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Abstract

Introduction: Food is a basic need for every living creature. Bread is one of the processed foods that is consumed by
many people as a staple food substitute for rice. The shelf life of white bread is usually not more than a week or even
just three days. The appearance of bread that is not suitable for consumption is indicated by the appearance of
discoloration on the bread due to being overgrown with fungus. The fungus that grows on white bread can produce
mycotoxins during the storage process. Food poisoning can cause symptoms such as nausea, vomiting, and diarrhea.
Method: The purpose of this study was to determine the average percentage of white bread covered with contaminant
fungi based on temperature and humidity. The method used is descriptive.

Results: The results showed that white bread overgrown with contaminant fungi by steaming and not steaming which
was placed at room temperature grew faster than white bread placed at refrigerator temperature. At room temperature
(27°C - 30°C), contaminant fungi began to grow on the seventh day on white bread 1 and on the fourth day on white
bread 2 with the steamed treatment, while for the non-steamed treatment the contaminant fungi began to grow on the
fifth day. At refrigerator temperature (13°C - 16°C), white bread with steamed and unsteamed treatment was not
covered with contaminant fungi.

Conclusion: The conclusion of this study is that white bread overgrown with contaminant fungi at room temperature
with steam treatment was 3.33% on the fourth to fifth day, and 66.6% on the seventh day. Bread covered with
contaminant fungi at room temperature with treatment not steamed as much as 3.33% on the fifth to the seventh day.
Researchers hope that future researchers can conduct this research by adding a microscopic examination method.
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INTRODUCTION

Carbohydrates have a role as the main source of energy. Bread is an example of a food that contains
carbohydrates. Currently, bread is consumed by Indonesian people as a basic need. Bread can be used as a
substitute for rice because its nutritional content is not inferior to rice (Fendiyanto & Satrio, 2020).

Foodstuffs can be damaged microbiologically by microbial contamination through the air, dust, or
hands that enter the food. Microbes can cause food spoilage and are harmful to the body because they can
produce toxins. Microbes in foodstuffs can change the composition of foodstuffs by hydrolyzing starch and
cellulose into smaller fractions, hydrolyzing fats and causing rancidity, causing sugar fermentation and
breaking down protein into ammonia, resulting in a foul odor (Arini, 2017).

Food poisoning can cause several symptoms such as nausea, vomiting, and diarrhea. Nausea, vomiting,
and diarrhea can last for one or three days, depending on the type of poison and the level of contamination
that occurs (Arini, 2017). One type of fungus that grows on bread is Aspergillus flavus. Aflatoxin is a
mycotoxin found in the fungus Aspergillus flavus. Mycotoxin contamination in food can cause problems
for human health because it is toxic to the kidneys, liver, reproductive system and can cause cancer (Broto,
2018).

World Health Organization (2019) stated that more than 23 million people experienced food poisoning
and an estimated 4,700 people died. In 2017, the Center for Drug and Food Medicine (BPOM) recorded 53
cases of Extraordinary Events (KLB) of food poisoning throughout Indonesia. It was recorded that 5293
people were exposed to it, while 2041 people were reported to be sick, and 3 people died. One of the causes
of food poisoning cases due to microbiology is the activity of microbial types of fungi. In 2018 the Ministry
of Health reported that outbreaks of food poisoning still occur in Java, the highest province of food
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poisoning outbreaks in 2017 was West Java with 25 cases of food poisoning

Bread is made from wheat flour which contains starch. Fungi can hydrolyze the starch content in bread
into simple sugars. Simple sugars are needed by mushrooms as the main source of nutrition. Bread requires
fungi for the process of bread making and bread spoilage. Storing bread for a long time can lead to mold
growth. Fungi that are often found in bread spoilage are Rhizopus stolonifer, Penicillium sp, Mucor sp,
Geotrichum sp, and Aspergillus sp (Mizana et al., 2016)

Research conducted by Mizana et al (2016) stated that the growth of the fungus Aspergillus sp. in three
samples of bread sold in the city of Padang. Bread stored at room temperature (25°C - 28°C) grew
Aspergillus sp on the third day as much as 33.3% in one sample of white bread and the other two samples
only grew mushrooms on the fourth day as much as 67.7%. Bread that was stored at a refrigerator
temperature (10°C - 15°C) was 100% overgrown with Aspergillus sp fungus on the fifth day.

