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— MR ZE T8 GOD REGER 1%

AHEF KnelE KAEE BEF KEF

CREMERERKNEFRF R 430070

w M EREBERATEAREARTR, SHEFEAZEYY SLwRENRERE, B
M ELR (GOD) BERMFR, Fit T2 ERAEIIEEW, EWHE LT
## GOD Bk, # R GOD iR MR IGE S R Lok & . EZ TR 0.1 (V/VO I},
s SRR, FMEERNK4.3Y%, HeamEwmiRESFETEL SHESE
R E GOD i, GOD HEERE 20mmol/L # 5mmol/L EH MW EB A, & EkFE
s ZmMi kR EEE R, RNHRATFHARBZRTHASE. 8, ZRER
GOD i B RITME N . BT MmN IEE RS R TR

XK@ WHHE/LN, EEAMN, Mol WHEHNE, ZHTH, ATH

B Updike 2™ R 7Btk €4 EIHE T — KM A TANE W& AR, Wl
W 1% 28 2 B R P T R o R M v B M R LA T E

ERBERATE-AKREN, ¥EBEIREER, LEFHTR. DR
FROETYE., PIERSREBI RS, BHEE B0 E. TLROTER ¥ S8
AR B U A — T e, DR £ AR O R AL YT IR 2 — R SR A R BR
BT, B FHEMAILE (GOD) ARERZ/NELR, AIHTREL, ¥
BRI, BEdAdk, BEEXUESEERRME. RiTZHHEE, e SR TH
HIMRLAR .

1 #HRRFiE

1.1 EgEBiREI{E

1.1.1 BSA ¥:#%& GOD BB £ EHil# :GOD(Sigma, E.C. 1. 1. 3. 4. , Type 11,18
S00TU/ @) IR FHEMA KE R 4% W/ V) 4 MHEAEHBSA ML EZEAREKI . £
LBOTET 0. 2mol /L BEEEE W MR FE 2 200 (W/ V), B (B, 4%,
25%) AEBMABREE 2% (V/V),

B AR A 1E: 3ul BSA JHH, 4ul GOD IBWA 2! RZEIFREHR 2em 89 Teflon
WS E. BRTEBEN 1048 5C) BHEE, BETHEEZ FER 25BN
B, W E SHMEE TEABAERR (BHERS, BRI ER.

1.1.2 BEREE GOD BE M. Z#HEHEM (N1, N2, N3) X, GOD
(Sigma, E. C. 1. 1. 3. 4., Type I1. 18 500IU/g) BT HE@AK, WEH 4% (W/V).

AFRBREATE “AL” WEEEHEREHHEE (85-722-13-03),
EXF 109348 H 6 HieFl.
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R (EWkERART . %, 25%). PR S, THRULET -, Z2M
B Crtirds, RUHE . _

1.1.3 GODBBMHME: ) BAMAKE. N1, N2, N3 ZHEREM&MK (b=
20mm) ZE4ASCHKBIH 18. 6% EWALF-18. 6 K- FHEWRE 3048, BH 3.65
mol /LEERR 15 WK M 30 40805 L B R Je MR FukK g e, FEve Bk, (b) BRI 8.
Fri: A: B 0. 2mol/L. pHB. 5 WTEE B A Hl 7. XM IS MR 3.8
1 B EERHIRIE (25°C), TE/NBedFitis 30 4h, WA /KBARA N1, N2, N3 RS
— RN, LRI 4'COKEE TR 4 /B, BUB KB Z AP, B 0. 1mol /LHCH #%
W%, METZME, KERH 0. 05mol/L, pH7. 5 MR PR ETiE, TEHTHES
BRE., FHB: BRI AMNL N2, N3 BEE—KBEEBAESR 7.8% N _8B (AHWBER
WACH) B/, & 4 CORFIP R 4 /MRt . T 0. 05mol /L, pH7. 5 AJBFBRER Wi
e E, TEHTHEERLY., () BEREN. MY Img/mt M-SR E R
(pH7.5) TE 4 CF A% bR R e MBI R G290, H M 0. 05mol /L HIH#E
SRR ECHEEE S, SR E SR R, H M EE T R RSN E R
Teflon Hﬁ&l‘-l B R e i .

