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Abstract

A competitive indirect enzyme-linked immunosorbent assay(ELISA) was developed to detect and

quantify levels of the fungicide metalaxyl in crops. Antiserum against metalaxyl was demonstrated

in rabbits immunized with metalaxyl-human serum albumin(HSA) conjugate. Metalaxyl-protein co-

njugate was prepared by mixed anhydride and peptide coupling method with EDC. In this assay,

metalaxyl-ovalbumin(OA) was coated(8pug/ml) on the microtiter plate, which was incubated for 1

hr at 4C or 4 hr at 37C with diluted antiserum(1:2,000). The optimum volume ratio of antigen

and antibody mixture was 0.5 : 1, which was incubated for 1 hr at 20C. The detection of metala-

xyl bound on the surface of wells was determined by the reaction(30 min) of antirabbit Ig G-pe-

roxidase conjugate with its substrate.
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AFEAYo) Lo B ool of Yol o
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Metalaxyl(methyl  N-(2-methoxyacetyl)-N-(2,6-
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Microwell platex Nunc 96F(flat bottom)& A&
&3 ELISA readert Titertek MC multiscan
spectrometerZ, multichannel pipettex Titertek
digital pipetteS AMR-Egch 2 A A
HSA(human serum albumin), EDC(1-[3-dimethyl-
amino propyl]-3-ethylcarbodiimide hydrochloride
IBCF(isobutyl chloroformic acid), tri-z-butylamine
dioxane, OA(ovalbumin), BSA(bovine serum albu-
min), antirabbit Ig G-peroxidase conjugate, o-phe-
nylenediamine dihydrochloride, Tween 20 &
Sigma AFS AMgsI¥ o 2 whe] Alek2 GR

ol HPLC £-& A8l Coating buffer= 0.
1 M carbonate-bicarbonate buffer(pH 9.6)3 A}&
3}l PBS-t(phosphate buffered saline with 0.1 %
Tween 20, pH 7.4)= NaCl(150 mM), KH,PO,(1.4
mM), Na,HPO,-12H,0 (50 mM)9] ZAoz ZA
stgen 71Ag9de 0.1 M citrate-phosphate buf-
fer(pH 5.0)91 o-phenylenediamine(2.5 mM)¥ 30 %
H,0,(05 pl/ml)E H7tste] ALE F Ao ZA3t%ch
=3 gAo FAde 01 % BSAS T3 PBS
bufferg AHE-stHTh Aol o8-8 E7e HA7L
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1) Immunogen(metalaxyl-HSA conjugate)2] Z=Al|
Metalaxyl ¥FZ(1.116 g 2 meq)o]l IN NaOH
€410 mh)E 7hsted 2417 Bt SFAIZIHA T}
T A7) o] whE-Ho] IN HCl &4 H7}s)
o 2HdsHpH 34H)A1A T AHdste whe-ole dich-
loromethane(100 m)o.2 23] wwE&sle] LS
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E-& desiccator’doll Al 13t" wi7A whxsta
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Fig. 1. Synthetic route to metalaxyl-protein
conjugate.
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AAe IR} NMRE 1 F2E isiyoen 44
H metalaxyl acid(22.4mg, 84pmol)ye ] T3
2 AM-¥ HSA(G6 mg)9t EDC(382 mg, 2mmol)7}
faiEo] de 02 M 3 4F-E4(pH 7.2, 8 mD)d
H7}sbEA] wetete conjugateE ZFAjslG T nwk
2 25 ColA] 8417 Fot HastH L vhgo] 5 ¥
% conjugate= EFool did 3UT FAAG
HAEL B4 & FA pxste 20T B#Ad}
qrct o] WS- A2 Fig. 13 2t

2) &(polyclonal antibody)2| 244t

Metalaxyl-HSA conjugate(l mg)E 0.14 N NaCl
£o(1 mlo) = Freund's complete adjuvant(l
mhsh 1:19] ¥]g= B QW A £79 224 5
REo 810 X HsFAlE AT olw Erle 4vt
Jg ALk MAET FAE H2FA) 3F F
o immunogen¥} Freund’s incomplete adjuvant&
9% Wyor HFABIYL olF uj 3Fvic}
% 43]9) AAZINFAIE AABIACE AYED FA
NAFAE B FAF 15 Foll B9 oo n
BE APt A9 Y7 GrtE AL H
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d3e Adsgct AP FEAHL 4 CTAA g%
u uxEe 8247 Bl oAl 44AEEA0,
000g, 1588t 459L 0.1 mly fe vialo] ¥
o] —20 To} R} el d¥HY AriA
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3) Coating antigen(CAg)2| ZHI

ELISAZ $% CAgel ZAE Hammock £9
mixed anhydride Wy%e] wa} 2A)slQc). Meta-
laxyl acid(40mg, 150 pmol)Z dry dioxane(2ml)ol
f3)A)17] ¥ avksbdA] IBCF@25 phé} tri-n-buty-
lamine(50ul)& 7 }ste] 30837t 25 TollA] wkg-Al
Zth ¥ ¥ 0A(130 mg, 3 umo)E 231417 0.2
M NaHCO:(pH 9.3, 9 ml)=8-H& F7sta 6413
E9t 25 Tl WA EAE. vhgo] HHE F FH
ol s 3U7T FAstn FAPARS —20 €
B3

