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An Enzyme Electrode Biosensor for Inosine Determination
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Abstract: An enzyme electrode biosensor was used for the amperometric determination of inosine in its tablets by co-immobilizing
nucleoside phosporylase and xanthine oxidase on a hydrogen peroxide electrode. As a fundamental electrode the hydrogen peroxide
electrode has an advantage of stability in analysis compared with the O, electrode. The enzyme electrode showed a linear response to
inosine in the range of 1~268 mg/L with a response of 60 seconds under a sample injection volume of 25 pL. Based on the enzyme
electrode, inosine solutions were determined with an average recover rate of 100.8% and a relative standard deviation (RSD) of less
than 0.14% in 20 assays. The lifetime of the enzyme electrode was relative long and could be used continuously at 25°C for 25 days.
These results demonstrated that the enzyme electrode biosensor could be used to determine inosine and its derivatives specifically,
rapidly, conveniently and economically.
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Fig. 1 Schematic diagram of immobilized enzyme membrane
and probe assembly
1: platinum anode; 2: silver cathode; 3: inner-membrane;
4: co-immobilized nucleoside phosporylase and xanthine oxidase;
5: nucleopore membrane; 6: O-ring; 7: substrate
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Fig. 2 Schematic diagram of enzyme electrode biosensor
for inosine
1: injector; 2: touch switch; 3: signal processor; 4: bi-enzyme
electrode; 5: stir bar; 6: magnetic stir; 7: pumpl; 8: buffer;
9: pump 2; 10: waste; 11: mono-enzyme electrode
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Table 1  Specificity of enzyme electrode

Substrate Response Substrate Response
Inosine 268 Cytidine 0
Adenosine 0 Cytidine-5'-P 0
Adenosine-5'-P 0 Guanosine 0
L-lactic acid 0 Guanosine-5'-P 0
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FERIE P A [ A S A MR 2 R HE Ho 0,
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LRV J ik 2.4.7, BERIELL IR A HT L

Rl 22/ T 1 mg;
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Table 2 Effects of different pH buffer to response of
enzyme electrode

pH 5.6 5.8 62 66 68 70 72 74
Response 62 65 72 90 100 95 83 75

24.6 JFEEIAR

FH 2.4.1 505 A UHE 0% [ — b o 3 2
E 20K, SR 3.
247  ZEHEEH IS

¥4 2.4.1 J54:, M 50 mg/L 100 mg/L 150 mg/L
200 mg/L. 268 mg/L UHARUER, LAFRERIRIE N X,
MRl W AE R Y RN 5 R A 7 B 3y, S5 0L3% 4.
2.4.8  [AiA R

FEARTCH: # 2.4.2 JPIEAAE, FRVEWGHE
RS Uy2REW 5 mL, & 50 mL IR, 43hn
AU REMS: 0 mg. 2.53 mg. 5.68 mg. 7.82 mg.
11.86 mg MIZE IR /KE MG R 2 21, #RA5IR1E;

e ik 2.4.1 kAT, 4R WK 5.

x3 BEERRER

Table 3 Reproducibility of enzyme electrode to inosine (mg/L)

200.1 200.0 199.9 200.1 200.2

200.5 200.4 200.3 200.4 200.5

199.8 199.9 200.0 200.2 200.6

200.7 200.3 200.7 200.5 200.6
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Table 4 Lineanity of enzyme electrode 100 b
X 50 100 150 200 268
80
Y 50.80 101.80 145.68 194.38 262.61 Q
g 60
#5 ERBER g
Table 5 Recovery results for inosine(n=3) 40r
Added (mg/L)  Measured (mg/L) Recovery (%) Statistic 20 -
50.6 50.9 100.6 0 L L ! L . ! !
5.6 5.8 6.2 6.6 6.8 7.0 7.2 74
1135 114.1 100.5 X=100.8% pH
156.3 157.8 101.0 RSD=0.29% Sk 2 I\ LBE s ST "
’ B 3 A[E pH #EE & 48 i X BILE B B AR N 7 B 52 i
233.6 236.2 101.1
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K pH 6.8 A BEIR£h 2% vl
34 FREEIRE

X 3 Fdl ATt o Hr s n=20, X=200.3
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Fig. 3 Effects of different pH buffer to response of
enzyme electrode
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Table 6 Contents of inpsine in its tablets (%, n=3)

No. uv Enzyme electrode
060910 101.58 100.34
100.47 100.10
100.32 99.86
060912 101.76 100.46
101.58 100.34
101.82 100.68
060914 100.52 99.90
100.84 100.22
101.12 100.00
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U e X E T A B i o e ek, Rk
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