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1 WK EMAGE

1.1 KASER

HAEBEAB(E.C.1.1.3.4, W #GOD, k¥ T R %E,18500u/g) .S~ D~ HEH M
1,4 - EBRHWE Sigma A7 .a- HHEH RS Y (HTS CD, K4 F & 4000, Budapest 7
W RIF RELRE=5H), 8 (Ri#R GD,Fluka 22 8] 7= & ). el B =00 i ). B
HEBR KA KE S, TR EREEN 0.05 mol /L BERELZE W, pH 7.0, AR 4K
1.2 {u#%

AL E F XHD — 1 fE B A0 LM - 15 834X . RA S = d i, 415 B a ik,
WAHRER IS LK.
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1.3 ABEMEFRERESYWHE T GOD/PCD BiR kK&

AR RSY I AR RES YRR -BES RN A7 BREA TEME
REE,ZXM TR, EFET O THEKELR:

(1)# 10pL. 2% CD,20 pL 0.1 mol/L GD #1113 pL 0.1 mol/L HCI MI/KEKIE S, HE
BB A AMBESSEREEREWBR ABBER KBk RE L, EHE FREANTRESR,
FRTRKGPER, BAEBRRE DERABENREY (PCD)E. BEEEH B THE A
BRI R R BRI RS . B S MBE = MaRET R L R, KRR RES
VI S BB & N BAF, KN AR KBBR P ARG B E. Bk, ROTABEBAE DR
Bk, LA R B PCD IR AT — ML E.

(Q)EHW A PINAE R K GOD, M iR #1844 B AR /9 48 [ 25 R 45 LA B 5% R
AR B & BEARRK GOD/PCD BEHR, FEERAEF pH 7.0 WBREZHEBRAT)PH
.

G)EBRB A FMAERY BQ, H LR KB E BQ RS EEK.

2 SRR

2.1 HHIERESYHFEEXN BQRZITAMIRM
B 1k a2 2 mmol/l BQ WM PHAERMWBEAREZE, YA RE RS I EEANE

BERAEY CD B, REMERE T A b~d BRI FEE COWE MK, B RENNE
BAEHBRE, BEAEFERB /D SMARATRBAIBQE CDERT A FEEY, A
BT EHHAZBQWKE, AHEEYTWBQASRERM AR ERN. ANE1 HMTEH,
LY CDWREEBREMAERILFRZ2WE, RAXBYEREEAHMEES CDERES
W HEES FRSGHWERBIBFREMERMBRSAR. 2R, REERW AT HTFBS
TFHEDREFERANPE,BERTX T IR TEMD. BT A XK B K, X B OUR T HE B
BEY S RBMEA BB TEE . SEERTERER N

nBQ + CD—BQ-CD (1)
BQ-CDRELEY.» HEB N IHERRGYFBESHNELRSY FHEB. HF LK EFE
& WNAEEIMTXRR:

[BQ-CD}/[CD]=K[BQ]" (2)
RPFHESRAEHERYMOWE, K A FEEH. BOE 1 KRR IWERER R d g
7 BQMEFEHGIE, AR CDRETHESBAS BQWEESERR I BXLRA

1/1,=[BQ}/[BQ], (3)
Iy BB BN & CDERERWEE N [BQ) B AW R . f b2t Bk R AR 2

[BQ-CD]=[BQly(1- I/1y)/n (4)

[CD] =[CDlo- [BQly(1- I/Iy)/ n (5)

(CD], & CD MR . £ E 5 » E,BERG), (4)F1(5), g RAEL KX [CDlF[BQ],
EARBR Q)P MR IIRE. B2 RETH Y 2 =1 0 8 E 1 RZ 2 b KT g
HIRMERAR(3), (4)F(5)R &P IR EE, SR /5 4 [ BQ ~ CD]/{ CD B X 48 5 4 [ BQ &
M, T ARIFR AR X R (LA 2), FHoRkH K H%2.6x10* L/mol. 5 T HE, H 2 H &
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B n =2 BHN%XRBIL . Yamada Z5187 88 I 40 6 B RBISE o~ FEHIE 5 1,4 - KR
AAEER, NI ZERR 1:1 BEAYHRE K HXH2.1X10° L/mol. B 2 #EHEER 5 HM
. ALRHANIPEBRR SN T4 TER 4000, HETEMFTRETRIANBQFT
g4 AFTAK CD WERK,BQ AT EE CD A TEE, ARE PS5 DHIL
CD A F&E,Hilt n=1 REEN. UL K HRMGES TRERNERE —E /8.

