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Abstract

In the new global economy, air pollution has become a central issue for Indonesia, especially in Jakarta and
other major cities such as Surabaya. Air pollution in Indonesia not only causes serious health impacts on the
population but also can lead to respiratory diseases, cardiovascular diseases, lung cancer, and respiratory tract
infections. Several types of bacteria that can spread through the air include Staphylococcus, Streptococcus,
Micrococcus, Pseudomonas, and type Sp1 bacteria. Initial studies conducted by researchers have found
that until now, the kitchen space at the Rumah Sakit TNI AU Soemitro Lanud Muljono (RSAU) Surabaya
has only been inspected for food, beverages, and rectal swabs. The specific aim of this study is to count the
number of bacterial colonies in the hospital kitchen installation and to identify the types of bacteria present
in the hospital kitchen installation. This type of research is quantitative analytic observational research
with a cross-sectional approach. The population in the study is the air bacteria in the kitchen of the Air
Force Hospital Surabaya. Samples were taken 4 times during kitchen activities, and the sample size was 24
samples taken over 6 days referring to Kepmenkes 1335/menkes/x/2002. The results of the study found
that the average number of bacterial colonies was 55.75 CFU/m3, which still meets the requirements set by
Kepmenkes RI Number 1204/Menkes/SK/X/2004. The types of bacteria identified were gram-negative
bacill and gram-negative coccus.
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INTRODUCTION

In the new global economy, air pollution has become a central issue for Indonesia, especially
in Jakarta and other major cities, the problem of air pollution in Indonesia not only has a serious
impact on the health of the population but can also cause respiratory, cardiovascular, lung cancer and
respiratory infections. Recent data from the 2021 Air Quality Life Index (AQLI) indicates that air
pollution levels could cause Indonesians to lose about 2.5 years of their life expectancy. In addition,
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the IQAir World Air Quality 2021 report released in March 2022 revealed that Indonesia was ranked
as the 17th most polluted country in the world. The concentration of PM2.5 particles, which have
serious health impacts, reached 34.3 g per cubic meter. This fact serves as a warning that the air
pollution problem in Indonesia is not only local, but also has a global impact (Sipayung, 2023).

In addition to the problem of outdoor air pollution, it should also be noted that indoor air pollution
has great potential as a serious health problem, such as lung disease. This is because humans tend to
spend most of their time indoors (Pelczar and Setlow, 2008). The main source of indoor air pollutants
is microorganisms. The types of microorganisms found in the air can be identified as the cause of
various health problems, such as eye and skin irritation, respiratory problems, and act as a medium
for spreading infectious diseases such as diphtheria, tuberculosis, pneumonia, and whooping cough.
Research results from the National Institution for Occupational Safety and Healthy (NIOSH) show
that microorganisms are one of the potentially dangerous indoor air pollutants (Council et al., 2006).

Some types of bacteria that can be airborne include Staphylococcus, Streptococcus, Micrococcus,
Pseudomonas, and Sp1 bacterial strains (Umeh et al., 2021). However, the Sp1 bacterial strain has
not been fully identified due to the limited information obtained by researchers, which may require
further tests to be properly identified (Osawa et al., 2008). These bacteria can generally be found in
the human body in small amounts without causing any serious impact. However, if the number of
these bacteria increases significantly and are present in humans who may be more susceptible, they
have the potential to cause various respiratory diseases (Smith and Sweet, 2002; Tran et al., 2020).

The Regulation of the Minister of Health of the Republic of Indonesia Number 43 of 2019
concerning Community Health Centers and Permenkes Number 2 of 2023 do not specifically
explain that nutrition must be sterile. However, in Permenkes Number 7 of 2023, it is mentioned
that medical instruments and materials that are sterilized must go through preparation, including
arrangement, packaging, labeling, and sterilization. This shows that sterilization is part of the
operational procedures that must be carried out to ensure the safety and quality of health services.
The initial study conducted by the researcher resulted in the finding that until now, the kitchen
room at the Rumah Sakit TNI AU Soemitro Lanud Muljono (RSAU) Surabaya has only undergone
inspection of food, drinks, and rectal swabs. On the other hand, there has been no effort to check
the quality of air bacteria in the kitchen. Based on the background description above, the researcher
is interested in preparing a thesis proposal with the title “Identification of the Presence of Indoor
Air Bacteria in the Kitchen Installation of Rumah Sakit TNI AU Soemitro Lanud Muljono (RSAU)
Surabaya”.

MATERIALS AND METHODS
Kind of study

This study is a kind of quantitative research using primary data obtained through site observation
and air sampling in the kitchen area with Plate Count Agar (PCA) culture media. This procedure
is designed to identify the presence of airborne bacteria by the settle plate method, in which PCA
media is exposed to the environment for a certain period to capture microbial particles.

