
damage, extremes of temperature or
moisture.

Harvest stress: late harvest.
Storage stress: wet grain.
Feed-out problems: poor hygiene,

poor storage conditions.

PRE-HARVEST ORIGINS

Any growing crop, including forage
and cereals, is susceptible to mould,
with Fusarium types being the main
concern. Fusarium moulds can pro-
duce mycotoxins on the growing
plant. Whilst the moulds themselves
may not survive the transition from
field to trough, the mycotoxins will re-
main intact, though invisible to the
naked eye.

POST-HARVEST ORIGINS

Storage fungi are those that invade
grains or seeds during storage, need
less moisture than field fungi (13-
18%) and usually do not present any
serious problem before harvest. Stor-
age fungi include species of As-
pergillus and Penicillium.

PREVENTING MOULDS AND MY-
COTOXINS

In general, pre-harvest control of
mould growth is somewhat compro-
mised by the inability of man to con-
trol the climate, since both insufficient
and excessive rainfall during critical
phases of crop development can lead
to mould contamination, spoilage of
grain, and mycotoxin production.
However, the post-harvest handling

of grain presents many more oppor-
tunities for controlling mould growth
and its consequences.
Careful drying of grains and good

storage management should minimise
post-harvest fungal growth and there-
fore, mycotoxin production.
Removal of affected grains and the

dietary inclusion of a broad-spectrum
mycotoxin binder can be beneficial in
reducing the negative effects of myco-
toxins in pigs. n

By Dr Jules Taylor-Pickard,
Global Mycosorb Manager,

Alltech

www.alltech.com

Mycotoxins:
breaking the
mould

Mycotoxins are produced nat-
urally by moulds either as
defence mechanisms, and/

or to help colonisation of their host
organism. They are a natural means
by which moulds increase their com-
petitiveness in their environment.
Moulds occur throughout our environ-
ment, and therefore so do mycotox-
ins, and there are literally hundreds
of them.
In addition to mycotoxin produc-

tion, moulds can also cause diseases
such as Aspergillosis and damage
the grains resulting in nutrient loss.
Mycotoxins affect animals in a

wide variety of ways and as there
are many different types diagnosis
and identification are often difficult.
While mycotoxins have always

been present since agriculture
began, recognition of them as a fac-
tor negatively affecting pig perform-
ance is relatively new for a number
of reasons:

Higher performing animals are
more susceptible to their effects.

Pig health and immunity has been
consistently reduced over recent
years.

There has been a higher incidence
of disease and complex diseases.

Extensive pig housing has in-
creased together with the use of po-
tentially contaminated straw bedding.

Weather extremes have increased
the incidence of drought, flooding
and temperature extremes at harvest.

There has been an increase in the
global trading of grains.

Arable farmers use less fungicide
sprays and there has been a de-
crease in tillage practices and crop
rotation policies.

CONDITIONS FOR MYCOTOXIN
PRODUCTION

Moulds are highly adaptable and will
develop on any growing or stored
feedstuff in a wide variety of condi-
tions.
Similarly, moulds produce mycotox-

ins under a wide range of conditions
and the following factors enhance the
mycotoxin risk:

Plant stress: soil infertility, insect



identified, it is highly likely that others
are present since they rarely occur in
isolation. Multiple mycotoxins can act
synergistically, inducing more detri-
mental effects in the pig when they
occur in combination rather than in-
dividually.

MASKED MYCOTOXINS

Mycotoxins can also be masked – this
basically means that the mycotoxin is
joined to another molecule, such as
glucose or sugar (Fig. 1).
Masked mycotoxins are still toxic to

the animal (as the mycotoxin precur-
sor such as DON or Zea), is released
after hydrolysis within the GIT. Con-
ventional methods of analysis cannot
detect them, which means that myco-
toxin levels can be underestimated.
Recent reports suggest that they can

be underestimated by as much as
88% (Zhou et al., 2007), meaning
that if the DON concentration is

