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ABSTRACT: As the cornerstone of the global food system, wheat flour, a derivative product of limited wheat in
various countries, is not only an important component of human daily diet, but also a key element in maintaining

global food security. However, in recent years, the frequent contamination of fungal toxins in wheat flour has become
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a major challenge in the field of food safety, posing a significant threat to food safety and human health. The main

types of fungal toxins in wheat flour include deoxynivalenol, aflatoxin, zearalenone, etc. The contamination of

deoxynivalenol is the most prominent, but there are certain differences in the relevant limit standards at home and

abroad. This study aimed to comprehensively review the types and contamination status of major fungal toxins in

wheat flour. By comparing relevant limit standards at home and abroad, it could be found that different countries and

regions had different assessment and management strategies for food safety risks. Based on the analysis and

discussion of the above content, a comprehensive prevention and control strategy is proposed, aiming to provide

scientific guidance and technical support for the safe production, processing, and consumption of wheat flour.

KEY WORDS: wheat flour; fungal toxins; pollution situation; prevention and control strategies

0 35

INZE R R B R A R, R B R TS
—H&ZREN TR BE D SR A A R
HZEREI, /N5 Z BN ZMERERNIEY, WREk
5 [ 4 T TH 4 B (deoxynivalenol, DON), K 7% 2547 il
(zearalenone, ZEN), # %857 % (aflatoxins, AFT)5¥, 4Bk
IINFE BN R v LR B 3R A BTG G i, o DON
FY5 Yedie Ao 2, 7EFR Bl /NEE K R DON 75 e R B
&, WS IBESE R A 2022 4 8—10 A I AH T/
ZZ Bt DON [ 33K 5 T 92.31%, il id % He E 4 INEz
M EEFERWRERE, RERCHE T /NERD 4 F
HRBE R MR, SRS E B R A b, TR E A4 B AR o AT
AEfEE—E 22707 XA 2 S AU IZE BAARUE |, if
ARV M B R AN A S5 Y T THT .

B X /N Ry T LR B R TS QLA I, R A AL B
Pt it 22 oG A8 sk R it T LA AT o P R4 R, Uk
SRR YL S SRR IE, BRIREE R ™A R
FRAEHE MR B AR, AERR PG I N P Y B R R
FrE U AN, TR E RS R R, R TR E
/N L B R PR I B ISR

ALER B AR AL RN B b R E R 5 R 2
VGG, % Ll N AR OGBS AR U, BT TR E R
B4 KU B TPAl 5 A PR G, IR R TR Gk
Bt sems, BN /NER A L T RN R R
iR SRR

1 NEHHEESRERSRER

1.1 SEEUR

H HTELH! 400 ZFP B #E R AN, /N s DLl 70
H# Z U3 DON. AFT. ZEN!'Y, DON & WLi5 gL
B ER R LSRRI M K2l . iE—2
BT LT B R A4S 2 06T, W B4k 40 1 & (enniatins,
ENNs). F{EH % (beauvericin, BEA)., M TIEEE IN7chE

il

i B} (alternariol, AOH) . A& %% #% 7 By 5. B fif (alternariol
monomethyl ether, AME) ., # ffi 4= ¥)#i (ergotalkaloids, EAs)
D) S5 i 3 AR AT R /N AE R Lo, A5/ v
JTE YOl N Ry /N B T A, AR R
N PSS Rz . B, /R R B BE R VS Y In) At
ST RE, TN ERM XSRS FAE
it KA ER RN E RS RBOTRE R R
FERERIZERUARR TS 3 fh 22 S bk th S 880 T A TR | 5 A
DR i 4 4 XU PR VA 5487 B SR IS R[], T S 4%
] K [ B2 20 /N2 by o FL TR 75 3R A BR S AR HEAS S A T
12 MERHPIEREESRLR

1.2.1 AT %] # W B8t

DON Z/NERhmE LM ERERZ —, ERmA
AT TR A 7 B L AR R AR R 7 AR R — AR AR
=, DON HAT s ditk . M dit:, HIBASH
DON &Y, &5l 8 EfER, 1ok, ek, 515
&, MW . 201 SRARES SR, K
R AT e D | R R AE 55108 M e s o F BT IR R LA o =
BB, A T RN A R R 4 20K L
AR TSRO EATEE PR EE /N Rl DON
T Y 1 0 S Fe 22 S TS Y O B g A, s 4
U A AR AR /N K b DON & i S (E
149.18 pg/kg, ¥ K 79.56%, WBFFHEN 2.35%. FIEHT
SFPEAN 1 T /N R B LY DON Kt 3k 77.3%,
SR N 2263 png/kg.

EAR BATIR E/NE Kblihh DON & B{E Ik T
EZnifE, (HIsQERET, V8t . | T DON %
B A/ N RPRL I R TRAL, i TR, 8
FEER B R PP R L H /N O3 H 2L
53 S SR S 1111y 1 ) (L DB O i = RPAY N
A fR s 3 H
122 ERFEWHR

ZEN XFR F-2 8%, BEXRFEHMRETY, L
FOE A AR I K PR B4 E . ZEN HoA A TE 7



40 B dn 2 4 R R I A 4R

%16 &

PRI RE R, AT TSI N RS, 51 AR
FEAE . SR TEE T MRS R ) ), {1 ZEN FEE
PR, NEERY ., HpF R BEYER HRR, 2T
45%, /INEWRZPO INEERT | g A P RS 2N 1T K
M3 HUIX /N B ZEN B (e G T 1 S b e BRAE,
PARSL R AT, AT 4K

