A E R 2011, 20(2); 108 —112
JOURNAL OF BIOSAFETY http: // www. jbscn. org

B i i UL 2 25 0 485 B By 1k 5 i

CESANCICT N ST RN
VRARKKFAMRA SR A FHARE LRI T, ABE M 350002;
A A TS 4 s AR A8 350004

WE: HERE R R RS, fEHE AR A B R R 2R T #h B Aspergillus [ F5 5 Penicil-
lium 22 1 T# )@ Claviceps TG JITH Fusarium 557 R UCEICHIY) . NRERIERIRE AR R 2 2R A H L A4 2R oK
RRNZR L MIE L b ) B T R G A . o, FORFIEAA T i B il A R A Wl L e B TR S YRy R
bR i AT R A B 2 E R A S B B i A R I R B . TR R RIS R AR 2tk b3
M PEhREFNECE . HOR ARGl Iz RS RN A R NSRS R . ) 5 L A 4 0k T B AR ) RIS
UIPE R E YL B Ak (B SR U AT 55 o AR SCRDA 180 fh v DL LT 2 38 09 75 G 00 S LR, %0 I Bl
IFERERET 1 5ad , LI A B dh LR R R B TAR RIS %

KB HERHR; BihEa; FE; Bk

Health hazard to humans and prevention strategies of food-borne mycotoxins
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Abstract: Mycotoxins constitute a ubiquitous group of fungal compounds. Mycotoxins dangerous to humans are secondary metaboli-
tics produced by fungi belonging to the genera Aspergillus, Penicillium, Claviceps and Fusarium. Food safety was regularly compro-
mised by mycotoxins occurring in cereal grains, nuts, fruits and green coffee beans. Among them, corn and peanut aflatoxin often
exceeded the safety threshold. The consumers, who eating these foods as staple foods in the countries located in warm and humid cli-
mate, were particularly vulnerable to eating aflatoxin contaminated foods. Mycotoxins often cause acute and chronic toxicity to hu-
mans and animals, and are linked to cancers as well. To date, several prevention strategies have been developed, including the ap-
plication of antifungal plants, storage of food with appropriate method to prevent infection. In the paper, the food-borne conditions,
toxicities, and prevention strategies of some common foodborne mycotoxins are reviewed. This paper would provide references for
prevention and control of food-borne mycotoxins.
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HF#EE R (mycotoxin) EH H AWM AAE  IWHEEER X AER L E ST R, LU B
PERGURAAC Y, )iz 15 Qe VR B dh SRS REER MBS %
FEIPE ™ i (2255 ,2005) o fi 35 NSl e 9 FL 14T 1 HRWEESEZRENARNSHR
FEITEFETE MM Claviceps | 1 5 Aspergillus . 5
%5 Penicillium it J] W Fusarium FIEERS . Alternaria
A AR 40 (D Mello, 2003 ) , 714 2L 7 15 1 AMER EERHME Aspergillus flavs %
S ATl h R, A B 2 A DL S AL H: W5 Aspergillus parasiticus FFCI =4, ELAG W 3
SR RIFE AR R AT S ol s e g o e IOBUBPERITE M. R — A2 4L LRI &
Pro B NI e 2 2 s BE L A7 0 0 P IR IR R 2R B (3, R
HESZENI OB Z . AR T s RARIMER BB, 6, K& G0 fERRIGRIE M

1.1 #H i E = (aflatoxin,AF)

YFEE #2011 -01 - 12 S HE.2011 -02 -02
EETE A3 K BB R 4 10 % 4 (2010GB2C400212) 5 48 7 4 48 A T H (2009505165 ) ;48 # 4 T 4 JT ¥ 4 £+ #F I 2 (2009-2-
61) ;B4 BRI 4 1 2% F 4 T H (0b08b005) 548 M 7 A it %] 7 H (2009-N43)
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o AR B, fH L, T EL R s, 2 B
BRI 7 2% PR ) R Y — (D' Mello 2003 5 255 2%
85,2004) o —FRAEPHT R BT L DX, £ b BTl
FER IR R R (R 1) o BRA ERARH LU
T, et RS LN 1Y 25% ZERTERIG Y, H,
AR DA 2% BT i IR o il 8 305 Qe iRk
THS B KLY 100 A [ 500 £ f o 2 2 3R 7Y