1ppm in barley, pigs may get ex-
posed to 1.88ppm (almost double) at
the GIT level.
Pigs are highly sensitive to several

mycotoxins which is reflected in fre-
quent field outbreaks and economic
losses.
We do not have a clear under-

standing of pig mycotoxicoses as this
is hindered by multiple factors such
as synergism and sampling and ana-
lytical errors.
Recent research has identified

masked mycotoxins which helps to
explain why so-called low or unde-
tectable mycotoxin levels can result in
reduced pig performance. n

By Dr Jules Taylor-Pickard,
Global Mycosorb Manager,

Alltech

www.alltech.com

The mycotoxin
dilemma

We all know that mycotoxins
cost money to the pig in-
dustry, but exactly how

much is a frequently asked question
and is difficult to determine.
However, Wu et al. (2008) recently

estimated an annual loss of $147 mil-
lion to the US pig industry if DDGS
contaminated with only one myco-
toxin (fumonisin) is included in all
grow-finisher pig diets!
For a long time we have questioned

why pigs in the field show symptoms
of mycotoxicoses when we believe the
feed to contain low or even no myco-
toxins. One obvious culprit could of
course be the sampling of the feed.
For example, if we have a 25 T grain
batch we only actually analyse one
gramme;

25t grain batch.
25kg sample (from at least 100

sub-samples).
250g sub-sample.
1g analysed.
In the UK, the Home Grown Cereals

Authority (HGCA) recommends that
at least one hundred incremental
100g sub-samples are taken from
batches 20 tonnes in size and above.

These should then be thoroughly
mixed together to provide one ho-
mogenous sample for analysis.
The sampling of feeds and forages

for mycotoxin analysis represents the
biggest source of variability in myco-
toxin analysis (~82%), so it is critical
that if you are going to the effort and
expense of performing mycotoxin
analyses that the sampling is per-
formed as accurately as possible.
It is also important to note that it is

only possible to analyse for certain,
indicator mycotoxins and a negative
result does not guarantee the absence
of mycotoxins.
Additionally, if one mycotoxin is

FFiigg..  11..  SSttrruuccttuurree  ooff  mmaasskkeedd  DDOONN  ((DDOONN--33--gglluuccoossiiddee))..



intake in pigs with subsequent effects
on growth performance, zearalenone
affects reproductive performance and
aflatoxin is a known carcinogen that
can be transferred into the milk of
dairy cows and animal tissues when
contaminated feedstuffs are fed. 
Analysis of feed materials has re-

vealed that 99% of DDGS material is
contaminated by more than one, and
96% by more than two, mycotoxins
(Table 1).
DDGS produced in different loca-

tions can also have widely differing
contamination levels. Table 2 below
shows the difference in contamination
levels in DDGS products manufac-
tured in the USA and China.
As the use of DDGS is likely to re-

main restricted in animal feeds (high
inclusion rates can reduce perform-
ance), producers still have to rely on
some high cost straights to balance

ration formulations. This will in-
evitably increase feed costs and the
retail value of meat products.
Because feeding DDGS is linked to

mycotoxicosis in animals and threat-
ens contamination of any final food
products, great care is required in its
production and quality control. 
In order to facilitate the safe use of

DDGS in animal feeds and provide
security, increased reliance on proven
and effective broad spectrum myco-
toxin binders will be inevitable.       n

By Dr Jules Taylor-Pickard,
Global Mycosorb Manager, 

Alltech
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Ethanol 
by-products

Is there a genuine risk of mycotoxincontamination within ethanol by-
products or is this simply a scare-

mongering tactic? The mycotoxin risk
associated with ethanol by-products
is dependent on the fate of mycotox-
ins present in the original grain. 
It has been demonstrated during

fermentation and distillation of the
grain to produce ethanol, that there is
virtually no degradation of mycotox-
ins (Wu et al., 2008). Studies have
shown that the original mycotoxin
content remains largely intact in the
fractions that are used to produce
DDGS. As these fractions represent a
smaller mass than the original grain,
the concentration of mycotoxins is
higher in DDGS than in the original
grain (Tables 1 & 2).

