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Abstract

TLC technique and plug method were used for the detection of aflatoxin in almond seed. Of the 25 seed
samples examined, 5 were found to be contaminated with aflatoxin Bl (5.8-140 pg/kg) which included 2
samples that showed the presence of B2 (7.0-140 pg/kg) also. Out of 29 isolates of A. flavus tested, 9 showed
the presence of aflatoxin Bl with 1:2 ratio of toxigenic and non-toxigenic strains.

Introduction

Almond (Prunus amygdalus 1..), a native of Central Asia is now cultivated
throughout Southern Europe, California (USA), Australia and South Africa (Krishna-
murthi, 1969). In Pakistan, almond trees are grown over 7500 ha in the northern areas
of Pakistan with an average yield of 30,900 tons per annum (Anon., 1990). The kernels
being a rich source of fat (58.9%), protein (20.8%), carbohydrates (10.5%) and miner-
al matter (2.9%) with a calorific value of 655 cal/100g, are eaten fresh or as a dessert
and extensively used in confectionary. Almond oil extracted from sweet as well as
bitter almonds is used in pharmaceutical and cosmetic preparations (Krishnamurthi,
1969). During the studies on seedborne mycoflora of almond seed, out of 39 species of
fungi isolated, Aspergillus flavus Link., was found to be predominant {Bilgrami &
Ghaffar, 1996). The fungus is known to produce aflatoxin B - B, G1 and G, which
cause degeneration of kidney and liver cancer (Newberne & Butler, 1969). Toxigenic
strains of A. flavus not only produce aflatoxins inside the dry fruits but also cause
considerable loss in the nutritive value by changing the concentration of vital compon-
ents (Bilgrami er al., 1983). The present report describes the frequency of aflatoxin
contamination in almond seed.

Material and Methods

Twenty five samples of almond seeds collected from different localities of Pakistan
were used for the detection of aflatoxins. Aflatoxin was extracted from 50g seed sam-
ples using the method as laid down by Association of Officials Analytical Chemist
(Anon., 1975). The toxin obtained was redissolved in known quantity of Benzene:
Acetonitrile (98:2) solution and spotted on the TLC plate. The TLC plates were devel-
oped in chloroform: Xylene: Acetone (60:30:10, v/v) solution and qualitative and
quantitative analysis was catried out using standard of aflatoxins provided by Dr. C.J.
Mirocha of the Department of Plant Pathology, University of Minnesota, U.S.A.

Isolates of Aspergillus flavus were aso tested for the presence of aflatoxin using
plug method (Frisvad & Filtenborg, 1983). 4. flavus isolates were inoculated on Yeast
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Table 1. Extraction of aflatoxins from seed samples of almond
collected from different localities of Pakistan.

Sample  Aflatoxin B,  Aflatoxin B, ~ Sample Aflatoxin B Aflatoxin B,

No. (ng/ke) (ng/kg) No. (ng/kg) (ng/kg)
1 14
2 15
3 16
4 17
5 11.6 18
6 19
7 23.3 20
8 21
9 22
10 5.8 23
11 24 7.0 7.0
12 25 140.0 140.0

Extract Sucrose (YES) Agar containing sucrose 150g, yeast extract 20g, agar 15g in
1000 ml distilled water and incubated for 7 days. Four mm diameter discs from the
centre of culture were removed and a drop of extraction liquid (benzene: acetonitrile,
98: 2 v/v) was placed directly on the disc while still wet. The mycelium side of the disc
was gently pressed against the application line on a precoated TLC plate (Silicagel 60
G, Merck Art, thickness of silicagel 0.25 mm on 20x20 cm glass plate). The disc was
removed from the TLC plate after few seconds when a liquid front appeared. The spots
were allowed to dry and the TLC plate developed in chloroform: xylene: acetone
(60:30:10) solvent system. After drying the TLC plate in an oven, they were examined
before and after spray treatment with 50% H SO, in visible light as well as under
shortwave UV light (254 nm) and long wave UV light (366 nm) (Hashmi, 1988).

Results and Discussion

Of the 25 almond seed sample analysed, 5 were found to be contaminated with
aflatoxin B, (5.8-140 pg/kg) which included 2 samples that showed the presence of B,
(7.0-140 pg/kg) also (Table 1). Occurrence of A. flavus group on almond has been
reported from USA where aflatoxin were detected in harvested Kernels (Philips er al.,
1976). According to Shade er al., (1981) a sample of diced almond was reported to
contain about 500 ppb aflatoxin with over 80% of the total as B, and B, whereas more
than 20 ppb of aflatoxin present in the food stuff is injurious for health (Purchase,
1974). Out of 29 different isolates of A. flavus, 9 were found to be toxigenic and
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Table 2. Detection of Aflatoxin from Aspergillus flavus Isolates
obtained from Almond seed using plug method.

Isolate Aflatoxin Isolate Aflatoxin
1 — 16 B | e
2 17 B**
3 Bl A 18 ---

4 - 19
5 —— 20 -
6 - 21
7 22 B | M
8 Bl M 23 B 1 *
9 - 24 -
10 — 25 B . *
11 - 26 -—
12 B1 t 27 -
13 - 28 -
14 B, i 29 -
15 --- = -

+,++,++ + shows the relative intensity of the spot.

showed the presence of aflatoxin B , When compared with B , Standard. Of these, one
fluosesced extensively (represented by B +++), 5 fluoresced moderately (B ++) and
3 showed fade colour (B +) (Table 2). Tox1genlc and nontoxigenic isolates of A. flavus
were found to be present in the ratio of approximately 1:2. Since almond is used in
human diet, there is need to ensure that the seeds sold in the market are free from afla-
toxin contamination. There is also need to develop an awareness amongst the masses on
the adverse effects of mold fungi with special reference to mycotoxin produced.
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