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Abstract 

Introduction: Bacterial contamination can occur in the cutlery. Poor hygiene of cutlery has an important role in the growth and spread 

of bacteria. 

Aim: This study is done to screen the disposable cutleries for their bacterial load and the potential risk for users. 

Methods: Various types of cutleries are in use in different food outlets. Randomly the disposable plates and cups made with different 

materials were collected from different food stalls. Those plates were transported to the microbiology lab in sealed pouches to 

prevent further 

contamination. The plates were taken and 5 ml of sterile saline was added and rinsed thoroughly. 

Then the washed saline was collected in a disposable sterile plastic container. From the washed saline 50 microlitre is pipetted on to 

the culture media to enumerate and identify the bacteria present. After the incubation period the plates were checked for the total 

CFU and the type of bacteria. For the isolation of fungi sabouraud's dextrose agar was used and incubated at room temperature. The 

growth of bacteria and fungi were observed and tabulated category wise. 

Results: 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. 

Conclusion: In this study ,it was observed that the cutleries made of plant and plastic has bacterial contamination which is not 

acceptable in any food safety standards. The local cutlery materials, though they are packed in an attractive and salable way, are not 

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

Keywords: Bacterial, Fungal, Contamination, Cutlery, Culture medium, Innovative technique. 

Introduction 

Disposable cutlery is a biodegradable used as an alternative to non-biodegradable plastics. Their market share 

is quite low (1 percent of all plastics) with a production volume of 2.11 million tonnes in 2018, but it is 

predicted to grow in the future. The name "cutlery" is still a bit of a misnomer. It can be manufactured from 

renewable feedstocks, biodegradable , or both. Similar materials, such as starch mixes, are available on the 

market. It's uncertain if they and other plant-based materials (such cellulose and bamboo-based materials) 

fall into that group. In either case, they are made to perform the same function as plastic materials and to 

look to the consumer as such. 
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The word "cutlery" implies that they share many of the same advantages as their petroleum-based 

counterparts, but with the added benefit of "natural" materials. They are touted as being more 

environmentally friendly and sustainable than traditional plastics. However, there is little scientific data to 

back up such a claim. Some biodegradable plastics, for example, do not disintegrate in industrial or natural 

settings. When analysing and improving the environmental performance of cutlery and plastic alternatives, 

the primary focus is on either the manufacturing stage (e.g., carbon footprint, renewable feedstocks) or the 

end-of-life stage. When analysing the materials' sustainability, the performance throughout the usage phase, 

such as human exposure to toxins, is frequently overlooked. Along those lines, nothing is known about 

cutlery's chemical safety, that is, the identity of compounds present in the material, their (combination) 

toxicity, and human exposure to these compounds. These information gaps are concerning because human 

exposure to chemicals from cutlery and plant-based materials is expected to rise as their use expands. Apart 

from this the biosafety aspect is of paramount importance, the contaminations on them, they are in a form of 

ready to use, meaning, no prior washing or cleaning needed. This is a risky practice. It has been overlooked 

from a hygiene point of view. 

Plasticizers, antioxidants, and stabilisers are examples of additives that increase the functionality of the 

material, as well as solvents and catalysts that facilitate manufacture. Other purposefully and unintentionally 

introduced chemicals are also present. Although the individual molecules will vary depending on the material, 

all of these chemical categories can be found in conventional, bio-based, and biodegradable plastics. Because 

of their restricted physical qualities, such as thermal resistance and barrier properties, additives are especially 

important for polymers produced from natural resources, such as starch and cellulose, or from 

microorganisms, such as PLA. Chemical migration occurs when most of these components are not covalently 

bonded to the polymer and can be moved to air, solids (e.g., packed products or dirt), or liquids (e.g., 

beverages). As a result, plastics constitute a significant source of chemical exposure to humans, as well as 

terrestrial and aquatic environments. 

In a recent study, we found that the majority of ordinary plastic consumer products contain compounds that 

are harmful in vitro. This was also true for the tiny set of silverware that we looked at. As a result, the goal of 

this study was to see if a broader range of cutlery and plant-based materials contained toxicity-causing 

compounds. We expected that the in vitro toxicity of chemicals in cutlery and plant-based materials is 

comparable to petroleum-based, non-biodegradable plastics, and that the toxicity is higher in completed 

goods than in pre-production pellets. 

