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Enzyme-Linked Immunosorbent Assay for Detection of Nivalenol
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ABSTRACT — To develop an enzyme-linked immunosorbent assay (ELISA) for nivalenol (NIV),
we produced polyclonal antibodies against tetraacetyl nivalenol (Ac4-NIV) and established EL-
ISA conditions. Ac4-NIV-hemisuccinate conjugated to bovine serum albumin (Ac4-NIV-HS-BSA)
was immunized with Freund's adjuvants into rabbits subcutaneously several times. By use of
the antiserum showing the highest titer and Ac4-NIV-HS-HRP conjugate, we established com-
petitive direct ELISA (cdELISA). Standard curve of cdELISA showed that the detection range of
Ac4-NIV was about 10~5,000 ng/ml (ppb). The cross-reactivities of the polyclonal antibody to-
wards Ac4-NIV and acetyl T-2 were 100 and 70% respectively, and those towards NIV, deox-
ynivalenol, 3-acetyl deoxynivalenol, 15-acetyl deoxynivalenol, triacetyl deoxynivalenol, fusarenon-
X, and T-2 were less than 0.1%. When ¢dELISA was applied to NIV-spiked corns followed by ex-
traction with 70% acetonitrile and acetylation with acetic anhydride in pyridine, the recovery
rates of the Ac4-NIV were 108, 143, and 70% (average, 107%) in the levels of 100, 300, and 1,000

ng/g (ppb), respectively.
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Side-chain residue

Trichothecene
R, R, R, R, R,

Nivalenol (NIV) OH OH OH OH =
Tetraacetyl NIV (Ac4-NIV)  OAc OAc OAc OAc =0
Deoxynivalenol (DON) OH H OH OH =
3-Acetyl DON (3Ac-DON) OAc H OH OH =0
15-Acetyl DON (15Ac-DON) OH H OAc OH =0
Triacetyl DON (Ac3-DON) OAc H OAc OAc =0
Fusarenon-X OH H OH OH =
T-2 toxin OH OAc OAc H ISV
Acetyl T-2 toxin (Ac-T-2) OAc OAc OAc H ISV
Scirpenol OH OH OH H H

OAc, OCOCH,; ISV, isovalerate

Fig. 1. Chemical structure of nivalenol (NIV) and its re-
lated trichothecenes.
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Fig. 2. Production of anti-tetraacetyl NIV antibodies by
rabbits immunized with Ac4-NIV-HS-BSA on weeks
0, 3, 5, and 7, and bleeded one week after each im-
munization.
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Fig. 3. Standard curve by ¢cdELISA for Ac4-NIV.
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Fig. 4. Effect of NIV analogues on the binding of Ac4-
NIV-HRP to specific antibody as determined by
cdELISA. B/Bo means relative binding of Ac4-
NIV-HRP in the presence of toxin.

Table 1. Cross-reactivity of specific antibody towards
NIV and its derivatives as determined by cdEL-

ISA
Trichothecene Reactivity (%) Trichothecene Reactivity (%)
NIV 0 Ac3-DON <0.1
Ac4-NIV 100 Fusarenon-X 0
DON 0 T-2 toxin 70
3Ac-DON 0 Ac-T-2 0
15Ac-DON 0

Journal of Food Hygiene and Safety, Vol. 13, No. 2



Enzyme-Linked Immunosorbent Assay for Detection of Nivalenol 133

Gt
o
e
e
e
ek
e
&

SolgA| e 1o] o2 7] WEo

R, YRl 7t acetylationF o] & T-2¢= Hb-g-Ado] vl-¢ n
okgh Ao wFo] R A7} HolgA e Ul T2
3k 299 Ao g FEFc} e R,E A|93% R, Ry, R2
=7} 25 acetylation®® Ac3-DON¢] ub-$-4J-& ojl-- oF&t
ROoZ u|Fo] RS A% Fo|FgA|9 QX F23 F
A Aoz Azt

c¢dELISAQ]| o8t NIVQ| 3|8

B Aol A &]igh cdELISAS] A12|4d& 7 E3H] $l8t
o ANEF F5ES AT Agagd WAg vkt
Zro] NIV EFZ-S 30, 100, 300, 1,000, 3,000 ng/g(ppb)<]
HFTER AN ST ARE &iFESHAL acety-
lation 59 A& A3 F cdELISAZ 3)&lo] NIVe] £4
& T3 A3}, 30 ppbe] AElwd FFgo] 53] EQHA
gho] Halo] Ze3l ot 100 ppb ol el Ao xE
z}7+ 108, 143, 70, 24% (37, 86%)= L}EFITHTable 2).
web, QPG FEe Futol uhel Fago] o= A7}
QAT S AEE 100~1,000 ppbe] HYU|A 1 I5&
& Hit 107%24 v A F53E o 5 et

Table 2. Recovery rates of NIV from spiked corns as det-
ermined by cdELISA

Added, ng/g Detected', ng/g Recovery, %
100 108+21 108
300 430482 143
1,000 6994105 70
3,000 720+46 24
Average 86 [107]

'Means of interassay (n=3)x=SD
*Calculated between 100 and 1,000 ng/g
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