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Abstract: 
In Bangladesh, the preparation and handling of street and home-cooked dishes frequently result in inadequate hygiene 
and the use of inferior ingredients. This can cause foodborne illnesses like diarrhea, dysentery, and botulism. This can 
cause foodborne illnesses like diarrhea, dysentery, and botulism. These foods are sometimes kept for a long time and 
are sometimes heated in a microwave before being served. Present study attempted to screen out the potential 
microbial contamination level at three points after preparing noodles, sandwiches and home-cooked fish and meat: 
after 30min of cooking, after being normally stored for 3 hours and after reheating through microwave. The microbial 
contamination level was observed through conventional cultural techniques and drug susceptible pattern of the isolated 
bacteria was determined by Kirby-bauer methods.  The initial levels (within 30min of cooking) of bacteria and fungi 
were noticed around 3. 8 to 3. 9 log CFU/g. After 3hours, the growth of Clostridium spp. reached up to 5. 9 log CFU/g 
in noodles and fish while coliform bacteria appeared after storage e.g. 4. 3 log CFU/g in noodles. However, after 
heating with microwave the contamination level was found to be reduced but Clostridium spp., was in steady condition 
which is extremely alarming. Meanwhile, isolating bacteria like Escherichia coli, Staphylococcus spp., and 
Clostridium spp. exhibited their resistance against ampicillin and piperacillin. Staphylococcus spp.  had some 
resistance to doxycycline and cefixime, but were more sensitive to ciprofloxacin. These findings indicate serious 
health risks of daily consumers who are having food after long storage or practicing improper heating before 
consumption. Current study found some spore forming bacteria and drug resistant bacteria those are the causative 
agent of food borne diseases and cane be the real threat for proper treatment strategies.    
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Introduction:  
Efforts to enhance food safety and lessen the spread of foodborne illnesses are growing as a result of the socioeconomic 
impacts of the human population's health. According to the FAO, food consumption will reach roughly 60% by 2050, 
while animal protein production will rise by 1.7% annually, with meat accounting for roughly 70% of this growth, 
dairy products for 55%, and seafood for up to 90%. The availability of food that is safe for consumers and does not 
endanger their lives or health is significantly hampered by microbial contamination of food [1].  Food infections are 
one of the biggest problems facing the global healthcare community. These illnesses have slowed economic progress, 
especially in emerging nations like Bangladesh. The primary reason is that, in contrast to industrialized nations, 
traditional automated processes are used in developing nations to process and sell food.  Ready-ready products such 
as noodles, sandwiches, burgers, vegetable breads, and more are sold mainly on the streets, especially in developing 
countries. Street products have prepared products on-site or at home before selling consumers who eat these products 
without treatment or heating [2]. Ultimately, these products can lead to environmental growth of bacteria that can 
transmit human diseases to humans and cause food poisoning [3]. In developed countries, there are complex criteria 
for food preparation, but in less developed countries, the main issue is the availability of proper, reliable water, which 
is generally an important object [4]. On the other hand, domestic products like precooked meat, fish, and other items 
can harbor microorganisms for a long period after they are prepared. Because germs multiply more readily as time 
passes [5]. The main causes of food contamination are the ability to convert food without using gloves, erase hands, 
erase hands with dangerous water, lack of storage of ingredients, inaccurate temperatures, and maintain cooked and 
raw meat near the fridge [6]. Microbiological evaluation of products is necessary from a public health perspective to 
ensure that domestic products are not only dangerous to consumers, but also in the market [7]. Therefore, methods to 
reduce microbial growth should be related to consumer safety. 
The use of microwave heating is spreading in the food industry as well as in family practice for edible/thawing, 
holidays, drying, drying, whitening, cooking, cooking and heating [8]. Microwave applications provide the highest 

