Obpatnmca ® xararmsy. Hak yme ckasaso, podk KaTagu3aTopa’
COCTONT B CHIDKEHHH CBODONHOH DHEPrHMM AKTHBANMH, H, CIEZOBA-
TEeIbHO, B YBeIMICHHH KOHCTAHTH CKOpocTm peakmuu. Hysxso pasia-
9aTh 2ETEPOZEeHMbI W 20M02eHHbIE KaTaau3. B mepsoM ciydyae Kata-
Jau3arop obpaayer oTneabHEY© $asy, 1 peakmuA OPOTEKaeT HA IOBEpX-
Hocru paspena ¢as. [lponecc maummaerca ¢ adcopbyuu pearedTos Ha
3TOl OBEPXHOCTH, CKajKeM, Ha MOBEPXHOCTH TBEPAOr0 KATAIM3aTOpa,
JCKOPAIOIIET0 PeaKkndio B rase WIHM B KHIKOCTA. Apxcopbmms compo-
BOJHJIAeTCA M3MEHEHWEM DJEeKTPOHHOM CTPYKTYPHl peareHroB W IOHM-
AeHnem cBobOAHOM sHeprmm akTuBanmmu. [locire mnpoxommeHnMs peak-
OMM OPOyKTHl mecopbupyloTcs ¢ mosepxuocTa. Ilpm roMoremsoM xa-
TAlM3e KATaln3aTop W peareHTH HAXOQATCA B OfHO# (hase, HaIpH-
Mep B pacteope. HartammsaTop oGpasyeT npomeKyTounoe COeJAHEHHE
C peareHTamm, Janee pacHajamolreecs HA KATATA3ATOP W IIPOTYKTH
peaxnum,

MepMenTn pyEEnuoBHpYIOT Ao B pacTBopax, nubGo B HagMole-
KynspHbx cTpyKrypax. Copbnua pearenrtos, NMeHyeMBIX cy6crpara-
MU, N peaKknus MPOTEKAlOT Ha HEKOTOPOoHl MOBEPXHOCTH DOJbMION MO-
mexynnl Geaka. B arom cMbicie depmMeHTaTHBHBIE KAaTall3 CXOJEeH C
reteporennnim. Onuako Genor-pepMenT m Manble MONEKYNB cybeTpa-
TOB HaXOAATCA B onHO#M (hase B pacrBope. Mmeercs crporas cTexmo-
MeTpuf B3aMMOJEHCTBHA — KaK NpaBmio, oana OGexxosad rtiIobyda
B3aMMOJeHCTBYeT C OXHON MOJEKYIoi CyGCTpaTa Mam XPYroro JIMrae-
na. Ilpm saammoneiictsum obpasyerca Pepmenr-cybcTpaTHbLE Komn-
aekc (OCH), crpoennme m cpoilcTBa KOTOpPOro M3ydaloTcd (PH3UIECKH-
ME U XEMAdYecKHMu Mmeromamu. (DepMeHTATHBHEIA KaTajilms B PacT-
BOpe — TOMOTeHHBIH KaTalmns.

Moxtnuo paccmarpmpaTe )epMEHT Kak «IepHEI AIMUK», mpeodpa-
3yIOIMA BXOXROM CHTHAN — MOJIEKylY cy0CTpara B BBIXOJHOH CHI-
HaJl — MoJeKkyny nrpodykra. Vimeiorcsa nasa cumocoba Iis HMCCIEROBa-
HE" YCTPOMCTBA M MeXaHM3Ma DPabOTHl «UYepPHOro AMIAKa»: H3y4YeHue
MmonexyunsapHoit crpyrrypst depmenta 1 MPCH n maydennme KuHeTMHKA
(pepMeHTATUBAKX peaKmAil.

§ 6.2. Kunerura mpocThX (PepMeHTATABHBIX peakmnii

Paccmorpam mpocrefimnyio (pepMeHTATHBHYIO DeaKOWio IIpespa-
menaa cyGcTpaTa B HPOAYKT B OJHOCTAAMITHOM Liponecce

Fo—}-S%FI%FO—l—P.

