Results

Feeding Mycotoxin Contaminated Grain

Mycotoxins are chemicals (secondary metabolites) produced
by moulds or fungi infecting grains. There are over 400 known
mycotoxins; however only a small number of these probably
affect pig performance on a regular basis. It is important to note
that the presence of the mould or fungi does not guarantee the
presence of mycotoxins; conversely, mycotoxins can be present in
a sample with no obvious mould contamination. The mycotoxins
of major concern in Canada are listed in Table 1. Several factors
contribute to the production of mycotoxins in grain, including
humidity and temperature during the growing and harvest
periods, oxygen availability during growth, harvest, transport or
storage and insect or bird damage. Multiple mycotoxins may be
present at the same time and mycotoxins may be “masked”. These
are mycotoxins bound to another molecule which may make them
undetectable by routine assays. They will however, break down in
the gut, and cause problems.

Mycotoxins, which are produced from moulds,
can contaminate all grains and grain-by-products
commonly fed to swine in Western Canada.
Personnel working with grains should avoid inhaling
the dust and wear a mask. Dilution is (only partially)
the solution.
contamination, it also means that these fractions are typically
heavily contaminated. Because mycotoxins and mould spores
can concentrate in grain dust it is very important that inhalation
is avoided and dust masks are worn when handling, as they will
affect human health also. Soaking, dehulling, cleaning and/or
roasting may be beneficial in some cases, as are some dietary
additives.
The Canadian regulatory guidelines for feeding mycotoxins
are summarized in Table 1. Diets must not contain more than
what is listed in these guidelines. If mycotoxin contamination
is suspected; dilution can mitigate the problem, but because of
the issues discussed with sampling, even when diluted, the grain
should be fed to the least susceptible group (for example, keep
ergot and ZEN out of your breeding herd).

Pigs are more susceptible to the effects of most mycotoxins than
other species, especially ruminants. The age of the animal and
production status are important considerations. Table 2 outlines
the mycotoxins of major concern, and their impact on animal
performance.

In order to determine optimal feeding strategies, it is critical
to know which mycotoxins are present and the approximate
concentration. Many commercial laboratories can
analyze for the common mycotoxins. The difficulty Table 1. Legislated maximums, regulatory guidelines and recommended maxiis obtaining a sample which is representative of the mums for different mycotoxins into swine diets (adapted from Charmley and
entire lot. When sampling grains or feeds, subsamples Trenholm, 2012)*
from 12-20 locations should be collected, composited
Mycotoxin
Commodity
Levels
and mixed thoroughly (Whitlow et al., 2014). Once
1
Diets for swine
1 ppm
Deoxynivalenol
a sample is collected, it is also important to store
2
Animal feeding stuffs
20 ppb
Aflatoxins
it in a dry, cool area to impede further mycotoxin
development before the analysis. Mycotoxins are
T-2 toxin3
Swine diets
< 1 ppm
often distributed unevenly throughout the load, and
Gilt diets
< 1-3 ppm
Zearalenone3
very small quantities can cause problems (1 part
Swine diets
< 0.25-5 ppm
per million (ppm) is equal to 1 contaminated grain
in 1 million non-contaminated grains). The more
Swine diets (kidney damage)
0.2 ppm
Ochratoxin A3
subsamples collected, the better the likelihood
Swine diets (reduced weight gain)
2 ppm
of obtaining a laboratory analysis which really
3
represents what is in the feed.
Swine diets
4-6 ppm
Ergot Alkaloids
The CFIA has regulatory guidelines for the feeding of
mycotoxins to livestock. This document reminds us
that mycotoxin contamination is typically higher in
the lighter fractions (grain dust, screenings, shrivelled
kernels, etc.), and that while removing these fractions
from the parent stock may help to reduce overall

Fumonisins3

Swine diets

10 ppm

*ppm is parts per million (mg/kg) and ppb is parts per billion.
1
Regulatory guidelines (Worldwide regulations for mycotoxins. FAO Food and Nutrition Paper 64, 1997)
2
Legislated maximum tolerated level (Worldwide regulations for mycotoxins. FAO Food and Nutrition
Paper 64, 1997)
3
Recommended tolerance levels in Canada and the United States
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Table 2. Major Effects of Mycotoxins on Swine Performance
Mycotoxin

Primary Effect

Stage Affected

Clinical Signs

Deoxynivalenol
(DON, vomitoxin)

Affects serotonin receptors and
cytokine production

All stages (younger pigs may be more susceptible)

•
•
•
•
•

Reduced ADFI and ADG1,2
Vomiting2
Diarrhea (soft or watery feces)3
Reduced immune function3
Mild changes to kidney, thyroid, blood4

Aflatoxins

Mutagenic and carcinogenic

All stages

•
•
•
•
•
•
•

Reduced ADFI and ADG5
Reduced milk production5
Lethargy6
Ataxia (lack of coordination)6
Rough hair coat6
Hemorrhage6
Fatty liver6

Zearalenone

Estrogenic

Pre-pubertal gilts, sows and pre-pubertal boars

•
•
•
•
•
•
•
•

Swelling and reddening of the vulva7
Vaginal and/or rectal prolapse7
Anestrus8
Reduced litter size8
Fetal resorption8
Implantation failure8
Decreased libido and testosterone9
Feminization9

Ochratoxin A

Disrupts phenylalanine (an
amino acid) metabolism

All stages

• Kidney damage10
• Decreased ADFI and ADG11
• Immunosuppression, increased risk of infection12

Fumonisins

Disrupts lipid metabolism

All stages, especially young pigs

•
•
•
•
•
•

Pulmonary edema3
Reduced immunity3
Decreased ADFI and ADG13
Shortness of breath3
Weakness3
Cyanosis (blue/purple colour of skin/membranes)3

T-2 and HT-2 Toxins

Inhibits protein synthesis

All stages

•
•
•
•
•
•

Unthriftiness6
Low ADFI and ADG6
Reproductive failure6
Gastric upset (diarrhea)6
Cellular necrosis6
Immunosuppression 6

Ergot Alkaloids

Neurological

All stages, especially the reproductive herd

•
•
•
•
•
•

Lameness14
Gangrene14
Decreased ADG14
Abortion14
Agalactia (absence of milk production)14
Ataxia14

1
Decreased ADFI and feed refusals have been shown at levels as low as 0.5-1 ppm (Smith et al., 2005), 2 > 2-5 ppm is for decreased ADFI and ADG, vomiting and complete feed refusal at > 20 ppm (Haschek et al., 2002), 3Pierce and Diaz, 2014, 4JECFA, 2001, 5Nibbelink, 1986, 6Whitlow et al., 2014, 7Friend
et al., 1990
, 8Smith et al., 2005, 9Osweiller, 1986, 10Kidney damage occurs at levels as low as 0.5 ppm (Lippold et al., 1992), 11Performance is
affected at levels of 2 ppm or greater (Lippold et al., 1992; Stoev et al., 2000), 12Can occur when levels > 2 ppm are fed for longer periods of time (Harvey et al., 1992), 13ADG reduced by 11% when 10 ppm fumonisin B1 was fed to starter pigs for 8 weeks (Rotter et al., 1996), 14Strickland et al., 2011
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