IERFHEE] £51 8 %R/Sfr B 197 2201945 B

Green/-acis
Facts on Health and the Environment
- : ﬁ
Al ks e e
NAARRS BB DRZEICEATS

2 0-)\ViREmE 2

A global evaluation of the impact of

mycotoxins contaminants on food safety

MERE . L ERRW. AB#%F. LHEX
[RSXDHHE(FRD [GreenFacts] DY bdD [Levell Highlight]

https!//www.greenfacts.org/en/mycotoxins-aflatoxins-fumonisins/index.htm
REOA

HE. F/OAREDEHE (EEHH) IO NFS D EEONIBERMEELEELET., R TEVD
S hFIUEERIHRAZDEE L. TJEZSDEF T IS RS OEFAEOBNRMEEMEEED
NTVWET, INSOIYATRFSURFABCEODTEEREREMDRD MIEODS,. OX, NEPLE—
FyW, V2R ERIFAREDSHICEFENTVEY ., B EFIDURIZRITDINENSDD
FI., CORMIXDREICTDEHDEERMFENNECIRRNSNTVWEITD TREF CTEIFFA TS

LYo


https://www.greenfacts.org/en/mycotoxins-aflatoxins-fumonisins/index.htm
https://www.greenfacts.org/en/index.htm

[HEBEE] £51 2 %?&Sﬁ B 197 2201945 B

Context - Mycotoxins are substances produced by moulds found in food products.

What are their effects and how can they be prevented?

This is a faithful summary of the leading report produced in 2018 by the World Health

Organization (WHQO): "

Ha— YA VEERPICASNSNECK s UEESNSIME T,

TNBEFEDKDIGEENHSDH, TL TNHEEDLDICL TFHILDMN?

C OISR REEE (WHO) [CXY 2018 F T S /c ERFIMESDEHSND %
T,

Latest update: 24 May 2018


https://www.greenfacts.org/glossary/wxyz/who.htm
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What are mycotoxins?
NAdMFx U EE?

1) Mycotoxins are poisonous substances produced by fungi - a group of organisms that
contains moulds, yeasts and mushrooms. In particular, fumonisins and aflatoxins which are
produced by molds of the genus Fusarium and Aspergillus respectively, are mycotoxins of

public health significance.

1) NADMF2VENG. BRL F/ DAZ2ETHYH CHLOREMICE > THEESNSBFHFY)
T, FCOTUDLBEY ANIVFIVARBICTNTNIIRI S HEICL > THESNS VT
“ovEFIIM U UERERA L BRGENA N2 TY,

2) Aflatoxins are known to cause cancer of the liver in humans, and fumonisins are thought to

be possible cancer promoters of aflatoxin carcinogenicity. While the evidence for their adverse

health effects in humans is currently inconclusive, there are concerns that exposure to

fumonisins may contribute to various serious adverse health outcomes such as cancer, and

birth defects. There is also some evidence and concern that there might be additive or
synergistic actions that occur when both types of mycotoxins are present, potentially

increasing their carcinogenicity.

2) 77 b VEERDIHRAEECSESCE THILN CHY, JEZ 2 VEY T D M
DUFENAMOENFEENE CH S EBEALN TWE T, EMIEITSTNSDEEFRER
T (I SEHLIE TSN TWEWD CIH, TEZ D VOBEENED L DEETDE
FIEHERT D b LR RIEE (T 1) O—RKETLME LGWEWDBEHHYUE
TJo ZDDHATONA I MFIUHFT S, TNOORNAM ZIEINS T SHEINNETC
(FHRFER R EH DO PIBEMEH &b S W\ < DDRHIL & BEEHEIRRICH U K T

3) Fumonisins can also have significant health effects in livestock and other animals and
aflatoxins pose a significant economic burden, causing an estimated 25% or more of the

world” s food crops to be destroyed annually.


https://www.greenfacts.org/glossary/def/fungi.htm
https://www.greenfacts.org/glossary/mno/mould.htm
https://www.greenfacts.org/glossary/wxyz/yeast.htm
https://www.greenfacts.org/glossary/abc/cancer.htm
https://www.greenfacts.org/glossary/jkl/liver.htm
https://www.greenfacts.org/glossary/abc/aflatoxin.htm
https://www.greenfacts.org/glossary/abc/carcinogen-carcinogenic.htm
https://www.greenfacts.org/glossary/abc/adverse-health-effect-adverse-effect-harmful-health-effect.htm
https://www.greenfacts.org/glossary/abc/adverse-health-effect-adverse-effect-harmful-health-effect.htm
https://www.greenfacts.org/glossary/abc/adverse-health-effect-adverse-effect-harmful-health-effect.htm
https://www.greenfacts.org/glossary/pqrs/pregnancy-outcomes.htm
https://www.greenfacts.org/glossary/pqrs/synergy.htm
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) TEZVVEERERESPMOEYIICERNGRELEES A, Y77 M2 UIFHROEHAE
MOEH LT % E/=FTNLL EEBFIEL ¢ BEAGEENAaIEAS SR L TWET,

What are the food products that can contain mycotoxins?
NAAMF2UEETCERICIIMANG N ?

