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Moulds and Mycotoxins R

Mould and Mycotoxin, a global issues: New
Discoveries, Food and Feed Safeties, Effects,
Regulations, Prevention and Treatment
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Maria Angeles Rodniguez, Taiwan, 31 August 2011

Moulds and Mycotoxins

What are moulds?
{EE

Moulds are fungi (one of the five Kingdoms of Life): B2 B4 MR H
AR

« Fungl are nelther plant nor anima), but have some chiaracteristics of each. They cannot move about like
an animal Fungt aro almost entlrely multicaliular (with yeast, Saccharomyces cervisese, balng a prominsnt
unleelular fungus),

* KBRS - BRATHETFLEENR - €2

559 3 EHK) -

- Eukaryotes : They have a true nucleus in thelr cells and are able to sexually reproduce . (They can also
ssptoduce by spores simllar to 5oma of the mora primitive plants).

RigEd: HEEH - (TR

+ Heterotrophic:, have no chloraphyll 2s do plants, and cannot manufacture their own ensrgy (Symblotlc :
Lichens)

R ERGHERESIUchen It} Mycélium
+ Moukds fs generlc term to describe microscaplc fung :
- BRYTAEOER

. Hyph
E!%Ml%wfwﬂ 31¥ August 2011 phae

« Saprophytes : Must consume organlc matter (from dead organisinis)

Merla Angeles Rodriguez, Teiwan, 314 August 201

Maulds and Mycotoxins

What are mycotoxins {AlZE#E ==

General information—f& & E503

Mycotoxin = Greek word for fungus : « Mykes »# XX 8iMykes
+

Latin word for polaor : « foxicum > T toxicu

Any potential toxic substance produced by moulds*

metabollsmtHI R H BEAREE £ MG

ecogni ase In man for centurles ; Rye ergot alkalolds produced by Claviceps
purpurea {Central i AN ¢ TR

+ Firstrecognltion in animals In 1860 tn UK { First Afiatoxlcasta utbreak in paultry)

7 21}
Slnce then more than 200 mycotoxins discavered moatly In the recent years
¢ HE003RMBIBRERE
Mycootxins are a high potential threat to human and animal
health through the ingestion of food or feed prepared from
Infected commodities

BHRRATARREBHAARS ARERZ BB A

Moulds and Mycotoxins

What are mycotoxins? 0

. )\__/p

%

«As recently defined by Pitt (1996), mycotoxins are ‘fungal
metabolites which when ingested, inhaled or absorbed through the
skin cause lowered performance, sickness or death in man or
animals, including birds.
SEFZREPIE(1996)HBEE R ERREENNMED - EHdE
B RA - REEIRN  EBUEEMAE TR - BEREFEREGEL -

Mart Tabwan, 9 1

Moulds and Mycotoxins
Moulds and Mycotoxins of world

Table 1- Moukls and mycetoxins of waild-nide Importance g mmsp e nmes

Mualdspecics Myvelexios producal

Aspergiflus punasificns Aflatoxins B, By Gy, G

Aspargithus flavuy Atlatoxins 3y, Ha
Fwrius sporetidioldes 1-2 rexin
Fusaritin gruntivaron Deoxvnivalenol (ormvalanely

Zearalenone

Fusattin montiforme (F. v

stetlitodiles, | Fumensin By
Fepivilliun yervucosint (:hratoxin A

Aspargifing oddmaeens Utinatoxin A

Source: FAO, 7604

Masia Angeles Rodriguez, Taiwan, 31* August 2011

Moulds and Mycotoxins

Occurrence of moulds and mycotoxins, where?z#
TS BREEHER

The mycotoxin system : from field to fork -
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Haria Angeles Rodriguer, Tahwan, 314 August 2011
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Moutds and Mycotoxins

Occurrence of mycotoxins, some data:

Europe a4, » BOMNFERIER!

Table it Overviow on Fusarin loxin acsurience data submilled by the

Fusariunt toxin Countrios Number of Posilive
0 18 thishothocones Sy
[Juonn valenol  Betesmm i1 11022 |3 ﬁﬁ? 3
lanal 7 4150 . 15 %
olylaevyIors 5 3721 8
Atol 3 1057 EERA
l‘n:mn:l an K 3 1872 EREA
Ty A urliolisch wy
-2 [oX1) 20 %
HT- X LK
T2 el o
Heozoianio) 3
Dincotorseimnenat @,
%X A
Vool A
iet 10 52 %
LGnIsing
Funtoniain By ] 3837 AIJ ‘/'
LGS B2 q TO10
Funonisin B, 1 239 Sj “/x
Siime 34 ART
Saurce: SCOOP Tak 1210

#arin Angeles Rodrigues, Tatwan, 31% August 2011

Moulds and Mycotoxins

Occurrence of mycotoxins, some data:

EuropefE 4k - BRIERIZER

Table lif:  Summary of ‘09d grovps Most il inated with Frsari
mycotoxins
Fusarlum toxIn Maln food items/ood groups contaminated

{petcentlage of positive samples)
Tynz B izt alhecenc:

Daouynwalensl beorn (80 %). whaat” (61 %)
Nivelenl Con1 (35 %), Gals 121 %ot whcal (14 %)
caydooxynialenal co'n (27 %} whoat 8%}

<11 (28 %), viheal 21 %0}, Gats (21 %)
Gals (41 7). 6arm 123 7l 'ye™ (17 7%

Zea'alarcne o'n (10 %), cory miliag fraztions {61 %), €3 ds6sd
procicts {35%); vheal (30 %), wreat fractiar (24
4t wheal based procucts {11 %). kaby tood (74 %)

Funionising

Furonisin B e n (G0 95}, ca¢ doul (7€ %) cotit based prockicts (31

). e f1akes (40 %) wheat {79 %

Frn‘anisin B enin (81 %)

* Virool ond wFosifiouc “* Ryo and tyo four

‘Souee: SCODP Task 3210
Haria Angsles Rodrguez, Tatvan, 31* August 2011

Moulds and Mycotoxins .
Occurrence of mycotoxins, some data: 5\{ TIY

EuropefE AU - BRUNERAZR Y

Maiia Angeles Rodriguez, Talwan, 31 August 2011

Moulds and Mycotoxins

Occurrence of mycotoxins, some data:

AmericaZEEAVA R - EMERER

Table 1. Main mycotoxins found in animal feed in Brazil.

