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Water plays a vital role in maintaining the health, hygiene, and well-being of all living beings. The presence of harmful 

microorganisms and chemical pollutants in water can lead to severe health consequences. This study aimed to evaluate the 

physicochemical characteristics and microbiological quality of drinking jar water obtained from various hotels located in 

the Shahbag and Ramna areas of Dhaka city, Bangladesh. In this case, pH, temperature, carbon dioxide (CO2), alkalinity, 

hardness, color, iron (Fe), chloride (Cl-), and odor were measured and observed. Moreover, microbiological assessments of 

drinking water samples were carried out. For achieving the microbiological assessment, methods of total viable bacterial 

count (TVBC), total coliform count (TCC), and total fecal coliform (TFC) were used. Microbes were presumptively identified 

by microscopic and colony morphology with biochemical profiling. It was found that the pH of all samples ranged from 6.5 

to 7.4, Fe recorded from 0.15- 0.427 mg/l, and the concentration of Cl- ions was within the 0.5-1.7 range. In addition, the 

hardness ranged from 0.15- 0.427 mg/l, alkalinity 2.13-9.4 mg/l, color from 20-52, and most of the water samples were 

odorless. All of the above-mentioned parameters fall within the marginal range for the majority of water samples. The 

highest total viable bacterial count was found in the water of the AA hotel sample (2.22 × 10⁷ CFU/ml), also the highest fecal 

coliform count was found at the same hotel (30 CFU/100 ml), and the highest total coliform count was noted in the Ak hotel 

sample (30 CFU/100 ml). The detection of indicator microorganisms signifies potential fecal contamination and poses serious 

public health risks, thereby rendering the water unsafe for human consumption. The results emphasize the necessity of 

maintaining water quality for human consumption. 
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INTRODUCTION  

 

  Water is one of the most essential natural resources for 

sustaining life, with distinct physical, chemical, and 

biological characteristics that support human health, 

ecosystems, and socio-economic development (1, 2). In 

rural Asia and Africa, including Bangladesh, surface 

and groundwater serve as primary water sources (3). 

However, both natural processes and anthropogenic 

activities greatly influence the quality of groundwater. 

Assessing physicochemical and microbiological 

properties is therefore crucial for evaluating its safety 

and identifying potential public health risks (4). 

Water quality is a pressing global concern since it 

directly impacts human well-being. In developing 

nations, contaminated drinking water remains a leading 

cause of waterborne illnesses and epidemics (5). Owing 

to its solvent nature, water is highly susceptible to 

contamination by diverse pollutants (6). According to 

the World Health Organization (WHO), safe drinking 

water is defined as water that poses no significant health 

risks throughout its consumption period. Despite this, 

WHO reports that nearly 80% of diseases in developing 

countries are attributable to biological contamination of 

water (7). 

Diarrheal and other gastrointestinal disorders are closely 

associated with drinking water of low quality, 

contributing to an estimated 72 million disability-

adjusted life years (DALYs) and 2.2 million deaths 

worldwide annually (8, 9). Numerous reports of tainted 

water supplies have identified pathogens like Shigella, 

Salmonella, Escherichia coli, and Vibrio that can cause 

widespread infectious diseases (10, 11). However, 90% 

of under-five child deaths in 42 developing nations were 

caused by contaminated water, with diarrheal infections 

accounting for 88% of these deaths (12,13). In addition 

to microbial contamination, water pollution from 

chemicals and heavy metals is a global problem, 

affecting nearly all nations to varying degrees (14, 15). 

Bangladesh, with its numerous rivers and dense 

population, is especially vulnerable to both organic and 

inorganic contamination from industrial effluents, 

agrochemicals, and household waste (16). 

Approximately 8.5% of deaths in Bangladesh are 

associated with unsafe water, poor sanitation, and 

inadequate hygiene (17). 

Supplying safe drinking water is therefore at the 

forefront of improving health, productivity, and 

sustainable development (18, 19). Appropriate hygiene 

and sanitary measures are critical preventive 
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interventions, but water safety monitoring is often 

limited to a few bacterial indicators such as E. coli and 

coliforms (20, 21). While coliforms may not necessarily 

cause disease, their presence is a sign of possible 

contamination. More critically, E. coli and fecal 

coliforms are certain markers of fecal pollution (22). In 

Bangladesh, it has frequently been shown by reports that 

coliforms, E. coli, Pseudomonas spp., and Salmonella 

spp. have been found in water samples (23). 

