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1.Introduction 

Many things can affect health, 

especially the food consumed every day, food is one of human's primary needs. Healthy food is really needed 

as a source of energy and to keep the body from getting sick easily[1].To fulfill its function as one of the 

basic human needs, food must contain nutrients and be safe for consumption, because if the food is not safe 

it can cause health problems or cause poisoning.[2]. 

Snack food is food and drink that is prepared by food craftsmen at the seller's place and/or served as 

ABSTRACT 

Street foods can pose a risk to health because their handling is often unhygienic, 

allowing snack foods to be contaminated by toxic microbes or the use of food 

additives  that are not permitted. Snack food contains many risks, dust and flies that 

land on uncovered food can cause disease in the digestive system. Not to mention, if 
the water supply is limited, the utensils used such as spoons, forks, glasses and plates 

are not washed cleanly. The aim of this research is to determine the risk of 

Salmonella Sp and Staphylococcus Aureus bacteria resulting from consumption of 
snacks in the Cempae coastal platform area, Parepare City on public health problems. 

Type. This type of research is quantitative descriptive research with a Quantitative 

Microbial Risk Assessment (QMRA) approach. The results of calculating the annual 
Probability of infection (Pinf.annual) for Staphyloccus Aureus bacteria were 

obtained. For 7 snacks, the Pinf.annual value = 1, for Salmonella bacteria, the 

Pinf.annual value = 0 was not positively contaminated with Salmonella bacteria and 
in the calculation of the Probability of illness (Pill) for Staphyloccus Aureus bacteria, 

the Pill value was found for all snacks = 3.0 x 10-1, whereas for Salmonella bacteria 

it was not found in snacks. The conclusion is Characterizing the risk of disease for 
Staphyloccus Aureus bacteria, there are 7 snacks that have a high risk and Salmonella 

bacteria are not positively contaminated in snacks in the Anjungan Cempae area. 
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ready-to-eat food for sale to the public.[3]. Snacks play an important role in providing energy and nutrients 

which will later be digested and absorbed by the body. However, so far many snack foods are not guaranteed 

to be clean due to contamination from bacteria and chemicals which cause health problems and have the 

potential for poisoning and diarrhea.[4]. One of the foods that people often consume is street snacks. Street 

food often becomes an intermediary for the spread of disease due to contamination by pathogenic 

microorganisms. One of the pathogenic microorganisms that can cause disease in humans[5]. 

The availability of various types of food at relatively cheap prices, and it is also easy to buy, often 

without realizing it, people no longer pay attention to the cleanliness of street food. Often street foods are 

sold in locations close to sewers on the side of the road. This is what makes the sales location unhygienic. 

As a result, even though the food has been cooked thoroughly, it still has the potential to be contaminated 

by pathogenic bacteria originating from the surrounding environment[6]. 

Street food has a negative impact if the food consumed does not contain sufficient nutritional value 

and its cleanliness and safety are not guaranteed. Consuming bad snacks will cause nutritional problems and 

will disrupt children's health, such as developing digestive tract diseases[7].Food can be a medium for 

disease transmission. Diseases originating from food are often caused by microbiological contamination 

such as bacteria, viruses, parasites, or other toxic ingredients in food[8]. 

Food can be contaminated by disease vectors if it is not handled hygienically, for example food is left 

open for a long time, so this can result in food poisoning.[9]. Foodborne diseases caused by microbes can 

be more fatal, because of the presence of microbial virulence factors that are capable of infecting 

humans[10]. The highest number of microbes that cause foodborne disease is caused by viruses, around 

67%, then bacteria around 30%, and fungi and parasites around 3%.[11]. 

The issue of food sanitation hygiene is very important, especially in public places which are closely 

related to serving many people. For food to be healthy, it must be free from contamination[12]. There are 

several factors that influence the occurrence of food poisoning, including poor personal hygiene, unhealthy 

food handling methods and unclean food processing equipment. One of the causes is a lack of knowledge 

in paying attention to personal health and the environment in the process of processing good and healthy 

food[13]. 

Diseases can be transmitted through food and drink, known as food borne disease (food poisoning), 

many of which are caused by microorganisms (viruses, fungi, bacteria, protozoa and metazoa). 

