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ABSTRACT 

 

Background: Eating is needed by body to gain enough nutritions for our life, recovery, 

energy at doing activities, growth and development. Nutritious foods are important for 

students in order to improve the quality of human resources. Applicable intervention to 

provide nutritious foods for them is by giving attention to their snacks. Snacks for students 

may give high contribution at providing nutritions for them, on the other hand snacks may 

also have a high-risk of biologically or chemically contaminated which lead them to have 

health problems. Methods: The research method was comparative used cross sectional study. 

The research measured Staphylococcus aureus contaminant of food street, behaviour of 

merchant, tableware and food presentation. The sampling method was purposive sampling  

by taking samples from different merchants. The samples size  were  21 samples consisting 

of cilok, sausage and nuggets. Methods of data collection was interview, observation and 

laboratory examination. Results: The results showed : cilok, sausage, and nugget were 

contaminated by staphylococcus aureus with the percentage of 100%, 70% and 88% 

respectively. The unhygienic behavior of the merchants, tableware and food serving created a 

high risk of food contamination. Conclusions: factors which related to the contamination of 

Staphylococcus aureus in cilok, sausage, and nugget were the behavior of the merchants, 

tableware, and food serving. 
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INTRODUCTION  

Foods are the basic needs of human 

being which are needed for growth and 

development. Elementary school children 

are in the developmental age, thus need 

quality nutritions. Nutrient needs can be 

fulfilled through snacks. Nutritious foods 

are important for students in order to 

improve the quality of human resources. 

Applicable intervention to provide 

nutritious foods for them is by giving 

attention to their snacks. 

Snacks for students might give high 

contribution at providing nutritions for 

them. According to Nuryanto (2008), 

snacks give contribution to the amount of 

energy for about 36%, protein 29%, and 

iron 52%. Snacks might also have a high-

risk of biologically or chemically 

contaminated which lead them to have 

health problems. Handayani, Sri and 

Agustina, Nur Wulan (2017) found that 

20% cilok which were sold at the primary 

schools contained borax. 

Out break or Kejadian Luar Biasa 

(KLB) related to food poisoning occured 

in 2013 were 48 cases from 34 province. 

The numbers of people who were poisoned 

were 6,926 with the number of Attack 

Rate (AR) 24.40% (1,690 cases) and the 

number of Case Fatality Rate (CFR) 

0.71% (12 cases) (BPOM RI, 2013). Out 
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break or Kejadian Luar Biasa (KLB) 

related to food poisoning occured in 2014 

were 47 cases from 34 province.  The 

numbers of people who were poisoned 

were 440,000 with the number of attack 

rate  42.5% and CFR 0.53%. (BPOM, 

2014). The number of out break related to 

food poisoning in Central Java in 2013 

were 17, with the number of people who 

were poisoned were 4.935 orang with AR 

19.30% (952 cases) and CFR 0.1% (1 

cases) (BPOM RI, 2013).   

KLB related to food poisoning in 

Indonesia were 65.98% caused by 

microbe, 17.02% from chemical 

substances and 17.02% from unknown 

cause. The kinds of food which caused 

KLB were  36.17% from home cooking, 

27.66% from catering, 10.64% from fast 

foods and 25.53% from snacks (BPOM, 

2014).  Foods with low-level of acid such 

as meat are the main cause of infection and 

microbe-poisoned in general. The kinds of 

meat based food which are sold in the 

primary school are nugget, meatball, and 

cilok. 

Meat is a good medium for the 

growth of microbes because it contains a 

high level of waters and nutritions such as 

protein, fat, vitamin, carbohydrate, and 

exact pH for microbes. One of microbes 

which easily contaminate  meats is 

Staphylococcus aureus (Direktorat Bina 

Gizi, 2011). Research conducted by Ni 

Putu Niti Rahayu, Retno Kawuri, Ni Luh 

Suriani (2014) revealed that  the amount of 

Staphylococcus aureus in traditional 

sausage which were sold in Denpasar were 

greater than National Standard of 

Indonesia or Standar Nasional Indonesia 

(SNI). 

