P EANVRIE 2007,40(4):721-726

Scientia Agricultura Sinica

EY

B E RN BT E A OON) BIEE S F5 S5

£, B F, HER, THY, AR

R

LR ANV RRE 5 il ST 222 SR BTFT, At 210014)

BE: [EWY Z k. R ARNEESN T, URIEZXENNLLEFURBNE RN LM,
[(FiEVUNEEFEREHZMATEEEIEE OON) 4 x5, FIRF BT AT F 3R] W %8 0 4 g &
BBk (3-HS-DON-BSA) fE Sz i, 2B R BB ik Ao sl B3 5 Bk 4k %% Balv/c NRAFRR, K
% DON #9 % i, #ria$ BLISA ey ik, (4R £ 5K R e a2 10 6 400, 77/ BB A gk
MM 1012 800, 5l DON ik K4 & SO0 HI B, Fr % DON R K4 3-Ac-DON fu T-2 HF R E 25| 4
63ug-ml™. 114pgml™ F1>1 000pg-ml™; A8 X7 UR 22 4 100%, 55.2%F0 6. 3%. 403 308 6y & 3& Tk &
A 1/1500, /N TAEIRIE R 1/1 600, ZE8 8% R Fo/ B o 09 R & TAEMRE T, 20% A L oy 7 B 4 B %¢ DON
G BENDE, KT 100KE S FE X DON F i o AT AR T H v, Z a4 % % BLISA SR lsaE A
0.01~100pgml™, A HEBA 0.02ug -ml”, FHEIEK 82%~93%, K5 (CVE) 4 4.65%~21. 3%, [£#H]1 X
X3 WO FRRN T, RMWERE, FEHT, AT URATALFBEROREEHR, 0] ZRHTAY
FE BB R DON & R 02 AN, BA R0 A M.

kIR MATERIEIHE; SEFHN; ELISA, NEFER

Enzyme-Linked Immunosorbent-Assay for Deoxynivalenol (DON)

LI Hua, JI Fang, XU Jian-hong, WANG Yu-zhong, SHI Jian-rong

(Institute of Food Safety, Jiangsu Academy of Agricultural Sciences, Nanjing 210014)

Abstract: [Objective] To detect Fusarium toxin Deoxynivalenol (DON), a trichothecene mycotoxin occurring in FHB
contaminated grain, an indirect competitive enzyme-linked immunosorbent assay (ELISA) was developed. [ Method 1Conjugation of
DON to carrier proteins was facilitated by conversion of DON to 3-O-hemisuccinyl-DON(3-HS-DON). 3-HS-DON-bovine serum
albumin (3-HS-DON-BSA) and 3-HS-DON-ovalbumin (3-HS-DON-OVA) were allowed to produce DON-specific mice antisera.
3HS-DON-OVA was coated onto the microplate, followed by incubation with DON and anti-DON antibody. [Result] The indirect
competitive ELISA revealed that the optimal concentration of mice serum and the coated antigen were 1/1 600 and 1/1 500,
respectively. The antiserum cross-reacted with 3-AC-DON and T-2 at about 55.2% and 6.3% as much as they did with DON. Studies
on the effect of methanol on reaction between the antiserum and DON showed that the assay could be performed effectively by using
an extraction buffer containing less than 15% methanol. Recovery of DON was 82%-93% in grains with coefficients of variation of
4.65% to 21.3% at the range of tested dosage. The linear detection range was between 0.01 and 100 pgrml”'. [Conclusion] This
ELISA can be applied for the detection of DON in grains.
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Fig. 1 Indirect ELISA titration of DON antiserum
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Table 1 Determination for optimal concentrations of coated
antigen and antisera
AR I MR EL
Coated antigen Antisera concentration
concentration 1/400 1/800 1/1600 1/3200  1/6400
1/500 2.620 2.447 2.269 2.040 1.685
1/500 2.590 2.421 2.231 2.006 1.654
1/800 1.309 1.102 1.001 0.773 0.579
1/800 1.297 1.000 0.934 0.737 0.503
1/1000 1.187 1.093 0.964 0.770 0.513
1/1000 1.382 1.041 0.926 0.734 0.539
1/1500 1.448 1.222 1.059 0.884 0.629
1/1500 1.536 1.239 1.074 0.808 0.682
1/2000 1.508 1.210 1.124 0.900 0.648
1/2000 1.520 1.262 1.100 0.940 0.673
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Fig. 2 Effect of methanol concentration on the assay
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Fig. 3 The standard curve for DON ELISA
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Table 2 ELISA recovery of DON from artificially contamina-
ted wheat sample

