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Abstract

Sixty samples were taken from the covers and displays of phones,
and 2 samples from the headphones of biology students in the College
of Science, Salahaddin University. Fungal genera were diagnosed
phenotypically based on the color and shape of the colony from the
front and reverse sides in the Petri dish, and diagnosed microscopically.
Twenty-one fungal genera belonging to 29 species were isolated. The
highest genera of fungal isolates were Aspergillus spp. Four new
genera, Kutilakesopsis sp., Myrothecium verrucaria, and Thanatephorus
Cucumis, and two new species, Dreschlera bisepta and Tritrachium
oryzae, were recorded for the first time from mobile phones of biology
students in the College of Science, Salahaddin University-Erbil. In
addition, yeast was identified on CHROM Agar based on the formation
of a colony color, such as Candida albicans, C. glabrata, and C.
parapsilosis. The sensitivity test by the Agar Well Diffusion Method
was performed for six species of Aspergillus against four sterilized
agents: Dettol, Ethanol (%70%), Sanitizer, and Wet wipes on Sabouraud
Dextrose Agar (SDA). Compared to the control, Aspergillus species
were shown to be fairly sensitive to each of the tested sterilizing agents
based on the zone of inhibition of growth, except that the sanitizer was
resistant to all species of Aspergillus. This means it is necessary to
sterilize a phone with sterilizing agents, as it can be a source of disease
transmission.

1. Introduction:
A mobile phone, often known as a cell phone, is a portable,

long-range electronic device used for private communication
in day-to-day. It is often kept close to the body of the human.
Since the majority of adults and many youths now own mobile
phones, they have surpassed landlines in most countries [1],
[2]. Numerous germs that are often found on the skin thrive
in the heat produced by phones and the continual handling,
according to microbiologists. Additionally, users’ frequent
handling of mobile phones creates an environment conducive
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to the spread of germs and illnesses linked to hospitals [3],
[4], [5]. Due to their portability, mobile phones can be kept
in a variety of locations, including dining tables, restrooms,
kitchens, and even pants. This may pose a health risk and
harbour numerous bacteria that inhabit every square inch of
the mobile phone screen [6], [7]. Microbes dwell in every part
of mobile phones, which makes them harmful. These microor-
ganisms, particularly fungi that infect the skin and respiratory
tract, can increase the risk of infection. Mobile devices are
contaminated by numerous common fungi [8]. The kingdom
Myceteae includes fungi, which are among the most common
living things on Earth. There are around 144 thousand species
of fungi, including Molds, rusts, yeasts, and fungi with eco-
logical and therapeutic significance [9]. The following are
the most common fungi linked to cell phones: Aspergillus,
Candida, Cladosporium, Fusarium, Penicillium, and Rhizo-
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pus. Overuse of Bluetooth or conventional headphones fosters
the perfect habitat for the growth of fungus. Furthermore,
any foreign body in the ear might result in a yeast infection
and an auditory canal disease, both of which impede hearing
[10]. It is recognized that several fungal genera, including
Fusarium sp., Penicillium sp., Candida sp., Cladosporium sp.,
Aspergillus sp., and Rhizopus sp., can be harmful to humans
and other hosts to varying degrees. These fungi can cause a
variety of illnesses, especially in immunocompromised peo-
ple, ranging from minor infections to serious, potentially fatal
invasive mycoses [11], [12]. To identify the most common
genera of fungi found in mobile phones and earphones, the
goal of the current investigation was to separate and charac-
terize fungi from phones and earbuds of a sample of biology
students from all classes, both medical and general. and assess
how well certain sterilizing agents work to stop or lessen the
growth of fungal isolates.

2. Material and Methods:
2.1 Media:
2.1.1 Sabouraud dextrose Agar (SDA):

Prepared by dissolving 63 grams in one liter of D.W. and
autoclaving for 15 minutes at 121 degrees Celsius and 15
pounds per square inch.

2.1.2 CHROMagar Candida (bioMérieux, France):
Dissolve 47.7 g in 1 Liter of D.W. to prepare. Heat and

bring to a boil (100 oC), stirring or swirling often until the agar
has completely melted. Avoid heating to over 100 degrees
Celsius.

