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Abstract

Mobile phones are necessary in social life but are normally not cleaned. Therefore, they
serve as a host of bacteria and may cause disease. Most of the tested mobile phones (100%) were
contaminated with bacterial agents. The most prevalent bacterial contaminants were antibiotic
sensitive, Norfloxacin (30ug) and Amikacin (10ug) are effects on Staphylococcus aureus,
S.epidermidis and Bacillus cereus. The number of colony CFU/ml on covered mobile was more
than uncovered mobile. Bacillus cereus showed better tolerance and activity of temperature than
S. aureusand S. epidermidis at growth from 5 to 50°C.
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Introduction locations. A mobile phone also name a
Mobile phones have become part of health cellular phone or a hand phone is an
professional’s device and are used widely equipment that can receive telephone calls
for communication in a life [1]. Most of over a radio link whilst moving around
people never cleans or disinfects their a wide geographic place [3]. A mobile
phone, so the germs and bacteria just keep phone could spread infectious diseases by
growing up. The researchers present that contact with hands [4]. Most of research
94.5% of the phones were contaminated show that pathogenic bacteria are found
with kind of bacteria, most of which were on approximately 40% of mobile phones
resistant to antibiotics. Much of the disease .Mobile phones could be a health
resulting bacteria they found are transferred dangers with hundreds of thousands of
from people to people through touch bacteria living on each distance of the
because this bacteria is on your hands.[2]. phone.  Staphylococci,  especially  S.
The extensively spread use of mobile phones epidermidis are normal flora of the human
by women, men, workers and especially of respiratory, urinary and skin[5].
children have become a source of disease. Staphylococcus  aureus  are  present
Mobile phones were reservoirs for bacteria regularly on contact lenses eyes , clothes,
that could help the transferred of bacterial bed linen, and in the noses of up to 30%
isolates from one to another in different of healthy people could cause illnesses
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from pimples and boils to pneumonia
and meningitis[6]. The principle reservoir
of S. aureus is the hand from where it is
introduced into food during preparation
.The aims of researched isolation and
identification of pathogenic bacteria from
mobile phone and compare CFU/mI between
covered and uncovered mobile[7].

Materials and methods

Samples
The mobile phones were collected
from students, workers and cleaners

from Department of Life Sciences, College
of Science and University of Basra. The
swabs were taken from the covered
and uncovered mobile[8].For isolation of
bacteria the nutrient agar was prepared in
250 ml flask and was sterilized by
autoclaving for 20 minutes. 20 ml of the
media was spread in the plates to solidify.
The swab was spread on the nutrient agar
medium and the plates incubated at 37 C for
24 hours. The plates were then observed for
the presence of isolated colonies[8].Cells
from isolate colonies stained by Gram
stain. After that inocula were transferred
onto nutrient agar for purification, incubated
for 24h and the isolates identified by
morphological and biochemical tests as in
Bergeys  Manual of  Determinative

Bacteriology [9].
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Determination of antibiotic resistant
1ml inoculum of B. cereus ,S.aureus and S.
epidermis was added to 100 ml of nutrient
broth and then incubated at 30°C for 24h
and then dilution of bacterial solution with
Physiological Normal saline compared with
the standard test tube McFarland for 108
cells / ml of stuck bacterial and inoculated
into nutrient agar ,using L-shap to spread
bacteria on Muller Hinton media , and then
but antibiotic disc on bacteria and incubated
dishes in the incubator for 37C° Then
measured the diameter of the inhibition [10].

Effect of temperature on B. cereus, S.
aureusand S. epidermidis .

For determination of optimum
temperature,Iml inoculation was provided
into 100 ml of nutrient broth medium and
overnight incubation was done at different
temperatures like (5,10,20,30,40,50, and
50)°C . The growth was measured in terms
of OD at 600 nm by [11].

Results

Isolates of B. cereuswere (23) isolates while
S. aureus and S. epidermidis were (36)
isolates from covered and uncovered mobile
. All isolates can grow on nutrient agar .
Identification was done according to
Bergey's Manual of  Determinative
Bacteriology (figures 1-2) and Gram stain
are shown in (figures 3-4).

