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Abstract— Foodborne diseases are very easily transmitted
from contaminated food and food handlers. Bacteria and fungi are
the major factors for fruit spoilage. Food spoilage causes losses to
producers, distributors, and consumers in the form of reduced
quality and quantity and higher prices. The objective of this study
was to isolate and evaluate the antifungal analysis of food-borne
fungal pathogens. For the evaluation of pathogenic fungi Milk,
Chutney, Apple, Spinach, Salad, Guava, Fish, and Peas were
taken. All the other food samples were taken in polythene zip bags.
The vegetables and fruits were cut into small pieces with a
sterilized blade and then plated on Sabouraud dextrose agar
(SDA) aseptically and then incubated for 5 days. To find
foodborne pathogenic fungi in various food items, a total of 320
were collected for evaluation. Out of the total food samples (65),
20.31% were found positive for fungal pathogens in various
foodstuffs while 255 (79.68%0) food samples were found negative.
Among the positive food samples, Fusarium spp was more
predominant 28(43%) led by Aspergillus spp 25( 38.5%). In
comparison, Mucor and Cladosporium were found in low
frequency with percentages of 7(10.8%), 5(7.7%). For antifungal
activity, a panel of selected drugs was used to assess the
susceptibility of pathogens. Among the antifungals best activity
was shown by Voriconazole and intermediate activity was shown
by Fluconazole. While high resistance was observed in Nystatin as
compared to other antifungals.

Keywords— Antifungal, Pathogens, Foodstuffs, Contamination,
Food spoilage

. INTRODUCTION

[1] Foodborne diseases are very common and can easily
transmit from contaminated food and food equipment. Among
the foodborne pathogens, strains of Staphylococcus aureus,
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Bacillus cereus, Listeria monocytes, and Clostridium are very
important because of their presence in a wide range of
foodstuffs. [2] Weather conditions can selectively promote the
growth of particular fungal species, which cause rotting and
spoilage of grape berries before harvest. The fungi may also lead
to produce mycotoxins and cause contamination.

[3] Food spoilage is any change in the appearance, smell, or
taste of food products. Food spoilage causes losses to producers,
distributors, and consumers in the form of reduced quality and
quantity and higher prices. The factors that affect microbial
growth in food and constantly the association that develops also
determine the nature of spoilage and any health risks. The
influence of each factor on growth in a food system the factors
are present together and exert effects on microbial growth in
combination, either favorably or adversely.[4] Bacteria are the
major and important factor for fruit spoilage. They will survive
in suitable temperatures with the presence of food and water,
which caused changes in the appearance, color, and smell of the
fruits. [5] Vegetables are frequently consumed raw without
being exposed to the processes that reliably eliminate pathogens.
The washing of vegetable fruits and can reduce fungal levels but
cannot eliminate pathogens. Eating or drinking contaminated
foods or drinks can cause food-borne disease. [6] Post-harvest
fungal infection of fruits and vegetables is mainly caused by
fungal pathogens that can be harmful to both humans and
animals as they produce mycotoxins, post-harvest diseases in
fruits and vegetables are a serious problem that results in the loss
of a large percentage of crops and some fruits. Microorganisms,
including bacteria and fungi, cause considerable economic
losses by spoiling not only harvested fruits and vegetables but
also crops in their fields. The identification of food-borne fungi
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is a good step to control them. [7] The wide array of available
dairy foods challenges the microbiologist, engineer, and
technologist to find the best ways to prevent the entry of
microorganisms  includes  spoilage include  aerobic
psychrotrophic, Gram-negative, bacteria, yeasts, molds,
heterofermentative lactobacilli, and spore-forming bacteria. [8]
Certain fungi such as Aspergillus, Fusarium, and Penicillium are
commonly occurring filamentous fungi found in vegetables and
their growth may result in the production of mycotoxins, which
can cause a variety of illnesses in humans, from an allergic
response to immune suppression and cancer. [9] The
transmission of this disease by hand, food, and kitchen surfaces
had been reported from 5 to 100%. Several reports have been

indicated that food-borne diseases are a global problem.
Contaminated food causes 1.5 billion cases of diarrhea in
children annually, Leading To More Than 3 Million Deaths All
Over The World.

