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ABSTRACT: Mycotoxins are secondary toxic metabolites produced by fungi during their growth and reproduction.
They are widely found in various kinds of grain and oil and their products, and can cause serious threat to human
health. Mycotoxin contamination has become a common phenomenon and problem in many countries and regions.
Mycotoxin detection is the key link to build a mycotoxin prevention and control system. Furthermore, mycotoxins
content is one of the health indicators that must be detected in raw grain and its products. It is of great significance to

establish accurate and efficient detection methods for mycotoxins in grain, oil and food to ensure food safety. This
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paper summarized and analyzed the common detection methods of mycotoxins in grain, oil and food, and mainly

introduced the different detection techniques and methods and their application characteristics, such as

chromatography analysis, spectral analysis and immunoassay. Futhermore, this paper prospected the development

trend and related requirements of mycotoxins detection, so as to provide references for the detection and safety

supervision of mycotoxins in grain, oil and food.
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Table 1 Mycotoxins were detected by chromatography analysis

75 LioRIUB 9T HEHER LRl EiEnEE] i PR SCHER
A EER 7S “&Y FORREIGE PR EER 80~120 pg/kg  [8]
MR R ga) EiliEs - <2 ng/kg [9]
A w5 I AU TS SR T R . 5 T R ) T e 0.05~4 pg/mL 10 pg/kg [10]
SRR INE Ry I8 A5 T ) T A 0.01~1 pg/mL 10 pug/kg [11]
L% EREENT 27 INFER I8 45 S R 0 s 0.05~5 pg/mL 20 pg/kg [12]
RN AP B Bl W ERER . MIMEHER . KRR 0.3~200 pg/L 0.02~5 pg/kg  [13]

SIS -BRE R gl I8 4625 T SR ) TR 0.025~8 pg/mL 5 ng/mL [15]
TRAR RS- T W W RER . MATEHI AR, ERRERHE 0.0735~7552ng/mL 0.15~18 g/kg  [16]
AT AWl . L FOR TR 0.1~100 pg/mL 0.05 pg/kg [17]
SAEIE-EEE B AR EMEER . MMEER . TR RDER 0.5~50 ug/L 0.03~1.14 pg/kg  [20]

T AR SCHR P R S A I T el oA e R, T TR



4 B dh 2 4 R R I A 4R

%16 &

2 SRR

M TR B A R A A O R R IR R LR, R
AR AR S B EL A R R BT, bR b
) L TR 2 A vk R B RE L1 AN . BB TR
DL A T O6IEE BAER (5 B RS UG R AR 4
2.1 RLIMNIEE

EAAMEREER N A B R RAATERE S TP AR
B L IR 2T A WA TR], 3000 5 4 M LA 11 30 21471
SCIREET NEN S R URAR A 7 N P BT = i X
JSHEORIAT S B XS B PR 7 R 04 P T

5 e 2 R FH I 21 AN i 1 AR 45 A D fee /s — e [l
ISR DS IEA s e AUSLAF g an P et i e )
P AR TR, i 2o 22 0 U AR I AR AR v — 1k
ARBRJR, AT S T SRR O AS 38 5) 5 R A 1 RS
PG, 3 BT TN 45 R EA R AT A 2 G R R TIUIRG
B, L LT K PSR R AT S A PR
A UL/ 2T AT RN AR 2 3t 2 X /N 22 o 6 48025 S 4k 00 T
IREEUEAT TR, YERE T R, AR EEHER TR
BRSO BT —E 255 . R 206 AR (5
JERA 14 ) 00 A R R i A/ > — T [ U 4 A A T g
% %o} L TR B 2 AR AR AR I RE S EA TP R, Rt
T 35 87.69%, {H T 28 £ 4347 1) e /)N 3fe [l I 45
TR B FRR E M TR o

LT AT RS D LT 7 2K A AL SR sUE
FIALRE | Aol P RS, (HZ O A TR 2 R 8
FIECHE SR DI R B R4 AR, o &A= 1 e 5
AR ER, DA RS (4 R RS M | AT,
AR ASHIN SRS RGNS BE A e Mk A R i — 3R .
22 WEBXKIEE