Staphylococcus aureus is the kind of 

bacteria which cause food intoxication as 

the cause of gastroenteritis after 

consuming enterotoxin-contained foods 

with the symptoms of great cramps and 

vomitting (BSN, 2009).  Staphylococcus 

aureus are not resistant to the cooking 

temperature but its toxic are still resistant 

to it. Toxic which are produced by 

Staphylococcus aureus will not cause any 

change to the physical appearance of the 

foods including its colour, texture, aroma, 

or taste (Karen and Songer 2005). The 

Bacteria can be found anywhere such as in 

the air, dust, waste water, water, milk, 

foods and cutlery, environment, human 

being, and animals (Chotiah, 2009). 

 

METHODS 

The research method was 

comparative used cross sectional study. 

The independent variables were food 

merchant, tableware and food serving, and 

the dependent one was contamination of 

staphylococcus aureus.  The sampling 

method was purposive sampling  by taking 

samples from different merchants. The 

samples size  were  21 samples consisting 

of cilok, sausage and nuggets. Methods of 

data collection was interview, observation 

and laboratory examination. Interview and 

observation were used to measure behavior 

of the handler, tableware and food serving. 

Laboratory examination was used to 

measure Staphylococcus aureus 

contaminant of samples. The data were 

then analyzed using Chi-Square test by α 

(5%) 

 

RESULTS  

Based on the research result, we had 

21 samples which were consisted of cilok 

merchant, sausage merchant, and nugget 

merchant. The illustration of the samples 
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based on the kind of foods is shown at the 

image below: 

 

 
Image 1. The Graph of Sample  

               Distribution Based on The  

               Kind of Foods 

 

The illustration of Staphylococcus aureus 

contamination based on the kind of foods 

is shown at the image 2 below:  

 

 
      Image 2. The Graph of  

                   Staphylococcus based on  

                   the Kind of Samples 

 

The behavior of the merchants in 

this study was measured based on some 

aspect such as smoking/talking while 

touching the foods, washing hands before 

touching the foods, and the hygiene of 

nails and hands while preparing foods. The 

behavior of merchants were then 

categorized into group, which then called 

as hygienic and unhygienic. The 

illustration of merchants’ behavior is then 

shown by the image 3 below: 

 

 
Image 3. The Graph of behaviour 

merchants 

 

The aspect of tableware in this study 

were measured from the hygiene of the 

equipments which then categorized as 

clean and dirty. The illustration of 

equipments used by the merchants is 

shown at the image below:  

 

 
Image 4. The Graph of Tableware’s   

             Hygiene  

 

Food serving was measured by the 

aspect of food cover usage, the absence of 

flies, and the material of food wrapper. 

The food serving is categorized as at risk 

and no risk of contamination. Its 

illustration is shown below:  

 
Image 5. The Graph of Food Serving 
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The result of chi-square between the 

behavior of merchant, the equipments 

used, and food serving with 

Staphylococcus aureus contamination in 

the meaty snack showed the number of p < 

α (0,05) which means the merchants’ 

behavior, equipment used, and food 

serving were related to Staphylococcus 

aureus contamination in meaty snacks.  

 

Table 1. Summary of statistic result by merchants behavior, tableware, food serving 

with Staphylococcus aureus contaminant 

Independent Variable Dependent Variable P(value) 

(+) S.  Aureus (-) S.  Aureus 

1. Merchants’ behavior 

- Unhygienic 

- Hygienic 

 

16(100%) 

1(20%) 

 

0(0%) 

4(80%) 

0,001 

 17(81%) 4(19%)  

2. Tableware 

- Dirty  

- Clean  

 

15(93,8%) 

2(40%) 

 

1(6,2%) 

3(60%) 

0,028 

 17(81%) 4(19%)  

3. Food Serving 

- At risk 

- No risk 

 

16(94,1%) 

1(25%) 

 

1(5,9%) 

3(75%) 

0,012 

 17(81%) 4(19%)  

 

DISCUSSION 

The result of the study revealed that 

81% of 21 samples which consisted of 

cilok, sausage, and nugget were 

contaminated to Staphylococcus aureus. It 

might be caused by the water 

contamiantion, tableware, dirty, air, and 

the behavior of merchants. The analytical 

result of the behavior of merchants, 

tableware used, and food serving with 

Staphylococcus aureus contamination 

showed the number of P<0,05, which 

means the merchants’ behavior, tableware 

used, and food serving were related to 

Staphylococcus aureus contamination in 

meaty snacks. 

