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Abstract :Forty-two samples of
mstant noodles (fast food meals)
were  collected from  several
markets at El-Rivadh, Saudi
Arabla and examined for the
occurrence of fungi, mycotoxins
and pathogenic bacteria in
addition to cadmium, lead and
aluminum, to stand on their
satetv for human consumption.
Twenty-five fungal species, in
addition to one species variety
belonging to 9 genera were
isolated  on  both  glucose-
Czapek's agar and PDA (Potato
Dextrose Agar) media at 28°C.
betore and after cooking process
of instant noodle products used.
Three fungal genera. isolated
with different frequencies on
both media  of cooked and
uncooked noodle samples used in

this study, were Aspergillus (31
30%), Penicillium (9.5 — 33.3%),
and Cladosporium (9.5 - 19%).
Chromatographic analysis
recorded the presence of citrinin
which detected in only one
out of 42 uncooked samples.

The bacteriological analysis
of instant noodle samples
according to NMKL, indicated
that noodle samples used were
free from pathogenic bacteria.
The cadmium, lead & aluminum
concentrations in each instant
noodle samples were determined

using atomic absorption
spectrophotometer (AAS). The
highest ~ concentrations  were

recorded for cadmium (0.076
ppm), lead (1.143 ppm) and
alumimum (11.250 ppm).
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Introduction

In a modem society, and
requirement of fast model life
people always use fast food meal
in their dailv life to solve the
problems of spending more time,
and difficulty of preparing the
food. Such these fast meals may be
has some agents of contamination
such  as fungl (or its products

mycotoxins)  or  pathogenic
bacteria, and heavy metals. Nong
(2005) histed the ingredients of
Instant Noodles (product) Neoguri
Udon( Seafood & Spicy) consist
of, noodle, wheat flour, palm oil,
potato starch, salt. Dried solids
packet, Mussel, green onion,
carrot. Powder soup packet, salt,
monosodium glutamate, glucose,
sugar, Soy sauce powder (Sovbean
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powder. salt, malto dextrin),
Spices (Red pepper, garlic, onion,
black pepper), Bonito powder,
cuttlefish powder, corn  flour,
caramel color. Young er al, (2006)
assessment of fresh chinese white
salted noodle quality on four
Sichuan major varieties. Several
wurkers studied the susceptibility
of noodles and its ingrediants to
fungal or bacterial growth for
examples, Panasenco (1964)
isolated fungi from starch, most
nuimerous were Aspergillus about
30% of total count, Penicilli 25%
and  Mucorales 20%. Marshall
(21:02) recorded that Aspergillus
cuandidus occurred i stored foods
and feedstuffs such as wheat, corn,
barly. dried macaroni, refrigrated
drought product and flour. Xu et
dl.. (2008) studied the effect of
variables temperature (50-90°C),
time (1-25min.), and pH (2 to 8)
on the residual antifungal activity
(RAA) against  Penicillium
clirysogenum, Fusarium
gruminearum, Aspergillus flavus,
and Penicillium spp. isolated from
moldy noodles. Berghofer er df.,
(2003) determined the distribution
of the microbiological status of
Adistralian wheat and
microorganisms  in the flour
milling fractions and end products.
Tiey reported that yeasts and
moulds were the most frequently
detected microorganisms
threughout this survey and the
mos: common moulds isolated
were  Aspergillus,  Penicillium,
Cludosporium and Ewrotium  sp.
Simon er al., (1997) determined
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the bacteriological status of pasta
and noodles available in the ACT
market and they reported that the
most noodle samples were
microbiologically acceptable.

Mycotoxin contamination of
foods has gained much global
attention in recent times owing to
its potential health hazards. In
addition to hazard assessment, data

on the natural occurrence of
mycotoxins in various
commodities and food intake are
needed to enable exposure
assessment  (Udagawa, 2005).
Mycotoxins are a group of
structurally ~ diverse  secondary

metabolites produced by various
fungal species. These toxic
compounds can  contaminate
foodstuffs, crops and human foods
{Coulombe,1991). Mycotoxins can
be classified as hepatotoxins,
nephrotoxins, neurotoxins,
immmunotoxins and so forth. Cell-
biologists put them into generic

groups such as  teratogens,
mutagens,  carcinogens  and
allergens (Bennett and Klich,
2003). Five classes of mycotoxins
are major concern in animal
husbandry, namely aflatoxins,
trichothecenes, zearalenone,
ochratoxins, and  fumonisins
(Schatzmayr et al, 2006). In

respect to Aspergillus toxins, only

ochratoxin is  potentially  as
important as the aflatoxins,
meanwhile the kidney is the

primary target studied and is most
likely toxic to humans, and had the
longest half- life for its elimination
of any of the Aspergillus,
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Peniciflium and Fusarium species
(Creppy, 1999). Citrinin  is
hepatonephrotoxic and implicated
in disease outbreaks in animals and
humans (Xu et al/, 2005). Scott
(1994) Studied the mycotoxins
elaborated by these fungi include
but not limited to ochratoxin A,
citrinin, patulin, roquefortine C,
verrucosidin, penicillic acid A and
cyclopiazonic acid. Nagy et al.,
(2006)  observed  mycotoxins
analysis of grains revealed the
occurrence  of  aflatoxins B,
ochratoxin A, cyclopiazonic acid
and citrinin.

Heavy metals as all mctal
compounds of atomic weight over
20.Due to toxicity of some heavy
mctals  and  possibility  of
environmental contamination, the
potential of high risk is linked to
He. Cd, As, Pb, as well as Cu, Zn,
Sn. Cr, and Ni. (Dabrowski, 2004).
Metals occur in all foodstuffs, of
paiticular in the presence of toxic
metals, which include lead,
cadmium, arsenic and mercury
(Morgan, 1999, Schulmacher et
al.. 1991 and Chung et al., 2008).
Aluminum, also was detected in
foods, but in excess, it can harm
orean function ( Renquan, 2004,
Lopez et af., 2002 and Brown,
2001).