P TSI R R SRR PR RERT R
ARl 7 A RE s, IR R S OR SEAS RIS R 1 U,
T 3 SR YA AT IR BN BB 2R A T A S

WS A5 S PR AT B 5 1 o AN [ B A8 S5 1) ok ik
T HEEHEZERN, FEx s EREE B, M E ORI T
FTRFAE P O, W 1 T L 1 B 3% i 1) A 7
25 5L 5 R BT A A 114 S5 1) /£ 3% (back propagation, BP)fifi4: M
LR HAT B R e PEARE B, X e i B8 3 B FI R
KA B s T 5 5 ) R L B b M T2 22 433914 0.0987 11 0.0922,
T DA EEREHARH F ROK R 2 B A 4R
TH%, EBMEPYYEI 1.2 mol/L BLLAR I W 1 oAt Bk
N, FBAEAE MR RIS R B, MBS SRR G R,
PTGk B 38 R AU R AE 2 G T 0 e I BT T
i tre /N TR (R VAR TR | 2R TR AR L A A T 4 AH 56 R B0
124 0.9961 F1 0.9683, HATH i HERTBE, W HFAEA I

hE IR B, AP BRI . S R e 2 1w
2 R ST A AN GRS LA S, BN T
FF R A R R By R/ 3 [l AR A
S5 R 5 O P T 2T TS sl ch 2 A L, (5
HJE BRI B HAT A O PE AR, 1A A T 4R
RERECH 0.9908, FUAEDLE RECH 0.9854, {f Iz
TR A 1) 1) G T 235 5 5 b v v A T 4 R B v 2
(P>0.05), WISCBIAEE P MR R B, M. S
FE SR

P TG IR P BT B 2 AT SRR R
AL PR RSO A, RS IS M A B A T
VT EEIE P TR S TGRS, 7 o R A )
(T LA K L B 8 P2l 1 8 SR B e (i F 7
23 SRIEREEAR

G BB AR RS T ORISR R AR B AR, HAE
2 0 UG B Bl B A RGOS (A6 1 A 5 v FE M 7Y
i B RE S A TSR, TERASRE S USR5 8 Y [
WARE T HOGIEE B, AR DR TN . RS
W Ry B AR R AR L R AR T2 v A LT 7 R A 2028,

MR S POIL 6 b AN [l it 4205 T8 R 0 TR s T 5 e )
INFERES OB IE XS G, T AR S A R
AT TN P ETER R SRR R 180 /N
it 14 5 G GO R R AR BS54
BEALARAR . SCRFmEHL . AR SRk T B #H R
R AT, 25 R R Y 4 RS RIN B R R R
B SRR AN AE R R Y T 85%, Hip SRR LR
FWERRRIR BN T 97.92%, FHHELE MR 4 & b1t
] PR G S /N o B R R ZHAO PO i
KA TS S Bl T R B R TE 0~6.233 mglkg Z 1Y
195 Dy IDRAE i i eSS, $RECEMG G S B RIS (5
B I R A A T A A, ST T R R
F AR T T Ry v AR S e ) RS B 1 o 2SR o
I AR E N 1.0 mg/kg B, SIS 8 i 0T Bl s &
AR S AR AR R S R B, (R T R N A A
SLIEAT G B B A A L, X RE S Y A R I R Gk B
96.92%, 7% = T B — 6 1 B s BB M5 B AT AR
AR AP R AED g F i R R 5 AR
MERHER By WA PR BRI TR, FHEHRT
F R EUS 0E Dy AR S B X B S R B, ik
ATHO 255 R P A T 152 22 T BRI R 12.16%,
LG S B SRR T AL e A AR i, o] A i A
FE B BITEL PG

180 T UG AR AR Sy — ol DR TG A58 4G I AR il 2 v
FURH AR M T, & T AR o i DUk Ay, 3 X
LA 5 R A8 BT AT WA, ARSI B v
WA R



%4

kSR, S5 MM b P H A

ENGR ol RrN Ul heTi s 5

JCHE I M K D O B R BT IE LR 2.

F2 ARESWENNERSE

Table 2 Fungal toxins were detected by spectroscopic analysis
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Table 3 Mycotoxins were detected by immunoassay analysis
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JEE A 4 By AT I Tk FE . ERIREBIANAS 8~40 pg/kg [32]

5 R 0 R U

e S 2 bk st PR BIORER 05-sngml (3]
TRFIGR o 8 W B AL ot 45 R Bl T A 0.15~0.48 mg/kg  [35]
TRt M 92 R B B, . R I8 425 T 0k D TR s 0.62 ng/mL [36]
IR S P W 3% F . B WM EER - 0.03 ng/mL [37]
i ) 43 R G S A BT ik “Y WM ERER By, TOKRIREEIA R 0.80~4.58 ng/mL  [41]
) 43 PR S S BT ik ok WA R B MIMEHTR A 3.70~5.55 pg/kg  [42]
I 43 B St i o W i A, bk 58 425 TR R 0 TR s 28.16 pg/kg [43]
GG IR S BT i R ] WMETEERE M, 0.05~0.80 ng/mL 0.015 ng/mL [51]
G AL IR AR STk SR} W& AR B MRS HE B, 0.1~500 ng/mL 0.12~0.15 ng/mL  [52]
Go A R ST I8 KB MR 0.02~80.00 ng/mL 0.027 ng/mL (53]
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Fig.1 Common detection methods of mycotoxins in grain, oil and food
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