EEOYEHTERNER
ot Samples Posiives Avofafe
Mycotoxia hialyzod % aph
Afalpdn 82457 i 40 & 114
Zewalonone 63417 0G5 434
Olalorin A §3.330 28 06
aoxynvaenol DUN; [ERCTI TR
Cuuepisie 1wige  pemdsid  wEp 0732
T2 Toxn 1).002 1.3 139
Daceiosyscrpecl (DAS) 7 5.0 8.8

Dr. Mallmenn ef b, LAMIC = UF5M. 2098

Meria Angeles Rodriguez, Taiwan, 31# August 2013

Moulds and Mycotoxins
Occurrence of mycotoxins, some data:

AmericaZE 24 » EMEREN

Qccurrence of five mycotoxins in corn sliage, comn grain and In all feed samples submitted
foranalysis by producers In North Carolina over a nine-year perlod
NI E AR ST RSN R MR BSTER)

‘Anatoxin > 40ppb

I N

T2 Yoxin > 0 ppd Q Fumonisin >
ipEn

Meanisd, |n | % |Meaniad fn |4 [Menzed |n %

=

Sample n % [ Meanssd. {n

Comaiiage [ 481 |8 | 28210 778 e ) oti2aTe | 467 :«Dﬂﬁzm 77 |7 | seozss0 CRES
It
Comgmin | 2| 8 | 10300 |26z (70§ rowzsse |20 |6 | 202175 |3 |0 [swre0  [a7 (w0 )
terA
Attesds | 1017 | 7 | o320 247120 50 ) 7o0e10660 | 70 |18 | 4dsdes | ma 7 {as2s008  j283 28
9 3
e number of samplestEfi Ry

% = parcantage of samplos posttiva above glven concentrations ZHAMINRAYBIEFEISH
Moan of the positive somplos plus and minus the standard dovieonTérR it i1y LRI

FEEDSTUFFS, 2000 REFERENCE ISSUE AND BUYERS GUIDE

Maria Angeles Rodriguez, Tabvan, 31 August 2011

Moulds and Mycotoxins

Occurrence of mycotoxins, some data: o

AmericazE iR, > SEINERRER
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Moulds and Mycotoxins Moulds and Mycotoxins
Occurrence of mycotoxins, some data: Occurrence of mycotoxins, some data by commodltle(s“l
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Occurrence of mycotoxins, some data: Asia ol x
F
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Occurrence of mycotoxins, some data by commodities O ' }[\X]q
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Moulds and Mycotexins .
Occurrence of mycotoxins, some data:

Asia, 1st quarter 2011
RN RS > 2011

Moulds and Mycotoxins

Occurrence of mycotoxins, worldwide data, 0
1st quarter 2011 2smmmsamaig - 20114E81%
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Moulds and Mycatoxins Moulds and Mycotoxins W,
. Ochratoxins {>100p/kg ppb of feed*) e
Whatm YCOtOXl ns d Ofpﬁﬂ%‘ﬁﬁﬂ/ﬂ%@ In swine%¥ Ranal loslons / Dehydration RIRENEA: Trichothecenes (>2Rpigikg %x )
Decranse of fesd Intaka and GiovihiSTEa

AR&R
Gastio Intestinal disturbancesF a8 ft,

Highar sensitivity to pathogens$FHIKBIX
i

~occurin a wide variety of foods and feedsEiZ 84S M & RATEH
+have been implicated in a range of human and animal diseases. §1445f A & EipitERE
«can produce both acute and chronic toxicities, ranging from death to deleterious

Higher feed convarslan ratioteSIAZEI K
"

HighFCR { Dermal losions R FCRIMIE ]

Fumoniains (>500 pg/kg of fe
Pulmonary oedema3zka

effectsfEd: RlEHURM L HH - RIMEITCRIE BT E Livortoxcly fIncreased FCREF Bt/
+may also be carcinogenic, mutagenic, teratogenic and immunosuppressive. 51 FeR
Pl BRI RAED - ”"”",';,‘;I""“"‘""“ pathogens3ALSE 2

+ability to compromise the immune response and, consequently, to reduce resistance
to Infectious diseaseit 73 Ty FUME AT R SHERFIAUIEHTTT -

+This is now widely considered to be the most important effect of
mycotoxins, particularly in developing countries. (FAO, 2001)

- ERIBZ AR BE SR E R - Poor fofify I High cling el RRIEI T Iresad sty o ptegons 25

Reduced spotm quality and quanttyt A FSEH B ME D
Reduced tittar sltzo / Abortion3: (78 + #40

Zearalenone (>250ug/kg ppb of feed’} Aftatoxing (>40pg/kg ppb of feed*)

Limited growth - Ft&:%

tneroasa of the unproductiva time of the sow:3S4ZSNTIR 5 Abartion ! Agalactla. FE/SRA
o

Tahvan, 31/

Matia Angeles Rodriguez, Takvan, 314 August 2011

Moulds and Mycotoxins Moulds and Mycotoxins

QOchratoxing (>100pgikg of fead®) i X 4 QOchratoxi: 100 f feed”] 0 ) x
I . Woaken kidneys and liverfF §- %43 \_ j I n pOU|try L;m'v.l:l’:n:; (:nd |mgﬁ3hm(z~)gmﬁ . \ﬂj
n ruminants Higher water consumptionzk £} % Dehydrationtirk %
Food Intako reduction S A S4" Foed Intaka raductionti A
Poor shell queltyERSRFA