Microorganisms are often found from various sources of contaminants such as animals, water, processing 

equipment, air, soil, dust and humans.[14]Foodborne disease occurs due to the entry of pathogenic microbes 

(microbes that cause disease) into the digestive tract either through food or drink. Foodborne disease is still 

a health problem in Indonesia. This is closely related to issues of cleanliness and sanitation[15]Several types 

of pathogenic bacteria that are often found in food products and cause foodborne illnesses such as diarrhea 

and death include Enterobacteriaceae, Salmonella sp., Escherichia coli, Bacillus sp., Acinetobacter sp., 

Klebsiella pnuemoniae, and Staphylococcus sp.[5]. 

Staphylococcus aureus is a pathogenic bacteria that has been reported to cause health problems 

through food consumption. Contamination of these two bacteria in food has been reported to cause 

extraordinary events (KLB)[16]. Staphylococcus aureus can cause diseases of human skin, respiratory tract 

and digestive tract. These germs can also be found in the air and environment around us and can grow with 

or without oxygen (Irianto, 2006; Radji, 2010). In nature it is found in soil, water and dust in the air[17]. 

According to (PerMenKes, 2011) foodborne diseases are caused by viruses, bacteria, amoeba or 

protozoa, parasites and non-germic causes. One of the pathogenic microbes that causes food poisoning is 

Salmonella sp. The disease caused by this bacteria is called Salmonellosis[18]. Salmonella sp. bacteria. 
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which contaminate food can multiply quickly due to humid and hot environmental conditions. In a weak 

state, Salmonella sp. it will be easier to enter through various routes, either through food or poor 

hygiene[19]. 

The Cempae coastal platform is a place for people to visit which generally aims to enjoy the natural 

beauty of the beach atmosphere as well as enjoying snacks in the Cempae coastal area. The activities carried 

out by the people in this area are generally informal, namely street vendors, such as food and drink sellers 

and daily necessities. The location around the platform is a coastal area that is experiencing progress in 

terms of development and one of the centralized sectors where many food and drink traders, especially street 

vendors, do business at that location. 

Based on the above background, researchers conducted research on "Health Risk Assessment of 

Exposure to Salmonella Sp. And Staphylococcus Aureus due to consumption of snacks in the coastal area 

of Anjungan Cempae, Pare-Pare City." 

2. Materials and methods 

1.1. Type of Research 

The type of research used is quantitative descriptive. Where research was conducted in the coastal 

area of Anjungan Cempae, Pare Pare City, South Sulawesi Province using purposive sampling technique. 

The number of food samples was 10 different types of food and 100 human samples. 

The study design in this research used the Quantitative Microbial Risk Assessment (QMRA) method. 

With the following stages: 

a. Hazard Identification 

This stage focuses on certain microorganisms and potential mechanisms that can cause 

disturbances and the ability of microorganisms to cause harmful effects or known as host-bacteria, 

virulence, pathogenicity and dose-response. 

b. Dose Response Analysis 

Dose-response modeling is a process using mathematical relationships that provides a description 

of the probability of adverse health effects such as infection or disease occurring in an individual or the 

frequency of adverse health effects in a population when the individual or population is exposed to a 

specific dose of a pathogenic microorganism. The dose level can be measured in terms of the number 

of organisms (CFU). With the following formula: 

   Pinf/day = 1- e (-rd) 

Information: 

Pinf/day = Probability of infection per day 

e  = Pathogen exposure (e = C x V), where C is the number of 

concentrationspathogens in food V is the volume of food ingested (grams). 

r  = Infectivity parameter  

  d  = Ingested dose/pathogen concentration 

 

c. Exposure Analysis 

At the exposure assessment stage, the frequency, duration and magnitude (amount) of exposure to 

microbial hazards in a population are determined. After getting this value, then proceed with the 

microbial risk analysis calculation using the following formula: 

Pinf.annual =1-(1-Pinf/day)n 

Information: 

Pinf.annual  = Annual infection probability 

N  = Number of exposures in one year 

 

Next, the annual risk of disease for an individual is calculated using the following formula: 
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   Pill= Pinf.annual x Pill/inf 

Information: 

Pills = Possible disease that occurs due to infection 

d. Risk Characteristics 

Risk characterization addresses the scenarios, models, parameters, data, and analysis options that 

risk managers must understand and consider when interpreting risk assessment results (EPA, 2012). 