Figure (1):Staphylococcus grown on nutrient agar (12.1 pixels )
Yallow colony : S.aureus; White colony : S. epidermidis
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Bacillus cereus

Summary of the main characteristics of the isolates of S. and B. species are shown in (Tables1-
2). ldentification was done according to Bergey's Manual of Determinative Bacteriology as

revealed by Gram staining, growth and biochemical tests.Figure(5) shows hydrolysis of
ManitolwithS.aureus and S. epidermidis
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Table (1) : Biochemical tests ofS.aureusand S.epidermidis

Basic Characteristics
Capsule

Catalase

Citrate

Coagulase

Gelatin Hydrolysis
Gram Staining

H2S

Hemolysis

Motility

MR (Methyl Red)
Nitrate Reduction
Hemolysis

Oxidase

Pigment

Shape

Spore

Urease

VP (VogesProskauer)
Fermentation of Arabinose
DNase

Fructose

Galactose

Glucose

S.aureus
Non-Capsulated
+

+

+
Cocci
Non-Sporing
+

+
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S.epidermidis
Non-Capsulated

+

Cocci
Non-Sporing
+

+
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Lactose + +

Mannitol +

Table (2) : Biochemical tests of Bacillus cereus
Characteristic B.cereus
Motility +
Cell diameter >1.0pm
Spore formation
Ellipsoidal
Cylindrical
Spherical
Catalase

Aerobic growth +
An aerobic growth

Voges-Proskauer +

4|+

Acid from L-Arabinose

+

Acid from D-Glucose

Acid from D-Mannose

Hydrolysis of casein
Hydrolysis of starch
Citrate Utilization of:
Hydrolysis of gelatin
Nitrate reduction
Growth in 6.5% NaCl

|+ ] ][]

Figure (5): Hydrolysis of Manitol with S.aureus and S. epidermidis

The isolates which were selected from covered mobile highly contaminated with bacteria
compared to uncovered in all staff of life of science ,isolates showed high significant difference
of CFU/mlwith an LSD=0.07800 with p<0.01 . Table (3) show Mean +and — SDbetween
covered and uncovered mobile phone
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Table (3) : Number of colonies(CFU/ml)in plates of covered anduncovered mobilesand
Mean +and — SD of contamination
Number uncovered covered | Mean +and — SD | Mean +and —
mobiles mobiles | in SD in
uncovered covered
mobiles mobiles
students 22-35 104-168 | 21.00 6.83 142.25 42.41
workers 18-53 134-214 | 19.25 8.18 120.25 37.02
cleaners 30-72 178-264 | 32.75 3.86 212.50 29.55

The isolates which were selected from covered and uncovered mobile sensitive to antibiotics of
Norfloxacin and Amikacinin all staff of life of science (figure6) and (Table4)

Figure(6):Antibiotics testes for S. aureus,S.epidermidis and B.cereus

Table(4) : Antibiotic test for S.aureus , S.epidermidis and B. cereusdiameter of inhibition
(mm)

Samples Nitrofurantion | Chloramphenicol | Norfloxacin | Amikacin
300 ug 30ug 10ug 10ug

Standard >14 >18 >17 >17

measures

S. aureus 0 (R) 0 (R) 23 (S) 19 (S)

S.epidermis 10 (R) 24 (S) 26 (S) 23 (S)

B.cereus 14 (S) 13 () 17 (S) 25 (S)

F:Nitrofurantion , C:Chloramphenicol NOR:Norfloxacin and AK:Amikacin

R: Resent

S:Sensitinve 1:Intermidite

High significant difference was observed among the B. cereus, S. aureusand S. epidermidis
regarding temperature resistance . B. cereus showed better tolerance activity than S. aureusand
S. epidermidis with an LSD=0.0905with p<0.01 ,optimum temperature for B. cereus was 30'C
while 37 °C for S. aureusand S. epidermidis figure (7).
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Optical densitiy
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Figure (7):Effect of temperature on B. cereus, S. aureusand S. epidermidis

