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ABSTRACT

Thisresearch examinesthe existence of aflatoxin B, (A FB, in samples of
feedstuff. In this study a total of 90 animal feed samples consisting of
barley, wheat bran, wheat pulp, canola meal, safflower meal, cottonseed
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meal and sunflower meal were assessed, using the HPL C technique. The
resultsrevealed that 36.67% of the feed stuff sampleswere contaminated
but the contamination level was under the permissible level of AFB,
accepted by national standard. The range of contamination wasfrom 0.34
to 5.81 ppb. It was also found out that the contamination level was the
highest in cottonseed and then in sunflower meal samples. The mean
concentration of AFB, in the mentioned samples was, 3.47 and 0.21 ppb,

respectively. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

The problem of feed contamination with toxigenic
moulds especially Aspergillus speciesisof current
concern and hasreceived agreat deal of attention
during thelast three decades. Aflatoxinsaretoxic
secondary metabolites produced by thesefungi found
on agricultural commoditiesdirectly in thefield or
during storagel. Humans and animals can be
exposed to aflatoxinsboth directly and indirectly. An
accumul ating number of studies have demonstrated
that afl atoxins cause multiple formsof toxic damage
including hepatotoxic, carcinogenic, and mutagenic
effects. Aflatoxin B, (AFB,) isthemost highly toxic
and predominant form present in variousfoods and
feedstuffg3. When animalseat foodstuffs containing
AFB,, thesetoxinswill be metabolized and excreted

as AFM_ in milk and this is the only route for
transformation of AFB to AFM 4. Direct
consequences of consumption of mycotoxin-
contaminated animal feed include: reduced feed
intake, poor feed conversion, diminished body
weight gain, increased incidence of disease (dueto
immune-suppression) and reduced reproductive
capacity>®. The Food and Agricultural Organization
(FAO) 2004 report on mycotoxinsreveal ed that, at
least 99 countriesworldwide had regulationsin place
for permitted mycotoxin levelsin food or feed, and
have set limitsfor AFB,. Themaximum permissible
level for AFB, in feed was set at 20ppb!.
Consequently, the aim of the present study wasto
analyzethe presence of AFB, inanimal feedinIran
by high performanceliquid chromatography (HPLC)
method.
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MATERIALSAND METHODS

Materials

Sampl es of animal feed were purchased from the
markets (Mashhad, Iran). Samplesincluding barley,
wheat bran, whest pulp, canolamed, safflower med,
cottonseed meal and sunflower mesl.

Chemicals

AFB, standard solutionwas prepared from Sigma
with purity of 98%; standard stock solutions were
prepared in acetonitrile according to the AOAC
method®. All solvents used for the experiments
(methanol, acetonitrile and deionized water) were
HPLC gradesupplied by Merck. Aflatest immunoaffinity
columns (IAC) were purchased from VICAM
Company, HPLC column (C ) was used.

Samplepreparation

For minimizingthesub-samplingerrorinAFandyss,
al thesamplesweregrinded withmiller and collected
inaplastic bag. Finally, 50 g of test portion from the
ground sampleswastakenfor anaysis.

AF sandard

Working standard dilutions were prepared from
aflatoxin standard purchased. These standardswere
used to prepare mixed working standardsfor HPLC.

HPL C determination

Inbrief 5gof homogenized sampleswasextracted
with 0.5 g NaCl and 30 ml methanol: water, (2: 8) by
high—speed blender. (In fatty samples n— Hexan was
added in order to removefat) and then filtered through
aWathmanfilter pgper No. 4. Fivemillilitersof extract
was diluted with 95 ml of phosphate buffered saline
(PBS, pH 7.4). The immunoaffinity column was
conditioned with 10 ml of PBSand 50 ml of thediluted
filtrate were applied to the column at aflow rateof 3
ml/min. After the cl ean-up step the columnwaswashed
with 20 ml of water and air was forced through the
column prior to duate aflatoxins by applying 1.75ml of
methanol. Theeluatewasdiluted with 3.25ml of water
to giveatota volume of 4.50 ml and 100 pul of eluate
was injected onto HPL C system. The mobile phase
consisted of MeCN: MeOH: water (17:29:54, viviv)
with aflow rate of 1 ml/min. AF was quantitated by
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reverse-phase HPL C and fluorescence detector!®1011,
The aflatoxins were detected at the excitation and
emissionwave engthsof 365 and 435 nm, respectively.
Theemployed columnwasaC ;150 * 4.6 mm, 5 um.

