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ABSTRACT

Introduction: Primary students are still in the developing phase, so they still need
enough nutrition. The food source they consume is not only originated from home
but also from school snacks. However, it can be said that school snacks can be
easily contaminated by E.coli and Hazardous and Toxic Substances (HTS) or
toxicant. School plays a major role to regulate the canteen. Therefore, this study
aims to know whether there is a relation between the monitoring and controlling of
school snacks which E.coli and toxicant free food and the relation of the
contaminated foods with the school zone and school status.

Methods: This research was conducted with analytics study from secondary datum
from the result of the snacks investigation by the Public Health Office of Surabaya
on primary school in 2017.

Results: The results of this study stated that there is no relationship between E.coli
contamination in snacks and cooking utensils and toxicant contamination in snacks
with the school region and status in Surabaya.

Conclusion: It is needed to enhance the supervision of the school especially for
primary school to increase healthy food in school canteen whether it is public school
or private school.
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Introduction

Primary students are the children who are still in the
developing phase, so that sufficient nutrients are needed
for growth and development. In students, breakfast is still a
priority in their nutritional intake, but it only reaches 1/3 of
the nutritional needs. So, snacks need to fulfil their
nutrition.” School snacks contribute 20 — 31.1% to fulfil their
daily energy, but 45% do not fulfil the requirements
because they contain various harmful substances. From
the research in Semarang, the students almost do routine
snacks 2-3 times every day, this is supported by weak
supervision from the school and a large fund.?

From the survey in Batu, there are many snacks which
contain hazardous substances like formalin (71.4%), borax
(23.5%), and rhodamine B (18.5%).2 These substances can
influence the normal development system and the
susceptible from disease.® Rhodamine B is a prohibited dye
that is often found in food. This substance can cause
respiratory tract infection, skin irritation, eye irritation, liver
cells necrosis,* and also can cause glomerular damage and
tubular cirrhosis according to the dose and the duration of
administration.> Borax can cause nausea, vomiting,
diarrhoea, stomach cramps, anxiety, and kidney damage.®
Formalin can cause genetic mutations and cancer.?
Rhodamine B, borax, and formalin can be called as
toxicant. E.coli can cause diarrhoea depends on their type.”

In Indonesia, BPOM is the national organizer to improve
the safety, nutrition, and quality of foods, one of them is
PJAS or school snacks." Beside that, many sectoral help
and in synergy with BPOM, such as Ministry of Health,
Ministry of Education, Puskesmas, and UKS (School
Health) team to control the quality of snacks in the school
canteen. The documentation of the food and canteen
quality will be recorded by UKS teacher and will be
monitored by the Puskesmas every 6 months.2 The school
has an urgent role in managing all activities related to snack
quality and security in school. So, the school must make
regulations and contract to the canteen vendor.? Beside the
supervision, it also requires an appreciation both of reward
and punishment so that the supervision is reciprocal.® Good
implementation of nutrition issues in the school canteen in
providing food according to health standards can be
realized with the help of various parties.

This study aims to determine the relationship of the
school snacks quality from the shelf (toxicant and E.coli)
with the school control in primary school. It is expected that
after this research, the healthy level of the food can be
increased, as well as the school control in primary school
about the canteen food, and also make another effort to
keep the quality, nutrient, and safety of the food in primary
school.

Methods

This was analytical studies by collecting secondary
data. The data was obtained from the Public Health Service
of Surabaya from food screening in school canteens. The
criteria of sample in this study was elementary schools that
had been tested for snacks and were trained by Public
Health Service of Surabaya and were tested and coached
in 2017. The free variable was the quality of school snacks
that were free of toxicant and E.coli. The bound variables
were school policies related to school canteens (licensing
and provisions regarding peddlers, snhacks, and street
vendors), management of the school canteen, the
organizational structure of the supervisor of the school
canteen, extension and guidance programs for students
and peddlers, monitoring and reporting, appreciation and
reward.

The research instrument used secondary data from
laboratory test of canteen school in Surabaya obtained from
screening by Surabaya Public Health Service (DKK). Snack
quality was checked from toxicant and E.coli with these
equipment: formalin with sulphuric solution formaldehyde
reacts with chromatophic acid, borax with colorimetric
determination  with  turmeric  paper (MN.907.47),
Rhodamine B with spectrophotometer UV-Vis with lambda
538 nm, and E.coli with MPN test (Most Probable Number)
with Lactose Broth media, Brillian Green Lactose Bile Broth
media, and MacConkey agar. Beside the secondary data,
this study also used primary data with questionnaire, with 2
choices, yes or no. This research was conducted in
Surabaya Public Health Service and elementary schools
that had been tested and fostered in Surabaya. The
collected data was processed using SPSS with chi square
method.

