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Beauty salons may draw in customers with glamour; however, they could also be
considered a major health issue. They can cause the spread of bacterial and fungal infections.
The purpose of this research was to identify pathogenic microbes from beauty salon tools.
Microorganisms from contaminated salon tools and cosmetic products were isolated using
various selective media. Microbial isolates were identified based on their molecular and
biochemical characteristics. The most common bacterial species isolated were Staphylococcus
aureus, Staphylococcus epidermidis, Staphylococcus equorum, Microbacterium spp., Bacillus
siamensis, Bacillus subtilis, Sphingomonas aeria, Macrococcus spp., Microbacterium oxydans,
Brachybacterium spp., Micrococcus luteus, and Brachybacterium nesterenkovii. Fungal isolates
included Penicillium spp., Aspergillus niger, Purpureocillium lilacium, and Aspergillus flavus.
Overall, Staphylococcus spp. and A. niger were the most common organisms isolated from the
samples. The presence of potential pathogens indicates that the tools used in salons have not
been adequately sterilized and the high risk of diseases spread.
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A beauty salon’s aim is glamour—a
business that makes used of a variety of tools and
devices to improve the appearance of one’s hair,
skin and body. Beauty products are mostly blends
of chemical compounds from natural (such as
coconut oil) or engineered sources'. Within the
United States, the Food and Drug Administration
(FDA), which regulates the beauty care products
industry, characterizes beauty care products
as “ The FDA defines a cosmetic as a product
(excluding pure soap) intended to be applied to the
human body for cleansing, beautifying, promoting
attractiveness, or altering the appearance™.

Cosmetic items and tools are favorable
environments for the reproduction of viral,
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parasitic, and bacterial organisms, which contribute
to and cause the spread of infections®*. Various
components contribute to this issue. First, the
components of most cosmetic products, such as
organic and inorganic compounds, moisturizers,
basic minerals, and growth factor such as some
vitamins can provide an environment conducive
to the reproduction of organisms®¢. Second, the
dates of production and expiration are, for the most
part, not checked for beauty care products; thus,
the decrease in effectiveness of the preservatives
within the makeup over time is not noticed’.
Third, makeup is not produced under sterile
conditions and is habitually shared in beauty
salons®. Fourth, the customary apparatuses used
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in nail salons such as clippers, scissors, and nail
care instruments can inadvertently pierce the skin,
which may lead to health issues ranging from
inflamed skin to hepatitis®. Service providers
themselves are vulnerable to transmitting diseases
among their'®''2. Some studies have already been
undertaken to investigate whether the transmission
of infections, microbes, ringworm, or parasites is
related to cleaning methods in beauty salons®.

A few bacterial species of the
Streptococcus, Staphylococcus, and Pseudomonas
genera are considered a major concern because
they are related to numerous common infections
and can cause respiratory issues and anti-microbial
resistant infections owing to their pathogenic
nature 73415 A real-life case was described of
a person who developed a methicillin-resistant
Staphylococcus aureus (MRSA) infection after
going to a beautician in London, UK'. In 2006,
in Rivers State, Nigeria, unhygienic devices led
to HIV contamination and hepatitis, which are
blood-borne illnesses'”. S. aureus has also caused
outbreaks among salon clients in the United
States'®.

In general, most cosmetics brushes and
other beauty tools, after being completely sanitized,
still pose a risk in terms of bacterial transmission
and contamination each time they come in contact
with breaks in the skin®!"!>!¢, Four bacterial
types are considered by pharmacopeia within
the United States as indicators of contaminated
tools and cosmetic products: Staphylococcus
aureus, Escherichia coli, Salmonella spp., and
Pseudomonas aeruginosa.

The purpose of this research was to isolate
and identify pathogenic microorganisms from
cosmetic tools and products to enhance public
awareness of the possibility of transmission of
pathogenic microbes and diseases through the
common products and items utilized in beauty
salons.

