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HOBSREEE SR PR, AR 7. 82 x 10 = mol/L () HRP Y53 (A $£50-AT IOLIEMISE ) o B TE A M
£ pH {H#7 3.0 ~6. 0, B £L KH,PO,-Na, HPO, (PBS) pH {8} 6. 0 ~ 8. 0, Bi#> pH fH % 8.0 ~ 10. 0( BT
BREE 130 0. 1 mol/L) , ¥ BERR4A (SA, Sigma,0. 2 g) ¥f#TF 100 mL #K P ECARBEE 2 ECH 0. 2% H7K
%EHc, 5 HRP WS WUR & BT, INA N, N-— 1 5 51 Btk (DMF, 4347 45) , in s 8E e b i3 #2, H,0, A
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Table 1 Electrochemical parameters for horseradish peroxidase in sodium alginate films

PBS,0.1 mol/L pH =7.0 PBS/Ethanol,pH =7.0
Ccv Swv cv SWV
E°'/V AE/mV E°'/V k/s™! a E'/V AE/mV E°'/V ks a

~-0.364 83 -0.340 42 £3 0.48 -0.356 58 -0.340 46 +2 0.56
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SHEEAR-EERERMOTRERMELE™ , TaEEE A RNES AR, QR RERR®
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Fig.2 Cyclic voltammograms of HRP-SA/EPG in MAZSKWEFRRER
0.1 mol/L buffer solution/Ethanol solution(1:1) Fig.3 Cyclic voltammograms of HRP-SA/EPG in
at different pHs 0.1 mol/L V(PBS):V(Ethanol) =1:1(pH =7.0)
Scan rate:0.5 V/s after injecting different volumes of air
pH:a.9.0; 6.7.0; ¢.5.0; d.3.0 a.0; b.1 mL; c.2 mL; d.3 mL’
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“Table 2 Relationship between catalytic current and concentrations of H,0,, NO; and HCE
Solution Analytes Range of concentration Linear re:gresswn Cornela.non Number of
equations coefficients measurements

PBS(pH =7.0) H,0, 16.46 ~135.00( pmol/L) I(pA) =5.18 +0.22C 0.999 10
Tartrate/ Ethanol(pH =5.0) NO; 3.28 ~19.58(mmol/L)  I(pA) =3.59 +0.22C 0.999 7
PBS/Ethanol( pH =7.0) HCE 0.242 ~1.103(mmol/L) I(pA) =3.16 +6.92C 0.986 5
Tartarte(pH =5.0) NO; 2.75~32.23(mmol/L) I(pA) =1.61 +0.58C 0.999 16
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Fig.4 Cyclic voltammograms of HRP-SA/EPG in
0.1 mol/L V(PBS): V(Ethanol) =1:1(pH =7.0)
containing H,0, of (a)0 pmol/L;
(b)32.14 pmol/L; (¢)61.36 pumol/L
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Fig.5 Cyclic voltammograms of HRP-SA/EPG in 0.1 mol/L
V(Tartrate) : V( Ethanol) =1:1(pH =5.0)
containing NO, of (a)0 mmol/L;
(5)5.37 mmol /L, (¢)10.25 mmol /L
and (d)14.71 mmol /L
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Fig.6 Cyclic voltammograms of HRP-SA/EPG in
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Hexachloroethane of different concentration
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HRP-SA/EPG 7ERR 4 PBS/ ZBE R G WP, ERRWE A 0.2 ~ 0.8 VN, 25 1 M a# K
HRPFe" /Fe" Hy %t 9 EALIEFMe . X VR PN HCE i Z B2 v, Foik R e 3% K, AL r I
W/, i BB HCE BYAm A, 7 [ vy 032 7 334 i, e o, S50 ol S, 3K R S TR0 0 A o PO AR AIE
(B 6) . TFEWRTIMAZBER , 88 R I B TR, UG R i A3 ARt SRR SUR R A
FEHE I, T/ HRP 44k HCE BRMSE R . ZE—E MWK M, AL A 5 HCE I BRHX R
(K2). ZERERE, M1 A, 8RS 10%,
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Electrochemical Characteristics and Electrocatalysis
Behavior of Horseradish Peroxidase Entrapped in
Sodium Alginate Hydrogel Films

LI Ye-Mei*** , LIU Guang-Dong®, ZHANG Zhi-Ling’
(*Department of Chemistry , Teachers’ College of Yunyang , Danjiangkou 442700 ;
b Department of Chemistry , Wuhan University , Wuhan)

Abstract A stable enzyme-modified electrode was made by immobilizing horseradish peroxidase (HRP) on
edge-plane pyrolytic graphite( EPG) electrode with sodium alginate hydrogel. The entrapped HRP underwent a
fast direct electron-transfer reaction in both phosphate buffer and phosphate-ethanol buffer. The formal poten-
tial( —0.364 V vs SCE) indicates the redox of HRPFe( Il )/( Il ) couple. The E°’ is linearly dependent on
solution pH, suggesting that electron transfer is proton-coupled. The catalytic reductions of oxygen, hydrogen
peroxide, nitric oxide and the dehalogenation of hexachloroethane by HRP were also explored.
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