3necr F, — croboanmmit ¢Pepmenr, S — cybGerpar, F, — OCK, P —
HPOAYKT. ¥ CTpelnok yKasaHsl KOHCTAHTH CKopocr: pearmuid. IMosdo-
JKAM, IJA OPOCTOTHl, 9T0 MOMKHO npeHeGpeds k_, — o6paTHOH peak-
ngneit. Kusernueckne ypasmenuna nmewot suy (3mecs F,, S, P — won-
IesTPaHan)

S=—kF,S+k_F,

F.l =k1FoS - (k—l + kz) Fh (619)

P=— S == ng(.
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O6mas KoENeHTpanmusa depMeHTa TOCTOAHHA
' F,+ F, = E = const. (6.20) -

Uckmogasn u3 Broporo ypasmesua (6.19) F, ¢ momomsio (6.20), mo-
ayaam

Fo=FkES —~(k_, + ky+k,S)F,. (6.21)

Cumcrema HaXomuTca B CTAHOHAPHOM COCTOSIHHM, €CAM MMeeTCsS 0OMb-
moit m3butok cyberpara, S>> E. Iloka coxpamserca cranmoHapHOe
cocrosiame, £y =0 (m, xomeuso, #,=0). IHogcamM 3T0 HarmIAmABIM
upaMepoMm. Hykuo saBasars GoruHKE, JTo MOMEO OnicTpee CHenats,
LOCTABUB HOTY Ha CTYJ, KOTOPHA TeM CAMBIM UTrpaeT poJb KATANMA3A-
topa. CybGcTpar — HesaBA3aHHHI GOTHHOK, ITPONYKT — 3aBA3aHHHA,
cBobonanll Pepment — csobomuutit cryn, MCH — wora; mocraBieHBasn
Ha cTya. Ecam 3apssars GOTMHKA HYMKHO 60dBIIOMY YHACILYy JIOfelt
(crakeM, MaTpocam @0 TpeBore), a UYHCIO CTYJbeB HeBEJIMKO, TO
XHCI0. CTYNBEB, Ha KOTOpHE [OCTABAEHK HOTH, Oyfer B TedeHme He-
KOTOPOTO BPEMEHH [OCTOAHHBIM.

WUrax, B cranmonapuoM cocrosmmu F, =0 u m3 (6.21) nomxyvaem

k,ES

Wz (6.19) caepyer, uro
. . . k. kSE
U=P=:—S=k2F1== 12 (6.23)

51 L o
k_y 4k, 1 Ky S

v — cropocts peaknum. Ilomenms umcimTens m 3HameHaTedb Ha Ky,
noayuaeMm ypeeuenue Murasauca — Menren:

k. SE
rne korcrarnra -Muxasiuce ~
Ky =210 (6.25)

1

Tpesme weM paccMoTpeTh 3To ypaBHeHue, JOKaKeM, WIO0 CTaquOHAPHOE
cOCTosTHME JeifcTBUTENLEO0 peanmusyercs npm S > L. Ilponnrerpupyem ypasHe-
nue (6.21), cuAras S TWpaKTHYECKU LOCTOAHHBIM, T. . paccMarpEead S Kak
MeJfIeHHO M3MensONImitci mapaMerp. B Momenr ¢ =0 fmoGaBnenusa (pepMenra
K cy6erpaty Fi(0) =0 (Becs g)epmem cesobopen). Iloxygaem

klES
F Tk RS
T == (k-l + kg + le)"‘.

F = (1 — ¢ =), (6.26)

11e
®CH F, penakcupyeT K CTAapMOHAPHOMY 3HaueHHUIO, oTBegqawmeMy Fi =0,¢ Bpe-

MeHHOH IOCTOANHOA T Tem OuICTpee, qeM OolbIIe KoHIEeHTpanusa cybcrpara S.
M3 (6.26) cmepyer, uto

Fy = k,ES exp(—t/t) — 0. (6.27)
Nopcrasaas 3Bavenmn F; (6.26) m If:l (6.27) B mepmoe ypaBHenme (6.19),
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HAXOIUM -
. : k k,ES : .
§ =—kES EXp(—?’) —W[l—exp(—?)} {6.28)

T. e. IpE {—> oo BeIHYHHA S meftcTBETeNBHO CTPEMHTCA K CTATIHOHADHOMY 3Ha-
genmio (6.23). 9ro cBA3AHO C HCXOIHBIM IIPeINONO:KEHHEM O MENNEIHOM MaMe-
nenmr S. OTHOCHTeXbHAsE CKODOCTH H3MEHeHHA S [eACTBHTENLHO Maja IpE

S > E. Benmumna S MOHOTOHHO YOMBaeT BO BpPEMeHH, ee MaKCEMaJlpbHOe 3Ha-
YenHMe OTBEYAET HAYAIBHOMY MoMenTy ¢ = 0:

S(0) = —K,ES.
MaxcuManbHOH Mepo# H3MeHEeHHA S TO3TOMY ABIACTCH
klES

m. (6.29)

AS ~ 8(0)T=—
Jlerxo BmeTh, uto upy E <« S
|AS] < 8.
Bumecre ¢ TeM AF; = F(0)t =~ —AS m AF/E > |AS|/S.