4) Several types of aflatoxin (14 or more) occur in nature, but four - aflatoxins B1, B2, G1 and

G2 - are particularly dangerous to humans and animals.

4) 77T bR VICEWOhDY AT (14 XrETnblb) HEARICHEELIRITH. 7
72 b2 BI,B2,GI,G2D 4 DIFE b PEMISH L CHFICER T,

5) A number of different types of fumonisins are also known, but fumonisins B1, B2 and B3 are

the major forms found in food.

B) JEZ 2 E 2L DL GEYA THHISN CWEKI A, 7EZ 2 B1, B2, B3 [EERH
[CRESINBFFY AT T,

6) Fumonisins and aflatoxins are frequent contaminants of maize and, to a lesser extent, of

rice, sorghum, wheat, and cereal-based foods prepared from these commodities. Food crops
can become contaminated both before and after harvesting. Aflatoxins, but not fumonisins,
are also common contaminants of ground nuts (e.g. peanuts) and tree nuts (e.g. almonds,

pistachios, Brazil nuts).

6) VEZ2EYITRFUUENYEODY, T LU CHRNEEIIEVLDOTIA, K. £EO
a0 &, TL TN DEMDBAFENIZENEICL S HSHGE T, BRIFYITIN
EEORIEM A ChHRESNSAREENAOY X T, VEZ DV TEHES T 77T b+ VEEE
BEIRNEY) (WAL E—FvyY) PYU—FvY BRI Y—EV N ERYTFA T2
)W) [CHE T SHGHIE Cd,

7) Dairy milk and its processed products may also be contaminated, following the geographic

pattern of contamination of aflatoxins.


https://www.greenfacts.org/glossary/abc/aflatoxin.htm
https://www.greenfacts.org/glossary/abc/contaminant.htm
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7) 772 bF D UBREOMIEINY — 2 OfERE LT BHO VI PTOITREREKITH
Fhchsohb nEthi,

8) These two mycotoxins occur worldwide, but exposure to both is more likely in areas where
these foods are routinely consumed. Co-exposure can either occur from the same food being
contaminated with both mycotoxins, or within diets or meals from different foods, each

contaminated with one or the other.

8) CNH_DONAIAMF I FHFEGR TRV EIN TOWEITHA. mMENDERILICNSDOE
YIHHBICHESIN TWAHIICZ < B U D TT, HEZRIIMY MMV THEESN
TZRICEMNS. £l EEoh—h THEASNIEEGZ > TEMEMXIZIIBE CRIVUSEE
9,

What are the consequences of exposure to mycotoxins to human health?

YA VOBERIADRBRICAEDESITON?

9) Acute poisoning at high contamination levels of aflatoxins can be life threatening. Aflatoxins

are also among the most carcinogenic and mutagenic (DNA damaging) substances known, and

they cause immunosuppression and possibly stunting.

9 SHERLNIVOF7 T T b vICksatEtdEmeBN LEd, 77T b2 UIEF
TEANSN TOWSIROENAMN S WIAZEAFEN (DNAEE) OVEOHRICEZEN TH
U, e b FRElfiis < EEHEEk LEJ,

10) Fumonisins are associated with a wide range of health effects in animals, especially on the
liver and kidney, however the data currently available for the health effects of fumonisins in

humans are limited.

10) 7 EZ 2 VIEEDIL WG O RERZE. RIS PER B/ L CWET, Ll 7
T2 2OE NORBEZEICET SREDATAIRERT — Y ERAEDE A RN TWE
ERS


https://www.greenfacts.org/glossary/abc/carcinogen-carcinogenic.htm
https://www.greenfacts.org/glossary/mno/mutagen-mutagenic.htm
https://www.greenfacts.org/glossary/jkl/liver.htm
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11) Regarding aflatoxin-fumonisin interactions, the co-occurrence of the two types of
mycotoxins could include possible antagonistic, additive or synergistic effects. However, there
is not yet adequate information to facilitate an understanding of the role and extent of such
co-exposure as a contributing factor in some human diseases. Since there are also few reports

on dietary co-exposure, it is difficult to have a clear picture of these risks.

M 772 b2 2= UMAMFBICET 2 D05 A OV A I M2 VOH ML
Ay, HEMPEIZIEFHRENGZEOREESA Ch o LEtA. LML, WD
DEbOHIHICES T SERNE L CTDX D HHEEDORE SRR O & o) S Y] /E 5R
FERLHYE A, BETOHBEICOWTCORERIFEAETVDT, TNHDATICH
JORNEGA A— DD EISHE T

What are the problems with mycotoxins detection and sampling?
YA VOBRKEES YT VT REERDON ?

