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Fig.1 The reaction mechanism diagram of detecting
Organophosphorus pesticide
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Fig.3 Effect of the incubation time of NF/AChE/GNPs/
CS/nano-PPCPE in marathon on the inhibition rate
H4 5] 3 i 7R NF/AChE/GNPs/CS/nano-PPCPE
TE T KA TP B9 15 B I )X AChE #1046 2 1 56
RN LW LR, B F R A ER, ZmEH
TG T Tt 2 380 4000 1) 10 R O T 4 R 2 B I 1) Ry
14 min J&, T NEBRTE B 64 100 1] 508 80l T10E
SH R T 37 -5 2 T UL P A ) k05 07 s 45 5 40 T
—Eh A, R, B 14 min £E R AR i) B
TR A I
3.3 AHBMERRGDHARMEN
CRIFAKE T 14 min J5, R 25 95 12485 53 1 LA

- 55 -



[" 1 %= = #§ PACKAGING JOURNAL
2017 £ £ 9% & 1 B VOL. 9No. 1 Jan. 2017

CV 3L M LSV JE A AN [R]) Jot f5 1 & H 337 W 8 W L
TRMANAE, FrSEs SR 4 F1 5 Fi7s .

50

40

30

20

ilWA

02 0.4 0.6 0.8 1.0
potential/V

a—w(HRHS)=0 g/mL; b—w(ThHitr)=1.0x 107" g/mL;
c—w(BHiF)=1.0 x 10" g/mL
4 NF/AChE/GNPs/CS/nano-PPCPE & RRE
SHmMKIERH CV B
Fig. 4 CV of NF/AChE/GNPs/CS/nano-PPCPE after
inhibition with different concentration of marathon

50

40

30

20

ilnA

0 0.2 0.4 0.6 0.8 1.0
potential/V

a—w (HHiFs)=1.0x 107" g/mL;

b—w (BHiH8)=5.0 x 107" g/mL;

c—w (BHik)=1.0 x 107" g/mL;

d—w (BFHR)=5.0x 107" g/mL;

e—w (BHiF)=1.0x 10" g/mL;

Fw (HA)=5.0x 10" g/mL;

g—w (kA )=1.0 x 10™° g/mL;

h—w (BHi#8)=5.0 x 107 g/mL

5 NF/AChE/GNPs/CS/nano-PPCPE & [RiRE
SARIMEEEH LSV
Fig.5 LSV of NF/AChE/GNPs/CS/nano-PPCPE after

inhibition with different concentration of marathon
H ] 4 JT7s CV 5 AN [R) v B 14 S5 R s o4 s
W B e 2R AT DA, R O A R B B

FIRAWR BERRE I b, (HIEA AT e, X R
DA R Y PR MR B S B A DG

HI1 5 FIrzn LSV VLN GE A [) 4 A% o9 W V3 T~
AR H e 1 M TT LA L U R O ) B B S AR
FERSE gL, (AR AT e, X SR IR
5 IR B S ARG

WA TRV BT X0 () L A T Bt 2, 19301
SERANE 6 s, HP )RR C=—1g(p/(g'mL™")),
p R ERIAN TR

70

60 n
50
40
30

inhibition/%

10 11 12 13
C

Eo DHMREMGMEESHHEAHIRE
Fig. 6 The relationship between the concentration of

marathon and inhibition
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Study of an Acetylcholinesterase Biosensor for Rapid Detection of Marathon

Based on Gold Nanoparticles

DONG Hongming, LIU Yuan, LIU Keke, DENG Yan

( Hunan Key Laboratory of Green Packaging and Application of Biological Nanotechnology,
Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: A new nano porous acetylcholinesterase (AChE) bioelectrochemical sensor was constructed based on
gold nanoparticles (GNPs) and AChE modified self-made nano porous pseudo carbon paste electrodes (nano-PPCPE).
The sensor was applied in the detection of marathon based on the representative inhibition mechanism between
organophosphorus pesticide and AChE. The experimental results showed that the peak current of the sensor dramatically
increased after adding gold nanoparticleas signal amplification. The best incubation time for marathon test was 14 min.
The prepared AChE sensor was used to detect marathon. When the concentration of marathon was within the range
from 1.0 x 107" to 1.0 x 107" g/mL, there was a good linear relationship between enzyme inhibition and the negative
logarithmic of enzyme's concentration with the linear equation being /=19.43C-181.4, C=—lg(p/(g'-mL™")), the linear
correlation coefficient being R=0.996, and the detection limit of 5.0 x 10™* g/mL.

Keywords: gold nanoparticles(GNPs) ; acetylcholinesterase; biosensor; marathon; limit of detection
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