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Abstract:  Mobile phones from people of different walks of life 

were examined through culture dependent based approach. 

Bacteria were isolated from the surface of the mobile phones. 

Various microbiological and biochemical tests such as Gram 

staining, citrate utilization test, urease test, TSI test, catalase test, 

methyl red test and indole test were performed for the isolated 

bacteria. This study highlights the health risk posed by the 

microbiota in the mobile phone’s surface. 
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I. INTRODUCTION 

In a recent study conducted in an Egyptian University, it was 

found that bacteria belonging to the following Genus were 

found abundant in the mobile phones of staffs: Gordonia, 

Pantoea, Ochrobactrum, Staphylococcus and Bacillus spp 

[1]. There has also a report of bacterial growth observed on 

mobile and non-mobile phones used by anesthetists in an 

operation theatre [2].Moreover, higher levels of antibiotic 

resistant bacterial populations were reported from mobile 

phones in a hospital [3]. More recently, it was found that 

mobile phones act as vector for transmission of bacteria [4]. 

Often, mobile phones used by teaching professionals are 

vulnerable for bacterial growth [5]. Hospitalized patients’ 

mobile phones act as point of transmission of bacteria from 

one person to another person [6]. This prompted us to 

examine the microbiota of mobile phones in our university set 

up through microbiological and biochemical methods. We had 

selected the mobile phones from the following group of 

individuals such as faculty, student, sweeper, lab technician 

and mechanic. Biochemical and Microbiological tests like 

Gram staining, citrate utilization test, urease test, TSI test, 

catalase test, methyl red test and indole test were performed 

for the bacterial isolates because they are the preliminary tests 

to examine the type of the bacteria. This study highlights the 

potential threat posed by the microbiota in mobile phones to 

the users. 
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II. MATERIALS, METHODS, RESULT AND 

DISCUSSION 

A. Isolation of  bacteria from mobile phones by culture 

dependent technique 

 

Isolation of the bacteria from mobile phones by swab plate 

method was performed (Figure 1). 

 

Fig. 1. Swab plate method of isolating the bacteria from 

mobile phone’s surface. Bacterial isolates from 1-faculty, 

2-student, 3- sweeper, 4-lab technician, 5-mechanic 

respectively. 

B. Simple staining 

The isolated bacteria was taken on an unsoiled slide and 

spread using inoculation loop. The bacterial smear was air 

dried, warmed and heat fixed by passing the slide from side to 

side of the bunsen flame multiple times. Crystal violet was 

supplemented dropwise and set aside for 15-60 S. The slide 

was washed in tap water and permitted to air dehydration and 

later examined under microscope. Rod profile of bacteria was 

seen [7].  
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C. Gram staining 

The isolated bacteria was taken on an unsoiled slide and 

spread using inoculation loop. The bacterial smear was air 

dried and heat set. Crystal violet was inundated over the smear 

and left untouched for 40-60 S and was bathed with tap water. 

Gram’s iodine was supplemented as a mordant for 1 minute 

and later the slide was washed in tap water. Discoloring agent 

was added drop by drop till the primary stain stops exhausting 

from the smear and later rinsed with tap water. Safranin was 

supplemented as counter stain and the slide was set aside for 1 

minute and later bathed with running tap water. The slide was 

scrutinized under microscope [8]. The bacterial isolates of the 

mobile phones were found to be Gram positive. 

 

D. Catalase test 

 

Glass test tubes were taken and the bacterial isolates of the 

mobile phones were added with the help of pipette. 2-3 drops 

of hydrogen peroxide was added to the bacterial culture [9]. 

Oxygen bubbles evolved indicating positive result for catalase 

(Figure 2). 

 

 
 

Fig. 2. Catalase test of  bacterial  isolates.1,2,3,4,5  are the 

catalase results of bacterial isolates from 1-faculty, 

2-student, 3- sweeper, 4-lab technician, 5-mechanic 

respectively. 