This research aimed to detect
the presence of fungi, mycotoxins,
pathogenic bacteria and the levels
ot cadmium, lead and aluminum in
instant noodle samples (packets)
that manufactured in  some
ditferent countries which may
aflect on human consumption.
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Materials And Methods
Collection of samples:

Forty-two samples of Instant
noodle packets (fast food meals)
were collected randomly from
various markets at El-Riyadh,
Saudi Arabia, which imported
from different countries (Table 1).
The samples were transferred to
the laboratory and kept in a
refrigerator until analysis. Each
packet of instant noodle sample
consist of:

Noodles

Wheat flour, edible vegetable
oil (palm), sodiun carbonate,
potassium  carbonate,  sodium
polyphosphate,  natural  gum,
riboflavin.

Seasoning Powder

Salt, sugar, flavor enhancers
(E-62), shrimp flavor powder,
yeast extract, garlic powder and
chili powder. Net weight: 70 g.

Flavor differ from packet to
another, it may be flavor of (onion
,chicken, vegetable, chicken curry,
Toni yum, beef, tomato, special
chicken and fried noodles).

Isolation of fungi: The fungal
flora of the samples was detected
by using the dilution plate method
(Johnson et al., 1959). Sterilized
distilled water at room temperature
was used in case of uncooked
noodles packets and afier boiling
water, simmer 5 minutes in case of
cooking noodles packets .Two
types of media were used:
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Glucose-Czapeck's agar medium

in which glucose (10 gm/L)
replaced sucrose and Potato
Dcxtrose Agar medium,

chloramphenicol (20 ug/ml) and
rose bengal (30 ppm) were applied
to suppress bacterial growth
{(Smith and Dawson, 1944; Al-
Doory, 1980). Ten plates were
uscd for each cooked or uncooked
sample (10 plates for each type of
medium).  The  plates  were
incubated at 28°C for 1-2 weeks
during  which the developing
colonies were counted, identified
and the number was calculated per
g for each sample.

Identification of fungi:

The fungal isolates were
identified whenever possible, in
the original Petri-dish culture.
When this was not possible, fungi
were subcultured and stored for
later identification,  Aspergillus
species were identified according
to Raper and Fennell (1965) and
Moubasher (1993).  Penicillium
species were identified according
to Raper and Thom (1949) and
Moubasher (1993). Dematiaceous
Hyphomycetes  were  identified
according to Ellis (1971, 1976)
and other fungi were identified
according to Domsch er al. (1980)
and Moubasher (1993).

M- cotoxins analysis:
Extvaction of toxins from the
sampies:

Twenty-five grams of each
uncooked sample  were  shaked
with 56 l chloroform in 250 ml
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flask for 24 h. The defatted residue
was re- extracted for another 24 h
in shaker with 50 ml chloroform.
Chloroform extracts were
combined, washed with an equal
volume of distilled water, dried
over anhydrous sodium sulphate,
filtered and then concentrated and
left to dry. The dried materials
were transferred to vials with small
amount of chloroform, which was
evaporated to near dryness (Zohri
and Sabah Saber, 1992).

Detection of mycotoxins:

a- Thin layer chromatography
(TLC):

The analysis of extract on TLC
for detection of the presence of
different mycotoxins was
performed according to the
standard procedures of Roberts
and Patterson (1975) and Samson
et al. (1995).

b- TLC conditions:

The solvent systems were
applied according to Samson ef al.
(1995) as follows:

Chioroform:  Acetone  90:10,
Chloroform: Methanol 97: 3,

Toluene: Ethyl acetate: Formic
acid (90%) 5: 4: 1.

After developing and air drying,
the TLC were examined under
visible light, long wave UV light
(356 nm) and short wave UV light
(254 nm).
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¢- Visualizing and verification of
secondary metabolites:

The following spray reagents were
uscd:

Spray reagent 1: 0.5% p-
anisaldehyde in ethanol and acetic
acid/ conc. sulphuric acid 17: 2 :1
(most metabolites). (Scott ef al,
1970).

Spray reagent 2: 50% sulphuric
acid in water (¢.g.aflatoxin- B, and
G, verruculogen . viridicatins:
cvelopiazonic: streigmatocystin
and T- 2 toxin), (Scott er al., 1970 ;
Eppley et al., 1977).

Spray reagent 3: FeCI3 in
butanol and heating for 5 min. at
130°C (e.g. Aspergillic acid: kojic
acid: penicillic acid: citrimn and
verrucologen).

Spray reagent 4: 20% AICI3
60% ethanol and heating for 5 min.
at 130°C ( eg pentrem A:
trichothecenes B: streigmatocystin:
ghotoxim and T-2  toxin).
(Josofsson and Moller, 1979).

Spray reagent 5: NH3 vapors for
1-3 min. (mycophenolic acid:
xanhomegnin; viomellien:
penicillic acid: ochratoxin A: kojic
acid: citrinin and patulin).

3 - [dentification of mycotoxins:

The developed plates were
detected before and after spraying
with the different reagents under
short wave (254 nm) and long

wave (356 nm) ultra violet
wradiation.  Mycotoxins ~ were
identified by comparison  with
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appropriate reference  standards
after each of the following
treatments:

a-Aflatoxins: Aflatoxins Byand B,
fluorescent green under long wave
UV light  (Chelkowski et
al ,1974). The TLC was developed
In a saturated Chamber with
chloroform : acetone (9:1, V/V),
then aflatoxins spots were served
under long wave ultraviolet light.

b- Citrinin: Citrinin fluroscens
lemon vellow under long wave
light (Saito et al.. 1971).

c- Sterigmatocystin: The
compound exhibits a dull brick red
fluorescens under short wave UV
light. Fluorescence change to
vellow on spraying with aluminum
chloride solution (20 g Al CI3
6H20 m 100 ml ethanol) and the
plates heated at 100 ° C for 3
minutes  {Josefsson and Moller.
1977).

d-Ochratoxin A: It fluorescent
greenish- blue under long wave
UV light and changes to deep blue
on  exposure to  ammonia
fumes(Nesheim er al. 1973).

e-Patulin: The toxin is observed
on TLC plates as dark spot on a
light background. 1t can be
visualized as vellow fluorescent
spot after spraying with P-
anisaldehvde reagent, fluoresces
pale blue under long wave UV
light after exposure to ammonia
fumes (Scott et al.. 1970).

f-Zearalenone: Zearalenone
fluoresces blue-green under long
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wave UV light and more greenish
under short wave UV light and
gives a green spot with 50 %
sulphuric acid in methanol that
quickly turns to yellow (Eppley,
1968 and Roberts and Patterson,
1975).