Staphylococcus aureus are not 

resistant to the cooking temperature but its 

toxic are still resistant to it. Toxic which 

are produced by Staphylococcus aureus 

will not cause any change to the physical 

appearance of the foods including its 

colour, texture, aroma, or taste (Karen and 

Songer 2005). The Bacteria can be found 

anywhere such as in the air, dust, waste 

water, water, milk, foods and cutlery, 

environment, human being, and animals 

(Chotiah, 2009). 

Staphylococcus aureus 

contamination in this study was caused by 

the unhygienic behavior of merchants. The 

merchants were also smoking or talking 

while touching the foods or snacks which 

could cause droplet sprinkling to the 

snacks and contamination. According to 

Depkes RI (2001) the smoking habit at the 

food processing environment has high risk 

for health such as the bacteria from the 

mouth could be easily moved to our hands 

and foods, the ashes from cigarette could 

be easily fall to the foods and cause air 

contamination. 

Besides, based on the research 

observation result, the merchants had long-

nailed hands (43%), dirty-nailed (57%) 

and did not wash their hands before 
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touching the foods (95%). The dirty nails 

and not washing hands before touching the 

foods were the main cause of food 

contamination. Microorganism from foods 

would easily move to the foods and would 

reproduce themselves in the foods. 

The Staphylococcus aureus 

contamination in this study might also 

caused by the uncovered food serving. 

Based on the research observation, about 

62% of merchants did not cover their 

foods, 81% of the foods were surrounded 

by the flies, and about 76% of the foods 

were covered by scrap papper. Letting the 

foods uncovered will make the risk of 

contamination higher as the polution from 

the environment can easily touch the 

foods.  

The usage of scrap papper for 

covering the foods were lately known 

contained much Pb or more than what had 

been standarized. There were so many 

foods which were covered by scrap 

pappers because the merchants had limited 

knowledge of it, whereas it is dangerous as 

hot materials would make the Pb move to 

the foods easier (Jaringan Informasi 

Pangan dan Gizi, 2008). According  

Suwaidah, Lis Siti., Achyadi, Nana Sutisna 

and Cahyadi, Wisnu (2014) lead was 

present in newpaper and magazine because 

it was present in printing ink. The effect of 

toxic lead is mainly on the brain and 

central nervous system. As a result of lead 

poisoning is a central nervous system 

disorder, gastrointestinal tract and can also 

anemia. The use of black plastic bags are 

mostly recycled products that are often 

used to accommodate food. Recycling 

process the history of prior use is not 

known, whether the pesticide container, 

hospital waste, animal or human waste, 

heavy metal waste and others. The process 

also added a variety of chemicals that 

more risk to the health impact (BPOM RI, 

2009). 

The result of this study was relevant 

to research which was conducted by  

Nurwafiah Marda, Saifuddin 

Sirajuddin,Ulfah Najamuddin (2014) 

which revealed that  boiled meatball and 

nugget which were sold at SD Kompleks 

Lariangbangi Makasar were contaminated 

to high level of Staphylococcus. This 

research were also relevant to Hardianti 

Fitrisari (2010) which revealed that otak-

otak which were sold at Bandar lampung  

traditional market were contaminated to 

Staphylococcus aureus.  

 

CONCLUSION 

Based on the research result, we can 

conclude that cilok, sausage, and nugget, 

which are sold in the primary school at 

Central Klaten were contaminated to  

Staphylococcus aureus. Some other factors 

which were related to Staphylococcus 

aureus contamination were the merchants’ 

behavior, tableware, and food serving.  
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