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Abstract: [Objective] The objective of this study is to develop broad specificity polycolonal antibodies against a group of

organophosphorous pesticides. [Method] Diethylphosphono acetic acid (DPA) was used as a generic hapten, and conjugated to

bovine serum albumin (BSA) by the mixed-anhydried method and EDC method. Six New Zealand white rabbits were immunized for

preparation of antiserum. [Result] The titers of antiserum by prepared the two methods had reached 25 600 and 6 400, respectively.
The CI-ELISA was conducted with the antiserum, the detection limit for DPA was 0.0035 pg'ml™ and the Is, was 0.182 pg'ml™. The

antiserum also showed high affinities to chlorpyrifos, omethoate, diazinon, parathion-ethyl, profenofos, and phoxin, the s, to these
pesticides were 0.12, 0.21, 0.24, 0.78, 0.97, 3.8 pg'ml™. [ Conclusion] It is concluded that this assay is a suitable screening tool for

quantities and semi-quantities detection of the five organophosphorous pesticides.
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Fig. 1  Structure of the hapten diethylphosphonoacetic acid
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Table 1 Titrition of antibody

ks "

Coating antigen

PG OP-BSA $Hiisdi ?

Titration of antibody induced with antigen by active easter

EDC ¥: OP-BSA Hifixith ?
Titration of antibody induced with antigen by EDC

4324 4316 4320 4343 4358
W PEEVEH OP-OVA 12800 25600 6400

Coating antigen by active easter

EDC il % OP-OVA 200 200 6400 3200 3200

Coating antigen by EDC

D e I B PSR BN 2 pgeml s P A UK T WM SO A 2.1 £5i1 (PINZ2.1)

! The concentrations of two coating atigens are 2.0 ug-ml™; 2 The titers of antiserum are defined as antiserum dilution that gave 2.1 times absorbance of the

control serum
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Table 2 ELISA cross-reactions with different organophosphorous pesticides using the polyclonal antibody
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4:3% 2 Continued table 2

47K Name 45 H4 Structure Iso (ug'ml™)

¥R Profenofos

H;C—— CH; — U\

HiC— CH,- CH,—S5

Y-hi g Phoxim
H;C— CH,—0

~
-

H;C — CH,—O

FA J#%% Methamidophos

Cl 0.97

I
P—O

Br

C=N 38

I I
P—O—N=C—©

NH»

S—CH;

Il
p—§—— CH — C—— O—— CH,— CH;
H,C— 0~

H:C ——0O

L i % Malathion H,C —O\ ﬁ

FASL XA Parathion-methyl s
he—o \l |
H,c— O ~

7K B W Tsocarbophos |5|
CH;0— p — O

NH;

FE=FH{ Phenthoate S
HiC—0__ Il
HiC o

e

SR Dimethoate _ S
HC— 0O \I I

H;C—— C—— 0——CH,—CH;

NO,

COOCH (CH),
0
I

P—S$—CH—C—0— CH,—CH;

P——S—— CH; — C—NH — CH;

H,C— O

(o]

“RERME (U15p>20 pgml™)
“ no detection (Iso>>20 pg-ml™)

3 it
3.1 KRR

GTE A TAE .55 1A WU 3 S TV AT )
W, TR T LR i B ey 512,

#2005 4, KA 70 FrLL BRSNS TS W
SE T SR VR o A G 1 G B A VR B SR TR -
PR A RS Sk, — b U BRI A I —
FUlst, BRI T ARG BTN . BRI
PR S kAR HEAT IR ) SR AR AP 0 e i — AL



732 BoE & B

2 41 %

e, ARFE—LL R0 H 6] 22 AR 24 (] B A 0 e 50
h TP 5, DR it bt 2 PR 2 % B () I AR A
b, A HT AR N SR UA I T AT R T 2 07 1
T, FEA 3 &EaY, T R AL
SRR, Alcocer! VR FH 22 5 B LA ¥ 52 4k 7= A A8 X
SN AT LRI 10 Fh LA B A AL A 255 Bruun! R H
LG [ TSI 4 FAS[H] 1) = R[5 #0541, Haasnoot!™!
I BRSNS T T ik Ry MR LR 257 38
HITER LR TG ik, ARG 2067
RO SEIRT 1k o 8 MU A R SV 1K 43 By
O IE A B AT KSR T NS S
st
3.2 MEHNEESHE
ARG, B R AT IR BRI MR — L4
FEWERR LG, AR RN A AT i 0 R A S A B
RN, $ = LSRR AL A E A PR goe %, 143
BT AT VZ A HUBEAR 25 RIS . AN AT
FhnE . NEEE. SHETRIRE. MR, SRS
1) 25 4 K T il 2 ) oA 5 e e AR R B AR — 3 .
Mcadam 55 BJF il 8% 12 156 2 24 7] % WA 1) SR pU R 2 40
I, N 3 AN PRI T 0E, RIAE —P=0 f Ak
Wl FiEde—A = BRI J5 75 BUA IR 2 1 Pk
X RIS (R SR FNVERR, ek de, R —NH, Bk
AL RN T A B R A BT SR R ik, A
—NH, 38— AHOR G WL 25 (R PR 26 F1 ) i
fi%e B R PURYOE R B ie, A ReRARE T
ML SRR HBIR SR GPTR . Alcocer! RIS, RIS
ANHIFIRR R TR I — LA BRI DA b s o 3
Wy, T LAE S UE T A WL 2SR R s, R
YE Sz A