4) Microwell plate@] Zx{2|

96 well microtiter plateE 10 % ethyl ether/
ethanol2 7+ welld 250 ul¥ F713ld 23 A&}
3 AFAERAMZ F A 23 SHSE 0T 2
=3 A H3HeE MY plates desiccatorell A A
% ¥ ELISAY| Al4-35tich

5) Indirect ELISAOH 25t SHHMIQ] S47IA4A

A A dF Grte] HAL o] Fof Wy
o @&} microwell plateo] coating buffer® A%
metalaxyl-OA conjugate(8 mg/L) &< 200 pl¥&
H7rate 4 ColA BEY wlgEle] PP 1A
Zch vk ¥ PBStE 33 MAdn metalaxyld]
sy A d-g- 10, 100, 1,000, 2,000, 4,000, 8,000, 16,
000, 32,000 W2 d%3)Mste] o5 &4 200 ul
A 2+ welld H7lstdoh A€ g Aol H
7}E platex 37 TolA 2A17F wjksln FH P AL
AAG F PBSt=E 33 AHsHtk A8 F anti-
rabbit Ig G - peroxidase conjugate 3]2]4(1:1000)-%
200 wl¥ FHrpatz 37 TolA 3087 wikstach
HjeF 3 PBS-tZ 33, $/42 23] AlA% platew
71388 E bt o 2zt HeA 308
WA 8k3 60 % H,SO, &9 50 w2 w88 AAA
ZAck wkgo] ¢2 ¥ platex 492 nmold FFEE
EA8o A9 HrtE ZAsA -

6) Metalaxyl?] ZHRE2ME 9ISt competitive in-
direct ELISAQ| E|F)ZT21 A}

Microwell plated] nAAZ CAge AT ¢
AAs 7] 918l coating bufferd] metalaxyl-OA
conjugateE 0, 05, 1, 2, 4, 8, 10, 20, 40, 80 pg/ml
EEFE A3l 7 welld 180 w¥ FH7istw
ELISA ¥-8-& AA 2 F4%8 Z3sdch =8
CAg®] plate 7} % 05, 1, 2, 3, 4, 8 A2t )
FAIET Wi RFLE(E, 20, 37 Tyl W HAZAE
stz sk A Mgl o HFH F
Bl AAS M3 57bR B AH(1:2,000, 4,
000, 8,000, 16,000, 32000)2 3|48 HHH42 Y7}
3t ELISA E433 Ag-Ab(d— &) 9



# % Metalaxyl®] 28 &A843 #A ELISA 2710 79

v &g Z2AQ%7] Aste] Ag Ab AZE RIE
(25, 50, 100, 200, 500, 1,000, 2,000 uDZ ¥H$-A1Z
th olw whsAIZe] o FH= F=E A 2A
35l ®EA o & anti-rabbit Ig G-peroxidase co-
njugate®} ujokAIZHE FAL3I ELISA Fafeo] HA
z4¢& 239

—

> S

g A " @Mubm’%mﬁw
8 7 6 5 4 3 2 1 0

(ppm)

Metalaxy! acid
j[ CHO ~ / _ '
i — k]
- ) ULM»
4 3 2 1 0

8 7 6 5
(ppm)
Fig. 2. Confirmation of metalaxyl acid by
'H-NMR.
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Fig. 3. Confirmation of metalaxyl acid by
IRS.

HAzAL HA&HPEY $FHUFHCE microwell
plated] #&3l= CAgel HHFZE T3S &
rda 348 CAgE AEstd AlgSs 9%
23 (Fig. 4), 058 pg/ml F=AAE 1 FF= &
o] Axs] Zrkstou 8 pg/ml FE ol dNElE
2 gol & Aelrt ek ©lE m| o} Ho} 8
pg/ml B% olke] CAge microwell plated] well
WielA o ol A Edta Mo Uit
o AgEgnh olH@ Ade Voller Vot
Marvin $%0] s-triazineZ] A|Z#]2] ELISA #494]
AHEE ATl fAME FER AdWrEHoR 1-10 pg/
mle) CAg 5=/t FEFS & & AUch =8 CAg
o] WjgAIZER w2 ol tiRF ZAHFig. 5ol 4
co) MFeER ALY WFARMAE 1 &3
=7t 718 Hgen 20 €9 37 T Ade 4
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Fig. 4. The effect of varying the coating con-
centration of metalaxyl-OA conjugate
on the binding of a fixed amount Ab.
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Fig. 5. The effect of time and temperature on
the coating antigen.
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Fig. 6. Comparison of antibody binding ca-
pacity for metalaxyl in varying the di-
lution concentration.
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Fig. 7. The effect of varying the amount of
Ab and Ag.
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peroxidase conjugate.
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