12) Detecting aflatoxicosis (acute aflatoxin poisoning) in humans and animals is difficult due to
variations in clinical signs and the presence of confusing factors such as suppression of the

immune system caused by an infectious disease.

12) ENSLCEMICHETST VD bF s (P D 223l dhE) ORBECT )
LW €OIHE LT BRKREIROZ L, S5 ICIHRRGHEICK > THI S C SN & Rl
DEOFRILSESEZRAN LT SH5 T,

13) To detect aflatoxins in food and feed, a variety of methods are available. However, since
the distribution of molds is not even in bulk shipments and stored grain, a proper sampling
procedure is very important to ensure a representative sample. These recommended sampling
methods are a problem especially for subsistence farmers in rural areas who do not produce
enough grain to spare the quantities needed for accurate testing. Thus, there is a need to
develop for aflatoxins, rapid, low-cost, low technology, accurate detection methods in order to

improve surveillance and control in rural areas.


https://www.greenfacts.org/glossary/abc/antagonistic-effect.htm
https://www.greenfacts.org/glossary/pqrs/synergy.htm
https://www.greenfacts.org/glossary/abc/aflatoxin.htm
https://www.greenfacts.org/glossary/ghi/immune-system.htm
https://www.greenfacts.org/glossary/ghi/infection.htm
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13) BUVIERThD7Y 75 M2 vat@itld 728120 B OENFHH TS ET, L.
NEDDMIEIREDEAEPREEYH TS AEWO T, @YaY 2T 2 IhHERNRERNZ
YU TR SIEDIITFFEICEREGTUE T, CNsiEEcnNSY > T > I KIS0
IFTHERDIZH [CEE SN OB EMIRT D12 (T HnEE e i CSEVHEDBERESKIC
Eo HICHECTT, COXDIC, HEDHIRICHSITSY VT M2 VT oEREERE
SEET SI2HITHRPNIC, KA T, RO & [ U7e W ISR A RIFE T Sub
BHHYUET,

14) To detect fumonisins in maize and maize by-products, many methods have been developed.
Some of these methods are expensive and laborious. However, studies to develop a fumonisin

detection procedure that is simple, rapid, and inexpensive are ongoing.

14) bOEOIDPCORIFEYHOY 75 b2 Vetdid 6720, Z<OHAENFESN
CSFLlce INHDOHEDOVLK DOMEEIM TEDIINSED TCY, LML, BHE T, duk
(C. KIS Cdr & 7= VR ADBAFEMTT IS L CESH S TWE T,

How can mycotoxins be controlled in the food supply?

YA FEIVIIBEREET IEHICEDLDICTEBINTVWIDON?

15) Overall, an integrated (or systemic) approach, whereby aflatoxins are controlled at all
stages from the field to the table, is required for reducing the possibility of mycotoxins

contamination.

15) IS, YA AT VBROnBEN T S/ ICHMBERICDIF ST N TDEK
By oo b reBERd ot (KERRNGE) 7 TO0—FHROGS5NTWE
EE

16) Both pre and post-harvest control measures are available but better procedures are

required.
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e Pre-harvest controls include plant breeding practices, enhancement of host plant
resistance, transgenic crops, and biological control methods. Particularly for
aflatoxins, biological control - where another, non-toxic mold is introduced into the
field to take the place of the toxic varieties - is already showing promise.

e Post-harvest technologies include proper drying and storage of potentially affected
crop products, as well as development of appropriate alternative uses to retain at least

some economic return on value of any damaged crop.
16) INFERIZOIRRIEE B CITH. I S(IENIZAEN KO SN TWET,

- INERTOEIR (IED DO RENBOER. &0, S AT S K
OAYFMERAREEATWET, [TV 7T b2 2T 24 FNERE—RIEDIE
BN ENBENOREICKD > THICBASN CWS—Fd CICHOVWRBLZxRL COE
Jo

c PRER OB ICIE, e S DDBEGEZ T TZIFIH L TR < EB M B MDIRESH R
CSOLDICTHIOHD, BIEERBEERERFET © Z 2T T IHRNVEDHhSGNEL
NEWEIMES b LS iRFSE o hEb b Y K,

What can national authorities do with the support of WHO to reduce food contamination by

mycotoxins?

BARFERIEY A O b2V ICk 3 BMBERERRYT $78HIC WHO OH/R— b EFTAANTE
Z0N7

17) WHO, in collaboration with FAO, analyses the scientific knowledge available and evaluates

the risk in order to define safe exposure levels. Based on these risk assessments, maximum

levels for aflatoxins and fumonisins in different foods are recommended.