2 ITHZFGANKAE

REZhEEE R (V-16A). HHETEREERE TR EMN (GACD F4
B-EERHNMRAL F D, EURALET, APRZH. EERERLFTERH
(B4 BEREBURET. FEUNES Gkpi), SWEHNERTESH
BELE, REEHBAINTONEL R, SRAEERR, BRBRREZFRBRS
BUWr B AT TR . TAERA: RETE 2 8ml/min, HEHHE S04l

E1 LHELRATREE
Fig. 1 Diagram of the working system
1. Carrier stream, 2. Glucose solution . 3. Peristaltic pump

4. Automatic sampling valve. 5 GAC-1, W. Waste
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3 ZR594#

3.1 ZEFMFEOE GOD B iR NEN T
SRR H AR ZENWREER No. 1—9), ZBREM 0—13.04% (V/V),
BB AEREN Z8 3 GOD BRI EWMBMO M. TEXEHIZER (~18C), &
e LM 10—13 K, MEFHEX, TRERALER L,
®1 ZEMEGEGOD BRBNEHTR
Table 1 Disturbance of alcohol to GOD electrode (Sandwish)

Sample Glucose Alcohol X Response Net increase

No. {mmol/L) content (%) (mmol/L) increase (%) (%)
1 20. 00 0 21.54 7.7 \]
2 20, 00 1. 065 21. 27 6. 35 — 135
3 19. 99 0. 01 21.77 8. 91 1.21
4 19. 69 0, 05 21.82 9. 16 1. 46
3 - 19. 98 0.1 22. 38 12. 00 4.3
6 14, oG 0.5 21. 89 160, 00 2.3
7 19. 8¢ 0. 94 22.17 11. 97 4. 27
8 19. 05 4. 76 21. 81 14. 49 6.79
E] 17. 39 13. 04 20,18 16. 04 8. 34

TRENE, EREZE (<0.05%) MZCODMERLEENLTW, HHZBERE
B 38, He R AR S, X ZREIRBE 2 4. 76 %% (V/V) B, B AT 0 BB R K 6. 794,
BT W, Sk ZBEAAe, % GOD sk Ml E RS Z MR AFHE, THH
Xt F R E AT 4t fLTie .

wOmE—FRE LAY &k, BENE, BTERE. HFrZERTE&ME
BMEAHE, FLTREAMMBEA=ZEEHE.: (1D Tellon (XFREFE), BAX O,
HEEEM; (2) BSA-GOD ZBHE. AEEiLEE: 3) #WE (N TRMAE), FTERERE
PRERHREN. B AREAN TGRS, aTHDE XS T EREY AN L 365 Ik GOD ik,
MBS HRE, LRZEEGEABMETEZZERHHARERR, FAR
BRBHIES S ZR RS E SN, ERESENSFEE (FIA) 1, $aBefds
WEE, FHBEE, EHTFHZEETENBEAERLY. TLMARLY (1) (2 FRER
EEEENEE. FAEERNHELT. ENEEEH TR EEIHETREHTERL
M, BT W, ZEEAR R A BT R KA TS R TR E L, R BRI R, T
EMPHZBSHETEMHEENSEIREAXRNEZRRAOER, THKSLEES
WHELZ. HREEMEE GOD B H.0%, LIHHEBRE R/ Z M TR,
3.2 BAM GOD B i fom) f7 5

A 3 FEEMBE (N1, N2, N3), 43RS 2 Mk (A M B) #HiTE E /LR
RhEE, R RIRIAREEER. TEEMABERMY LN SB RN — SR ENAEESY
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£ B I =B

