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EEtERELEE S HO, &
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B + 2H,0,
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W3+ 1,0 E AR

R
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PEME R AEMERSHELAR
NEFR(—RNFR)NBESLERS
(WA 2),
2.5 MEHE
2 2 #7: X H 0.lmmol/L

M1 EWEsEREARER
Fig.1 Schematic diagram of immobilized enzyme mem-
brane and probe assembly
1. Platinum electrode; reaction 3, 2. Silver electrode; reaction 4, 3.
Inner-membrane, 4. Immobilized choline oxidase; reaction 2, 5.

Nucleopore membrane, 6. Sealed ring, 7.Substrate
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pH7.8 HTEL 8 MR, 43 AV & AL FE R 100ma/ L, BR 25, #RUEMR A L L HE, 40 s J5AY
BEIEREFEER S, #3 TS (CALIBRATE)E4E 10.0, B3k S AT E#
Fr R R B & R AL B AR B
S 1.0ml, BIEKEEZE 100ml,
EHEMER R & RELRHMEE
$TW 0.5ml, INZEIEK S0ml. I8 pH10.0. 40
AP 3min, B IF pH?.0, KIBAKEE

250ml.
HmERTE=- SERTRE - FEE
-F--9 WER

0 3 R 51
3.1 BB RE MR

B2 PR S TN R FUA] fE 9 T 304 2 Bt 1B SRR Al R
Fig.2 Schematic cfliagram of enzyme electrode biosen- 100me/L BITEM, L) 100me/L HiE LB,
sor for choline BRHE AR AE 4 (L BB FLO, MLBRk b0 RE

1.Injector, 2. Touch switch, 3. Signal processor, 4. Enzyme

electrode, 5. Stir bar, 6. Magnetic stir, 7. Pump 1, 8. Buifer, 100, mﬂ%%%%% Zﬁﬁﬁﬁﬁx{{ﬂﬁﬁﬁ%ﬁ
9. Pump 2, 10. Waste LWE% O,
3.2 BE pH A3
AR pH B FRER G2 rh WX AE GRS F AR R AL AT B2 R 1 TR, 7E pH7 .8 FTER AL AR e
RAE R, Br2AR M pH7.8 HMER B K .
F1 FTF pH R ik X BUWRE S o i R
Tabie 1 Effect of pH on electrode respense

pH 6.6 6.8 7.0 7.2 7.4 7.6 7.8 8.0 8.2 8.4 8.6 8.8

Rel.resp 60 62 64 68 - 73 83 100 95 85 81 T2 68

3.3 E{MSHEE — i3 B E R LRSI _
FhASHBE_HREYERIN P AN LERE, BRELENEEIHA
B RE 2,

%2 FHISHEEE SR N EA M
Table 2 Effects of NaCl and Na; HPO, on cheline oxidase

Cone.of NeCl / X 100 mg-L™} Rel. resp. Cone. of Na,HPQ,/ > 100 mg-1.7? Rel. resp.
0 100 0 100
2 77 2 85
4 68 4 73
8 58 8 67
16 3 16 57
32 44 32 49
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h3 2 A WA LS S RME W lE Rk
SRR S R E R EN A ST, 00
{E3 e B R ETM I
3.4 MEERR
MEHBBAGR —RESESERE 20 §i2ol
KEREH 250, ERWT:N=20,X= 3F
100.3(mg/L), S = 1.1 {mg/L), RSD =

160

1.09%. o

3.5 ﬁﬁ;ﬁ 4:) 8|0 u!:o 1610 2(!)0 .
I RE B 5% BB R W E 40, 80, 120, 160, Cooe. of cha/ mg » L1

200mg/L EHEBEARME R, LAMK BE & X, | 7 {

HYHEFEASIFBRERN R TR, Y = M3 Stedmit

0.25+0.995X, r=0.9939, WHE 3. Fig.3 Linear range of enzyme electrode

3.6 EIiER

BRERGRARMBBEEEN BT A 4 6, K 3 A SRR ES RAIER, #17E

B ER R AR 3,
#3 RtEBEERKABRES
Table 3 Recovery test of the enzyme electrode to choline chloride

