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AFLATOXIN CONTAMINATION OF POULTRY FEED AND ITS INGREDIENTS

Part IV. Animal Source of Protein and Pulses
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Three hundred and eighty one samples of fish meal, blood meal, meat meal, guar meal and matrie
were collected and sixty four samples (16.79%) have been found positive for aflatoxin B1 . Highest conta-
mination 22.84% was found in the fish meal samples with an average level of 49.11 J.l.g/kgand higest
amount detected was 259 J.l.g/kg.The samples were analysed according to the method of Association
of Official Analytical Chemist and quantification was made through comparison with standards and
confirmation acheived by making derivatives by TF A and H2SO4 spray of TLC Plates.
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INTRODUCTION

Fish meal and other products of fish, like dried fish,
fermented shrimps and fish sauces have been known to be
contaminated by aflatoxin and other toxic mould metabo-
lites [1]. Aflatoxins appear to constitute a serious conta-
mination problem in fish meal used as animal souee of
protein in poultry feed. In the process of sun drying the
fish becomes contaminated by various toxin producing
moulds which results in aflatoxin production. Fish is one of
the major source of animal protein in preparation of
poultry feed. Several studies have shown that aflatoxin can
be produced in various kinds of meat by aflatoxigenic strain
of Aspergillus flavus and A. parastiticus up to the levels of
630 J.l.g/g [2,3]. Aflatoxin was produced by toxigenic
strains of A. flavus in fish meal in the range of 0.1 mg/kg to
4 mg/kg[4] . Shrimps supported aflatoxin production upto
14.8 mg/kg by the A. flavus strians previously isolated from
dry shrimps [5]. In a study five percent samples of dried
shrimps were found contaminated by AFB1 at 166 J.l.g/kg
[6].

About 55% samples of haricot beans and other pulses
were found contaminated with aflatoxin in Sudan and the
levels being 50 to 1000 J.l.g/kg[7] . Mung bean (Phaseolus
aureus) and other beans in Thailand and Hongkong were
found positive for aflatoxin and the maximum amount
found was 112 and 1620 J.l.g/kgrespectively [8] . Very little
is known about the levels of contamination of fish meal and
other meat meal by aflatoxins. As these ingredients are very
important source of protein and amino acids for poultry

feed. Therefore the survey was started in the year 1978
to determine the levels of aflatoxin contamination.

MATERIAL AND METHODS

Sampling of meat, blood; and fish meal is very difficult
as it is marketed in lumps and secondly the aflatoxin distri-
bution is highly heterogeneous. Usually for these meals 7 to
8 kg of samples were taken and after grinding 2 to 3 kg
sample was brought in the laboratory for analysis. These
samples were passed through a sample divider and finally
about 100g were taken for aflatoxin analysis. The samples
were collected from different poultry feed mills in and
around Karachi. Samples were analysed according to the
first official action methods of Association of Official
Analytical Chemist 26.014-26.410 [9].. Whenever the
extracts were not clear, the two dimensional chromato-
graphy was performed for better results and confirmation.
Additional confirmatory steps like forming derivatives
with trifluoroacetic acid and H2SO4 spray of TLC plates
were taken.

RESULTS AND DISCUSSION

During the period of study 197 samples of fish meal
(Table 1) were collected and 45 samples 22.84% were
found positive for Aflatoxin B1 with an average content
of 49.11 J.l.g/kg and aflatoxin range being from 4J.1.g/kg
to 259 J.l.g/kg. Nineteen samples 42.22% of the positive
samples were found contaminated below the level of
20 J.l.g/kg while 44.44% were found containing AFB. 1
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between 21 Ilg/kg to 100 Ilg/kg and only six samples
13.33% were found above lOOIlg/kg. In case of blood meal
38 samples were collected among these only 2 samples
were found positive for Aflatoxin Bl with average content
of 31 Ilg/kg. Among the sixty seven samples of meat meal,
four samples were found positive for aflatoxin Bl with an
average content of 27.77 Ilg/kg. There are only two main
pulses which are commonly used in the poultry feed one
is guar meal and other is matrie. Forty two samples of guar
meal were collected and only 6 samples (14.23%) were
found positive with an average levels of 54 Ilg/kg. In case of
matrie (Lathyrus aphaca) 37 samples were collected during
the period under study and 7 samples (18.91 %) were
contaminated and average amount being 45.14 Ilg/kg.

Table 1. Presence of aflatoxin Bl Ilg/kg
during the period 1978-1985

Commodity

No. of No. of
sample positive
collec- samples

ted
Range

Percent
conta-

ruination

Average
content

Fish meal 197 45 22.84 49.11 4 - 259
Blood meal 38 2 5.26 31.00 4 - 49
Meat meal 67 4 5.97 27.77 5 - 38
Guar meal 42 6 14.28 54.00 8 - 126
Matrie 37 7 18.91 45.14 6 - 96
iLathyrus aphaca)

Forty five samples 70.3% of the positive samples
contained aflatoxin Bl less than 20 Ilg/kg and fifteen samp-
les had this toxin between 21 to 100 IlgJkg while only four
samples were found containing aflatoxin Bl more than
101 Ilg/kg, with maximum level being 259'Ilg/kg. Accord-
ing to the survey carried out during the last eight years the
problem of aflatoxin contamination appears mostly in the
fish meal" while there does not appear much problem of
aflatoxin in meat meal and blood meal. However the meals
prepared from the offal and meat in which aflatoxin is
already present may contain detectable amount of toxin.

There is often adulteration of vegetable source of material
in them that the aflatoxin B

2
, Gland G

2
could not be

detected in these samples. Aspergillus flavus was isolated
from 80% samples collected and about 48% strains were
found aflatoxigenic. The samples of blood meal were found
heavily infested with grubs and beetles of Alphitobius sp.

Fish meal and meat meal supported aflatoxin produc-
tion at the levels of 7.3 mg/kg and 6.9 mg/kg respectively
by few of the aflatoxigenic strain of Aspergillus flavus
isolated from these commodities. This shows the great
potential for supporting aflatoxin production by different
meat and fish products. The sun drying of meat and fish
meal leads to very quick aflatoxin production, hence posses
a serious health hazards to the poultry flock.

Acknowledgement. The authors are grateful to
Dr. E.P. Van Egmond, National Institute of Public Health,
Bilthoven, Netherland and Dr. L. Leistner, Institute of
Bacteriology and Histology, 8650 Kulmbach, West
Germany for providing their aflatoxin standards.

REFERENCES

1. Anon. Mycotoxins, Conference on Mycotoxins,
Nairobi, FAO of the United Nations, Rome (1977).

2. L.B. Bullerman, P.A. Hartman and J.C. Ayers, Appl.
Microbiol., 18, 714 (1969).

3. L.B. Bullerman, P.A. Hartman and J .C. Ayers, Appl.
Microbial., 18, 718 (1969).

4. W.L. Bryden, M.A. Ragion, A.B. Lloyd and R.B.
Cumming, Aust. Vet. J., 51, 491 (1975).

5. M.T. WU and D.K. Salunkhe, J. Appld. Bacteriol.,
45,231 (1978).

6. Anon. Mycotoxin Suvillance , a Guideline. FAO Food
Control Series 4, Rome, FAO of United Nations
(1979).

7. H.A. Habish, Exp. Agric., 8,135 (1972).
8. R.C. Shank, G. N. Wogan, J.B. Gibson and A. Nonda-

suta, Food Cosmet. Toxicol., 10,61 (1972).
9. Natural Poisons, AOAC Methods, Chapter 26, 12th

edn.,1975.


