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ABSTRACT

Basil is one type of vegetable that can be consumed without any processing. Unprocessed vegetables can cause
contamination from Coliform bacteria. This study aimed to determine the number and identification of
coliform fecal bacteria as a biological indicator suitable for consumption.This study used descriptive
observational with a cross-sectional from November 2020 to March 2021. The research locations are from 8
Traditional Markets in Jember and the Microbiology Laboratory, Faculty of Medicine Jember University. The
sample in this study consisted of 40 samples from basil vegetable sellers. The Most Probable Number method
was carried out in two stages in this study. First, a presumptive test using lactose broth, and two is, a complete
test using Eosin Methylene Blue.The results of the presumptive test obtained 100% of the number of MPNs
that exceeded the maximum limit for food quality suitable for consumption according to BPOM. The complete
test results showed that 82.5% of basil was contaminated with fecal coliform bacteria, namely Escherichia coli.
Practically all the samples were highly infected with coliform bacteria. Suggestions the community is expected
to pay attention to techniques in washing and processing basil vegetables propetly to break the chain of bacterial
contamination.
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INTRODUCTION

Foodborne disease is an infectious or toxic disease that enters the body due to food
contamination by bacteria, parasites, and other toxic compounds (Kim et al., 2018). Most cases of
foodborne disease are caused by bacteria. Symptoms of the disease are dominated by gastrointestinal
disorders such as vomiting, nausea, abdominal pain, and diarrhea. Previous research by Kirck states,
more than 500 million patients experience foodborne disease (Kirk et al., 2015). Research from the
Ministry of Health of the Republic of Indonesia stated that the incidence of foodborne disease
reached 163 times in one year and the total cases reached 7,132 patients (KEMENKES, 2018).
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Vegetables are food ingredients that can be a source of foodborne disease transmission,
especially in ready-to-eat foods such as fresh vegetables. Basil is a type of vegetable in fresh vegetables
that is often consumed in Indonesia and is served raw. Bunsal Tindry's research on the identification
of Escherichia coli (E. colz) in basil stated that it was found that all positive basil samples contained E.
coli with levels exceeding the maximum limit according to the Food and Drug Supervisory Agency
or BPOM (Bunsal Tindry., 2015). This is a threat to society because the food we consume is not safe
and contradicts the PERPU RI number 28 of 2004 article 1 no 7 concerning food quality and
nutrition. The PERPU essentially states that food safety is an effort to prevent food from being

polluted biologically, chemically, and otherwise that could potentially harm and endanger health.

Resistant bacteria originating from plants, animals, and the environment can colonize the human
microbiota through exposure to and/or consumption of contaminated foods. They can also transfer
their resistance genes to human intestinal tract pathogens, posing a threat to an effective public health
response to the persistent threat posed by infectious diseases (Sun et al., 2021). On the other hand,
point-source E. Co/i epidemics have been linked to animal contact, handling or ingestion of tainted
raw or undercooked food, and exposure to faecal contamination in drinking water wells (Mottola et
al., 2021). It has been proposed recently that human-pet contact is another possible cause of infection.
Although the existence of in basil is recognized, there is currently a dearth of information regarding
its incidence in vegetables. Currently, there are not many studies that discuss bacterial contamination
in basil vegetables. So, the purpose of this study was to determine the number of coliform bacteria
in basil isolates that had met the requirements of biological indicators for the feasibility of food quality
that was safe for consumption and, to determine the presence of E. ¢/ bacterial contamination in

basil isolates sold in the Jember traditional market.

METHODS

This data collection has received approval from the Ethics Commission of the Faculty of
Medicine, University of Jember with letter number 1432/H25.1.11/KE/2020. The tesearch design
used is descriptive observational with a cross-sectional approach. The design of this study can
describe the characteristics of traders and the contamination of E. coli bacteria in basil vegetables
that are sold at one time. The research was carried out in 8 traditional markets and the Microbiology
Laboratory, Faculty of Medicine, University of Jember. The 8 traditional markets used in the study
came from Jember Regency which included Tanjung Market, Gebang Market, Kepatihan Market,
Mangli Market, Arjasa Market, Saturday Market, Pelita Market, and Kreongan Market. The duration
of the study was from November 2020 to March 2021. The study population included all basil sold
in eight traditional markets. The research sample used was 40 samples with purposive sampling

technique. The inclusion criteria used were basil which was still fresh and not rotten and deformed.