Tools and Materials

Sampling procedures were carried out using various laboratory tools, including an analytical
balance with an accuracy of 0.001 g, Erlenmeyer with a capacity of 250 mL, ash-free weighing paper,
100 mL measuring cup, sterile Petri dish, glass stirring rod, autoclave at 121°C and 15 psi pressure,
incubator at 35+1°C, and light microscope. Materials used include Plate Count Agar medium
(Oxoid CM 325), sterile distilled water with a neutral pH (pH 7), and non-absorbent cotton. This
combination of tools and materials ensures the sampling process is done accurately and aseptically to
produce reliable data.
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Procedure of study

Preparation of PCA media begins with weighing 1.35 g of PCA powder using an analytical
balance, then dissolving it in 60 mL of distilled water in an Erlenmeyer while being homogenized.
The solution was covered with cotton and sterilized in an autoclave for 15 minutes. After cooling to
+45°C, the media was aseptically poured into Petri dishes and allowed to solidify at room temperature
before being used for air sampling. This step ensures that the media is ready to capture microbial
particles during exposure at the research site. Furthermore, bacteria were taken using PCA, then the
number of bacterial colonies was counted manually (Soleha et al., 2015).

RESULTS AND DISCUSSION
Number of Bacterial Colonies in Hospital Kitchen Installations

Table 1 shows the results of the calculation of the number of indoor air bacterial colonies in
the kitchen installation of the RSAU Surabaya. Total bacterial colonies at the storage point have
69 colonies, the point of compounding ingredients before cooking has 56 colonies, the point of
processing raw materials has 67 colonies, the point of serving has 31 colonies. This means that the
average number of bacterial colonies from this study was obtained at 55.75 CFU/m?>, where the
maximum standard of bacterial colonies according to the Indonesian Minister of Health Decree No.
1204 / Menkes / SK / X / 2004 concerning Hospital Environmental Health is 200-500 CFU/m?.

Table 1. The number of indoor air bacterial colonies in the kitchen installation of RSAU Surabaya

Sampling Indoor Point Day Total Average
1 2 3 4 5 6
Storage 8 17 9 12 14 9 69 11.5
Compounding ingredients pre-cooking 5 10 8 s 0 56 9,3
Processing of raw materials 3 7 16 6 20 15 67 11,2
Serving 7 3 5 7 3 6 31 5,2
TOTAL 223 9.3

Based on air sampling at several points in the kitchen area room. The results of the index
number of bacteria at each point in the kitchen area room are still eligible when compared to the
quality standard index of the Indonesian Minister of Health Number 1204 / Menkes / SK / X / 2004.
Although it still meets the requirements for the number of bacterial colonies at each sampling point
in the kitchen area, there are still bacterial colonies that grow even though the number is small. The
presence of growing colonies can occur because kitchen area workers who go in and out of the
room without removing Personal Protective Equipment (PPE) or washing their hands again, so that
bacterial colonies from outside can be carried into the kitchen area. According to Pratiwi (2023), the
spread of bacteria can be carried by individuals from outside the room by adhering to PPE clothing
which will then spread and contaminate the area in the room through its spread in the air.

Environmental conditions in the kitchen area have poor circulation, uneven lighting levels are
only found near the dishwasher, humid, and rather hot temperatures. The rather hot temperature
conditions in this kitchen area can be the cause of the low number of colonies that grow, but there
are still some bacteria that can grow. Factors that influence the presence of microorganisms that can
be found in the air consist of temperature, humidity lighting and the type of microorganism itself
(Asri et al., 2024). According to Sriwulan et al. (2023), the higher the temperature in the room, the
lower the number of bacteria.

The condition of the kitchen area is not too crowded by individual activities, because in that area
there are only kitchen staff and cleaning staff who clean the kitchen area at certain times. This can
have an impact on the number of colonies that grow in the kitchen area, so that it does not exceed
the quality standards in the Indonesian Minister of Health Decree No. 1204 / Menkes / SK / X /
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2004. This is supported by research according to Pratiwi (2023), the density of occupancy in the
kitchen area can have an impact on the spread of bacteria this is due to the increasing number of
individual activities in the kitchen area.

Cleaning in the kitchen area is carried out regularly by cleaning staff, the point area where
cleaning is often carried out is in storage, while for serving points, compounding ingredients before
cooking, processing raw materials is carried out cleaning directly after use. However, at the storage
point the number of bacterial colonies obtained is higher than the other three points, this can occur
because when cleaning at the storage point the material does not use the right disinfectant or cleaning
is not evenly distributed, and cleaning is only done at certain times. According to research by (Walid
et al., 2019), there are factors that cause the number of microbes in the NonAC room to be high,
namely indoor activities, the frequency of going in and out of the room. In the use of disinfectants
for cleaning according to Apriliyanto et al. (2022), the use of surfanios disinfectants can reduce the
number of bacterial colonies by 80%.