MATERIALS AND METHODS

Media Used for Microbial Isolation
A-Bacteria Isolation
Three types of media were used:
Nutrient agar was utilized for the
segregation of numerous fungi and bacteria because
it contains many nutrients needed for growth. One

liter of NA contains yeast extract (2.0 g), NaCl (5.0
g), beef extract (1.0 g), agar (15.0 g), and peptone
(5.0 g). The final pH is 7.4 + 0.2 at 25°C.

Blood agar was used as a differential and
selective medium for the cultivation of pathogenic
organisms that cause hemolysis of the blood; one
liter consisted of sheep blood (50.0 g) and blood
agar base (950 g) that consists of pantone (10.0 g),
NaCl (5.0 g), agar (15.0 g), cornstarch (1.0 g), and
tryptic digest of beef heart (3.0 g); final pH 7.4 +
0.2 at 25°C.

MacConkey Agar was utilized
as a differential and specific medium for the
identification of gram-negative bacteria that
ferment lactose from gram-negative bacteria that
do not ferment lactose. It consists of peptone (17
g), protease peptone (3 g), agar (15 g), toluylene
red (0.03 g), methyl violet (0.001 g), NaCl (5 g),
and 1000 ml distilled water; final pH 7.1 £ 0.2 at
25°C".

B-Fungi Isolation

Sabouraud dextrose agar (SDA) consists
of peptones (10.0 g), agar (15.0 g), dextrose (40.0
g), and a final pH of 6+0.2 at 25°C?.

Collection of Samples

Samples of cosmetic products and tools
were collected with the help of the municipality
of Jeddah from 16 beauty salons in different areas:
south, east, and north (Table 1), especially salons
where it was suspected that hygiene protocols were
not closely adhered to. The collected samples were:
hair dryers, eyeshadow, beauty blender, lipstick,
scissors, mascara, foundation cream, eyeliner, nail
care tools, combs, concealer, makeup brushes, and
wax (Table 1).

Handling of Samples

Some samples were taken whole to the
laboratory because of their small size, such as
beauty blenders, lipsticks, scissors, and concealers.
They were placed separately in sterile plastic bags
(to avoid contamination) with a code pasted on each
bag to clarify the sample’s name, date of collection,
and place from which it was taken.

Other samples had larger sizes, or they
were the property of the salons, so a swab was
taken instead, and the item left at the salon. This
included wax, dryers, eyeshadow, combs, makeup
brushes, mascara, foundation cream, eyeliner, and
nail care tools. A swab was taken with a sterile
swab stick, which was first moistened in normal



ALHARBI & ALHASHIM et al., Biosci., Biotech. Res. Asia, Vol. 18(4), 743-756 (2021) 745

saline. After each swab was taken, the swabs were
kept in plastic bags and labeled appropriately. All
samples were transported to the laboratory directly
for microbiological analysis and kept at room
temperature.

Microbial Isolation

A swab was taken with moistened sterile
swab sticks from each whole item that had been
taken to the laboratory like beauty blenders,
lipsticks, scissors, and concealers. Then 10ml of
sterile saline was added to each swab to make
a dilute solution and mixed in the vortex for 10
minutes. Nine milliliters of saline solution and 1
ml of the sample solution were added into a new
test tube to make 1-10 dilutions. Dilutions were
made from 1/10 dilution, 1/100, 1/1000, 1/10000,
and 1/100000.

Other items had been swabbed and left
at the salon, such as wax, dryers, eyeshadow,
combs, makeup brushes, mascara, foundation
cream, eyeliner, and nail care tools. Ten milliliters
of sterile saline was added to each swab to make
a dilute solution and mixed in the vortex for 10
minutes. Nine milliliters of saline solution and 1
ml of the sample solution were added to a new test
tube to make 1-10 dilutions. Beginning with this
1-10 dilution, the following dilutions were made:
1/100, 1/1000, 1/10000, and 1/100000.
Inoculation

Each medium previously described was
inoculated with 0.1 ml of 10° dilution using a sterile
pipette. The plates were incubated at 37°C for 24 h
for bacteria, while the fungal plates were incubated
at 25°C for 5-7 days.

