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Over past few years, people are giving more attention to air pollution and its effects on human health. 

Due to the high population density in Bangladesh, air pollution is a major issue in metropolitan areas, 

especially in Dhaka city. Present study aims to isolate air-borne microbes from the inside environment 

of public transport and different types of microbes that are frequently encountered by commuters 

when they touch the interior surfaces of vehicles used for public transport in Dhaka City. Atmospheric 

load of microorganisms was measured with petri dish which was kept open for 30 minutes in the 

sampling locations and swabs were taken from interior surfaces of vehicles. Air samples collected from 

both bus and railway stations showed a high atmospheric microbial count (total viable bacteria and 

total fungal count were 140 to 776 CFU/plate/30 min and 27 to 168 CFU/plate/30 min, respectively). A 

similar outcome was found after analysis of swab samples of the contact surfaces of the vehicles as well. 

A total of four bacterial pathogens were identified from the interior surfaces of the vehicle including 

Escherichia coli, Bacillus spp., Pseudomonas spp. and Vibrio spp. which are known to be associated 

with gastrointestinal tract infection. To manage and control the environmental health risks caused by 

air pathogens, an authorized governmental agency should do continuous monitoring of air quality to 

reduce the negative effects and impacts of air pathogens on human and animal health. This research 

has shown a great concern to health practitioners in developing countries because these are pathogens 

that are mostly resistant to the commonly available antibiotics used in the treatment of infection 

associated with these pathogens. Most importantly, we need to raise awareness among the public in 

order to reduce the load and spread of pathogenic bacteria in the environment. 
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INTRODUCTION 

 

  Over the last 20 years, maintaining the deteriorating 

air quality of open areas has become a challenging 

matter (1, 2). World are now giving more attention to 

the severe health effects, which is caused by the open 

area air pollution (3). The United States 

Environmental Protection Agency (USEPA) has also 

agreed that, the amount pollutant of open area is 100 

times greater comparing to indoor areas (4). 

Microorganisms are easily transported from one area 

to another as bio aerosols or droplet via wind or 

human activities such as, sneezing, coughing or 

laughing, as a result the spread of disease causing 

agents to human hosts have become more convenient 

(5). Generally Pathogenic microbes cause infections 

upon entry into susceptible host via skin, food, water, 

breathing and other interpersonal contact (6).  

  Many respiratory diseases like allergies, asthma, 

upper and lower respiratory tract infections are caused 

by pathogenic microorganisms present in airborne 

particles. Such contaminated particles can act as 

infectious agents (7). Transportation of these 

infectious agents can progress very swiftly from one 

host to another through direct and indirect routes of 

transmission (8). Many studies have suggested that 

 

 

 

 

the extensive contamination of fungi and bacteria 

depend mainly on seasonal environment and climatic 

factors, such as temperature, air moisture and time of 

day, wind speed and direction, existence of human 

activity and type of ventilation in closed spaces (9). 

Furthermore need to identify the factors such as are 

temperature, humidity, concentration of hydrogen ions 

in the environment, oxidation reduction or water 

activity of the environment can stimulate the growth 

and devolvement fungal and bacterial contamination 

of environments (10). This will also help to detect the 

fungal and bacterial particles in the open air (11). 

Most of these bacteria and fungus are often shed from 

human skin surfaces (12). It is not surprising to find 

thousands of bacteria per grams of dust on the floor 

(4). Moreover, different enteric bacteria like 

Escherichia coli, Klebsiella spp. and Staphylococcus 

spp. with spore forming bacteria like Bacillus subtilis 

and B. cereus are most common in outdoor area (13). 