 

 

 

2.1 Sample Collection 

Cempae Pavilion is the largest pavilion in Pare Pare City, at the research location there are many 

street vendor activities. The examination of bacterial samples of snacks was carried out in the 

Microbiology laboratory at the medical faculty of Hasanuddin University 

 
Figure 1 Research Sample Locations 

The Cempae Pavilion is precisely located in Watang Soreang Village, Soreang District, Parepare City, 

South Sulawesi. This area is equipped with various facilities such as outdoor fitness facilities, food court 

area, dock for fishermen. It is also equipped with a tribune for community activities, a sky bridge and various 

other facilities. 

3. Results 

Respondent Characteristics 

The number of respondents in this study was 100 people. Respondents were people who had snacks 

at the cempae pavilion in Parepare City. The distribution of respondents can be seen in table 1 below: 
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Table 1. Distribution of Respondents According to Gender, Age Group, Latest Education, Type of Work 

in Baruga Village and Tukamasea Village in 2024 

Variables Frequency 

(n) 

Percentage 

(%) 

Gender   

Man 41 41.0 

Woman 59 59.0 

Age group   

10 – 20 Years 47 47.0 

21 – 30 Years 40 40.0 

31 – 40 Years 12 12.0 

≥40Years 1 1.0 

Level of education   

Elementary School 12 12.0 

Junior High School 11 11.0 

Senior High School 52 52.0 

Bachelor 25 25.0 

Weight   

20-30 kg 1 1.0 

31-40 kg 7 7.0 

41-50 kg 21 21.0 

≥51 kg 71 71.0 

Source: Primary Data, 2023 

Table 1 shows the number of respondents in this study as many as 100 respondents, namely people who 

snack at the pare pare city's cempae pavilions. The majority of respondents in the study were female (59%), 

in the age group the most were 10-20 years (47.0%). Respondents had more than a high school education 

level (52%) while the highest body weight was ≥51 kg, as many as 71 respondents. 

Types of bacteria and number of clones 
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Figure 2. Number of colonies on each snack 

 

 

 

 

 

 

 

Table 2 Snack Samples, Types of Bacteria and Number of Bacteria in Snacks in 2024 

No. Sample Number of 

Colonies(CFU) 

Types of Bacteria 

1 Snacks 1 193 Staphyloccus Aureus 

2 Snacks 2 42 Enterobacter 

3 Snacks 3 220 Staphyloccus Aureus 

4 Snacks 4 133 Staphyloccus Aureus 

5 Snacks 5 23 Staphyloccous Aureus 

6 Snacks 6 56 Staphyloccous Aureus 

7 Snacks 7 88 Staphyloccus Aureus 

8 Snacks 8 65 Alcaligenis tracelis 

9 Snacks 9 143 Staphyloccous Aureus 

10 Snacks 10 80 Alcaligenis tracelis 

Source: Primary Data 2024 

Based on table 2, it can be seen that the highest number of Staphyloccus aureus bacterial colonies 

was found in snack 3, namely 220 CFU. Meanwhile, the lowest number of bacterial colonies was found in 

snack sample 5, namely 23 CFU. After carrying out a biochemical test to see the type of bacteria, of the 10 

snack samples examined, 7 were found to be Staphyloccus aureus bacteria. 

General description of snack sanitation, environmental sanitation and personal hygiene of snack 

handlers 

Table 3: Distribution of Hygiene and Sanitation Aspects of Snacks in the Cempae Platform Area of 

Parepare City 

Hygiene and Sanitation Aspects 

Sales's place 
Assessment 

criteria 

Environment 

sanitation 

Sanitation 

Snacks 

Personal Hygiene 

Food Handlers 

Sales place1 Good 

Less 

- 

√ 

- 

√ 

- 

√ 

Sales place 2 Good 

Less 

- 

√ 

- 

√ 

- 

√ 

Sales place 3 Good 

Less 

- 

√ 

- 

√ 

- 

√ 

Sales place4 Good 

Less 

- 

√ 

- 

√ 

- 

√ 

Sales place 5 Good 

Less 

- 

√ 

- 

√ 

- 

√ 

Sales place 6 Good 

Less 

- 

√ 

- 

√ 

- 

√ 

Sales place 7 Good 

Less 

- 

√ 

- 

√ 

- 

√ 

Sales place 8 Good 

Less 

- 

√ 

- 

√ 

- 

√ 
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Sales place 9 Good 

Less 

- 

√ 

√ 

- 

- 

√ 

Sales place 10 Good 

Less 

- 

√ 

- 

√ 

- 

√ 

Primary data source 2024 

Based on table 3, it can be seen that for environmental sanitation and personal hygiene factors, snack 

handlers do not meet the requirements for hygiene and sanitation aspects. Meanwhile, for snack sanitation 

factors, only 9 selling places have good/fulfilling food sanitation aspects 

Quantitative Microbial Risk Assessment (QMRA) 

a. Hazard Identification 

Table 4 Distribution of Respondents Based on Type of Health Problems After Consuming Snacks 

in the Anjungan Cempae area, Parepare City 2024 

Types of Health Disorders Number(n) Percent (%) 