Amount added /mg-1"" Amount measured /mg-1 7! Recovery rate /% Statistic
25.8 26.4 102.3
54.4 54.8 100.7 X=101.01
111.7 112.1 100.3 RSD=0.87
196.8 198.4 100.8

3.7 BERESESREEIERERBEEIHATELARAEE SRR
RNz REBEERD Y. BEBREERA X, AR ABEANSMNEATR: Y
=28.12+0.7539X, MR ML AR »=0.9929, R ERNEERE I —F.
¥4 RUERAPEIHEPRABEREESR

Table 4 Concentration of succinyl choline chioride in injection

Batch No. Argentomerry /% Er;zme electrode /%

102.12 X=103.18 99.32 X =99.65
890904 103.51 99.82

103.90 RED=0.91 99.82 RSD=10.29

104 . 5G X =104_43 99.27 X =99.26
890906 104.70 99,35

104.10 RSD=0.29 99.15 RSD=0.10

103.71 X =103.04 101.31 X=101.19
940202 102.71 101.13

102.71 RSD=10.56 101.13 RSD=0.10

3.8 BERZANERMRBBRIFSAPELERTE

© PEMZERMEMARMATIKSHER htto://journals. im

ac

cn



194 £ % I B % 8 13 %
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BEMRE, TTH H,0, R EER BN e # % FRFEHTH].

®s RARMBWEHAPKLESSR 2 30 B 1 B B 4k BE Bk ALK HL A
‘able 5 Concentration of choline chloride in injection pH ., pH7.8 _l_:j Péndej ﬁ{”ﬁiﬁ pH7. 5{“&
Batch No.  Content /mgsL~'  Statistic 3, T 5 Luigi BRI pHY. 0PI HH k&

113.4 X=112.5 R, BREBHTANLE Pandey RAHBE

. 1:22 RSD0.72 Alcaligenes F ] IH 98 € {L. B8, T Luigi F7 F

84.0 X=84.9- B REBE S L 8§ 8§ Arthrobacter®, W& 2
890906 85.4 /B F B 8 =R AT 8.

85.4 RSD=0.95 SR IR L 1 40 47 o 5 MELBE B LA

56.0 X=56.1 M B % —PETR AR R R R A
e pooe | RETESRS EESLEMENES

' ' RZEHBIFHAERE,
£ = X W

NIXES . A EES %, B AF TSR .1994.33 315,

[2]1G.G. H/RA¥ . M FEH, L&, heR-rREiEd 1984, 188190,
[3]Luigi C et af. Clinic Chimica Acta. 1985,151;71—83.

{4)Pandey P C, Tran-Minh C, Lantreibecq F. Applied Biochem and Biatech. 1991,31:145.

Study on Enzyme Electrode Biosensor of Choline

Feng Derong Sun Shiqing Zhu Sirong
{ Shandong Institute of Biology, Finan 256014}
Wang Ning Ge Shulan
(Shandong Healthic School, Jinar 250022)

Abstract Choline oxidase was immobilized at a hydrogen peroxide electrode and the enzyme elec-
trode was used for the amperometric determination of choline. As a fundamental electrode the hydro-
gen peroxide electrode has an advantage of stability in analysis compared with pH electrode and O,
electrode. The output electrical current of enzyme electrode is 0~ 500 nA. The linear range of the
enzyme electrode is 0~ 20 mg/L with a response of 40 seconds and 25 u | sample injection. The co-
efficient of variation is less than 1.5% in 20 assays. The enzyme membrane can be used continuously
at25C for 60 days. The recovery rate of this method is 100. 3% ~ 102. 3% . Choline and its

derivative can be determined by enzyme electrode specially. rapidly . conveniently and inexpensively.

Key words Biosensor, enzyme electrode, choline analysis, choline oxidase
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