Zosralenone (>260pglkg of feed) Umited growthiA %t %

Embryo mortaltysESTEL
Longer calving-calving infarval 25

Trichothecenes (>200pg/kg of feed”}
Deocrease of feed consumption and growthit

S Fumonisins (800 ygikg of feed") :
Lower fertility SR TF Decroasad Iur RREREE
Cystc ovaries / Ancastrus s3SI/ TR o Gastro Intostinal cisturbancestsn =2
Taix [P Highfesd canvarslon o ISF B,

Dermat lsslons A 2 1%
Poor shell quality BRERTA

Fumonlains (>600 poikg of feed") Unmited egg productonZ BRZR

Pulmonary oedemadt7km

Liver toxdetyZF@E

Reduced milk productionZAE
Higher sensttivity to pathogens®{fFR

BT Afiatoxins (>80pg/kg of feed®)
incroased sensiivity to pathogensg}
FEBEE T Zearalenone (>260p/kg of feed"}
Trichothecenes (>200ug/kg of feed®) Limited growthe 2 #5 Poo fertlity R A%
Legs problemsX{ T & Reproduction troubles & 318!
Becreasa of fasd Intake and growth 3 (A RER Aflatoxins (>40pgikg of feed®) Pour r::ﬂwuwm haichabillys252 Pour qnmhnnf tha pmﬁy;ﬁ‘é
Gestro Intestinal disturbances T BEB IR il Incraassd sensitivity lo pathogens$iFIRBEIR T ﬁx&iﬁ, production EEEE TR
Dacrease in milk productionisi H REHE Limfted growdh « ZAs&: %
Marin Angeles Rodriguez, Tabwan, 31% August 2011 ;m’,ﬂ:,’::::g:;ﬁ%ﬁfﬁ Maria Angsles Rodriguez, Tahvan, 31+ August 2011
Moulds and Mycotoxins Moulds and Mycotoxins

New knowledge on DON and FUM effects on New knowledge on DON and FUM effects on digestiye - )
digestive systemign-# % IR B REBIEIER LRGSR /7 SystemmEn: s 0a ik B B T RIEIER (LR GHE 0 -
*DON and FUM affectlEiH-F5H3E BN EFEWE DON:IEH-FHE

» Damages epithelial cells_I- fz#iliiai

~

*Nutrient absorption &8 43:0% ik
» Decreases length of villiffi & 54g
+Cell proliferation4lifiata %4
&5 Less surface of absorptioni iy SR
*Barrier functionf# e LhiE
<° Less absorption of nutrientsif it4>
JImmunoglobulin A IgA

Extracted from IsabelOswald INRA; ity Intematiansl Symposium Mycotadng, Ghent, May, 2011 Extracted from IsabaiCswald,INRA; dth talemational Symposium Mycetaxins, Ghent, Moy, 2041
Maria Angeles Rodriguez, Tahwan, 31 August 2011 Maria Angeles Rodriguez, Tahwan, 31% August 201
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Moulds and Mycotoxins %
New knowledge on DON and FUM effects on digest'u X
Systemimnt:-#3R SUR B B3 UEE L R EN T AT o \,,.‘M)’

FUMREER
* Impairs epithelial cell proliferationyitd> - jzaifug e

o il

Proximal jejunum. 3001 259117
POl SLnna :
Median jejunum 3214132 2591216
Ay ‘ i

Distal jgjunum 2651132 G182 E130
ARG : : 5

Extracted trom lsabelOswald,INRA; th Intemationat Symposium Mycolowdns, Ghent, Hay, 2011
Harla Angeles Rodriguaz, Tatwan, 314 August 2011

Moulds and Mycotoxins

New knowledge on DON and FUM effects on 0 Jx
digestive system - s8R B HR AR RGNS & . ’\..\}
*DON: Damages epithelial cells
ENE AR O R R

4

*FUM: Impairs epithelial cell proliferation

“RIEHSE © I b B

[Py

+Could explain the synergistic effects

LR T IHEIER
Extracted fiom IsabelOswald, IiRA; 4lh Intemations! Sympostum Mycotaxins, Ghent, Kay, 2011
Maria Angaies Roddguez, Tahwan, 314 Auqusi 2011

MNewknawledge on DON and FUM effects on -
;ggestive systemiEnt # SRR B RBUBER LRGN gl ] qu
N

DONIEH-BE A
« Decreases trans-epithelial electrical resistance
C (TEER)RHE 73838 b &M

« Increases trans-epithelial passagel@ i 7iE®

:- Increases the passage of bacteria into the body
FEEA L AEARPEIT

* More severe diarrheafi & T

Extracted from [sabs{Oswaid,INRA; 4th Intemationat Symposium Myzotaxins, Ghent, May, 2011
Marta Angeles Rodriguez, Tatwan, 314 August 2011

Keuis RHE%W R ge on DON and FUM effects on Y’é
digestive systemilEn+ B FREMA R B RUIEEHR LR OF b
bsEazs il T
DONIEMHEE

« Decreases the intestinal expression of claudin

c proteinsfE{E/|\i& ficlaudin proteinsfiZEiiE

» Activates MAPKinase that regulates tight
: junction proteinsi S e B LS HHIMAPEL
i

+ Decreases the barrier functionZ{EEERILhEE

INRA; 4th ional Symposium Mycoloxins, Ghent, May, 2011
Maria Angeles Rodriguez, Taivan, 31% August 2011