2.2 Collection of samples:
The research was carried out in the Salahaddin University

College of Science. A Total of sixty mobile phones and two
headphones were randomly sampled from (30 females and
30 males) students of the biology department (Medical and
general group), 15 samples from each stage (1st , 2nd , 3rd , and
4th), during two months from October to December, 2024.
These samples differed in terms of gender, grade, duration
of mobile use, frequency of cleaning, method of cleaning,
quality of the mobile, and use of headphones. The samples
were collected by carefully passing a cotton swab moistened
with saline over each mobile device (screen and cover) and
headphone (if present). Each swab was first inoculated onto
SDA medium, enriched with chloramphenicol to inhibit bac-
terial growth, and then incubated at 25 oC for five to seven
days, during which the isolates were monitored for growth
and colonial description [13].

2.3 Fungal diagnosis:
The colour and shape of the colony on the front and back

sides of the Petri dish were used to diagnose the fungi phe-
notypically. A small sample of the colony was placed on a
sterile glass slide and treated with one drop of Lactophenol
Cotton Blue (LPCB) to facilitate microscopic diagnosis of the

fungi. A light microscope was then used to examine the slide
at a 40X magnification, and the results were recorded. The
taxonomic keys of fungi determine the texts (books) needed
for their identification, such as: [14], [15], [16], [17], [18].
The slide culture is the best method for preserving and observ-
ing the actual structure of a fungus. It is not a rapid technique,
but it is unsurpassed as a routine means of studying the fine
points of the microscopic morphology of fungi [19]. The iden-
tification of some mold, such as Penicillium sp., was carried
out in a similar way to that of Aspergillus, where the diameter
of the grown colonies, colony color, and the pigmentation of
the fungi were observed. Fungal structures were measured
using a stage and an ocular micrometer [20].

2.4 Chromogenic medium (CHROM Agar Candida):
All yeast cultures were cultivated on CHROM Agar (BioM-

érieux, France) following incubation (48 hours at 37 oC), and
the identification of yeast was based on colony colour [21].

2.5 Antifungal Sensitivity Test:
The sterilizing agents include: Dettol, Ethanol (70%), Sani-

tizer, and Wet wipes were tested against Aspergillus isolates.
Five days of fresh colony cultures cultivated on SDB were
used to create the Aspergillus species inoculum, which was
then adjusted to 1x106/ml using a bright-line hemocytometer
(Hausser Scientific, Horsham, PA). In short, each isolate was
suspended in 100µL of SDA, and 6 mm diameter wells were
punched in the culture media using a sterile corkborer. Each
well was then filled to the brim with 100µL of each drug. For
twenty-four hours, the treated plate was incubated at 37 oC.
Using a ruler, the widths of the zones of inhibition for each
sterilizing agent were measured in millimetres [22], [23].

3. Results and Discussion:
A total of sixty mobile phones, in addition to headphones,

were randomly collected from four stages of students (30
female and 30 male) in the Biology Department of Science-
Salahaddin University. Fifteen students were randomly cho-
sen from each of the following grades: 1st , 2nd , 3rd , and 4th.
Fungal genera were identified phenotypically based on macro-
scopic and microscopic examination (Figure 1). The stage,
Sex, type of mobile, type of cover (smooth or rough), du-
ration of mobile use, frequency, method of cleaning, use of
headphones, colonies of fungal isolates, and other factors are
summarized in Table 1. The data in this table illustrates the
impact of cleaning the phone by the students on the percent-
age of fungal growth, with a few exception, it was revealed in
general that the students who never cleaned their phones can
lead to an increase in the colonies of fungi, such as, sample 47,
the colony of fungi was 30 colonies, followed by sample 3 (23
colonies), sample 49 (22 colonies), sample 55 (20 colonies),
and sample 51 (18 colonies), while fungi did not appear on
the phones of the students who cleaned them daily, such as
samples 21, 24, and 36.
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Figure 1. Microscopic features of fungi genera and species stained with lactophenol cotton blue (40X) A. Aspergillus B.
Paecilomyces sp. C. Chalara sp., D. Alternaria alternata E. Tritrachium oryzae F. Geotrichum candidum G. Epidermophyton
sp. H. Cladosporium sp.
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Table 1. Questionnaire taken from the students about their mobile phone samples and colonies of fungal isolates.