17) WHO [FEBEEEZEMKEFAO) SR L T, AF TSR =TT L. Ze7xkREEE
LNIVEIEICT 272D AT %230l CWET, SO ATHlICHE DN, £
Fo1eBYHO 7 IS RV ETEZ Y VDRRKIB LNV ESN TWET,


https://www.greenfacts.org/glossary/tuv/transgene.htm
https://www.greenfacts.org/glossary/pqrs/risk-assessment.htm
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18) These elements form the basis for the Codex Alimentarius Commission, which creates
harmonized international food safety standards to protect the health of consumers and ensure

fair trade practices.

e For aflatoxins, in various nuts, grains, dried figs and milk the maximum levels of
contamination allowed are in the range of 0.5 to 15« g/kg.
e For fumonisins, the maximum levels in grain from raw maize and in maize flour and

meal are 4N30 2 000 and 2000 « g/kg respectively.

18) CHHDOEAERNI—F7 v U AZEE% (Codex Alimentarius Commission, [EEE RIS
ZEE ((12) ORMZIE-> TWEKT, TNITHEEDOREZFSIZHIC. T L TAIEZRE]
ARERET DIEHITH—NEEBEMREZSEEEERL TWET,

cFITRFUICSHLUC BLDF Y B SRAT I ERCII IR CORKHE
BNV 0.56~15 ng/kg DEPH T,

cJEZVVICHLUTC Ao hvtOayhsosh Sl hoED O E -V (b5
O botO3 28 ROEKIFEHZELANIVIER24000 & 2000 4g/kg T,

19) To prevent and reduce the risk of aflatoxin in food for humans or animals, the Codex
Commission has also developed a Code of practice, which describes in detail appropriate

preventive measures.

19 ENKLZEEFDOIZDICEMHROY IS5 b2 2D AT =T L. 8T 57281, O
—T v I ALEBRITICEMEELRFEL CSE LT, TNICEBEY)IEFIHEEHEHH CFlm
SEEGRESCRS

20) These Codex Alimentarius recommendations, their maximum levels, and Code of practice
serve then as guidance for national authorities for their regulations to limit mycotoxins

contamination.


https://www.greenfacts.org/glossary/abc/aflatoxin.htm
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200 ChHD =57 v IV AEZEREEG. RAFELANIL. U CEMAETTORY A IR
D UihRER T SR IS8 U TR ARDHA F 2 A& L TR TWE T,

What can consumers do to protect themselves against mycotoxins exposure?
NAONT VBBEBHNSBENBEESFAIEHITEEESMNTETEIN?

21) As fumonisins and aflatoxins do not always occur in the same food, WHO has developed

specific recommendations on how to avoid each of these mycotoxins in the diet.

2) ZJEZ 2777 8+ VERILEBRPICELT LERIET 3 DFTEEVLO T, WHO
FEHDOINS YA I ENETNOREAAICOWCEIIGSEERSIE CSEL
1o

27) Some foods are potentially contaminated with moulds producing aflatoxins which do not
just grow on the surface but penetrate deep into food which are therefore possibly harmful

when consumed.

22) —EBOEYIEERE CIEBILEW T, BYOTR<REL GHESNLRFICE. Bs <EIC
o7 7T b F VAT SN EISEBIAMISHEES N TWE T,

23) Maize will occasionally be contaminated with fumonisins, and consumers living on a maize-
based staple diet need to pay extra attention to minimize exposure to these toxins. But since
most measures to avoid fumonisins contamination take place before harvest, the consumer

has only few opportunities to minimize this possibility of exposure.

23) bOEOOAVERIEE TV EZ Y CEESNE T, T L ChDEOOEN—AICLETE
BTEREL COLWSHEEEIINS OBRANDEZELEL T 5120 [T TRZILA D W E
NHUEXRT, LML, JEZDVEG %R T 57260 D(FE A EDIBE TR ICTTH1 TLY
FIOCT, HEEDNEHD CCORBLEHRDRUNS S TS ORRLFEALHNDIT TT,

24) To reduce exposure to aflatoxins and fumonisins, the consumer is advised to:

10


https://www.greenfacts.org/glossary/mno/mould.htm
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buy maize, wheat and other grains, butter and nuts as fresh as possible and only from
reputable brands;

carefully inspect whole grains and nuts for evidence of mould, and discard any that
look mouldy, discoloured, or shriveled:
buy grains and nuts as fresh as possible;

make sure that foods are stored properly and are not kept for extended periods of
time before being used;

try to ensure his/her diet is diverse.

) 7O MFIVETEZ DV VOBEREHS ILLHIC, HEBEILTOZENY hNAAS
NTNWEJ,
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2RI EMEESLDICEH S &,
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