In Dhaka and other cities where a sizeable portion of the 

population relies on roadside hotels and restaurants for 

daily meals, the potability of drinking water—generally 

provided through filtration units—must be critically 

addressed. The majority of hotels and restaurants 

employ filtered tap or ground water for serving patrons 

(24). But whether these filtration units are able to 

remove microbial and chemical contaminants 

effectively remains questionable in the absence of 

periodic monitoring and maintenance. Hence, water 

supplied in restaurants and hotels is still capable of 

carrying indicator bacteria and potential pathogens that 

may make water unsafe for human consumption. 

Prominent water bodies in Dhaka city, like Gulshan 

Lake, Dhanmondi Lake, Ramna Lake, and Shahidullah 

Pond, affect the surrounding groundwater and supply 

networks (25). Among them, Ramna Lake is vital for 

draining the Shahbagh and Kakrail areas, home to many 

hotels and eateries. These places serve large groups of 

students, local residents, and commuters every day, 

making the safety of their filtered drinking water an 

important public health issue (26). Therefore, this study 

aimed to evaluate the safety of filtered drinking water 

from selected hotels and restaurants in the Ramna and 

Shahbagh areas of Dhaka, focusing on both 

physicochemical quality and microbial contamination. 

 

 

MATERIALS AND METHODS 

 
Sampling location and timeline: The sampling area of this study was 

two different areas, Shahbag and Ramna, within Dhaka city, 
Bangladesh, from November 24 to December 2024. From these 

selected areas, 8 different hotels have been selected for this study. A 

large number of people in these areas have their meals from these 
hotels. Therefore, the food and drink that are served in these hotels 

either directly or indirectly affect public health. The detailed 

information on the Sample ID, sampling location and timeline is 
summarized in Table 1. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample collection: Water samples were withdrawn from jars, which are 

typically 20-liter plastic containers having taps fitted and commonly used for 

drinking water supply and storage. Each jar was labeled with a unique sample 

number, date of collection, and place name for tracing. Approximately 500 ml 

of water was withdrawn from each jar in sterile 500 ml glass screw-topped 

bottles. Sterilization of caps and bottles by autoclaving at 121°C for 15 minutes 

was done before sampling in order to provide aseptic conditions. Water was 

pumped straight from the tap on the jar into the sterilized bottles without 

employing any intermediate containers (glasses) to minimize the chance of 

external contamination. Bottles were aseptically manipulated during sampling 

in a clean environment with caps open only at the filling point and immediately 

replaced after sampling. Insulated sampling boxes with ice packs were utilized 

to store filled bottles under constant transportation temperature before analysis. 

The samples were transported directly to the laboratory for subsequent 

microbiological analysis. 

 

Evaluation of physicochemical parameters of water samples: The 

physicochemical parameters of the water samples were analyzed according to 

the standard procedures recommended by the manufacturers of the respective 

instruments and reagents. The pH of the samples was measured using a single 

electrode pH meter (EZ 00 pH 5011, Model PH-201, Lutron). The electrode was 

immersed directly into the sample, and the displayed value was recorded. Water 

hardness was determined by the EDTA titrimetric method. In this method, 

calcium and magnesium ions form complexes with EDTA while using 

Eriochrome Black T as the indicator. Dissolved CO₂ was measured through acid-

base titration with standard NaOH, using phenolphthalein as the indicator and 

expressing the results in mg/l. Alkalinity was measured by titration with a 

standard acid solution (H₂SO₄ or HCl) and involved phenolphthalein and methyl 

orange (or bromocresol green) as indicators. This determined carbonate, 

bicarbonate, and hydroxide ions, with results expressed in mg/l as CaCO₃. Total 

iron was analyzed using the Ferrover method. Here, the Ferrover reagent reacts 

with soluble iron to create an orange-colored complex, and the intensity was 

measured spectrophotometrically, expressed in mg/l. Chloride content was 

determined through argentometric titration with silver nitrate and potassium 

chromate as the indicator. The apparent color of the samples was assessed using 

the Platinum-Cobalt (Pt-Co) standard method, which involved visual or 

spectrophotometric comparison with Pt-Co standards, and results were noted in 

true color units (TCU) (27). 

 

Enumeration of total viable bacterial count (TVBC): To enumerate the total 

viable count of bacteria, a serial dilution was first done of each sample 

separately. Then, 0.1 ml from 10⁻⁴ dilution of each water sample was spread onto 

Nutrient Agar plates following the spread plate technique. For the total bacterial 

count, plates were incubated at 37°C for 24 hours (28). 

