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Abstract: Present study attempted to isolate the food born micro-florain some pre and post microwave oven
treated burger those were collected from popular shop in Dhaka City, Bangladesh. Aadditionally, drug resistant
profile of the isolates wasdetermined against some common synthetic drug through Kirby Bauer method. Total
10 samples (5belonged to pre heated and 5 belonged to post heated) exhibited huge microbial load up to 10’
cfu/g including total viable bacteria and fungi. Both of the samples(pre and post heated) harbored
Staphylococcus, E. coli and Pseudomonas as specific pathogens. In case of pre heated burger, total viable count
(TVC), total coliform count (E. coli) and fungal load were recorded up to 7.22 log cfu/g, 4.3 log cfu/g & 5.2 log
cfu/g consecutively whereas the specific pathogens Staphylococcus spp. and Pseudomonasspp. were found up to
6.3 log cfu/g & 4.23 log cfu/g respectively. Likewise, post microwave oven treated samples showed total viable
count (TVC), total coliform count (E. coli) and fungal load up to 3.22 logcfu/g, 2.3 logcfu/g & 2.2 log cfu/g
consecutively while the pathogenic bacteria Staphylococcus spp. and Pseudomonasspp.were up to 2.3 log cfu/g
& 2.23 log cfu/g respectively. Only 60-second microwave heat treatment remarkably eliminated the growth s
TVC, fungal, E. coli, Staphylococcal and Pseudomonas count up to 4 log in burger. The Staphylococcus spp.
and Pseudomonasspp. were found to be 100% resistant to tetracycline and kanamycin while sensitive against
Azithromycin, Gentamycin and Streptomycin. On the other hand, E. coli showed 100% resistance against
Azithromycin and Streptomycin whereas sensitive to Gentamycin, Kanamycine and Tetracycline. This data
suggested that the 60seceond microwave heat was effective to reduce the microbial growth but resistant strains
from burger may pretense serious public health threat.
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I.  Introduction

Burger is one of the most popular fast food item, which is found in almost all fast food shops. It is a
food that made by bread, cutlet, salads, sausages, sauces and others *. It can be eaten anytime for example during
lunch, or even eaten as a snack during birthday parties or marriage ceremony and it is very much famous to
children as a result they take burger for tiffin. Burger is a ready to eat meat products that has high demand
throughout the world due to its high biological value, reasonable price, desired taste, and easy to serve °.

However, there are several cases of food poisoning caused by burger consumption. Burger may harbour
a number of pathogenic organisms such as, Campylobacter spp.,E.coli, Listeria monocytogenes, Salmonella
spp., Staphylococcus spp., etc®*. These pathogens usually spread by eating burgers that not only affects large
groups of people but also can lead to death sometimes. Transmission of human pathogens through food is a
serious global problem mainly in developing countries where gastrointestinal diseases are one of the most
common causes of morbidity and mortality'. However, eating habits can increase the risk of hazards, which can
be minimized by proper monitoring of microbiological quality of the ingredients used to make a burger and by
creating awareness among people about food hygiene and sanitation *.

Major sources of contamination of burgers are, handling of food without using any gloves, washing
hands and other utensils with unsafe water, improper storage of burger buns, inaccurate temperature, keeping
cooked and uncooked meat side by side in the refrigerator are some possible sources®. Microbiological
assessment of burgers is required to ensure that the burgers sold in the market safe for the consumers, in a point
of view to public health®,

The control of food contamination by microorganisms or in other words, the practice of food protection
largely depends on the knowledge on types and modes of food hazards, the pathogenic trait as well as of the
virulence factors of the food contaminating bacteria or fungi, knowledge on toxins associated with food
deterioration, and finally the urge of practical implementation of food protection means both by the
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governmental or non-governmental organizations (NGOs) along with adequate research facilities on food
microbiology®’.Considering all these facts, the present study attempted to (1) evaluate the microbiological
profiling of some pre and post microwave heat treatment burger and (2) drug resistant pattern of the isolates.

1. Material And Methods
Study Area, Sampling, Sample Processing and Microbiological Analysis

Total 10 samples(5 were pre heat and 5 were post heat) of burger were randomly collected following
standard protocol®. The study was carried out within October to December 2019 in the department of
Microbiology, Stamford University Bangladesh. All the samples were quickly transported into the laboratory for
microbiological assay. 10g of each pre-heated sample was homogenized with 90 ml of buffer peptone water (pH
7.2 +0.2) in 9:1 ratio and serially diluted up to 107. Rest of the 5 samples was heated by microwave for 60
second afterward the samples was homogenized and diluted through the above mentioned procedure.