Buacteriological  analysis  of

noodle samples:

A total of 42 instant noodle
samples illustrated in Table (1 )
were analysed for the total plate
count according to NMKL 1999,
total coliform count NMKL 2004,
Faccal coliforms count according
to NMKL 2005, Staphylococcus
count according to NMKL 1999,
Bucillus cereus count according to
NMKL 2003, Salmonella count
according to NMKL 1999.

The method is summarized as
following: Five grams of the
sample were mixed with 45 ml of
the relevant difuents from which
tenfold serial dilutions were made
down to the expected
contamination level. Three ml
from each dilution were inoculated
each in one sterile Petri dishes in
which relevant specific media was
poured and after solidification the
3 plates were incubated at the
relevant  temperature for the
relevant period. Nutrient agar for
bacterial count and Bacillus cereus
agar count. Wilson and Blairs
medium  for Salmonilla group.
Baird and Parker agar for
Stupliyllococcus. A selective
medium  used, MacConkey"s
medium. This medium is used for
isolation of members of coliform,
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particularly faecal coliforms and E.
coli. , lactose-fermenters such as £.
coli. produce pinkish colonies, but
non-lactose fermenters, such as
Salmonmilla,  produce  greyish.
Lactose fermenting at 37°C for A
Typical E.coli. and at 44°C for

faecal coliforms, incubation period

for 24 h or 48 h., Manitol salts agar
used for isolation Staphyllococcus
at 37°C for 24 h.

Determination the levels of
Cadmium, Lead and Aluminum
in total of 42 instant noodle

samples Wet  degradation
method:

The method describes the
determination of copper, zinc,

sodium, potassium, magnesium,
cadmiums, lead,  aluminum,
calcium and manganese in foods.

The food samples are usually
digested in glass beakers using a
mixture of nitric acid and.
perchloric acid, then filtered into a
volumetric flask and then brought
to volume with deionizer water.

Sample preparation

1- Weight 2gm. of sample into a
500 ml. beaker

2-Add  25m! of concentrated
HNO3, cover with a watch glass
and boil genteelly for 5 min. to
oxidize all easily utilizable
material. Cool the sojution and
slowly add 10 m! of 70% HCLO4 .

3- Boil very genteelly until the
solution is nearly colorless.

The instrument Optical Emission
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Spectrometer Optima 2000 DV
Perkin-Elmer was used for testing
these metals (Bames and Hsieh,
1995),

Results And Discussion

Mycoflora of instant noodles:
Twenty-five species and one
variety belonging to 9 genera were
isolated from 42 samples of
noudles before and after cooking
of instant noodle products used
wlhich, were manufactured in 7
countries  (Tables 1&2). On
glucose-Czapeck's agar medium
were  isolated  (Sgenera  &17
species and 5 genera & 13 species
respectively) before and after
cooking at 28 ° C and on PDA
medium (6 genera &17speciest
Iariety and 6 genera & 15 species
+ | variety respectively) were
isolated, before and after cooking
noodle samples at 28 ° C. All these
fuigi were previously recovered
from wheat grains (Moubasher e/
al. 1972), from contaminated
stored and marketed millet
samples (Makun e/ «l. , 2007),
from millet (Okoy, 1992), from
mold  infestations of  starch
(Punasenko, 1964), from moldy
noodles (Xu el o, 2008 and
Stajich , 2007),and from flour
milling fractoins and end products
(Berghofore et al.,2003).

Aspergillus  was the most
common genus on  glucose-
Czapek’s agar medium,of

uncooked noodle samples only,
contributing 50% of the samples.
But, it was isolated in moderate
occurrence on glucose-Czapek's

9
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agar medium of cooked noodle
samples and on PDA medium of
cooked and uncooked noodle
samples, comprising 31, 40.5 and
43% of the samples, respectively.
Panasenko (1964), recorded that
Aspergillus comprised about 30%
of total fungi isolated from starch.
In this study, 9 species and one
variety of  Aspergillus  were
recovered.  Uncooked  noodle
samples was the richest samples in
the population of Aspergillus
species (6 spp + one variety) on
PDA . A flavus and A. niger were
isolated on the two types of media
used, but  with different
frequencies. A. flavus was recorded
with moderate occurrence on
glucose-Czapeck's agar medium of
uncooked noodle samples, and in
low occurrence of cooked noodle
samples constituting 31 and 21.4
% of total samples respectively
.While, it was isolated in rare
frequency on PDA medium of

cooked and uncooked noodle
samples, respectively. A niger
appeared with low incidence

(11.9% of the samples) on PDA
medium of uncooked noodle
samples and in rare frequency of
cooked noodle samples and on
glucose-Czapek's agar media of
cooked and wuncooked agar
medium. The remaining
Aspergillus species were isolated
in low or rare occurrence (Table
2). Other species of Aspergiflus
were appeared on one type of
media , for ex. On glucose-
Czapeckes agar medium,
Aspergillus  candidus, while on
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PDA medium, A4 flavus var.
columnaris each were estimated
from cooked and uncooked noodle
samples  respectively.  From
uncooked noodle samples,
A.clavatus  and  A.terreus were
recorded on  glucose-Czapek's
agar, while Aawamori and
A.oryzae were recorded on PDA
medium. From cooked noodie

samples, A.versicular was
recorded on the two media
respectively. The preceding

Aspergillus species were isolated
previously, but  with  variable
densities and frequencics from
ninety random grains (Nagy ef
al .2006) from stored and
marketed millet samples (Makun
el al,2007), from starch
(Panasenco,1964), from moldy
noodles ( Xuv et al., 2008 and
Sajich 2007) and from flour and
raw noodles (Hino, 1985).