 

Enumeration of total and fecal coliforms by membrane filtration method: 

Using the membrane filtration method, 100 ml of every water sample was 

subjected to total and fecal coliform counts. Sterile 0.45 µm nitrocellulose 

membranes were used to filter samples, which, upon incubation on selective agar 

media, were seeded on MacConkey agar (MAC) plates for the estimation of total 

coliforms and incubated at 37°C for 24 h. Lactose-fermenting coliform colonies 

on MAC were identified by the pink to red color, indicating acid production due 

to lactose fermentation. Non-fermenting lactose colonies were colorless or light-

colored. For fecal coliforms, membranes were placed on Membrane Fecal 

Coliform (MFC) agar plates and incubated for 24 h at 45°C. Fecal coliform 

colonies were identified by lactose fermentation and aniline blue uptake 

characteristic blue coloration at elevated temperature, which promotes growth 

of thermotolerant coliform (29). 

 

Identification and characterization of bacterial isolates: Microscopic 

observation, colony characteristics, and biochemical properties presumptively 

identified all the isolates detected from water samples. The microscopy analysis 

was done based on bacterial morphology with Gram staining using light 

microscopy. The isolates were first subjected to the Gram staining method 

before performing other biochemical experiments. Afterward, biochemical tests 

were performed, such as triple sugar iron test, citrate, catalase and oxidase test. 

The test results were noted and compared with the Bergey’s manual of 

systematic bacteriology (30).     

 

 

 

 

 

 

 

 

 

 

 

Sample No. Sample ID Location  Date Time 

1 JR Hotel Nawab Habibullah Rd, Shahbag 12/11/2024 9.30 AM 

2 AK Hotel Nawab Habibullah Rd, Shahbag 12/11/1024 10.11 AM 

3 AA Hotel Mymensingh Ln, Shahbagh 18/11/2024 9.40 AM 

4 NI Hotel Mymensingh Ln, Shahbagh 18/11/1024 10.11 AM 

5 SH Hotel Mymensingh Ln, Shahbagh 25/11/1024 10.00 AM 

6 SR Hotel Mymensingh Ln, Shahbagh 25/11/1024 10.15 AM 

7 RN Hotel Opposite side of Ramna Thana, Ramna 02/12/1024 10.15 AM 

8 JD Hotel Opposite side of Ramna Thana, Ramna 02/12/1024 10.35 AM 

Table 1: Summary of sample ID, sampling location, and timeline of different hotels in the Shahbag and 

Ramna area. 
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RESULTS 

 

Physicochemical data analysis of water samples: 

Physicochemical parameters of water samples were 

analyzed using standard procedures and compared with 

the WHO and Bangladesh Standards (BDS). The pH 

values of water samples were within 6.3-7.4. The value 

of CO2 ranged from 24-34 mg/L, Fe was recorded from 

0.15- 0.41 mg/L, the concentration of chloride Cl- ions 

in water samples was within the 0.5-1.7 mg/L range, the 

range of hardness as CaCO3 was between 24-179 mg/L, 

level of alkalinity was between 2.13-9.4 mg/L. All of the 

water samples were odorless, and the color ranged from 

20-52 (Table 2).  

 

Microbial Analysis of Water Samples: 

Total viable bacterial count (TVBC): Among the  

 

 

sampling locations, the drinking water samples' total 

viable bacterial count (TVBC) differed greatly. SR 

Hotel had the lowest TVBC, 6.0 x 10⁶ CFU/ml. At 2.22 

x 10⁷ CFU/ml, AA Hotel had the highest load. Other 

hotels—JR, AK, NI, SH, RN, and JD—also showed 

heavy bacterial counts ranging from 1.07 x 10⁷ to 1.99 x 

10⁷ CFU/ml. Most of the tested water samples show 

evidence of severe microbial contamination. 

 

Total coliform count (TCC): Most samples exhibited 

detectable levels of total coliform count (TCC), ranging 

from 0 to 30 CFU/100 ml. AK Hotel had the highest 

coliform contamination at 30 CFU/100 ml, closely 

followed by AA Hotel at 28 CFU/100 ml. SH, RN, and 

JD Hotels had moderate levels of 12–16 CFU/100 ml. 

At 8 CFU/100 ml, JR and NI Hotels registered lower 

values. SR Hotel was the only place free from coliforms. 

