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Abstract 

Introduction : Frozen food is consumed worldwide. It is an upcoming market in India. Many multinational companies are involved in 

this market. In India market regulation of food products is practically impossible because of the unorganised sector playing a major 

role here. Food safety is a great concern. This study is done to find out the quality of the food materials available in the market. 

Samples were collected from the supermarkets and subjected for microbiological evaluation. The study shows that the bacterial load 

in the food samples are not in acceptable range. Same even contain pathogenic bacteria like coliforms 

Materials and methods: Study is done to find out how safe is the packaged frozen food available in the market. Five grams of the 

food materials is measured and dissolved in sterile saline, 50 microlitre is pipetted out and inoculated in the selected culture media 

to find out total bacterial load and the coliform bacteria. The plates were inoculated and incubated at 37 degree C for 24 hours. 

Result: Then after the incubation period the plates were examined for the total colony forming unit and the type of the bacterial 

species present. In many samples the count was innumerable and shows the coliform growth. 

Discussion: The frozen food materials available in the market are found to be heavily contaminated. There is no hint of sterility in 

any of the samples tested. Strict regulation should be imposed on the food industries to safeguard the health of the consumers 

Conclusion : In this study ,it was observed that the packaged frozen food has bacterial contamination which is not acceptable in any 

food safety standards. The local food materials, though they are packed in an attractive and colourful way, are not produced by the 

leaders in the market, mostly done like a cottage industry without any expertise. 
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Introduction 

Frozen food is consumed world wide. It is an upcoming market in India. Many multinational companies are 

involved in this market(1). In India market regulation of food products is practically impossible because of 

the unorganised sector playing a major role here(2). Food safety is a great concern. This study is done to find 

out the quality of the food materials available in the market. Samples were collected from the supermarkets 

and subjected for microbiological evaluation. The study shows that the bacterial load in the food samples are 

not in acceptable range. Same even contain pathogenic bacteria like coliforms. Freezing is one among the 

simplest, quickest, versatile and convenient methods of preserving foods. The condition of the food at the 

time of freezing will determine the ultimate quality of the frozen foods(2,3) . Frozen food is often no better 

than the food before it was frozen ,but it simply reduces the expansion of microorganisms which slow down 

the chemical changes that deteriorate quality and cause food spoilage(2–4). Freezing, Heating and Chemical 

compounds may control enzyme actions which slows enzyme activity in order to maintain frozen food, like 

meats and fruits that will enhance it with no further treatment. Blanching process is suggested to inactivate 
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the enzymes in vegetables ,if the food is wrongly packed the oxygen within the air may cause flavor and color 

changes(4). Microorganisms will not grow at freezer temperature, but most of the pathogenic microbes 

doesn't seem to be destroyed and it can be easily multiplied as quickly as ever, even if the food product is 

thawed and allowed to square at room temperature . 

There are many studies supporting microbial load in packaged frozen food which investigate the microbial 

profile of frozen fish and meat sold in Ota Ogun state Nigeria, with a view to educate the general public on 

proper handling and processing of frozen foods to forestall food borne diseases(5).There are even more 

studies which is based on the microbiological stability and overall quality of ready-to- eat meals based on 

traditional recipes of the basilicata region.The main challenges faced in other studies is that that the no of 

frozen food is limited to conduct their research. 

This research was conducted to analyse the quality of packed frozen food presently available in the 

market.The theme of this research was to evaluate and compare the advantages and disadvantages of frozen 

food in the upcoming market. This study in Indian conditions will give an elaborate and detailed reports of 

the hazardous nature of frozen foods .In India the average population both the parents are the 

breadwinners,so in this situation frozen food is used as a alternative and convenient method for cooking.So 

Commodity in India has to be regulated so that risk for the public health can be minimised Our team has 

extensive knowledge and research experience in quality analysis and quality control has translate our 

experience into high quality publications(6–17),(18–22). (23) (24) (25).The aim of this study is done to find 

out contaminations in the packaged frozen food available in the market and to identify the risk of pathogens 

present in packaged frozen food. 