Kesdh RHE®SGae on DON and FUM effects on ”\fﬁ
digestive systemilfiit- #35 SA B AR (LR Ol }

gEHRAT St
FB1REFHEB
» Decreases the intestinal expression IL-8i5 4%
AIL-BH9ZEIR

+ |L-8 is implicated in the recruitment of neutrophils
during inflammatory response. 7E &5 4 K fErhIL-88a 58 8
g BRA B HIAEE
+ The decreased IL-8 production could lead to an
impaired recruitment of neuthrophils = |L-84%4:#E M4
BIIRSRRE L RRAIR ARG
» Decreased intestinal IL-8 is associated with an
increase susceptibility to enteric infection < IL-8
BB EE RS IS PO RREE ) -
Extractad from leabelOswald,INRA; 4th Intemational Symposium Mycotaxins, Ghent, May, 2011
Maria Angelas Rodriguez, Tabwan, 31* August 2011

M, IBmdMycolom

at mycotoxins do.... toghether?amis= = Yﬂ
E— ok )X,
<

Figuro 1. and A Ism (A} between

[ SR LY LS I A R Clt

ot

A Fuffetel 1O Fgererg 22l 1005
Depression of immune system Ilw ﬂSusceptibillty to infectious
TS A diseasesHEE R 5

Maria Angeles Rodaguaz, Tamwan, 1% Augusi 2013
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Moulds and Mycotoxing
The risk of mycotoxinsE{ BB RNEE

~world-wide attention because of the significant economic losses
associated with their impact on human health, animal productivity and
both domestic and international trade. 5 A S BEEENBY L AERE S - 58
FREEERR RS TSR ERAIE -

«annual losses in the USA and Canada, arising from the impact of
mycotoxins on the feed and livestock industries, are of the order of $5
billion. (FAQ, 2001) 3R I EASI ST M AL B BESSTE

«In developing countries, where the food staples (e.g. maize and
groundnuts) are susceptible to contamination, it is likely that significant
additional losses will accur amongst the human population because of
morbidity and premature death assoclated with the consumption of
mycotoxins. YEBAR PRI SR K el E A A IR 5 Z VS SUI AL N STE
e R SR A MR R AR BRI B R B R IR

Maria Angeies Rodriguez, Tabvan, 314 August 2011

Moulds and Mycotaxins ), L )
Transference from feed to food OX
P ML 1 L T J\{

Tebie 1. Deposilion of myzetcxins in arimal preducts.
AL#GHEDVAIREEE

Wiokin Deposition (s}in:

Cicien maa Ca}n.ﬁ}en it} Eggs |5y ik
Deaoyniaerol b 8 044 0304
Dyasmre 0ms o (1K) e
Udramith ki) 03 02 HiA
Fumesisa Bt f 0 ot 0604

i3

G, ekt 153, Dankse

M 1A e
Marta Angeles Rodriguez, Talvan, 31 August 2041

Moulds and Mycatoxins
The REAL risk is higher than that PERCEIVED ;fﬁ/ )
consumers EL B #Ifs E LHAVE - yfaE s
Classification of food related risk
e A
Risk Perception Real Risk
B L B EHEH
GMO i Nutritional errors B4
Pesticides Fiteyeil Bacteria toxinsiiE #3%
Additives sl MycotoxinsHiE#R
Nutritional errors @437 PesticidesF S
Bacteria toxins#ii#3®  AdditivesiRin
Mycotoxins@EHER GMO 7E3?
Maria Angeles Rodriguez, Tatwan, 31% August 2011
Moulds and Mycotoxins %’
Human risk At &4 ob X,

TabloVl:  Rang2 of avorage dictary intakes® colculalec as ;ﬁlcorl:gﬁ of the 701

vaves FH/AFADIMEZ T3

o

Mycotoxin ug/kg Population Adulis Infants

HEEE bwiday Ag A x5
Deoxynivaleno! 1 0.8% - 33.8% 1£.4% - 48.1% | 11.3%-95.3%
Niva'enol*™* 0.7 4.2% - 11.1% 0.8%-8.2% 3.7% - 22.8%
T1-2 + HT-2 toxin™ 0.06 18.3% -250% | €1.7%-1771.7% | 26.7% - 563.3%
Zearalenone*® 0.2 12.4% 6.2% -14.5% 3% - 27.6%
Fumonisins 8, + 3, 2 0.8%- 13.2% 0.1% - 14.1% 223%
* Mean facd c ion and meaa 1 =& data. For detais see parts A-C.

** Temporary TOI

Maria Angeles Rodriguez, Tahan, 39# August 2011

Moulds and Mycotoxins

Legal status of mycotoxins: EU 0
A B F R ERMRR

« The only mycotoxin legislated with a maximum level in feed is
AFLATOXIN B1 (COMISSION DIRECTIVE of 31 Ocmber 2003 amending
Annex | to Directive 2 of the and of the Councll
on undesirable substances In animal feed (2003/1OOIEC))

AEFNERB AT RARNR(003:10A3 B AGSITHE 58
2002/32/EC B3 & IR PIATRIch S AR R A3 (2003/100/EC))

«No legislation on maximum levels of other mycotoxins in feed, only an
official recommendation (COMMISSION RECOMMENDATION nf 17 August
2006 on the p of d i A, T-2 and HT-2
and fumonisins in products Intended for animal feeding (2006/576/50))

HA AT P SO AR RO TR 2 S ﬁ‘kﬁi T (20064E8)3 17 HEEM AT
e i I I b A, T-2 and HT-2 and fumonisins&:Z2.
HERE

«It's very likely that this recommendation will become a Legislation in the

near future. ;3 4R B IRATREROETERR TR

Maria Angeles Rodriguez, Tabwan, 31% August 2011

Moulds and Mycotoxins A .
Legal status of mycotoxins: Worldwide
DHEEFFERRI

Countries with and without regulations for mycotoxins

HRRERSEEER

Moria Angeles Rodiiguez, Tawan, ¢ lew?g Drﬁgulaﬂons for mycotoxins in food and feed [n 2003, FAO, 2004
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Moulds and Mycotoxins