Types of Bacteria in Hospital Kitchen Installations

The results of bacterial identification showed that there are various types of bacterial colonies
that grew at four points in the kitchen area. The presence of various types of airborne bacterial
colonies that grow, indicates a risk factor for nosocomial infections (Putrayana et al., 2021). Table 2
shows that of the 24 samples there were bacteria, namely Bacillus Sp and Micrococcus Sp. Bacillus Sp
bacteria were found in 23 test samples, while Micrococcus Sp bacteria were only found in one sample
on day 5 of plate 18. This means that when Bacillus Sp bacteria are present, they can cause vomiting,
diarrhea, and foodborne diseases, while Micrococcus Sp bacteria will cause food spoilage quickly.

Table 2. Identification types of bacteria by sampling points

Sample Point Kitchen Types of Air Bacteria
Storage Gram Negative, Bacillus
Compounding ingredients pre-cooking Gram Negative, Bacillus
Gram Negative, Coccus
Processing raw materials Gram Negative, Bacillus
Serving Gram Negative, Bacillus

In this study, from 4 points in the kitchen area taken and grown on PCA (Plate Count Agar)
media, all experienced growth. The growing colonies were observed microscopically to see their
characteristics through gram staining. From the results of gram staining in Table 2, it was found that 4
points were bacillus-shaped gram-negative bacteria, while at the 2nd point, namely the compounding
of food ingredients, there was gram-negative coccus growth. Colonies of gram-negative bacteria
look red in the microscope, this is because gram-negative bacteria cannot maintain the color of
crystal violet after the addition of gram ¢ (alcohol). According to Sarjono et al. (2020), gram-negative
bacteria have the characteristics of a thin lipid layer, which will dissolve after the addition of alcohol,
so that the safranin dye can enter the pores of the bacteria.

The types of bacteria obtained are gram-negative bacillus and gram-negative coccus which
have been isolated from air samples at four points in the kitchen area (Figure 1), the growth of
gram-negative bacillus bacteria in the kitchen area can cause symptoms of diarrhea, abdominal
cramps, gastrointestinal infections, and decay. While the growth of gram-negative coccus bacteria in
the kitchen area room can cause respiratory infections that have an impact on meningitis. According
to Imaniar et al. (2015), the growth of gram-negative coccus bacteria in the air due to exposure
through respiratory air, coughing, sneezing, or through saliva splashes, where these bacteria are
normal flora of the human respiratory tract.
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Figure 1. Bacillus and Cocus gram-negative bacteria

The Burden of Gram-negative Bacillus and Gram-negative Coccus Bacteria

Gram-negative bacteria, including Bacillus and Coccus, are significant pathogens to human
health due to their ability to cause a variety of serious infections. Infections caused by gram-negative
bacteria, such as pneumonia, bloodstream infections and meningitis, can result in severe complications
and even death (Tran et al., 2020). In addition, gram-negative bacteria often have complex cell walls,
which make them more resistant to antibiotics compared to gram-positive bacteria (Beveridge, 1999;
Tavares et al., 2020). This adds to the challenges in the treatment of infections, where antibiotic
resistance can lead to therapeutic failure and increase the risk of morbidity and mortality among
infected patients.

In addition, the presence of gram-negative bacteria also has the potential to exacerbate public
health problems. For example, bacteria such as Escherichia coli and Pseudomonas aeruginosa are
known to have the ability to produce beta-lactamase enzymes that amplify resistance to many types
of antibiotics. Research shows that the irrational use of antibiotics contributes to the increase of this
resistance, thus requiring serious attention from the health sector to control its spread. With the
increasing prevalence of resistant gram-negative bacteria in various communities, it is important for
health systems to implement more effective infection prevention and control strategies.

CONCLUSIONS

The results of this study confirmed that there were bacteria identified in the kitchen area of RSAU
Surabaya, namely gram-negative bacillus and gram-negative coccus. The average bacterial colony
found was 55.75 CFU/m3 which still meets the requirements set by the Decree of the Indonesian
Minister of Health No. 1204/Menkes/SK/X/2004. However, the existence of these bacteria needs
to be aware because their presence can potentially cause problems for health. it is recommended
to carry out regular monitoring to anticipate health hazards that may be caused by gram-negative
bacillus bacteria and gram-negative coccus.
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