From the dilution 10 each of the samples (pre and post microwave heated) of 0.1 ml 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 Cetrimide agar were used as selective
media for the quantification of coliforms, Staphylococcus spp. Pseudomonas spp. consecutively®'®. 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 ***.
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'*™3. Lawns of bacterial suspensions including Escherichia coli,
Pseudomonas spp., and Staphylococcus spp. (turbidity compared with the McFarland standard ODgg,-0.5) were
prepared and introduced on to Muller Hinton agar. Some common antibiotics such as Kanamycin (30 ug),
Streptomycin (10 pg), Gentamycin (10 pg), Azithromycin (15 pg), Tetracycline (30 pg)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).

I11. Result
Propagation of different pathogenic strain including coliform and fecal coliform in food samples due to
the poor sanitation and hygienic condition are the main causative agent of several food borne diseases like
diarrhea and dysentery***>*. Such diseases are very common in developing countries like Bangladesh due to
the lack of proper knowledge on personalhygiene as well as poor maintenance quality of raw materials”*"*,

Existence of pathogenic bacteria in pre heated samples.

All the samples were found to be contaminated with total viable bacteria, Fungus, E. coli,
Staphylococcus and Pseudomonas (Figure 1A,B,C,D&E). In case of American burger total viable count and
fungus was found 7.22 log cfu/g and 5.2 log cfu/g respectively. While 4.3 log cfu/g, 6.3 log cfu/g and 4.23 log
cfu/g forspecific pathogens E. coli,Staphylococcusspp. and Pseudomonas spp. were present in the samples
consecutively. For the swiss burger, total viable bacterial and fungal growth were recorded 6.5 & 4.3 log cfu/g
whereas the E. coli, Staphylococcusand Pseudomonas showed 4.2, 5.2 & 3.2 log cfu/g consecutively. On the
other hand, Total viable bacterial and fungal contamination were observed 5.5 & 3.3 log cfu/g respectively
though the E. coli, Staphylococcusspp. and Pseudomonasspp. were 3.2, 4.3 & 3.2 log cfu/g accordingly in alif
burger. The sample from popayes the total viable bacteria and fungus was 6.2 and 3.3 log cfu/g respectively
conversely 4.2, 4.3, & 3.2 log cfu/g were recorded for E. coli, Staphylococcus spp. and Pseudomonasspp.
consecutively. For the burger queen the total viable bacteria and fungus load was noticed 6.3 log cfu/g and 4.2
log cfu/g respectively while the E. coli, Staphylococcusspp. and Pseudomonasspp. were 3.2, 3.2 & 4.2 log cfu/g
consecutively (Figure 1 A,B,C,D&E).

Biochemistry of the isolates.
All the isolates showed their physiological and metabolic activitythrough several biochemical tests (Table 1).
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Table 1 Biochemical identification of the pathogens isolated from burger samples.

Isolated TSI H,Sreaction Indole MR VP Citrate Motility Oxidase
Strain Slant Butt Gas Test test test Test test test

E. coli Y Y + - - + R R T N
Staphylococcus spp. Y R + + - + - + + -
Pseudomonas spp. R R - - - - - + + +

The experiments were conducted three times independently, and the results were found to be reproducible.
TSI Triple Sugar Iron Test

Y Yellow (Acid)

R Red (Alkaline)

MR Methyl red

VP Voges-Proskauer

Detection of microbial load after 60-second of microwave oven heat treatment.

In all the samples the total viable bacteria, Fungus, E. coli, Staphylococcus and Pseudomonas (Figure
1A,B,C,D&E). After 60 second of microwave oven heat, the microbial load was eradicated up to 4 log from the
previous count. In case of American burger total viable count and fungus was reduced 4 & 3 log after heat
respectively while the specific pathogens E. coli, Staphylococcusspp. and Pseudomonas spp. were found to be
reduced 2log, 4log & 2log consecutively (Figure 1a). Likewise, the swiss burger showed nearly 3log reduced
growth for total viable bacteria and fungus from the pre heated samples whereas the E. coli, Staphylococcusspp.
and Pseudomonaswere eliminated 2, 3 & 1log consecutively (Figure 1B).
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Figure 1: Effects of 60 second heat on the growth of microbes.
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Panel A,B,C& D indicating the microbiological status of five burger samples. The black bar indicating
the existence of bacteria before microwave oven heat and the white bar indicating the bacterial load after
microwave oven heat.