Microbiological analysis in this study used the Most Probable Number method or MPN series

333. The MPN method used consisted of two tests, namely a presumptive test using lactose broth
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media and a complete test using Eosin Methylene Blue (EMB) media. The sample used in this study
was 25 grams of basil leaves and dissolved in 225 mL of sterile distilled water in an erlenmeyer. Then
the sample was shaken for 15 minutes. Aquades that have been shaken are called basil rinse water
which is then inoculated in lactose broth medium in a ratio of 1:1, 1:10] ~(-1), [1:10] ~(-2). The
media was then incubated at 37 °C for 48 hours and at 44 °C for 24 hours. A positive result is

indicated by the media turning cloudy and producing gas in the Durham tube.

A positive result on lactose broth media was then followed by a complementary test using the
media. The technique used for this medium was striking using a round loop. A positive result of E.

coli bacteria will be identified by the color of the metallic sheen/gtreen colony.

RESULTS AND DISCUSSION

The tesults of the presumptive test showed that 100% of the MPN samples at 37°C were
positive for coliform bacteria with an amount of 1898 MPN/100 ml. Meanwhile, the results of the
basil samples at 44 °C wete positive for coliform bacteria containing 1898 MPN/100 ml as much as
97.5% and 2.5% containing 271 MPN/100 ml coliform bacteria (see fig. 1 and table 1).

Figure 1. Result of MPN test

Table 1. The result of Coliform total count in MPN test

MPN Index (n:40)
Incubation
MPN/100 ml n %
37C 48 H >1898 40 100.00%
44C 24 H >1898 39 97.50%
>271 1 2.50%
Not Eligible to consumption >3 MPN/100 ml
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This shows that the MPN value of coliform bacteria in basil samples in 8 traditional markets in
Jember Regency does not meet the requirements for the maximum threshold for coliform bacterial
contamination for ready-to-eat vegetables according to BPOM because the amount is >3 MPN

MPN/100ml.

This shows that basil in all samples exceeds the maximum limit as an indicator of the feasibility
of ready-to-eat food which should be <3 MPN/100ml. Similar findings to these results was also
reported in many other previous studies. Study conducted by Waturangi et al. in Jakarta which stated
that 98.4% of samples of vegetables such as carrots, lettuce, basil did not meet the requirements for
food quality that were safe for direct consumption (Waturangi et al., 2019). This study was also
supported by Sari who stated that 100% of the samples from the MPN examination on basil in
Pontianak City did not meet the eligibility requirements for food quality that was safe for direct
consumption, ot the amount was >3 MPN/100 ml (Sati et al., 2019). Another study by Hassan et al.
(Hassan and Purwani, 2016) found that the level of microbial contamination was relatively high,
particulatly in the Thai Lemon Basil in West Java, where the TPC was >9 logl0 cfu/g. The
observations made by Attien et al.(Attien et al., 2020) when researching the social network of market
gardeners in Abidjan are consistent with this. In Singapore (Li and Uyttendaele, 2018), Cameroon
(Akoachere et al., 2018), Canada (Denis et al., 2016), and Ghana (Adzitey, 2018) similar observations
demonstrating the involvement of wastewater in the contamination of vegetables produced on

market garden production sites have been documented.

The results of the complete test showed that there were 82.5% positive samples of E. co/i (table
1). These positive bacterial colonies can be identified easily because they have a distinctive color of

the colony, namely metallic sheen/green (fig. 2 and table 2).

Figure 2. Result of methalic sheen colony in EMB Media cultur
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Table 2. The prevalence of E. co/i isolated from Ocimum basilicum

Market N Positive Percentage
KP 5 5 12.50%
T] 5 5 12.50%
KR 5 4 10.00%

G 5 3 7.50%
PE 5 5 12.50%
A 5 3 7.50%
M 5 3 7.50%
S 5 5 12.50%
Total 40 33 82.50%

KP: Kepatihan, TJ: Tanjung, KR: Kreongan, G: Gebang, PE: Pelita, A: Atjasa, M: Mangli, S: Sabtuan

The results of research samples that have been tested on EMB media show that 82.5% of the
samples identified E. c/. The results in this study are in line with Bunsal Tindry which stated that E.
¢oli in basil found in 8 food stalls in Manado City was 100% positive for E. co/i (Bunsal Tindry., 2015).
Other vegetable contamination such as lettuce in California plantations also stated that 96.7% of
samples were contaminated with E. Coli (Jeamsripong et al., 2019), 33.3% in Germany (Becker et al.,

2019), 28.2% in Korea (Kapeleka et al., 2020), 32% in Nepal (Ghimire et al., 2020).