Diarrhea 8 57.1% 

Stomach ache 6 42.8% 

Total 14 100 

Source: Primary Data 2024 

Based on table 4, it can be seen that of the 14 respondents who experienced health problems, 6 people 

or 42.8% experienced stomach pain. Meanwhile, the remaining 57.1% experienced diarrhea health 

problems. 

b. Dose Response Assessment (Dose-Response (DR) Assessment) 

In the dose-response assessment stage here, researchers calculate the probability of infection per day 

(Pinf/day). A dose-response (DR) assessment was carried out to see the relationship between the amount of 

pathogen ingested (dose) and the possibility of adverse consequences in terms of disease infection or death. 

The probability of infection per day (Pinf/day) of Staphyloccus aureus bacteria for respondents in other 

snacks can be seen in the following table 

Table 5 Distribution of the Probability of Infection Per Day (Pinf/day) of Stahpyloccus aureus Bacteria. 

Consequences of Snack Consumption in the Anjungan Cempae Area, Parepare City in 2024 

Sample Concentration (C) Volume (V) 
Probability of Infection 

Per day (Pinf/day) 

Snacks 1 193 140 0.9941 

Snacks 2 42 204 0 

Snacks 3 220 52 0.9952 

Snacks 4 133 175 0.9692 

Snacks 5 23 50 0.3439 

Snacks 6 56 50 0.6852 

Snacks 7 88 140 0.8842 

Snacks 8 65 175 0 

Snacks 9 143 140 0.9749 

Snacks 10 80 175 0 

   Source: Primary Data 2024 

In table 5 it can be seen that the probability of infection per day (Pinf/day) for Staphyloccus Aureus 

bacteria is highest in Snack 9 with a value of 0.9749. Meanwhile, the probability of infection per day 

(Pinf/day) for Staphyloccus Aureus bacteria is lowest in Snack 5 with a value of 0.3439. 
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Table 6 Distribution of the Probability of Daily Infection (Pinf/day) of Salmonella sp. Due to 

Consumption of Snacks in the Anjungan Cempae Area, Parepare City, 2024 

Sample Concentration

(C) 

Volume(V

) 

Probability of Infection 

Per day(Pinf/day) 

Snacks 1 193 140 0 

Snacks 2 42 204 0 

Snacks 3 220 52 0 

Snacks 4 133 175 0 

Snacks 5 23 50 0 

Snacks 6 56 50 0 

Snacks 7 88 140 0 

Snacks 8 65 175 0 

Snacks 9 143 140 0 

Snacks 10 80 175 0 

Source: Primary Data 

In table 6 it can be seen that the probability of infection per day (Pinf/day) for Salmonella sp. Not found in 

snacks in the Cempae Pavilion area of Parepare City 

c. Exposure Assessment (Exposure Assessment) 

After calculating the probability of infection per day (Pinf/day) for Staphyloccus Aureus and 

Salmonella sp. bacteria, an exposure assessment is then carried out to quantitatively estimate the presence 

of contaminants in food dishes when consumed and what the risk of infection is in one year. Staphyloccus 

aureus. can be seen in the following table: 

Table 7 Distribution of the Probability of Annual Infection (Pinf.annual) and the Probability of Illness 

(Pill) for StaphyloccusAureus Bacteria Due to Consumption of Snacks in the Anjungan Cempae Area, 

