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Mycotoxins and moulds

Moulds can grow rn the field or they can develop during

storage. Mycotoxins are secundary metabolites of these

mou ds and toxic for animals and humans after ingestlon.

Moulds can grow very well without producing mycotor ins

So the occurence of mould doesn't neccessarily imp y the
presence of mycotoxins. The inverse situation is also true:

mycotoxins can be present without a visual sign of mou d

growth.

The production of mycotoxins depends on a number

of parameters such as oxygen levels, climate, moisture,

substrate,... The production of a certain mycotoxin is not

the exclusive property of one type of mould. Inversely, one

mould can produce a range of mycotoxins.
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Aflatoxin 81
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ln animal nutrition aflatoxin 81 (AF B1),

trichothecenes (DON andT-2),

ochratoxin A (OTA) and zearalenone (ZEA) are

considered as the major mycotoxins.
Zearalenone
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Ochratoxin
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Deoxynivalenol
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Zeara enone
Fumonisin

Weather
Crop rotatlon
Soil conditionlng
Manure
Fu nglcid e

Species

Damage (insects, blrds,...)

Temperature (> 1 1'C)

Air humidity (>700lo)

Moisture (> T 4olo)

Oxygen degree (>0,570)

Feed remains
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FIGURE 1: MYCOTOXINS lN FEED AND FOOD CHAIN
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TABLE l: ORIGIN OF MAJOR MYCOTOXINS
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Contamination

Table 2 gives a summary of the results of a survey of mycotoxins in agricultural commodities
(corn, wheat, barley, oat, titricale) and feed samples in Europe.

TABLE2: OVERV]EW CONTAMINATION OF COMMODITIES AND FEED: EU.SURVEY

No. of samples 654 413 38 57 26
7o positjve 63 22 13 26 38

Average (ppb) 653 29 6 3 O 33 B 2Og7
Max. level (ppb) 24019 902 54 1621 13622

Grains are not the only constrtuents of the plant
contaminated with mycotoxins after fungal infection. Other
parts iike straw and chaff could be contaminated. Straw
is often used as bedding marerial to be beneficia for the
welfare of animals, but it is often an important additional
source of contam nation liabie -ij

MYCOTOXIN

TABLE 3: DON AND ZEA TOXTNS tN STRAW

S. Sonderman

Table 4 presents an overview of the max tolerable level for
mycotoxins in poultry and ruminants. Moreover, a lower
mycotoxin contamination (subtolerable) can substantially
impair animal performance and even cause moTe severe
problems on long term than an acute dosage.

TABLE4: MAXTOLERABLE LEVEL

S. Sonderman
T Buckley
E Christensen
Own source
A. Gutzwiller

SPECIES PPB

AF B.I

poultry
da r), catt e
beef cattle
younq animals

)a
5

20
t0

DON

pou try
calves
dairy cattle
beef cattle

3200
r 600
24AA

4000

ZEA
poultry
calves / dairy cattle
beef cattle

400

OTA
poultry
ru mina nts

160



Clinical signs

TABLE5: CLINICAL EFFECTS
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POULTRY

Carcinogenrc effects

Liver damage (enlargement, pa e)

Decreased performance and hatchability

Paleness of legs

Residues: in liver, meat and eggs

lmmunosuppresslon (DON &T-2)

Decreased performance (DON &T-2)

Oral and dermal esions (T-2)

Kidney damage
Higher water consumption

Poor shellquality
Reduced featherl ng

Residues: in liver, meat and eggs

Less sensitive to ZEA

RUMINANTS

Carcinogenic effects
Liver damage (enlargement, pale)

Decreased milk production
lmpaired rumen function

Residues: in milk (AFM,)

lmmunosuppression (DON &T 2)

Decreased milk production
Reduced protein content in milk

Oral and dermal esions (T 2)

Less sensitive to OTA

Decreased mi k productton

lnferti lty

Abort ons

1
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Synergism

Due to synergism, the effect of
different mycotoxins is biggerthan
the sum of the individual effects.

*

OESTROGENIC
IMMUNOTOXIC

NEUROTOXIC
MUTAGEN I C

CARCINOGENIC
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Decontamination of mycotoxins

The frequent occurrence of mycotoxins in an animal

feed and the possible negative consequences for animal

performance, has resulted in an elaborate search for

methods to eliminate the toxic effects of mycotoxins (table

6).

FIGURE 2: MYCOTOXINS lN FEED AND FOOD CHAIN

Weather
Crop rotatron
Soil conditionlng
Manure
Fu ngicide
Spec es

Damaqe (lnsects, b rds,...)