Penicillium was isolated in
moderate occurrence on glucose-
Crapek,s agar medium  from
uncooked noodle samples and on
PDA medium from cooked and
uncooked noodle samples,
comprising ( 33.3, 33.3 and 31%
of total samples used), and in rare
frequency from cooked noodle
samples only on glucose --Czapek's
agar medium. Panasenko (1964)
reported that Penicillium
comprised 25% of total fungi
isolated from starch. Also, El-
Kady et al.,, (1986) recorded that
Penicillium represent the second
place in soybean seeds. Among 8
species of Penicillium recovered in
low and rare frequncies in this
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study. P. chrysogenum, P.citrinum,
P. funiculosum and P.verrucosum
were recorded on the two types of
media used from cooked and
uncooked instant noodle
samples,while P.corylophilum and
P.purpurogenum were isolated on
glucose-Czapeck's agar medium
from uncooked instant noodle
samples only. P. aurantiogrisum
and P. puberulum appeared on all,
except on glucose-Czapeck's agar
medium from uncooked instant
noodle samples. The uncooked
noodle samples possessed high
number (8 spp.) of penicillium and
the lowest number (4 spp.) was
estimated from cooked noodle
samples each on glucose-Czapeks
agar medium. Penicillium was one
of the most common fungi,
isolated from starch
(Panasenko,1964) from marketed
millet samples (Makun ef al,
2007), P. citrinum, P
purpurogenum and P. verrucosum
were the most Penicillium species
isolated from ninety random grains
by (Nagy et al,2006), P
chrysogenmwn was isolated from
moldy noodles by Xu et al.,(2008)
and Stajich (2007). Also, El-Kady
ei al, (1986) reported that
Penicillium chrysogenum was the
most common Penicillium species
isolated from soybean seeds. El-
Maraghy (1989) isolated 4 species
of Penicillium from chich-pea,
soybean varieties and hybrids seed
on glucose-Czapeck's agar
medium at 28°C.

Cladosporium was isolated in
low frequency on  glucose-
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Czapek’s agar medium from
cooked and uncooked noodle
samples and on PDA medium
from cooked noodle samples but it
was recorded in rare frequency on
PDA  medium from uncooked
noodle samples. It was represented

by two species namely C.
cladosporioides and C
sphiaerospermum.  Cladosporium

was recovered, but with variable
densities and frequencies, from
flour milling and end products
(Berghofer et al, 2003), from
sovbean seeds by El-Kady er dl,
(1986) and El- Maraghy (1989).
The remaining species (Emericella
niculans,  Rhizopus  stolonifer,
Stuchybotrys  charturum  and
Trichoderma viride) were isolated
in rare frequencies on PDA
medium  only of cooked or
uncooked noodle samples, while
Alrernaria alternata and Eurotium
amestelodami were isolated on
glucose-Czapecks agar medium
only from cooked and uncooked
noodle samples (Table 2).

The preceding specics were
previously isolated, but  with
variable densities and frequencies,
from wheat grains by Moubasher
et al (1972), from sovbeen seeds
by El-Kady er /., (1986) and El-
Maraghy( 1989), from starch by
Panasenko (1964), from random
grains by Nagy er al., (2006), from
marketed millet samples by Makun
el al., (2007). James ¢/ al.,(2005)
reported that the preservation of
foods by drying is based on the
fact that microorganisms and
enzymes need water in order to be

9
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active .In preserving foods by this
method, one seeks to lower the
moisture content to a point where
the activities of food spoilage and
food-poisoning  microorganisms
are inhibited. Also, Panasenko
(1964) observed the high incidence
of mold infestations of starch was
caused by starch producers’ praetic
of using frozen and partially
spoiled potatoes. Kershen(2006)
reported that using the authority to
establish definitions and standards
of identity for food, 28 FDA
required the addition of specified

amounts of folate to certain
“enriched”  foods  specifically
enriched macaroni and noodle

products. Finally, Kershen (2006)
recorded that the court would need
to look at the contrast in additional
light of the express and implied
warranty  provisions, of the
Uniform Commerciai Cod (UCC).

Natural occurrence of mycotoxin
in instant noodles samples

Thin laver chromatographic
analysis of chloroform extracts of
42 instant noodle samples showed
that one instant noodle sample
only No (3) of Switzerland product
was contaminated with citrinin at
concentration of 2 ppm. Natural
occurrence of citrinin in different
substrates was previously found in
corn and silage at concentrations
of 2-3 ppm (=2000-3000 ug / kg)
(Chalam and Stahr, 1979) and in
cereals used as feed for swine in
districts of Denmark at 2 ppm.
Scott et al(1972) isolated citrinin
from 13/29 heated Canadian grains
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including samples of wheat, oats,
barley and rye at concentrations
ranged between 0.07 and 80 ppm.
Citrinin is hepatonephrotoxic and
implicated in disease outbreak in
animals and humans as recorded
by (Xu et al., 2005).

Hino (1985) reported that, the
resulting  of high risk of
mycotoxins are consumed by
humans this marks regulation of

mycotoxins  in our foods and
imperative.
Bacteriological  analysis  of

noodle samples according to
NMKL (1999)

It was observed that all the
instant noodle samples used were
free from diseased bacteria (Faecal
coliforms, Staphylococcus,
Bucillus cereus and Salmonella),
an the total bacterial count was
zero. Simon et al., (1997) recorded
that most noodle samples were
microbiologically acceptable and
hokkien noodles produced the
worst microbiological results and a
small percentage were found to
coutain unacceptably high levels of
pathogenic organisms.

The presence of cadmium, lead
and aluminum in instant noodle
samples tested

Cadmium, lead and aluminum
were evaluated and the levels of
these metals in total 42 instant
noodle samples was demonstrated
in Tables, (1 & 4). The cadmium
concentration in  each instant
noodle  samples was ranged
between 0.043ppm. to 0.076 ppm.
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The highest concentration was
obtained from the sample No (3
and 25) of Cup Sarap (Maggie)
(Switzerland product) and the
lowest one estimated from sample
No (32) of Al Baker Noodles
(Emirates product).Lead
concentration  was  fluctuated
between 0.12} ppm. and 1.143
ppm. The highest concentration
was estimated from the sample No
(18) of 2 Minute Noodies
(Maggie) (Saudi Arabia product)
and the lowest one obtained from
the sample No (38) of Zidnee
(Saudi Arabia product). While
aluminum  concentration  was
fluctuated between 1.284 ppm. and
11250 ppm. The highest
concentration appeared in the
sample No (20) of Indomie (Saudi
Arabia product), and the lowest
one estimated from the sample No
(30) of Hanna (Malaysia product)
Tables (1 & 3). Kikuchi et dl.,
(2002) reported that cadmium’
concentration  determined  in
ordinarily consumed foods and
beverages in Japan was as follows:
cereals 0.004 - 0380 ug / g
seasoning and spices 0.01 - 0.06 u
g / g, canned in syrup 0.01 ug/ g.