Bepremca & ypasmemmio Mmxasmuca — Menrter (6.24). 3asucm-
mocts vU(S) momo6ma maorepme Jlemrmiopa (pme. 6.2). Hpusan me

BMeeT 0COBEeHHOCTe#, CKOPUCTH pe- v
AKOMH ACHMOTOTHYECKM CTpeMmares o o\
K cBoemy HambOnBIIEMYy 3HAYEHHUIO
np| S — oco:
Vmax = sz. (630)
CrnenoBarelnnHO,
UmaxS
V=, 6.31
Kyt 38 (6.31) s
Pmc. 6.2. KpuBan Mmxasnnca —
Mpn v=0,5Vmx #umeem S =Ky, Menten

T. e. womcranTta Mmxasamca ecrts
KoHOeHTpanus cybcrpaTa, opm KOTOPO#l CKOPOCTL DEaKOAM pPaBHA
HONOBAHE MAKCHMAIbHOM.

VYpasmerme (6.31) yno6Ho npeobpasosare no Jlaiimymsepy m
Boapry:

L L (6.32)

Crpoa rpadpur sasmcmmocrm 1/v or 1/S, maxomum 1/vm.e DO TOUKe
nepecedeHns OpAMOil ¢ ocplo opaumEaT n Ky 0o HakIOHY mpAMOil.
Honcranty Muxasamca MOMKHO OpPeJCTABATH B BHe

KM == kz/ki + Ks, Tae Ks = k-l/kl.

Bee Tpa KOHCTAHTEL CKOPOCTA MOKHO OIIPE/leNATh, IPeJICTaBHB (6.32)
¢ momompio (6.30) B BUge
Umax . Kg Umax

—l=—=+ 7 ES’ (6.33)

v
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Ilpn mammom 3madeEMy S 3aBHCHMOCTD Uma/U —

1 oT Umax M300paKa-

eTca OPAMOI JWHWeil, oTceKkalomeidl Ha ocH OopAuWHAT OTpe3ok Ks/S,
a Ha ocm abcmumee orpesok — 1/k,ES. V3 npaMmix, monydeEHRX Op;

= Fp— PR
/(3/”,,_3
Fa
J
Puc. 6.3. Cxembr mmpomeccoB ¢

KOHKYPEHTHbIM
KYpeHTHHM  (6)
naeM

{(a) ¥ HeKoH-
uHruOEpoBa-~

Tlpn neronrkypenThom unzubuposanuu woMmiexc I,

pasHbIX 3HauemsmAx S umw E, wmoEnO
naitru ky, k_y, k..

PaccmorpuM Temeps Takylo ke
Peaknui0 [OpH HAIAIMA MogndHKATO-
Pa — BemecTBa, BBI3LIBAIOIMET0 H3Me-
Henme CKOpocTH peaknmuu. Ecam Mo-
IuPUKATODP 3aMeqIseT peaKmhi, TO
OH HA3BIBAETCH UHZUOUTOPOM, B OPO-
THBHOM ciydae — akrusaropom. Obo-
3HAYMM KOHNEHTpamui0 uHruOHTOpa
gepes I. Ha puc. 6.3 npeacras-
Jensl TpadmIeckme cxeMbl (2pagvr)
MJIg [IBYX OPOCTEHIMHUX CJHydaeB WH-
rubuposarnn. Ilpn konkypenrnom un-
2ubupoeanuu  epMenTt, HAPALAY C
®CK, ofpasyeT HeaKTHBHBIH KOMILIEKC
¢ I, obosmauaemniit F,. Iarnbmrop
KOHKypHpyeT ¢ CyOGCTpAaroM, CBS3HIBa-
AChL C AKTHBHBIM HenTpoM ¢epMenrta,
obpasyercsa

apu ssanMogeiictenn OCH F, ¢ .
Vpapaenna crangoBapuoii Kumetnkm npa S > E, I>E B Dep-

