaTalla3bl - KaTATH3UPYIOT Pa3ioKEHUE MEPEKUCH BOJOPOJA,
KOTOpast 00pa3yeTcsi B X0/1e METa0OJINYECKUX PEAKIIUM.

1.5. OxcureHasbl - KaTAIM3UPYIOT PEAKITUU TPUCOCTMHEHUS KUCIOPOIa K CyOCcTpary.

2.  Tpancgepazpr - xatanu3upyoT NEPEHOC PA3IMYHBIX PAJAUKAIOB OT MOJIEKYJBI JOHOpA K
MOJIEKYJIE aKIIETITOPY.
Aa+E+B=Ea+A+B=E+Ba+A
2.1. Meruntpancgepassl (CHs-).

KapOoxcuin- u kapbamonntpanchepassl.


http://www.kirensky.ru/books/Databank/279.hin
http://www.kirensky.ru/books/Databank/282.hin
http://www.kirensky.ru/books/Databank/187.hin
http://www.kirensky.ru/books/Databank/132.hin

2.2. Auuntpancdepassl — KopepmenT A (mepenoc ammibHoM rpymmsl -R-C=0).
[Tpumep: cuHTE3 HelipomMenuaTopa aleTuIXoiauHa (cM. riaBy "OOmeH O6enkoB").

2.3. I'exco3untpaHcdepasbl - KaTAIM3UPYIOT EPEHOC INTUKO3MIBHBIX OCTATKOB.
ITpumep: oTmienIeHne MOJIEKYJIBI TIIIOKO3BI OT TIIMKOTeHA NOA AeHcTBHEM (Qocdopuiasbl.

2.4. AMuHoTpaHcdepassl - IEPEHOC aMUHOTPYIIIT
R1- CO-R2+R1-CH-NH; - R2=RI1 - CH-NH; - R2 + R1- CO - R2

Urpator BaxHyro poiab B mnpeBpameHnn AK. OOmmM  KopepMEHTOM  SBISIHTCS
nupuokcanbdocdar.

[lpumep: ananmHamuHoTpaHcdepasa (AnAT): mupyBaTr + riyTamMaT = ajaHuH + aibda-
keroriayrtapar (cM. riaBy "OOMeH OenkoB").

2.5. ®ocdotpanchepesa (KHHA3Q) - KATATU3UPYIOT TIEPEHOC OcTaTka (POCHOPHOIN KHCIOTHI.
B OonbrmHCTBE CcitydaerT noHopoM ¢ocdara siasercs AT®D. B mpomecce pacuieniieHus
TJIIOKO3bI B OCHOBHOM MPUHUMAIOT ydacTre (pepMEHTHI 3TOTO Kiacca.

[Tpumep: ['ekco (TAIOKO)KUHA3A.

3. T'uoponazer - KaTaau3upylOT peakUuu TUAPONIU3a, T.e. pPACLICIJICHHE BELIECTB C
NPUCOCIMHEHWEM TI0 MECTY pas3pblBa CBsi3M Boabl. K 3TOMy Kiaccy OTHOCSTCS
IPEUMYIIECTBEHHO MUIEBApUTEIbHbIE (DEPMEHTHI, OHM OJHOKOMIIOHEHTHbIE (HE coaepxar
HEeOEIKOBOI YacTH)
R1-R2 +H,O0 =R1H + R20H

3.1. DcTepassl - pacHICIUISIOT YPUPHBIE CBSA3U. ITO OOJBIION MOIKIACC PEPMEHTOB,

KaTaJu3upPYIOLUUX THAPOIU3 THOIOBBIX 3¢pupoB, Gpochordpupos.

IIpumep: nunasa.

3.2. I'nmuxo3upassl - pacIIEIUSIIOT TJMKO3UJAHBIE CBSI3M B MOJIEKYJaX IOJIU- M
OJIUTOCAXapHUI0B.
[Ipumep: amunasa, caxapasa, MajabTasa.

3.3. IlenTuaassl - KaTaTU3UPYIOT TUAPOJIN3 MENTUAHBIX CBSI3EH.
[Tpumep: kapOoKcUNENTHAA3a, XUMOTPUIICUH, TPUIICUH.

3.5. AMunassl - pacmerisitoT amuaabie cBs3u (CO-NHy).
[Tpumep: apruHasza (LUKI MOYEBUHBI).

4. Jluazel - kamanuzupyrom peaxyuu pacujensienusi Moaekyil 6e3 npucoeoOuHenus 600vl. dmu
dbepMeHTHl MMEIOT  HEOENKOBYHO 4acTh B Bujae TuamuHnupodochara (By) wm
nupuaokcanbdocdara (Bg).

4.1. JInazsr cBsizu C-C. X 00BIYHO HA3BIBAIOT JIeKapOOKCHIIA3aMHU.
[Tpumep: nupyBaTaekapOOKcHIasa.

4.2. Jluazsl cBsi3u (ruapatassi-geruaparasbl) C-O.
[Ipumep: eHonasa.

4.3. JInasel cBs13u C-N.

4.4. JInasel cBs3u C-S.


http://www.kirensky.ru/books/Databank/256.hin
http://www.kirensky.ru/books/Databank/016.hin
http://www.kirensky.ru/books/Databank/076.hin
http://www.kirensky.ru/books/Databank/150.hin
http://www.kirensky.ru/books/Databank/020.hin
http://www.kirensky.ru/books/Databank/155.hin
http://www.kirensky.ru/books/Databank/028.hin
http://www.kirensky.ru/books/Databank/190.hin
http://www.kirensky.ru/books/Databank/114.hin

5. H30Mmepa3el - KaTanU3UPYIOT PEAKIIUN N30MEPU3ALIH.
[Tpumep:  docdomentozonsomepasa,  mneHrozodbocdaruzomepaza  (PpepMeHTHI
HEOKHCIIMTEIBHOM BETBU NIEHT030()OCHaTHOTO Iy TH).

6. JTuzazovl xaTaM3UPYyIOT PEAKIIUU CHHTE3a 0oJiee CIOXHBIX BEIICCTB M3 MPOCTHIX. Takue
peakimu unyt c¢ 3arparoil sHepruu AT®. K HazBanuto Takux (GepMEHTOB MPHOABIISIOT
"cuaTeraza".


http://www.kirensky.ru/books/Databank/183.hin