Parepare City in 2024 

Sample C V Pinf/day Pinf. annually Pill 

Snacks 1 193 140 0.9941 1 0.30 

Snacks 2 42 204 0 0 0 

Snacks 3 220 52 0.9952 1 0.30 

Snacks 4 133 175 0.9692 1 0.30 

Snacks 5 23 50 0.3439 1 0.30 

Snacks 6 56 50 0.6852 1 0.30 

Snacks 7 88 140 0.8842 1 0.30 

Snacks 8 65 175 0 0 0 

Snacks 9 143 140 0.9749 1 0.30 

Snacks 10 80 175 0 0 0 

Source: Primary Data, 2024  

In table 7 it can be seen that the annual probability of infection (Pinf.annual) for Staphyloccus aureus 

bacteria has the same value for each snack, namely Pinf.annual=1, which means there will be a risk if 

consumed during the year. Next, after calculating the probability of illness value (Pinf/day) for all snacks 
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that have a risk of disease of 0.30 or 3.0×10-1. Next, the same calculation is carried out for the annual 

probability of infection (Pinf.annual) with Salmonella bacteria. sp. For respondents for each snack and the 

probability of illness (Pinf.annual) after consuming the snack. The results of the calculation of the estimated 

risk of Salmonella sp. can be seen in the following table: 

 

 

 

 

Table 8 Distribution of Annual Probability of Infection (Pinf.annual) and Probability of Illness (Pill) of 

Salmonella sp Bacteria Due to Consumption of Snacks in the Anjungan Cempae area of Parepare City in 

2024 

Sample C V Pinf/day Pinf. annual Pill 

Snacks 1 193 140 0 0 0 

Snacks 2 42 204 0 0 0 

Snacks 3 220 52 0 0 0 

Snacks 4 133 175 0 0 0 

Snacks 5 23 50 0 0 0 

Snacks 6 56 50 0 0 0 

Snacks 7 88 140 0 0 0 

Snacks 8 65 175 0 0 0 

Snacks 9 143 140 0 0 0 

Snacks 10 80 175 0 0 0 

Source: Primary Data 2024 

In table 8 it can be seen that the probability of infection per day (Pinf/day) for Salmonella sp. Not 

found in snacks in the Cempae Pavilion area of Parepare City. 

d. Risk Characterization 

Table 9 Distribution of Risk Characterization for Staphyloccus and Salmonellasp Bacteria. Consequences 

of snack consumption in the pavilion cempae area of Parepare city in 2024 

Sample Bacteria Pill Bacteria CategoryRisk 

Snacks 1 
Salmonella sp. 0 No risk 

Staphylococcus Aureus 3.0×10-1 High risk 

Snacks 2 
Salmonella sp. 0 No risk 

Staphylococcus Aureus 0 No risk 

Snacks 3 
Salmonella sp. 0 No risk 

Staphylococcus Aureus 3.0×10-1 High risk 

Snacks 4 
Salmonella sp. 0 No risk 

Staphylococcus Aureus 3.0×10-1 High risk 

Snacks 5 
Salmonella sp. 0 No risk 

Staphylococcus Aureus 3.0×10-1 High risk 

Snacks 6 
Salmonella sp. 0 No risk 

Staphylococcus Aureus 3.0×10-1 High risk 

Snacks 7 
Salmonella sp. 0 No risk 

Staphylococcus Aureus 3.0×10-1 High risk 

Snacks 8 
Salmonella sp. 0 No risk 

Staphylococcus Aureus 0 No risk 

Snacks 9 
Salmonella sp. 0 No risk 

Staphylococcus Aureus 3.0×10-1 High risk 

Snacks 10 
Salmonella sp. 0 No risk 

Staphylococcus Aureus 0 No risk 

Source: Primary Data 2024 
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In table 9 it can be seen that every respondent who consumes snacks contaminated with 

Staphyloccus Aureus bacteria in snack 7 has a high risk of developing digestive tract diseases. As for 

consuming snacks contaminated with Salmonella sp bacteria. There is no risk of incidents among 

respondents who consume snacks in the Anjungan Cempae area of Parepare City. 

4. Discussion 

a. Respondent Characteristics and Exposure Analysis 

Frequency of consumption in this study is defined as how often the respondent visits the snack shop 

and consumes food during the month. This is intended to see how much exposure respondents get if they 

consume food contaminated with microbes. Table 5 shows the varying consumption frequencies of 

respondents. Respondents who consumed snacks 2-3 times a week were the most at 28% and the lowest 

frequency of consumption were respondents who visited once a month at 15%. From this data, if converted 

within a year, some respondents consume snacks around 96-144 times a year. If averaged, it can be 

concluded that respondents consume a third of snacks a year. 