Satistical analysis

Results are presented as means (+=SD). Variable
meansfor measurementsshowing sgnificant differences
intheANOVA werecompared usingtheleast Sgnificant
difference procedure. Values were judged to be
sgnificantly different if P<0.05. All experimentswere
carried out astriplicates. SPSS.16 softwarewas used
for dataanalyss.

RESULT AND DISCUSSION

Asit can beclearly seenin TABLE 1, among a
total of 90 samples, theincidence of AFB, was 36.67%
within the range of 0.34-5.81ppb, and the mean
concentretionof AFB, infeedstuff sampleswas 2.3114,
revealed, AFB, was detected by ELISA in most of the
corn samplesintwo regions, and averagelevelswere
17.3 and 23.7 ppb!*Z.

TABLE 1: Mean, standard deviation, rangeof aflatoxin B,
contamination in animal feed samples.

Mycotoxin Positive
sample (%)
AFB; 33(36.67%)
* standard deviation

Range
(ng/kg)
0.34-5.81

M ean+SD*

2.311+2.14

According to Figure 1, cottonseed and sunflower
medl samplesarethemost contaminated feedstoAFB,
inwhich the mean concentration of AFB, were 3.47
and 0.21 ppb, respectivey. But themean contamination
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Figurel: Incidenceof AFB, in different animal feed samples
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TABLE 2: Rangeand per centage of AFB, contamination in animal feed samples

Sal Number of Number of contaminated Per centage of Contamination range
mple category )
sample sample contaminated sample (ppb)
Cottonseed meal 18 18 100% 0.46-5.81
Sunflower meal 28 11 39.28% 0.34-0.9
Wheat bran 12 0 0%
Wheat pulp 16 0 0%
barley 9 0 0%
Saffl ower meal 5 0 0%
Canola mesl 2 0 0%
level wasmuchlower than maximumtolerated leve (20
ppb) of AFB, accepted by Iranian standard REFERENCES

organization3,

AccordingtotheTABLE 2, AFB, contamingtionin
7 kind of feedstuff isexpressed distinctly. All cottonseed
meal sampleswerereported contaminated. Therange
of contamination wasfrom 0.46 to 5.81 ppb and 11
out of 28 sunflower samples were manifested
contaminated to AFB, in extent of 0.34t0 0.9 ppb.

Accordingto theresultsof 4. AFB, concentration
by HPLCindifferent feedstuff includingAlfafa, Straw,
Rapeseed, Cottonseed, Cornsilage and Soybean medl
was 0.38, 0.39, 1.54, 34.96, 0.45 and 0.65,
respectively®, It is clear from the data given that
cottonseed had highest level of contamination even
higher than maximumtolerated level.

Stated cottonseed samples were the most
contaminated samplesfrom different feedstuff in two
season (winter and summer). The mean concentration
for thementioned seasonsreported 5.13 and 5.16 ppb
respectively (29,

CONCLUSION

Thisstudy demondtratesthat AFB, level infeedstuff
sampleswas bel ow the acceptable limit concentration
for livestock consumption. But it isnecessary to study
thetoxin concentration on morekindsof feedstuffsin
other geographicregionsandindifferent seasontoreach
alogicd concluson. Inshort, aflatoxinscontinueto pose
ahedth concernvialivestock exposureto contaminated
feedstuff. Routine controlsand survey researcheshave
to be performed for the detection of aflatoxin
contaminationsinanima feed.
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