Indeed, the Food and Drug Admin-
istration (2006) quoted that the my-
cotoxin concentration in DDGS is
three times that in the original grain,
which is now accepted by the indus-
try as a rule of thumb.
It is well known that mycotoxins are

produced by moulds. However, the

growth of moulds will not only reduce
the nutritional value of the feedstuff,
but their toxins can also cause major
health problems in the animals con-
suming the ration. 
The observed symptoms and the ex-

tent of damage depend upon the
types and combinations of toxins
present (they seldom occur singly),
their synergism and the sensitivity of
the affected animal. 
For example, DON can reduce feed

TTaabbllee  11..  LLeevveellss  aanndd  ttyyppeess  ooff  mmyyccoottooxxiinnss  ccoommmmoonnllyy  ccoonnttaammiinnaattiinngg  DDDDGGSS..

MMyyccoottooxxiinn %%  DDDDGGSS  ssaammpplleess MMeeaann  ccoonnttaammiinnaattiioonn  MMaaxxiimmuumm
ccoonnttaammiinnaatteedd  lleevveell  ((µµgg//kkgg)) lleevveell  ((µµgg//kkgg))

Zearalenone 92 333 8107
Deoxynivalenol 64 2130 12000
Fumonisin 87 596 9042
T2 26 113 218
Aflatoxin B1 8 24 89

MMyyccoottooxxiinn    ((µµgg//kkgg)) SSoouurrccee  ooff  DDDDGGSS  ssaammpplleess
UUSSAA CChhiinnaa

Zearalenone 430 1048
Fumonisin 1160 1840
Vomitoxin 1890 3860
Aflatoxin 10 21
Ochratoxin 134 115
T2 77 73

TTaabbllee  22..  DDiiffffeerreenncceess  iinn  mmyyccoottooxxiinn  ccoonnttaammiinnaattiioonn  lleevveellss  bbeettwweeeenn  ccoouunnttrriieess
pprroodduucciinngg  DDDDGGSS..



Effects on the endocrine and ex-
ocrine systems. 

Suppression of the immune system. 
These effects often lead to rather

unspecific symptoms, which can also
be caused by many other factors
making if difficult to properly diag-
nose mycotoxin problems. General
symptoms (reduced performance, im-
paired immunity) are seen when
dealing with moderate mycotoxin lev-
els, while symptoms caused by higher
mycotoxin levels are often more spe-
cific. 
Further complications in mycotoxi-

cosis diagnoses can be caused by
secondary symptoms resulting from
opportunistic disease related to the
suppression of the immune system fol-
lowing mycotoxin exposure.
In order to effectively identify myco-

toxicosis, experience with mycotoxin
affected animals is important. This
experience, combined with adequate
feed and tissue analyses, provide the
basis for the most accurate (and
ideal) diagnosis of mycotoxicosis.
However it should be borne in mind

that such analyses are not always
possible in commercial production
systems. Some of the classical symp-
toms of mycotoxins are shown in
Table 1.
It is important to carefully select

feed materials, and if the presence of
mycotoxins is suspected then a suit-
able binder should be added to offer
protection.                                     n

By Dr Jules Taylor-Pickard,
Global Mycosorb Manager, 

Alltech
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Mycotoxin effects:
a new dimension

Scientists have identified 300 to
400 mycotoxins to date, with
many more yet to be identified.

However only a few have been
shown to cause significant, detrimen-
tal health and performance problems
in pigs fed mycotoxin contaminated
plant based feedstuffs. These include
aflatoxin, deoxynivalenol, zearalen-
one, fumonisin, ochratoxin, ergot,
and T-2 toxin. 
The symptoms exhibited and the

degree with which pigs are affected
by mycotoxin toxicity is largely af-
fected by the kind of mycotoxin in-
volved and its concentration in feed,
but also by the age and phase of
production of the pig. Young pigs
and breeding pigs are generally the
most susceptible to mycotoxins. 
The development of novel feeding