Consumption volume in this study is defined as how often respondents visit the snack shop and 

consume food during the month. This is intended to see how much exposure respondents get if they consume 

food contaminated with microbes. The volume of consumption in this study was measured by weighing 

them at each snack place. The food that is weighed is the snack menu at each snack place according to the 

conditions in which the food is provided to consumers. One of the limitations of this research is that the 

portion of snacks for each respondent was not weighed so that the risk for each respondent at the same snack 

place was also the same. The results of weighing the volume of food vary at each snack place[20]. 

b. Overview of Environmental Sanitation Factors, Food Sanitation and Personal Hygiene of Food 

Handlers 

From the results of observations related to environmental sanitation factors, in all sales locations there 

are 4 aspects of environmental sanitation that do not meet the requirements, namely aspects of unclean 

environmental conditions where snacks are located on the side of the road, polluted by dust fumes, waste 

bins that are not separated between organic and inorganic, and sales locations that are close to each other. 

from sources of pollution. Snack places are not free from dust and smoke in the surrounding area. As for 

the aspects that meet the requirements, there are 2 aspects, namely, there are no mice, cockroaches or flies 

or insects as much as the waste disposal facilities flow smoothly and do not cause annoying odors.[21]. 

Observation results for snack processing locations close to sources of pollution and physically clean 

snack processing locations, none of them met the requirements. This is due to the existence of sales places 

located on the side of the road which can result in various types of pollution ranging from vehicle fumes 

and the sales location is not hygienic and is not far from rubbish bins causing contamination of several 

disease agents in food so it can be said to be one of the sources of pollution around the sales place. which is 

the research location. The location where snacks are processed must be clean and far from sources of 

pollution so that they cannot contaminate the snack production results.[22]. 

This is in line with research conducted by[23]who mentionedTransportation of vehicles such as 

motorbikes, cars and trucks as well as other heavy vehicles causes air pollution, thereby increasing the 

occurrence of contamination in burning pots sold on the side of the road. The conditions of the location of 

the selling place cause the spread of bacteria through air and flying dust. 

The observation results obtained were related to the personal hygiene of snack handlers. aspects that 

do not meet the requirements for snacks are wearing clean clothes/work clothes when handling and serving 

snacks, the snack processing place is clean, physically handling/serving snacks, snack handlers not wearing 

gloves when handling/serving snacks, snack handlers wearing aprons when handling/serving snacks , Snack 

handlers do not wear head/hair coverings when handling/serving snacks, Snack handlers do not wear mouth 

coverings when handling snacks, Snack handlers do not wash their hands with soap when handling snacks, 

Food handlers speak facing the snacks when handling and serving snacks, Snack handlers direct contact 

with snacks 
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As with research conducted by[12]shows that bad behavior of food handlers such as not using an 

apron, not wearing a head covering, and talking while working is related to the presence of bacteria in food. 

At every snack place, food handlers also do not wash their hands with soap when processing food. But just 

wash your hands with water without using soap. This is also one of the factors that can cause the presence 

of bacteria in food[24].Food handlers need to understand sanitation hygiene because sanitation hygiene 

management is related to how food, people, places or equipment can transmit disease.[25]. 

c. Quantitative Microbial Risk Analysis (QMRA) on Staphyloccus Aureus Bacteria 

 Hazard identification is the initial stage in microbial risk analysis. Microbes that can be detrimental 

to health are identified through epidemiological information, surveillance of clinical aspects and potential 

mechanisms that can cause disorders. From the results of data collection through interviews with 

respondents, it was found that several health problems occurred in respondents after consuming snacks, 

namely diarrhea and stomach ache[20]. 

Apart from data on health problems, from the results of the researcher's observations during data 

collection, several hazards were identified, namely: 

a. Environmental sanitation is still poor in every trade in the research location. 

b. The trade is located on the side of the main road and is open so dust and vehicle fumes very easily 

contaminate snacks in the area. 

c. The clean water used for each trade is stored in open buckets so it is very easily contaminated with 

various pollutants. 

d. There are no waste water collection channels (SPAL) in each trade 

e. Apart from being located on the side of the main road, the trading location is densely packed with 

vehicles and people visiting the cempae platform and the location is not hygienic, so it has major 

potential as a pollutant, especially contamination by microbial agents. 

At the dose response assessment stage, the first thing that must be done is to find out the concentration 

of bacteria in the food and the volume of food consumed. There were 10 food samples taken for further 

examination in the laboratory. Laboratory examination results found that 6 snack samples were detected to 

contain Staphylococcus Aureus bacteria. This is in line with research conducted by[26]where in the research 

results it is statedS. aureus contamination was also found in several processed fish food products in the form 

of otak-otak circulating in several traditional markets in Bandar Lampung City. The source of the 

contamination is thought to be the container or place of sale and the seller's unclean hands, as well as 

contamination from the air which can trigger contamination of the otak-otak food. 