In the same way, for alif burger total viable bacterial and fungal contamination were found to be
reduced 2log and 1log from the previous count respectively though the E. coli, Staphylococcusspp. and
Pseudomonasspp. were also reduced nearly 2log (Figure 1C). The sample from popayes the reduction rate was
3log for total viable bacteria and 1log for fungus conversely the growth was reduced 1log forE. coli and2log for
Staphylococcusspp.However, no reduction was found for Pseudomonasspp. after heat (Figure 1D). For the
burger queen the reduction of total viable bacteria and fungus load was noticed up to 2log while theE. coliand
Pseudomonasspp. were found to be eliminated 1llog & 2log respectively. Nevertheless, the growth of
Staphylococcusspp. was unchanged (Figure 1E).

Couple of previous study investigated that the existence of contaminating microflora in food samples
may occur during the processing of raw material, mixing of ingredients and packaging of the end products™ .
According to the International Commission on Microbiological Specifications for Foods (ICMSF) 2011, the
specific pathogen in food should not be exceeded 10°cfu/g. This study exhibited that the heat of microwave
oven up to 60 seconds has huge impact on the reduction of microbial growth. One of the research group also
focused on the effect of heat on the burger sample previously and they said that the 60 seconds heat before
eating anything is very much effective which may eliminate substantial amount of bacterial load*.

Detection of drug resistant bacteria

The isolates Staphylococcus and Pseudomonaswere found to be 100% resistant to tetracycline and
kanamycin though sensitive against azithromycin, gentamycin and streptomycin. On the other hand,E. coli
showed 100% resistance against azithromycin and tetracycline while sensitive to gentamycin, kanamycin
andstreptomycin. This data suggested that the 60-seceond microwave heat was effective toreduce the microbial
growth but resistant strains from burger may pretense serious public health threat (Table 2).

Table 2: Antibiogram of the isolates

Isolates
= g g
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R S R S R S
(%) (%) (%) (%) (%) (%)
Kanamycine 30 pg 0 100 100 0 100 0
Streptomycine 10 pg 0 100 0 100 0 100
Gentamycine 10 pg 0 100 0 100 0 100
Azithromycine 15 g 100 0 0 100 0 100
Tetracycline 30ug 100 0 100 0 100 0
R Resistant
S Sensitive

IV. Conclusion

Overall, the present investigation discussed thecompact microbiological profile of some burger from
popular shop consumed by Bangladeshi people. This study also exhibited the importance of heat before eating
any food. Only 60-sceond microwave oven heat can successfully reduce the microbial growth. This study
identified the presence of fungi and specific pathogens, which may possibly get entry from the storage
condition. Coordinated efforts from government sector and private industry together with federal agencies are
urgently needed in this context. There is a need for routine surveillance systems to investigate the quality of the
different food to avoid any future outbreaks.

Acknowledgement
We thank Microbiology Laboratory, Stamford University Bangladesh for laboratory facilities,technical
assistance and financial aid.

DOI: 10.9790/2402-1303031519 www.iosrjournals.org 18 | Page



Evaluation of Antibiotic Resistant Bacteria from Pre and Post Microwave Oven Treated Burger.

References

[1]. Haider MA, levy S, AbdusSobur MA, Mahmud MM, Hossain MT, Taufiqur Rahman AMM, Nazir KHMNH, Rahman MT..
Isolation and characterization of antibiotic resistant bacteria from pre and post-microwave oven treated burger sold in Mymensingh.
Asian Australas Journal of Food Safty Security. 2018; 2 (1): 6-11.

[2]. Soliman-Salawa R. Risk of street food vending on public health. M.V.Sc. Thesis, Fac. Vet. 1999; Cairo University.

[3]. World Health Organization (WHO). Foodborne disease outbreaks: guidelines for investigation and control. Geneva, Switzerland:
2008; WHO Press.