Legal status of mycotoxins: Worldwide Legal status of mycotoxins: Worldwide
IR FFERKR M ETERRR
o aFghabul papalutiun covered by myeornd
Persentage of glolah populution cnsvevd by iy sutnis T regulations In 2083
19954 5% A D'“&“g‘%%‘ghz_g -y 20032 A ﬁﬁﬁ%‘kﬁlgfﬁ Ea
i\!TX:MlmnAmxm JE3H Asior e I‘unp. Latin ‘?"‘“‘m‘ ’ l\»l:i:_u
“J\'M"‘“l‘ i “x;‘ r:{..g,\f&ﬂ. i " &T*'M " * bR
Nargh Apsicn
15
il P . /KA
Y g e Mg
AN Aslath mmgéh”i/k#'kM 434
A8
for In food and feed In 2003, FAO, 2004 for my In faod and feed In 2002, FAC, 2004
Mada Angeles Rodriguez, Tatwan, 319 August 2011 Maria Tahean,
Moulds and Mycotoxins . ) l\ ) loulds al
Legal status of mycotoxins: Asia 0 f,. J X %:iiaj;;; f;;);n%‘yﬂckotgxms Asia
114 . sy Ny H 1 3 p
& ”‘H & % 'ﬁ' _'% ’;“ﬁ‘;‘k G - \*\,, Mycotoxins regulated In feed in Asia/Oceania
-Asia and Oceania cover a very large part of the globe, with most countries in SHRAEMNARPRESRE
the tropics and subtropics, so it is expected that most mycotoxin problems be
caused by fungi ISR RN S HUIEEY + S M@ IS RTIRWE L ER R 2200
A S A I O,
~Twenty-six countries in Asia/Oceania were known to have specific mycotoxin .
regulations (88 percent of the inhabitants of the region). EHsE AN RI26EHE 5
RN - (SUBRREAZE8) %
~Regulations for total aflatoxins dominate in food, whereas regulations for %‘ 2
aflatoxin B1 dominate in feed. fuf BRI IESAOFTEATSREES  ATRHERSE P
gt mERBT - o

-Australia and New Zealand have harmonized their mycotoxin regulations,
which include limits for the "exotic” mycotoxins agaric acid and phomopsins i
AHE AL FEIRY R B S R B IEF 5umycotoxins agaric acid and phomopsins
-By far the most extensive and detailed regulations can be found in China and
the Islamic Republic of Iran. B §iREE SRS S EFDER

M tes Rodrg Tatwan, 319 AL t 2011
8 Aol R, T i dwide ragulations for mycotoxins In food and teed In 2003, FAD, 2004

1

number of courtries

for In food and feed in 2003, FAC, 2004

Marta Angeles Rodrigusz, Taiwan, 314 Augusi 2011

Maulds and Mycotexins S
Is there any solution? FfRHRAY T ZEIE ? t#ﬁ j

Prevention: TEff:

-Dunng plant growth: planting of more resistant grains, balanced
fertilization..

TEVEMIRGE FRU0: TRARIS T D3R, TN .

. Dun storage: humidity, temperature and insect control...
PO T: SRR < T

« During distribution: good shipping conditions...
TERRSHYARTL: RATHYEE R fE

Matia Angeles Rodriguaz, Takvan, 31% August 2011

Moulds and Mycotoxins
Is there any solution? 45 Ry 5 ZE0E ? CYA y

«Physical methods: #Ei ik

sorting and i ensity seg i
ﬂolaﬂon roasting and heahng UV Irradiation, ultrasound
haatmenlandsolventsxlrachon Bk ~ BRILAY D SEORRE - T -
P - HERER - ALTOMEINS - ﬁ%&lﬁl{ﬁ&# ﬁ%’r&!ﬂ@ﬂl‘l&rﬁﬂ“ﬁlﬁl

«Efficlency highly depends on the grade of
Ey%o’%oﬂns throughout the grain. ramfmeammmﬁﬁ#mmﬂﬁwmm

ql y the resuits obtained are and often d with high
production losses. ¥ #{BBIMYE IR R, AR 4 ZEIRAIEN.

«Moreovar, some of these physical treatments are relatively costly and may
remove or destroy essential nutrients In feed. 4}, S{FETR 5 EARE x‘ﬁ’iﬁ'. iz
TTHEREIATRI AT R BRI,

Maria Angeles Roddguez, Taiwan, 31% August 2011
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Moulds and Mycotoxins

Is there any solution? #F BB /7 ENE ?
+Chemical methods: {& 7 3k:

+Oxidizing and reducing agents, acids, bases, salts and chlorinating
substances. ﬁ{t}ﬁfﬁigﬂj.%& © b BRL R AR .

+Only a limited number tumed out to be effective without diminishin
nutritional value or palatability. ﬁg%éﬂﬁ&&,%ﬁﬁmmiiF@[ig@ﬁ
BRI

«Treatment of contaminated feed with ammonia was the most attractive

method in the past. LI H 2T IR IR BB | ARy Fds.

+Although this technique was apparently safe and effective in earlier
studies, it has not been approved by the US Food and Drug
Adnc1linitstr%‘}zg}ln‘duf;z égg:i %ﬁ?&?}} t;)uxégit ﬁ]n(} g’grcin%g%r_\g}iéy of reﬁgl{%ﬂ
roducts. SEIRE R B TLE J TESE T2 R ATy, EAREE
SRR FOA BRI, BRm e B e T A

Marla Angeles Roddguez, Tahnan, 33% August 2041

Moulds and Mycotaxins
Is there any solution? Detoxifying agents
TR STHENE 2 b
Some materla! have a natural ability to adsorb mycotoxins on their surface
AT YA R R R L EavhE s
Mineral materials: 8R4

Clays (some Montmarilionites) ;- (346885 4-)