Research conducted by Sulastina (2020) stated that there was 6.2% growth of Aspergillus sp fungus in
1 sample of white bread from 16 samples of white bread sold in Traditional Markets, 6.2% growth of
Aspergillus sp fungus in 1 sample of white bread. white bread had skin from 16 samples of white bread
based on the type, and 6.2% growth of Aspergillus sp fungus on 1 piece of white bread before 2 days of the
expiration of 8 pieces of white bread samples based on the expiration period.

Based on previous research regarding the growth of contaminant fungi in white bread, no research has
been done with the treatment of white bread by steaming and not steaming. On this basis, researchers are
interested in conducting research on "Description of the growth of contaminant fungi on white bread based
on temperature and humidity".

METHOD

This type of research is descriptive. The research was carried out in March 2021. The location of the
research was carried out at the Microbiology Laboratory of the DIl Technology Study Program, Medical
Laboratory, Mitra Keluarga College, East Bekasi. The tools used in this research include masks,
handscoons, plastic clips, digital thermo-hygrometers, stoves, steamers, timers. The materials used in this
study were plain bread and water.

Fresh bread was taken as many as 12 pieces with 3 brands of bread. 4 pieces of bread 1, 2, and 3 were
taken each and then put into plastic clips that have been labeled. Bread is done in 2 ways of treatment,
namely steamed and not steamed. Steamed bread for 15 minutes. The bread was placed at room
temperature (27°C - 30°C) and refrigerator temperature (13°C - 16°C) each with 6 samples, 3 samples
steamed, and 3 samples not steamed. The bread was observed macroscopically for 7 days by looking at
how many days the bread experienced the growth of physical contaminants such as changes in the color of
the bread.

The sample in this study was 3 brands of white bread. The criteria in this study are freshly produced
bread and have the same expiration date. The data of white bread with contaminant fungus on bread was
analyzed descriptively qualitatively.

RESULTS

This research was conducted on white bread samples with steamed and unsteamed treatment which
were stored for seven days at room temperature and refrigerator temperature. The amount of white bread
needed in this study was 12 pieces with 3 different brands of white bread. The results of observations of
temperature and humidity on white bread that were stored for 7 days can be seen in table 1.

Table 1. Results of Observation of Temperature and Humidity

. Days
Observation
1 2 3 4 5 6 7
Room temperature (°C) 29.9 28.7 27.4 28.5 28.1 27.9 29.4
Refrigerator Temperature (°C) 15.5 15.1 13.8 15.3 13.5 13.3 13.1
Humidity (%) 71 78 81 77 79 80 77

Temperature and humidity are factors that affect mold growth. The optimal temperature for fungal
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growth is 25°C - 30°C. The optimal humidity for fungal growth is 60% - 88% ((Khasanah et al., 2013).
Based on table 1, the results of the storage of white bread at room temperature for 7 days are 27°C - 30°C,
this temperature is included in the optimal temperature for fungal growth. At room temperature (27°C -
30°C), contaminant fungus in white bread grows faster than at refrigerator temperature (13°C - 16°C). The
moisture yield of white bread for 7 days is 71% - 81%, the humidity is included in the optimal humidity for
mold growth.

Bread brands 1, 2, and 3 were observed at room temperature. A total of 3 pieces of bread with steamed
treatment and 3 pieces of bread with non-steamed treatment. The results of observations of the growth of
contaminant fungi on white bread with steamed treatment stored at room temperature can be seen in table 2.
The results of observations of the growth of contaminant fungi on white bread with treatment not steamed
and stored at room temperature can be seen in table 3.