JZU NATURAL SCIENCE || ISSN : 1671-6841

VOL 56 : ISSUE 08 - 2025

https://naturalscience.fyi/

PAGE NO: 398



 

quality (in terms of taste, color and nutrition) of the final product with rapid generation heat. Compared to traditional 
heating, microwave heating can have a positive impact on product quality due to shorter processing times, resulting 
in improved energy efficiency [9]. Microwave treatment can effectively reduce pathogenic microorganisms of food 
origin and ensure the microbiological safety of the product. In particular, microwave microwaves have great potential 
for pasteurization and sterilization of food [10]. Microwave sterilization does not provide significant changes in 
properties, such as antioxidant activity, enzyme activity and product color and biologically active ingredients due to 
disruption of short exposures [11]. However, irregular heating can lead to the survival of pathogenic bacteria in areas 
with low heat [12]. In addition to microbial safety issues, high microwave capacity and long-term treatment affects 
product quality, reducing expiration dates, causing tissue damage due to uneven heat and humidity loss, leading to 
poorly looking and poor-quality products. Based on all these effects, The goal of the current study was to screen for 
possible microbial contamination levels at three different stages following the preparation of noodles, sandwiches, 
and home-cooked beef and fish: 30 minutes after cooking, three hours after being regularly stored, and three hours 
after microwave warming. 

Methods & Materials:  
Sample Collection and Processing:   Total 4 samples (2 were street food and 2 were homemade foods) of sandwich, 
noodles, cooked fish and meat were selected for this experiment and collected following the standard protocol [13]. 
The study was carried out within April to June 2025 in the department of Microbiology, Stamford University 
Bangladesh. All the samples were quickly transported into the laboratory within 15 minutes of preparation and 
executed the microbiological assay at three points: after 30min of cooking, after being normally stored for 3 hours and 
after reheating through microwave. 
Microbiological Analysis of the samples:  
 Same samples were taken in three different time intervals like after 30min of cooking, after being normally stored for 
3 hours and finally for reheating through microwave. The microbial contamination of the samples was determined 
within 30mins after cooking, after 3 hours and after heating with microwave. For that, 10g of each sample was 
homogenized with 90 ml of normal saline in 9:1 ratio and serially diluted up to 10-5. From the dilution 10-4 each of the 
samples (freshly cooked, after 3 hours and after heating) of 0.1ml was introduced on to the nutrient agar and Sabouraud 
dextrose agar for the isolation of total viable bacteria and fungi, respectively. Subsequently, MacConkey agar, Manitol 
Salt agar and Clostridium agar were used as selective media for the quantification of coliforms, Staphylococcus spp. 
Clostridium spp. consecutively [14,15]. All the inoculated plates were incubated at 37 °C for 24 hours except SDA 
plates, which were incubated at 25 °C for 48 hours.  
Biochemical identification of the isolates: 
The biochemical properties of identified isolates were confirmed through standard biochemical methods [14-16].  
Antibiotic susceptibility test of the identified bacteria: 
The pathogenic isolates were examined for the detection of antibiotic susceptibility traits (either drug resistant or 
sensitive) by disc diffusion assay on Mueller-Hinton agar (Difco, Detroit, MI) against commonly used antibiotics 
following the standard protocol [17,18]. Lawns of bacterial suspensions including Escherichia coli, Clostridium spp., 
and Staphylococcus spp. (turbidity compared with the McFarland standard OD600-0.5) were prepared and introduced 
on to Muller Hinton agar. Some common antibiotics such as Ceftazidime 30 µg, Ciprofloxacin 5 µg, Doxycycline 30 
µg, Ampicillin 10 µg, Cefixime 5 µg, Piperacillin 100 µg were introduced against the target bacteria. All the plates 
were incubated at 37 °C for 12-18 hours and examined the zone of inhibitions (mm) [19]. 