In open area, spores of molds and bacteria are 

generally stays in the air and they can gradually 

spread due to turbulence in air (14). Many of them are 

released by coughing or sneezing by Human and 

animals likewise open dustbin, plant, soil, wastebasket 

etc. have some contribution in air pollution (15). If we 

study the negative impact of airborne microbes, then 

we could suggest some precautionary steps to prevent adverse effects on health and economic loss. In 
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Bangladesh we can use diverse cleaning and 

disinfectant like bio aerosols such as, fungicides and 

bactericides to destroy environmental microorganisms 

as all other developed and under developed countries 

do (16). In last 10 years the use of fungicides and 

bactericides has met some negative attitudes of the 

consumer, due to their harmful effect on human 

health. It is necessary to improve the environmental 

condition by reducing the air pollution through 

improved management of waste (17). 

   Bus and Railway station areas are complex 

environments for mass transit which need proper 

attention for public health and control of 

environmental wastes (18). Use of some suitable 

techniques like passive sedimentation can be used for 

determining microbiological load for creating and 

alert (4). Automated techniques are also useful for 

quantitative analyses of bio burden in air (19). To 

manage and control environmental health risks, such 

as air pathogens, we need to continue research 

focusing on the effect and impacts of air pathogens on 

human and animal health (20). Considering the high 

population density in Bangladesh and its impact of air 

contamination, the present study aims to isolate air-

borne microbes from public transport areas and 

identify the type of microbes found on the surface of 

public transport vehicles in Dhaka City. 

 
MATERIALS AND METHODS 

 
  Sampling Areas. Air sampling was carried out at Saidabad bus terminal, 

Gabtoli bus terminal, Gulisthan bus terminal, Kamalapur railway station, 

Narayanganj railway station and Tongi railway station during November and 

December 2018. Automobile interior surface organisms were collected from 

the steering, bus handle, seat back and seat handle. The atmospheric 

microorganisms were collected from Saidabad bus terminal, Gabtoli bus 

terminal, Gulisthan bus terminal, Kamalapur railway station, Narayanganj 

railway station and Tongi railway station. 

   Measuring the atmospheric microorganisms. Atmospheric 

microorganisms were measured on agar plates using settle plate technique 

(20). Mainly two types of agar media were used in this experiment nutrient 

agar (NA) media for bacterial growth and Sabouraud Dextrose Agar (SDA) 

media for fungal growth. The petri dish was kept open for 30 minutes in the 

sampling locations, to collect microorganisms. They were placed at three 

different locations at each sampling area, to gather an average count of 

organisms present. After collecting the air samples, the media plates were 

incubated for 24 hours at 37ºC for bacterial growth (NA) and 48 hours at 

25ºC for fungal growth (SDA). Visible colonies were counted after 

incubation to determine the load of microorganisms (22). 

   Identification of contact surface microorganisms from interior surfaces 

of automobiles. Nutrient Agar (NA), Sabouraud Dextrose Agar (SDA), 

Mannitol Salt Agar (MSA), McConkey Agar (MAC), Starch agar, 

Pseudomonas agar, Thiosulfate-Citrate-Bile Salts-Sucrose (TCBS) and 

Xylose Lysine Deoxycholate (XLD) agar media were used to identify 

bacterial growth count, fungal growth count,  Staphylococcus spp., E. coli 

and Klebsiella spp., Bacillus spp., Pseudomonas spp., Vibrio spp. Salmonella 

spp. and Shigella spp. count, Respectively. Cotton swab was used to collect 

surface sample after moistening with 0.85% NaCl solution. After collecting 

samples the cotton swabs were stored into nutrient broth (NB) during 

transportation, within one hour samples were transfer to the lab and soon all 

the samples were inoculated on specific media. This experiment was 

performed to detect how many microorganisms are present in the surface of 

the steering wheel, bus handle, seat back, seat handle area. All the media 

plates were incubated for 24 hours at 37ºC for bacterial growth and 48 hours 

at 25ºC for fungal growth (SDA). The presence of colonies were counted and 

for further confirmation bacteria were determined by using biochemical tests 

such as TSI-Triple Sugar Iron test, VP (Voges Proskauer) test, MR (Methyl 

Red) test, Indole, Catalase, Oxidase, Citrate test according to Bergey’s 

Manual of Bacteriology (21, 23). 