E. Indole test 

 

The peptone broth was readied and later relocated to the test 

tube. The test tube was autoclaved at 121ºC at 15 lbs pressure 

for 15 minutes and later the bacterial isolates of the mobile 

phones was introduced into the test tubes. After inoculation, 

test tubes were incubated. Soon after that, 1ml of Kovac’s 

reagent was added to the test tubes and it was mixed 

thoroughly [10]. No cherry red color was observed. Hence, the 

bacterial isolates of the mobile phones found to be negative 

for indole test (Figure 3). 

 

Fig. 3. Indole test for bacterial isolates. 1,2,3,4,5 are the 

indole results of bacterial isolates from 1-faculty, 

2-student, 3- sweeper, 4-lab technician, 5- mechanic 

respectively. 

F. Methyl  Red  test 

 

MR-VP broth was prepared, transferred to the test tube and 

was autoclaved at 121ºC for 15 minutes. Later, it was 

inoculated with bacterial isolates of the mobile phones. The 

test tubes were incubated and later methyl red solution was 

added in drop wise manner [11]. The development of Red 

color indicated bacterial isolates of the mobile phones were 

positive for methyl Red (Figure 4). 

 

 

Fig. 4. Methyl Red test for bacterial isolates from 

1-faculty, 2-student, 3- sweeper, 4-lab technician, 

5-mechanic respectively. 
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G. Citrate utilization test 

 

The simmon’s citrate agar was readied. It was sterilized in 

autoclave at 121ºC at 15 lbs for 15 minutes and was 

distributed into test tubes and agar slants were prepared. The 

bacterial isolates of the mobile phones were introduced by 

using inoculation loop. The tubes were incubated in incubator 

at 37ºC for 24 hours [12]. After incubation, the results were 

observed. Blue color formation was observed. Hence, it was 

found to be positive for citrate utilization (Figure 5). 

 
 

Fig. 5. Citrate utilization test for bacterial isolates from 

1-faculty, 2- student, 3- sweeper, 4-lab technician, 

5-mechanic respectively. 

H. Urease test 

 

Christensen’s urea agar was prepared. It was sterilized in 

autoclave at 121ºC at 15 lbs for 15 minutes. The sterilized 

medium was distributed into test tubes and slants were 

prepared. The bacterial isolates of the mobile phones 

inoculated by using inoculation loop. The tubes were 

incubated in incubator at 37ºC for 48 hours [13]. After 

incubation, the results were observed. Pink color formation 

was observed. Hence, it was found to be positive for Urease 

test (Figure 6). 

 

Fig. 6. Urease test for bacterial isolates from 1-faculty, 

2-student, 3- sweeper, 4-lab technician, 5-mechanic 

respectively. 

I. TSI test 

TSI agar was prepared. It was sterilized in autoclave at 121ºC 

at 15 lbs for 15 minutes. The sterilized medium was 

distributed into test tubes and slants were prepared. The 

bacterial isolates of the mobile phones was inoculated by 

using inoculation loop. The tubes were incubated in incubator 

at 37ºC for 48 hours [14]. After incubation, the results were 

observed. Red color formation was observed. Hence, it was 

found to be positive for TSI test (Figure 7) 

 

Fig. 7.  TSI test for bacterial isolates from  1-faculty,  

2-student,  3- sweeper, 4-lab technician, 5-mechanic 

respectively. 

Our study confirms the results of earlier studies done on the 

mobile phone surface and reflects the potential threat by the 

microbiota on the surface of the mobile phones of the 

personnel such as operation theatre anesthetists  [2], hospital 

personnel [ 3], [4], medical teaching faculty [5], hospitalized 

patients [6] and other group of peoples. Our study confirms 

the presence of bacterial microbiota on the mobile phones 

used extensively by teaching faculty, student, sweeper, lab 

technician and mechanic in an university. 
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