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ABSTRACT

Rl e el e [e) s [9:17=E Falafel is one of the most popular artisanal foods in Iran, especially in
Khouzestan province. However, no comprehensive study has been performed to evaluate its microbio-

Received: 02 Nov 2021 logical and chemical properties. This study aims to evaluate microbiological and chemical properties of
Accepted: 17 Apr 2022 falafel samples collected from street food market in Ahvaz, Iran.
Available Online: 01 Mar 2022 S SERENEELRE Microbiological tests including total viable count (TVC), psychrophilic count, Esch-

erichia coli test, staphylococcus aureus test, coliform count, bacillus cereus test, Salmonella test, and
mold count were performed to evaluate microbiological properties of falafel samples (cooked and un-
cooked). The chemical properties were assessed by performing protein test, ash, carbohydrate, lipid,
salt, peroxide, and acidity tests. All tests were done according to the methods described by the Institute
of Standards & Industrial Research of Iran (ISIRI).
[T Microbiological tests revealed that TVC (108 cfu/g), coliform count (3.7x103 cfu/g) and mold count
(1.3x103 cfu/g) were significantly higher than the amounts set by the ISIRI (P<0.05), indicating high con-
¢ tamination of uncooked falafel samples. The major problems observed by chemical tests was the high
Keywords: content of lipid (20.11%) and peroxide value (47.85 meq/kg) which were significantly higher than the

Falafel, Microbial values set by the ISIRI (P<0.05).

properties, Chemi- ¢ [&TEER Microbiological and chemical properties of falafel are poor, indicating the poor hygienic con-
cal properties, Food ditions of its preparation in street food market. We recommend more attention to and supervision on
safety : the preparation of artisanal foods such as falafel in Iran.
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Extended Abstract

Introduction

ach year, about 600 million cases of food-

borne diseases and about 420000 related

deaths occur throughout the world. This is

one of the major challenges for the coun-

tries. The developing countries suffer from
foodborne diseases mostly caused by pathogenic micro-
organisms such as Escherichia coli, Staphylococcus au-
reus, Salmonella, coliforms, etc. Many foods can act as a
carrier of these pathogens and cause foodborne diseases.
Chemical contamination of foods is another issue, which
can be a significant threat for human health. For example,
consumption of foods with high amounts of saturated lip-
ids can lead to cardiovascular diseases. Nowadays, the
tendency to consume street foods have been increased
due to the changes in life style. These foods are sold in the
streets at lower prices compared to restaurants. Lack of
facilities and poor knowledge of foodborne diseases are of
important reasons of this condition. Many street foods are
being sold in Iran including sandwiches such as Falafel,
boiled eggs, Sambose, etc. Because of poor hygienic con-
ditions in preparation of $treet foods, consumers are in
danger of foodborne diseases. Foodborne diseases, such
as gastroenteritis pose an important risk for public health.
Falafel is one the most popular foods in Iran, especially in
Khouzestan province. However, no comprehensive study
has been performed on the microbiological and chemical
safety of this food.

Methods

In this study, 118 samples of falafel were collected ran-
domly from street food shops. and transferred to the food
and drug administration laboratory oof Ahvaz Jondisha-
pur University of Medical Sciences in Ahvaz, Iran. Sam-
ples were collected from the east and west of Ahvaz city
in summer and winter. Samples were collected in cooked
and uncooked forms. They were immediately put in sterile
containers, in vicinity of ice packs and transferred to the
laboratory. Cooked and uncooked falafel samples were
examined by microbiological and chemical analyses to
assess their quality. Microbiological tests including total
viable count (TVC), psychrophilic count, mold count, E.
coli test, staphylococcus aureus test, coliform count, bacil-
lus cereus test, and salmonella test were used to evaluate
microbiological safety of samples. To perform microbio-
logical tests, 10 g of cooked or uncooked falafel samples
was mixed with 90 mL of peptone water and then homog-
enized with a stomacher. Ten-fold serial dilution was car-
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ried out to reach appropriate dilution. The chemical quality
control was assessed by performing protein, ash, carbohy-
drate, lipid, salt, peroxide, and acidity tests. All tests were
done according to the methods described by the Institute
of Standards & Industrial Research of Iran (ISIRI). Statis-
tical analysis was carried out in SPSS v. 16 software.

Results

The TVC was 7.8x10? cfu/g for cooked falafel samples
and 108 cfu/g for uncooked falafel samples. The TVC
in uncooked samples were significantly higher than the
amount recommended by ISIRI (5x10* cfu/g) (P<0.05).
The uncooked samples had psychrophilic bacteria as
3.9x10° cfu/g, there was no psychrophilic bacteria in
cooked samples. The mean of mold count in uncooked
samples was 1.3x10° cfu/g compared to 10 cfu/g in
cooked samples. The mold count for uncooked samples
were higher than 102 cfu/g set by ISIRI. The Staphylo-
coccus aureus and Bacillus cereus were not found neither
in cooked samples nor in uncooked samples. E. coli test
was negative in all cooked samples, while it was positive
in 6 out of 57 uncooked samples (10.5%). Salmonella test
was negative in cooked samples, while it was positive in
4 uncooked samples (7%). The coliform count for cooked
and uncooked samples were 6.7 cfu/g and 3.7x10° cfu/g,
respectively. The coliform count in uncooked samples
was significantly higher the amount set by ISIRI (510
cfu/g). Overall, microbiological tests revealed that TVC
(10% cfu/g), coliform count (3.7x10° cfu/g) and mold
count (1.3x10° cfu/g) were significantly higher than the
amounts set by ISIRI (P< 0.05), indicating high contami-
nation of uncooked falafel samples. In chemical analysis,
protein test revealed that the values were significantly
higher than the value set by ISIRI. This means that the
falafel samples were in conformity with the ISIRI stan-
dard. The major problem observed in chemical tests was
the high content of lipid (20.11%) and peroxide value
(47.85 meq/kg) which were significantly higher than the
values set by ISIRI (P< 0.05).

Conclusion

In this study, 118 cooked and uncooked falafel samples
were collected from different areas of Ahvaz city. Micro-
biological tests revealed that the TVC (108 cfu/g), co-
liform count (3.7%103 cfu/g) and mold count (1.3x103
cfu/g) were significantly higher than the values set by
the ISIRI (P< 0.05), indicating high contamination of
raw falafel samples. The microbial tests showed that the
consumption of falafel could be a risk for the consum-
ers’ health and there was a possibility of foodborne patho-
gens transmission to the individuals. Chemical analysis
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revealed the risk of cardiovascular diseases. Based on the
findings of this study, the microbiological and chemical
safety of falafels are poor, indicating the poor hygienic
conditions of its preparation in the streets. This could be
due to the lack of appropriate facilities and good practice
for making falafel in the street shops. We suggest more at-
tention and supervision on artisanal foods, such as falafel.
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