Result & Discussion: 
Distribution of various pathogenic strains including coliforms, fecal coliforms and Clostridium spp. in food samples 
due to inadequate hygiene are the main pathogens of several diseases that are transferred by foods such as diarrhea, 
dysentery, and botulism. [20.21]. Lack of knowledge about maintaining good hygiene and maintenance of poor 
quality of raw materials can lead to serious illnesses in developing countries such as Bangladesh [22]. 
Microbial post contamination in commercial foods  
 In the figure 1, microbial load of frequently available commercial street foods like noodles and sandwiches are 
given where the count was measured within 30 minutes of preparation, after 3 hours of preparation and after heating. 
It was seen that, within 30 minutes of preparation stage, total viable bacterial count was 3.9 log10/g for noodles and 
3.8 log10/g for sandwiches. Fungal growth of 3.7 log10/g for noodles and 4.3 log10/g for sandwiches was observed 
which might be due to the moisture content of the samples [23]. Staphylococcus spp. was in range of 3.8 log10/g for 
noodles and 4.2 log10/g for sandwiches were observed while Clostridium spp. was higher in sandwiches with the 4.3 
log10 than noodles which had the 4.1 log10/g. As the time increases, the microbial growth can increase also due to the 
nutrients content, pH value, temperature ranges [24]. 
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Fig-1: Microbial Load of commercially available street foods 
  
To identify this, result was taken after 3 hours of preparation where it was noticeable that fungal growth was highest 
in noodles with the log log10/g of 5.8 while it was 3.8 for sandwiches. Staphylococcus spp. was also increased in 
amount in the foods as long time keeping of food can lead to the microbial growth and the range was 4.8 log10/g for 
noodles and 4.4 log10/g for sandwiches. This report also in affirmative form with another report which says that 
Staphylococcus spp. can spread easily during food preparation and processing by workers [25]. Clostridium spp. was 
present with the log10/g  of 5.8 for noodles and 4.8 for sandwiches and it might happen because the resilient spores of 
Clostridium spp.  can survive cooking temperatures and, if the food is then improperly stored, these spores can 
germinate and multiply into active, toxin-producing bacteria [26]. It was noticeable that, coliform bacteria were absent 
during the first 30 minutes of preparation in both samples but increased in noodles with the log10/g of 4.3 for noodles 
which is not acceptable. The reasons of coliform present might be because of the improper sanitation and 
environmental conditions [27].   As heating is a great source of sterilizing or freeing microorganisms so we heated the 
foods to check the quality where we found that heating actually minimizes the amount of microbes in the foods [28]. 
Total viable bacterial count was decreased to 2.8 log10/g for noodles while 2.9 log10/g for sandwiches. Fungal load 
was decreased simultaneously for noodles and sandwiches to 3.1 log value/g and 3.0 log10/g. It was noteworthy that 
coliform count was absent for both of the samples after heating. Staphylococcus spp. was found in average range of 
2.6 log10/g for noodles while absent for sandwiches. It was noteworthy that, clostridium spp. was present in both 
samples after heating which is a risk to public health as it can cause botulism or release toxins which are dangerous 
for the consumers (figure 1).   
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Fig 2: Microbial load of homemade cooked foods 
 
Microbial post contamination in homemade foods  
 
On the contrary, same time-consuming theme was observed for homemade foods also because it is very common in 
our nation to keep food for a long time and then consume it without any further processing which might lead to food 
poisoning as toxins releases from foods due to the microbial growth or chemical release.  Here it was seen that freshly 
cooked foods contain total viable bacterial load of 3.8 log10/g for fish and 3.9 log10/g for meat. Fungal growth was also 
observed because of the moisture content ranging 3.7 log10/g for fish and 3.6 log10/g for meat. Total coliform count 
was absolute absent within 30 minutes of preparation which indicates that foods were coliform free and safe to 
consume. As staphylococcus spp. is a ubiquitous microorganism [25], it was present in meat with a log10/g of 4.8 but 
absent if fish samples. Although, Staphylococcus spp. was present in meat after 3 hours which shows that microbes 
use the nutrient to grow and comminute the food.  But noteworthy was that Clostridium spp. was found in both fish 
and meat samples with a range of 5.2 log10/g and 4.9 log10/g and it was increased after 3 hours of keeping which was 
5.9 log10/g and 4.1 log10/g which is not acceptable as the spores can produce toxins and can do diseases [26]. However, 
heating helped to decrease the number of microbes in food where we observed that the total bacterial count was 
decreased to 3.9 log10/g in fish and 3.8 log10/g in meat. But Clostridium spp. was in a range of 5.0log value/g for fish 
and 4.9 log10/g for meat which shows microwaving food to insufficient temperatures can fail to kill Clostridium spp. 
spores due to their remarkable heat resistance, which requires proper and thorough heating to reduce microbial growth 
and prevent foodborne illness [29].  
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Fig-3: Antibiotic Resistance Pattern of the Isolates 
  