Materials and methods 

This study is done to find out how safe is the packaged frozen food available in the market. Five grams of the 

food materials is measured and dissolved in sterile saline, 50 µl is pipetted out and inoculated in the selected 

culture media to find out total bacterial load and the coliform bacteria. The plates were inoculated and 

incubated at 37 degree C for 24 hours. Brain-heart infusion agar, sabouraud's dextrose agar(SDA) and Roberts 

cooked medium broth(RCMB) was used as the selected culture media. The growth on the media was 

identified by grams staining and with standard microbiological protocol. Those colonies are biochemically 

identified. The results were tabulated and analysed 

Results 

Brain-heart infusion agar: 

S.no Frozen foods 
No of bacterial 
colonies/ 50 µl 

Organism grown in 
aerobic culture 

Growth on RCMB 

1 
Chicken meat 

roll 
621 

Staphylococcus 
enterococcus 

and Aerobic spore bearer 

2 
Curry cut 
chicken 

Confluent growth Bacillus and CONS Aerobic spore bearer 

3 
Chicken 
kebab 

seekh 560 CoNS and bacilli Enterococcus 

4 Chicken keema 447 
CoNS ,proteus 

enterococcus 
and 

Aerobic
 spor

e Enterococcus 
bearer, 

5 Chicken nugget 324 CoNS and Bacillus Aerobic spore bearer 
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6 Processed fish 500 CoNS Micrococci 

7 Chicken pop 292 
Staphylococcus and 

Bacillus 
Clostridium tetani 

8 Chicken sausage Confluent growth CoNS and Enterococcus 

Aerobic
 spor

e clostridium 
Lactobacillus 
Enterococcus 

bearer, 
tetani, 

and 

9 Fish fillet 137 Bacillus Clostridium tetani 

10 Chicken breast Confluent growth CoNS and Streptococcus 
Aerobic

 spor
e Lactobacillus 

bearer, 

11 White fish 333 CoNS and Staphylococcus 
Aerobic

 spor
e Enterococci 

bearer, 

12 Seer fish steaks Confluent growth Staphylococcus 
Aerobic

 spor
e Staphylococcus 

bearer, 

13 Minced chicken 525 
CoNS , Bacillus

 and 
Enterococcus 

Aerobic spore
 bearer, 

Lactobacillus 

14 Prawns Confluent growth Staphylococcus Staphylococcus 

15 Cheese 25 Staphylococcus 
Aerobic spore

 bearer, 
Lactobacillus 

16 Corn 489 
Staphylococcus ,Bacillus 

and      Candida 
Aerobic spore bearer 

17 Veg cutlet 20 CoNS 
Cocci, Aerobic spore 

bearer 

18 Peas 659 Staphylococcus 
Staphylococcus, 

micrococcus 

19 Paneer Confluent growth 
Staphylococcus  

And  Enterococcus 
Cocci 

20 Prawan 615 
Staphylococcus and  

CoNS 
Aerobic spore bearer, 

cocci 
 

Table 1: 

Tabular column showing no. of samples tested, total number of organisms grown, the organisms grown in 

aerobic culture and anaerobic culture illustrate that the organism grown in most of the frozen food is 

staphylococcus.The confluent growth colonies are represented in the numerical value 

Discussion 

The frozen food materials available in the market are found to be heavily contaminated. There is no hint of 

sterility in any of the samples tested. Basic requirement is education in this field. This can be tackled only by 

including this in the curriculum in school education. This will cultivate good practice in the community. Food 

handlers should be specifically trained in good hygienic practices for safe serving. Packaged food needs more 
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technical knowledge on preservation and to avoid contamination during the process. The system should have 

a strict regulatory mechanism to monitor the food industries. Basic infrastructure is mandatory, that takes 

care of the entire process of decontamination, safe handling till packing. Strict regulation should be imposed 

on the food industries to safeguard the health of the consumers. Unorganised industries should be brought 

under the monitoring system to augment the supply chain. Compromise in quality will have a devastating 

impact on the society, which may not be visible at the time. History has proved the possibility of outbreaks 

related to food materials. Certain bacterial species have an inherent capacity to grow in storage condition 

itself. Knowledge on this aspect will ensure safe handling and storage of food. It is practically not possible to 

have sterile packed food, the requisite is that it should not have bacterial count that goes beyond the 

safety limit and that it should not include pathogenic microorganisms that are toxigenic and entero- 

active.(26,27) 

The key is that when there is a variation in the temperature the growth of the microorganism will be 

increased, so packing the food at the appropriate temperature is mandatory to prevent the growth of the 

microorganism For every microorganism there is specific temperature for the growth and multiplication in 

the frozen food which will act as a via-medium that will lead to uncontrolled multiplication of this microbes. 