¥ #

11%

wg B IEYE (MR HE D Rom, AL E D 333), MMM EREBAI BE R A

ﬁ%ﬂ

LB PRESEESIRE Y 10mmol/L, 7EEHE (#28C) F, S8 TBEELEW 10K,
ICRMENE, KRERENE 2,
*2 RAMEE GOD KRR HEEITEN

Table 2 Response activity of GOD electrode with nylon mesh

Membrune type

Response (D)

Average reaponse (D)

NiA
N1B
NZA
NZB
N3A
NiD

8¢, 82, B8, 88, 88, 87, 86, 86, 87, 87
66, 64, 68. 68, 64, 60, 64, 65, 65, 64
108, 112. 112, 110, 110, 109, 108, 11¢
46. 55, 48. 55, 53, 54. 52, 53, 53, 52

5.5, 5, 8. 5, 5. 5, 5, 5. 5

12. 10, 10. E1, 1¢, 11, 16, 10, 16, 10

84
65
110
52
5
i¢

Nt S5 A . RATE A B N1 fa N2 LB 2B s Es ., LR N2A
A B R R, IEYERGED, (R, B EIE R R AR B R T T AR, R

MERTHAEND.

3.3 RN GOD Bk TNt ek sy Rk
SR ZBEA 08 GOD BRI THELE., 5B ARRKENEANT R
B CEZED HITERN, ZEEEM 0—9.09%, EHEMES AT 20K, REFHEH

TRET, HRARS.

®3 EEMGODBRERATHTHOMR

Table 3 Result of N2A GOD electrode resistance to Alcohol

Sample Ghuvose Alechol X Response Net increase
No. {mmel /L) content (%) {mmol/L.) increase (%) (%)
Al 20, 00 o 20. 28 1.4 o
A2 19. 99 0. 02 20.13 07 —0.7
A3 15. 98 0.1 20. 06 0. 41 —0. 99
Ad 19.9 0.5 19. 98 0. 4 -1
AS 19.8 0. 99 20 44 3,23 1. 83
A6 I9.05 4. 76 18.53 2. 30 1-48
A7 18.18 9. (5 18. 72 2. 97 1.57
B1 5.00 G 5. 0% 1. 8L 0
B2 4. 99 .02 5.12 2. 64 0. 83
B3 4. 99 0.1 5.14 3. 00 1.19
B4 4. 97 0.5 5.03 1.17 —0. 64
B5 4.95 0. 9% 4. 90 —1.01 —2.82
B6 4. 76 4.76 4. 72 -0 77 —2.58
B7 4.55 4. 09 4.73 3.93 2.12

TR ERY, YWHEHESY 20mmol /L B, ZBKENOME . 09%, HIEHR
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FI LI £ 220 UM, B Z Bk Rk 9. 09%, W O LM 1. 57%,. B
WEEMEAF ARG ZHEENE, ARERMASNBELBE N

TERQW Smmol/L Wi Wi #2 i 0, WEEMAZL (%) TEMARLA, 85 3%, E
ERERMELHREAT TR B, BF Smmol/L WH R EBEMBHENT
R BMRERKRERER, LREER R TR A RBEEETIRT £3%.

A 4 WU A 7] ik BE &Y 2 B 3 Smmol /L 20mmol /L 85 888 78 W0 &2 A RS W, JT LA B
R REENBERAERENRIETRES.
3.4 JBER GOD HRRMIRES

RLA WL A 5 # 20mmol /L M HBRHE 0L, 2 BIELLEE S b 20 K, #HTRES
ft, HERRE 4,

%R M GOD Wil 2ommol /L 9 %
HE RSB R AHON 1 17% MR A”“z*\\\\‘//,f»—ﬂ
B Smwol /L HERM CV AL 2. 8%, &% § %]
®H, HGOD UMM EIRRIF KT 8 P oes L
ERALER, g wf e
X4 EZEGODEERFMIZEST ar
Table 4 Error analysis of GOD electrode with R
Y 0 40 50 80 100 120
nylon mesh Taneth
Sample X SD cv P2 B AR B YRR
(mimol /L) (mmal/LY  fmmol/L) {%* Fig. 2 Stability of GOD electrode with nylon
20 20. 284 0. 2375 1.17 mesh
5 5. 005 0. 167 2.8

