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Abstract

One of the cases of disease originating from food is commonly called foodborne disease
which is caused by pathogenic microorganisms or microbes that contaminate food. For this
reason, it is necessary to calculate a quantitative microbial risk analysis to see the risk of
disease caused by bacteria. This study aims to analyze the quantitative risk of Escherichia
coli bacteria in food at the Kendari City Hospital canteen against public health problems.
This study used an observational method with a cross sectional approach. This study uses a
Quantitative Microbial Risk Assessment (QMRA) approach. The samples in this study were
each type of food including rice, vegetables, tofu, chicken and fish as well as tea drinks
which were taken by accidental sampling. The results showed that the number of Escherichia
coli bacteria in the morning food on the first, second and third day was found in tofu,
vegetables, chicken at 3.6 CFU / g and in drinks 3 CFU / ml. The number of Escherichia coli
bacteria during the day on the first day was found in vegetables at 6.1 CFU / g, on the second
day on vegetables was 9.2 CFU / g, and on the third day in chickens was 14 CFU / g.
Characterization of bacterial risk in respondents due to consumption of food in the morning
and during the day, shows that Pill = 3.5 x 10-1 which means that food samples positive for
Escherichia coli bacteria have a high risk of causing health problems in humans such as
diarrhea and disorders other health.
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Introduction

Food is all substances that are needed by the body except medicines, water, and other
substances used in medicine. One of the cases of disease originating from food is commonly
called foodborne disease which is caused by pathogenic microorganisms or microbes that
contaminate food (WHO, 2010). In the United States it is reported by The Centers for
Disease Control and Prevention (CDC) that there are 31 types of foodborne pathogens that
cause about 9.4 million diseases, 56,000 people are hospitalized, and 1,300 deaths each year.
Of these 31 well-known pathogens, Escherichia coli is the type of bacteria most studied in a
model for understanding bacterial behavior (Xu et al., 2016).

Escherichia coli is found in a wide variety of contaminated plant and animal foods. These
foodborne illnesses by bacteria can be in the form of intoxification or infection. Intoxification
through food is caused by the presence of bacterial toxins that are formed in food when the
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bacteria multiply, while infection through food is caused by the entry of bacteria into the
body through contaminated food and the body reacts to these bacteria (Arlita et al., 2014).

The most common diseases occur due to eating foods that have been contaminated with
pathogens such as diarrhea, gastroenteritis, and various other foodborne diseases (Malcolm et
al., 2018). Basic sanitation factors and personal hygiene behavior, food sanitation is a trigger
factor but also a key factor in controlling diarrhea disease.

Food sanitation is one of the important things to pay attention to, both in restaurants, school
canteens, restaurants and hospital canteens. Apart from containing nutritional value, food is
also a medium for microbes or germs to breed due to contamination from various sources that
can cause health problems such as diarrhea (Sofiana, 2012). In a study conducted by Inggit
Saridewi et al (2016) who examined the presence of bacteria in ready-to-eat food in the X
Hospital canteen, which showed that there was an indication of bacteria found in the food
samples tested which, if consumed, could cause health problems. Another study was also
conducted by Kiermeier et al (2015) who examined E. coli bacteria in fast food with the
results of the study showing that E. coli was found in consumed meat with a prevalence of
49.6 incidence of disease caused by these bacteria. The existence of foodborne diseases found
in food caused by the Escherichia coli bacteria, the researchers carried out a quantitative
microbial risk analysis calculation to see the risk of disease caused by these pathogenic
bacteria in food consumed in the canteen.

Methods

This study used an observational method with a cross sectional approach. This study uses a
Quantitative Microbial Risk Assessment (QMRA) approach. This research will be carried out
in August-September 2020 at the Kendari City Hospital canteen. The population in this study
were the canteen at the Kendari City Hospital and visitors who ate food in the canteen at the
time of data collection. The sample in this study was each type of food including rice,
vegetables, tofu, chicken, fish and tea drinks.

Sources of data used in this study were obtained by conducting interviews using a
questionnaire, observation using observation sheets on the respondents. Measurement of food
samples and identification of the presence and number of Escherichia coli bacteria were
carried out at the Microbiology Laboratory of the Faculty of Medicine, University of Halu
Oleo. The data that has been collected regarding the amount of bacterial concentration and
the respondents' interviews will be analyzed descriptively and written in a frequency
distribution table then narrated.