4 ZEig

KSR FE TG G 7 7 30 KU e By 5
(KRS, R PUAREE R B2 S AT AT R P R AR 2y 257
AR, e T ZrekEpuiR. DUAPUS RERE A
ZMATHUBEAR AT G K, TERAT 1) 2 IR e
T35 REERIPAR 25 (KA I AR AR ey o R A ik —
S, TN FHAEAT HUREA 25 B0, SRR AR
CRA LFEERRE NIRRT AE PR
R T LA — PO T B, W T R HEE A
(bR TR, IRt AR e e A AT 45
B AR AR R FE o 0] 28 S B e I35 H iy
IEAETRREBL B EL SR AT AT fp il — 200

23

Tlo

References

(1]

[2]

B3]

(4]

[3]

(6]

(7

(8]

[

[10] Z=5dE, M

Jones W T, Harvey D, Zhao Y F. Monoclonal antibody-based
immunoassays for the phytotoxin coronatine. Food and Agricultural
Immunology, 2001, 13: 19-32.

Lee J K, Ahn K C, Park O S. Development of an ELISA for the
detection of the insecticide imidacloprid in agricultural and
environmental samples. Journal of Agricultural Food Chemistry, 2001,
49:2159-2167.

BAIE, WM, BT, SRS, MR, #aUR
J2tt, 1998: 60-129

Ynag L G, Hu S C, Wei P H, Guo A Z. Techniques of Enzyme
Immunoassay. Beijing: Nanjing University Press, 1998: 60-129. (in
Chinese)

#OE, X, SEAEE. UV SUR RO R . TLIRR
Mk 2E4, 2001, 17(3): 172-175.

Dong J, Liu X J, Han Z J. Hapten design and development of
antibodies of Frionil. Jiangsu Journal of Agricultural Science, 2001,
17(3): 172-175. (in Chinese)

FRdeRt, A W, FREE, THCE AR Ot 2
6%, 2000, 28(7): 904-910.

Zhong W K, Hao J, Fan Y P, Wang M J. Progress of insecticide
residue in food. Chinese Journal of Analytical Chemistry, 2000, 28(7):
904-910. (in Chinese)

O, KRG, MEZE, BI0H. RGN BCRT IR,
TS YR AR 5% 4, 2001, 2(1): 17-24

Wang J, Zhu L S, Lin A J, Li W H. Advances in the study on rapid
detection of pesticide residues. Technique and Equipment for
Environmental Pollution Control, 2001, 2(1): 17-24. (in Chinese)
M2, RAFRE RIS NTIL. RARFEEE, 1996, 60(4):
20-22.

Yang M J. Immnunoassay of insecticide residues. Pesticide Science
and Adminnistration, 1996, 60(4): 20-22. (in Chinese)

WKk Ik, A0, Ui TREZ9Y. Jbxt: (2% Dk dicdt, 2002:
95-96.

Zhen Y S, Shao R G. Antibody Engineering Pharmaceutics. Beijing:
Chemical Industry Press, 2002: 95-96. (in Chinese)

PntE, WS R RICHIIIRE R R, RAIREL LR,
1998, 17(6): 245-247.

Li Z X, Huang S Z. EIA for pesticides and their metabolites.
Agro-environmental Protection, 1998, 17(6): 245-247. (in Chinese)
BRI B R BRI BOR. TR TLIRRRE R



KBRS AT LIRS HRIIE Y S5 4 s R v 2 il ke e LA il %

733

(1]

[12]

[13]

[14]

[13]

A HiAE, 1996: 284-285.

Li Z T, Zhou X. Plant Hormones and Immunoassay. Jiangsu: Jiangsu
Science and Technology Press, 1996: 284-285. (in Chinese)

Conaway J E. New trends in analytical technology and methods for
pesticide residue analysis. Journal of AOAC International, 1991, 74:
715-7117.

DunMX,YuYY,LiuYQ,FengJt,Pan L G, Liu X J, He J, Zhang X.
Development of an enzyme-linked immunosorbent assay for
podophyllotoxin. International Immunopharmacology, 2005: 1583-
1592.

Morozova V S, Levashova A 1, Eremin S A. Determination of
pesticides by pesticide by enzyme immunoassay. Journal of Analytical
Chemistry, 2005, 60(3): 202-217.

Spinks C A. Broad specificity immunoassay of low molecular weight
food contaminants: new paths to Utopia. Trends in Food Science and
Technology, 2000, 11: 210-217.

Bz 2s, R, KAFE, BURAE, MWk, SRR U RER R 42
SR B S B S A T IR IR ST LA}, 2005, 38:308-312.

[16]

[17]

[18]

Luo AL, Yu XY, Zhang C Z, Zhu S D, Liu X J. Development of
enzyme immunoassays for pyrethriods. Scientia Agricultura Sinica,
2005, 38: 308-312. (in Chinese)

Alcocer M J C, Dillon P P, Manning B M, Doyen C, Lee H A, Daly S
J, O’kennedy R, Morgan M R A. Use of phosphonic acid as a generic
hapten in the production of broad specificity anti-organophosphate
pesticide antibody. Journal of Agricultural Food Chemistry, 2000, 48:
2228-2233.

Bruun L, Koch C, Jakobsen M H, Aamand J. A new monoclonal
antibody for the sensentive detection of cyanazine and other
s-triazines in water by ELISA. Food and Agricultural Immunology,
2000, 12: 253-262.

Haasnoot W, Cazemier G, Du J, Kemmers-Voncken A,
Bienenmann-ploum M. Sulphonamide antibodies: from specific
monoclonals. Food and Agricultural

polyclonals to generic

Immunology, 2000, 12: 15-30.

(DefEgil BRI, HERUE)