BOM CJIydae HMeEIOT BHJ

Fo=—(kS+ kF,+(k_y+ k)F,+ k_,F, =0,

Fy= kSF, — (k- T k) F, =0, ‘
(6.34)
Fy= kiIF, —k_3F, =0,
E= Fo+F,+F, v==~kF,
HUx pemenue mmeer Buj
kS k S Lol
Fi=——F, F,=2_F, (1 3) '
1 k—l+k2 0 2 k_3 0 + -—I+k+ _3 F01,
#, cIeNoBaTeNbHO,
. k2k15 . kQSE 6.35
VTR R YT Kyt 8 TRk I (6.35)
rae K; = k,/k_;, MakcuManbaasg CKOPOCTb Uma = K,E He mensmercs,
HO CKOPOCTh Opu Manux S yOniBaer.
IIpn mekomKypenTHOM HHrHOEPOBAHMHA
Fo=—kSFy+ (k_, + k) F, =), .
Fl= leFo—(k_("'kz+k3I)Fl+k—3F2=O,
j - koIF, —k_,F,—0,  (6.36)

E=F,+F +F,,
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Pemenne mMeer BUJ

k,SE
U= e, (6.37)
Kyt S +KSI .
IIpm sToM ymMenbinaeTcs MaKCHMalbHad CKOPOCTh
k E
2 (6.38)

Vmax = m

Ha npakTmie 3a49acTyi0 CHTyaiusa Gojdee CIOMKHA.
B HecTammoHapHHIX CHCTEMax peIleHme fasKe UPOCTHIX KWHETH-
uwecknx safad rpebyer mpmmenenus JBM. Uncnosble pelieEma JaiOT

Puc. 6.4, KpuBaa cBoOomHO# SHEP-
rug [ag peakmun O = M (Pyma-
pat == maxar). OE, ME — xom-
naexcn ¢ gepmentaMu. Yumena —
aneprasa G B K/[:K/Monb

6omee GorarTyw EHOOPMANMIO O KOHCTAHTAX CKOPOCTH, HEOOXOXEMYIO
B CIOKHBIX CIyIafAX.

B pefictBuTenlBbHOCTH fake B NPOCTHX CIydYadAX IpeBpalleHne
cybcTpara B IPOAYKT IPOTEKAET B HECKOMbKO CTaJHIi:

Copomusa IIpespainesHne ITecopaust
E4+S T T"ES EP % E + P.
ITecopbius 0OGpaTHOE npeBpalleste CopOmust

3necs E ects F,, ES = EP mMu1 panee oGosunauman gepes F,. Uccre-

JI0BaHUE 3aBHCHMOCTH KOHCTAHT CKOPOCTH OT TEMIEPaTypH I103BO-

adeT onpeneasTh »@@erTHBHHE 3HadeHUs cBoOOIHOII »Heprmm, 9H-

TaJbOWEA W SATPONME aKTHBAanWu. Peaknua mMeer ciomuuii npoduis

g ormx Benmuynn (puc. 6.4). Onm Geuim ompenielensl A MHOTHEX

TPOIHECCOB, NPHYEM BHACHAIACH Gonbmasa Polb 3ATPOUMITHOTO BKIAA.
+

Jina Gt (epMenTaTHBHEX pearmmil XapaKTepHh BeJWUMHB NOPAAKA
: + +

40—80 rJls/voms, ana H™ — rtoro e wopanka, maa ST — 40—
160 JIx/ (moas - K). Hamommmwm, uro mpu 300 K 140 [/ (mons - K)
[aioT BKaajx B cBo0oXmyIO amepruio, pasHbii 42 k/lxk/Mcas. Yeranos-
Jen Tax Ha3BBaeMblll Komnencayuownnwvili sggerr. WUavenennma sn-
Taipnmm AH B mpolieccax, NpoTeKawHIMX B BOAHBIX PACTBOpax, 3ada-

CTYI0 TPONOpHNoHAIbHH m3MellenmaM ouTponmm AS. To e ormo-
: + +

emTcA K aKTUBANMOHHEIM mapamerpam: H71 mpomopumomansmo S*t.
JlamMpm npemmosiomua, 4To 3T0T 3@deKT ompepelNdeTca CcBoiicTBAME
BOAB: m3MeHeHme KondopMamum Oelka, CONpPOBOKIAEMOE BHITECHE-
HEeM BOJIH W3 aKTWBHOW MONOCTH Ti00yABI, BEI3BIBAET IePeCTPOUKY
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OKpyRawme#t BogHO# cTpyKTypH. HoMmnemcammonubii sdgert mo-
eT OBITH BasKeH [IJIS TEILIOKPOBHBIX opraHmaMoB. MaiocTr uaMe-
+

vennit AG m G BcnejcTBHEe KOMNEHCAINH 03HAUAET MaAyl dyB-
CTBHUT@ILHOCTE (pepPMeHTAaTHBHBIX NPOMECCOB K TEMMEPATYPHBIM H3-