Results and Discussion

Table 1. Number of Colonies and Types of Bacteria Using Lactose Broth (Lb) Media
Samples of Morning Food on the First, Second, and Third Days at the Kendari City Hospital

Canteen 2020
Sample Col?lounr:;t;e(rctgu) Types of Bacteria
First Day
Chicken 0 -
Tofu 3 Escherichia coli
Vegetable 3,6 Escherichia coli
Tea 0 -
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Rice 0 -

Fish 0 -

Second Day

Chicken 0 -

Tofu 3,6 Escherichia coli
Vegetables 3 Escherichia coli
Tea 3,6 Escherichia coli
Rice 0 -

Fish 0 -

Hari Ketiga

Chicken 3,6 Escherichia coli
Tofu 3,6 Escherichia coli
Vegetables 0 -
Tea 0 -

Rice 0 -

Fish 0 -

Table 1 shows that the number of colonies and types of bacteria using the lactose broth (Ib)
medium of morning food samples on the first, second, and third days in the rsud canteen in

Kendari City with the results of the presence of Escherichia coli bacteria on the first day of

samples were found mostly in vegetables with a value of 3, 6 CFU, on the second day the
most samples were found in tofu as much as 3.6 CFU and on the third day the most samples
found in tofu and chicken were 3.6 CFU.

Table 2. Number of Colonies and Types of Bacteria Using Lactose Broth (Lb) Media

Samples of Lunch on the First, Second, and Third Days at the Kendari City Hospital Canteen

in 2020
Sample Numbe(rC?:fUC;olonles Types of Bacteria
First Day
Chicken 0 -
Tofu 3 Escherichia coli
Vegetables 6,1 Escherichia coli
Tea 0 -
Rice 0 -
Fish 0 -
Second Day
Chicken 0 -
Tofu 0 Escherichia coli
Vegetables 9,2 Escherichia coli
Tea 0 Escherichia coli
Rice 0 -
Fish 0 -
Third Day
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Chicken 14 Escherichia coli
Tofu 3,6 Escherichia coli
Vegetables 6,2 -
Tea 7,4 -
Rice 0 -
Fish 0 -

Table 2 shows that the number of colonies and types of bacteria using the lactose broth (Ib)
media sample of lunch on the first, second, and third days in the Kendari city rsud canteen
with the results of the presence of Escherichia coli bacteria on the first day of samples were
mostly found in vegetables with a value of 6 , 1 CFU, on the second day the most samples
were found in vegetables as much as 9.2 CFU and on the third day the most samples were
found in chickens as many as 14 CFU.

Table 3. Risk Characterization of Escherichia Coli Bacteria in Respondents Due to
Consumption of Morning and Afternoon Food in the Rsud Canteen, Kendari City, 2020

Risk
Name Sample P Bgct(_eria _ CharacFeri_zatio_n
Escherichia coli | Escherichia coli

Bacteria
AA Vegetables & Tofu 35x10* High Risk
Al Vegetables 3,5x 10 High Risk
BU Vegetables 3,5x10° High Risk
AL Vegetables & Tofu 3,5x 10 High Risk
AS Tofu 3,5x 107 High Risk
DH Vegetables, tea 3,5x 10° High Risk
FA Vegetables 35x 107 High Risk
DI Tofu & Vegetables 3,5x 10® High Risk
HW Vegetables & Tofu 3,5x 10° High Risk
FH Tofu 3,5x 10° High Risk
I Vegetables & Tofu 35x10™ High Risk
IM Tofu & tea 3,5x 1012 High Risk
KI Vegetables & Tofu 35x 10" High Risk
RA Vegetables 35x 10 High Risk
RN Tofu 35x10™ High Risk
RU Vegetables 3,5x 101° High Risk
SA Vegetables 3,5x 10" High Risk
DG Vegetables & tea 3,5x 1018 High Risk
Sl Vegetables 3,5x 10" High Risk
SR Tea 3,5x10%° High Risk
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WD Vegetables 35x 102 High Risk
ZF Tofu 3,5x 102 High Risk
Sl Chicken & Tofu 3,5x 102 High Risk
WU Chicken 3,5x 102 High Risk
BU Tofu 3,5x 10% High Risk
IM Chicken, Vegetables & tea 3,5x 102 High Risk
DW Tofu & Vegetables 3,5x 107 High Risk
IF Chicken 3,5x 102 High Risk
us Tofu 35x10% High Risk
DD Vegetables & Tea 3,5 x 10 High Risk
IK Chicken & Tofu 3,5x 10 High Risk

Table 3 shows that the risk characterization of escherichia coli bacteria in respondents due to
food consumption in the morning and during the day at the Kendari City Hospital canteen
with the results of all respondents who consumed the type of food / drink, namely chicken,
vegetables, tofu, and tea with a value of 3.5 x 10™ means having a high risk of developing
gastrointestinal disorders and other diseases and the risk of death if consumed continuously.