Our team has extensive knowledge and research experience that has translate into high quality publications 

(Priyadharsini et al., 2018; Vijayashree Priyadharsini, Smiline Girija and Paramasivam, 2018; Ramalingam, 

Selvi and Jayaseelan, 2019; Vijayashree Priyadharsini, 2019; 

Girija, Shankar and Larsson, 2020; Jayaseelan and Arumugam, 2020; Kumar, Girija and Priyadharsini, 2020; 

Mathivadani, Smiline and Priyadharsini, 2020; Paramasivam and Vijayashree Priyadharsini, 2020; 

Paramasivam, Priyadharsini and Raghunandhakumar, 2020; Paramasivam, Vijayashree Priyadharsini and 

Raghunandhakumar, 2020; Ushanthika et al., 2021),(Reddy et al., 2020; Teja and Ramesh, 2020; Barma et al., 

2021; Samuel, 2021; Samuel et al., 2021). (Jayaseelan and Paramasivam, 2020) (Iswarya Jaisankar et al., 

2020)(Girija, 2021) 

Materials and Methods 

This study was conducted with an aim to screen the disposable cutleries for the contaminations which may 

be a risk for the user. Randomly the disposable plates and cups made with different materials were collected 

from different food stalls. Those plates were transported to the microbiology lab in sealed pouches to prevent 
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further contamination. The plates were taken and 5 ml of sterile saline was added and rinsed thoroughly. 

Then the washed saline was collected in a disposable sterile plastic container and the containers were labelled 

for the source. From the washed saline 50 microlitre is pipetted on to the culture media to enumerate and 

identify the bacteria present. The samples were inoculated into Brain heart infusion agar plates and 

sabouraud's Dextrose agar (SDA). The plates were incubated at 37 degree C for 24 hours aerobically. The SDA 

plates were kept at room temperature for 48 hours for the fungal growth. After the incubation period the 

plates were checked for the total CFU and the type of bacteria. For the isolation of fungi sabouraud's dextrose 

agar incubated at room temperature were observed. The growth of bacteria and fungi were observed and 

tabulated category wise. 

Results 

Then after the incubation period the plates were examined for the total colony forming. For the study 25 

disposable plastic, plant based, plastic and metal cutlery were collected. In this study it is found that in many 

samples, nearly 50 % have confluent growth of bacteria. In the rest of the samples the colony count was less 

but not acceptable. The organisms isolated were, Bacillus sps, Enterococcus, coagulase negative 

staphylococcus. Presence of Enterococcus in an indication of faecal contamination. There is no fungal 

contamination noted in this study. The following tables 1,2 and 3 show the level of contamination found in 

the cutleries tested. 

Serial number count Fungus Bacteria 

1 confluent no fungus Bacillus and Cons 

2 confluent no fungus Bacillus, Cons and entero 

3 39 no fungus Cons and 2 Bacillus 

4 confluent no fungus Staph. citreus 

5 135 no fungus Cons and Entero 

6 40 no fungus Citreus and 8 Bacillus 

7 confluent no fungus Cons and Entro 

8 250 no fungus Citreus & 8 Bacillus 

9 confluent no fungus Entero 

10 65 no fungus Citreus and Bacillus 

11 confluent no fungus Bacillus and Cons 

12 confluent no fungus Cons 

13 confluent no fungus Cons 

14 confluent no fungus Cons 

15 confluent no fungus Cons 

16 50 no fungus 1 Bacillus and Cons 

17 40 no fungus Cons 

18 27 no fungus 1 Bacillus and Cons 

19 65 no fungus 2 Bacillus and Cons 

20 475 no fungus Cons 
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Table 1: show the number of plant product tested, the number of organisms grown and the type of 

bacterial species grown 

Serial number count Fungus Bacteria 

1 44 no fungus Cons 

2 40 no fungus Cons and Entero 

Table 2: show the number of plastic product tested, the number of organisms grown and the type of 

bacterial species grown 
 

Serial number count Fungus Bacteria 

1 confluent no fungus Cons 

2 confluent no fungus Cons 

3 confluent no fungus Cons 

Table 3: show the number of aluminum product tested, the number of organisms grown and the type of 

bacterial species grown 

Discussion: 

The hygiene of cutlery is a very important part and influences the quality of food and drinks(Shogren et al., 

2019). Cutleries that are not washed can cause the disease and spores that are left behind will proliferate and 

contaminate the food that will produce food poisoning(Mooney, 2009). When these heavily contaminated 

cutleries are used for packaging for home delivery, during the transit period and and holding time, these 

contaminants will spoil the food and may produce food poisoning(Kubásek and Vojtěch, 2013). The most 

common problem encountered is sore throat. There is no possibility of cleaning it. In addition, the sellers do 

not pay attention to the hygienic storage of such materials. Based on the results of laboratory tests as 

conducted on the cutlery sample, it is found that all samples contained bacteria due to continuous 

contamination from the point of manufacture, storage and the use(Zimmermann et al., 2020),(Millar and 

Moore, 2021). Microorganisms that contaminate these materials spoil the caterer’s reputation, sometimes 

beyond repair and eventually ruin his business(Verhoeff-Bakkenes et al., 2008; Millar and Moore, 2021). 