The highest possible risk of daily infection is found in Snack 3, in line with the high concentration of 

bacteria in this Snack. On the other hand, the possibility of daily infection risk is lower in Snack 5 because 

the concentration of bacteria found in this snack is also the lowest. So here it can be concluded that the 

greater the concentration of bacteria in food, the greater the risk of infection if consumed. 

Determination of risk characteristics is the final step of risk analysis where information about toxicity 

and exposure is integrated into an “upper limit estimate” of the health risk contained in a bacteria. The risk 

level value is categorized into 3 levels of risk, namely risky if Pill <10-6, moderate risk if Pill = 10-6, and 

no risk if Pill> 10-6. The analysis results for Staphyloccus aureus bacteria in 7 contaminated snacks obtained 

the same Pill value, namely 3.0 x 10-1. This can mean that snacks in every food trade have a high risk of 

causing health problems if consumed by humans. 

d. Quantitative Microbial Risk Analysis (QMRA) on Salmonella sp. 

From the calculation results it was found that the possible annual risk of Salmonella bacterial infection 

in all the snacks eaten was 0, which means there is a risk of infection if you consume the food for 1 year. 

Determining risk characteristics is the final step of risk analysis where information about toxicity and 

exposure is integrated into an “upper limit estimate” of the health risk contained in a bacteria. The risk level 

value is categorized into 3 levels of risk, namely risky if Pill <10-6, moderate risk if Pill = 10-6, and not 

risky if Pill> 10-6. 

The results of this research are in line with research conducted by[27].As for research conducted on 

Risk Assessment for Salmonellosis in chicken prepared in households in the United States. The results of 
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this study showed that the estimated average risk of salmonellosis per serving was 1.2 × 10-4. This risk is 

in the high category and exceeds the average risk value of above 84.2%. 

Salmonella sp. rod-shaped, perithtic flagellum for movement, does not have spores, is gram negative, 

measures 0.5-0.8 µm in diameter and 1-3.5 µm in length[28].Salmonella bacteria enter through the mouth 

with food and drink, then go to the digestive tract. If Salmonella bacteria enter the digestive tract in large 

quantities, they will enter the small intestine and then enter the circulatory system, causing bacteremia, 

typhoid fever and other organ complications. Apart from these diseases, Salmonella can also cause intestinal 

infections accompanied by diarrhea, fever and abdominal cramps that last for 1 week or more and can cause 

urinary tract infections, osteomyelitis.[29]. 

e. Risk management 

Based on risk characterization, various risk management options can be formulated to minimize the 

possibility of infection or the possibility of disease occurring. According to EPA (2016), principles and 

guidelines for implementing microbial risk management include the following 8 principles: protection of 

human health, microbial risk management must take into account the entire food chain, microbial risk 

management must follow a structured approach, the microbial risk management process must be transparent, 

consistent and documented, the risk manager (risk management team) must involve various interested 

parties, the risk manager must have effective interactions with risk assessors, the risk manager must consider 

the various possible risks generated and microbial risk management decisions can still be reviewed if there 

is a need repaired[30]. 
Risk management that can be carried out to overcome exposure problems experienced by consumers 

is reducing the amount of bacterial contamination in food and reducing the rate of food consumption in 

snack places that do not meet the requirements. Communication is needed to related parties so that potential 

risks can be minimized or prevented. Apart from that, appropriate strategies are needed to reduce the value 

of bacterial contamination of food. This cannot be separated from the attitude and responsibility of the food 

handlers themselves. However, if the risks that occur cannot yet be minimized, it is best for the relevant 

parties to act immediately to avoid the possibility of disease infection among consumers. 

5. Conclusion 

The highest number of Staphyloccus Aureus bacteria in snack samples in the Anjungan Cempae 

area of Parepare city was found in the 3rd snack. Meanwhile, Salmonella bacteria were not found in snacks 

in the Anjungan Cempae area of Parepare city. Overview of environmental sanitation factors, food 

sanitation, and personal hygiene of food handlers in snacks in the Anjungan Cempae area of Parepare City 

which have poor or inadequate sanitation. Characterization of disease risk for Staphyloccus Aureus bacteria, 

7 snacks have a high risk and for Salmonella bacteria it is not positive contaminated snacks in the Anjungan 

Cempae area, Parepare city 
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