[4]. Guillier LC, Danan H, Bergis H, Delignette-Muller ML, Granier S, Rudelle S, Beaufort A, Brisabois A. Use of quantitative
microbial risk assessment when investigating foodborne illness outbreaks: the example of a monophasic Salmonella Typhimurium4,
5, 12: i:- outbreak implicating beef burgers. Internatinal Journal of Food Microbiology. 2013; 116: 471-478.

[5] Shawish RR, Al-Humam NA, Contamination of beef products with staphylococcal classical enterotoxins in Egypt and Saudi
Arabia. GMS Hyg. Infection Control. 2016; 11: 1-6.

[6]. Faruk MO, Akhter MZ. Presence of coliforms and fecal coliforms in fast food items Of local restaurants and fast food outlets of
Dhaka city, Department of Microbiology, University of Dhaka. Bangladesh Journal Microbiology. 2011; 28: 49-51.

[7]. Acharjee M, Jahan F, Rahman F, Noor R..Bacterial proliferation in municipal water supplied in Mirpur locality of Dhaka city,
Bangladesh.Clean— Soil, Air, Water. 2013b; 41 (9999): 1-8.

[8]. 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.

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

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

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

[12].  Johnson T, Case C. 2010. Laboratory Experiments in Microbiology. Benjamin Cummings,San Francisco.

[13]. 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.

[14]. Ferraro MJ, Craig WA, Dudley MN.. 2001. Performance standards for antimicrobial susceptibility testing. 11thedn.
NCCLS,Pennsylvania,USA.

[15].  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.

[16].  Munshi SK, Rahman MM, Noor R. Detection of virulence potential of diarrheagenic Escherichia coli isolated from surface water of
rivers surrounding Dhaka City. Journal of Bangladesh Academy of Sciences. 2012; 36 (1): 109-122.

[17].  Mudgil S, Argawal D, Ganguli A. Microbiological analysis of street vended freshsqueezed carrot and Kinnow Mandarin juice in
PatialaCity. India. Internet Journal of Food Safety. 2004; 3: 1-3.

[18].  Acharjee M, Fatema K, Jahan F, Siddique SJ, Uddin MA, Noor R..Prevalence of Vibrio cholera in different food samples in the city
ofDhaka, Bangladesh. InternationalFood Research Journal. 2013a; 20 (2):1017-1022.

[19]. Todd ECD. Foodborne diseases: Overview of biological hazards and foodborne diseases. Encyclopedia of Food Safety. 2014; 1:
221-242.

[20].  Anon. 2000. Kinetics of Microbial Inactivation for Alternative Food Processing Technologies Ultrasound. U. S. Food and Drug
Administration Center for FoodSafety and Applied Nutrition, http://www.cfsan.fda.gov/~comm/ift-us.html.

[21].  Anon. 2003. Codex Alimentarius Commission. Report of the Thirty-Fifth Session of the Codex Committee on Food Hygiene.
Alinorm 03/13A. Session of the Codex Committee on Food Hygiene.

[22].  Anon. 2004. Hygiene of foodstuffs. Regulation (EC) No. 852/2004.

[23].  Anon. 2006. Guide to Minimize Microbial Food Safety Hazards of Fresh-cut Fruits and Vegetables,
http://www.cfsan.fda.gov/~dms/prodgui2.html.

[24]. [24]. World Health Organization (WHO). 2008. Foodborne disease outbreaks: guidelines for investigation and control.

Geneva, Switzerland: WHO Press.

[25]. Foods Standards Australia New Zealand. 2011.Australia New Zealand Food Standards Code [Internet].Canberra (Australia): Foods
Standards Australia New Zealand. Available from: http://www.foodstandards.gov.au/foodstandards/foodstandardscode.cfm [Last
amended: 10 February 2011

[26]. Hassan MR, Acharjee M, Das E, Das KK, Ahmed T, Akond MA, Fatema KK, Noor R. Microbiological study of sea fish samples

collected from local markets in Dhaka city. International Food Research Journal. 2013; 20(3):1491-1495.

Jakir Hossain. " Evaluation of Antibiotic Resistant Bacteria from Pre and Post Microwave
Oven Treated Burger Collected form Different Retailer in Dhaka City." IOSR Journal of
Environmental Science, Toxicology and Food Technology (IOSR-JESTFT) 13.3(2019): 15-19

DOI: 10.9790/2402-1303031519 www.iosrjournals.org 19 | Page


http://www.foodstandards.gov.au/