Discussion

From results in shapes (1-2) the Spread
plating is the way appropriate to isolate the
bacteria contaminated the mobile. There are
a number of procedures available for the
isolation of microorganisms from mixed
culture. But the initial and the most
simpler method of isolation is spread
plating on solid agar medium to isolate
individual colony . The most of bacterial
species that have been present on phone
surfaces are those that are part of
the microorganism of the body because the
constant contact with the hands and face.
The normal flora of the skin includes up to
10" bacterial cells, the most common
species being B. cereus ,S.aureus and S.
epidermidis [4].Bacteria is found in the
mouth and the upper respiratory tract can
also spread through aerosols and droplets
that are released while breathing or talking
into the mouthpiece [7]. Most of bacteria are
resistant to dry and can found on phone
surfaces for long times, colonization and
growth of bacteria is due to the lostof
nutrients and moisture on the plastic and
glass surfaces of
mobilephones.S.epidermidis is the mainly
found on phone  surfaces [2]. S.
epidermidis is a gram positive,cocci and can
be transmitted onto other plastic surfaces,
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including those that are inter into the body
such as catheters and prosthetic implants.

When inside the body, these surfaces
provide an appropriate places for S.
epidermidis to remain and grow

into biofilms [11,12].

From result in table (3) The CFU/mI more
on covered mobilethan on uncovered
according to study [15]due to themost of
mobile cover is made of plastic and leather
are examples of natural polymers that have
been known and used to made mobile
cover,bacteria which was by starvation and
adapted to utilize the plastic materials for
carbon source[13]. Plastics are composed of
very large molecules called polymers.
Polymers are consist from small molecular
fragments known as monomers that are bind

together. This group
includes biopolymers such ~ carbohydrates
and proteins that are important and
necessary of all living

organisms[14,15]. The majority of person do
not clean their mobile equipment, this lead
to a risk factor[16].

From result in figure (6) and table (4)
Norfloxacin and Amikacinare effects on
most bacteria due to most of bacteria consist
of a cell wall that is composed of molecule
called peptidoglycan, made up of amino
sugars and short peptides.



Norfloxacinstopped the final cross-linking
step, or transpeptidation and inhibits
bacterial growth by prevent protein
synthesis[17,18]. Both bacteria and humans
carry out protein synthesis on ribosomes.
Norfloxacincould  pass  through  the
membranes  of  microorganism  and
accumulate in high concentrations in the
cytoplasm. Noroflaxin then joined a single
site on the ribosome 30S smaller ribosomal
subunitand blocks a key RNA interaction,
which shuts off the lengthening protein
chain[19].

In this study, B.cereus showed highest
resistance pattern of temperature (5-50)C
while S.epidermidis and S.aureus showed
(7-40) Charmony to study [20].B. cereus is a
spore forming has the ability togrow at low
and high temperatures while
S.epidermidis and S.aureus couldn't grow in
5Cand 50C due to low temperatures
affected on growth, colony morphology,
cellularstructure and amino acid
composition in the cytoplasmic
hydrolysatewhile high temperature affected
the bacterial cell viability,morphology
,physiology of cells,the bulkof biofilm and
the polymeric properties of the extracellular
polymeric  substance  (EPS) After
incubation of a one hour heat treatment at
45°C cell reproduction ceased and at 60°C
cell viability and growth were significantly
reduced[21]

References

1-Annand,J.W; Bajaj, N.Sheth, A.; Burgess,
J.and Brooke, J.S. (2009). Potential
pathogens and effective disinfectants on
public telephones at a large urban United
States university. J. of env. He.71:24.

2-Nikolic, M.;Arandjelovic, M.;Stankovic,
A.; Krivokapic L. (2011). Bacterial
contamination of mobile phones used in
hospitals.He.th.5:1254-1259.

3-Lee, Y.J.;Yo00, C.G.; Lee, C.T.; Chung,
H.S.; Kim, Y.W.; Han,S.K.andYim, J.J.
(2013). Contamination rates between

33

IJSAR, 6(6), 2019; 26-34
smart cellphones and non-smart cell
phones of healthcare workers. J. of
Hosp.Med.8:144-147.