Il. MATERIALS AND METHODS

This research study was conducted in the Microbiology
Research Laboratory, Abasyn University Peshawar from April
2021 to May 2022. The work focused on isolation, identification
and antibiogram analysis of pathogenic fungal species from
various food stuffs.

TABLE | OVERALL FREQUENCY OF FUNGAL PATHOGENS IN VARIOUS FOOD ITEMS
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Mucor Cladosporium
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A total of 320 food samples were examined. For the
evaluation of pathogenic fungi Milk, Chutney, Apple, Spinach,
Salad, Guava, Fish and Pea were taken. All the others food
samples were taken in polythene zip bag. The fruits were cut into
small segments with a sterilized blade an ~ d then plated on
Sabouraud dextrose agar (SDA) aseptically and then incubated
at 28°C for 5 days. Culture was obtained and sub-culturing each
of the different colonies that emerged onto the SDA plates and
were incubated at 28°C for 5 days. As a control, each of the
healthy food samples was sterilized with 75% ethanol.

A. Description of the Study Area

A total of 320 randomly selected spoilt fruits and another
100 healthy looking fruits were examined. The fruits were cut
into small segments (3 mm in diameter) with a sterilized blade,
surface sterilized in 1% hypochlorite for 2 min, plated on
Sabouraud dextrose agar (SDA) aseptically and then incubated
at 28°C for 5 days. A pure culture was obtained and maintained
by sub-culturing each of the different colonies that emerged
onto the SDA plates and were incubated at 28°C for 5 days. As
a control, each of the healthy fruits was sterilized with 75%
ethanol. The fruits were cut into small segments (3 mm in
diameter) with a sterile blade, placed on SDA and then
incubated at 28°C for 5 days

B. Identification Method for Fungi

Agar disc diffusion method was used for screening
antifungal activities of each antibiotic. Yeast inoculums in
0.85% NaCl solution was spread on the surface of yeast extract-
peptone-glycerol (YPG) agar plate. Sterile filter paper discs
with 50 pg of Nystatin, 25 pg of Fluconazole, 1 pg of
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Voriconazole were used. Sterilized water was used as negative
control.

I1l. RESULTS

To find foodborne pathogenic fungi in various food items, a
total of 320 were collected for evaluation. Out of the total food
samples (65), 20.31% were found positive for fungal pathogens
in various foodstuffs while 255 (79.68%) food samples were
found negative (Table I) Among the positive food samples
Fusarium spp were more predominant 28 (43%) leading by
Aspergillus spp 25 (38.5%). Mucor and Cladosporium were
found in low frequency with percentages of 7 (10.8%), and 5
(7.7%) (Figure 1).
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Fig 1. Frequency distribution of fungal pathogens isolated from various food
items

For the evaluation of pathogenic fungi Milk, Chutney,
Apple, Spinach, Salad, Guava, Fish and Pea were taken (Tab. 1,



Figure 2). The percentages of fungi were high in Milk leading
by Chutney, Apple and Spinach. Intermediate frequency was
found of Salad, Spinach, Guava and Fish while very low
frequencies of fungal pathogen were found in Pea.
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Fig 2. Food wise frequency of fungal pathogens in various food items

For antifungal activity a panel of selected drugs were used
for the susceptibility of pathogens. Among the antifungal best
activity were shows by Voriconazole and intermidiate activity
were shows by Fluconazole. While high resistance were
observed in Nystatin as compare to other antifungals (Figure 3)

IVV. DISCUSSION

Foodborne diseases are very easily transmitted from
contaminated food and food handlers. Bacteria and fungi are the
major factors for fruit spoilage. Food spoilage causes losses to
producers, distributors, and consumers in the form of reduced
quality and quantity and higher prices [1, 2]. Therefore the
objective of this study was to isolate and evaluate the antifungal
analysis of food-borne fungal pathogens. For the evaluation of
pathogenic fungi Milk, Chutney, Apple, Spinach, Salad, Guava,
Fish, and Pea were taken. The same work was conducted by [23]
in Nigeria A total of 100 samples were taken results show that.
the frequency of Aspergillus was found 38% high in pineapple,
oranges, pawpaw, and tomatoes leading by Fusarium with the
frequency of occurrence of 31% in fruits while Penicillium and
Rhizopus found in low-frequency rate of 4% each food item
respectively.
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Fig 3. Sensitivity profile of commonly used Antifungals
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Among the positive food samples, Fusarium spp were more
predominant 28 (43%) leading by Aspergillus spp 25 (38.5%).
While Mucor and Cladosporium were found in the low
frequency with the percentage of 7 (10.8%), 5 (7.7%). The same
research was also performed by [16, 23, 24] the most common
fungal species were Aspergillus found in all fruits during storage
of fruits. Other fungal pathogens Alternaria, Cladosporium,
Fusarium, Mucor, Penicillium, and Rhizopus were common in
fruits.