The wide variation in prevalence could be caused by a variety of elements. These could include
things like geographic location, the kind and quantity of samples studied, the techniques used to find
bacteria, the kind of water used for irrigation, (Rahman et al., 2022) and the post-harvest handling

techniques for these veggies, which vary from country to country (Ghimire et al., 2020)

Contamination of E. /i in vegetables can be caused by various factors and stages such as
planting, harvesting, and processing. Vegetable contamination in the planting process is caused by
contamination from soil, water used for irrigation, fertilizers, and farmer activities. Contamination of
E. coli in soil can occur due to several factors, such as defecation from livestock and wild animals in
plantations, and the use of organic fertilizers derived from animal waste, namely cows, goats,
chickens, etc (Allende et al., 2017; Luna-Guevara et al., 2019). Water for irrigation on vegetables that
are careless can also be a route for contamination of E. co/, one of which is the use of river water

which is still often used as a place for garbage disposal and excreta disposal (O’Flaherty et al., 2019).

The harvesting process can also cause basil to be contaminated by E. w/. This can happen
because in the harvest process, farmers do not wear clean gloves to avoid bacterial contamination.
The distribution process can also potentially contaminate vegetables. So, vegetables should be

packaged, placed in a closed container, and separated from other vegetables (Yuniastri et al., 2018).
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Cleanliness or hygine at traders also greatly affects the contamination and proliferation of E. coli
bacteria. Merchant hygiene is an effort to maintain and protect the cleanliness of traders. How to
maintain hygiene at traders can be done by applying the following steps, namely washing hands with
soap before and after buying and selling transactions with consumers (Bolten et al., 2020), not
smoking, using Personal Protective Equipment (PPE) such as aprons, masks, head coverings etc.,
checking health every time. month to monitor the health of traders and prevent infectious diseases

(Efendi and Syifa, 2019).

The use of aprons on traders serves to protect traders from contaminating their merchandise
and not soiling their clothes. The apron to be used must be clean and should not be used for wiping
hands or tables. Hair should also be covered as a form of neatness, aesthetics. and prevention of food
contamination by pathogenic bacteria. The use of masks when trading is also considered to be able
to avoid bacterial contamination of food. Wash hands before and after activities and keep fingernails
clean and cut short. Waste management must also be good because waste that is not managed
propetly can be a factor causing foodborne disease. This can happen because the trash can is a nesting
place for flies. Flies are vectors that can transfer disease agents by contaminating the food they infest
by moving bacteria on the surface of their bodies. These animals can carry pathogenic diseases such
as E. coli, Salmonella enterica, and Listeria monocytogenes without experiencing physiological disturbances
in their bodies (Andiarsa, 2018). Therefore, it is necessary to do good waste management for traders,
use repellents or fly traps as an effort to prevent bacterial contamination by vectors. Proper handling
and management of vegetables is needed to break the chain of contamination caused by bacteria.
Proper handling and processing of vegetables, once purchased from traditional markets can also cut

the chain of contamination in food (Akoachere et al., 2018)

CONCLUSION

This study showed that most of the basil isolates sold in 8 traditional markets in Jember Regency
were contaminated with E. «w/ and did not meet the food quality requirements that were safe for
direct consumption. It is necessaty to pay more attention to sellet's hygiene to reduce the occurrence
of bacterial contamination in basil and consumers are expected to pay attention to techniques in

washing and processing vegetables properly to break the chain of bacterial contamination.

In addition, the molecular genotyping of E. /i and the identification of particular virulence
factors underscore the necessity of initiating an inventive surveillance system grounded in
biomolecular characterization for an integrated microbiological risk assessment of basil. This will
enable the implementation of inventive supply chain control, ultimately ensuring the safety of
consumers. In light of this, microbiological risk assessment of E. ¢/ in the supply chain and an
inventive food-management system require molecular approaches that enable the quick and precise

quantification, identification, and characterization of E. c/i in foods.



