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Abstract:
Rice, macaroni and other pastas are a staple food crop. However, the attack of fungal disease
poses a serious threat to the crop growth and productivity and leads toward yield loses. The aim
of this study was the isolation and identification of the fungi borne on the foods. These kinds of
foods are a product of different trademarks. Eleven (11) samples of Bulgur A, Bulgur B, barley
couscous, Wheat Couscous, barley Pasta penne,Wheat Pasta penne, Barley Pasta Beads, Wheat
Pasta Beads, Spaghetti Wheat Pasta, Long Grain Rice and Short Grain Rice used for
consumption were collected from local markets in the city of Al Khums in Libya.In this study,
44 isolates were isolated, indicating that there were significant differences between the foods.The
highest presence of fungi was found on the Bulgur A and,barley couscous, 47.7% and
27.2%respectively,whereas on barley Pasta penne, Wheat Pasta penne, Barley Pasta
BeadsandSpaghetti Wheat Pastano fungi were detected. The remaining foods were Bulgur B that
has a percentage of 15.9%, as well as Short Grain Rice with 4.54%, lastly Wheat Pasta Beads
and Long Grain Rice with 2.27%.The species belonging to the genus Aspergillus were found to
be present in the study with a percentage of 79.5%.Bulgur A 36.3%, Bulgur B 11.36%barley
couscous27.27%. Another species belonging to the genus Aspergillus niger was detected, 26%in
Wheat Pasta Beads.Long Grain Rice Aspergillus.sp. Towunknown fungi was found withShort
Grain Rice. The presence of fungi belonging to the species of Penicillium did not exceed 15.9%
in Bulgur A, and Bulgur B.
Keywords: Rice, Macaroni, Contamination, Libya, Aspergillus, Penicillium, Fungal.
1. Introduction:
Fungal contamination in food products like macaroni and rice can occur due to several factors.
Environmental conditions play a significant role, as fungi thrive in warm, humid environments.
High humidity or fluctuating temperatures in storage areas can create ideal conditions for fungal
growth. (Muthayya.;etal 2014).
Improper storage, such as keeping food in damp or poorly ventilated areas, can lead to moisture
accumulation,which promotes fungal contamination. For instance, rice stored in humid
conditions can become a breeding ground for fungi like Aspergillus flavus which is known to
proliferate in such conditions. (Amaike, S.; Keller, N.P 2011), (Mellon, J.E etal 2007).
Contaminated packaging is another risk factor; if packaging materials are not sterile or are
damaged, they can allow fungi to enter and contaminate the food. This is particularly risky for
products like pasta and rice that are often stored in bulk(Martinez-Miranda et al.2019). Cross-
contamination can also occur, as fungi can spread from contaminated surfaces, equipment, or
other food products. In stores, if proper hygiene practices are not followed, fungi can easily
transfer to macaroni and rice. Additionally, pre-harvest contamination is a concern, as fungi can
infect crops in the field or during the drying process, and these spores can survive through
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processing and packaging. To minimize the risk of fungal contamination, it is essential to store
food in cool, dry places, use airtight containers, and maintain good hygiene practices in storage
areas (Mohammadi Shad, Z etal 2022). Research on fungi contamination in food crops highlights
the importance of proper storage and environmental conditions to prevent fungal growth. Studies
on fungi and mycotoxins in rice emphasize the need for effective prevention strategies to
minimize contamination risks. Research on mycotoxins and toxic fungi in food provides insights
into sustainable management practices to prevent contamination. Novel approaches to
diagnosing and assessing fungal pathogens in rice offer valuable information on preventing pre-
harvest contamination(Kumar,etal 2021).
2. Materials and Methods
This study was conducted at food inspection center.
2. 1. Collection of Samples
Eleven (11) samples of Bulgur A, Bulgur B, barley couscous, Wheat Couscous, Pasta barley
penne, Pasta Wheat penne, Barley Pasta Beads, Wheat Pasta Beads, Spaghetti Wheat Pasta, Long
Grain Rice and Short Grain Rice used for consumption were collected from local markets in the
city of Al Khums. The samples were placed in a sterilized Bag. The contentssealed and
transferred to the mycological laboratory and kept in a cool place (3-5°C) till fungal cultivation,
isolation and identification.
3. 2. Determination of Fungi found in food
ISO, the International Organization for Standardization, has developed a horizontal method for
the enumeration of yeasts and molds in food and animal feeding stuffs. This method is specified
in 1ISO 21527-1, and it 2008 specifies a horizontal method for the enumeration and identity of
viable yeasts and molds in products intended for human consumption or feeding of animals,
having a water activity greater than 0.95. Eleven (11) samples of Bulgur A, Bulgur B, barley
couscous, Wheat Couscous, Pasta barley penne, Pasta Wheat penne, Barley Pasta Beads, Wheat
Pasta Beads, Spaghetti Wheat Pasta, Long Grain Rice and Short Grain Rice, were collected from
local markets in the city of Al Khums, west of Tripoli, Libya, by means of the colony count
technique at 28 °C plus or minus 1 °C.The plates were incubated at 28 + 2°C for 7-15 days prior
to visual differentiation and counting colonies. The colonies of slow growing fungi as well as
mycelial bits were transferred for identification of fungi.
2.3. ldentification of Fungi
The following references were used for identification of fungi (based on purely morphologically
macro-morphological characteristics using standard taxonomic key used previously (Samson et
al., 2010; Pitt & Hocking, 2009; Ellis et al., 2007; Pitt 1979; Raper &Fennell, 1965; Moubasher,
1993).
3. Results