After the incubation period, the total count
of colonies was determined as a unit per milliliter
of cosmetics (CFU ml-1). Each colony was then
subcultured on a nutrient agar dish. This step was
repeated three times for each colony to confirm
the purity of each isolated microbe. After that,
each microbe was inoculated in a slant agar tube
and preserved at 4°C, and the broth culture was
mixed with 30% glycerol and stored at -80°C for
long-term preservation.

Microbial Identification
Identification of Bacteria
A-Biochemical tests

Each bacterium was identified according

to micromorphology characteristics such as

Gram staining, colony appearance on agar
plates, cell shapes under the microscope, and
biochemical tests, such as catalase, oxidases,
and analytical profile index (API-20E kit). The
kits contain up to 20 biochemical tests, including
a-galactosidase enzyme, arginine dihydrolase,
lysine decarboxylase, ornithine decarboxylase,
citrate test, H2S production, urea hydrolysis,
tryptophan deaminase, indole test, Voges-Proskauer
test, gelatinase, and fermentation of sugars
(glucose, mannose, inositol, sorbitol, rhamnose,
sucrose, melibiose, amygdalin, and arabinose).
B-Molecular Identification

In addition to biochemical tests,
identification was carried out based on molecular
aspects (16 stRNA sequences) using the QIAamp
DNA mini kit. This process was accomplished in
four steps: DNA isolation, PCR amplification, gel
electrophoresis, and sequencing.

First, DNA was isolated from each
bacterium according to the manufacturer’s
instructions. Subsequently, we measured the
concentration and purity of each DNA sample using
Nanodrop.

Secondly, we used polymerase chain
reaction (PCR). The DNA that contained
the target sequence was subjected to PCR
amplification using the universal primer
1100R (GGGTTGCGCTCGTTG) and 27F
(AGAGTTTGATCMTGGCTCAG). This was
performed using a thermal cycler with denaturation
at 95°C for 5 min, annealing at 58°C for one
minute, and elongation at 72°C for two minutes.

Third, the DNA fragments were separated
according to their size using 1% agarose gel
electrophoresis (one gram of agarose was added to
100 ml of 1X TAE buffer and microwaved for 30
s). The mixture was allowed to cool, and ethidium
bromide (4 uL) was added and transferred to a tape
tray. The comb was then placed for 20 minutes to
set. Each sample was mixed with 5 il of dye and
placed into the wells with a 1 kb ladder and run at
100V for 40 minutes. Finally, the gel was observed
under UV light irradiation.

For sequencing analysis, the 16srRNA
gene was sent to Macrogen, Korea. The BLAST
database was used for the analysis of sequences
in the GenBank databases?' and confirmed by
biochemical tests.
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Identification of Fungi
A-Morphological identification

Fungi were identified based on their
morphology using 10—40X magnification after
staining with lactophenol cotton blue (LPCB).
B-Molecular Identification

Fungi were identified and classified based
on molecular ITS regions. Each fungal isolate
was cultured in SDAand incubated at 25°C for
5-7 days. DNA was isolated from each sample
using a QlAamp DNA mini kit following the
manufacturer’s instructions.

During PCR amplification, two primers
were used: a reverse primer (STCC TCC GCT
TAT TGA TAT GC 3), and ITS forward primer
(5GACACTCAAACAGGTGTACCS) to amplify
the internal ITS regions of fungal DNA using PCR
with the same setup used for bacterial amplification.
After that, a 1% agarose gel was prepared and run
as previously described.

Finally, for DNA sequencing, ITS regions
were sent to Macrogen Company (South Korea).
The DNA sequences of the fungal isolates were
then used for BLAST analysis®'. The results of
the analysis were matched with the fungal isolate
images under a microscope.

