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A review on applications of labeling immunoassay techniques for
mycotoxin detection in grain
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ABSTRACT: Mycotoxins are natural contaminants produced by a range of fungal species. They usually
presents in grain such as rice, corn, wheat, and barley, which posses a threat to the health of humans. To protect
consumer health and reduce economic losses, surveillance and control of mycotoxins in grain has become a
major objective for producers, regulatory authorities and researchers worldwide. In this paper, labeling
immunoassay techniques, such as radio immunoassay, enzyme immunoassay, fluorescence immunoassay, time
resolved fluoroimmunoassay and colloidal gold immunoassay, and its applications in mycotoxin detection of
grain were discussed.
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Tablel Major mycotoxinsin grain and their major health effects for human

HCC( )
(aflatoxin, AFT)

(ochratoxin, OA)

(zearalenone, ZEN )

(fumonisin FB)

(citreoviridin, CIT)

(citrinin)

(deoxynivalenoi, DON)
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T S 43 HT( radio immunoassay, RIA)
BEbRiC B2 0 (enzyme immunoassay, EIA)

whmicy BEEARCHEE ST (fluorescence immunoassay, FIA)

LB S A2 K IEARICHBE ST (chemiluminescent immunoassay, CLIA)
AR EARMC HRE /AR (colloidal gold immunoassay)
HERIIRICAIESIT( latex immunoassay)

HRYE L T AP EE AR T (competitive assay)

DL { a4 L HBEARIC (non-competitive assay)

Xk R ET R
A

A& SN Y H 52 3BT (homogeneous immunoassay)
R LA S8 43 HT (inhomogeneous immunoassay)

1
Fig. 1 Classification of labeling immunoassay techniques
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(immunoradiometric assay, IRMA)

(IAC) ,

AOAC , ,
2x107 mg/kg s
(

, (ng) (p2), (fo)

’ > [18-20]
b

(radio immunoassay, RIA)

s RIA
300 , , RIA ’
60 , RIA ’
[14] , Chul" 3 > s
B ’ ’ (fluorescence polarization
! immunoassay, FPIA)
RIA M,
5~50 ng/mL, T-2 ’
[16,17]
’ ’ , , DON FB,
’ ’ ’ FPIA ,
’ ’ (21 FPIA
DON ZON OTA (22-25]
e s e N [26]
3 REICHATTRAR KA PON ’ 120 pefke™.
FAB,
(immunofluorescence techniques) AFB,-EDF s FPIA AFT s
C 96 5 min ,

, , FAB, 13.12 ng/mLP" FPIA
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4 BIESPFRARBEDTRARKL N

20 80

(time resolved fluoroimmunoassay, TRFIA)

B(AFB))
(AFB-TRFIA) 0.01 pg/kg,
0.01~100 pg/kg,
41%  6.8%, 97.2%%
Bl A TRFIA ,
Bl 0.02 pg/L,
0.02~100 pg/L; A 0.05 pg/L,
0.05~50 pg/L, , ,
, AFB OTA
AFB,-TRFIA OTA-TRFIA 29301
Bi(fumonisin B, FB)
, FB, 2 ng/mL,
2~5122 ng/mLP!; T-2
, T-2-BSA 96 ,
T-2 T-2 ,  Eu™
T-2-TRFIAP?
(DON) ,
DON-TRFIA ,
0.007 ng/mL, 0.007~100 ng/mL,
<5%;

84%~110% 67%~100%"3,

DON DON

TRFIA
T-2

B43SITRFIA

>

5 MRESRALNHA

(enzyme-linked immunosorbent
assay, ELISA)

s

b} s

ELISA
[36]
, ELISA 1.0 ng/mL,
0~20 ng/mL, 70.3%~90.9%,
24 , 100%,
37.5%, ,
[37]
6 ( B
AT2 ) M
, T-2
ELISA , ELISA
GB 2715-2005
[39]
ELISA ELISA ELISA
, Dot-ELISA
[40-42]. ELISA ,
ELISA T-2

[43-47]

ELISA
[48].
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ELISAM, Phage2-5 ,
[50]
(KLH) , [54-56]
B,(FB)) FB1-KLH, )
FB, 5 B, >
B1 [51]’ Bl
1.1 pg/L, , B,
5.8% 10.2%;
50~500 pgkg FB, ,
70.5%~105.6% , ELISA , , B,
) ELISA ) - 5 ng/mL, 10 min,
(biotinavidin system, BSA-ELISA) 100%, 0,
, B, (571
ELISA 4~16 12
ELISA 96 )
, A B
ELISA  6~8 , ,
R [58,59]
(PCR-ELISA) PCR 2010
DNA , 100 , B, ’
PCR , ELISA , B, ’
=2 (mAb), B, 5 pgke ,
ELISA , 510 20 pglke ,
T-2 , T-2 ICyy  5.80 pg/kg,
72.0%~108.5%, UPLC-MS/MS
(53] ELISA
ELISA
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, 2010 5 2011 2
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