S Ge Gr DOUP FOC WOC Mo H CFI

1 M 1st class 5 h A few times a week Tissue paper S Nil 4

2 M 1st class 7-8 h once a week Wet wipes S Nil 11

3 M 1st class 4 h Never — S Nil 23

4 M 1st class 8 h Once a month Wet wipes S Nil 5

5 F 1st class 9 h Twice a week Tissue paper S Nil 7

6 F 1st class 7 h Once a week Tissue paper S Nil 16

7 F 1st class 5 h Twice a day Tissue paper S Nil 4

8 F 1st class 6 h Once a day Tissue paper S Nil 4

9 M 1st class 10 h Once every few days Tissue paper S Nil 12

10 M 1st class 11 h Once a week Tissue paper S Nil 11

11 F 1st class 6 h Every day Tissue paper S Nil 10

12 F 1st class 10 h Once a month Tissue paper S Nil 4

13 F 1st class 8 h Once a week Tissue paper S Nil 15

14 M 1st class 3 h Once a month Tissue paper S Nil 9

15 M 1st class 6 h Once a month Tissue paper S Nil 10

16 F 2nd class 5 h Twice a week Wet wipes S Nil 12

17 M 2nd class 16-17 h Never — S Nil 5

18 F 2nd class 5-6 h Once a day Wet wipes S Nil 1

19 F 2nd class 5-6 h Once a day Tissue paper S yes 3

20 F 2nd class 4-5 h Once a week Alcohol S Nil 1

21 F 2nd class 3-4 h 3-4 days a week Wet wipes S Nil 0

22 F 2nd class 5h Once a day Wet wipes S Nil 3

23 F 2nd class 5h Once a day Tissue paper S Nil 6

24 F 2nd class 5-6 h Twice per day Alcohol S Nil 0

25 M 2nd class 5h Once a month Tissue paper S Nil 5

26 M 2nd class 8 h Once a 3-month Wet wipes S Nil 11

27 M 2nd class 4-5 h Never — S Nil 6

28 M 2nd class 3-4 h Once a week Alcohol S Nil 4

29 M 2nd class 15-16 h Never — S Nil 3

30 M 2nd class 4-5 h Twice a week Alcohol S Nil 10

31 M 3rd class 4 h Never — S Nil 1

32 F 3rd class 6-7 h Once a week Wet wipes S Nil 5

33 F 3rd class 7-8 h Once a day Wet wipes S Nil 3

34 F 3rd class 7-8 h Once every 2 days Wet wipes S Nil 9

35 F 3rd class 7-8 h Once every 2 days Alcohol S Nil 13
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36 F 3rd class 6-7 h Once a day Wet wipes S Nil 0