Morgan (1999) recorded that
metals occur 1 all foodstuffs
which include lead, cadmium,

arsenic and mercury, which are
toxic metals. Also, Chuang (2007)
demonstrated that the Japanese
inventor of instant noodles, a snack
that has sold billions of servings
world wide since its launch, died at
age 96, according to an official at
Nissin  Food Products Co.,



Assiut J. of Agric. Sci., 39 (3) (29-49)

Dabrowski (2004) reported that the
content of trace elements in foods
depends on their concentration in
the raw materials and additives
used in food production,  which
may be transmitted to food from
equipment used during food
processing and from packaging
material during storage. These
trace elements include heavy
metals, such as Hg, Cd, As, Pb, as
wcell as Cu, Zn, Sn, Cr, and Ni.
Morgan (1999) demonstrated that
the toxic metal content of foods is
influenced by many factors
ranging  from  environmental
condition and cooking techniques,
although some foods can absorb
mctals of the cooking water is
contaminated. Contamination may
also, occur during  kitchen
preparation arxd storage. Chung er
al.. (2008) determined the dietary
exposure antimony,  lead,
mercury in food stuffs consumed
by secondary schiool students in
Hong Kong. The detection limits
for antimeny, lead, and total
mercury weie 1, 0.6 and 3 ug/ kg
Lopez er /.. (2002) studied
aluminum levels in convenience
and fast foods in vitro and the
detection liveit was 4.0 pg and the
characteristic mass of 10.0 pg.
Aluminum  concentrations  were
detected in foods with a greater
content of spices and aromatic
herbs, pasta, certain vegetabies and

uf
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additives, and food packaged in all
vessels. The absorbable fraction of
al estimated with vitro assays was
between 0.85 and 2.15%. Brown
(2001) observed that all the
noodles which contained
chlormequat were made from
wheat flour, which is likely to be
the source of chlormequat
hydrogen phosphide including
aluminum, magnesium and zinc
phosphide which widely used as
fumigants. Aluminum phosphide
used on a wide range of stored
products including noodles, cereals
and confectionery, and also a
vertebrate control agent, Renquan
2004) recorded that aluminum is
usually absorbed through the
intestine and stomach and then
deposited in the body, but, in
excess, it can harm organ function.
The early symptoms include
weakness, depression, anxiety and
memory loss. When it is serious, it
can cause Kidnev failure. uremia,
dementia and cven Parkinson’s
disease i excessive amount are
deposited in i:ain. SA JCON (2006)
reported that cadrnium able to
provoke kidney- darage after long
periods of exposure in food such
as fish, sea rood and rice. Franklin(
2004) concluded that lead
penetrates the proteciive blood-
brain barrier and is proviig to be a
risk factor for Alzheimer’s disease
and senile dementia.




Table (1): Numbers, sources, and commercial names of instant noodle

samples
’-T\To Source Name of product | No Source Name of
__product
1 S. Korea Instant Cup 22 Saudi Arabia Indomie
I_ Noodles
2 S. korea Instant Cup 23 Saudi Indomie
Sarap{Maggi) Arabia .
3 Switzerland | Instant Cup Sarap | 24 Saudi Indomie
(Maggi) ' Arabia
4 Thailand Yum Yum 25 Saudi Indomie
Arabia
5 Indonesia Indomie 26 Saudi Indomie
| Arabia
6 S. Korea Instant Cup 27 Malaysia Hanaa
}_ Noodles
{7 S. Korea Instant Cup 28 Malaysia Hanaa
L Noodles
8 S. Korea Instant Cup 29 Malaysia Hanaa
Noodles
9 Thailand Yum Yum 30 Malaysia Hanaa
10 S. Korea Instant Cup 31 Malaysia Hanaa J
‘ Noodles
1t Indonesia Indomie 32 Emirates Al Baker
| Noodles
12 Saudi 2 Minute Noodles | 33 Emirates Al Baker
| Arabia {Maggi) Noodles
13 Saudi 2 Minute Noodles | 34 Emirates Al Baker
| Arabia {Maggi) Noodles |
14 Saudi 2 Minute Noodles | 35 Emirates Al Baker
Arabia (Maggi) Noodles {
15 Saudi Rich Mami 36 S. Korea Shin Ramyun I
. Arabia Noodles
16 Saudi 2 Manute Noodles | 37 Thailand Fantastic
| Arabia (Maggi)
17 Saudi Rich Mami 38 Saudi Zidnee
Arabia Nouodles Arabia
18 Saudi 2 Manute Noodles | 39 Emirates Toya
Arabia |
19 Saudi Indomie 40 Saudi Zidnee |
Arabia Arabia \
2 Saudi Indomie 41 Saudi Zidnee J
b Arabia Arabia
2% Saudi Indomic 42 Emirates Jenan ]
l___ Arabia J

40
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Table(2): Number of cases of isolation ( NClout of 42 samples).occurrence remarks(OR).and percentage counts (calculated

per 42 samples) of fungi grew on glucose- Czapek's agar and potato- dextrose agar( PDA) media at 25°C of

cooked and uncooked instant noodle samples

Genera & Species

Glucose-Czapek's agar PDA
Cooked & Uncooked Noodles Cooked Uncooked Cooked Uncooked

Number of cases of isolation & % NCI&OR % NC1 &OR % NCI&OR % NCI&OR %
Alternaria alternate (Fries) Keissler I R 24 I R 24 0 0 0 0
Aspergillus 13 M 31 21 H 50 17 M 40.5 18 M 43
A.awamori Nakazawa 0 0 0 0 1 R 24
A.candidus Link 1 R 24 3 R 7.1 0 0
A.clavatus Desm 0 0 I R 24 0 3 R 7.1
A.flavus Link 9 L 21.4 13 M 31 2 R 4.8 3 R 7.1
A flavus var.columnaris Raper& Fennel 0 0 7 L 16.7 3 R 7.1
A fumigatus Fresenius 1 R 24 4 R 9.5 2 R 4.8
A.niger (Van Tieghemy 1 24 3 R 7.1 3 R 7.1 5 L 11.9
A.oryzae (Ahlb) Cohn 0 0 0 0 1 R 24
A terreus Thom - 0 TR 5| 24 0
A.versicolor (Vuill) Tiraboschi 1R, . 2.4 =0 0 ;F;l R 24
Cladosporium 5 L 119 5 L 11.9 4 R 9.5 8 L 19
C.cladosporioides (Fries) deVries 3 R 7.1 R 71 3 R 7.1 11.9