AT AR PR R TR A A R A B
T HCRMIRAR B ARDRE AN K ROK SR A ™ iy S £
02 i B 2K T e LU ™ E, O, DA AR R K Y
15 Yedie hy " RO — S DR R 3 e 1 32
JEL I B P HE BRI S| e 222 4™ il [ B 54 5 24
gy (7R A ,2010) o

F1 HWERTLEMAER(D Mello,2003)
Table 1  Aflatoxin-polluted foods( D'Mello,2003)
B ik 15 Y FEE GER) %
Food Aflatoxin Scope of pollution/%  Mean (range)/(pg-kg™") Country

E K Maize HMIE A ZE Total aflatoxin 19 17 e LV Zambia
LA AF ZE Total aflatoxin 0~76 BFHTIA BN Costa Rica
B, 81 0~70
B, 56 0~6

By, S0 ok B2 Total aflatoxin 25 0.002 ~19.7 J& H F| V. Nigeria

Maize porridge products

64 Peanut B, 0.8 ~16 TR T4 Botswana
B, 1.6 ~16
G, 1.6 ~8
G, 1.6 ~16
HHE A K Total aflatoxin 52 3 ~48
B, 0.8 ~10.9 HZA Japan
B, 0.2~1.7
G, 0.1 ~21.8
G, 0.4 ~4.1

JF> 3 Pistachio B & % Total aflatoxin 28 ~52 4.1 ~224 Y2 [H England
LA AF 2 Total aflatoxin 149 EE AR eI

California, United States

B, 165 i 2% New Zealand
B, 0.8 ~128 H 7R Japan

IR e HMFE M ZE Total aflatoxin 11 4.1~10 Y2 [E England

“Soft” peanut butter

‘W A HEE I E K Total aflatoxin 28 4.1~10

“Brittle” peanut butter B, 3.2~16 1% L4 Botswana
B, 1.6 ~20
G, 3.2~20
G, 1.6 ~20

TeAe R+ Dried figs B E A5 2 Total aflatoxin 64 4 ~227 YrE

TAERE Fig sauce B A ZE Total aflatoxin 24 4.1 ~165 eS|

#H¥% Jujube sauce B, 113 [DENR(S) AR T

United Arab Emirates

G, 133

Z K} Spices B, 40 25 B ) Egypt

1.2 #&#E = (ochratoxin)

i 1t 2 2R 1h 75 B RN R 0 B B R bR A
IR PACE =2, 46 7 FhE5F 2R &9, I
A & A (ochratoxin A, OTA) i &H & B
(ochratoxin B,0TB) 275 Q& ftr, LA OTA BTG fi
5% (IR ,2005) , OTA FZAEAE T 4347 ( Vrabcheva

et al. ,2000) TS T (MacDonald et al. ,1999) F
L HESrb (Blanc er al. ,1998) , 1524 FI A
HIIX (AR FIAESE ), OTA E BRI T H %8
(P60 75 85 , 76 AT Hb X 32 2R U5 T 4 i 2% ( Mac-
Donald et al., 1999; D’ Mello, 2003 ; Z= £ 2= &5
2004)
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1.3 ZHE44E ( ergot alkaloid)
e AT RSN B — R L 7
%, & AW Claviceps purpurea 7= H: (4% 2 2545
2004) o A MABEREALEYIREG 10 2,
FIRTC AIALEE 100 Z Rk &9, Horh i 5 A B 4
(A2 F AR W, LAAE IOk A 7 T A 110 BB 22
HA AR Z 2 METs 9 T R Ass ke
SR, LA AR R A AR e 1 R B, H R 22 AR TR X T
ARG YIS o SR, (E A R A2, AR 1R
A 2SN A W g B 22 v ik R RE A AE 22 A
Yo Qe 1999 4%, th TAEA Y R R 22 #
AR, KA TR 22 AR A IR o 2 AR s e
SRR AR R — LU E R L A R), PRLk, X AT
TR S (D' Mello ,2003)
1.4 HRizmaENEERML S5 (trichothecene)
i E R AL G Y2 th Sk fL T Cephalospori-
um G JI B Fusarium f8 % R FEEE Stachybotrys FIAR
R Trichoderma SEAXHH 7 25 1) — 20 A= W) 15 M AL
FES AL B AT FE ) o, B B DU ER A il i 45
o 5 IR E 5 Yl i L A s A 5 ) AT 2
AR (DA T2 TR N FR A FE; (2) UBREUK