37 F 3rd class 5-6 h Never — S Nil 6

38 F 3rd class 6 h Once every 2 days Alcohol S Nil 5

39 F 3rd class 8-10 h Once a week Alcohol B Nil 9

40 M 3rd class 8 h Never — S Nil 8

41 M 3rd class 6 h Every day Wet wipes S Nil 2

42 M 3rd class 8 h Once a month Alcohol S Nil 4

43 M 3rd class 9h Once every 3 weeks Tissue paper S Nil 2

44 M 3rd class 3-4 h 3-4 per day Alcohol S Nil 11

45 M 3rd class 5-6 h Once a month Wet wipes S Nil 12

46 M 4th class 4-6 h Once a week Wet wipes S Nil 16

47 M 4th class 8-10 h Never — S Nil 30

48 F 4th class 4 h Every day Wet wipes S Nil 4

49 F 4th class 12 h Never — S Nil 22

50 F 4th class 6 h Once a month Tissue paper S Nil 16

51 F 4th class 6 h Never — S Nil 18

52 F 4th class 3 h Once a week Wet wipes S Nil 10

53 M 4th class 6 h Once a week tissue paper S Nil 2

54 F 4th class 9 h 2-3 per day Wet wipes S Nil 9

55 F 4th class 10 h Never — S Nil 20

56 M 4th class 10 h Once a month Tissue paper S Nil 7

57 M 4th class 3-4 h Never — S Nil 3

58 M 4th class 5 h Never — S Nil 2

59 M 4th class 7 h Never — S Nil 1

60 M 4th class 3-4 h Never — S Yes 7
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Table 2 shows 11 genera of fungi belonging to 15 species,
isolated from 1st-class students, including Alternaria alter-
nata, Aspergillus flavus, A. fumigatus, A. niger, A. ochraceus,
A. terreus, Beltrania sp., Cystobasidium sp., Gliocladium sp.,
Kutilakesopsis sp., Mucor sp., Mycelia sterilia, Penicillium
sp., Rhizoctonia sp., and Yeasts. The fungal isolates with the
highest frequency and prevalence were Aspergillus species.
(82 colonies), while Alternaria alternata, Beltrania sp., and
kutilakesopsis were the lowest (1 colony) for each genus.

Table 3 reveals ten fungal genera, representing fifteen
species, that were isolated from second-class students’ cell
phones. These include Aspergillus flavus, A. niger, A. oryzae,
A. terreus, Chalara sp., Cladosporium sp., Fusarium sp., Glio-
cladium sp., Mycelia sterilia, Epidermophyton sp., Penicillium
sp., Rhizoctonia sp., and enzymes. Chalara sp., Fusarium sp.,
Epidermophyton sp., and Gliocladium sp. had the lowest
prevalence and frequency (1 colony) for each genus, whereas
Aspergillus spp. had the highest frequency and prevalence
among the fungal isolates (52 colonies). Furthermore, head-
phones were used to isolate two colonies of A. fumigatus.

Table 4 illustrates ten genera of fungi belonging to four-
teen species isolated from the mobile phone of 3rd-class stu-
dents, including: Alternaria alternata, A. raphani, Aspergillus
flavus, A. niger, A. oryzae, A. terreus, Cladosporium sp.,
Drechslera biseptata, Geotrichum candidum, Mycelia sterilia,
Paecilomyces sp., Rhizoctonia sp., and Yeast. Aspergillus
spp. had the highest prevalence and frequency among the
fungal isolates (66 colonies), while Geotrichum candidum
and Rhizoctonia sp. (1 colony), the lowest.

Table 5 shows ten genera of fungi belonging to four-
teen species, isolated from the mobile phone of 4th-class
students, such as Aspergillus flavus, A. fumigatus, A. niger,
A. ochraceus, Myrothecium verrucaria, Paecilomyces sp.,
Penicillium sp., Rhizoctonia sp., Thanatephorus Cucumis, Tri-
tirachium oryzae, and Yeasts. The fungal isolates with the
highest frequency and prevalence were Aspergillus species
(107 colonies), while Myrothecium verrucaria, Thanatepho-
rus Cucumis Tritirachium oryzae (1 colony for each), were
the lowest. In addition to 1 colony of Alternaria alternata and
3 colonies of A. flavus were isolated from headphones.

In Tables 3, 4, 5 the species of Candida were identified on
Chromagar medium, depending on colony color after 48 hours
at 37 oC. Each of Candida albicans (11 colonies), C. glabrata
(14 colonies), C. parapsilosis (1 colony) was identified.

Table 6 presents a comparison between females and males
regarding the number of fungal colonies among all grades
of biology students. The number of fungal colonies in both
males and females is 472, female (235 colonies) and male
(237colonies), indicating that the male phone samples had
two more fungal colonies than the female phone.

In general, the new genera isolated from mobile phones

include Chalara sp., Myrothecium verrucaria, Thanatepho-
rus Cucumis, and Kutilakesopsis, sp., while the new species
include Dreschlera bisepta and Tritrachium oryzae.

Table 7 shows all six species of Aspergillus that were
studied against sterilizing agents: Dettol, Ethanol (%70%),
Sanitizer, and Wet wipes, according to the growth inhibitory
zone. SDA agar was subjected to the Agar Well Diffusion
Method. In general, Aspergillus spp. was reported to be mod-
erately sensitive to each tested sterilized agent compared to
the control, except that the sanitizer was resistant to all species
of Aspergillus (Figure 2).