(6¥ -67) (5) 65 1§ M3y Jo °[ 1mssy



Tahle(Z) Contin

[ * L. Species ] Glucose-Czapek's agar L PDA
,r wd & itnensked Noodles o Cooked Uncooked I s 1 Uncooked
27 G umber of cases of isolation &% | NCIEGR T % NCI&OR | % [ ook Yo NCI&OR %o
: spn acrospermuin Penz 2 R ,,,L 4.8 2 R 4.8 1 R 2.4 3 R 7.1
l [mel icella nidulans ( 1dam) Lemin G 0 0 0 1 R 2.4 0 0
Euroiium amstelodami  Mangin 1 R 2.4 1 R 2.4 0 0 0 0
Penicillium 4 R 9.5 14 M 333 14 M 333 13 M 31
P. aurantiogriseum Diercks 0 0 2 R 4.8 1 R 2.4 ' R 2.4
P. chrysogenun Thom l R 2.4 3 R 7.1 4 R 9.5 2 R 4.7
p. citrinum Thom 1 » 2.4 1 R 24 3 R 7.1 4 R 9.5
P. corylophilum Diecrcks i 0 ) 0 I R 2.4 0 0 0 0
| P.funicidosunm Thom 1 R T 24 2 K 48 | ?2 R 4.8 2 R 4.8
* ! 0 o [ 1R 24| R S 1 2 R 4.8
0 0 I 2 R 4.8 o 0 0 0
P l 1 R 2.4 2 R 4.8 3 K 7.1 2 R 4.8
/"h‘_O[JAS N, onzfe" (Ehrenb.) Lindt 0 0 0 0 4 R 9.5 2 R 4.8
Stachybctry« chartaram (Ehrenb ex Lindt) 0 0 0 0 0 0 I R 2.4
Hughes .
Trichoderisa viride Pers. ex S.F.Gray 0 0 0 0 1 R 2.4 I R 2.4
Number of genera o 3 5 6 6
Number of species & varieties N T k2 17 15+1 17+1

Occurrence remarks (UR)

H: High ocz

urrence: betwee:: 0 - 12 cases, M: Moderate occurrencs botvveen 14-24 cases, Low occurrence between 5- 9,

e hetvozen 1- 4 cases.

‘8007 “4ISSVN]
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Table (3): Cadmium, Lead and Aluminum concentrations in instant
noodle samples

Sample no. Cadmium (ppm) Lead (ppm) Aluminum (ppm)

I 0.055 0.182 5.784

2 0.065 0.174 5.541

3 ] 0.076 0.178 3.364

4 0.050 0.237 5.330
5 0.059 0.176 9.460
6 0.056 0.153 6.799
T 0.052 0.185 4.700
[ 8 0.058 0.157 2.880
lF 9 0.058 0.144 5.720
10 0.053 0.139 7214
' 0.061 0.157 7.390

12 0.052 0.125 2.679

13 T 0.066 0.141 4.245

ﬁ 14 0.054 0.153 5.209
s 0.074 0.136 4.603
16 0.045 0.122 4314
Y 0.068 0.149 3.641
| I8 0.048 1.143 5.509
19 0.062 0.147 8.872
20 0.061 0.149 11.250
21 0.063 0.163 6.583
2 0.049 0.147 3.504
23 0.051 0.135 3.456
24 0.055 0.154 6.209
25 0.076 0.176 3.399
| 26 . 0.053 0.167 7.446
27 0.057 0.176 4568
|28 0.050 0.143 3.227
29 0.055 0.187 5.588
30 0.054 0.157 1.284
EL 0.050 0.164 3.249
32 0.043 0.131 6.553

33 0.063 0.155 6.872

. 34 0.062 0.134 2.147
35 0.046 0.140 5.148
36 0.064 0.134 5.572

37 0.054 0.154 4.54]
38 0.048 0.121 4.648
39 0.061 0.130 7.499
40 0.056 0.153 2.238

41 0.060 0.139 4.098
42 0.058 0.149 9.379

43



Nusser, 2008,

References

Al-Doory,Y.1980.  Laboratory
medical mycology. London,
Lea and Febiger.

Bames, K. W. and Y. H. P.Hsieh
1995. ICP. OES Application
study No.70, the Perkin Elmer
Corporation, Norwalk, CT
USA.

Ben Franklin 2004, The human
brain — watch your head . The
effect of lead on our brains.
I'he Franklin Institute online.
V'zbteam (@ www. Fr. Edu.

Beaeett, J.W. and M. Klich.2003.
wvycotoxins. Clinical
Microbiology Reviews. 16
(13):497- 516.

Berghofer, 1..; A. D. Hocking,
D.Miskelly and E.Jansson,
2003. Microbiology of wheat
and flour milling in Australia.
Int. J. Food Microbiol., 15: 85
(1-2):137-149.

Brown, 1.2001. Pesticide
Residues Monitoring Report
Second Quarter Results. PRC
Q2 text PDF.

Chalam, R. V. and H. M.
Stahr.1979.  Thin layer
chromatographic

determination of citrinin. J.
Assoc. offic. Anal. Chem. 62:
370- 572.

Ci. =owski, J.; B. Godlewska,
i Kokorniak, K. Szebiotko

ard M.Wiewiorowska 1974.
Alatoxin in food and
fecouffs.  Part 1. The

44

fluorescence micro - method
of aflatoxin determination in
solution. From the Institute of
Food Technology of plant
Origen Agricultural
Academy, Poznan, Polant.
Part 2 Nahrung, 19, 27: 19-25.

Chuang, R. 2007. Japan,s “Cup
Noodle” king dies aged 96.
Reulers via Boston.
Com.(Boston Globe).

Chung, S. W. C.; K. P. Kwong, J.
C. W Yau, and W. W. K.
Wong. 008. Dietary exposure
to antimony, lead and
mercury of secondary school
students in Hong Kong. Food
Additives & contaminants.
(25): 831-840.

Coulombe, R, A. 1991.
Aflatoxins. In R. P. Sharma &
D. K. Salunkhe (Eds.).
Mycotoxins and phytoalexins.
103- 143. Boca Raton : CRC.
Press.

