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2.2
0.3 0.05 um Al,O, HNO, (1:1
V/V) . 3 min. 0.5 mol/L H,SO, -1.0~
+0.8V 0.1 V/s (Ccv)
80 mV o
2.3
20 mmol /L +5 mmol/L 0.2 mol /L.
( PBS pH 5.0) (0.1 mol/L KCI ) N, 10 min 0~0.8V
CV 20 0.05 V/so 70%
( MIP/GCE) o ( NIP/GCE)
2.4
1 mol/L NaOH +1 mol/L. H,SO, 70%

5 min 4 mmol /L

K; Fe( CN) PBS ( SWV) o
o K, Fe( CN)
(Ai) o
2.5
10 mL 4 mmol/L K, Fe( CN)

( SWV) o
(pH 5.0) (500 r/min) 25 mino 4 mmol/L
K; Fe( CN) SWV K; Fe( CN) K, Fe( CN),
3
3.1

1 (a) 1 (b) o : 0.05V/s
120
Fig.1 Electropolymerization curves by cyclic voltammetry: ( a) polymerization of o-phenylenediamine and strepto—

mycin; (b) o-phenylenediamine monomer polymerization. Scan rate: 0.05 V/s sweep cycle: 20
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o la 1b MIP NIP Cv
N - MIP 0~0.8V
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Ngrg- Nopp = 1+ :(a) ; ( b) MIP/GCE;
(¢) MIP/GCE STR; ( d) NIP/GCE. :
° 3 0.004 V :0.025 V 15 Hz
1:4 Fig.2 Square wave voltammograms of different electrodes
( Ai[)) (75.16 pA) dipped in 0.4 mmol/L. K; Fe( CN) , aqueous phosphate
° buffer pH 5.0: ('a) bare GCE; (b) MIP/GCE; (c) MIP
electrode after rebinding streptomycin sulfate ( STR) ;
Ai, : (d) NIP/GCE. Step potential: 0.004 V amplitude: 0.
025 V frequency: 15 Hz
o 1:6 Ai,=30.17 pA
o 1:4
o 80 -
34 70k
. {1 60
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1 mol/L. NaOH +1 mol/L. H,S0, 70% %
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3 - K, Fe(CN),
70%
Mip (74.01 pA) Fig.3  Changed peak currents of different ratios of
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3.5
25 min
4 mmol/L K; Fe( CN) PBS o 4
MIP Al
Al STR 2.5%10° ~1.2x10*mol /L 60 .
o Al( pA) = 50k
48.209C( wmol /L) +4.405 R* = 0. 988 40_
1.2%10*mol /L. RN
3.6 = |
10 -
oL
OTO O.IZ 0.I4 0.I6 078 1.0 l.IZ
o 1.0 pmol/L STR C(STR) (umol/L)
5219 pA 5 17
4 MIP
4.31 6.62 pA Fig. 4  Calibration curve of streptomycin sulfate on
° imprinted electrode
3.7
20 min o 1.0 pwmol/L
4 RSD 1.3% o 7
79.2%
3.8
STR
o SmL pH 5.0 50mL 5000 r/min
10 min 1 STR
. 3 10 mL Table 1  Detection results of STR in honey sample
0.4 0.6 0.8 pmol/L Sample Spiked Found Recovery (%RS;LD:3)
4 mmol/L ( pmol /L) ( pmol /L) (%)
K, Fe(CN), PBS 1 0.4 0.477 119.2 2.7
2 0.6 0.621 103.5 1.9
( Do o 0.8 0.817 102.1 2.0
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Development of a Voltammetric Sensor Based on a Molecularly
Imprinted Polymer for Streptomycin Sulfate Detection

CHEN Yi LIU LiJuan GAO Yang ZHANG Xiao-Qing CAO Jing ZHANG Juan-Kun"
( Key Laboratory of Industrial Microbiology of the Ministry of Education Tianjin Key Laboratory of Industrial Microbiology
College of Bioengineering Tianjin University of Science & Technology Tianjin 300457 China)

Abstract An electrochemical sensor based on molecularly imprinted films for streptomycin sulfate ( STR)

measurement was investigated. The sensitive layer was prepared by electropolymerization of
o-phenylenediamine ( OPD) on a glassy carbon electrode in the presence of the template ( STR)  without
derivatization during the preparation. It was shown the MIP sensor electroplymerizing STR with OPD in 1:4
molar ratio and extracting by 70% ethanol solution led to good performance via the analysis of the square wave
voltammetry ( SWV) with the K, Fe( CN) , as a probe. A linear range of 2.5%10™ mol/L to 1.2x10™* mol /L
was obtained between the peak current changes of SWV and the concentration of STR. The detection limit of
the sensor was calculated to be 1.2x107° mol/L. This sensor was used successfully for STR determination in
spiked honey samples with the recovery ranging from 102.1%-119.2%.

Keywords Streptomycin sulfate; o-Phenylenediamine; Molecularly imprinted polymers; Electropolymeriza—

tion; Electrochemical sensor
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