These results agree with the results of [24], who examined
the prevalence of high quantities of fungus from Brazilian
public telephones contaminating cell phones. [10], indicated
that a significant percentage of A. niger and a group of harm-
ful fungi had been isolated. [25], discovered fungi that are
known to cause irritation, allergic asthma, and respiratory in-
fections include Alternaria sp., Pencillium sp., and Aspergillus
sp. [26], isolated Alternaria alternata, Aspergillus niger, A.
flavus, A. fumigatus, Cladosporium sp., Penicillium spp., and
Rhizopus stolonifera.

Numerous experts have recently looked into the possibility
of bacterial and fungal contamination of cell phone surfaces
[27]. [9], gathered 13 samples from the screens of phones
and headphones, then isolated multiple fungal species, and
identified six different types of fungi. Aspergillus sp. was
the most prevalent fungus in phones, while Penicillium sp.
and Aspergillus sp. were the most prevalent fungi in head-
phones. [28], examined the microbiological colonization of
cell phones used by Baqubah Technical Institute nursing stu-
dents.

Alternaria spp., Aspergillus fumigatus, A. niger, Cla-
dosporium spp., and Penicillium sp. were among the fun-
gal species isolated. [29], [30], identified Candida spp. on
CHROM agar medium, according to the colony’s colour. [31],
[32] identified Candida albicans and C. krusei on CHROMa-
gar following a 48-hour incubation period at 37 oC.

According to the study, numerous fungus species were
found on the students’ cell phones, which may be a significant
source of human cross-transmission [33]. A study conducted
at Universitas Swadaya Gunung Jati’s Faculty of Medicine
examined the microbial contamination of cell phones and
determined which fungal microbial species were most signif-
icant. The following fungal isolates were found: Alternaria
sp., A. flavus, A. Fumigatus, A. niger, A. ochraceus, Candida
sp., Cladosporium sp., Mucor sp., and Penicillium sp. Due to
frequent handling, it was shown that public phones harbour a
variety of fungi, including A. niger and Rhizopus sp. [1].
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Figure 2. Antifungal sensitivity of sterilized agents: Dettol (D), Ethanol (E), Sanitizer (S), and Wet wipes (W), against A.
Aspergillus flavus B. A. fumigatus C. A. niger D. A, ochraceous E. A. oryzae F. A. terreus.on SDA, after 4 days at 28±2 oC
using agar Well Diffusion Method, well diameter (6mm), Petri dish size (9cm)
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Table 2. Phenotypic identification of the fungal isolates from 1st class students.

Samples

Isolates 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total

Alternaria alternata 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

Aspergillus flavus 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 3

A. fumigatus 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 3

A. niger 1 1 3 3 0 0 1 0 0 0 0 0 0 0 0 9

A. ochraceus 2 0 0 2 0 0 0 1 7 0 4 0 0 3 6 25

A. terreus 0 0 0 0 0 16 0 0 0 11 0 0 15 0 0 42

Beltrania sp. 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

Cystobasidium sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2

Gliocladium sp. 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2

kutilakesopsis sp. 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1

Mucor sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4

Mycelia sterilia 0 0 2 0 2 0 0 0 0 0 0 3 0 70 0 7

Penicillium sp. 1 0 4 0 0 0 0 1 3 0 0 1 0 0 0 10

Rhizoctonia sp. 0 0 2 0 1 0 0 1 0 0 0 0 0 0 1 5

Yeasts 0 5 11 0 4 0 0 1 0 0 6 0 0 0 3 30

Total 4 11 23 5 7 16 4 4 12 11 10 4 15 9 10 145

4. Conclusions:
Numerous fungal species infected the mobile phones and

earphones under examination, potentially causing illness and
influencing pupils’ behaviour. The fungal isolates with the
highest frequency and prevalence were Aspergillus species.
Everyone should receive hygiene education, follow thorough
instructions, wash their hands frequently, and regularly de-
contaminate their mobile phones by properly cleaning them
to lower this possible risk. Numerous fungal species were
found on the students’ cell phones, which may be a significant
source of human cross-transmission.
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Table 3. Phenotypic identification of the fungal isolates from 2nd class students.