4-Tung, K. and Olgun, U.
Microbiology of public
TheJ.of infe.53:140-143.

5-Abdollahi, A. and Mahfouzi, S. (2010).
Bacterial ~ contamination  ofhospital
telephones. Pakistan J. of Med. Sci.26
(3):747-750

6-llusanya, O. A.; Adesanya, O. O,
Adesemowo, A. and Amushan, N.A.
(2012). Personal hygiene and microbial
contamination of mobilephones of food
vendors in Ago-lwoye Town, Ogun State,
Nigeria.Pakistan J. of Nut.11:276-278.

7-Smith, S.1.; Opere,B. and Goodluck, H.T.
(2009). Antibiotic susceptibility pattern
of Staphylococcus species isolated from
telephone receivers. Singapore med.
J.50:208.

8-Suganya, S.; Judia, H. and Sumathy, V.
(1212).Isolation and identification of
bacteria from covered and uncovered
mobile phones .I. J. OF ENVIR. Sci. 3
(1)

9-William ,B. W.; Paul ,D. V.; George, M.
G.; Dorothy, J.; Noel, R. K.; Wolfgang,
L.;Fred J,A. R. and Karl, H. S.(2009).
Bergey’s  Manual of  Systematic
Bacteriology. Second Edition Vol.3

10-Kandil, O.; Radwan, N. M.; Hassan, A.
B.; Amer, A. M. and EIBanna H.
A.(1994). Extracts and fractions of
Thymus capitatus exhibitantimicrobial
activities. J. Ethnopharmacol. 44(1):19-
24.

11-Caroline ,C.,; Thierry, C.; Helene, D.:
Njara, R.; Hugues,S..; Christophe, N. and
Philippe, S.(2000). Effect of temperature
on growth characteristics of Bacillus
cereus.Intern. J. of Food Microbio. 55:
73-77

12-Otto, M. (2009). Staphylococcus
epidermidis - the 'accidental’ pathogen.
Nat. Rev. Micro.7:555-567.

(2006).
telephones.



13-Yushau, M. (2010).Isolation of bacteria
and fungi from personal and public
mobile cellphones. Intern. J. of Biomed.
and He.Sci. 6:98-102.

14-Peleg A.Y.; Seifert, H.and Paterson, D.L.
(2008). Acinetobacter baumannii:
emergence of a successful pathogen.
Clin. micro. Rev.21:538-582.

15-Chaibenjawong P. and Foster,S.J.(2011).
Desiccation tolerance in Staphylococcus
aureus. Archi. of micro..193:125-135.

16-Kilic, 1.H.;Ozaslan, M.;Karagoz, 1.D. and
Davatoglu, V. (2009). The microbial
colonisation of mobile phones used by
health careStaffs. Pakistan J. of bio.
Sci. 78 :882-884.

17-Tagoe, D.N. ; Gyande, V.;Ansah, E.
(2011). Bacterial contaminant  of
mobilephones. Ce.Micro.J. 65:121-125.

18-Jean, B: Franklin, R. : Patricia, A.:
George ,M.; Janet ,A. : Stephen ,G. :

34

IJSAR, 6(6), 2019; 26-34

James, S. and PharmD. (2015).
Performance Standards for Antimicrobial
Susceptibility — Testing;  Twenty-Fifth
Informational Supplement.35 ( 3)

19-Smith, I. ;Opera, H.; Good luck, I.
;Akindolire, O. T.; Folaranmi,A;
Odekeye, O. M. and Omonigbehin,A.
(2009). Antibiotic susceptibility pattern
of staphylococcus species isolated from
telephone receivers, Singapore med j..
7:208-211.

20-Valero, M.; Fernandez, P. S. and
Salmeron, M.C. (2003). Influence of pH
and temperature on growth of Bacillus
cereus in vegetable substrates. Int J Food
Microbiol. 82(1):71-9.

21-Alomar, J.; Lebert, A. and Montel,
M.C.(2008). Effect of temperature and
pH on growth of Staphylococcus aureus
in co-culture with Lactococcusgarvieae..
56(4):408-12.