Creppy, E. E. 1999. Human
ochratoxicosis. J.  Toxicol.
Toxin Rev., 18: 277- 293,

Dabrowski, W. M. 2004. Book of
Chemical and TFunctional
properties of components
series - Toxins in Food. 368
Pages. CRC press. Zdzistaw
E. Sikorkski.

Domsch, K. H.; W.Gams and T.
H. Anderson. 1980. Compen-
dium of soil fungi. New York:
Academic press, 1.

Ei-Kady, 1. A;; O. M. O. EI-
Maghraby and Sabah, M.



Assiut J. of Agric. Sci., 39 (3) (29-49)

Saber. 1986. Halophilic or
halotolerant fungi of four
seeds from Egypt.

Cryprogamie. Mycol. 7. 289-
293.

El-Maraghy, S. S. M. 1989. The

fungal flora and natural
occurrence of mycotoxins of
some leguminous varieties

and hybrids seed. Bull. Fac.
Sci. Assiut Univ. 18: 63-75.

Ellis, M. B. 1971. Dematiaceous
Hyphomycetes.
Commonwealth Mycological
[nstitute, Kew, Surrey,
England.

Ellis, M. B. 1976. More
Dematiaceous Hyphomycetes.
Commonwealth Mycological
Institute, Kew, Surrey,
England.

Eppley, R. M. 1968. Screening
method for  zearalenone,
aflatoxin and ochratoxin. : J.
Assoc. Off. Agric. Chern., 51:
74~ 78.

Eppley, R. M.; E. P. Mazzola, R.
J. Highet and W. J. Bailey.
1977. Structure of satratoxin
H, a metabolite of
Stachyborrys  atru.  Applica-
tion of proton and carbon and
carbon- 13 nuclear magnetic
resonance. J. Org. Chem. 24:
240- 243.

Hino, Y. 1985. Heat resistance of
fungi isolated from flour and
raw noodles. Food
contamination and toxicology
77 :24-30.

45

James, R. C. 1985. General
principles of toxicology, p.7-
26 In P. L. Williams and J. L.
Burson  (ed.), Industrial
toxicology. Van Nostrand
Reinhold, New York, N. Y.

James, M. J; J. L. Martin and A.
G. David. 2005. Food Science
Text Series. Modern Food
Microbiology. Springer US.

Johnson, L. F. ; E. A. Curl, J. H.
Bond and H. A. Friboury.
1959. Method for studying
soil microflora, plant disease
relationships.  Minneapolis,
Burgers Publ.Co.

Josefsson, B. G. E. and T. E.
Moller.  1977.  Screening
method for the detection of
aflatoxins, ochratoxin,
patulin, sterigmatocystin and
zearalenone in cereals. J.
Assoc. Offic. Anal. Chem.,
60: 1369-1371.

Kershen, W. L. 2006. Health and
Food Safety: Folate, Neural
Tube Defects and Fumonisin.,
Product Liability for feed.
Food & Drug Law Journal,
61(2): 197-236.

Kikuchi, Y. ; T. Nomiyama, N.
Kumagai, T. Uemura and
K.Omae. 2002. Cadmium
concentration current
Japanese and
Beverages. Journal
Occupational Health 44:240-
247.

Lopez, F. F.; C. Cabrera, M. L.
Luisa and M. C. Lopez 2002.

n

Foods



Nasser, 2008.

Aluminum levels in
convenience and fast foods: in
vitro study of the absorbable
fraction. Elsevier Science
B.V_All rights reserved.

Makun, H. A.; T. A. Gbodi, A. S.
Tijani, A. Abai and G.U.
Kadiri  2007. Toxicologic
screening of fungi isolated
from millet (pennisetum spp)
during the rainy and dry
harmattan seasons in Niger
State, Nigeria. African
Journal of Biotechnology
6(1): 034-040.

Marshall Sigmon 2002. Common
Toxic Molds Found After A

Water Loss. AQUA
RESTORATION Water,
Loss And Remediation
Services.

Morgan, J. M. 1999. Effects of
Processing on Heavy metal
content of Foods. Book of
Tmpact of processing of Food
safety, by Jackson, L. S;
Knize, M. G. and Morgen J.
N. Kluwer Academic/
Plenum Publishers New York.

Moubasher, A. H.; M. A. El-
Naghy and S. 1. Abdel-Hafez.
1972. Fungal flora of three
grains in Egypt.
Mycopathologia et Mycologia
Applicata 47: 261-274.

Mubasher, A. H. 1993, Soil
inngi in Qatar and other Arab
suntries.  The  center  of
scizntific and Applied
Re-=arch. University of Qatar,
Dol:a, Qatar.

46

Nagy, H.A.; A. M. Zakaria and
Souzan, R. Mahrous. 2006.
Contamination of Grains by
Mycotoxin - Producing Molds
and Mycotoxins and Control
by  Gamma Irradiation.
Journal of Food Safety 26
(3):184-201.

Nesheim,S.; N. F. Hardin, O. J.
Francis and W. S. Langham.
1973. Analysis of ochratoxins
A and B and their esters in
barley, using partition and
thin layer chromatography. 1.
Development of the method.
J. Assoc. Offic. Anal. Chem.,
56, 817- 821.

Nong Shim Corp 2005. Neoguri
Udon (Seafood  &Spicy).
Product of Korea, Instant
Noodles Review. WordPress.

Nordic Committee on Food
Analysis (NMKL) 1999 no
66, 3 edition. Coagulase
positive Staphylococci
enumeration in foods.

Nordic Committee on Food
Analysis (NMKL) 1999 no 71
5™ edition.  Salmonella
detection and enumeration in
foods.

Nordic Committee on Food
Analysis (NMKL) 1999 no
86, 3" edition. Aerobic
microorganisms
determination in food.

Nordic Committee on Food

Analysis (NMKL) 2003 no 67
4™ edition. Bacillus cereus
determination in foods.



Assiut J. of Agric. Sci., 39 (3) (29-49)

Nordic Committee on Food
Analysis (NMKL) 2004 no
44, 5™ edition. Coliform
bacteria detection in foods.

Nordic Committee on Food
Analysis (NMKL) 2005 no
125, 5t edition.
Thermotolerant coliform
bacteria and E. coli

enumeration in food and feed.

Okoye, Z. S. K. 1992. An over
view of mycotoxins likely to
contaminant Nigerian staple
foodstuffs. In: Okoye, Z. S. C.