 

 
Table 2: Physicochemical analysis of water quality in selected hotels in Shahbagh and Ramna. 
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1 JR Hotel 6.7 30 6.1 179 32 0.41 1 Odourless 

2 AK Hotel 6.5 33 8.4 124 28 0.15 1.3 Odourless 
3 AA Hotel 6.9 29 9.4 70 29 - 1.7 Odourless 

4 NI Hotel 7.1 24 8.8 61 23 - 1.2 Odourless 

5 SH Hotel 7.1 34 8.7 25 20 0.31 0.8 Odourless 
6 SR Hotel 6.3 27 3.5 24 27 - 0.5 Odourless 

7 RN Hotel 7.4 29 4.2 76 52 - 1.3 Odourless 

8 JD Hotel 7.0 32 2.13 35 35 0.2 0.9 Odourless 

1 WHO 6.5-8.5 15 200 200-500 15 0.3 250 Odourless 

2 BDS 6.5-8.5 15 200 200-500 15 0.3-1 150-600 Odourless 

Note: WHO (World Health Organization) (31), BDS (Bangladesh Standards) (32).

 

 
 

Table 3: Microbiological assessment of water quality in selected hotels in Shahbagh and Ramna. 

 
Collection Sites TVBC (CFU/ml) TCC (CFU/100 ml) TFC (CFU/100 ml) 

JR Hotel 1.12 × 10⁷ CFU/ml 8 0 

AK Hotel 1.8 × 10⁷ CFU/ml 30 2 
AA Hotel 2.22 × 10⁷ CFU/ml 28 30 

NI Hotel 1.59 × 10⁷ CFU/ml 8 6 

SH Hotel 1.07× 10⁷ CFU/ml 16 2 

SR Hotel 6.0 × 106 CFU/ml 0 0 

RN Hotel 1.74 × 10⁷ CFU/ml 12 0 

JD Hotel 1.99× 10⁷ CFU/ml 12 24 

WHO Less than 100 to 500  0 0 

BDS Less than 1000 0 0 

Note: WHO (World Health Organization) (31), BDS (Bangladesh Standards) (32).

 

 

Total fecal coliform (TFC): In some specimens, the 

total fecal coliform count (TFC) was lower but still 

there. AA Hotel had the maximum fecal coliform load 

found at 30 CFU/100 ml, followed by JD Hotel at 24 

CFU/100 ml and NI Hotel at 6 CFU/100 ml. No fecal 

coliforms were discovered in the water samples 

gathered from JR, AK, SH, SR, and RN Hotels. The 

presence of fecal coliforms in particular locations points 

to possible fecal contamination and draws attention to  

 

 

possible health hazards for consumers (Table 3).  

 

Presumptive identification of isolates: Morphological 

and biochemical examination of the isolates showed 

Escherichia coli, Klebsiella spp., Enterobacter spp., and 

Citrobacter spp. among the water samples (Table 4). 

Gram-negative rods exhibiting different colony 

morphologies on MacConkey agar defined all isolates.  
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E. coli was found to have flat, dry, pink colonies with an 

A/A reaction, gas generation, and a negative citrate test. 

Klebsiella spp. produced large, mucoid pink colonies 

with dispersed pigment and was citrate positive. Small 

mucoid pink colonies of Enterobacter spp. were also 

citrate positive and showed gas production. Citrobacter 

spp. created little, pale pink colonies and was citrate 

positive with an A/A response and gas production. 

These results show coliform bacteria are often linked to 

fecal contamination of water.  

   

  DISCUSSION 

 

Waterborne diseases continue to be a major cause of 

illness and death worldwide each year (33). Any 

changes in the physicochemical or microbiological 

quality of water can greatly increase the spread of these 

diseases (34). To ensure safety, drinking water must 

meet all physicochemical standards and have enough 

essential minerals (35). Although most treated water is 

free from coliforms, finding total coliforms may point to 

inadequate treatment, disinfectant failure, contaminated 

water entering the supply, or bacterial regrowth within 

the distribution system (36). In Dhaka City, the lack of 

clean water sources and pollution pose a significant risk 

to the population from waterborne diseases (37). Given 

this situation, this study aimed to assess the 

physicochemical and microbiological quality of water 

supplied to various hotels in the Shahbag and Ramna 

areas of Dhaka city. 

To identify the quality of drinking water supplied by 

hotels, eight physicochemical parameters were 

analyzed, which are listed in Table 1. The pH of all eight 

water samples collected from hotels in Shahbag and 

Ramna ranged from 6.3 to 7.4, indicating neutral 

conditions and meeting both the WHO (6.5–8.5) and 

Bangladesh drinking water standards (6.5–8.5). These 

findings are consistent with the study of Ahsan et al. 