For antifungal activity, a panel of selected drugs was used
for the susceptibility of pathogens. Among the antifungal best
activity was shown by Voriconazole and intermediate activity
was shown by Fluconazole. While high resistance was observed
in Nystatin as compared to other antifungals. The same work
was also conducted by [1] the isolates of the fungal pathogen
were Aspergillus nigar in a high-frequency rate of (50%) led by
Candida krusei the frequency rate of (19%) the low frequency
of Fusarium exosporium (6%) and Mucor (25%). Antifungal
analysis of fungal isolates had shown differential sensitivities
toward Voriconazole. While Fluconazole and Nastatin have a
high resistant rate.

V. CONCLUSIONS

Four Fungal species were successfully isolated in eight types
of food samples and identified as Fusarium spp were more
predominant 28(43%) led by Aspergillus spp 25( 38.5%). While
Mucor and Cladosporium were found in the low frequency with
the percentages of 7 (10.8%), and 5 (7.7%). Further research
work is required to explore more about the effect of these fungal
species associated with food spoilage. Improved preservation
methods, and handling, and recommended to enhance the
quality of food for eating.

ACKNOWLEDGMENTS

The authors are very grateful to acknowledge Gondar
Agricultural Research Center (GARC) and the wheat project for
their financial and logistical support. Furthermore, the authors
would like to thank the district office of agriculture and the
farmers for their cooperation during the installation of the pipes.
In particular, we would like to thank Dr. Cherinet Alem for his
encouragement and financial support on behalf of the wheat
project.

REFERENCES

Khan, H., Ullah, S., Salman, M., Hussain, F., Anwar, Y., Ullah, I., &
Shuaib10, M. (2019). Microbiological safety and antibiogram analysis of
selected food products obtained in the marketplace of Peshawar and
Mardan, KPK, Pakistan. Polish Journal of Environmental Studies, 28(6).
Mikugova, P., Santini, A., Ritieni, A., Pavlokin, J., & Srobarova, A.
(2012). Berries contamination by microfungi in Slovakia vineyard
regions: Impact of climate conditions on microfungi biodiversity. Revista
iberoamericana de micologia, 29(3), 126-131.

Anwer, S. S, Ali, G. A.,, Hamadamin, C. Z., & Jaafar, H. Y. (2017).
Isolation and identification of fungi from fast food restaurants in Langa
Bazar. International Journal of Environment, Agriculture and
Biotechnology, 2(4), 238822.

Hasan, N. A., & Zulkahar, I. M. (2018, October). Isolation and
identification of bacteria from spoiled fruits. In AIP Conference
Proceedings (Vol. 2020, No. 1, p. 020073). AIP Publishing LLC.
Yaradua, S. S. (2018). Isolation and identification of fungi from some
selected vegetables in Kankara local government area, Katsina State.
Journal of Microbiology Research, 3(1), 70-76.

(1]

[2]

(3]

(4]

(5]



(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Saleh, I., & Al-Thani, R. (2019). Fungal food spoilage of supermarkets’
displayed fruits. Veterinary world, 12(11), 1877.

Rawat, S. (2015). Food Spoilage: Microorganisms and their prevention.
Asian Journal of Plant Science and Research, 5(4), 47-56.

Samuel, O., Ogonna, N., & Ifeanyi, O. (2016). Isolation, characterization
and identification of microorganisms from spoilt carrots obtained from
Ose Market Onitsha, Nigeria. Universal Journal of Biomedical
Engineering, 4(1), 6-9.

Rahimi, Seyyedeh Masoomeh, et al. "Evaluation of bacterial and fungal
contamination of kitchens of Birjand University of Medical Sciences."
BMC research notes 12.1 (2019): 1-6.