As antimicrobial resistance is increasing day by day so the identified are resistant or sensitive to the commercially 
available antibiotics is of great concern. Commonly available some antibiotics were taken for the research where it 
was shown that E. coli was 100% resistant to ampicillin and piperacillin while moderately resistant to Doxycycline 
and Cefixime but 50% resistant to Ciprofloxacin and Caz which was also shown in another study [30]. Clostridium 
spp. was also 100% resistant to Ampicillin while 70% resistance to Ciprofloxacin and others were in 50% range of 
resistance. The resistance pattern of the clostridium spp. isolates was in a same state with the another study conducted 
in Saudi Arabia [31]. Staphylococcus spp. was resistant to ampicillin and piperacillin while moderate resistance was 
shown for Doxycycline and Caz, and it was noticeable that Ciprofloxacin was only sensitive to Staphylococcus spp. 
This result matches with the another study in our country [32]. Identified isolates are all multidrug resistant and it is 
of concern for the public health. Alternatives to these resistant insulators with multiple medical counters should now 
be concerned about future generations. Otherwise, simple food poisoning could pose a serious risk, even a death threat. 
The generalization and misuse of antibiotics in agriculture, aquaculture, and human medicine contributes to the 
homeostasis and spread of MDR pathogens throughout the food chain, particularly in RTE products. To combat this 
crisis, we need a reliable approach to health that integrates national antibiotics, observation, regulation, innovation 
and management of education. While outcomes in the field of molecular diagnostics, total genome-wide and profiling 
sequencing improve the ability to detect, control and predict stability diagrams, alternative interventions such as 
phagolis, bactericin, and probiotics provide intelligent tools to reduce antibiotic reliance. 

Conclusion: 
The current findings significantly highlighted that the microbial contamination occurred in the food samples within 
the time frame of after cooking to storage period and re-heating the storage food by microwave oven could not reduce 
the microbial load remarkably. Most importantly, the existent bacteria in food samples were showed resistance against 
the antibiotics. Therefore, implementing environmental surveillance, regulating antibiotic use in food systems, 
promoting behavioral changes through training and proper heating of storage food are necessary steps to reduce and 
dissemination of drug-resistant bacteria. As food systems continue to globalize, in the face of increased resistance, an 
international response coordinated to protect human health and food security is important. Furthermore, to address 
microbiological contaminants in prepared food samples, extensive measures are required, including enforcing better 
hygiene standards, protecting the food properly, accurate heat treatment and putting in place routine monitoring 
procedures. The integration of traditional and modern analytical methods ensures complete monitoring and prevention 
of food disease. Although the food safety authority should implement proper regulation and guidelines for the 
restaurant where the practices of proper heating the food before serve is not up to the mark. Our investigation would 
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aware the consumers who have huge fascination to have restaurant food as well as the people who apply microwave 
oven heat in house to make the storage food warm.   

Acknowledgement and Funding: We are thankful to Stamford University Bangladesh for logistic 
support and funding  

Reference:  
1. Urban-Chmiel, R, Osek, J, Wieczorek, K. Methods of Controlling Microbial Contamination of Food. 

Pathogens 2025, 14, 492.  
2. Oleghe PO, Orhewere RD, Orhewere VA, Oboh JE. Microwave heat treatment effects on the microbial 

profile of some ready-to-eat street vended snacks. Int. J. Sci. Res. in Biological Sciences Vol. 2022 
Apr;9(2). 

3. Owusu-Apenten R, Vieira E. Microbial foodborne disease outbreaks. InElementary food science 2022 
May 29 (pp. 171-196). Cham: Springer International Publishing. 