Dotted curve; N1A electrode; Solid curve;

3.5 RENGOD B iRhtiwm B ENE NZA elecrrode

il 2t I 2 M GOD B4k %t 10mmol/L W& SR MmN E, LT 575
B MM LY TP R fl . [ 2 U N1A, N2A B R M SR 45 1, 20T 32 5 KAV, N2A
Pt G A O R (B A R0 B R AS AT 102, 3%, B AR R R R R M R A I TR, REA
BORMBEERT. BTHRRAZEEE, ATV ESEETEH TR ERENTL
Bl ERT, NIA BBy mEEA —EREA TR, %35 X%k, WEEFwWIER
A 84Y, HREEWIEE, NTREEKRE, REEN (8R 3—5 /) RARK
HERT I R IR T M LRI T IR S, AW E SRR ANEE.

3.6 JEEM GODBEKNFHEHN #s5 REMGOD MEBENRFREN
L TF 4—5 AT, EiRY 15—30¢, Table 5 Storage life of GOD electrode with ny-
R EHE NIA f1 N2A Jg 00 0 57 0 b lon mesh
SRERENTREFMBOBEE, FB  Membane _ Remined sovity (%)
B (pH=7.5, 0.05mol/L) $ 4TI type 1 10 20 (d)
BRE, ERERERES, N2ABELE 20X NIA 100 86 50
RVRRFRRF ER. Mt L, ZBEE NzA 100 100 100

PHURE—T AL L,
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LR, ZBH TN GOD BEH—EE W, FERERETHRRK, RARRE
R GOD R L, XA TR EA NI, KU, B85 o Z BER 5 B 47
MEEHEES, ATSHNEZERRE, AFRYETRZE FRORRREMRT
— R KT B

£ 35 X R

(1) Updike S L ez af. MNature, 1967, 214, 986.

£2) Satoch I et al. Biotechnel Bioeng, 1976, 8. 269.

(3] Karube I & af. Europ T Appl. Microbiol. Biotechnol, 1979; 7. 343.
(4] Hirose S ¢t al. ] Molec Catal, 1979, 6;: 251.

(53 Enfors E J et af. Emzyme Microb Technol, 1981, 31 28,

(6) Graham A et al. Biotech Advance, 1985, 3¢ 208.

7] Wollenberger U et af. Analytica Chimica Acta. 1986, 187 : 36,
(8] Satch I ez al. Biotechnol Biceng, 1976, 18: 296.

93 Hamid ¥ & et af. Analyst, 1988. 113 s 81.

(10) RAEBE, LWL NE, 19950, 6 (43  296—300,

(11) BFF®. WM TEFH, 1991, 7 (4 : 339344,

€12) WRBE. £MTEEHE. 1989, § (2) @ 140—145.

(13) Mm%, SHITE¥E. 1990, 6 (22 172174,

(14) K EH. £HTEFM. 1986, 2 (2) 1 46—350,

A GOD Electrode Free from the Influence of Alcohol

Hu Weiping Zhang Xiaomei Zhang Xianen Wei Hongping Zhang Zhiping
(Wuhan Iustitute of Virology. Academia Sinica, Wuhan 4300717

Abstract  The influence of alcohol on GOD electrode was investigated, When enzyme
electrode was made by Sandwich method. 0. 1% (V/V) aleohol had an obvious influence
on the response of the electrode . the result deviated by +4. 3%. The influence increased
with the increase of alcohol content of samples. This influence can be avoided by using a
nylon mesh GOD electrode, which was successfully used for determination of glucose in
range of 5—20mmol /L with alcohol content up to 9% (V/V3}. Such an electrode showed
a good reproducibility, stable response activity and long storage life (>30 days).

Key words Glucose oxidase. enzyme immobilization, enzyme electrode, glucose deter-

minnation, ethanol influence. anti-interference
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