DON #§ it & KB £ff) DON IR KR
Added DON (ug-g™) DON detected (pg'g')  Recovery CV
0.5 0.43+0.02 86% 4.65%
10 9.3+1.1 93% 11.8%
200 164+35 82% 21.3%

Fz 3 TRENZ M DON BN R
Table 3 DON Detection in different FHB resistant wheat

variety with ELISA
N PURETE DON
Wheat variety FHB Resistance (ng'g™h
#5735 Sumai3 YU Resistant 3.98
KA Wangshuibai PR Resistant 2.5
% 158 Yangmail58 thi Middle 39.8
T3 65 Ningmai6 J&Jp3 Susceptible 63.1

3 itig
3.1 3k

N T VR oS JEAE SR LA P RO R O S, K
G 88 UL G e I T (VT BF ), 7 G2 1T 0 250K Fra g Jil 5
PerlFLAb e 4, DUBRBGMA KIS . P4k 7 vk E o
AR LA AT S 2 T, MRSETLILIRE R S, RUR
B, HRRER AR E SRR 2 F PR, Zidit
K 60%~70%, i FL255 5 e A= mys gell, A
FITEANIE T DON EBMPURM T T #EI00
5 B SO S A SR e B R R e S, Il
DA R AR 22 75 B A 2~3 h (K ) A B e
Be AR R R, SR SRR,
TS S A AR AR A, P B S i
o, AT SRS . DS it R a2+ i 4E . 41

o
3.2 GEMIRREERRE

N TR L WA PR, BT EAR
UFIPLIRAN, T EE R A IE I S e sh Y S A BRI S
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3.3 RXERMEHFRME

AW S A FITAR L5 Rt B 005 8 A B &)
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15-Ac-DON %} DON ¥ ELISA A 50 . A TR IE 5
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3-HS-DON-HAS il #% ) #t & 5 3-Ac-DON Fl
15-Ac-DON 37528 SR W 200, 33 i3 A ] — 3t I ml g
SIS LA = A RS [ 1 R e AR P A
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FE S PO TIAL B 22T BRI . 3 7K R 77
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A3 Ll e — b s A B R AR, A
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LR T AW IR & B r] REE s
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— IR SR, AR, X T-2 [
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i
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SEI T, RNEERFRI DON & =T T,
RIK ARBEIRPUIEA /N2 SRl JOFFRI R
5 R B AR —

References

(11 Edah, oK 8 P EDRIRER R —— R %
FRESIMIWETT. JURIPFAR, 1994, 13: 229-234.

Wang Y Z, Miller J D. Toxin producing potential of Fusarium
graminearum from China . Acta Mycologica Sinica , 1994, 13(3):
229-234. (in Chinese)

[2]  Bottalico A, Perrone G. Toxigenic Fusarium species and mycotoxins
asociated with head blight in small-grain cereals in Europe. European
Journal of Plant Pathology, 2002, 108: 611-24.

[3]1  SaRzR, Eh, GURBH, B4k, Pl i E A 3
FERAIRRE IR L. R 2EAR, 1997, 27: 298-302.

Shi J R, Wang Y Z, He C Y, Wang J S. Fusarium trichothecene toxins
and their function in plant disease. Chinese Journal of
phytopathology, 1997, 27: 298-304. (in Chinese)

[4] Dyer R B, Plattner R D, Kendra D F, Brown D W. Fusarium
graminearum TRI14 is required for high virulence and DON
production on wheat but not for DON synthesis in vitro. Journal of
Agricultural and Food Chemistry, 2005, 53: 9281-9287.