RESULTS

Among the 38 samples collected from
different salons in Jeddah, only two samples

were not contaminated: the dryer and one sample
of eyeliners, while the rest of the samples were
contaminated. Tables 2 and 3 indicate that
some samples, such as the combs and nail care
tools, showed microbial contents in all types of
media used in this study. Some samples showed
contamination only in one medium, such as the
wax, dryer 11, scissors I, scissors II, and eyeliner
IV, which were grown only in the SDA medium. In
addition, liquid lipstick I, foundation cream I, and
foundation cream II showed contamination only in
the blood agar. However, beauty blender ‘! showed
contamination only in nutrient agar (Tables 2, 3;
Figures 1,2).
Total Count of Colonies

Tables 4 and 5 show the total count of
colonies isolated from each of the salon samples
as a unit per milliliter of cosmetics (CFU/ ml).
The tables indicated that nail tools, a comb, and
scissors were contained the most microbes; while
the least samples that contained microbes were
Liquid lipstick.
Microbial identification
Bacteria

Bacterial segregates were identified
according to the biochemical tests shown in Table
6. The test results were compared to Bergey’s
manual, which revealed the following microbes:
Staphylococcus aureus, Microbacterium spp.,
Staphylococcus epidermidis, Bacillus siamensis,
Sphingomonas aeria, Staphylococcus equorum,

Table 1. Salon regions and list of samples collected from each salon in Jeddah city

Salon Area Samples Salons#
South area Wax, mascara, comb, eyeliner Salonl
Lipstick, Nail Care Tools, eyeliner Salon2
Comb, Scissors, Dryer Salon3
Eyeshadow, foundation Cream, eyeliner Salon4
Comb, beauty blender Salon5
Nail Care Tools, Makeup Brushes Salon6
Scissors, Dryer, Makeup Brushes Salon7
Mascara, eyeshadow, beauty blender Salon8
North area Mascara, Makeup Brushes Salon9
eyeshadow, Concealer Salon10
Scissors, beauty blender Salonll
Comb, Dryer Salon12
Nail Care Tools Salonl13
East area Lipstick, Concealer Salonl4
Cream foundation, Makeup Brushes, eyeliner Salonl5
Nail Care Tools Salonl6
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Macrococcus spp., Microbacterium oxydans,
Brachybacterium spp., Micrococcus luteus
Brachybacterium nesterenkovii, and Bacillus
subtilis.
Morphological Identification of Fungi

Four types of fungi were morphologically
identified after staining with lactophenol cotton
blue (LPCB) and examined under a light
microscope (Figure 3). In addition, fungal colonies
were shaped on the SDA culture media (Figure
4). The fungal isolates were Purpureocillium
lilacinum, Aspergillus flavus, Penicillium spp., and
Aspergillus niger.

747

Molecular Identification of Bacteria and Fungi

The resulting sequences of 16 sTRNA
of bacteria and the ITS4 of fungi were aligned in
the NCBI database, and the matching sequences
were identified, supported by the biochemical
tests that had been done previously. Based on
the above, the bacterial isolates from cosmetic
products and tools were Staphylococcus aureus,
Staphylococcus epidermidis, Staphylococcus
equorum, Microbacterium spp., Bacillus
siamensis, Bacillus subtilis, Sphingomonas aeria,
Macrococcus spp., Microbacterium oxydans,
Brachybacterium spp., Micrococcus luteus,

Table 2. Microbial contamination in the samples from cosmetics tools

sample No. of sample  Sample Type of media used
collected number Nutrient Blood  MacConkey SDA
agar agar agar

Comb 4 Comb [ + + + +
Comb II + + + +
Comb III + + + +
Comb IV + + + +

Makeup Brushes 4 Makeup B 1 + - + +
Makeup B IT - + + +
Makeup B III - + + +
Makeup B IV + - - +

Wax 1 Wax 1 - - - +

Scissors 3 Sci Il - - - +
Sci 11T - - - +
Sci IV +

Dryer 3 DI - - - -
DII - - - -
D III - - - +

nail care tools 4 FNCI + + + +
FNC1II + + + +
FNC 111 + + + +
FNC 1V + + + +

+ means there is microbial growth on the plate; - means there is no microbial growth on the plate.