In this situation we should have profound knowledge to store the food below a temperature to prevent 

microbial colonisation. To prevent microbial colonisation in the frozen packed food ,it should be preserved 

by freezing in an appropriate manner to retard the microbial growth so that the multiplication of the 

microbes does not occur.(26) 

As we compare with previous study done by Oranusi Solomon et al conclude that freezing to a large extent 

doesn’t destroy these microorganisms, it's especially important to make food wholesome before freezing. If 

the situation is conducive for growth these microbes can multiply can cause food borne illness The safety of 

foods that are frozen depends on the condition and handling of the food before and after being frozen and 

also the temperature of the freezer plays a major role .In a whole scale industries it is defrosted quickly which 

maintains hygiene and prevents the growth of microbes (5).In the study by Matera et al conclude that the 

formulation of meals with traditional recipes are often considered a technique to boost their natural quality 

but at a similar time the non-standardized manufacturing practices can determine the legal and sensory 

unacceptability over the storage. In specializing in those quality features that are laid low with the storage 

time and packaging system used to indicate the necessity to straighten the hindrance involving biological 

hazards which may potentially leads to unsatisfactory limits with the consumer’s behavior(28).On the 

observation of previous study done by Muñoz-Seca et al prove that bacteria Listeria seen in ice cream, frozen 

vegetables and fruit . Listeria can grow and multiply in the freezer and refrigerator. These bacteria are often 

killed by proper cooking and pasteurization(28,29).In the study by Syed et al conclude that theoretical and 

experimental results for a range of frozen food products in relevance to the properties of the packaging 

materials are discussed. Methods of prediction of food stability and their industrial applications are 

emphasized by specific examples(30).In the study by MacDonald et al conclude that cryoprotectants are 

compounds that improve the standard and extend the time period of frozen foods. The term cryoprotectant 

includes all compounds that help to forestall deleterious changes in foods caused by freezing ,thawing 

processes or frozen storage. These substances could also be added during processing and merchandise 

formulation or produced naturally within the living organism to prevent the further growth of the microbes 

(31). 

The limitation of the study states that the sample size was less,long duration of the study. 
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Conclusion  

In this study ,it was observed that the packaged frozen food has bacterial contamination which is not 

acceptable in any food safety standards. The local food materials, though they are packed in an attractive 

and colourful way, are not produced by the leaders in the market, mostly done like a cottage industry without 

any expertise. The procedure for packing the frozen food as to be standardised and made to be followed by 

the manufacturer so that food borne illness can be minimised to a smaller percentage.The manufactures 

have to utilise better facilities to store food and also to preserve food which will be of great help to the 

consumers and the community. 

ACKNOWLEDGEMENT 

The authors are thankful to Saveetha Institute of Medical and Technical Sciences, Saveetha Dental College 

and Hospitals, Saveetha University for giving a platform to conduct the study. 

CONFLICT OF INTEREST 

The authors would like to declare no conflict of interest in the present study. 

FUNDING 

The present project is supported by: 

• Saveetha Dental College and Hospitals, Saveetha University 

• Saveetha Institute of Medical and Technical Sciences, 

• Shanthi Ram Dental Clinic Chennai, Tamilnadu 

REFERENCES  

1. Punathil L, Basak T. Microwave Processing of Frozen and Packaged Food Materials: Experimental 
[Internet]. Reference Module in Food Science. 2016. Available from: 
http://dx.doi.org/10.1016/b978-0-08-100596-5.21009-3 

