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SUMMARY

Survey of mycoflora in 35 samples representing 11 kinds of chipsy
commonly consumed in Saudi Arabia was evaluated using 1% glucose-, 1%
starch-, and 10% sodium chloride-Czapek’s agar at 28°C. The most
contaminated samples were Tasali, Gandour, and Fesh fash with high
incidence of mycoflora while samples of Champion, Zizo, Ataib,
Authentico, bahlesen picantrie and Jack’n jill were less contaminated with
fungi. Twenty-five species representing 11 genera were isolated from the
samples tested on the three media used. The most frequently isolated fungi
were Aspergillus flavus, A. fumigatus, A. niger, Penicillium chrysogenum,
P. corylophilum and Eurotium amstelodami. The starch-decomposing
species such as Acremonium strictum, A. ochraceus, A. ustus, Cochliobolus
spicifer, Neurospora crassa, Penicillium dauclauxi and P. oxalicum were
only isolated on starch agar plates whereas the halophilic or halotolerant
Emericella nidulans and Eurodium chevalieri were only encountered when
using 1% glucose-Czapek’s agar medium supplemented with 10% sodium
chloride. The high frequently encountered fungi in the current study were
tested for their ability to amylase production. 60% of the isolates could
produce this enzyme and the most isolates exhibited high amylolytic activity
and the remaining isolates showed moderate or weak production.

Key words: Mould mycoflora, Potato

INTRODUCTION

Mould spoilage of baked foodstuffs was confined to the crust, where
moulds like Aspergillus, Penicillium and Cladosporium are capable of rapid
growth (Seiler, 1986, 1987). Since baking process kills moulds and mould
spores, mould contamination occurs after baking by long storage in high
temperature, during processing and transporting of food products (Odell,
1983). The identification of the mycoflora of foodstuffs helps to estimate
the probable types of mycotoxins that might be produced (King et al., 1981,
Leistner, 1984; Megalla et al., 1985, Lacey, 1988; Zohri et al., 1995 and
Siame et al., 1998).

Chipsy is one of the most popular food products consumed in Saudi
Arabia especially by children as well as in the other countries. They are
prepared mainly from baked potatoes and other ingredients such as
vegetable oils, natural flavours, salts and spices. Contamination of
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foodstuffs with spoilage fungi leading to great economic losses (Beuchat,
1978), besides constituting a major public health hazard by producing a
wide variety of mycotoxins (FAO, 1979).

This study assessed the mould populations associated with different
kinds of chipsy and the production of the enzyme amylase by the fungi that
could lead to degradation of the ingredients was also evaluated.

MATERIAL and METHODS

Thirty-five samples of eleven different trade marks of chipsy were
collected from shops/markets in Riyadh, Saudi Arabia. The samples were
transferred to the laboratory and kept in a refrigerator (5-7°C) until
identification of the fungi had been undertaken.

Determination of fungi:

Three media were used for this propose: 1% glucose-, 1% starch and
10% sodium-chloride-Czapek’s agar. Five segments of snack (chipsy) were
put on the surface of each agar plate, nine plates for each sample (3 each
medium) were used. The plates were incubated at 28°C for 1-2 weeks, and
the growing fungi were identified (Raper and Fennell, 1977; Pitt, 1979;
Domsch et al., 1980; Kozakiewicz, 1989).

Screening for amylase enzyme production:

Starch hydrolysis was detected on Czapek’s agar with the sucrose
replaced by 10g soluble starch. A positive reaction was indicated by the
appearance of a clear zone around the colony after flooding with Gram’s
iodine solution (Bridge, 1985).

RESULTS

Results are obtained at Tables 1 and 2.

DISCUSSION

A total viable counts of fungi in the samples tested fluctuated from
140-219 colonies/525 segments in all samples, on glucose- (151 colonies),
starch- (140 colonies) and 10% NaCl-Czapek’s agar (219 colonies) at 28°C.
Tasali, Gandour and Fesh Fash snacks had the highest number of fungi and
Champion, Zizo, Ataib, Authentico, bahlesen Picontrie and Jack’s Jill the
lowest (Table 1).
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Twenty-five species representing 11 genera were isolated from the
samples tested on glucose- (16 species + 7 genera), starch- (16+6) and 10%
NaCl-Czapek’s agar (13+4) at 28°C. In this respect, most of these fungi
have been reported previously from different food materials such as snacks
(Zohri gt al., 1995), Biscuits (Abdel-Sater and Ismail, 1993) some grains
and seeds (El-Kady et al, 1982; Abdel-Hafez, 1984, Megalla et al., 1985;
Lund et al, 1996; Viljoen and Holy, 1997) as well as from other foods
(Samson et al., 1995, Scholte, 1995; Hartog and Kuik, 1984)

Aspergillus (10 species) was the most prevalent genus encountered
in 86%, 91% and 69% of the samples comprised 68.2%, 75.7% and 52.9%
of total fungi, on glucose-, starch- and 10% NaCl-Czapek’s agar,
respectively. The most frequently encountered species from the genus were:
A. flavus, A.fumigatus and A. niger. They were isolated from 37-60%, 23-
74% and 49-51% of the samples on the three isolation media, respectively.
Some fungal species were recovered on two media and not recovered on the
third such as: A. fumigatus, A. sclerotiorum, on glucose- and starch and not
on 10% NaCl., whereas A. ochraceus on starch and 10% NaCl, A. ferreus on
glucose- and 10% NaCl. On the other hand, A. egyptiacus and A. versicolor
were isolated from the tested samples on glucose- or on the three isolation
media in rare occurrence, (Table 1). There are records which showed that
some of these fungi produced several toxic substances (Debeaupuis and La
Font, 1978; Charles et al., 1979; Wyllie and Morehouse 1977) and such
foodstuffs could possibly be unsuitable for human consumption, if heavily
contaminated.  The results of the present work are in close agreement with
those recorded by Megalla et al. (1985) and Aran and Eke (1987) who
noticed that 4. miger and A. flavus were the most common in the Egyptian
and the Turkish foodstuffs, respectively. Also, Aspergillus species were
isolated from snacks and biscuits substrates in high occurrence as reported
by Zohri et al. (1995); Abdel Sater and Ismail (1993). All Aspergillus
species isolated in the current study were encountered previously in various
types of foodstuffs, seeds and grains in Egypt (El-Kady et al., 1982; Abdel-
Hafez, 1982; Zohri, 1990) and in many parts of the world (Salcado and De
Carvalho, 1980; Supriaman and Palmer, 1981 and Abdel-Hafez, 1984; Lund
et al., 1996, Viljoen and Holy, 1997, Siame et al., 1998).