Muhammad, A. S., Mohammed, I. U., Ameh, M., Bello, I., Haliru, B. S.,
Bagudo, H. A., & Sanda, A. (2018). Isolation and identification of fungi
associated with the spoilage of sweet orange (Citrus sinensis L) and
banana (Musa sapientum L) in Sokoto Metropolis. Journal of Applied
Biotechnology & Bioengineering, 5(3), 172-182.

Nurtjahja, K., Zuhra, C. F., Sembiring, H., Bungsu, A., Simanullang, J.,
Silalahi, J. E., ... & Sartini, S. (2019). Fungal contamination spices from
Indonesia with emphasis on Aspergillus flavus. Czech Journal of Food
Sciences, 37(5), 338-344.

Felsociova, S., Kacaniova, M., Hleba, L., Petrova, J., Pavelkova, A.,
Dzugan, M., & Grabek-Lejko, D. (2021).Microscopic fungi isolated from
Polish honey. Journal of Microbiology, Biotechnology and Food
Sciences, 2021, 1040-1049.

ELbagory, A. M., Amal, M. E., Hammad, A. M., & Salwa, A. D. (2014).
Prevalence of fungi in locally produced cheese and molecular
characterization of isolated toxigenic molds. Benha veterinary medical
Journal, 2, 9-20.

Akinro, E. B., Adetuberu, I. A., Efunwole, O. O., & Olakunle, T. P.
(2015). Isolation and identification of fungal species associated with the
spoilage of some selected edible fruits in Iree town of Boripe Local
Government, Osun State, Nigeria. Journal of Research in Pharmaceutical
Science, 2, 07-10.

Mailafia, S., God’spower Richard Okoh, H. O., Olabode, K., & Osanupin,
R. (2017). Isolation and identification of fungi associated with spoilt fruits

25

[16]

[17]

(18]

(19]

[20]

[21]

[22]

(23]

[24]

vended in Gwagwalada market, Abuja, Nigeria. Veterinary world, 10(4),
393.

Frimpong, G. K., Adekunle, A. A., Ogundipe, O. T., Solanki, M. K.,
Sadhasivam, S., & Sionov, E. (2019). Identification and toxigenic
potential of fungi isolated from Capsicum peppers. Microorganisms, 7(9),
303.

Al-Najada, A. R., & Gherbawy, Y. A. (2015). Molecular identification of
spoilage fungi isolated from fruit and vegetables and their control with
chitosan. Food Biotechnology, 29(2), 166-184.

Ghasemi, P. A., Jahanbazi, P., Enteshari, S., Malekpoor, F., & Hamedi,
B. (2010). Antimicrobial activity of some Iranian medicinal plants.
Archives of Biological Sciences, 62(3), 633-641.

Angelini, P., Pagiotti, R., Menghini, A., & Vianello, B. (2006).
Antimicrobial activities of various essential oils against foodborne
pathogenic or spoilage moulds. Annals of microbiology, 56(1), 65-69.

Chitra, K., & Annadurai, G. (2013). Antimicrobial activity of wet
chemically engineered spherical shaped ZnO nanoparticles on food borne
pathogen. International food research journal, 20(1).

Abdullah, Q., Mahmoud, A., & Al-harethi, A. (2016). Isolation and
identification of fungal post-harvest rot of some fruits in Yemen. PSM
Microbiology, 1(1), 36-44.

Mailafia, S., God’spower Richard Okoh, H. O., Olabode, K., & Osanupin,
R. (2017). Isolation and identification of fungi associated with spoilt fruits
vended in Gwagwalada market, Abuja, Nigeria. Veterinary world, 10(4),
393.

Thiyam, B., & Sharma, G. D. (2013). Isolation and identification of fungi
associated with local fruits of Barak Valley, Assam. Current World
Environment, 8(2), 319.

Tafinta, I. Y., Shehu, K., Abdulganiyyu, H., Rabe, A. M., & Usman, A.
(2013). Isolation and identification of fungi associated with the spoilage
of sweet orange (Citrus sinensis) fruits in Sokoto State. Nigerian Journal
of Basic and Applied Sciences, 21(3), 193-196.