Z= 7 1 ( deoxynivalenol ,DON) g £ 1Y B # . Hv
IR &Y FE IS Qe R E NE  E AR (D
Mello 2003 ; Z= 252545 2004)

1.5 FEXIFRE KR (zearalenone)

FRTREIRE, B F2 MEPE LT R, 2R
Kok I F. graminearum (808 J1# F. culmorum |
RIS IITE F. equiseti 557 1 fZE G5/ AL 1 &
Y. B 15 MU EMGAEY, FEAET EKM
TR, N RFE RRRROK Tl A —E 1Y
4347 (D' Mello ,2003 ; Z= 2542 2004)

1.6 {XEEZ= (fumonisin)

RETHZE T 1989 4F4 & B, J2& i 5 2R e ) 1/
F. moniliform 55 7= Az (R 7K T VE Y | b A W] 9 22 Al B
TN R 2H B 14 235 48 S ARL i) XU A 5 1 (D e,
2003) . WFFERT AR DR R BAFTERCH) 1z, 45
TEPHT ) F oK i Y i ™ 8 (Wang et al. , 1995
Ueno et al. ;1997 ; Ono et al. ,2001 ; D'Mello,2003)

2 HEEFSEXNAXHEE
HEHR PO S AT RA K (% 2).

R2 HAXERBEXVEESFZH (D Mello,2003)

Table 2 Mycotoxins and their effects on human health( D'Mello,2003 )

HE# R PRI b ORI R (4 X))
Mycotoxin Disease Food ( Resource ) Country ( District )
HMER JiE GEIEE IR R TR AT RIIERRRE AR K ZRAEFIPGAE BN PR S AR AR
Aflatoxin Liver cancer, malignant malnutrition, cirrhosis, a-  Peanuts, maize East and West Africa, India, Taiwan in China,
cute hepatitis, Reye's syndrome Thailand, Philippines
2 fl A 5 Ergotism M Rye R Europe

Ergot alkaloids
FRIC R JEBR

Cyclopiazonic acid

kodua Fp#E kodua poisoning

R LR 17 #E 59% Balkan endemic nephropathy
Ochratoxin

WHHEE IS, Beriberi

Citreoviridin (CIT)

T2 #HR B PR A IR = E

T-2 toxin Deficiency of white blood poisoning

REHZE BAEIEIE Esophageal cancer

Fumonisin JE & PE TR Primary liver cancer

FERIIR R FR JE1LR Keshan disease

Moniliformin

24 Cereals EJBF India

POMANE | 2 T Je e R o o8 e

Bulgaria, Romania, former Yugoslavia, Tunisia

W) Cereals

JKFE Rice H 7% Japan

W) Cereals Hi7nEE former Soviet Union

F K Maize ®3aE, [ South Africa, China
F K Maize F1[E China

Tk Maize H1[E China

21 EHBERTE
o iR R AT DU G Bk P 18 1 R AR
JERE (22 75 Bt 45 ,2010) . Crawford et al. (2009 ) $

i, PksA iRt PT S5A4 B0 5 2000 3 R A i %
BEP T RS A i B R B R AR RO g
FEREE i, {5 5t 2 2K P 3 AT AN W7 A A (D7
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Mello e al. ,1998) . B AEJHEH (9 BRARAE £ 24
557N O DX R B A e s i ) DR R A
1o EBREERE BT (IARC) N, Bl & R 2T
A e BE R BEE R . FEMELEh P Bt AR B,
I E) DNA F 5, A7 7 A G 6 (KW A8 | i L AH Ik
Jeto SR 5 FRFF A DNA G il S G 40 140 B B 4
GG (EWRARSF,2010) , FZEFHFRIFHEEGH
Ji W LR L BB KN g A5 R AL Y IR 8 T
PR iR (255 6155 ,2010) M PEBCHT AR hBE T T4k
NN NS S YNNI Bl V3 N (2
i FEAZ 0 i B R BUR 1 R/ AFB, > ARG, >
AFB, > AFG,(Wang et al. ,1996) . 3 T {45 A 2 fik
B v b with 2 R e L & AR E T 'Y
B MR 2R Y B A Aw v VA L (Wang et al. 1996
D’Mello,2003)
22 H#MERS