The study identified 44 different fungal strains across various food samples, including
Bulgur A and B, barley and wheat couscous, barley and wheat pasta penne, barley and wheat
pasta beads, spaghetti wheat pasta, as well as long grain and short grain rice.
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Table 1: Isolation and identification of fungi associated with some Libyan food’s genera

fungal associated with | Tolal of fungi | Percent (%)
foods variety foods
Bulgur A Aspergillus 16-5 36.3%,11.36%
spp,Penicilliumspp
Bulgur B Aspergillus spp, 5-2 11.36%,4.54%
Penicillium spp
barley couscous Aspergillus spp 12 27.27%
Wheat Couscous No fungl - -
barley Pasta penne, No fungl - -
Wheat Pasta penne No fungl - -
barley Pasta Beads No fungl - -
Wheat Pasta Beads Aspergillus niger 1 2.27%
Spaghetti Wheat Pasta No fungl -
Long Grain Rice Aspergillusspp 1 2.27%
Short Grain Rice Unknown fungi 2 4.54%

4. Discussion

4.1. FungalPresences in Bulgur

Bulgur A and Bulgur B both show contamination with Aspergillusand Penicillium
species. Bulgur A has a higher total fungal count (16 for Aspergillus and 5 for Penicillium) with
percentages of 36.3% and 11.36%, respectively. Bulgur B has lower counts (5 for Aspergillus
and 2 for Penicillium), corresponding to 11.36% and 4.54%. This indicates that Bulgur A is
more prone to fungal contamination compared to Bulgur B.Penicillium species are known for
producing mycotoxins, which can pose serious health risks.

Recent research by

Sinus Wei and colleagues has focused on the analysis of fungal

contamination in various food products, including Bulgur. They found that Fusarium and
Alternaria were predominant in their samples, with Fusarium species producing significant

amounts of mycotoxins.

Figure (1): fungi contamination of Bulgur.

(Right = Aspergillus conidiophores and conidiae e e left= Penicillium conidiophores and conidia
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Figure (2): fungi contamination of Bulgur.
(Right = Aspergillus sp conidiophores and conidia e e e left= Penicillium conidiophores and
conidia)

Figure (3): fungi contamination of Bulgur.
(Right = Aspergillus sp conidiophores and conidia e e e left= Aspergillus sp conidiophores and
conidia)