Table 2. Observation of the growth of contaminant fungi on white bread with steamed treatment stored at
room temperature

Days
Breads
1 2 3 4 5 6 7
- - - - - - N
. . - y y y y

Based on table 2, it is known that the contaminant fungus on white bread with steamed treatment stored
at room temperature obtained observations, namely on white bread 1 contaminant fungus began to grow on
the seventh day, on white bread 2 contaminant fungi began to grow on the fourth day, and on bread
tasteless to the 3 contaminant fungi did not grow at all for seven days.

Table 3. Observation of the growth of contaminant fungi on white bread with non-steamed treatment stored
at room temperature
Days

Breads
1 2 3 4 5 6 7

: - : : y y V

Based on table 3, it is known that the contaminant fungus on white bread with unsteamed treatment that
was stored at room temperature obtained observations, namely on white bread 1 and white bread 3
contaminant fungi did not grow at all for seven days, on white bread 2 contaminant fungi began to grow on
the fifth day.

@ (b)

Figure 1. (a). Bread 1; (b). Bread 2 covered with contaminant fungus by steaming and stored at room

A
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temperature

Figure 2. Bread 2 overgrown with contaminant fungus with non-steamed treatment stored at room
temperature

Figure 1 is a picture of white bread 1 and 2 overgrown with contaminant fungi on day 7 by steaming
and stored at room temperature. Figure 2 is a picture of white bread 2 overgrown with contaminant fungi on
the seventh day with the treatment not being steamed and stored at room temperature. Bread 1 with steam
treatment on the seventh day began to grow contaminant mushrooms which were marked by gray spots.
Bread 2 with steam treatment on the fourth day began to grow contaminant mushrooms which were marked
by white spots, then until the seventh day green, black, and gray appeared. Bread 2 with non-steamed
treatment on the fifth day began to be marked by the growth of contaminant fungi which was indicated by
the presence of white and green spots, then until the seventh-day a gray color appeared.

Bread brands 1, 2, and 3 were observed at refrigerator temperature. A total of 3 pieces of bread with
steamed treatment and 3 pieces of bread with non-steamed treatment. The results of observations of the
growth of contaminant fungi on white bread with steamed treatment stored at refrigerator temperature can
be seen in table 4. The results of observations of the growth of contaminant fungi on white bread with
treatment not steamed and stored at refrigerator temperature can be seen in table 5.

Table 4. Observation of the growth of contaminant fungi on white bread by steaming treatment stored at
refrigerator temperature

Days

Breads
1 2 3 4 5 6 7

Based on table 4, it is known that contaminant fungi on white bread with steamed treatment stored at
refrigerator temperature obtained observations, namely on bread 1, 2, and 3 there was no sign of
contaminant fungus growth at all for seven days.

Table 5. Observation of the growth of contaminant fungi on white bread with non-steamed treatment
stored at refrigerator temperature

Days
1 2 3 4 5 6 7

Breads

Based on table 5, it is known that contaminant fungi in white bread with unsteamed treatment that were
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stored at refrigerator temperature obtained observations, namely on bread 1, 2, and 3 there was no sign of
contaminant fungus growth at all for seven days.

The results of the frequency distribution of contaminant fungus growth on white bread with steamed
treatment can be seen in table 6. The results of the frequency distribution of the growth of contaminant
fungi on white bread with treatment not steamed can be seen in table 7.

