Turnover number.

In enzymology, turnover number (also termed kcat) is defined as the
maximum number of molecules of substrate that an enzyme can convert
to product per catalytic site per unit of time and can be calculated as
follows: Keat = Vimax/[E]r (s€€ Michaelis-Menten kinetics). For example,
carbonic anhyrase has a turnover number of 400,000 to 600,000 s,
which means that each carbonic anhydrase molecule can produce up to
600,000 molecules of product (CO,) per second.

In other chemical fields, such as organometalic catalysis, turnover
number (abbreviated TON) is used with a slightly different meaning: the
number of moles of substrate that a mole of catalyst can convert before
becoming inactivated. An ideal catalyst would have an infinite turnover
number in this sense, because it wouldn't ever be consumed, but in
actual practice one often sees turnover numbers which go from 100 to a
million or more.

The term turnover frequency (abbreviated TOF) is used to refer to the
turnover per unit time, as in enzymology. For most relevant industrial
applications, the turnover frequency is in the range of 102 - 10?s™
(enzymes 10°- 10" s™).

Yucno obopotoB peakuumn (TOF nnn TON)

B aH3nmonornmn tepmunH yucrio obopomos peakuuu, TOF, (opyroe
0603Ha4vYeHune Kyt ) ONpeaensieT MakcumanbHOe KOMYECTBO MOSEKY
cybcTparta, KoTopble 3H3MM cnocobeH NpeBpaTUTb B MPOAYKT B €4uHULY
BPEMEHWN HA OQHOM KaTannTUYECKOM LIEHTPE. DTy BENUYMHY MOXHO
paccymTaTb C NOMOLLbI COOTHOLLEHUS
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(BcnomMHMM ypaBHeHne Muxaanuca-MeHTteH!). [1na kap6oHoBom
aHrngpasbl, Hanpumep, Yncno obopoTtoB peakuyum pasHo 400000-
600000 cek'. 3To 03HavaeT, uTo Kaxkgasa monekyna kapboHoBowM
aHrmgpasbl MOXET NMpousBecTn 40 6*10° monekyn CO, B cekyHay.



B opyrmx pasgenax xumuun, Hanpumep, B MeTannoopraHn4eckom
KaTtanuse, TepMUH yucsio obopomoes peakuyuu (cokpaweHmne TON)
MMEET MHOE 3Ha4YeHne. ITO KONMYEeCTBO Monen cybeTpaTta, KoTopble
npopearnpyoT Ha OAHOM MOJfe KaTanuaaTtopa, noka KatanusaTtop He
noTepseT CBOEN akTMBHOCTU. Y ngeansHoro katanmsatopa TON paBeH
6eCKOHEeYHOCTH, NOCKOSIbKY TaKoW KaTannsaTop HUKOrga He nepecTtaHeT
paboTtaTtb. Ha npakTtuke npmuxoantcsa ctankmeaTtbes ¢ TON ot cta go
MUIMoHa n Gornee.

TepmuH TOF no-npexHemy ncnonb3yetca Ana ob03Ha4YeHUs
MakCuMarnbHOro YymMcrna Monekyn cybcrpara, npopearmpoBasLUNX Ha
OAHOM KaTanMTU4ECKOM LEHTPE B eANHULY BPpEMEHU (Kak 1 B
3H3uMorornn). [ina BaxkHbIX NpoLueccosB B NpomMbiwsieHHocTn TOF
06bI4HO paBHbl 107 - 10% cek™ (y aH3umoB 10° - 107 cex’™)

KOMMeHTapMFI. Cnoso "turnover” Heyga4Ho nepeBefeHO Ha PyCCKUi
A3blK. Peyb ngeT o konuyecTtee npeBpaLleHnin Ha 0 gHOM
KaTanMTU4YEeCKOM LEHTPE (MK Ha MOSie KaTanuTuyeckux ueHTpe). Ecnm
Mbl roBopuM 0 YactoTte (TOF) , To 3T0 YacToTa NoABNeHns cBexen
MONEKYNbl peareHTa Ha KaTanuTuyeckom ueHTpe. MNpeabiaywas
MOneKkyna npopearmpoBana, LeHTp ocBoboauncs, HoBasi Mosiekyna
nogowna. Bcé-takm, no-pyccku, nydlle ckasaTb YMCIO NpeBpaLleHui, a
He 4Yncno o6opoToB.

TOF umeeT pasmepHocTb cek |, TON — 6e3pasmepHo.

Ob6paTtute BHUMaHue, 4to TOF onpenensieTcs B TOT MOMEHT, Koraa
CKOPOCTb KaTanuTU4YeCcKon peakummn MmakcmmarbHa.