RESULTS 

 

  The table 1 describes the total microbial count and 

total fungal count of atmospheric microorganisms in 

different places, which was collected by settle plate 

technique for 30 minutes. Table 1 shows bus station 

areas including Saidabad bus terminal, Gabtoli bus 

terminal and Gulisthan bus terminal area had higher 

number of bacterial and fungal colonies. Railway 

station such as Kamalapur railway station, 

Narayanganj railway station, Tongi railway station 

area had comparatively lower number of bacterial 

and fungal count. Saidabad bus terminal area had 

776 CFU/plate/30 minutes of bacterial growth and 

168 CFU/plate/30 minutes of fungal growth. Gabtoli 

bus terminal area had 213 CFU/plate/30 minutes 

bacterial and 27 CFU/plate/30 minutes fungal 

colonies present; Gulisthan bus terminal area had 

272 CFU/plate/30 minutes bacterial and 69 

CFU/plate/30 minutes fungal colonies present. 

   As seen in Table 1, Railway station area had lower 

number of atmospheric bacterial and fungal count. 

In other areas, Bus station area had higher number of 

bacterial and fungal colonies present. Such as, 

Kamalapur station area had 205 CFU/plate/30 

minutes bacterial and 58 CFU/plate/30 minutes 

fungal colonies; Narayanganj station area had 140 

CFU/plate/30 minutes bacterial and 112 

CFU/plate/30 minutes fungal colonies; Tongi station 

area had 180 CFU/plate/30 minutes bacterial and 98 

CFU/plate/30 minutes fungal colonies. 

   From the automobile interior surfaces, presence of 

bacteria was recorded on Table 2. Eight different 

media plates were used to detect microbial growth. 

The steering wheel, bus handle, seat back and seat 

handle result was  significantly high bacterial 

growth, while medium fungal growth was observed 

for seat back and seat handle. Escherichia coli, 

Pseudomonas spp. and Staphylococcus spp. were 

predominantly observed in most of the case. On the 

other hand, Bacillus spp. and Vibrio spp. were only 

found in the steering and seat handle. Salmonella 

spp. and Shigella spp. were found to be absent in all 

automobile interior surface observed (Table 3). 
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DISCUSSION 

 

  Microbes can be found on all surfaces, in the air, on 

plants, in water and on the human body, with humans 

serving as a major source, especially in indoor 

environments (24, 26, 27). When human occupants 

are larger in number, they have a more significant 

impact on the number of microbes present in the air 

(28). For this purpose, the current study attempted to 

identify the presence of microbes on public transport 

in Dhaka city and its impact on the travelers. Bus 

station area contains higher surface bacterial load than 

the railway station area. Atmospheric organisms count 

of both bus station and railway station areas 

demonstrated higher bacterial growth than fungal 

growth. This could be a result of bus station area 

possessing more contamination points than the 

railway station area. Observations of contamination 

on vehicle interior surface samples revealed the 

microbial presence on the steering wheel, bus handle, 

seat back and seat handle to be. Therefore, it may be 

inferred that the surface of the public transport are not 

microbiologically safe for the public, precautions 

must be set in place to ensure the health of the 

citizens. The bacteria in the environment can  

 

influence human health (29, 30). To control the 

infections related to air several methods could include 

attempts to decontaminate the air or the interior 

surface need to apply by government and citizens to 

protect themselves. 

  As mentioned in Table 2, Escherichia coli and a 

gastrointestinal pathogen like Vibrio spp. found on 

interior of bus are the causative agent of 

gastrointestinal problem similar bacillary dysentery in 

most developing countries today, which is fatal in 

children if not diagnosed and treated on time (4, 17, 

30). Due to the presence of such bacteria on the 

steering, bus handle, seat back and seat handle areas 

should be monitored and maintained regularly, which 

may involve setting up systems to the clean and 

ensure hygienic conditions, and enforcing rules very 

strictly in order to prevent the spread of contaminating 

agent in the food cycle and other areas. This is 

particularly alarming as many passengers eat while 

transporting or immediately after transport without 

cleaning their hands properly. The results of the 

current study show similar results as reported by 

Badri et al., (2014), in terms of bacterial and fungal 

growth (4). They reported the presence of 

Table 1. Falling organism at different location Dhaka city. 