Diatornites #7384
Activated carbon ¥5{HR

Organic materials: #ME78E:

hloride ani b

R S R (RUARRAND G LB R T X i)
Synthetic

ynth PVPP (Polyvinyl Polypy
EERATE: PVPP (RZIERp0E)
Yeast cell walls
fastilaty
WHY ? B{HE?
»  SURFACE %

POROSITY $7,i%
IONIC EXCHANGE CAPACITY Bt T3EH#ES?
ELECTRONICAL REACTIVITY BATR

=

Warta Angeles Rodriguez, Telan, 31% August 2011

Y Y ¥
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Moulds and Mycatoxins Y“ Moulds and Mycotoxins “\f'a
Detoxifying agents, are they effective? ol )X, g&%‘%g&‘f"t& are they effective ol jx,
MBI RS 2 N
TABLEH Reduction of the concentrations of ZON and DON [% as compared o the blank] in the
. . supematant buffer solution by various detoxifying in the in vitro detoxification test (mean and SD of 4
+Aflatoxins are small and polar mycotoxins, and are easily adsorbed by independent replications). 764 S BT HIBIRI IS ST R B TR IR BRI R AR F SO
some kinds of clays, specially montmorillonite type. S8 322/ N A &% H32)h e TR MUK (ZON) TOMt 2 OON YR EATAIR (SIS Bm - ax ka0 %)
IR, 0 B ARS8 R, ARRERLE ZON EAFROSTRES DONIgst e
Product MeanZiigfl | SDHIRE | MeanZPigffl | SDigusz
+Zearaleone is less polar and a bigger molecule so it's more difficult of Activated carbon FS{EB 1004 0 67+ 6
adsorb. FORFRBMTIRERECT RN HA-FEK, BT LR 5 B, Cholestyramine e & & IHES 94 1 10 15
Madified aluminosilicate & FiEyA#E 81¢ 6 17 16
+Tricothecenes and fumonisins are even less polar and bigger molecules so Toxisorb® §5¢ 1 ® 2
are even more difficult to adsorb. In fact, these are the most difficult Mykosorb® Extra 24° 1 240 18
mycotoxins to be adsorbed. 1 H RRIIR EMRBERMTETEELSTEX, Kiinosan® 20" 4 o 5
FREATENIR S50t B3 b (SR BT A S R MR, Mycofix® Plus 17 2 © 4
Famaan Bentonite 13 12 1 1
“ Fix ATox® 52 1 21° 31
- Likratox® 50 2 20 3
- i i ¥ (P<0.05) (P08
Maria Angeles Rodriguez, Taiwan, 31% August 2011 =y 5l et al, 2004
Maria Angsles Rodriguez, Taiwan, 31% August 2011
Moulds and Mycotoxing Moulds and Mycotoxins In vitro trials f&41 2 ER T
. . = 0 X Percent ol (mean $8.D. bl o3) Of 1IX
ln V|tr0 trla!s %ﬁ*ﬁtfﬁ ,_J\,i pH | DON@ygm) | OON(Opgm) | tIV(2pgimy | HIV(Opgimy | Source PN
% 2EERMNE | ZXORMNE | mowenn | swmnman | F5 3
-D of the effecti: ofay ial my in detoxifying agent Saron 5 MB:::‘SH* m’;?:‘* - prm i = S ——
in contaminated feed is often primarily conducted in In vitro conditions, ER% e 5 1;' o = "11 ol FLUSA
FARBEAR B AR BT RS EOR, TR SRR, Mymosab® 3 Y PY v ey preTyvyys——
-Classicalin vitro systems used for that purpose are simple but very far from 5 ET) 015 ETT) 75
the natural in vivo conditions. £t B RIFFSFSRURSS SRR, HER B AN Giocomann 3 E) ) 22 i) Gan Shon s.a.s, Mian,
AR RANZAR. B 115 125 an 1415 raly
-Important factars in refation to the digestion and the fate of feed compounds Tirotex 200 3 910 1622 1121 1314 /FlbxmAvans, Modena,
during through the g inal tract are: 3 {L/EARIEE AW 0 12 1010 31 1011 ety
ﬁmﬁwmwm”m@?ﬁ: Kycofix Plus® 3 90 941 81 1031 ;54‘0"‘!" GrzﬂH, Aust
< " forzogentirg, Ausiiia
- the composition and pH of gastric and intestinal contents. | RIBBAR LY L 12 fant 7 ozt i ,’v
Mfﬂ@l&ﬁﬁ« Chelestyraming 3 A3 715 58 734 Sigma-Aldrich, Milan, itaty
8 30&1 A7 1242 517
~ the gastrointestinal transit conditions. F7IRERATIRS. Sewin W 3 I 20 P Yy Py T—
- the activity of bio-chemicals (enzy ) and of the § inal micro flora in B 245 31 241 o0
the gastrointestinal tract. B SER B ISR ANREYIERE. ;gaxvinne 3 212 015 4t 916 Sigma-Atdrich, Miian, italy
et S 1322 312 101t
Activated / 3 842 595 6243 37 Syyma-Akdrich, Milan, ltaly
- 7 B4 } 5243 6040 2311
Marla Angeles Rodriguez, Tahwan, 31% August 2011 8 0549 5715 6In 30i0