B microbial growth on the plate
20 16

15
frequancy occurance 10

]

comb makeup

16
11
6
H_ =
4] — —

Wax Scissors Dryer nail

cosmetic tools

Fig. 1. Frequency of microbial growth for each cosmetic tool obtained from salons
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and Brachybacterium nesterenkovii. The fungal DISCUSSION
isolates were Aspergillus niger, Aspergillus flavus,
Penicillium spp., and Purpureocillium lilacium. This study aimed to increase awareness

Table 8 indicates that bacterial isolates were more ~ of diseases that may be transmitted through
commonly found than fungal isolates. In addition,  popular items or products utilized in beauty salons.
Staphylococcus aureus, Staphylococcus equorum,  Considering the results of this investigation,
Sphingomonas aeria, and Aspergillus niger were ~ we hope that the standards of care applied in
the most common organisms isolated from samples, ~ salons concerning the sterilization of beauty
as shown in Table 8 and Figures 6 and 7. tools and products, and adequate storage, will be

improved. These recommendations will contribute

Table 3. Microbial contamination in the samples from cosmetic products

Sample No. of sample ~ Sample Type of media used
collected number Nutrient Blood = MacConkey SDA
agar agar agar
mascara 3 mascara [ + + - -
mascara II + + + -
mascara b! - + + -
eye shadow 3 E shadow III + - +
E shadow I + + + -
E shadow II + - -
Liquid lipstick 2 Liquid lipstick I - + - +
Liquid lipstick II + - + +
Concealer 2 Concealer I + + + +
Concealer II + + + +
Eyeliner 4 Eyeliner I - + + +
Eyeliner II + + _
Eyeliner 11T - - - _
Eyeliner IV - - +
Foundation Cream 2 Foundation Cream I - + -
Foundation Cream II - + - -
Beauty Blender 3 Beauty Blender I + - - -
Beauty Blender II + + + -
Beauty Blender 111 + - + -

+ means there is microbial growth on the plate; - means there is no microbial growth on the plate.

B microbial growth on the plate

9
8
7
]
frequancy 5
occurance 4
3
2
1
]

2 & 3 & ol &

& w:@‘ &ﬁq ‘?'%P *@ﬂ* Qb% \3‘?

o
A = & © R
cosmetic products

Fig. 2. Frequency of microbial growth for each cosmetic product obtained from salons
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significantly to preventing the spread of infections
via beauty salons.

Cosmetic tools and items are ideal
environments for the proliferation of microbes;
thus, they may contribute to the spread of
various diseases **2. All but two of the samples
in this study, which were obtained from multiple
salons in Jeddah, Saudi Arabia, were found to
be contaminated with bacteria and/or fungi.
Specifically, more bacterial than fungal species
were isolated from cosmetic products, which
was most likely due to the more effective anti-
fungal activity of preservative compounds used
in cosmetic products®. Several studies have
examined the presence of an assortment of
microorganisms in beauty salon products and
items to highlight diseases that can be transmitted
through them. For example, Ebuara et al. (2020)*
collected and analyzed samples from clippers,
clipper steps, combs, and brushes from 40
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different beauty salons in Taraba State, Nigeria,
which were all found to contain pathogenic
bacteria, including Staphylococcus, Bacillus, and
Streptococcus, as well as pathogenic fungi of the
Aspergillus, Trichophyton, Malasseza, Mucor, and
Microsporum genera.

In this study, the bacterial isolates from
cosmetic products and tools were Staphylococcus
aureus, Staphylococcus epidermidis,
Staphylococcus equorum, Microbacterium spp.,
Bacillus siamensis, Bacillus subtilis, Sphingomonas
aeria, Macrococcus spp., Microbacterium oxydans,
Brachybacterium spp., Micrococcus luteus,
and Brachybacterium nesterenkovii. The fungal
isolates were Aspergillus niger, Aspergillus
flavus, Penicillium spp., and Purpureocillium
lilacium. Our results agree with those of several
authors who isolated different species of bacteria

and fungi from the tools and products used in a
Sal0n4’7’9’22’24’25‘26’27’28'29’30’31

Table 4. Bacterial counts (10u CFU/ ml) in samples collected from all salons

Sample Number of Total Average 10° CFU/ ml
the plates

comb 12 257 21.4 21.4 X10°
Makeup brushes 7 117 16.7 16.7 X10°
Scissors 3 280 93.3 93.3 X10°
nail care tools 12 377 31.4 31.4 X10°
mascara 7 144 20.5 20.5 X10°
eye shadow 6 47 7 7 X103
Liquid lipstick 3 48 16 16 X10°
Concealer 6 215 35.8 35.8 X10°
Eyeliner 5 63 12.6 12.6 X10°
Foundation Cream 2 86 43 43 X10°
Beauty Blender 6 107 17.8 17.8 X10°