Temperature (>'l 1"c)

Alr humidity (>70%)

Moisture (>.14%)

Oxygen degree (>0,57o)

Feed remains

t
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TABLE 6: DECONTAMINATION METHODS

PHYSICAL

CHEMICAL

BIOLOGICAL

These adsorberrs are ndigestible components that
bind the mycctox ns n the aqueous environment of

the gastro intesrlra tract and prevent their uptake into

the blood. Comp ex of adsorbent and mycotoxins is

excreted via the faeces

High blndrng at high and low levels of contamination
Stable over a wide pH range
Low inc usion rate

Ability to adsorb a wide range of mycotoxins

I norganic (eg. silicates)

Organic (eg. yeast derivates)
Multi-component (blends)

Extraction is a good way to isolate mycotoxins trom a raw

material. Unfortunately, this method is practically unfeasible

in anlmal feed.

A chemical treatment with ammonra o[ ozone converts the

mycotoxins into less toxic components. The completeness

of this reaction is a prerequisite for a good result,

A simple and reliable method is the addition of a

mycotoxin binder to the feed.
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+ organic salts and aclds
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Free-Tox - an efficient mycotoxin binder

Clay minerals are alumrnosilicates with a layered structure. In the separate layers

isomorphic substitution can occur, resulting in electrically charged layers. This affects
the adhesion between the different layers and their ability to bind polar molecules at

their surface.

The activation of clay minerals with acid makes the clay mineral more porous

and electrochemically more active, resulting in an increased adsoprtion capacity.

Like the clay minerals, clinoptilolite is an aluminosilicate with a porous, honeycomb-like
structure that acts as a "molecular sieve'l

Yeast cell walls containl 3,1-6-beta-glucans that can adsorb mycotoxins such as DON

and ZEA, structures that are more difficult to bind than aflatoxins.

Short chain organic aclds and their salts are known mould inhibitors. These components
avold repeated contamination of the feed by mycotoxins.

4

d Free-Tox - in vitro / in vivo

FIGURE 3: OF FREE-TOX
Mean and maximum adsorption capacity of Free-Tox by
high performance liquid chromatography (HPLC) tesrs for
4 mycotoxins through a pH change (3 - 6.5), simulating
the gastrointestina tract of monogastric animals. Free Tox

lncluded at a commercially recommended dosage.

+ yeast products
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FACILITY:

BROILERS:

FEED:

MYCOTOXINS:

TREATMENTS:

CONCLUSION:

Zootechnical Centre -

Catholic University Leuven, Belgiu m

Ross 308

Wheat - soy based ration (DM < 12o/o)

Feed was naturally contaminated
(222 ppb of DON)

Negative control vs Free-Tox (2 kg / MT)

Free-Tox improved daily gain with 2.1 o/o

and the FC with 1 8 o/o
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Broad range mycotox n binder

Mycotoxin binding b end especially developed for ruminants

Blend of sillcates especia ly for Aflatox n, Zeara enone and Ochratoxln

TABLE 8: FREE-TOX -

0.5 r.0 kg/MT

15 g/cow/day

15-2.0 kglMT

2.4 kg/MT

25-30
g / cov'r / day c ose up period +

lactation

Free-Tox - optimal solutions
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FreeTox3ll
15 g / cow / day mld + end actation

FIGURE 4: BROILER TRIAL rzoosr
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TABLE 7: FREE-TOX- PRODUCT RANGE

TABLE 9: FREE-TOX - DOSAGE lN CASE OF SEVERE PROBLEMS
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nishing touch for nutrition

The finishing touch for nutrition

Research & lnnovation
Our multidisciplanary team of nutrition professionals combines sc entlfic reasearch with
hands-on experience to transiate their knowledge into workable solltions, adlusted to
our customers'needs. All of our products and app ications are the resu t of intensive
research and development, in-house as well as in close cooperaton w,tth customers,

universities and research institutes around the world

We are constantly alert to emerging trends and receptive to input from our customers
and partners. A continuous screening of scientific information unvei s ner,r, opportuntties
to create innovative products and solutions.
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Quality & Safety
Our internal quality assurance system provdes us with a transparant organisat on,

efficient procedures and ensures we're a reliable partner to our customers. Our quality
control, based on GMP standards, makes our products fully traceab e and safe for animal,
man and environment.

Flexibility & Customer Service
We aim to offer flexrble solutions in all aspects of our business, touching anything from
tailor-made products to providing nutrltional advice, aid with product registration
procedures and logistical support.
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