The presence of bacteria after a biochemical test, there were 4 types of samples that were
positive for Escherichia coli, namely tofu, chicken, vegetables and tea drinks. The morning
food sample on the first day with the highest number of bacteria was a vegetable sample of
3.6 CFU / g. Meanwhile, the least number of bacteria found in the tofu sample was 3 CFU /
g. Meanwhile, for food / drink samples in the morning on the second day, the number of
bacteria that was mostly found in tofu was 3.6 CFU / g and the least number of bacteria found
in vegetables was 3 CFU / g. Also, the samples in the morning meal on the third day with the
highest number of bacteria were chicken and tofu samples as much as 3.6 CFU / g. When
compared with the standards of the NSW Food Authority (2009), this value is still safe for
consumption. However, if consumed continuously it may have risks to health. The maximum
limit of Esherichia coli contamination in unsafe food is > 100 CFU / g or > 100 CFU / ml.

The presence of bacteria in the lunch sample had the highest number of bacteria, namely the
vegetable sample as much as 6.1 CFU / g. While the lowest number of bacteria was found in
the tofu sample as much as 3 CFU / g and in the drink sample the number of bacteria found
was 3 Cfu / ml. Meanwhile, for the lunch sample on the second day, the number of bacteria
found in vegetables was 9.2 CFU / g and the number of bacteria in the drink sample was 3
CFU / ml. Also, the lunch sample on the third day with the highest number of bacteria was a
chicken sample of 14 CFU / g. Meanwhile, the lowest number of bacteria was found in the
tofu sample as much as 3.6 CFU / g. and in the drink sample the number of bacteria was 7.4
CFU / ml.

According to the Food and Drug Supervisory Agency Regulation No.13 of 2019, the
maximum limit of microbial contamination in food, the amount of Esherichia coli, is 3 CFU /
g, which means that food in the canteen during the day is unsafe if consumed continuously it
can pose a health risk.

Analysis of the risk characterization of escherichia coli bacteria in respondents due to food
consumption in the morning and during the day, the value obtained from the calculation
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shows that Pill = 3.5 x 10™ which means that food samples that are positive for Escherichia
coli bacteria have a high risk of causing health problems in humans such as diarrhea and
other health problems. This study is similar to that conducted by Chang et.al (2015)
concerning the risk of Escherichia coli bacteria in vegetables and chicken meat with the result
that the risk of disease is 5.2 x 10 in vegetables, and in chickens is 4 x 10™. In addition, a
similar study was also conducted by Duffy & O'Reilly (2016) which showed that the risk of
gastrointestinal disorders due to eating meat was 6.4 x 10™ and the risk of death was 7.72 x
10°. Furthermore, the same research was also conducted by Lin Sain et.al (2018) regarding
the risk of disease in the presence of Escherichia coli in packaged tea drinks, namely 6 x 107,
The same research was also conducted by Chiraporn et.al (2016), on tofu food with a large
risk of disease due to Escherichia coli, namely 2.8 x 10™.

Conclusion

The presence of Escherichia coli on the first day of sample was mostly found in vegetables,
namely 3.6 CFU, the second day was mostly found in tofu, namely 3.6 CFU and the third day
was mostly found in tofu as much as 3.6 CFU. Samples for lunch, the first day was mostly
found in vegetables with a value of 6.1 CFU, the second day the most samples were found in
vegetables, namely 9.2 CFU and the third day the most were found in chickens, 14 CFU and
risk characterization of escherichia coli bacteria in respondents due to consumption of food in
the morning and during the day in the canteen, the results of all respondents who consumed
food, namely chicken, vegetables, tofu, and tea drinks with a value of 3.5 x 10™ means that
they have a high risk.
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