Table 5. Fungal counts ( 10> CFU/ ml) in samples collected from a salon

Sample Number of Total Average 10° CFU/ ml
the plates

comb 4 78 19.5 19.5 X10°
Makeup brushes 4 65 16.3 16.3 X10°
Scissors 3 12 4 4 X107
nail care tools 4 55 13.7 13.7 X10°
wax 1 7 7 7 X10°
Liquid lipstick 2 5 2.5 2.5X10°
Concealer 2 17 8.5 8.5 X10°
Eyeliner 2 25 12.5 12.5 X10°
Dryer 1 8 8 8 X10°
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Fig. 3. Micrographs of fungal isolates from cosmetic products and tools in salons; (4) Purpureocillium
lilacium, (B) Aspergillus flavus, (C) Penicillium spp., and (D) Aspergillus niger

In this study, the highest microbial
contents were observed in the comb and nail care
kits, among other tools used in cosmetics. These
tools were found to be contaminated with S. aureus,
S. epidermidis, S. equorum, Microbacterium
oxydans, Bacillus siamensis, Brachybacterium
spp., Macrococcus spp., S. aeria, Microbacterium
spp., Aspergillus niger, and Aspergillus flavus.
Therefore, it can be inferred that these apparatuses
received the lowest level of sterilization of all the
tested devices. Additionally, nail care devices can
inadvertently pierce the skin, which may lead
to health issues ranging from inflamed skin to
hepatitis®. Our results showed that, among all the
tested cosmetic products, mascaras had increased
bacterial variety, including S. aureus, M. luteus,
S. equorum, B. nesterenkovii, and S. aeria. This
is most likely due to its hydrous structure, which
makes it a more favorable environment for the
proliferation of eye-infection causing pathogens.
In a similar study, Dadashi and Dehghanzadeh
(2016)* reported that mascaras had increased
bacterial diversity compared to other examined
cosmetic products. In the present study, S. aureus,

Fig. 4. Fungal isolates from cosmetic products and
tools used in salons cultured on SDA culture medium,;
(A) Aspergillus flavus, (B) Penicillium spp., (C)
Aspergillus niger, and (D) Purpureocillium lilacium
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S. equorum, S. aeria, and A. niger were the
most commonly isolated organisms in the study
samples, which agrees with a study by Stanley et
al.(2019)°, in which S. aureus and A. flavus were
the predominant isolates. Similarly, other studies
also reported that Staphylococcus spp. was the
predominant isolate among all samples obtained
from salons®**. Both S. aureus and S. epidermidis
were isolated from almost all the samples. These
microbes are related to nosocomial contamination
and are not effectively controlled by antibiotics®.
Some of the most frequent bacterial species

Table 7. The matching ratio of the alignment of
bacteria and fungi isolates in the NCBI database
of each microbe obtained from beauty salons

Match ratio Organism

99% Staphylococcus aureus
96% Microbacterium spp

99% Staphylococcus epidermidis
99% Bacillus siamensis

97% Sphingomonas aeria

98% Staphylococcus equorum
99% Macrococcus spp

95% microbacterium oxydans
99% Brachybacterium spp

99% Micrococcus luteus

99% Brachybacterium nesterenkovii
99% Bacillus subtilis

95% Aspergillus niger

98% Aspergillus flavus

99% Penicillium spp.

99% Purpureocillium lilacium

1500bp

:--!IHHnnnnnlnu.

identified in salon instruments and products in
the present study, such as Bacillus spp., can cause
food poisoning, as they can secrete toxins into food
that will in turn trigger gastrointestinal illnesses*®.
Additionally, the bacterial genus Brachybacterium
spp. was isolated from the nail care tools; although
this microbe is rarely considered a human
pathogen, a recent clinical case report described
an individual who had an eye infection caused by
B. paraconglomeratum*. In our study, M. luteus, a
bacterium that is harmful to human health, causing
skin, blood, and mucous membrane contamination,
was isolated from mascara. In 2019, a similar
study by Alswedi and Jaber (2019)* also isolated
this pathogen from cosmetic tools. In contrast,
some bacterial isolates from our study, such as
Macrococcus spp., Microbacterium spp., and S.
aeria, are not known pathogens. Nonetheless, some
Microbacterium and Sphingomonas genera can
cause bacteremia and several infections, including
S. paucimobilis*>>°.