4. Awuchi CG. HACCP, quality, and food safety management in food and agricultural systems. Cogent 
Food & Agriculture. 2023 Dec 31;9(1):2176280. 

5. Yi B, Xu H. Research and development status of prepared foods in China: A review. Applied sciences. 
2023 Jul 8;13(14):7998. 

6. Mumu FT, Acharjee M, Nur IT, Islam T, Hassan MM. Evaluation of food borne pathogens in ready-to-
eat noodles collected from the different shops in the Dhaka City, Bangladesh. SVOA Microbiol. 
2021;2(2):32-40. 

7. Sarmiento-Santos J, da Silva LA, Lourenco CA, Rosim RE, de Oliveira CA, Monteiro SH, Vanin FM. 
Assessment of quality and safety aspects of homemade and commercial baby foods. Food Research 
International. 2023 Dec 1;174:113608. 

8. Akkaya E, Bingol EB, Muratoglu K, Hampikyan H, Cetin O, Colak H. Impact of microwave heating on 
product safety and quality in meatballs. Innovative Food Science & Emerging Technologies. 2024 May 
1;93:103643. 

9. Kutlu N, Pandiselvam R, Saka I, Kamiloglu A, Sahni P, Kothakota A. Impact of different microwave 
treatments on food texture. Journal of Texture Studies. 2022 Oct;53(6):709-36. 

10. Skowron K, Wiktorczyk-Kapischke N, Grudlewska-Buda K, Wałecka-Zacharska E, Kwiecińska-Piróg 
J. Other microwave-assisted processes: Microwaves as a method ensuring microbiological safety of 
food. InInnovative and emerging technologies in the bio-marine food sector 2022 Jan 1 (pp. 395-416). 
Academic Press. 

11. Guzik P, Kulawik P, Zając M, Migdał W. Microwave applications in the food industry: An overview of 
recent developments. Critical Reviews in Food Science and Nutrition. 2022 Oct 17;62(29):7989-8008. 

12. Wason S, Verma T, Subbiah J. Validation of process technologies for enhancing the safety of low‐
moisture foods: A review. Comprehensive Reviews in Food Science and Food Safety. 2021 
Sep;20(5):4950-92. 

13. Noor R, Acharjee M, Ahmed T, Das KK., Paul L, Munshi SK, Urmi NJ, Rahman F, Alam MJ. 
Microbiological analysis of major sea fish collected from local markets in Dhaka city, Bangladesh. The 
Journal of Microbiology, Biotechnology and Food Sciences. 2013; 2 (4): 2420-2430 

14. American Public Health Association. 1998. Standard methods for the examination of water and 
wastewater. American Public Health Association, Washington, D.C.  

15. Cappuccino JG, Sherman N. 1996. Microbiology - A laboratory manual. The Benjamin/Cummings 
Publishing Co., Inc., Menlo Park, California 

16. Acharjee M, Ahmed E, Munshi SK, Noor R. Validation of ʎ-irradiation in controlling microorganisms 
in fish. Nutrition and Food Science.2014; 44 (3): 258-266. 

17. Johnson T, Case C. 2010. Laboratory Experiments in Microbiology. Benjamin Cummings,San 
Francisco. 

18. Bauer AW, Kirby WMM, Sherris JC, Turck M. Antibiotic susceptibility testing by a standardized single 
disk method. American Journal of Clinical Pathology. 1966; 36: 493-496. 

19. Chowdhury US, Sultana R, Acharjee M. Screening the Microbiological Contamination in Salad Samples 
and Analysis their Antibiotic Sensitivity Pattern. Journal of Advances in Microbiology. 2024 Dec 
21;24(12):189-97. 

