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A Nano ParticlesM odified B ienzym e Electrode B iosensor for the
D etection of Carbam ate and O rganophosphorus Pesticides
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(1 The State Key Laboratory of Novel Functibnal Materials and Preparaton Science, Ningbo University,
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Abstract A novel bienzyme electode biosensor for rapid detem nation of carbanate and
orgnophosphorus pesticiles was devebped The sensor was prepared by co—-mmobilizng
acetylcholnesterase(AChE ) and cholne oxdase (ChOx) on a FeO4 /Au nano particks surface
m odified screen printed electrode (AChE-ChOx /Fe&04 /Au SPCEs). The modified enzym e ekctrode
showed lnear current response to acetylcho Ine n the range of Q@ 5~ 12 Smmol/L. ITtw as utilized for
carbofuran and dich brovinyl din ethy | phosphate detectbn w ih a linearity range betw een 0. 05 and
1 00 B g/mL (R2: Q 977). The detection Iinitmay reach Q 01 Hg/mL and heir recovery exhibited a
range of 9% ~ 110 % in chinese cabbage The mehod usng biosensor may be matched w ih the
trad itional b b chem icalmethod with low cost desertabk and easy preparatbn thus woul be valiable
for rap i detectbn of caiban ate and organophosphorus pestic des
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Fig 1 The scheme of SPCEs

13
L 31 AChE-ChOx /FeO, /A u SPCE 8, #% B4 | &
10 B, FesO4 /Au

, 40C 15 mn,



No 3

331

FeOs /Au SPCEs 10 BL
(AChE, 100 unit/mL)
(ChOx 200 unit/mL) (PBS
M 7 0), 15 m i, A ChE-
ChOx /Fes04/AuSPCEs pH7 0 PBS
4C ,

2 : AChE
ChOx R H,0,,
AChE ChOx , H,0,
B H202 0 7V

83 AChE <> ChOx

2 AChE-ChOx / Fe,0,/Au SPCEs
Fg 2 The surface of AChE-ChOx / Fe;04 /Au SPCEs electrode

.32 HRua®E

, 40~ 50 g
So 99 mL,
3mmn, R s
10mL , )
133 REGKYE ELQAM
37C
10mL SmL 0 1mol/L KCIQ 1mol/L
75 PBS ,5mL Q Smmol/.  H,0,
10mL 25mmo /L ,
+ 700 mV
10 mmo I/L
(L), (0 05 Q20
0.40 0 80 1L 00 Hg/mL)
10 m n, s
(L), [(L-
L) 1 x 100% ] ,
"I'(ABTS ): 10mL
1 mL 2 mL
(ABTS) Q0 5mL AChE ChOx
(HRP) (50 mmol/L,
) :
(37C) 10 m n, 405 nm

2

132

, 0. 01 0.50 1 00 Hg/mL,

2
2 1 Nano-FeO, /Au SPCEs AChE-ChOx/
Fe;O, /Au SPCEs
AChE-ChOx / Fe;04 /Au SPCE s
(SEM )
FeO4s /Au (Nano-

Fe;04 /A u SPCEs)
(AChE-ChOx / Fe;04 /Au SPCE5s)

( 3) ;

Fe;04/Au SPCEs s
Fe;04/Au , AChE
ChO x )
X (XPS) ( 4
, AChE-ChOx /Fe&04 /Au SPCEs
Au Fe N O C

Fe;04 /A1



332 Vol 10

o ‘s
10.0 kVX30.000 100 m WDI1.0 mn

3 (Nano-Fe,O, /Au SPCEs) (a)
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Fig 3 Scannng electronm icrographs of Nano-Fe;0 4 /Au SPCEs (a) and after bienzym e abosorbed
on it to foom AChE-ChOx / Fe;04/Au collod filn ( b)
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Table 1 Recovery test for catbofuran and dichbrovos spiked n Chnese cabbage
Pestio des Concentraton fortified Concentration obtained by enzym e electode  Concentraton obtained by biochem icalmethod
estic ides /(Mg mL) /(HWg/mL) (Recovery % ), n=35 /(Mg/mL) (Recovery,% ), n=35
0 50 0. 47(97) 0. 49 (98)
carbo furan 100 1. 10( 110) 1 13( 113)
Q0 01 0. 01( 110) 0. 01( 120)
0 05 0. 05( 106) 0. 05( 102)
0 50 0. 53( 106) 0. 51( 102)
dichbrovos 1 00 1. 10( 110) 1L 15 (115)
0 01 0. 01( 105) 0. 01( 100)
0 05 0. 05( 102) 0. 05( 104)
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