and housing systems has added a
new dimension to mycotoxin control
in pigs. Mycotoxin exposure can
occur in both dry and wet feeding
systems, especially the latter, with
long distribution lines that are hard to
clear. High welfare systems using
straw bedding pose an additional
risk and this is especially pertinent to
the group housing of sows.
Mycotoxins suppress immune func-

tion in pigs and this may eventually
decrease resistance to infectious dis-
eases, re-activate chronic infections
and/or reduce vaccine and therapeu-
tic efficiency.
Mycotoxins exert their effects

through four primary mechanisms:
Intake reduction or feed refusal. 
Alteration in nutrient content of

feed in terms of nutrient absorption
and metabolism. 

FFuunnggii MMyyccoottooxxiinn SSyysstteemm  aaffffeecctteedd  

Aspergillus flavus Aflatoxin B1, B2, Liver necrosis, fatty infiltration
G1, G2 of the liver, immune suppression

Aspergillus  Ochratoxin A Renal nephropathy, immune
ochraceus catum suppression

Fusarium Fumonisin Pulmonary oedema, immune
moniliforme suppression

Fusaric acid Vomiting, lethargy, loss of
muscle condition

Fusarium Deoxynivalenol Vomiting, intestinal lesions,
graminearum (DON, vomitoxin) immune suppression

Fusarium roseum Zearalenone Hyperestrogenism, abortion, 
infertility, prolapses, ulceration

Claviceps purpurea Ergotoxin Reduced appetite, gangrene, 
agalactica, mammary gland failure

TTaabbllee  11..  SSuummmmaarryy  ooff  ddiiffffeerreenntt  ffuunnggii,,  tthhee  mmyyccoottooxxiinnss  tthheeyy  pprroodduuccee  aanndd  tthhee
eeffffeecctt  ooff  tthheessee  iinn  ppiiggss..



inflammatory response, diarrhoea,
and increased bacterial colonisation.
Fukata et al. (1996) demonstrated

that the number of Salmonella ty-
phimurium in both the duodenal and
caecal contents of chickens increased
significantly after administered with a
high dose of OTA (see Table 1). 
Although fumonisin is poorly ab-

sorbed in pigs, as the first line of de-
fence, the intestinal epithelial cells
can be exposed to large quantities.
Fumonisin B1 specifically inhibits

ceramide synthase activity, resulting
in the disruption of sphingolipid me-
tabolism. Sphingolipids and sphingo-
glycolipids are essential components
of eukaryotic cell membranes, and
these molecules may act as mem-
brane receptors for bacteria and bac-
terial toxins. Thus, ingestion of FB1
may induce sphingolipid changes in
the gastrointestinal tract and modify
bacterial receptors on the surfaces of
epithelial cells. These changes may
contribute to the increased colonisa-
tion of the intestinal tract by patho-
genic bacteria.
Bounet et al. (2004) demonstrated

that FB1 reduced cell growth and
proliferation of two epithelial cell
lines. The reduced epithelial cell in-
tegrity and increased membrane per-
meability may lead to increased FB1
absorption, and hence contribute to
greater systemic susceptibility in
chronically exposed animals.
The gastrointestinal tract is the first

barrier against ingested contaminants
and pathogens, therefore, solutions
are needed to resolve mycotoxins
even at low levels in animal feed to
protect the gut health of animals. Fur-
thermore, it is well established, that
gut health is critical for optimal per-
formance and animal well being.  n

By Dr Jules Taylor-Pickard,
Global Mycosorb Manager, 

Alltech

www.alltech.com 

Gut health and
immunity part 1

Iam frequently asked if low levels ofmycotoxins present in feed have a
detrimental effect on the pig. In

order to answer this, it is important to
consider that naturally contaminated
grains very often contain several my-
cotoxins at various levels. In the field,
the effects of mycotoxins are always
complicated by environmental stres-
sors such as management, nutrition
and the presence of pathogens. 
The gastrointestinal tract represents