OTA F=ZXF 77 AR AE 3, 38 00 R s 2 e
Hit 5 mg-kg ™ I, SREIRAFAEA LR, 51E B
R FI KA, BRI S 2 EAE HLASR, OTA i
XTI RGO B, A B S N EUEAE .
i it 2 Th EE 0 ] 0 D 18 P TR I B 18 M T /DN R
B A B FAE PR LA M i . OTA I FT S &R
(citrinin ) e [/ 45 F , 364 55 - WE Jie 922 240 B 26 1 0 65
T o DR I 30T i it 2 1 2R TR £ ol v %) BR B A oA
W4 AEB D P AL 5 kg™ TEAR Y
AP 3 pg kg™t E T EER G TR L
10 pg-kg ™" (ZEME5,2005) .
23 EfPhE

WU [T 52 | 3 44 (0 22 F vh g 19 EL B Th R E g
F IR R 22 22 A R A% R AE I S TR Y. 1%
A= W2 (it A0 ) 2 4 1A WA , A T S S A R Y
RIS . H T, 22 # 3 R R A A & Az (D' Mel-
10,2003) ,

3 Bhlb#Es
3.1 TapsHEsE

TEEL i 22 47 T AR ST T 779 % B B A S
YRR RO TAAE I, 2 R R
TS YR ATREPERA N, (HAR R R R a ] 74
RMHEETR, CPORIR I R R R R TS
J¢(D'Mello,2003) (Rl , 1 FHIE 24 A4 7 I EL AL

ARATRRED BRI AL, U™ 4 o I 1 18 82
MREE . eAb, NS AT v/ B A mG 5 s AR

PE R AR R PR 2 B B s g iy — A
BLRAE . BRI, RERSHRL R ih B e Bl S
SRR RS 1 BB AR — M AT (AR £ 1Y AFB, 5 4%
FREEREAR . 5 5 B & K R A [, bt FHB 5E
DALy LIS 22 it oA, T 0 R A1 282 A v g O 4RI 22
R 1

EAEEH TEMERE, IRHBUE A HE !
R B s R A2 38 3 1) i v ik FH
701 ek LR A )t 8 R T A s AR IR AR
R BEERIAIE T s 5 &R L4 N-&
P - L2 Job 2 R I 2 7, 1T 4 v XA P B B R
HERAR . S0, ] LI i & R g 05 52 b7 1k
s R L MR . BF9E R, (0 5 5 v g ad ik
FEALTIR B Al A P an £ 3 2 0 D S-H JE-L-2f
O 2 T 982 LA [R] A ) 98 2 %6 (D'
Mello,2003) ,

3.2 AhHEEHE

SRARTEAR TR B 2 A, TE BT R 32 Y L ik
e IR R AR W, AR B i i R R AR
an TP R, GB2761-2005¢ & v LA RE R PR &)
HUAE A6 B 4Rt op 2 i 4 % B <20pg - kg
1995 4% 5 DA LU E M &R &
VR EE R 15pg-ke ™' o B E B, BT EEK
PRUERLE AR & 5, AT B b 3, HAT,
PO B T AR 20k B E AR R (R
fifeids (R R O AR I AR AR R AR (2
F k5 ,2010)

B THEAR R — M B E SRR RENA
BT o WX AR RN WA 5 32 15 L i B )
704 ST 0 B H i Jr O R A Lt ok A
FEAAN RS ORI BT DR B R A —
o BhE R & & SRR B B A= 55 R
ARG EIEADG, RN SRk 5 e ah
Ko HE, R TR #0605 T RIS,
F T ABRI 32 3 %) B SR w25 ) 45 K sl /b FL T ¢
EQINCE SO N (o 7/ AT AR R D R R R
(Ono et al. ,2001) ,

H AT A% W 25 SR B A TSk 7 o ) R
BREIEATRERE )20, R e N
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