Contamination with food poisoning organisms is a threat requiring constant vigilance unless kitchen 

equipment that comes in contact with food is adequately cleaned and sanitized(Verhoeff-Bakkenes et al., 

2008; Yunancy, Nurlaela and Rusli, 2020; Millar and Moore, 2021),(Giwa, 2020). 

Conclusion: 

In this study it is found that the cutleries samples randomly collected from different vendors contain bacteria 

and fortunately there is no fungal contamination. Methods should be designed to make it clean from the site 

of manufacture and use. Adding chemicals to the cutlery during manufacture may become a health hazard. 

Safer technology is must to really go a green way. 

 

 

https://paperpile.com/c/RDltpp/OLmQ
https://paperpile.com/c/RDltpp/OLmQ
https://paperpile.com/c/RDltpp/YrIf
https://paperpile.com/c/RDltpp/y3uP
https://paperpile.com/c/RDltpp/dWwZ
https://paperpile.com/c/RDltpp/dWwZ
https://paperpile.com/c/RDltpp/3pt7
https://paperpile.com/c/RDltpp/3pt7
https://paperpile.com/c/RDltpp/3pt7%2BQM4C
https://paperpile.com/c/RDltpp/3pt7%2BQM4C%2BfK5K
https://paperpile.com/c/RDltpp/3pt7%2BQM4C%2BfK5K
https://paperpile.com/c/RDltpp/3pt7%2BQM4C%2BfK5K
https://paperpile.com/c/RDltpp/H2JC


 
Nat. Volatiles & Essent. Oils, 2021; 8(6): 5924-5930 
 

 
 

5928 

 

 

ACKNOWLEDGEMENT 

We thank Saveetha Dental College and Hospitals, Saveetha Institute of Medical and Technical Sciences, 

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, 

• Smile Dental Clinic, Vijayawada, Andhra Pradesh. 

REFERENCES  

1. Barma, M. D. et al. (2021) ‘Inhibition of Streptococcus mutans, antioxidant property and cytotoxicity 

of novel nano-zinc oxide varnish’, Archives of oral biology, 126, p. 105132. 

2. Girija, A. S. (2021) ‘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. 

3. Girija, A. S. S., Shankar, E. M. and Larsson, M. (2020) ‘Could SARS-CoV-2-Induced 

4. Hyperinflammation Magnify the Severity of Coronavirus Disease (CoViD-19) Leading to Acute 

Respiratory Distress Syndrome?’, Frontiers in immunology, p. 1206. 

5.  Giwa, A. S. (2020) ‘Microbiological Survey of Ready-To-Eat Foods and Associated Preparation 

Surfaces in Cafeterias of Public Sector Universities’, Biomedical Journal of Scientific & 

6. Technical Research. doi: 10.26717/bjstr.2020.27.004574. 

7. Iswarya Jaisankar, A. et al. (2020) ‘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, 32(8), pp. 3380–3387. 

8. Jayaseelan, V. P. and Arumugam, P. (2020) ‘Exosomal microRNAs as a promising theragnostic tool for 

essential hypertension’, Hypertension research: official journal of the Japanese Society of 

Hypertension, 43(1), pp. 74–75. 

9. Jayaseelan, V. P. and Paramasivam, A. (2020) ‘Emerging role of NET inhibitors in 

10. cardiovascular diseases’, Hypertension research: official journal of the Japanese Society of 

Hypertension, 43(12), pp. 1459–1461. 

11. Kubásek, J. and Vojtěch, D. (2013) ‘Mechanical and corrosion properties of Mg based alloys 

considered for medical applications as biodegradable materials’, Manufacturing Technology, pp. 

334–341. doi: 10.21062/ujep/x.2013/a/1213-2489/mt/13/3/334. 

12. Kumar, S. P., Girija, A. S. S. and Priyadharsini, J. V. (2020) ‘Targeting NM23-H1-mediated inhibition of 

tumour metastasis in viral hepatitis with bioactive compounds from Ganoderma lucidum: A 

computational study’, Indian Journal of Pharmaceutical Sciences, 82(2). doi: 

10.36468/pharmaceutical-sciences.650. 

13. Mathivadani, V., Smiline, A. S. and Priyadharsini, J. V. (2020) ‘Targeting Epstein-Barr virus nuclear 

antigen 1 (EBNA-1) with Murraya koengii bio-compounds: An in-silico approach’, Acta virologica, 

64(1), pp. 93–99. 

 



 
Nat. Volatiles & Essent. Oils, 2021; 8(6): 5924-5930 
 

 
 

5929 

 

 

14. Millar, B. C. and Moore, J. E. (2021) ‘Minimising the risk of cross infection between siblings with cystic 

fibrosis (CF) within the home: Successful domestic steam disinfection of CF bacterial and foodborne 

pathogens on common household cutlery and crockery utensils’, Journal of cystic fibrosis: official 

journal of the European Cystic Fibrosis Society, 20(4), pp. 708–711. 