Penicillium (five species) was the second common genus behind
Aspergillus representing 51%, 40% and 43% of the samples constituting
23.2%, 20% and 18.7% of the total fungi on the three media used,
respectively. From the five species identified P. chrysogenum and P.
corylophilum were the prevalent species. They were isolated from 11-43%,
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17-29% and 14-26% of the samples contributing 2.6-16.6%, 5.7-10.7% and
5.9-7.8% of total fungi, respectively (Table 1). Penicillium oxalicum and P.
aurantiogriseum were only isolated, in low or rare occurrence from two
media and not encountered from the third medium (Table 1). The obtained
results were nearly similar to those obtained by Zohri et al. (1995) and
Abdel-Sater and Ismail (1993). They reported that the genus Penicillium
was the most prevalent behind Aspergillus.in some foodstuffs, snacks and
biscuits. Also, Penicillium species were previously reported as common
fungi in several food materials or grains and seeds or some breads as
indicated by Megalla et al, 1985: Aran and Eke, 1987, Pitt and Hocking,
1985; Lund et al., 1996; Viljoen and Holy, 1997; Siame et al., 1998.

Eurotium (2 species) as halophilic genus, which was isolated only
from one sample on glucose-Czapek’s agar and not on starch agar, and was
in high occurrence on medium supplemented with 10% NaCl. It was
represented in 54% of the samples comprising 24.7% of total fungi. E.
amstelodami (43% of the samples) and E. chevalieri (31%) were only
identified using 10% sodium chloride-Czapek’s agar (Table 1). This genus
was also previously isolated from different food, seeds and grains on media
containing 20-50% sucrose or supplemented with different concentrations of
sodium chloride (Abdel-Sater and Ismail 1993; Zohri et al. 1995; Lund et
al., 1996; and several authors).

The remaining identified fungi were rare in frequency of occurrence
on one or two medium. These were: Acremonium strictum (6%),
Cochliobolus spicifer and Neurospora crassa (3% each) on starch-Czapek’s
agar, Altrenaria alternata and Gibberella fujikuroi (6% and 3%) on
glucose-; Emericella  nidulans (9%) on 10% NaCl-; Cladosporium
cladosporioides (9% and 6%, respectively) on glucose- and 10% NaCl
whereas Rhizopus stolonifer (9% and 3%) on glucose- and starch-Czapek’s
agar (Table 1). These fungi were isolated from other food and foodstuffs
(Pitt and Hocking, 1985; Megalla et al., 1985; Aran and Eke, 1987; Abdel-
Sater et al., 1993; Zohri et al., 1995; Hartog, 1981; King et al., 1981; Odell,
1983; Samson et al., 1995; Scholte, 1995; Ismail, 1993: King et al., 1979).

In the present study the most prevalent species were screened for
their ability to produce amylase enzyme as shown in Table (2). The results
indicated that among 60 isolates, representing 19 species appertaining to 9
genera, 36 (60%) isolates could produce amylase and degraded the soluble
starch into glucose (Table 2). Of the positive fungal isolates 10 isolates
(27.7%) showed high amylase activity and these related to A. Slavus, A.
niger, A. ustus, A. versicolor, C. cladosporioides and P. aurantiogriseum.
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Of the remainder, 26 isolates had moderate and weak activity (13 isolates
each) and these are the fungi belonging to A. strictum, A. ochraceus, A.
sydowii, C. spicifer, E. amstelodami, P. chrysogenum and P. oxalicum
(Table 2). These results agree with those obtained by El-Kady et al. (1984),
who concluded that about 88% of cultures tested were amylase producers.
Also, Ismail (1993) showed that about 75% of 248 isolates had the ability to
produce amylase. More recently Abdel-Sater and Ismail (1995) noticed that
among 69 isolates tested for their ability to produce amylase enzyme, 61
isolates could produce this enzyme.
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Table (2): Ability of common fungal species isolated from chipsy to

produce amylase enzyme .

Organisms NIT | Degree of production

e =+ -ve

Acremonum strectum % w 4 9

Alternaria alternata - - - 1

Aspergillus flavus

A. fumigatus

A. miger

A.ochraceus

‘ A.sydowii

A. terreus

! A.ustus

Cladosporium cladosporioides

Cochliobolus spicifer

Emericella nidulans

Eurotium amstelodami

Gibberella fujikuroi

Psenicillum aurantiogriseum

P. chrysogenum

p. corylophilum

2
1
6
3
5
3
3
4
4
| A.versicolor 3 1 1 - 1
5"
2
6
2
3
3
4
3
2

P. oxalicum

Total isolates 60 10 13 1 13 | 24

NIT = number of isolates tested .
+++ = high enzyme producers ; ++ = moderate producers ; + = weak
producers ; - ve = negative isolates .
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