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ABSTRACT —We examined to develop the enzyme linked immunosorbent assay (ELISA) for
determination of zearalenone in animal feeds. Zearalenone was first converted to 6'-(carboxyme-
thyl) zearalenone oxime(zearalenone oxime) to get a coupling site and then conjugated to bovine
serum albumin(BSA) for use as immunogen and to horseradish peroxidase(HRP) for use as
enzyme marker. Antibody against zearalenone was obtained after 11 weeks of immunization
of rabbit with zearalenone oxime-BSA. Cross reactivity of the antibody with o-zearalenol, B-
zearalenol, a-zearalanol and (-zearalanol were 168, 46, 26 and 20% respectiviely. A simple
procedure was devised for the screening of zearalenone in feeds using ELISA. Feeds samples(5g)
were extracted by blending with 25 m/ of methanol-phospate buffered saline-dimethylformate(70

9 : 1) and the extract was filtered and aqueous filterate analyzed. It took only 1 hours
to do whole procedure for the analysis of zearalenone in feeds by the direct competitive ELISA,
and detectable limit was 1-100 ppb. Using this procedure, only 4 of 24 feed samples showed
positive results with 3.93~7.43 ppb levels.

Keyword( ]Zearalenone, Enzyme Linked Immunosorbent Assay(ELISA), Immunogen, Antibody,
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Table 1. Sampling for determination of zearalenone

by ELISA
No. of
Source
sample
Koryeong(2), Yisung(l), Mungyeong(1) 10
Sungju(2), Gyeongsan(1), Chungdo(1)
Chilgok(1), Daegu(1)
Sanchung(2), Mylyang(1), Changyeong(1) 14
Sachun(1), Kosung(1), Hadong(2)
Yiryeong(1), Jinyang(3), Hamyang(1)
Guchang(1)
Total 24

4 A% AYE Bel 2 FAHE wIHDA B
Mz W Y

AHX 2 ~ Zearalenone L JAEE A7) %
A EE 1991 1936 o F="}ell 4 Table 154
7o) samplingd}e] zearalenone A& A|E2 A}
23k e)

=3 Aol Al Tween 20, bovine serum al-
bumin(BSA), 2, 2'-azino-di-3-ethylbenzthiazoline
sulfonic acid(ABTS), N-hydroxysuccidimide
(NHS), horseradish peroxidase(HRP) 3! zearale-
noned SigmarlZH%-E F¢isteled, 1, 3-dicyclo-
hexycarbodimide(DCCD)+ AldrichAl2 %8
stodw 19] spetebE A4 EFA|E A
st '
Zearalenone-oxime-BSA conjugate B4 —Zeara-
lenone®] fx A9 42 Fig 13} el 3ol
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Zb awkstda wbgAlZ el whEEE AlF el A
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zearalenone-
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Disolve zearalenone in pyridine
Add carbox;methylamine
Stirr 24 hourlat room temp
Dry under vactum to residue
Disolvelin H,0
!

Unreacted zearalenone is removed from H,0O

i
Precipitate zearalenone-oxime
i
Extract Z-oxime with 100 m/ ethyl acetate
\

Dry to known volume

Fig. 1. Procedure of zearalenone-oxime conjugate.
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HCO; &-Hol HAdch(C). B2 Ad7} BAS A
A3 A2 o 24Tl A 308 muksld A uhg-A
712 AREE ARl Akl o7
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Table 2. Reactivity of zearalenone analogue in com-
petivite direct ELISA

Analogue Cross reactivity(%)
Zearalenone 100
a-zearalenol 168
f3-zearalenol 46
a-zearalanol 26
(3-zearalanol 20