MEHEHNAM B OKPY:/KRalIimeii cpepge.
+ 4+ +

Onuaxo 3Ha4eHHEA G", H" u §* naa depMeHTATABHHX peakmui
ycirosHsl. Kuperudueckne mM3MepeHHs MOKHO BeCTH JHIIE B Y3KOM
TeMNepaTypHOM HHTepBaJe. AKTHBAOHOHHBIE NapaMeTPel CHIBHO
33BHCAT OT MOHHOro cocraBa cpenst, or pH u . n. Ilpm srom ypas-
HeHHe AppeHHyca MOMKeT He BBHINOJAHATHCA, TaK Kak raoldylaa HCnbI-
TEHIBaeT CTPYKTYypPHBIE TEpecTPONKMN, 3aBHCANIEE OT TeMuepaTyphl.
VYxkasanHasgd MHTEpUpeTANUsA KOMIEHCAMHOHHOTO 5SddeKra MomKer
OKa3aThed WLI30pHOR. JTH BOMPOCH OCTAIOTCS WOKa OTKPHITBIMH,

CyumiecrBeHsas 3aBHCHMOCTH (DepMeHTATUBHOH aktuBHocTE oT PH
cpefisl  ompeeidseTcs HONHDIEKTPONMTHOH mnpuponoili ¢depmenTa.
(DepMeHTATHBHAA AKTHBHOCTh, XapakTepH3yeMast, B 9aCTHOCTH, KOH-
craHTOl k,, 3aBucHT oT pH xoxoxomooGpasuo — k, mmeeT MakcUMyM
npu Hekoropom sHadeHun pH m yOsiBaer npu yMeHmNIeHUW UIH yBe-
augenun pH. lpenso:men pajx TeopeTHveckux Mojeleil, o0BACHAO-
mux B o0mux uweprax Takywo saBucuMocTh. llomnueHas Teopus Tpe-
Gyer, ogHako, Oonee mogpoGHBIX CBeneHHIl 0 (epMeHTaX, 4eM HaM
IOKa H3BECTHHIE,

§ 6.3. Xumnuecxne acuerTs! pelicreus PepMeHTOR

XaparTepuble 0600eHHOCTH (PEPMEHTATHBHOIO KaTaid3a — 0Odb-
mas aKTEBHOCThL M CTPOTaf cnenudUIHOCTH MO OTHOUIEHHI K Cy0-
¢TpaTy Wim rpynme cyOerparos.

MonexkyaspHOil aKTUBHOCTBIO HIH uucaom 060poroe depmenta
Ha3bIBaeTca ducio Moleil cyGcrpata, DpeBpaiaeMbIX B OHY MHHY-
Ty omHEM MoieM diepMeHTa RPH 3HauHTeIbHOM H30BITKe cyOcrpata,
S > E. CeoiictBa depmenTos maywaorcs in vitro. Muorne gepmenTnt
HOJYYeHH B KpHCTALIMYECKoil ¢popme.

CyGcTparsl — Majlple MOJIEKYAH HMJIH Majsle TPynne 0oJapInmx
molerkyil. Hanporus, gepment maxpomoixeryispes. Crelosatensso,
cyGeTpaT Hemocpe CTBEHHO B3amMoJeilcTBYeT C OMpeNleIeHHBIM Ma-
JAHM Y9aCTKOM MOJEKYJIbl (epMeHTa — C €8 AKTUSHbLY LEeHTDOM.
Ilpupona aKTHBHOTO NEHTPa, T. €. COBOKYNHOCTh M PacloJ0KeHHe
aMHIHOKHCIOTHHLIX OCTATKOB, a Takike kogaxTopoe (cM. c. 48), Bxomsi-
DX B ero coCTaB, YCTaHOBIeHa jis psiia gepMentos. Mo yme yno-
MuHaau o dQepMment-cyGerpardom yaHasavmm (c. 98). Wsmenenma
aKTUBHOCTH, BO3HHKAOLING B pesyiabraTe XuMumdecKoll MonudpBranmm
felnka, HO3BOJNAT BLUIBATh (YHKHHEOHANLHBI® TPYNNBl aKTHBHOTO
nentpa. CBefleHruss o ero CIPYKType NalOT ONTHYECKHE M CHEKTPaibe
HBle MeTOJbl, A4 TaK/Ke PEHTreHoCTPYKTYPHBIH aHAJNIH3 KOMIUIEKCOB
dbepMeHTa C KOHKYDEHTHBIMU HMHTHOMTOPAMH, CTPOEHHS KOTOPHIX
OJHM3K0 K CTPOeHHIO cyOCTpaToB. .
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