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); ( Sigma  );3,3,5,5- (TMB )(
)5 Balb/e (7~ 8 , 20~ 22 g)
22
( Diethylphosphonoacetic acid, DPA) ,
( Bovine serum albumin, BSA) (Ovalbumin, OVA) , ( DPA-BSA)
(DPA-OVA), [9]
, Balb/ ¢ ,
, , -20 C , [9]
23 G-ELISA
231 DPA-OVA,

(CBS, pH= 9 6) 1.0, 50, 10 20 mg/L , 100 ml,
4°7C , (PBST, pH= 74,0 01 mol/L PBS, 0 05% (V/V) Tweer20)
3, 5 min; 200 mL 5% , 31 °C 2 h, ;100 mL (124000~ 1:
12000, 37 C 1 h, ;100 ol ( 1: 800) 1 h, ;100 mL TMB,

15 min; 50 nl 2 mol/L H2S04 , 450 nm (A 450 nm )
A 450 1 1
232 C+ELISA

, ICso, (Cross- reaction, CR): CR = [ ICso (DPA) /1Cso
( )] % 100%
24 BA-ELISA

DPA-OVA, CBS (pH= 9 6)
10,50 10mg/L , 100 ml,, 4 C , PBST 3, 5

min; 200 nl. 5% , 37T 2h, ;100 mL (1:2000, 1:4000, 1: 8000, 1
216000, 1:32000, 1: 64000 1:128000), 37 C 1 h, ;100 mL (1
1000),37°C 45 min, ;100 nl. TMB, 15 min; 50 nl. 2 mol/ L. H2S0s4

, 450 nm A 450 nm TMB PBST 3

2

25
, 100g , 12000 g
3
31 G-ELISA
311 1 ,  Assom =1 10 mg/L
1: 12000, ELISA
1 ELISA
Table 1 M easurement of proper concentration of antigen and antibody (Ag/Ab) for ELISA
Concentration of conted antigen Assomm A 45 mfor dilution folds of antibody
(mg/L) 1: 4000 17 6000 17 8000 17 10000 1: 12000
1 Q0 6354 Q0 4014 Q 2709 Q0 1809 0 0939
5 Q 8179 Q0 6119 0 3864 Q0 2184 0 1754
10 1 7389 1 5454 1 3499 1 1894 1. 0199
20 1 8634 1 6614 1 4794 1. 3304 1 1579
312 PBST 0, 0. 01, 0. 10, 1. 0, 50, 10, 50 100 mg/

L DPA , , ICso( Half maximal inhibitory concentration)
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(1Cw0) "™ L C+ELISA -
Q 2207lgCopa + 0. 5318, r= 0 9719, 1Cso= 0. 718 mg/L,1Ci0= 11 1 ng/ L, 03~ 16
mg/ L 0.9 11.0
10.2207x+0.5318 %
313 , =0.9719 £ s
2 o
g g
62 3% 49 7%  28. 4%, _ £ 2
: .
0. 1% 2.0 w2
=
,  DPA , 0.2 .
9 40.0
—l3 —'2 —.1 0 l. é
1gCpp,
[ 10]
Xu 0, O- 1 ELISA
Haptenl Fig.1 Standard curve of hapten for indirect compet+
Hapten2 ( 2), Haptenl ~ Hapten2 . ELISA(Ci ELISA) procedure
1734 4 mg/L
1598 39 ng/L 100 200 ng/L'"", Haptenl
s , Hapten2
12 0,0 , LOD Q2
6640 ng/L, , [ 10~ 12]
3.2 BA-ELISA
3.2.1 BAELISA -
3 , )
(A 450 m) , 1x 10°, 5% 10’ 0 ¢ =3
| < —P—0O—, NN~
1x10°mg/ L, 1g( Ch/ Cu) 33-3.9 48 oy o~ @ ™ o
~51 ,A40m , ~
;o lg(CY/Cw) 3.8~ 4.8 ( ) o
3 4
§x10°~ 6.4 x107), Fig.2 Structural formula of haptens
, 10 mg/ L Lar
1.0 5.0mg/L, 1.2¢
10 mg/L, 32x10* 1.0f
322 BA-ELISA g 08
BA-ELISA : < 06
0.4r
2 '2—
DPA : ’
0.0p .
ELISA ’ 32 36 40 42 48 52
iy _ I2(C%/C,)
)/ ( ) x 100%" " 3 BA-ELISA
DPA Fig.3 M easurement of the proper concentration of
( 4, 1x10 %~ 10 mg/ L Ag/Ab for Biotin- Avidin(BA)-ELISA procedure
, “CY%, Cu’ L9CY% 1 Cy”
y= 0 1168 ]gC[PA+ Q 6259, r= 0 9889, ICso (C%, Cu, the concentration of antibody before dilution
- 34 Hg/L, ICio= 0 025 Hg/L, and diluted, C%,/Cy, isthe dilutionate of antibody)

