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Fig.1 Typical response curve of glucose biosensor at pH 7.0
0.5% 1.0% 1.5% . .
phosphate buffer( 100 mmol/L) after each successive addition

2.0% 2.5% (w/V)

of various volume of 0. 05 mol/L glucose standard. Error bars

are 95% confidence internals calculated from three replicate

5 mL 100 mmol /L (pH7)

measurements
50 pL 0. 05 mol/L 0. 05 mol/L ( The standard addition of
( 2). 0.05 mol /L glucose solution in volume respectively) (0) 0.0; (1)
(0.5% ~2.0%) 2.0; (2) 4.0; (3) 6.0; (4) 8.0; (5) 10.0; (6) 12.0; (7) 14.
2 0% 0; (8) 16.0; (9) 18.0 uL.
2.0%
3.2.2 5 mL
o (5% ~
20% V/V) ; 20% o
1 . 20% (V/V) o

3.2.3 pH 2.5% (w/V) 20% pH5.0 6.
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Fig.2 Effect of enzyme loading
° ( Enzyme concentration %) : (1) 0.5; (2) 1.0;
100 mmol /L. (3) 1.5; (4) 2.0; (5) 2.5. Error bars are 95% confidence
3.3 N N ~ internals calculated from three replicate measurements.
0.016 ~ 1.2 mmol/L
: 8 umol/L (30) ;
95% 70 so
0.2 mmol /L. 10 RSD  2.5%
; 3 0.02 mmol/L RSD 1.2%
o 1
3.4 Table 1 Interference study
Concentration of C trati
200 Interferent interferent On_cen] raton
(' mmol /L) equivalent to
959 . 4 C glucose ( mmol /L)
¢ ' CaCl, 20 -0.0108
3~4d 0.2 mmol/L KCl 20 0.0124
3 88.5% - FeCls 20 ~0.0113
35 MgSO, 20 0.0158
) NaCl 20 0.0088
NH, C1 20 0.0062
Aminoacetic acid 20 0.0025
( Do Urea 20 ~0.0052
° Ascorbic acid 20 0.0244
3.6
100 pL 5 mL 100 mmol /L (pHT7)
: 5.55 mmol /L. ( 2) 95.2% ~
106.3% ; o
2
Table 2 Determination and recoveries results of glucose in blood samples
Blood Biosensor method Assay kit method Added Found Recovery (% RSD_3)
samples ( mmol /L) ( mmol/L) ( mmol /L) ( mmol /L) (%) o n=
1 4.64 4.46 5.55 5.42 97.6 2.5
2 3.33 3.42 5.55 5.28 95.2 3.1
3 5.13 5.08 5.55 5.82 104.9 2.7
4 5.05 4.98 5.55 5.90 106.3 2.9
5 4.48 4.42 5.55 5.51 99.3 1.9
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A Biosensor Based on Swim Bladder Membrane as
Substrate for Determination of Glucose

JIA WenJuan CUI Miao ZHANG Yan SHUANG Shao-Min"
( School of Chemistry and Chemical Engineering Shanxi University Taiyuan 030006)

Abstract A glucose biosensor based on the swim bladder immobilized glucose oxidase has been devedoped.
The glucose concentration was quantified by the decrease of dissolved oxygen. The effects of enzyme loading
pH buffer concentration and interference were studied. When the enzyme concentration was 2. 0% pH was
7.0 and the buffer concentration was 100 mmol /L the biosensor showed a maximum response. The biosensor
showed a wide linear response with a concentration range of 0. 016 — 1.2 mmol/L fast response time ( 70 s)
good repeatability (2.5% n =10) and satisfactory reproducibility (1.2% n =3). The biosensor retained
88.5% of its initial response after 3 months and the immobilized enzyme retained its 95% activity after 200
times used. The proposed biosensor method was successfully applied to the determination of glucose concentra—
tion in human blood serum and the results were agreement with that obtained from a colorimetric assay kit
method. The recoveries were between 95.2% and 106.3% .
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