Haria Angeles Rodrigiin Tekao, 2% gust 2011

Extracted from Avantagqisto et at, 2004
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Moulds and Mycotoxins Moulds and Mycotoxins
In vitro dynamic trials 8441 8h 22508 Di X, In vitro dynamic trials a4 /782588
= ‘*’{ The TNO In vitro g inal models simulate in high
-The activities of those factors through the gastrointestinal tract are “9"":;‘;““ (TIMX1) d e ;h - "t‘l tm(TIM b .;ha"d
s . a6 > + 5 small intestine (TIM-1) and in the large intestine {TIM-2}. These
dynamic processes. E&&m%ﬁﬁﬁ%ﬁ%ﬁﬂm. models are unique tools to study the fate of compounds
during gh the It tract.
-Therefore, these processes cannot be simulated in static in vitro TNO i1 1 B AR e B W RN o (TIM-1) BB TR (TIM
models. #A7, B LEEIRUAYAZIR: B A -2) AR, B S RGN RR AR A S ISR
p s l:ad =
R . o The studies for testing mycotoxins detoxifying agents are
T;_ demo.nst;;ate in the most rep:jcdhuclbie and re]lable conditions the performed In the TIM-1 system, the TNO dynamic, multi-
e. icacy in vitro of a sequestrant/chelator material, the TNO TIM-1in compartmental system of the stomach and small intestine
vitro gastrointestinal mode! can be used. SREIATEASMATBIRTTT (Figure 2). This lled model the
RS TFASCE R SR E SR, TR TNO TiM-1 #84 BiHRE successive dynamic conditions in the gastric compartment
HAIRE. and in the three successive compartments of the small : : :
intestine. in this system the gastrointestinal conditions were Figure 2. TNO dynamic model of the
simulated digestive conditions of the pig after the intake of a stomach and small Intestina (TIM-1)
pig feed, JBBEERRBUSHIERORLISI TIM-1 Rigmts, FOIBNTNO BUKE M)
HELE TNO RYIBE, £ RS IEHHH BRVBRRE(E 2). 38
Moo Angees Rodiguez, Tabsan, 314 Augost 2013 1 TR R RV {5 R T 50 A B = MR (3 e/ R B U LR
oria Angeles Rodiguez, Tahwan, 31 Augus! FERMERA BESEBIR I RRS A A TR HIORIRIB. 1120 Angetes Rocrigusz, Tatwan, 319 August2011

Moulds and Mycotoxins

In vitro dynamic trials B&A -8 2845

Moulds and Mycatexins

Olmix innovation Olmix HyErE85

Amadéite® s a new natural Pillared Interlayered Clay

Y 2
' . . (P.LL.C), patented by Ol
Performance of active carbon in TIM-1: {EIEREE TIM-1 FREEHIRITRE: -gﬁazagg)%_mgﬁmxﬁmmmi
(P.LL.C), Olmix 2 )AL EEF).
Dr., Glussepina Avantaggiatio, from CNR Institute of Sclences of Food Production t: duced through fented technology
(ISPA) in ltaly, has run out several trials using this system to evaluate the efficacy of o hrocucas dreugh @ new patented tachnolog:
sevaral commercial binding agents and subst i ful as B I hich the ayers of & phyllollcate clay
;;tzlnst; l(\A‘v:mt?a)gﬁ%laéo etlal 20!03 2004y2?07) &;&ga%%ﬁwmgliﬂﬁé poaysacchandss ‘"ﬂ%’féﬁwa ﬂﬁlm&m( ens)
r. Giussepina Avantaggiatto B AR{S RIE I REt i {TAER R, iy L vane,
Rt — ey S ISR R B A RIS ER AR AR (Avantaggiato of al, 2003; SRR L oL AR
2004y 2007).

That modification of the structure of the clay increases
up to ten times the space between the Iayers thus

In those studies In the TIM system with activated carbon, she demonstrated a opening to b‘ﬂr
reduction of the bloaccessibllity of DON of 29-45% in comparison to the control dmma"ca"ym“ aea a""ahle for adsarpton of
experiment (Avantagglo et al., 2004). However, the level of activated carbonin the :&ﬂi&&i&iﬂ‘]ﬁlﬁﬁlﬁﬂﬁZMW@ﬂﬂﬁbﬂ? 1042,
feed ranged fram 0.5% to 2%. ZE(di/ TIM REETANSIEBESD, Mg T2 mtmm#t%mnum&nfwm* RIEUTEE
# (DON) LS8/ T 29~45% (Avantagglo et al. 2004). 57, ATRHBARIIANE: R
B REEGE 0.5% 2 2% #1. The i 100% envi friendly.
BERSEATE 100% HETRRF.
Maria Angeles Rodriguaz, Tawan, 31% August 2011 Maria Tatwan, It 1

Moulds and Mycotoxins Moulds and Mycotoxins
In vitro dynamic trials &4+ /7225088 f;f& j{‘j In vitro dynamic trials g24} 82 0Es

Performance of Amadéite® in TIM-1: ZEKHEE TIM-1 FRLEAIILHRIE: Performance of Amadéite® in TIM-1: Z5KABTE TIM-1 SRHEATRHTZRI:
The availability for absorption (bi ibility) of my ins Deoxynivalenol (DON) gt} 5%
from the jejunum and ileum was measured during gastrointestinal The bioaccessibility of DON from 3
transit of pig feed contaminated with both: #3233 THIRTREREEEER contaminated pig feed was not H
= s N 3 significativly inhibited by the addition | 3
%%%Mﬁ%@ﬁﬂﬂiﬁﬁ, SR 2R T AR B R M R B HERATRE of Amadéite® at the levels of 0.01%. 7 é
I £ 0.01% MENSOIN, SR | 3
FE L - AR R R B 3

*DON (1 ppm), BH-H#E3 (1 ppm) However, a strong inhibition of

" A b b &
absorption was found by the addition “s;i"‘ u@ & 0 x""ﬁ @1"’ & g)’a

+«and Fumonisin B1 (2 ppm), R {REMRBER(2 ppm} ofAmadéne@ atthe level of 0.1%, The
pp 40% in of DON (yﬂ) Imm the fefunum ao]) and lloum n% e
3 . comparlson to the control. £iid, £ and fogethar (tofal) in the
simulating the gastrointestinal conditions of pigs In the TIM-1 0.1% WIENZOKAUTE, TTLUESITRLY souidor ‘:727;’;:,".5:.&5’3%’.723,5";}';,‘{.5‘3,2‘5‘,0::.,u;‘z.‘;,
: TIM- 0 trolntestinal transit in the TIM-1 aystem of plg feed contaminated
system®, 7E TIM-1 RSB E0 B IBsIs. WRHHER, SO R, RHERSE 40%. v-‘; Dgﬁag;w sl e it oy °;;}ng,ﬂ;;; aminate
81 (2 ppm) TIM-{ T i
Marla Angeles Rodriguez, Talvan, 314 Augus! 2011 Marla Angeles Rodriguez, Takwan, 31+ Augusi 2011 &’ad&t‘ BIF(0.00%) « SRR 0.01% ILURFERAT 0.10% iy