15. Mooney, B. P. (2009) ‘The second green revolution? Production of plant-based biodegradable 

plastics’, Biochemical Journal, 418(2), pp. 219–232. 

16. Paramasivam, A., Priyadharsini, J. V. and Raghunandhakumar, S. (2020) ‘Implications of m6A 

modification in autoimmune disorders’, Cellular & molecular immunology, 17(5), pp. 550–551. 

17. Paramasivam, A. and Vijayashree Priyadharsini, J. (2020) ‘Novel insights into m6A modification in 

circular RNA and implications for immunity’, Cellular & molecular immunology, 17(6), pp. 668–669. 

18. Paramasivam, A., Vijayashree Priyadharsini, J. and Raghunandhakumar, S. (2020) 

19. ‘N6-adenosine methylation (m6A): a promising new molecular target in hypertension and 

cardiovascular diseases’, Hypertension research: official journal of the Japanese Society of 

Hypertension, 43(2), pp. 153–154. 

20. Priyadharsini, J. V. et al. (2018) ‘In silico analysis of virulence genes in an emerging dental pathogen 

A. baumannii and related species’, Archives of Oral Biology, pp. 93–98. doi: 10.1016/ 

j.archoralbio.2018.07.001. 

21. Ramalingam, A. K., Selvi, S. G. A. and Jayaseelan, V. P. (2019) ‘Targeting prolyl tripeptidyl peptidase 

from Porphyromonas gingivalis with the bioactive compounds from Rosmarinus officinalis’, Asian 

biomedicine: research, reviews and news, 13(5), pp. 197–203. 

22. Reddy, P. et al. (2020) ‘Dental Caries Profile and Associated Risk Factors Among Adolescent School 

Children in an Urban South-Indian City’, Oral health & preventive dentistry, 18(1), pp. 379–386. 

23. Samuel, S. R. (2021) ‘Can 5-year-olds sensibly self-report the impact of developmental enamel 

defects on their quality of life?’, International journal of paediatric dentistry / the British Paedodontic 

Society [and] the International Association of Dentistry for Children, 31(2), pp. 285–286. 

24. Samuel, S. R. et al. (2021) ‘Dental pain, parental SARS-CoV-2 fear and distress on quality of life of 2 

to 6 year-old children during COVID-19’, International journal of paediatric dentistry / the British 

Paedodontic Society [and] the International Association of Dentistry for Children, 31(3), pp. 436–441. 

25. Shogren, R. et al. (2019) ‘Plant-based materials and transitioning to a circular economy’, 

26. Sustainable Production and Consumption, pp. 194–215. doi: 10.1016/j.spc.2019.04.007. 

27. Teja, K. V. and Ramesh, S. (2020) ‘Is a filled lateral canal - A sign of superiority?’, Journal of dental 

sciences, 15(4), pp. 562–563. 

28. Ushanthika, T. et al. (2021) ‘An in silico approach towards identification of virulence factors in red 

complex pathogens targeted by reserpine’, Natural product research, 35(11), pp. 1893–1898. 

29. Verhoeff-Bakkenes, L. et al. (2008) ‘Quantification of Campylobacter jejuni cross-contamination via 

hands, cutlery, and cutting board during preparation of a chicken fruit salad’, Journal of food 

protection, 71(5), pp. 1018–1022. 

30. Vijayashree Priyadharsini, J. (2019) ‘In silico validation of the non-antibiotic drugs acetaminophen 

and ibuprofen as antibacterial agents against red complex pathogens’, Journal of periodontology, 

90(12), pp. 1441–1448. 

31. Vijayashree Priyadharsini, J., Smiline Girija, A. S. and Paramasivam, A. (2018) ‘An insight into the 

emergence of Acinetobacter baumannii as an oro-dental pathogen and its drug resistance gene 

profile - An in silico approach’, Heliyon, 4(12), p. e01051. 

32. Yunancy, S., Nurlaela, E. and Rusli, R. (2020) ‘HAZARD ANALYSIS CRITICAL CONTROL POINT (HACCP) 

ON PALUMARA FISH SOUP IN THE NUTRITION INSTALLATION OF 



 
Nat. Volatiles & Essent. Oils, 2021; 8(6): 5924-5930 
 

 
 

5930 

 

 

33. THE REGIONAL GENERAL HOSPITAL, INDONESIA’, Public Health of Indonesia, pp. 145–156. doi: 

10.36685/phi.v6i4.358. 

34. Zimmermann, L. et al. (2020) ‘Are bioplastics and plant-based materials safer than conventional 

plastics? In vitro toxicity and chemical composition’, Environment international, 145, p. 106066. 

 