the first (physical) barrier against in-
gested chemicals, contaminants, and
natural toxins. Hence, epithelial in-
tegrity is critical in maintaining a bar-
rier to prevent the translocation of
harmful pathogens and toxins from
the gut lumen into the circulation. It is
also critical to ensure efficient nutrient
absorption.
Following ingestion of contami-

nated feed, the intestinal epithelial
cell layers could be exposed to a high
concentration of mycotoxins. 
If we think about it, everyday after

ingesting feed, the intestinal epithelial
cell layers have to cope with different
types of mycotoxins at various levels. In
contrast, other organs and tissues only
need to deal with mycotoxins ab-
sorbed by the intestinal epithelial cells,
and the amount could be much less. 
Ochratoxin A (OTA) principally af-

fects the kidneys. However, first it
must pass through the gut epithelium.
OTA has been shown to be present
most intense in the gastrointestinal
tract, intermediate in the kidneys, and
least in the liver of mice given orally
a single dose of OTA. In vitro, OTA
caused a dramatic reduction in trans-
epithelial electrical resistance (an in-
dicator of epithelial integrity) of the
cells and the effects were dose- and
time-dependent. The destruction of
the tight junction structure resulted in
reducing the barrier function and in-
creasing the permeability of the ep-
ithelial cells. 
The effects of OTA on the intestine

contribute to the development of the

HHoouurrss  aafftteerr  TTrreeaattmmeenntt NNuummbbeerr  ooff  SS..  ttyypphhiimmuurriiuumm//gg
OOTTAA  eexxppoossuurree DDuuooddeennuumm CCaaeeccuumm

7 Control 1.47  ±  0.57 4.35  ±  0.56
7 Ochratoxin A 4.45* ±  0.85 4.26  ±  0.48
24 Control 3.04  ±  0.66 4.59  ±  0.35
24 Ochratoxin A 5.40* ±  0.50 5.70* ±  0.52

* Mean ± SE marked by asterisks were significantly (P<0.05) different from control.

TTaabbllee  11..  NNuummbbeerr  ooff  SS..  ttyypphhiimmuurriiuumm  iinn  tthhee  dduuooddeennaall  aanndd  ccaaeeccaall  ccoonntteennttss  ooff
cchhiicckkeennss  oorraallllyy  aaddmmiinniisstteerreedd  wwiitthh  aa  ssiinnggllee  ddoossee  ooff  OOTTAA  ((33mmgg//kkgg  ppeerr  bbiirrdd))..

References are available on request



bacterin preparation of Erysipelothrix
rhusiopathiae (Cysewski et al.,
1978). It has also been shown that
ingestion of low doses of fumonisin
B1 decreases the specific antibody re-
sponse mounted during vaccination
in pigs by inhibiting cell proliferation
and altering cytokine production
(Taranu et al., 2003; Marin et al.,
2006). Hence, the presence of low
levels of mycotoxins in the feed may
lead to disease even in properly vac-
cinated herds. 
The same is also true for medication

efficacy. Mycotoxin contamination of
feed with various doses of T-2 toxin
has been shown to significantly re-
duce the anticoccidial efficacy of
lasalocid in chickens. This effect was
dependent as observed by the mor-
tality rate and the percentage of ani-
mals developing characteristic lesions
upon a challenge with Eimeria tenella
or E. mitis (Varga and Vanyi 1992).
This can have severe consequences in
production systems where an effective
therapeutic programme is necessary
for disease prevention. 
Several mycotoxins alter immune-

mediated activities in pigs. Further-
more, mycotoxin induced immuno-
suppression may result in decreased
host resistance to infectious disease
and decreased vaccine efficacy.
However, other factors need to be

considered. For example, exposure
time, synergistic effects from several
mycotoxins, and stress from the envi-
ronment may further suppress the im-
munity of animals and enhance the
susceptibility of animals to diseases.
Nutritional effects associated with

feed refusal may also contribute.    n

By Dr Jules Taylor-Pickard,
Global Mycosorb Manager, 

Alltech
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Gut health and
immunity part 2

In the previous column, we talkedabout the effect of mycotoxins on
gut integrity. Here, we shall con-

sider mycotoxin-induced immuno-
suppression which is significant for
several reasons; 

Altered immune function may
contribute to the symptoms of some
mycotoxicoses. Mycotoxins could also
predispose livestock to infectious dis-
eases and reduce productivity. 

