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of harvested corn from this season’s crop.

Aflatoxins metabolites of the fungus As-
pergillus flavus, are potent toxins and carcino-
gens in animals, and may also be human
carcinogens. Aflatoxins are probably the most
well-known mycotoxins, because they have long
been regulated by the US Food and Drug Ad-
ministration.

During grain fill, many Kentucky corn fields
experienced high temperatures (highs above
90°F, with warm nights) and drought condi-
tions, which favor Aspergillus infection and afla-
toxin contamination of the kernels. Kernel
injury caused by insects, mechanical damage
during harvest or handling, or other causes can
lead to an increase in aflatoxin levels (Figure 1),
though infection and contamination can occur
even in undamaged kernels if conditions are
highly favorable for the fungus.

Grain Storage

Mycotoxins such as aflatoxin can accumulate
in corn in storage. Table 1 below provides rec-
ommended conditions that will suppress mold
growth in storage. Corn with evidence of mold
or mechanical damage or excess trash should
be held at 0.5 to 1 percent lower moisture con-
tent than recommended here. Monitor stored
corn regularly for mustiness and grain heating,.

Permissible levels

Aflatoxins are regulated at the parts-per-
billion level, an extremely low level. To put this
in perspective, one part-per-billion is equivalent
to one second in 32 years, or one kernel in a
10,000 bushel bin.

For many uses, grain must have less than 20
parts-per-billion (ppb) of aflatoxin. However,
there are some permissible uses for corn with
higher levels. For example, mature cattle can
be fed corn with up to 300 ppb aflatoxin. De-

Aﬂatoxins are showing up in occasional lots

sampling procedure for corn is as follows: Take
at least ten probefuls and collect at least 10 Ib
of corn. The corn must be below 16 percent
moisture unless the test is being performed im-
mediately. Test results from high-moisture corn
may not be accurate if the test is delayed, as the
fungus can continue to grow and produce afla-
toxins. The 10-lb sample must be ground and
mixed well before drawing a small subsample
for testing. The AOAC International (formerly
the Association of Official Analytical Chemists)
requires that the entire 10-lb sample be
coarsely ground to pass through a No. 14 sieve
and mixed, and that a 2- to 4-1b subsample be
ground to pass through a No. 20 sieve (about
the consistency of fine instant coffee), before
aflatoxin testing.

Test Kkits are available from several manufac-

Figure 1. Yellow-brown sporulation of Aspergillus flavus in an
insect-injured corn kernel.

turers. Some of these test only for the presence
or absence of aflatoxins. Other, more sophisti-
cated Kkits estimate the concentration of afla-
toxin. If using one of these, grain should be
ground and mixed as described above, and op-
erators should be well-trained in the use of the
particular test kit being employed.

Analytical laboratories provide the best esti-
mates of aflatoxin concentration. Drawbacks of
laboratory testing include expense and time de-
lays while waiting for results.

Management for 2011

Stored corn should be managed as described
above, so as not to allow aflatoxin accumulation
in storage. As far as planning for the 2011 crop,
any fields with aflatoxin this year have only a
very, very modest increase in aflatoxin risk next
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Table 1. Recommended Grain Temperatures for Storage in Western Kentucky.

Sample Lot & Lot B Lot C

1 0 ppb 0 0

2 0 0 3

3 0 0 b

4 0 0 19

5 2 L] 32

[ 4 ] b

7 ] 8 a7

8 14 26 21

g 28 52 127
10 43 70 168
Average 9.9 15.9 EB.1

Table 2. Aflatoxin test results (parts-per-billion, ppb) in ten properly collected
samples obtained each of three peanut lots (arranged in ascending order for

ease of interpretation)

tails on the permissible levels of aflatoxins in
livestock feeds and human foods are available
in the UK Extension publication, Aflatoxins in
Corn, ID-59,
http:/ /www.ca.uky.edu/agc/pubs/id/id59/id5
9.pdf.

Blacklight testing

Examining the kernels for yellow-green fluo-
rescence under a blacklight is commonly used
as a quick preliminary test. The entire sample
should be cracked or coarse-ground for black-
light testing. However, yellow-green fluores-
cence under a blacklight does not indicate the
presence of aflatoxins. Fluorescence simply in-
dicates that aflatoxins may be present in the
kernel. A blacklight test can often give a “false
positive”; that is, a positive result from a clean
load of corn. A similar glow under blacklight
may be produced by tips of corn kernels, corn
beeswings (glumes), soybean hulls, certain
weed seeds, and strains of A. flavus that do not
produce aflatoxins. Plus, it is also possible to
get a negative blacklight result from a contam-
inated sample. Thus, blacklight testing is not
considered to be a reliable method for detecting
aflatoxin.

Sampling Corn for Testing

Aflatoxin testing is notoriously variable. Sam-
pling for any contaminant in grains at the
parts-per-billion level is highly variable. See
Table 2 below for an illustration of this variabil-
ity.

One can’t prevent this sort of variability when
testing for aflatoxin, but one can make it worse
by not sampling correctly. The recommended

year. Of course, most of those will be rotated as
normal, and aflatoxin is only a concern in corn.
Even for those that are sown to corn in 2011,
aflatoxin contamination is driven much more by
environmental conditions than by cropping his-
tory and agronomic practices. Of course, since
aflatoxin contamination is commonly associated
with drought and grain damage, it is advisable
to use good agronomic practices such as: sow-
ing adapted hybrids, avoiding excessive plant
populations, reducing soil compaction (if pres-
ent), and managing kernel-feeding insects.

Additional Resources

Details on many aspects of aflatoxins are
available in the UK Extension publication, Afla-
toxins in Corn, ID-59,
http:/ /www.ca.uky.edu/agc/pubs/id/id59/id5
9.pdf

Grain storage recommendations are available
in the UK Extension publication, A Compre-
hensive Guide to Corn Management in Ken-
tucky, ID-139,
http:/ /www.ca.uky.edu/agc/pubs/id/id139/id
139.pdf

A multi-state Extension publication entitled
Moldy Grains, Mycotoxins, and Feeding Prob-
lems is available at
http:/ /www.oardc.ohiostate.edu/ohiofield-
cropdisease/Mycotoxins/mycopagedefault.htm
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