E/V
-0.4 0 . 28 [BQI*/mmol?-L 2
d 0 0.14 0.18 0.22
A 2 ' ' X
L 1 1 J//l71 - ""
5{/_’—' a .
C O “
: ,0 = n=1 !
L J i ] E 1 - <
8] o
-0.4 ‘ 0 . 06 = | g
EJV
a 0 i 1
[O-Zmﬁ 0 0.2 0.4 0.6
[BQl/mmol-L™!
1 SR AEE 2mmol/L BQ# pH7.0 2 [BQ-CD]/[CDE %485 & [ BQJE
BB BB P MIETR R EZHE B K LR 2k

HIEHEE 50mV/s,CD ¥ (mmol /L) :
#£%(a)0,(b)2,(c)4,(d)6

3 FH&MSER PCD BRI pH 7.0 BB Z MiEB P HIEIR R TR
HiEEE 50mV/s

B 3 7 3 il 4 B9 & B PCD BEsRAR7E = A IR VA WK AP R 4T 20 YR 3 48 B A 1 30 1 46 T 73
ROIR S 26 , B P39 T UK R 38, e o O RS T BEAG , B S X B AR E 1, R W PCD R LA
REFREEHE, BUEABRTRSYWER T N BQ XA BMERAYF HQ & 76 B A&
BREIRPESH S BBERT. BA, RARETEREGYWES B EY 8N BQ 4T A BAK
SN ENEF P OHTR TSR ALBRANBEEK RS 0.4mg BQ, YA BQ AT
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SRS BES AR E R (10mL) A, K BN 0. 44m mol /L. ¥ I ¥ B4 B0 38 JF U4 e, 7 7B
WAL K EI &Zam1 /SE1 /4 RME3T AN BEEAAFERREER S EIMLam
172, e a] AR, PCD EEHr BQ HYA RO B L i R A ) K18 2. PCD BE X BQ & £
YERI A R BE Y B8 B AR A AT GOD/PCD B AR i 1 A= 49 8 i Ak B2 7 B 361 T
2.2 GOD/PCD EREREEiR FHEHEN EMRENEL

B 4 & GOD/PCD B§REHIARTE — 0.1~ +0.6 V B X HRL 2R, BQ i 1Kk HIwk LR
0.44 mmol/L . BB & #5580 il 28 7T 50, 76 B i ol A7 X PN 8 R Al A A 3 2 P IR RE N 3R
. —BEBB P MAEERE, SRR R, B AR RS, iR, £33
L R e AR o A B A B AR R AL TE . ZE B SO P BQ R RE A RER (HQ) , R &k F A
WRBIFE=Y HQ MEL B F . £8 Y B d AL XN E —45 & B AL T 5 H 300 (8 0] 86 25 1 0
BRI, 0 15 85 /2 B 97 W Michealis — Menten 81 1% % & A HE), 4 BQERLES
GOD Wy B F 32 (R, B 2 85 S 40 10 BB 4R [ b 8 M = S T3, 36 W00 48 7 Y0R8 L N2 P BQ Y
Michealis % %% 3.5 mmol/L, B 1638 % 89 GOD AR TR I8 7 W 1 BQ % B — ik
5~10 mmol/LIS! 7EA 5236 o BQ 1AM Mk BE 50 b 2 A 50 BB 15 Bk o R i i R e 3, IE B
Fri® GOD/PCD BgRE s I A2 —.

HEBREFH GOD & & B R EE T B 5 R TAEBMNR 0.6 V B EFRB K
H1 GOD & ExT A M m , B & B R AL i i3 K, R IR M A B R R B T ik
FEA - FERS S R KT KBS’ 28 R AR RIERKMEEEKRET
R B,

30f 40- A
2.8 -
2.4 ‘ _
2.0 7
« 20F - "
g 1.6 'E
b 1.2 :
3 0.8 3
“ 10 0.4 -
0
1 | i
0.1 0.3 0.5 0.7 0 z
E/V cs/mmol-L
B4 GOD/PCD M H R i B, I 0 b BEs5 TN 0.6 VEEFERAMEILER
I 8 25 8 vk 9 A4k S5WESR GODEBMXER
BQ B 0. 44mmol /L, HIWBHEE 20mV /s, GOD & # . #i£%(a)9 u,(b)18 u,(c)36u

i 2% b 80T R MR I (mmol /L)
GOD/PCD B 1% - # 250% Gk i — B BN B 7% B 3 B R 7 Tl R
TE N /%8 W SR T b B9 43 e, B S AR A I Y 0 PO B R AL 5B GOD(FAD™ ) R Ak N
A B 4 AR R AR GOD(FADH2) 8 F 121k BQ A LR A4, T iy gb AR B 8 IR 25
HTE ik HQ 7E R AR T b2k BQ R HQ 78 B v 4T 32 % BU AL K B FF 78 B R 3 K
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o8 TR N =Y RAYT HAAEMHEABR. FERNPEARRN:

PCD-BQ PCD + BQ

GOD(FAD") + G —>GOD(FADH,) +GL

GOD(FADH,) + BQ + 2H*—GOD(FAD") + HQ

HQ— BQ + 2H" +2e~

PCD + HQ =—=PCD-HQ
BRBHERERN I ENTBHE RO R ERRAN RN NEE,FEARFITR.
2.3 BEABERT BQ REMINESH

BiEE &4, PCD WA A1EREE T8 BQ R E WIFBAM R X, BB SR T/

AR PERTEN BQREATLUBM/N A TH—-LHE BQWEEHRE, R T & GOD/
PCD B B/EAT BQ RS % S8 . H 6 mH & 18u GOD M EFH R TE 50 mmol/L
HMERBBR PR EMRFERRS BQEREN T, EAERER MBEALXAEY BB
FIFFIE. FH IS BB T (0 0.6 V)R i F (BP B MW EH E T RBWMEZE) HEEX
BQREMBISER, TEE 7T IR ERXR, RUAME Michealis — Menten 3 1 E R R A
3 B 73R 4 B9 Michealis % 3050 . 3mmol /L, B A Jy %5 V& HE B I B 9 BQA K G #9110,
BIEH A A GOD/PCD BB R ERRAR R IB L. EREBP BQKERFN 0.44
mmol/L, &2 K F Michealis % HE , B 7] UG B0 59T B8R

40

-2

t/uA-cm

]
0 20 40 60
cpo/mmol L

B 6 VE VA R vk BE T B R AR 7  GOD/PCD F& o R X 22 B i Kz F)
B, T MR o g R Lineweaver — Burk &
MBEH GOD SR 18 u, MEH WY E 50 mmol/L,
HHEHEE 20 mV/s, B4R E W0 BQ ¥ F (mmol/L)
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3 it

FE A PR A A 2 S A A A o 3o A O S A TR Y i 32 A 0 5 AR, o X 2 M e AR Y
Bitd  ERBFEREESEFREENBEROEAARBINAR TR BREE
e, HYFEARZL. Flan, (1) AR A RRER R85 8 T 12 38 R 500 i BB B ik
(REBFEARIREB)RERE R LR LY BEERAR KRR TERE, TR
BAB A Q)BBEEAESHIENE FREAN AL FRLEANES DRI st
e EERZEARGYS THEHWRE, B TXHEEE - RBE. C)BELEFEDH
Wi FRERDMOEE LN B A EERS R ERYEER AR, LA LA
—E PRI 7 n A R AR IR AR P, K e AR R T R AT T £ 5 A B R A K B R B
FH W Bt BRI MRS PO, A SURE EF BRI R A 7 R AL T XA AT R
OEBRAEKBBPRERERR FERAKBRAEPHBEERMEAFHR S AEE, B
TTF, “ RS YHREIRT GOD # RIF BT 24K, EA17EK o 9 8 BB/, T EL3FH
WEARF &M, Bt EEd# - SRR IFRHENSEHBRAR.
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Inclusion Complexation of Cyclodextrin Polymer with
Benzoquinone and Its Application to Enzyme Electrodes

WU Bao — Zhang WU Hui — Huang*
(Department of Chemistry , State Key Laboratory for Physical Chemistry of
the Solid Surfaces, Xiamen University, Xiamen ,361005)

Abstract The effect of soluble a — cyclodextrin prepolymer (CD) on the redox behavior of
benzoquinone/hydroquinone( BQ/HQ) system at a platinum electrode was studied and according
to the voltammetric curves the inclusion complexation of the poly (a — cyclodextin) host with
benzoquinone guest was discussed. The insoluble polymer (PCD) membrane, prepared from
polycondensation of CD with glutaric dialdehyde, was used for the immobilization of glucose
oxidase (GOD) so that a new second — genernation glucose electrode was obtained. Owing to the
inclusion complexation, the benzoquinone as the electron acceptor of reduced GOD in the enzyme
— containing polymer membrane has higher concentration, thereby faciliating the electron transfer
of the immobilized enzyme. The kinetics of BQ reaction in the immobilized enzyme PCD/GOD

matrix was determined.

Keywords inclusion complexation, supermolecular elecrochemistry, poly(a — cyclodextrin) host,

benzoquinone guest, glucose oxidase electrodes