 

Location Areas 

Falling microorganisms 

(CFU/plate/30 minutes) 

Total Viable Bacteria Total Fungi 

Railway station 

Kamalapur station 205 58 

Narayanganj station 140 112 

Tongi station 180 98 

Bus station 

Saidabad terminal 776 168 

Gabtoli terminal 213 27 

Gulisthan terminal 272 69 

 

 
Table 2. Presence of pathogens in vehicle interior surfaces. 

 

Samples 

Area 

No of 

samples 

No. of positive case (percentage) 

TVBC Fungi E. coli Staphylococcus spp. Bacillus spp. Pseudomonas spp. Vibrio spp. 

Bus Steering 5 5 (100%) 3 (60%) 3 (60%) 4 (80%) 1 (20%) 4 (80%) 2 (40%) 

Bus handle 5 5 (100%) 3 (60%) 3 (60%) 4 (80%) 0 4 (80%) 0 

Seat back 5 5 (100%) 2 (40%) 1 (20%) 2 (40%) 0 4 (80%) 0 

Seat handle 5 5 (100%) 2 (40%) 5 (100%) 4 (80%) 2 (40%) 4 (80%) 2 (40%) 
Note: Salmonella spp. and Shigella spp. were totally absent in all samples. 

 

 

Table 3. Confirmative biochemical tests for the isolates. 
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Escherichia coli Y Y + - - - - + + - 

Pseudomonas spp. Y Y + + - + - + + + 

Staphylococcus spp. Y Y - - - - - + + - 

Bacillus spp. Y Y - - - - + + + ND 

Vibrio spp. Y Y - - + + - + ND + 

Salmonella spp. R Y - + - + - - + - 

Note: TSI=Triple Sugar Iron Test, Y=Yellow (Acid), R=Red (Alkaline), MR=Methyl Red, VP=Voges-Proskauer, ND= Not Done. 
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microorganisms inside some dwellings in Bagdad 

city. Their results showed NA agar media for bacterial 

count having high growth in maximum indoor area, 

the MAC agar media coliform bacteria count shows 

low growth in maximum indoor area. Conversely, the 

results of the current study, as shown in Table 1, for 

all six palaces shows high growth in both indoor and 

outdoor spaces.  

     A more comprehensive report on the air quality of 

Dhaka City may have been provided in this study, if 

more sampling locations, including a wider range of 

categories such as hospitals and restaurants, were 

used. Further experiments to identify the specific 

pathogenic microbes from air environment of 

different places in Dhaka city are required to analyze 

the air quality and to ensure the safety of the citizens. 

In addition, the bacteria isolated here by swab, were 

introduced from the skin and respiratory tract of 

human which release through shedding off from skin, 

sneezing or talking also from soil and water. 

Therefore, the microorganisms isolated from the 

sampling sites were contributed by human and the 

outdoor environment. Determining the presence of 

organisms in air and surface of vehicle interior can be 

used to take some precautionary steps like generate 

low amount of waste, development of well waste 

management system to prevent the spread of harmful 

microorganism from our open environment and 

vehicle interior surface. By preventing the spread of 

these microbes at least we could protect peoples from 

harmful disease-causing microbes. Along with this, 

social awareness by governmental or non govt. 

organizations can procure a healthy and peaceful life. 
 

CONCLUSION 

 

  In summary, the mode of transmission of 

microorganisms mainly pathogenic microbes can 

transfer hands to surfaces in a public lavatory setting 

can cause different infections. Our data suggest 

control of microbiological quality of the air and touch 

surface areas of public places significant parameter to 

control healthcare associated infections of mass of 

peoples also we can prevent the person to person 

transmission of different contagious diseases from via 

cleaning of contact surfaces in public areas as well as 

in households. 
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