Table 6. Frequency distribution of contaminant fungus growth on white bread with steamed treatment

Days
Temperature
1 2 3 4 5 6 7
Room 0% 0% 0% 33.3% 33.3% 33.3% 66.6%
Refrigerator 0% 0% 0% 0% 0% 0% 0%

Based on table 6, it is known that the distribution of the growth frequency of contaminant fungi on
white bread with steamed treatment stored at room temperature obtained results, namely on the first,
second, and third days there was no sign of contaminant fungus growth with a percentage of 0%, on the
fourth, fifth, and fifth days. and the sixth growing contaminant fungi with a percentage of 33.3%, on the
seventh day growing contaminant fungi with a percentage of 66.6%. The distribution of the growth
frequency of contaminant fungi on white bread with steamed treatment stored at refrigerator temperature, ie
on the first day to the seventh day was not marked by the growth of contaminant fungi with a percentage of
0%.

Table 7. Distribution of the growth frequency of contaminant fungi on white bread with treatment not

steamed
Days
Temperature
1 2 3 4 5 6 7
Room 0% 0% 0% 0% 33.3% 33.3% 33.3%
Refrigerator 0% 0% 0% 0% 0% 0% 0%

Based on table 7, it is known that the distribution of the growth frequency of contaminant fungi on
white bread with treatment not steamed and stored at room temperature obtained results, namely on the first
day to the fourth day there was no growth of contaminant fungi with a percentage of 0%, on the fifth to
seventh day the contaminant fungus grew. with a percentage of 33.3%. The distribution of the growth
frequency of contaminant fungi on white bread with unsteamed treatment stored at refrigerator temperature,
ie on the first day to the seventh day was not marked by the growth of contaminant fungi with a percentage
of 0%.

DISCUSSION

Research that has been carried out for seven days of observation, there are differences in the growth of
contaminant fungi in white bread stored at room temperature and refrigerator temperature. Bread that was
stored at room temperature (27°C - 30°C) with steamed treatment started to grow contaminant fungi on the
seventh day on white bread 1 and the fourth day on white bread 2. Bread that was not steamed started to
grow contaminant fungi on the fifth day on white bread 2. Bread stored at refrigerator temperature (13°C -
16°C) by steaming and not steaming, was not marked by the growth of contaminant fungi from the first day
to the seventh day.

Temperature can be related to humidity. Humidity is inversely proportional to temperature, because the
higher the temperature, the lower the humidity, and the lower the temperature, the higher the humidity. The
statement above is by the results of research that has been done, that the higher the temperature, the lower
the humidity, and vice versa (Mizana et al., 2016).

Mold growth is very difficult to prevent. Physical and chemical changes can cause mold growth.
Changes that occur can be in the form of partial or complete color changes, changes in texture, changes in
aroma, and changes in taste so that the food is not fit for consumption. The fungus that grows on white
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bread can produce mycotoxins during the storage process. Mycotoxins are secondary metabolic products in
fungi that can cause poisoning to humans (Lestari et al., 2019).

Aflatoxin is a type of mycotoxin produced by the fungus Aspergillus flavus. Aflatoxins can cause liver
cancer in humans. The types of aflatoxins commonly found in food ingredients and processed products are
B1, B2, G1, G2. Aflatoxin Bl is the most dangerous aflatoxin than the other aflatoxins. The content of
aflatoxins that are acute can damage human body tissues, while those that are chronic can cause liver
cancer (Dharmaputra et al., 2013).

This study has advantages over the treatment of white bread by steaming and not steaming. This study
still has limitations in the form of a small sample size. In this study, microscopic examination of the
growing contaminant fungi has not yet been carried out. Seeing the limitations of this study, it is hoped that
in future research it is necessary to add a larger number of samples, and add microscopic methods.

CONCLUSION

1. Bread overgrown with contaminant fungi at room temperature with steam treatment was 3.33% on the
fourth to fifth day, and 66.6% on the seventh day.

2. Bread overgrown with contaminant fungi at room temperature with treatment not steamed as much as
3.33% on the fifth to seventh day.

Suggestion that can be concluded from this research:

1. Researchers hope that future researchers can conduct this research by adding a microscopic
examination method.

2. It is recommended for the public to pay more attention to the quality of white bread, if the white bread
has changed color, texture, and aroma, it is better not to consume white bread
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