116  Hanifah S. H. et. al / SM Vol.19 No.2 December 2023 Page 110-118

REFERENCES
Adzitey, F., 2018. Antibiotic resistance of escherichia coli and salmonella enterica isolated from
cabbage and lettuce samples in tamale metropolis of Ghana. International Journal of Food

Contamination 5, 1-7. https://doi.org/10.1186/s40550-018-0068-z

Akoachere, ].F.T.K,, Tatsinkou, B.F., Nkengfack, .M., 2018. Bacterial and parasitic contaminants of
salad vegetables sold in markets in Fako Division, Cameroon and evaluation of hygiene and
handling practices of vendors. BMC Research Notes 11, 1-7. https://doi.org/10.1186/s13104-
018-3175-2

Allende, A., Castro-Ibafiez, 1., Lindqgvist, R., Gil, M.I., Uyttendaele, M., Jacxsens, L., 2017.

Quantitative contamination assessment of Escherichia coli in baby spinach primary production
in Spain: Effects of weather conditions and agricultural practices. International Journal of Food
Microbiology 257, 238—246. https://doi.org/10.1016/}.ijfoodmicro.2017.06.027

Andiarsa, D., 2018. Vector Abandoned. Balaba: Jurnal Litbang Pengendalian Penyakit Bersumber

Binatang Banjarnegara 201-214.

Attien, P.Y., Kouassi, C.K., Wele, M., Sina, H., Moussa, 1..B.-, 2020. Microbial Contamination
Potential and Antibiotic Resistance Profile of Staphylococcus aureus and Escherichia coli
Isolated from Ipomoea batatas Leaf. International Journal of Pathogen Research 84-93.
https://doi.org/10.9734 /ijpr/2020/v5i430148

Becker, B., Stoll, D., Schulz, P., Kulling, S., Huch, M., 2019. Microbial Contamination of Organically

and Conventionally Produced Fresh Vegetable Salads and Herbs from Retail Markets in
Southwest ~ Germany. Foodborne Pathogens and  Disease 16, 269-275.
https://doi.org/10.1089/fpd.2018.2541

Bolten, S., Gu, G., Luo, Y., Van Haute, S., Zhou, B., Millner, P., Micallef, S.A., Nou, X., 2020.

Salmonella inactivation and cross-contamination on cherry and grape tomatoes under simulated
wash conditions. Food Microbiol 87, 103359. https://doi.org/10.1016/].FM.2019.103359
Bunsal Tindry., D., 2015. Keberadaan Escherichia Coli Pada Kemangi (Ocimum Sanctum L.) Dan

Kol (Brassica Oleraceae) sebagai Menu Ayam Lalapan Pada Warung Makan di Jalan Piere
Tendean Boulevard Kota Manado. Fakultas Keschatan Masyarakat 1-7.

Denis, N., Zhang, H., Leroux, A., Trudel, R., Bietlot, H., 2016. Prevalence and trends of bacterial
contamination in fresh fruits and vegetables sold at retail in Canada. Food Control 67, 225-234.
https://doi.org/10.1016/j.foodcont.2016.02.047

Efendi, R., Syifa, ].N.A., 2019. Status Kesehatan Pasar Ditinjau Dari Aspek Sanitasi Dan Perilaku
Hidup Bersih Sehat (PHBS) Pada Pasar Ciputat dan Pasar Modern BSD Kota Tangerang
Selatan. Jurnal Kesehatan Indonesia 9, 122. https://doi.org/10.33657 /jurkessia.v9i3.179

Ghimire, A., Upadhyaya, J., Nayaju, T., Lekhak, B., Chaudhary, D.K., Raghavan, V., Pant, B.R.,,

Bajgai, T.R., Koirala, N., Upreti, M.K., 2020. Microbial and parasitic contamination of fresh
raw vegetable samples and detection of the blatem and blactx-m genes from e. coli isolates.

Agriculture (Switzerland) 10, 1-13. https://doi.org/10.3390/agriculture10080341




Hanifah S. H. et. al / SM Vol.19 No.2 December 2023 Page 110-118 117

Hassan, Z.H., Purwani, E.Y., 2016. Microbiological aspect of fresh produces as retailed and
consumed in West Java, Indonesia. International Food Research Journal 23, 350-359.

Jeamsripong, S., Kalpravidh, W., Mcgrane, J., Padungtod, P., 2019. Characterizing Antimicrobial Use
in the Livestock Sector in Three South East Asian Countries.
https://doi.org/10.3390/antibiotics8010033

Kapeleka, J.A., Sauli, E., Sadik, O., Ndakidemi, P.A., 2020. Co-exposure risks of pesticides residues
and bacterial contamination in fresh fruits and vegetables under smallholder horticultural
production systems in Tanzania. PLoS ONE 15, 1-23.
https://doi.org/10.1371 /journal.pone.0235345

KEMENKES, 2018. Lebih dari 200 Penyakit Menular Melalui Makanan, Keamanan Pangan Penting.
Kemenkes RI.