The research results underscore the considerable occurrence of fungal contamination in a
variety of food items, particularly involving Aspergillus species being the most prevalent. This
aligns with existing research that underscores the widespread occurrence of Aspergillus species
in stored grains and cereals due to their ability to thrive in diverse environmental conditions. For
instance, a related paper by Pitt and Hocking (2009) discusses the ecology of fungi in food and
emphasizes that Aspergillus species are common contaminants in cereals and grains, often due to
improper storage conditions that encourage fungal growth.

http://tarbawej.elmergib.edu.ly 279



$all dzea
Journal of Educational | 2024 &ud2.17 gl 500 Jelas

ISSN: 2011- 421X 2025 yly 26 saall
Arcif Q3

Figure (4): fungi contamination of Bulgur. (Right = Aspergillus sp conidiophores and conidia
eee |eft= Aspergillus sp conidiophores and conidia

4.2. Fungal Presence in Couscous

Barley couscous is contaminated with Aspergillus species, showing a significant presence
with 12 instances, accounting for 27.27% of the total fungi. In contrast, Wheat couscous shows
no fungal contamination, suggesting that wheat couscous might be less susceptible to fungal
growth or that the conditions during storage and handling were more controlled.

Recent research in Libya, conducted as part of the Couscous project, has highlighted the
contamination of barley couscous with Aspergillus species. This study focused on isolating and
identifying fungal genera in commonly consumed cereals, including barley couscous. The results
showed a notable presence of Aspergillus species, which are recognized for their ability to

produce harmful mycotoxins(Aboukaleesh etal 2023).

Figure (5): fungi contamination of Couscous
(Right = Aspergillus sp conidiophores and conidia eee left= Aspergillus sp conidiophores and
conidia
http://tarbawej.elmergib.edu.ly 280
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4.3. Fungal Presence in Pasta

Both barley pasta penne and wheat pasta penne show no fungal contamination, indicating
good storage and handling practices. Similarly, barley pasta beads also show no fungal presence.
However, wheat pasta beads are contaminated with Aspergillus niger, albeit at a low level (1
instance, 2.27%). This suggests that while most pasta products are free from contamination, there
can be occasional instances of fungal presence, possibly due to specific conditions during
processing or storage.

Figure (6):fungi contamination of pasta
(Right = Aspergillus niger conidiophores and conidia eee left Aspergillus sp) conidiophores and
conidia

Abdel-Hafez et al. reported that Aspergillus niger is a common contaminant in rice and pasta
products, often due to improper storage conditions that favor fungal growth. Fungal
contamination in various food samples, particularly the prevalence of Aspergillus sp. and
Aspergillus niger, align with existing research on fungal contamination in rice and macaroni
product.
4.4. Fungal Presence in Rice

Long grain rice shows contamination with Aspergillusspecies (1 instance, 2.27%), while
short grain rice has unknown fungi (2 instances, 4.54%). This indicates that rice, regardless of
grain length, can be susceptible to fungal contamination, though the specific types of fungi may
vary. The detection of unknown fungi further emphasizes the need for comprehensive
identification and control measures.

Figure (7): fungal contamination of rice
(Right = fungal colonies surface of plate eee left= fungal colonies back of plate )
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Figure (8): fungi contamination of rice (Right = unknown fungi conidiophores and conidia eee
left= colonies of fungal)

For example, a paper by Abdel-Hafez et al. (2016) on fungal contamination in rice and macaroni
products highlights similar concerns. The study found that Aspergillus species were among the
most common contaminants in these food products, with Aspergillus flavus and Aspergillus
niger being particularly prevalentwhich can pose health risks if consumed.This conclusion is
reinforced by research from Samson et al. (2014) which emphasizes the likelihood of Aspergillus
niger to contaminate a variety of food products, particularly those kept in humid conditions.

These results underscore the importance of proper storage and handling of food products to

minimize fungal contamination.

5. Conclusion

The data indicates that fungal contamination is more prevalent in certain food products like

bulgur and barley couscous, while others like wheat couscous and various pasta types generally

show no contamination. The presence of Aspergillus species is common across several

contaminated products, highlighting the need for stringent storage and handling practices to
minimize fungal growth. Further research could explore the specific conditions that lead to
contamination in certain products and develop targeted strategies to prevent contamination.
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