Results

In this study, there are several things that were
analyzed. The results of this study were obtained from
secondary data from the Surabaya Public Health Service
regarding the results of snacks tests at primary schools
levels with private and public status.

Quality of Snacks at Schools by Region

In analyzing the quality of snacks in schools, it can be
analyzed based on the location of the school which is
divided into 5 regions. The schools analyzed include all
elementary, junior high, and high schools both public and
private. The quality of snacks was compared to E. coli
contamination in snacks and equipment used for cooking
and sprinkling toxicant. These differences were tested
using the chi-square test as follows:

Table 1. E.coli contamination in primary school snacks
based on the region in Surabaya.

E.coli contamination in snacks p

Negative Positive
Total % Total %
Central 7 17.5% 3 17.6% 0.332
Surabaya
East Surabaya 17 425% 7 41.2%
West Surabaya 4 10% 5 29.4%
North Surabaya 8 20% 1 5.9%
South Surabaya 4 10% 1 5.9%
Total 40 100% 17 100%

Table 2. E.coli contamination in primary school cooking
tools based on the region in Surabaya.

E.coli contamination in cooking p

tools
Negative Positive
Total % Total %
Central 9 19.6% O 0% 0.074
Surabaya
East Surabaya 22 47.8% 1 20%
West Surabaya 6 13% 3 60%
North Surabaya 5 10.1% O 0%
South Surabaya 4 8.6% 1 20%
Total 46 100% 5 100%
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Table 3. Toxicant contamination in primary school snacks
based on the region in Surabaya.

difference between microbial and toxicant contamination in
school snacks and cooking utensils with their status.

Toxicant  contamination in p

shacks

Negative Positive

Total % Total %
Central 3 18.8% 4 14.3% 0.374
Surabaya
East Surabaya 9 56.2% 13 46.4%
West Surabaya 0 0% 4 14.3%
North Surabaya 2 125% 6 21.4%
South Surabaya 2 12.5% 1 3.6%
Total 16 100% 28 100%

Based on the test results using chi square test, it was
obtained p > 0.05, so it can be concluded that there is no
difference between microbial and toxicant contamination in
school snacks, cooking utensil, and school area. Based on
the descriptive data, a lot of toxicant contamination in
snacks in primary schools in Surabaya was found.

Quality of Snacks at Schools by Status

It compared the quality of snacks in school canteens
and the status. The schools analyzed include all primary
schools both public and private. The quality of snacks was
compared to E. coli contamination in snacks and equipment
used for cooking and sprinkling toxicant. In each
contamination, a chi-square test was conducted to
determine whether the school status had an effect on
contamination in school snacks. These differences were
tested using the chi-square test as follows:

Table 4. E.coli contamination of snacks, cooking utensils
and toxicant contamination in snacks based on the school
status.

E.coli contamination in snacks p
Positive Negative
Total % Total %
Private 3 18.7% 16 40% 0.211
Public 13 81.3% 24 60%
Total 16 100% 40 100%
E.coli contamination in cooking tools  p
Positive Negative
Total % Total %
Private 2 40% 15 34.1% 1,000
Public 3 60% 29 65.9%
Total 5 100% 44 100%
Toxicant contamination in snacks p
Positive Negative
Total % Total %
Private 9 321% 1 6.2%  0.067
Public 19 67.9% 15 93.8%
Total 28 100% 16 100%

Based on the test results using chi square test, it was
obtained p > 0.05, so it can be concluded that there is no

Discussion

The results of this study were obtained from secondary
data from Surabaya City Health Office in the form of test
results of E. coli contamination on snacks and cooking
utensils, as well as toxicant contamination in snacks. To
parse the results of this study, these results were compared
with existing regulations and research.

Standards for E. coli and Toxicant Inspections

According to POM Regulation No. 16 of 2016 regarding
the standard of microbe test on snacks, several standards
have been set. The following are the standards for some
foods tested by the Surabaya DKK using the POM
standards.'® Each food inspection has different standards
and different analysis techniques. What was tested by the
DKK was E. coli, because to check all microbes according
to food standards it required a lot of time, effort, and cost,
while the area and schools in Surabaya were very large.
That was why DKK took one indicator, namely E. coli.