U H AT N T e ZEN RS G XU AR T
BAR, AR H 5 g o IO SRR W B R
K sk ZEN i
123 #wEEL B

&7 R B (aflatoxin By, AFB, )& M1 # i % 175 4=
o 2 5 B R A I — P R R T, — B A R 1 S
VI, FEAAETRENED Y h, WAk, N2 ERIE
Wy, FRTC I PR AR S MU SR 1 280U, AFB,
FEIGYL K FEE AR, (HAE/NE R b n] G 2P0
AFB, HAT R ZUM AT, K W AT 2O 1L |
ECEGR . AIFRERER, INER/NER PR
A ERBARTS YL RN 58%, (HFk [ # il 8555 275 YK A
PRAEAR, IRURS A8 e IR e /N2 7 X, gt 5 ¢ 3 v
RE SR /N B AR, I G Yl

kG /N A AR TR, T R /N 22 AR s
Tk Rz B E Y S5 WIEORL N B /N2 R N R
R AP A7 A1, 3B TR S Ve A b
2 NEMPERSZENSEER
21 § (&

12 10 AR, AR A FUR £ 28 4 ) B TSR
WEGRT 26wk, TRMba M COy Wi T w45
Uity R AR A FH AT RE T = B VR4 L 1 S0 P A L R
FIG YRR 72 TP X RSt T
WA K MEE, NG R A B E, B
T MY AR DK KRR ERIEY P B R G E S
HKCEREME kst AR B, TIIR . WD LR
B E 48 (/N2 B DON FBARRE Y, ik sl [X b T
TR AP X, & B, BRI, EHEE %

Bt o A, TR U T b DX DA B A VT R i X B R A 2

DON V5 Yt i e BRI, RS2 A A it A
IR, il 7 A RO S RSO XA, % Bl L R A R K
G A 2R A A A L A A

2.2 fEEEH

RIS P S IR E R T s R A K REE
KHEVEVER . /NEMEEL R KRS . R . JREXK
AR 2 R L A AR KRB W = . — T, K
ZRERENECE KRN 25~30 °C, MiEEBA/NERHRY
IKAY T BAE 17%~18% 0 Ay EUT ™ 15 R A Bl £ 100 24 f58T

PRBEIRFEFE G . IR EERERH, /NEEM R A T AR K
A E 2 # K, W DON 4507, P P85y @R
M EAEHAER R, FRAR S R AUK 3 5 el B
IENGE e
23 H fb

BT LR RSN, /INE R T U8t o Xt /NGz
By BB R M5 Y R R, AR /NS AR R B
HAPE, H 4 DON (XU I XHEARE teah, 1t
AP v TR A B R AR T LURBERR Ay B, (] BB
TR EE A R A 0 A 8 R B 1 1O

3 EARSMEXIRERERR

3.1 EASMEXRESTEE

L 2R 75 Y E 4 BRI 0 A A, RIS
FEUH A A AUl T, 4t AR AR 25 DU 4> 2 — AR
EZEN G Y, R RAH 2%0REYHZ 32 ™ =5
Y A A S A P SR R £ 5 2 4 I 9 R,
I o ] 5 T A S BR S o 1 ) s A 3T A DA [
Wr, Zrgyiil e T /NS M rh B BE 2R 1 R AL U

FEIIT GB 27612017 { B & & EZARME £
MEEHRRE) e T/hEmY AFB,. DON., #ih%
7 % A (ochratoxina, OTA)I ZEN 4 fl H i # 25 B &, Hp
IINFZ R /NFZE Ky Hh DON A FR 54 < 1000 pg/kg; AFB, Al OTA
FREFRE N <5 pg/kg; ZEN FREA <60 pg/kg ™), ix
SEARUE R T A TR T ORBE TR /N Ry B it 22 4 L 4
P e R R T E B A,

X E AN R R R R AR, SEERLE DON FR
HS5®RE/NE KD DON B &kl i s
(Codex Alimentarius Commission, CAC)-5 F [E A LAV 22
T DON #1 OTA PR, HPFR& 5, E B ZE 3. HE CAC
XFIEHE/NAZ DON BRAEFI R U™ /N2 Ky DON B4 7
TR45. RBEMEREYGE T EMESE B, B, G,
G, Mtk WURRE SR 4.0 pgkg, M™TEEU (HEREL
W T AFB, B, FORIEKY AFB, BRAEEA 4, (1 E
W E RN EREHE AFB, PR H AR A (i
LB ATS A B K BRI A0, Fk e BR T A A 2
ZA4b, WERH T E DON. OTA H1 ZEN [RER, HHRIESY
A C oy BT T X 48, AR LA PR Z I L5 A9
il S BR A AR [ A7) AR ISR ECRR B R AR, (Hg—Ehn
TACERRE LG, RS EEERE S EA L, X
— R IR T AR R IR 2R Y Ak, CAC RIS
FEl Rl ZEN PR, AR R FIRRS HIE T ZEN Bt o
FREE B NI EN 75 ng/ke, FREIHIERE N 60 pg/ke,
AHECREE, TR E ZEN BRI A, (AA 2 23R E T
AR AR SRR B A R T X 48, 2% 1.



27 BRZR, & NEMEREEREY . BN ETRES ik e 41
Fz1 ERINMNERNEMTFEESRRE (ng/ke)
Table 1 Limits of fungal toxins in wheat and wheat flour both domestically and internationally (pg/kg)
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