[5] Pestka JJ, Zhou H R, Moon Y, Chung Y J. Cellular and molecular
mechanisms for immune modulation by deoxynivalenol and other
trichothecenes: unraveling a paradox. Toxicology Letters, 2004, 153:

61-73.



726 ik & Ml B2 40 &

[6] Schollenberger M, Muller HM, Rufle M, Suchy S, Planck S, 1994, 60: 729-731.

Drochner W. Survey of fusarium toxins in foodstuffs of plant origin [15] Casale W L, Pestka J J, Hart L P. Enzyme-linked immunosorbent
marketed in Germany. International Journal of Food Microbiology, assay employing monoclonal antibody dpecific for deoxynivalenol
2005, 97: 317-326. (Vomitoxin) and several analogues. Journal of Agriculture and

[71  Arnold D L. The toxicity of orally administered deoxynivalenol Food Chemistry, 1988, 36: 663-668.

(vomitoxin) in rats and mice. Food and Chemical Toxicology, 1986, [16] Laamanen I, Veijalainen P. Factors affecting the results of T-2
24:935-941. mycotoxin ELISA assay. Food Additives Contaminants, 1992, 9:

[8]  McMullen M, Jones R, Gallenberg D. Scab of wheat and barley: a 337-343.
re-emerging disease of devastating impact. Plant Disease, 1997, 81: [17] Park JJ, Chu F S. Assessment of immunochemical methods for the
1340-1348. analysis of trichothecene mycotoxins in naturally occurring moldy

[91 Scott P M, Kanhere S R. Comparison of column phases for corn. Journal of AOAC International, 1996, 79: 465-471.
separation of derivatized trichothecenes by capillary gas [18] MAIE, K, BV, B, BRElle R, M Ml
chromatography. Journal of Chromatography, 1986, 368: 374-380. Rz H L, 1998:279-284.

[10] Tacke B K, Casper H H. Determination of deoxynivalenol in wheat, Yang L G, Hu S C, Wei P H, Guo A Z. Technology of Immunoassay.
barley, and malt by volumn vleanup and gas chromatography with Nanjing: Nanjing University Press,1998, 279-284.(in Chinese)
electron capture detection. Journal of AOAC International, 1996, 79: [19] MRBra, BRMgos, B, iR ERAR N, 1o
472-475. a4 R E Ol KA AR A, 1998.

[11] Trucksess WM, Page SW, Wood GE,Cho T H. Determination Chen X J, Chen M Y, Zhao Y J. Application of Immunological
of deoxynivalenol in white flour, whole wheat flour, and bran by Techniques in Plant Science. Beijing: China Agricultural University
solid-phase extraction/liquid chromatography: interlaboratory study. Press, 1998. (in Chinese)

Journal Of AOAC International, 1998, 81: 880-886. [20] Wei R D, Chu F S. Production and characterization of a generic

[12] Jestoi M, Ritieni A, Rizzo A. Analysis of the fusarium mycotoxins antibody against group A trichothecenes. Analytical Biochemistry,
fusaproliferin ~ and  trichothecenes in  grains using gas 1987, 160: 399-408.
chromatography-mass spectrometry. Journal of Agriculture and Food [21] Smith J E, Lewis C W, Anderson J G, Solomons G L. Mycotoxins,
Chemistry, 2004, 52: 1464-1469. occurrence and toxicity. In: Mycotoxins in Human Nutrition and

[13] Klotzel M, Gutsche B, Lauber U, Humpf H U. Determination of 12 Health. Science Research Development, European Commission.
type A and B trichothecenes in cereals by liquid Brussels. 1994:2-80.
chromatography-electrospray ionization tandem mass spectrometry. [22] Pestka J J, Lee S C, Lau H P, Chu F S. Enzyme-linked
Journal of Agriculture and Food Chemistry, 2005, 53: 8904-8910. immunosorbent-assay for T-2 toxin. Journal of the American Oil

[14] Barna-Vetro I, Gyongyosi A, Solt L. Monoclonal antibody-based Chemists Society, 1981, 58: 940-944.

enzyme-linked immunosorbent assay of Fusarium T-2 and

zearalenone toxins in cereals. Applied and Environmental Microbiology,

(LS LD