2. Zhang Y, Li Q, Li D, Liu X, Luo Y. Changes in the microbial communities of air-packaged and vacuum-
packaged common carp (Cyprinus carpio) stored at 4 °C [Internet]. Vol. 52, Food Microbiology. 
2015. p. 197–204. Available from: http://dx.doi.org/10.1016/j.fm.2015.08.003 

3. Refrigerated display cabinets for the sale of packaged frozen foods in temperate climates 
[Internet]. Available from: http://dx.doi.org/10.3403/30308170 

4. Zamora MC, Zaritzky NE. Modeling of Microbial Growth in Refrigerated Packaged Beef [Internet]. 
Vol. 50, Journal of Food Science. 1985. p. 1003–6. Available from: 
http://dx.doi.org/10.1111/j.1365-2621.1985.tb12998.x 

5. Oranusi SU, Obioha TU, Adekeye TB. Investigation on the Microbial Profile of Frozen Foods: Fish 
and Meat. 2014 Jan 1;1:71–8. 

6. Priyadharsini JV, Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In silico analysis of 
virulence genes in an emerging dental pathogen A. baumannii and related species [Internet]. Vol. 
94, Archives of Oral Biology. 2018. p. 93–8. Available from: 
http://dx.doi.org/10.1016/j.archoralbio.2018.07.001 

7. Vijayashree Priyadharsini J. In silico validation of the non-antibiotic drugs acetaminophen and 
ibuprofen as antibacterial agents against red complex pathogens. J Periodontol. 2019 
Dec;90(12):1441–8. 

 



 

Nat. Volatiles & Essent. Oils, 2021; 8(6): 5961-5967 
 

 
5966 

 

 

8. Paramasivam A, Vijayashree Priyadharsini J, Raghunandhakumar S. N6-adenosine methylation 
(m6A): a promising new molecular target in hypertension and cardiovascular diseases. Hypertens 
Res. 2020 Feb;43(2):153–4. 

9. Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. An insight into the emergence of 
Acinetobacter baumannii as an oro-dental pathogen and its drug resistance gene profile - An in 
silico approach. Heliyon. 2018 Dec;4(12):e01051. 

10. Paramasivam A, Vijayashree Priyadharsini J. Novel insights into m6A modification in circular RNA 
and implications for immunity. Cell Mol Immunol. 2020 Jun;17(6):668–9. 

11. Paramasivam A, Priyadharsini JV, Raghunandhakumar S. Implications of m6A modification in 
autoimmune disorders. Cell Mol Immunol. 2020 May;17(5):550–1. 

12. Girija ASS, Shankar EM, Larsson M. Could SARS-CoV-2-Induced Hyperinflammation Magnify the 
Severity of Coronavirus Disease (CoViD-19) Leading to Acute Respiratory Distress Syndrome? Front 
Immunol. 2020 May 27;11:1206. 

13. Jayaseelan VP, Arumugam P. Exosomal microRNAs as a promising theragnostic tool for 
14. essential hypertension. Hypertens Res. 2020 Jan;43(1):74–5. 
15. Ushanthika T, Smiline Girija AS, Paramasivam A, Priyadharsini JV. An in silico approach towards 

identification of virulence factors in red complex pathogens targeted by reserpine. Nat Prod Res. 
2021 Jun;35(11):1893–8. 

16. Ramalingam AK, Selvi SGA, Jayaseelan VP. Targeting prolyl tripeptidyl peptidase from 
Porphyromonas gingivalis with the bioactive compounds from Rosmarinus officinalis. Asian Biomed 
. 2019 Oct 1;13(5):197–203. 

17. Kumar SP, Girija ASS, Priyadharsini JV. Targeting NM23-H1-mediated inhibition of tumour 
metastasis in viral hepatitis with bioactive compounds from Ganoderma lucidum: A computational 
study. pharmaceutical-sciences [Internet]. 2020;82(2). Available from: 
https://www.ijpsonline.com/articles/targeting-nm23h1mediated-inhibition-of-tumour-
metastasis- in-viral-hepatitis-with-bioactive-compounds-from-ganoderma-lucidum-a-comp-
3883.html 

18. Mathivadani V, Smiline AS, Priyadharsini JV. Targeting Epstein-Barr virus nuclear antigen 1 (EBNA-
1) with Murraya koengii bio-compounds: An in-silico approach. Acta Virol. 2020;64(1):93–9. 