ELISA ( 313 8~ 16414. 4 mg/ L, ICs0  ICo 717. 6 mg/L
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1.1 ng/L)y " _ 08 .
’ 2 1
20~ CE
48, ) ) 4 2E 06 .2
- = 1 o S
12000 32000, 02 = 105 ¥ ¢
—4 -3 -2-1 0 0.4 %E
’ ]ng/\ 1 =
” 0.3 =
323 - 102
’ -6 —5 —4 —3 —2 -1 0 1 2 3
1gCop,
5 ’ 4 BA-ELISA
CR 6l 8% Fig. 4 Standard curve of hapten for indirect compet+
49 53% , tive BA-ELISA procedure
CR ,
’ [9] ’ -
33
2 s ’ -
ELISA , DPA
70 1%~ 117 8%,
2
Table 2 Recovery precision test results of the apple sample
Addition
10 g/ L 100 g/ L. 1000 ng/ L.
Pesticide - - -
Recovery RSD Recovery RSD Recovery RSD
(%) (%, n= 4) (%) (%, n=4) (%) (%, n= 4)
DPA 79 4 138 79 1 12 1 104. 9 35
Chlorpyrifos 71 8 145 88 9 . 2 103. 5 46
Parathion 103 0 111 99 8 . 4 117. 8 37
Profenofos 85 5 12 62 87 3 10 8 98. 4 8 8
Folimat 75 1 12 04 80 2 10 3 74. 9 20
Dichlofen thion 78 9 12 24 89 5 10 2 106. 5 20
Diazinon 71 8 14 61 84 3 12 1 88. 3 46
Bromophos 70 9 16 91 88 1 10 0 109. 7 10 4
Phoxim 70 1 12 78 87 4 51 107. 7 11 4
2
[12, 14, 15] [16]
_A ,
ELISA P, 1/2,
2 2
. - BA-ELISA ,
ELISA ,
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Determination of Organophosphorus Pesticides Based on Biotin Avidin
Enzyme Linked Immunosorbent Assay

WANG Lei', ZHANG LiJie', LU Wei', HAN ShiHe"?, ZHANG FuKai', PAN Jia Rong" '
"(Instituteof Agro-Food Science and T echnology, Chinese A cademy of Agricultural Sciences/ Key Laboratory of
A gre-Food Processing and Quality Control, Ministry of Agriculture, Beijing 10019)
>(College of Food Engineering and N utritional Science, Shaanxi Normal University, Xian 710062)

Abstract A multienzyme system was generated by the specific reaction between biotin and avidin.
Based on the system, a biotiravidin amplified enzyme-linked immunosorbent assay ( BA-ELISA)
method was developed and optimized for the determination of O, (-diethyl organophosphorus pest+
cides. Under the optimized experiment conditions, a good linear relationship between the concentra-
tions of O, G-diethyl organophosphorus pesticides and inhibition ratio in the range of 0. 1- 1. 0%
10" ng/ L was obtained. The regression equation for the determination of diethylphosphonoacetic acid
(DPA) was y = 0. 1168 lgCopa + Q 6259 (r= 0.9889), ICso and the detection limit were 34 and
0.0248 mg/ L., respectively. Compared with the ELISA, the sensitivity and detecting range were sig-
nificantly improved while the cross-reaction remained unchanged. The recovery of the spiked samples
was in the range from 70 1% to 117. 8%, basically meeting the requirement of trace analysis. (0, O-
diethyl organophosphorus pesticides.

Keywords Pesticides; O, O-Diethyl organophosphorus; Biotir-avidin amplified enzyme linked immu-

nosorbent assay
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