Increased infections in animals
may well result in increased animal-
to-human transmission of pathogens
and/or increased antibiotic concen-
trations in meat or milk, as a conse-
quence of animal treatment. 

SSiiggnniiffiiccaannccee  ttoo  ppiigg  hheeaalltthh  
The broad immunosuppressive and
impaired gut function effects of myco-
toxins have been shown to increase
susceptibility to infectious diseases. 
In pigs, consumption of feed con-

taminated with aflatoxin has been
shown to increase the severity of the
Erysipelothrix rhusiopathiae infection.
Ingestion of Ochratoxin A contami-
nated feed has also been shown to
increase the susceptibility of pigs to
infection by Salmonella cholerasuis,
Serpulina hyodysenteriae or Campy-
lobacter coli. Fumonisin B1 (FB1) can
also cause increased translocation of
bacterial pathogens across the intes-
tine. In piglets, oral administrations of
FB1 for seven days significantly in-
creased colonisation of the small and
the large intestines by pathogenic E.
coli strains and enhanced the bacter-
ial translocation to extra-intestinal or-
gans (Fig. 1).

WWhhaatt  aabboouutt  vvaacccciinnee  eeffffiiccaaccyy??
The same principles apply. For exam-
ple, AFB1 interferes with the develop-
ment of acquired immunity in pigs
following erysipelas vaccination with

FFiigg..  11..  OOrraall  aaddmmiinniissttrraattiioonn  ooff  FFBB11  ssiiggnniiffiiccaannttllyy  iinnccrreeaasseedd  tthhee  ccoolloonniissaattiioonn
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Dry grain to at least 16%, prefer-
ably to 15%

Add a mycostat to the grain in
a wet season. Ensure a similar pre-
caution for some vegetable proteins
or get a mycotoxin assurance test
from the importer.

Steam clean bulk bins twice
yearly.

Fit a bulkhead door type entry
to bulk bins together with a swing-
away exit boot.

Clean feed hoppers weekly (hot
pressure-wash is best, and essential
at all-in/all-out time) and manual re-
moval as soon as congealed food is
noticed.

Watch for discoloured or musty
bedding and discard. Refuse/send
back deliveries of musty-smelling
bedding, food, grain or commodities.

Add a mycotoxin sequestering
agent to all feed as routine.
Based on data using Alltech’s se-

questering agent, the following REOs
were reported:

Nursery pigs – 18:1.
Gilts – 9.6:1.
Sows – between 4.4:1 and 14:1.

Gadd also commented ‘this rein-
forces the suggestion that weaner
pigs are most at risk from the hidden
thief of mycotoxicosis, and that a my-
cotoxin binder feed additive does
pay.’                                            n

By Dr Jules Taylor-Pickard,
Global Mycosorb Manager, 

Alltech

www.alltech.com 

Econometrics of
mycotoxicoses 

Did you know that mycotoxins
are the second most important
issue faced by the animal in-

dustry today next only to feed cost? 
This sentiment was expressed by 30

animal industry leaders – represent-
ing 15% of world feed production –
who attended Alltech’s President Club
last year.
A part of this increased concern re-

garding mycotoxins can be attributed
to the phenomenal increase in the
cost of feed ingredients, the subse-
quent increased dependence on alter-
native raw materials and of course
the horrendous weather conditions
that we experienced during this year’s
harvest across many parts of Europe.
It is always difficult to determine ex-

actly how much a mycotoxicoses out-
break costs a pig enterprise, with
effects ranging from reduced growth
to disease outbreaks as a result of im-
muno-suppression to mortality.
However, Gadd (2008) recently

calculated the cost penalties associ-
ated with mycotoxicoses in pigs as on
average increasing production costs
by between 18% and 74%.
Implementing his full preventative

protocol was 10.1% more, which
when averaged out over a 12 month
period, gave a return over extra out-
lay (REO; which basically means
extra return for the extra cost) of be-
tween 1.8:1 and 7.3:1.
Items in italics are advisable only

under certain condition – for example
a wet harvest, but I have included the
cost of all of them on the debit side of
the exercise below.