In addition to bacterial pathogenic isolates,
fungal pathogens have been isolated from tools
and products used in salons, such as Aspergillus
spp., which causes aspergillosis in humans, and
can secrete aflatoxin, which is a carcinogenic and
toxic metabolite*’. Moreover, Penicillium spp.,
which was obtained from salon samples, such as
wax, dryer, and scissors, can cause spoilage of
some foods*. Accordingly, several studies have
also isolated Aspergillus spp. and Penicillium spp.
from cosmetic tools and products®**13.22:24.27.29,
P. lilacinum was also detected in the eyeliner

Fig. 5. Agarose gel electrophoresis of PCR products of (A) 16S rRNA gene of bacteria (1100 bp) and (B) (700
bp) of ITS4 of isolated fungal cultures
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Table 8. Bacterial and fungal isolates obtained among cosmetic products and tools

Samples Bacterial isolates Fungal isolates

comb Staphylococcus aureus, Microbacterium spp., Aspergillus niger,
Staphylococcus epidermidis, Bacillus siamensis Aspergillus flavus

Makeup brushes Staphylococcus aureus, Sphingomonas aeria Aspergillus niger,

Scissors Aspergillus flavus
Staphylococcus aureus, Staphylococcus equorum, Penicillium spp.
Macrococcus spp.,

Nail care tools Staphylococcus equorum, micro bacterium oxydans, Aspergillus niger,
Brachybacterium spp. Macrococcus spp, Aspergillus flavus

Bacillus siamensis, Sphingomonas aeria

wax -

Dryer -

mascara Staphylococcus aureus, Micrococcus luteus,
Staphylococcus equorum, Brachybacterium
nesterenkovii, Sphingomonas aeria

eye shadow Staphylococcus aureus, Bacillus subtilis,
Staphylococcus equorum,

Liquid lipstick Staphylococcus equorum.,
Staphylococcus epidermidis

Concealer Staphylococcus aureus., Brachybacterium nesterenkovii,
Bacillus siamensis, Sphingomonas aeria

Eyeliner Staphylococcus equorum, Macrococcus spp,
Sphingomonas aeria

Beauty Blender Staphylococcus epidermidis, Brachybacterium nesterenkovii,
Macrococcus spp, Sphingomonas aeria

FoundationCream  Micrococcus spp.,

Penicillium spp.
Penicillium spp.

Aspergillus niger
Aspergillus niger

Purpureocillium
lilacium
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Fig. 6. Percentage occurrence of bacterial isolates
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Fig. 7. Percentage occurrence of fungal isolates

samples. Although this fungus rarely causes
diseases in humans, it may pose a health risk to
immunocompromised individuals®.

CONCLUSION

The presence of potential pathogens
indicates that the tools used in salons have not been
adequately sterilized. It has been observed that
each salon uses different sterilization techniques,
with approximately 35% of service providers using
ultraviolet sterilization, 20% using quartz beads,
and only 1% of providers reporting the use of an
ultrasonic cleaner to sanitize their tools*. However,
none of these methods has been proven adequate
for achieving a satisfactory level of sterilization.
Therefore, various sterilization approaches should
be used.

The outcomes of this study might
have been limited by the variable types of
microorganisms present in the collected samples.
In addition, the media and methods used may
not be sufficient to isolate all contaminating
microorganisms, as some microorganisms require
highly specific conditions to grow, as in the case
of parasites and viruses.

We recommend that salons are required
to take care over the storage and sterilization
methods used for beauty equipment and products.
In addition, we suggest the use of personal instead
of public cosmetic kits. All these suggestions may

help to avoid the spread of diseases and infections
through salons.
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