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Development of Enzyme-Linked Immunosorbent Assay System for the Detection of Deox-
ynivalenol in Corn. Hyang-Burm Lee, Dong-Hwa Shon*, Kunio Kosaka' and Yoshio Ueno'.
Food Chemistry and Physics Division, Korea Food Research Institute, Songnam 463-420, Koreaq,
'Dept. of Toxicology and Microbial Chemistry, Faculty of Pharmaceutical Sciences, Science
University of Tokyo, Tokyo 162, Japan —In order to develop an enzyme-linked immunosorbent assay
(ELISA) for deoxynivalenol (DON) in corn, we produced a specific monocl- onal antibody and es-
tablished ELISA conditions. After the spleen cells from mice immunized with DON-bovine serum al-
bumin conjugate were fused with S,2/0 myeloma cells, a hybridoma cell 3G7 producing anti-DON an-
tibody was screened by ELISA. From the standard curve of competitive direct ELISA (cdELISA) us-
ing 3G7 monoclonal antibody and DON-HRP conjugate, the detection range of DON showed 3-3,000
ng/ml (ppb). The monoclonal antibody showed some cross-reactivities against DON analogues such as
15 acetyl-DON (110%), nivalenol (5.0%), 3 acetyl-DON (1.7%), fusarenon-x (0.72%), and T-2 (0.59%).
When the cdELISA was applied to the spiked corns after extracting with 60% methanol and diluting 5-
fold with washing buffer, the assay recoveries of DON were 313, 163, 106, and 88.9% (av., 168%) in
the levels of 200, 600, 2,000, and 6,000 ng/g, respectively. For the quantitation of DON in corns, 30
samples kept under two different storage conditions of cold and room temperature were assayed by
c¢dELISA. The mean detection concentrations were 595 (detection range, 0-2,750) and 2,448 (detection
range, 0-4,500) ppb, respectively.
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Fig. 1. Standard curve by competitive direct ELISA for
DON using 3G7 moneclonal antibody and DON-HRP con-
jugate. Each point and bar represents an average of 3 de-
terminations and its standard deviation.
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Fig. 2. Effect of different DON analogues on the binding of
DON-HRP to anti-DON monoclonal antibody as determined
by cdELISA.
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Table 1. Cross-reactivity of DON and its derivatives with an-
ti-DON monoclonal antibody as determined by cdELISA

Toxin conc. displacing 50% Cross-reactivity'

Toxin

of DON-HRP, pg/m/ %
DON 0.33 100
15Ac-DON 0.30 110
NIV 6.6 5.0
3Ac-DON 20 1.7
Fusarenon-X 46 0.72
T-2 56 0.59

' Conc. of DON displacing 50% of DON-HRP _ .,
Conc. of toxin displacing 50% of DON-HRP

Added toxin, ng/fg Detected toxin', ng/g
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Fig. 3. Dilution effect of corn extract on the standard curve
of ¢cdELISA for DON. 60% methanol extracts of corn sam-
ples were diluted to 1/1-1/10 with washing buffer, and stan-
dard DON was solubilized into each diluents.
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Table 2. Recovery of DON from spiked corns as determined
by cdELISA

Recovery, %

200 625+ 127 (20.3) 313
600 975+ 154 (15.8) 163
2,000 2,117+418 (19.7) 106
6,000 5,333+236 (4.4) 88.9
Mean of CV, % 15.1 [13.3}7
Overall recovery, % 168 [119]°
SD 88.2 [31.7]
Mean CV 52.5 [26.6]

"Mean of interassay (n=3)+SD (CV, %). The concentration of
extract diluted to 1/5 with washing buffer was determined with
reference to the standard curve.
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Table 3. Detection of DON in corn samples by ¢cdELISA

Detected Detected

Sample No. (ppb) Sample No. (ppb)

Refrigerated in storage Non-refrigerated in storage

C- 1 1,750 C-15 3,125

C- 2 1,400 C-16 2,625

C- 3 1,500 C-17 2,000

C- 4 ND' C-18 4,500

C-5 ND C-19 2,675

C-6 ND C-20 ND

C-7 trace” C-21 2,500

C- 8 trace C-22 2.250

C-9 ND C-23 2,500

C-10 trace C-24 trace

C-11 1,425 C-25 2,700

C-12 ND C-26 2,625

C-13 500 C-27 3,250

C-14 1,750 C-28 2,750

C-29 2,800

C-30 2,875

Number of samples 14 16
Average 595 2,448
S.D. 883 1,057
Range 0-2,750 (-4,500

'‘ND: not detected, “trace: below 250 ppb
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