(2022), where a pH value between 6.4 and 6.9 was found 

in drinking water in Dhaka city. The concentration of 

dissolved carbon dioxide (CO₂) in the analyzed samples 

ranged from 24 to 34 mg/l, which was higher than the 

permissible limit of 15 mg/l set by WHO and BDS 

norms. Elevated CO₂ levels may signal an acidic water 

condition and are typically associated with processes 

such as organic matter decomposition, bacterial 

regrowth, or heat perturbation, releasing dissolved gases 

(38). 

Bangladesh's drinking water hardness is within the 

acceptable range of 200–500 mg/l (39). Hard water is 

harmless to human health, but with increased hardness, 

it reduces the effectiveness of soap and leads to scaling 

in utensils and boilers. In the present study, only the JR 

Hotel sample complied with the national standard of 

hardness, while other samples were less than that. Water 

color possesses an acceptable value of 0–15 Platinum 

Cobalt (Pt-Co) units according to WHO and BDS 

standards. Analysis revealed that all the samples that 

were above this threshold were unsafe for consumption 

as a beverage. Compared to this, Karmakar et al. (2024)  

 

 

also reported color values ranging from 0 to 15 Pt-Co in 

their study, which is in line with the established 

standards (40). 

The iron content in the samples ranged from 0.15 to 0.41 

mg/l. Of these, Shahbag samples of JR Hotel were 

within the WHO acceptable limit of 0.3 mg/l, while 

others were higher. All water samples were odorless, 

which indicates the absence of odor compounds and 

refers to good sensory quality. Overall, the results show 

that while some of the physicochemical parameters 

complied with national and international standards, the 

majority of the samples registered marginal to non-

compliant values that represented a risk to the safety of 

hotel drinking water in areas under survey. 

Microbial analysis was done to evaluate the potability 

of water samples taken. The standard for total viable 

bacterial count (TVBC) according to WHO is ≤1.0 × 10³ 

CFU/ml. In the present study, TVBC in all samples was 

higher than the mentioned standard. The same findings 

were previously reported by Islam et al. (2021) in 

Noakhali district, where TVBC values ranged from 0.98 

× 10⁵ to 2.12 × 10⁶ CFU/ml, well above the standard set 

by WHO (41). The same was recorded by Islam, M.A. 

et al. (2021) while observing a mean TVBC of 3.05 × 

10⁶ CFU/ml in drinking water from some restaurants 

(6). Elevated TVBC levels indicate elevated microbial 

loads, which can indicate potential contamination and 

inadequate treatment or maintenance of the water 

supply.  

For coliform contamination, total coliforms were 

detected in seven of eight samples, and fecal coliforms 

in five samples. These findings are in accordance with 

Sathi et al. (2021), who reported contamination of all 

samples of supply and treated water of Dhaka city with 

total coliforms, and 10 among 16 samples (22) had fecal 

coliforms. Uddin et al. (2021) determined no detectable 

levels of E. coli and <1.8 MPN/100 ml total and fecal 

coliforms in tube-well and bottled water, proving 

microbiological safety in their tested samples (42). 

Biochemical characterization in this research confirmed 

the existence of E. coli, Klebsiella spp., Citrobacter 

spp., and Enterobacter spp. in hotel water samples. The 

occurrence of these microorganisms provides evidence 

for fecal contamination and the possibility of pathogenic 

bacteria in the drinking water, a severe public health 

problem. Potential sources of contamination might 

include inadequate storage facilities for water, cross-

contamination, and unsatisfactory handling of hygienic 

measures at the hotels. Having effective water 

treatment, complemented with continuous filtration as 

well as disinfection, is thus critical in maintaining 

microbiological safety and protecting consumers from 

waterborne diseases. 

 

CONCLUSIONS 

 

The findings of this study suggest that the overall 

Shahbag and Ramna drinking water quality in Dhaka is 

neither safe nor suitable for human intake. The most 

critical concerns are high microbiological burdens, 
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elevated CO₂ levels, hardness, color, and high iron 

levels. Detection of high viable bacteria concentrations, 

as well as total and fecal coliforms, is an unmistakable 

reference to the existence of pathogenic organisms that 

have the potential to create serious health risks among 

consumers. These results reinforce the urgency of 

stringent regulatory enforcement and continuous 

monitoring of water supply systems to ensure 

compliance with standards according to both WHO and 

Bangladesh Standards (BDS). Improving surveillance 

and promoting effective water treatment procedures are 

essential to safeguard public health and maintain safe 

drinking water quality. 
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