Kim, D., Hong, S., Kim, Y.T., Ryu, S., Kim, H.B., Lee, J.H., 2018. Metagenomic approach to
identifying foodborne pathogens on chinese cabbage. Journal of Microbiology and
Biotechnology 28, 227-235. https://doi.org/10.4014/jmb.1710.10021

Kirk, M.D., Pires, S.M., Black, R.E., Caipo, M., Crump, J.A., Devleesschauwer, B., Dépfer, D., Fazil,
A., Fischer-Walker, C.L., Hald, T., Hall, A.J., Keddy, K.H., Lake, R.J., Lanata, C.F., Torgerson,
P.R., Havelaar, A.-H., Angulo, F.J., 2015. World Health Organization Estimates of the Global

and Regional Disease Burden of 22 Foodborne Bacterial, Protozoal, and Viral Diseases, 2010:
A Data Synthesis. PLoS Medicine 12, 1-21. https://doi.org/10.1371 /journal.pmed.1001921
Li, D., Uyttendaele, M., 2018. Potential of Human Norovirus Surrogates and Salmonella enterica
Contamination of Pre-harvest Basil (Ocimum basilicum) via Leaf Surface and Plant Substrate.
Frontiers in Microbiology 9, 1-7. https://doi.org/10.3389/fmicbh.2018.01728
Luna-Guevara, J.J., Arenas-Hernandez, M.M.P., Martinez De La Pefia, C., Silva, J.L., Luna-Guevara,

M.L,, 2019. The Role of Pathogenic E. coli in Fresh Vegetables: Behavior, Contamination
Factors, and Preventive Measures. International Journal of Microbiology 2019, 1-10.

https://doi.org/10.1155/2019/2894328

Mottola, A., Ciccarese, G., Sinisi, C., Savarino, A.E., Marchetti, P., Terio, V., Tantillo, G., Barrasso,
R., Di Pinto, A., 2021. Occurrence and characterization of arcobacter spp. From ready-to-eat
vegetables produced in southern italy. Ital ] Food Saf 10.
https://doi.org/10.4081 /ijfs.2021.8585

O’Flaherty, E., Solimini, A.G., Pantanella, F., De Giusti, M., Cummins, E., 2019. Human exposure

to antibiotic resistant-Escherichia coli through irrigated lettuce. Environment International 122,
270-280. https://doi.org/10.1016/j.envint.2018.11.022

Rahman, M., Alam, M.U, Luies, S.K., Kamal, A., Ferdous, S., Lin, A., Sharior, F., Khan, R., Rahman,
Z., Parvez, S.M., Amin, N., Hasan, R., Tadesse, B.T., Taneja, N., Islam, M.A., Ercumen, A.,

2022. Contamination of fresh produce with antibiotic-resistant bacteria and associated risks to
human health: A scoping review. Int ] Environ Res Public Health 19, 1-15.
https://doi.ore/10.3390/ijerph19010360




118 Hanifah S. H. et. al / SM Vol.19 No.2 December 2023 Page 110-118

Sari, I.P., Rahmawati, R., Kurniatuhadi, R., 2019. ANGKA PALING MUNGKIN DAN DETEKSI
COLIFORM PADA SAMPEL LALAPAN DAUN KEMANGI (Ocimum bacilicum) DI
KOTA PONTIANAK. Jurnal Protobiont 8, 34-40.
https://doi.org/10.26418 /protobiont.v8i3.36822

Sun, C., Wang, Yingchao, Ma, S., Zhang, S., Liu, D., Wang, Yang, Wu, C., 2021. Surveillance of
antimicrobial resistance in Escherichia coli and enterococci from food products at retail in

Beijing, China. Food Control 119, 107483. https://doi.org/10.1016/j.foodcont.2020.107483

Waturangi, D.E., Hudiono, F., Aliwarga, E., 2019. Prevalence of pathogenic Escherichia coli from
salad vegetable and fruits sold in Jakarta. BMC Research Notes 3-4.
https://doi.org/10.1186/s13104-019-4284-2

Yuniastri, R., Ismawati, 1., Putri, RD., 2018. Mikroorganisme Dalam Pangan. Jurnal Pertanian

Cemara 15, 15-20. https://doi.org/10.24929 /fp.v15i2.653