20. Acharjee M, Rahman F, Beauty SS, Feroz F, Rahman MM, Noor R. Microbiological study on supply 
water and treated water in Dhaka city. Stamford journal of microbiology. 2011; 1(1): 42-45 

JZU NATURAL SCIENCE || ISSN : 1671-6841

VOL 56 : ISSUE 08 - 2025

https://naturalscience.fyi/

PAGE NO: 403



 

21. Moi IM, Ibrahim Z, Abubakar BM, Katagum YM, Abdullahi A, Yiga GA, Abdullahi B, Mustapha I, Ali 
J, Mahmud Z, Maimusa H. Properties of foodborne pathogens and their diseases. IntechOpen; 2022 Aug 
22. 

22. Kabir A, Roy S, Begum K, Kabir AH, Miah MS. Factors influencing sanitation and hygiene practices 
among students in a public university in Bangladesh. PLoS One. 2021 Sep 22;16(9):e0257663. 

23. Tran QH, Pham QT, Nguyen TT, Nguyen DV, Le VT, Tran VD, Phan H, Nguyen VH, Nguyen TD. 
Pathogen producing aflatoxin in contaminated sandwich: Identification and preservation. Microbial 
Pathogenesis. 2024 Oct 1;195:106890. 

24. Chiozzi V, Agriopoulou S, Varzakas T. Advances, applications, and comparison of thermal 
(pasteurization, sterilization, and aseptic packaging) against non-thermal (ultrasounds, UV radiation, 
ozonation, high hydrostatic pressure) technologies in food processing. Applied Sciences. 2022 Feb 
20;12(4):2202. 

25. Saber, T.; Samir, M.; El-Mekkawy, R.M.; Ariny, E.; El-Sayed, S.R.; Enan, G.; Abdelatif, S.H.; Askora, 
A.; Merwad, A.M.A.; Tartor, Y.H. Methicillin- and Vancomycin-Resistant Staphylococcus aureus from 
Humans and Ready-to-Eat Meat: Characterization of Antimicrobial Resistance and Biofilm Formation 
Ability. Front. Microbiol. 2022, 12, 735494.  

26. Panel EB. Opinion of the scientific panel on biological hazards on a request from the commission related 
to Clostridium spp. in foodstuffs. EFSA J. 2005;3:1-65. 

27. Jumana MB, Sawja TS, Edirisinghe EA, Nasna MN, Gunasekara WM, de Silva UL, Hettiarachchi SS. 
Evaluation of bacterial contamination in selected instant noodles brands commercially available in Sri 
Lanka. 

28. Cui B, Wang K, Hu N, Sun Y, Mao C, Ye P, Pang H, Wang Y, Fu H, Chen X, Wang Y. Combination 
of radio frequency heating and antibacterial agents for microorganism control in the production of 
packaged tofu. Food Control. 2023 Dec 1;154:110015. 

29. New CY, Thung TY, Premarathne JM, Russly AR, Abdulkarim SM, Son R. Microwave oven safety: A 
food safety consumer survey in Malaysia. Food Control. 2017 Oct 1;80:420-7. 

30. Aabed K, Moubayed N, Alzahrani S. Antimicrobial resistance patterns among different Escherichia 
coli isolates in the Kingdom of Saudi Arabia. Saudi J Biol Sci. 2021 Jul;28(7):3776-3782. doi: 
10.1016/j.sjbs.2021.03.047. Epub 2021 Mar 23. PMID: 34220231; PMCID: PMC8241624. 

31. Banawas SS. Systematic Review and Meta-Analysis on the Frequency of Antibiotic-
Resistant Clostridium Species in Saudi Arabia. Antibiotics (Basel). 2022 Aug 29;11(9):1165. doi: 
10.3390/antibiotics11091165. PMID: 36139945; PMCID: PMC9495114. 

32. Urmi MR, Ansari WK, Islam MS, Sobur MA, Rahman M, Rahman MT. Antibiotic resistance patterns 
of Staphylococcus spp. isolated from fast foods sold in different restaurants of Mymensingh, 
Bangladesh. Journal of Advanced Veterinary and Animal Research. 2021 Jun 23;8(2):274. 

 

JZU NATURAL SCIENCE || ISSN : 1671-6841

VOL 56 : ISSUE 08 - 2025

https://naturalscience.fyi/

PAGE NO: 404