Samples

19

Isolates 16 17 18 Mo H 20 21 22 23 24 25 26 27 28 29 30 Total

Aspergillus flavus 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1

A. fumigatus 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2

A. niger 11 4 0 0 0 0 0 0 0 0 3 6 2 0 0 1 27

A. oryzae 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 3

A. terreus 0 0 0 0 0 0 0 0 2 0 1 4 1 3 2 6 19

Candida albicans 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

C. parapsilosis 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1

Chalara sp. 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Cladosporium sp. 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2

Fusarium sp. 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Gliocladium sp. 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1

Mycelia sterilia 0 0 0 1 0 0 0 1 1 0 0 1 0 0 0 0 4

Epidermophyton sp. 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1

Penicillium sp. 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2 3

Rhizoctonia sp. 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 1 3

Total 12 5 1 1 2 1 0 3 6 0 5 11 6 4 3 10 70

Table 4. Phenotypic identification of the fungal isolates from 3rd class students.

Samples

Isolates 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 Total

Alternaria alternata 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

A. raphani 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2

Aspergillus flavus 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1

A. niger 0 2 0 8 12 0 0 0 8 0 0 0 1 11 10 52

A. oryzae 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 3

A. terreus 0 0 0 1 0 0 0 0 0 5 0 3 0 0 1 10

Cladosporium sp. 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 2

Drechslera biseptata 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 3

Geotrichum candidum 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

Mycelia sterilia 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 2

Paecilomyces sp. 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2

Rhizoctonia sp. 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1

Yeast 1 2 0 0 1 0 6 0 0 0 0 0 0 0 0 10

Total 1 5 3 9 13 0 6 5 9 8 2 4 2 11 12 90
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Table 5. Phenotypic identification of the fungal isolates from 4th class students.

Samples

60

Isolates 46 47 48 49 50 51 52 53 54 55 56 57 58 59 Mo H Total

Alternaria alternata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

Aspergillus flavus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 6

A. fumigatus 6 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15

A. niger 2 0 0 22 15 18 6 0 2 11 7 0 1 0 0 0 84

A. ochraceus 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

Candida albicans 0 0 0 0 1 0 0 0 0 9 0 0 0 0 0 0 10

C. glabrata 0 0 0 0 0 0 0 0 7 0 0 0 1 0 0 0 8

Myrothecium verrucaria 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Paecilomyces sp. 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

Penicillium sp. 8 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23

Rhizoctonia sp. 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 3

Thanatephorus Cucumis 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1

Tritirachium oryzae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1

Yeast 0 0 3 0 0 0 0 2 0 0 0 2 0 1 0 0 8

Total 16 30 4 22 16 18 10 2 9 20 7 3 2 1 3 4 167
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Table 6. Comparison of the number of fungi between females
and males.

Isolates Female Male Total

Alternaria alternata 1 2 3

A. raphani 2 0 2

Aspergillus flavus 3 8 11

A. fumigatus 2 18 20

A. niger 116 56 172

A. ochraceus 5 22 27

A. oryzae 0 6 6

A. terreus 34 37 71

Beltrania sp. 0 1 1

Chalara sp. 1 0 1

Cladosporium sp. 2 2 4

Cystobasidium sp. 0 2 2

Drechslera biseptata 3 0 3

Fusarium sp. 1 0 1

Geotrichum candidum 1 0 1

Gliocladium sp. 1 2 3

Kutilakesopsis sp. 0 1 1

Myrothecium verrucaria 1 0 1

Mycelia sterilia 9 4 13

Mucor sp. 0 4 4

Epidermophyton sp. 1 0 1

Paecilomyces sp. 0 6 6

Penicillium sp. 2 34 36

Rhizoctonia sp. 8 4 12

Thanatephorus Cucumis 1 0 1

Tritirachium oryzae 0 1 1

Yeasts 41 27 68

Total 235 237 472

Table 7. Comparison of the number of fungi between females
and males.

Sterilized agents

Isolates Diameter of inhibition
zone(mm)

Control Dettol Ethanol
(%70) Sanitizer Wet

wipes

Aspergillus flavus 0 0 15 0 10

A. fumigatus 0 25 10 0 15

A. niger 0 4 15 0 20

A. ochraceus 0 10 15 0 18

A. oryzae 0 12 15 0 15

A. terreus 0 18 16 0 16
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