none-oxime-BSA conjugate& AF23le] New Zea-
land white rabbitell He 27 antibody§ 4H& s+
=3
- 12 1500 ug(500 g X 3 rabbits) &} zearalenone-
oxime-BSAE 1.5 m/9] salineell o] ¢37]el 3m/
Freund's complete adjuvantZ syringedl )3}
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o]71¢ AFEZY S¥-Hol multiple site(30~40
site) 2 13} WA Z ) o}A] 750 pg(250 pg X 3 ra-
bbits) ¢] zearalenone-oxime-BSA-E 500 w/ 9] saline
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10~30%-7F emulsionA]%] o Z F 125 m¥-&
2712l Hcheg] BEo] booster injectionAlH T
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Fig. 2. Competitive direct ELISA standard curve for
zearalenone.
®—W: Standard zearalenone in solvent, 4—A
: Standard zearalenone extracted from spiked
sample
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ELISAel v]X]+ <33F2 FA}slod zearalenone3tef
A 7hA 975 #Hldtgdoh Zearalenoneo| £
d=e] gl o Algo| EF zearalenone vhA|9}
%7} 1~100 ppb A spikeAlZ! o T4 F&
Ho g FZ3le AFE ¥ vhy ELISAZ 33 A3}
Fig. 28} o] /2] 444 F-o] ELISAg3<} 2]
ko] gl 7oz vehygich
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Ld¥gE 2AB] i Q7] U R oA
w4 2% 24709 F{/ AEE FASd E4E
yg A2 F3sled B Table 37 %}, Zeara-
lenone-2 47§2] A&7} positiveE 16.7%2] 9%
E vehd o) 2 #FE ol wsioh 32 Ram
& AlHE BF 60HE AlEE 3t aflatoxin
B9 293 %E ELISAHoZ #1% ZAs 3709
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Table 3. Summary of natural occurence of zearale-
none in sample analyzed

Tatal sample 24
Positive sample 4
Ratio of sample contamination(%) 16.7

Table 4. Contents of zearalenone in sample analyzed

by ELISA
Sample No. Location Zearalenone cv2
(ng/kg)
R- 3 Daegu 3.93+ 0.61 15
R- 8 Kosung 651+ 2.18 33
“R-14 Jinyang 445+ 0.69 16
R-17 Guchang 743+ 2.23 30

¥, Coefficient of variation.

A| 87} positive® B.gichar HtiEgh vl glch Zeara-
lenone 3-8 Table 4ol A8} 7o) positive & viebid
4702 AaF A AR AR R-170] 7.34
pg/kgo 2 et R-8, R-14 % R-30] 77 651,
445 3 393 pg/kg e ehA gl o, FFAu 2 ol
we} zearalenone®] £l thi °d&-g viFHe= A
22 Ata=Eqdch

oJub 0 & microtiterd ©]4-3t competitive di-
rect ELISA®) ZA$ollv Be AES DA #
Ae 4 9lond, | E9 M A} AT AHEHE
Alefo] th B QAET FAdo] glo] Aol B
A5 oz Hrislw glrk 2T Roscoe 52
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B, 2998 =g A7} zearalenoned] Aol
79%2] ARA 62Fo] FA WS Holn FHI
130 pg/kg®) zearalenoneo] &=l FHAEl4
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& 133 ofe]RH5o] aflatoxin By, M, Sterigma-
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toxin®] ELISAY 4% ¢l peroxidased] A
A&7t de AEFEEY 2427, HANg2
off FgF FHLI7E AT o}F2] HAl ELISA test
kit A4S Axshs 5 g A7vh AT 9l
o, 2 % aflatoxin By 75&& antibody7}
AArE o] AA AESe) s FolsH AT

e 7igel AE FEo ks ok
olubd e g miodahy Ayl 2% mycotoxin2]
Hako. BAubgs) ALgshe gl et 54
apzt 2 FEel zbolz} UARE AR Al® gw
0.2~200 ngA =oln, 13-4 polystylene 13 3H&
Ab8-8H= macro ELISAt} 18] 8- plastic micro tite-
ration plate(96 well) & 22+= micro plate ELISA+
ﬂfﬂ:"“ Fofol| 1] FAow vhg mghARE Ao
Az}, 82 AR Algeld 1 2dAHEs}
‘;!11‘1} A go 2 FFolAe mycotoxin® TS
ELISA¥ell 93] Ak 2 Age] A ofos
AR B R AR Mo Rl vdEe] A
Jzo] shE9igh ZAbel gl
A}.,Q.:d 7-! o7 *]»_‘,;_E]L‘
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none?] U432 FF41717] ¥ zearalenone oxime FEME §48 & bovine serum albumin(BSA)¢} conjugate &
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2z 37Ce A 3083 158193, FF == 410 nmell 4 ELISA reader24 ZAslglon], ZA3hA= 1~100 ppb2
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HT 7 P elE 3.93~7.43 pg/keol ek
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