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Progress of Enzym e Inmunoassays for Pyrethroids Insecticides

WANG Chumrmej CHENG Jing-lj LIU Y +hua ZHU G uo-nian
( Institute of Pesticide and Enviromm ental Toxicology, Zhejiang Un wersity, H angzhou 310029 C hina )

Abstract Enzyme mmunoassay isa desirabk mehod for detectng residues of pyretho ds nsecticides
R ecently m any mm unoassaysmethods for pyrethro dshave been reported but few focused on them ulti
resdue analysis of pyrethrods The develom ent of enzym e mmunoassays for the detem naton of
pyrethro i residues were review ed, inchhding hapten design antbody preparatbn and mm uno assay
estab lishm ent and app lications M ost of the studies showed that a rigid or shorter side chain n an
mmun izing hapten is mportant for he generation of sensitive and sekctive antibodies for pyrethro s
In addition the advantages of the hetero bgous mm unoassay were also pointed out The structure
characters of he general mm uniz ng haptenw ere niroduced, and the selective method of broad specific
antibody w as referred ta The key points n the multi-resdue mm unoassays includng the selection of
the competitive hapten, and he specificity of the broad specific antibody to different pesticidesw ere
discussed. Fnally, the devebpm ent trends of general hapten design and mu lt+restlue mmunoassay of
pyethroidsw ere summ arized
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Table 1  structures of imm unogen haptens
Sy R A9 S B IR G5 ik ICs, SCHR
Analyte Selected immunizing antigen haptens Antibody /(pg/L) Reference
(0]
: H
EE L M 15 Stanker 1989 ("
permethrin
H
M 10 Skerritt 1992(#]
cl
Cl P 2.5 Shan 2000*’
cis- H,
CN
it L P 20 Wengatz 1998('°)
fenpropathrin
NH,
pupepn Ci o EN COOH
: CIW/ P 13.5 Lee 2004('")
cypermethrin P—
RWH AR XY ' H(CH,),COOH 113074
—— BrBr X (CHy), P 180/2 Lee 1998(12:13]
tame ClCl vy
CICF, o 50/4
HOOC(H,C),HN P 210/4 Lee 1998(12:13)
Cl
Ci N~—(CH,).COOH P 60/2 Lee 1998(12:13]
Br n
Br waﬂ P 702" Lee 199812:1%)
2
Br o
Br , M 500 Queffelec 1998!'4]
OOH
Br.
Br OOH P 17.5 Lee 2002(*]
E 8T Re
al P 37.2 Gao 2006!'6)
cyhalothrin
COOH
Ct
S-
A P 30 Shan 1999(17)
esfenvalerate
COOH
F CH(CH,),
L & 2 ] ~C
i P & M 33 Nakata 2001('*)
flucythrinate \COOH

P BRESR,M RTIREHU /MO R I R R AL IR AR AY 1Cs {8, /74 M 9 4 3 57 M AL TR A 4 6 19 IC o (B
Note *P denotes polyclonal antibody, M denotes monoclonal antibody;®/ on the left-hand side of the slash represent ICy, value of dewct

unisomerized compounds,®/ on the right-hand side of the slash represent ICs, value of detect isomerized compounds.
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Table 2 Swuctures of hapiens used inm ultrresdual detem inatbn of pyretho s
s i P S LR GH B HURYS Hulk Scik
Analyte Genaral structure of immunizing antigen haptens Structure of coating antigen haptens Antibody* Reference

I8
M Miyake 1998(%]
Type | y\yiﬂﬂ >=y/if\oli Iyake
HOOC(H,C),

1a H H P Watanabe 2001 (%]

Type |
H 0 COOHO

A H P Mak 2005%!

Type I
OOH OOH
1%, IR OO\(j/C B Luo Ai-lan

Type I , Type Il 3% 5 2 2005 (%]

H M EBRC RS ;P ERBILEHIEL” . Note:*M denotes monoclonal antibody; P denotes polyclonal antibody.
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( class sekctwve): ,
M iyake ™' (CAA) (mg/L )
) )
I (Bgl ), ,
I 3 , M iyake 3
W atanabe ' I
, (IC50< 10 llg/L),
I ; M ak = , CAA
II , I ,
II , )
W atanabe "
[24] Mak P
PBA I II ,
3 a
Table 3 Cross reactwity of the broad specificity antbody for pyrethro ds
M iyake W a@nabe” M ak” LUO A+hn b
A nalyte Cso/He L) ¢ reactiviy (% ) % /M) ¢ o reactivity (9 ) T30 8 (o reaetiviy (9 )
I Type I pyrehmid msecticide
allethrin 32 - - - - -
bioalleth rin 71 - - - - -
pyrethrins 94 - - - - -
pheno thrin 91 136 NI NI - -
pem ethrin 1 100 100 NI NI 4 066 91. 17

- trans-pem ethrin - 259 NI NI - -

- cis-pem ethrin - 142 NI NI - -
resn ethrin 96 10 9 NI NI - -
bioresm ethrin - 253 NI NI - -
tetran eth rin 28 - - - - -
bifenthrin - - NI NI - -

1l Type Il pyretho i insecticide

fenpropathrin > 10 000 - - - 4232 87. 59
cypem ethrin 6 000 2.4 78 4 100 4 286 86. 49
deltan ethrin > 10 000 N1 486 16 13 8 979 41. 29
cyha bthrin > 10 000 - 51 153 73 4 874 76. 06
cy fluthrin 1 400 NI 30 261 33 - -
fenvalerate - NI 772 10 16 77 360 4. 79

S— esfenvalerate - NI 1 086 722 - -
other fenvalerate
. - - 16~ 1 011 T 75~ 490 - -
iom ers
fluva lnate - NI 50 156. 8 - -
tau-fluvalin ate > 10 000 - - - - -
flucythrinate > 10 000 - - - - -
CAA > 10 000 - - - - -
PBA - - NI NI 3707 100

Ca U NI (<106 ); "

’

Note " — Dencesnot lest crossreactivit, N I denoftes < 10% -inhdbition bauthorof the literature cied
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