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Relationship of Catalytic Activity and Charge State of Hemin
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Abstract: The kinetics of H,0,-dependent oxidation of guaiacol catalyzed by hemin was investigated. The
molecular frontier orbital energies of hemin were calculated using DFT. The results showed that the cis-hemin
was more active than the trans one. It was found that there was excellent correlation between catalytic activity
and frontier orbital energy. The activation energies of the same hemin, cis or trans, decreased with the increase
of pH, indicating that the negatively charge was the key factor on activity.
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(7] FIHEFAET TR TR SRR, RMIEE T, RS HES F BRI %
M AAHIE, ER T (REF) RS FHUERREREIL, MR (HARE ) fefliH s
FHIERER TR, M5 BRI A5 Xt faf B AS TR A4 s B o 43 T IO BB RE T B4 R — 30, 455
R R R IR AR R, SCRK (7] 4R T R IL Y AR SRR AR L (non-
uniform potential field catalysis) : 57 HLfar HCo S Pl fhE Ak S 0 H Sy sl ) (A3 AL, T o F ey v )
SRS AIE AL, TE A 3 P ) VR FAR R e AT S B2 e 1% AL BE

T VERGA R E L BDIRES 0 T RIAATE S AL ], Wi BDIRES I iU 2 S B R TG PR AL, £
BEERRE, Xk [9] KB, PENiEE Candida antarctica lipase B ( CALB) Fll Candida rugosa lipase
(CRL) ¥ TRkER HmmR 5 RO 5K R A S BTG PE, SCU0R W], BeiR Hmme 2AA 5K S 1
By - fREIRE ), WONAHLES - R RE s B AL R RE . BT, SCER (10 - 11 ] $EH T AW
VO HEA RN B IFG 7 5 TP 3 TP e e AR b SRR BE By IR, B 3R iR A 5K AR 1Y
HLES — RS RE ST, BN CALB F1 Pseudomonas cepacia lipase (PCL) FE_FibiEHIH 8B 5 /KK R 41
MG, P, EEIN Ny, HATERHEA SOV RS ORI EN], 4T A

HRBR (porphyrin) & R 4 /> MHESE L 7 Y EEAR I 18 BRI IR G4 Mok K AT A il
LUK (BRUNIRR) | MR (BRARMR) . ZEAR B12 (EEPRMER) | MERER (BERRMK) SRS AAE TAEY)
RN, SIS EAL . EEs IR R A, R4 ar AR MR /2 rh 2 OCE R oy . B
WIS E ALY (horseradish peroxidase, HRP) FIJLLLEH Mb 454 F+20kH0L, #RJE i — &% kB Fn—
A MELRFHAG A R 5T, (TSI EEIER, A nzimiEm, BB Mb 78
454 5 HRP 3R, AT U Mb s BA fEAVE T . A SC LA S Al S 40 B B AR 5 S i Ay 55 A1
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PR, DAL 5 Ay A 5 HA AL AT PR DG R

1 MR ERE
L1 XF5KH
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SLHNAT UL 43 66 BE 3 ( Beckman Coulter, DUS00, 47 B FHIRAEHL) , pH 31 ( Mettler Toledo,
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F—ERET, IE5 470 nm AWSGEEE A L, WEwH %,
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BT MEIARE S A R R L BE Fig.2 Frontier orbital energy of heme in
Fig.1 Activation energy of guaiacol oxidation its negatively-charged state by DFT
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