can developed by Alltech has a
strong affinity for chemical structures
found in mycotoxins such as afla-
toxin, DON or ZEA. 
They suggested that the organic

material found in this material, could
further help sequester the toxins in the
gut, reducing any potential harmful
effects to the animal consuming them.
The chemistry of these glucans pre-

vents their interaction with other nutri-
ents, making them safe to both the
animal and the environment. 

SSeevveenn  ppooiinnttss  ffoorr  eeffffeeccttiivvee  
mmyyccoottooxxiinn  ccoonnttrrooll

In order to control potential intoxica-
tion in animals given contaminated
feed formulated, it is essential to use
a proven broad spectrum MSA. 
The following seven points should

be considered when selecting one:

1. Proprietary production (full trace-
ability and control).
2. Stability (throughout the GIT with-
out binding vitamins and minerals).    
3. The evolution (proven track record
and established within the market-
place). 
4. Ability to adsorb a wide range of
mycotoxins quickly.      
5.  A low effective inclusion rate.        
6. Proven Mode of Action.      
7. Peer-reviewed in-vivo data. 

Specially developed products that
can satisfy these seven criteria have
been shown to effectively bind myco-
toxins and therefore prevent absorp-
tion in many in vitro studies and in
vivo trials, as it maintains perform-
ance and protects animal health and
welfare. 
Where several mycotoxins co-exist

at high levels, the broad spectrum
characteristics of a MSA becomes of
paramount importance, as not all
products have the capacity to bind
different toxins. 
The specialised ß-D-glucan (Alltech

Inc) has also been proven in trials
with all main agricultural species,
both monogastrics and ruminants,
with over 50 peer reviewed papers
published regarding its efficacy.     n

By Dr Jules Taylor-Pickard,
Global Mycosorb Manager, 

Alltech
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Feeding 
strategies

Specialty feed additives, known
as mycotoxin sequestering
agents (MSA), are the most

common approach to prevent and
treat mycotoxicoses in animals. 
An effective MSA is one that pre-

vents or limits mycotoxin absorption
from the gastro-intestinal tract of the
animal. 
In addition, it should be free from

impurities and odours. Be aware that
not all are equally effective. Many
can impair nutrient utilisation and are
mainly marketed, based on in vitro
data only.

There are two types of mycotoxin
adsorbents:

Inorganic (includes zeolites, ben-
tonites, HSCAS, clays).
These materials are often inexpen-

sive and easy to handle. They are tra-
ditionally mixed with compound feed
at a mill or mixed on farm for home
mixers. Unit costs are cheap but they
require a high inclusion rate in ani-
mals, taking up valuable space in the
diet. 
Most either only adsorb specific

mycotoxins, bind minerals and vita-
mins, cause other health complica-
tions or, due to the high inclusion rate
required, are too expensive for indus-
trial applications. However, they are
also non-biodegradable and can
present disposal problems when fed
at high levels of dietary inclusion.

Organic (includes oat hulls,
wheat bran, alfalfa fibre, extracts of
yeast cell wall, cellulose, hemi-cellu-
lose, pectin).
Such materials are biodegradable

but can, in some cases, also be
sources of mycotoxin contamination.
Benefits of specific yeast cell wall
products as MSAs include low inclu-
sion levels in the diet, high surface
area allowing for adsorption of a
large number of mycotoxins and cer-
tainly no toxic contaminants. 

Researchers in France have recently
released data regarding the molecu-
lar behaviour of mycotoxins, and
have modelled how a commercial
MSA effectively negates them on a
biochemical basis (Yiannikouris et al.,
2007). 
They concluded, from several years’

research, that a specialised ß-D-glu-