19. Samuel SR, Kuduruthullah S, Khair AMB, Shayeb MA, Elkaseh A, Varma SR. Dental pain, parental 
SARS-CoV-2 fear and distress on quality of life of 2 to 6 year-old children during COVID-19. Int J 
Paediatr Dent. 2021 May;31(3):436–41. 

20. Samuel SR. Can 5-year-olds sensibly self-report the impact of developmental enamel defects on 
their quality of life? Int J Paediatr Dent. 2021 Mar;31(2):285–6. 

21. Barma MD, Muthupandiyan I, Samuel SR, Amaechi BT. Inhibition of Streptococcus mutans, 
antioxidant property and cytotoxicity of novel nano-zinc oxide varnish. Arch Oral Biol. 2021 
Jun;126:105132. 

22. Teja KV, Ramesh S. Is a filled lateral canal - A sign of superiority? J Dent Sci. 2020 Dec;15(4):562–3. 
23. Reddy P, Krithikadatta J, Srinivasan V, Raghu S, Velumurugan N. Dental Caries Profile and 

Associated Risk Factors Among Adolescent School Children in an Urban South-Indian City. Oral 
Health Prev Dent. 2020 Apr 1;18(1):379–86. 

24. Jayaseelan VP, Paramasivam A. Emerging role of NET inhibitors in cardiovascular diseases. 
Hypertens Res. 2020 Dec;43(12):1459–61. 

25. Iswarya Jaisankar A, Smiline Girija AS, Gunasekaran S, Vijayashree Priyadharsini J. Molecular 
characterisation of csgA gene among ESBL strains of A. baumannii and targeting with essential oil 
compounds from Azadirachta indica. Journal of King Saud University - Science. 2020 Dec 
1;32(8):3380–7. 

 

 

26. Girija AS. Fox3 (+) CD25 (+) CD4 (+) T-regulatory cells may transform the nCoV’s final destiny to 
CNS! COMMENT. WILEY 111 RIVER ST, HOBOKEN 07030-5774, NJ USA; 2021. 



 

Nat. Volatiles & Essent. Oils, 2021; 8(6): 5961-5967 
 

 
5967 

 

 

27. Lanari MC, Bevilacqua AE, Zaritzky NE. PIGMENTS MODIFICATIONS DURING FREEZING and FROZEN 
STORAGE of PACKAGED BEEF [Internet]. Vol. 12, Journal of Food Process Engineering. 1990. p. 49–
66. Available from: http://dx.doi.org/10.1111/j.1745-4530.1990.tb00040.x 

28. Hall LP, Alcock SJ. The effect of microbial enzymes on the quality of frozen foods [Internet]. Vol. 4, 
Food Microbiology. 1987. p. 209–19. Available from: http://dx.doi.org/10.1016/0740-
0020(87)90003-7 

29. Matera A, Altieri G, Ricciardi A, Zotta T, Condelli N, Galgano F, et al. Microbiological Stability and 
Overall Quality of Ready-To-Heat Meals Based on Traditional Recipes of the Basilicata Region. 
Foods [Internet]. 2020 Apr 1;9(4). Available from: http://dx.doi.org/10.3390/foods9040406 

30. Muñoz-Seca B. Have You Looked to See What Is in Your Refrigerator Yet? [Internet]. How to Make          
Things          Happen. 2017. p. 197–210. Available from: 
http://dx.doi.org/10.1007/978-3-319-54786-2_13 

31. Rizvi SSH, Perdue RR. Requirements for foods packaged in polymeric films∗ [Internet]. Vol. 14, C R 
C Critical Reviews in Food Science and Nutrition. 1981. p. 111–34. Available from: 
http://dx.doi.org/10.1080/10408398109527300 

32. MacDonald GA, Lanier TC. Cryoprotectants for Improving Frozen-Food Quality [Internet]. Quality 
in Frozen Foods. 1997. p. 197–232. Available from: http://dx.doi.org/10.1007/978-1-4615-5975-
7_11 