(ed) proceedings of first
National workshop on
mycotoxin contaminant of
Nigerian food crops. Jos,

University press Ltd pp 9-27.

Panasenko, V. T. 1964. Some
new species of fungi on starch
from the  Ukraine.Ukine
56(1):58-63.

Raper, K. and D. Fenneli 1965.
The  genus  Aspergillus.
Baltimore: ~ Williams &
Wilkins, 57: 1089-1093.

Raper, K. B. and C.Thom 1949.
A manual of the Penicillia.
The Williams and Wilkins
Co., Baltimore.

Renquan, Z. 2004, From deadly
powdered milk to poisonus
sunflower seeds- How many
Foods can we still eat without
Worry ? The Epoch Times ,
Trend Magazine.

Roberts, B. A. and D. S. P.
Patterson, 1975. Detection of
twelve mycotoxins in mixed

47

animal feed stuffs, using
anovel membrane cleanup
procedure. J. Assoc. Offic.
Anal. Chem., 58: 1178-1181.

Samson, R. A.; E. S. Hoekstra, J.
C. Frisvad and O. Fittenborg,
1995. Introduction to food
borne fungi. 4™ edition central
bureau  Voor  Schimmel
culture Baarn, The
Netherlands . Prented by
Ponsen & Looyen,
Wageningen, Netherland, 54:
60-61.

Saito, M.; M. Enomoto and T.
Tastuno. 1971. Yellowed rice
toxins. In "Microbial Toxins",
(6) :358-367.Eds. Ciegler, A,;
Kadis, S. and Aji, S. l.:
Academic press, New York
and London.

Schulmacher, M.; M. A. Bosque,
J. L. Domingo and J.
Corbella. 1991. Dietary intake
of lead and cadmium in foods
in Tarragons Province, Spain.
Bulletin of  Environmental
Contamination and
Toxicology 46 (2).

Schatzmayr, G.; F. Zehner, M.
Taubel D. Schatzmayr, A.
Klimitsch, A. P. Loibner and
E. M.  Binder  2006.
Microbiologicals for
deactivating mycotoxins. Mol.
Nutr. Food Res., 50(6): 543-
551.

Scott, P.M.; J.W. Lawrence, W.
Van Walbeak. 1970.
Detection of mycotoxins by
thin- layer chromatography.



Nuasser, 2008.

Application to screening of
fungal extracts. Appl.
Microbiol. 20:839-42.

Scott, P. M. ; W. Van Walbeak;
B. P. C. Kennedy and D.
Anyeti. 1972. Mycotoxins
(ochratoxin A, citrinin and
sterigmatocystin) and
toxigenic fungi in grains and
other agricultural products. J.

~ Agric. Food Chem. 20: 1103-
1109.

Scott, P. M. 1994. Penicillium
and Aspergillus toxins. In
Miller, J. D. and Trenholm, H.
I., 1994. Mycotoxins in grains

Compounds other than
aflatoxins. Eagan press, U.S.
A. pp.3-514.

Simon, R.; R. Andrew and G.

Millard. 1997. Microbial
Quality and Preservatives in
FRESH PASTA AND
NOODLES ¢ 2008 ACT

Health Australia.

Smith, N. R. and V. T. Dawson
1944. The  bacteriostatic
action of rose bengal in media
used the plate count of soil
fungt. Soil Soc. 58: 467-471.

Stajich, J.  2007. Flaxseed
antifungals. SMBE. Google,s
AJAX Feed API.

Udagawa, S. 2005. Fungal
spoilage of foods and its risk

assessment. Nippon [shinkin
Gakkai Zasshi, 46(1): 11-15.

Wild, C. P. and A. J. Hall 2000.
Primary prevention of
hepatocellular carcinoma in
developing countries.
Mutation Research, 462:381-
383.

Xu, Y.; C 3" Hall and C. Wolf-
Hall 2008. Antifungal activity
of flaxseed protein extract

using  response  surface
methodology. J. Food Sci.
73(1):M9-14

Xu, J. B;; Q. X. Jia, J. J. GU and
k. C. Sung 2005. Review on

the qualitative and
quantitative analysis of the
mycotoxin  citrinin.  Food
Control, (in press).

Young; Ennian; D.S. Cheng;
Storile; Eric, Zou; Yuchun;
Yong and Wuyun
2006.Assessment  of  fresh

chinese white salted noodle
quality on four Sichuan major
varieties. Journal article

Zohri, A. A. and M. S. Sabah.
1992, he fungal flora and
natural occurrence of
mycotoxins of some poultry
feedstuffs and their
ingredients. Bull Fac. Sci.
Assiut Univ., 21(1-D): 89-99.

48



Assiut J. of Agric. Sci., 39 (3) (29- 49)

Ay yail) (o ALEED pualind) g 4y yhaill a pasall g 4y sl S
ZQ-\M\ @ﬂ’mw’ Za-gJu
eali 2aal
Ay gl Figyal ASLadl) — ) by ) Tl

sl o paall e (Arg el Sl ) ppedaall Aag pun &y jand Alge 42 Camen
O S agay oo IS S Bl Ay el ASledly mly ) Adliadl Ol
psisaslly paba)lly asmadlSlly dun jaad 4,0l 3y kil o pendly O Hhail)
o ALLYL e 6 25 s c_v\.'uﬂ ol L5l @il e (s paadl
Al byt e Wi &8 kil e sl des B &6 laaly e
Ol 35S palslay s 35S sla Sl

Ooptiall Cplaslh GIS e cilise daely Cbhill e il DG Jie S
Sokb S LAuLal el 8 Bgehall ey Ayl Gy pedd e Cpediil
(%342 = 16,7) apbwaithy (%50 - 41,5) Joss 4Bas gulla ¥l
3l giall 4 kil o ganll padaiul Je 25 WS (%20,8 — 9,8) iy s p3USU
Ahll s gle g &I Jabadll 48 Hha aadinlyy &y peddl e bRl cliadl b
<Ot Jinally g el (g dadl saad 5 e gl 445 )

ea O puad By (NMKL) aladiuls basl s 5iSs 4 ppdll Gl Jilas o5
A peall il e Ll A0 Siligald)

) pspedl S, walic 3 S 5 sae 2 gaadl By el Wl me el S5 LS

11250 ) pssisasNly { Oos—slefe sa 0,143 ) Galea ¥ 5 ( osilefe 520,076
(oslefe »

49