In addition to microbiological contamination, there was
also contamination of toxicant which was also tested by
DKK Surabaya. According to Minister of Health Regulation
no. 722 of 1988 regarding food additives, various maximal
standards of food additives that may be used have been
mentioned. Borax, Rhodamine B, and formalin contain
additives which are prohibited from being used in food.
Standards for examining various chemicals in food and
beverages have been described in Minister of Health
Regulation no. 722 of 1988. From these tests, the results
were mentioned with positive and negative criteria
contaminated with toxicant material.

The criteria for E. coli contamination in cooking utensils
are judged by the presence of these bacteria in the tools
used by canteen sellers for cooking. The tools used for
cooking snacks can come from the water used to wash the
tool. Water contaminated with E. coli bacteria in cooking
utensils indicates that sanitation and cleanliness are not
good.

Relationship between E. coli Contamination in Snacks
and Cookware and Toxicant in Snacks for School Areas

In the results of this study it was stated that there was
no significant relationship between the area with good E.
coli contamination in snacks and cooking utensils, and
toxicant contamination in snacks. The area in Surabaya is
relatively homogeneous, so the area is not a factor that
influences contamination results. This has been reviewed
in a study. The results of the study stated that there was no
relationship between the place of food sales and E. coli
contamination. This is because many sellers still maintain
environmental sanitation around the place. However, this
still needs to be explored further with other causative
factors.’? It can be concluded from these two studies that
the region does not affect E. coli contamination in snacks
and cooking utensils, and toxicant contamination in snacks.

Relationship between E. coli Contamination in Snacks
and Cookware and Toxicant in Snacks to School Status

In one research in Nigeria, school health program was
to promote and prevent the students’ health and could be
expanded to improve the surrounding people. In that
research, it was found that private school had better school
health program than the public school.'® In another study it
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was found that the private school had a higher score than
the public school when they gave the training of BLS and
AED in six months.' In this study it is known that there is
no relationship between E. coli contamination in snacks and
cookware and toxicant in snacks to school status, even
though in the descriptive data it is found that public school
have more contamination than the private school. Perhaps
school in the city is different with school in those country
with their curriculum, control, and management.

Impact of E. coli and Toxicant Contamination

Food contaminated with E. coli and toxicant, and
cooking utensils contaminated with E. coli can produce
adverse effects. There are various negative effects of
toxicant use on food. The first is Rhodamine B. In the long
term, the use of this substance can cause impaired liver
function and cancer. From several studies that have been
done on mice with the use of these dyes, the result turns
out that changes in liver cells from normal to necrosis are
characterized by picnotics and nucleus hyperpicnotics, fat
degeneration, limits cells which are not clear because the
cytoplasm undergoes cytolysis. The damage is proportional
to the dosage given.* In addition to liver damage,
administration of Rhodamine B in mice causes glomerular
damage according to the dose and duration of
administration. The damage is in the form of bowman space
constriction in the glomerulus, hypertrophy, necrosis, and
tubular cirrhosis.®

Then the next ingredient is borax. Symptoms of borax
poisoning are nausea, vomiting, diarrhoea, stomach
cramps, erythema spots and rashes on the skin, decreased
body temperature, weakness, anxiety, and kidney damage.
Prolonged use can cause fever, anorexia, anuria, kidney
damage, depression, and confusion.®

The next dangerous ingredient is formalin. Formalin is
easily absorbed by the body through breathing and easily
causes health problems. The formaldehyde component that
is not metabolized will form a stable cross-link with the DNA
protein gene and this bond will cause a chaotic genetic
information system that can cause cancer and genetic
mutations.?

The large number of chemical pollutants in this era also
contribute to the occurrence of cancer due to the instability
of the genome. Small but continuous exposure can trigger
cancer indirectly by affecting genome stability.'®> Exposure
to these chemicals can also have a significant effect on
biological systems because they can interfere with normal
perforation patterns and cause susceptibility to a disease.?

Meanwhile, the negative effects of E. coli contamination
are as follows: E. coli which can cause diarrhoea is very
varied’. The impact of consuming unsafe foods will cause
health problems. These health problems vary, from mild
symptoms such as nausea, vomiting, stomach and muscle
cramps, diarrhoea to death.?

Conclusion

There is no relationship between E. coli and toxicant
contamination in primary school canteen food based on
region and level in Surabaya, but it is needed to enhance
the supervision of the school especially for primary school
to increase healthy food in school canteen.
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