S8R (fol) - THE2 M JRFRSLE (total) ZeE BRI (0).
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Moulds and Mycotoxins mfvva
Remarks 5k OF X

In vitro dynamic trials {2 e 0 Xj j S
i -1 e R e i N e

Performance of Amadéite® in TiM-1: FERAREE TIM-1 LA HISS: k] -There are big differences belween performance of a toxin binder in vitro and in In v;ro %

Fumonisin {4 % #§fise dynamic system: 53U HITTE— A8/ AR IR M) B BRI IS ORI IR 09 22

- Active Carbon: 84-95% of DON In vitro, 20-45% of DON in TIM-1 FE{ERR: ze~mmmmwm

The bloaccessibliity of fumonisin from LEFE B4~95%, TT4E TIM-1 FARIHIMKuL 26547 20~45%.

contaminated plg feed was strongly
Inhiblted by the addition of Amadéite®
atthe levels of 0.01% and 0.1%. &R
0,01% 11 0.1% MEFAMISCK T, BRRFYe
TR R SR SRR

The total absorpton of fumonisin was
reduced from 82 pug {control) to 30 pg
and 26 Hg In the experiments with
Amadéite®in the feed at the levels of
0.01% and 0.1%. (A IS RATRNERIERITE
82 g (MFE) B2 0.01% ﬁ*mﬂ

-Active Carbon Is a good mycotoxin binder, much better than the rest of commerdial toxin
g?;;ﬁ%;g} vitro, ZERBYHERBRCD, TEIGRL R RITROREIE R HIR, L (e B et
35 .
-Active Carbon 84-95% of DON vs others, maximum Mycasorb, 18% of DON at pH 3. 7EpH 3 F,
TSR] 84~05% RIMIEHERE, TICHLEAE, (B2 Mycosorb, RURIEUIHT 18% HuReL e,

Absorbed amouns of furmnonisin {1g)

-Howaver. in practics, the use of activated carbon in anlmal production has some
High of activated carbons (> 0.5%, wiw) should be avolded in
order to minimize the risk of nutrient adsorption as well as an impairment of the

FHKI 30 pg FIE0.1% caloric/nutritional value of the feed (NOSB, 2002; Ramos et al., 1996). 47, Wi L, &
. Aopion o Fumorl ) fom »»{e/un”u;nzgrmwumpgg’ computmat YRR I LA — TR, B T SO S R MR R TR
compartments  the contraf sxperimer ey S . ;
s means s reduction of 0% t0 80% ndiniseexprimris wib b skl of Akt s el ol 001% and BEEREORREE RIS, ERBZ MR AEIEY ¢ 0.5%, ww)(NOSB, 2002;
i 0.10% inal tranit In the TIM-1 system of pp feed Ramos et al., 1996).
TN S contaminated with DON (0.8 ppm) and fumenisin 81 {z npm) BEELER (08
%’.‘;ﬁ eﬁim ppm) B1(2 ppm} ERZHEARES

L35, WATH(0.00%) « SEHAT 0.01% MLIBEFALO. 10% HEE o) 2
B I RATEIE (totel) SREMBERIIRE (10).
Marls Angales Rodriguez, Tatwan, 3% August 2011

Matia Angetes Rodriguez, Talwan, 314 August 2011

Moulds and Mycotoxins ) Moulds and Mycotoxins hf' .
== . A
Remarks ZF&p 0 ! j@f g Conclusions &3 o f\)s y

Amadéite® has a better capacity of adsorption of DON
than active carbon, cause to reduce adsorption of Don in
TIM-1 it needs 1Kg/Tm instead of 5 to 20 Kg/Tm for the
active carbon.

ZOKPER R B R AR D BRI, RRTRKERTE
%’Eﬂﬁ@’sm 1 AT L EESR R BRI, TS PR
AT EENEAR N 5~20 A

-Moreover, Amadéite® has no besides effects on nutrient
adsorption. (Demais and Havenaar, 20086)

BESY, ZERREE B R TP .

(Demais and Havenaar, 20086)

Maria Angstes Rodriguez, Taiwan, 314 August 2011

«Mycotoxins are widely spread all over the world in different feedstuffs and
foodstuffs. MBS RRIZIFENFTE R LR R AP

~They posses a risk to both animal and human health. MEZEEENEMFIA
RN EER .

«They are difficult to eliminate from feedstuffs. B S R REER PRI PHEF

«Not all of them can be adsorbed or detoxified by conventional detoxifying
agents. AT ENFEEER TSRO BIRIREE.

-Activated carbon is able to detoxify difficult mycotoxins such as DON, but
also impairs nutritional value of feed. SRS ILRERIFEREER,
BRET B, ERhEEIATARRE R HEE

«Still, there's an effective solution, based in the latest technology patented by
Olmix: Amadéite®. BN, SRE—FBEKREYE, REFA Olmix
I HAERETRHRABLESY: UK.

+You can only find Amadéite ® in our top toxin binder. fHEETEER T IHAEY
BERRHIE SR EFORE.

X+

#arie Angeles Rodriguez, Tatwen, 31¢ August 2011

Motlds and Mycotoxins
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%ﬁ for a better life

Thanks for your attention
R |
BEmEA|

Maria Angefes Rodriguez, Toivan, 31% August 2011
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