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INTRODUCTION

Sorong south of West Papua is one of the areas that produce rebon shrimp (Suruan, et. al,,
2020). Rebon shrimp can be made into fermented products such as rebon shrimp paste (zerasi) or
acidic rebon shrimp paste (cincalok) (Irianto, 2012). Shrimp paste is a food additive that functions
as a spice or flavoring (Murti, et. al., 2021). Shrimp paste is well known in Indonesia. The shrimp
paste is generally in the form of a paste and the processing is done by adding salt and fermenting it
at a certain temperature for several days.

Shrimp paste products have a distinctive aroma and taste. During fermentation, proteins are
hydrolyzed into amino acids and peptides, fats are broken down into fatty acids and glycerol, and
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carbohydrates are fermented into lactic acid (Nari, 2022). The fermentation process in shrimp
paste allows the product to be durable and avoid some pathogenic bacteria. A study conducted by
Arityan, et. al., (20I4) stated that the shrimp paste sample had a coliform value of <3 MPN/ g
and the presence of E.coli was declared negative. Meanwhile, according to research by Rosida &
Faridayanti (2015), rebon shrimp paste in the sub-district market in the East Surabaya area
contained £, coliand 5. aereus contamination. Furthermore, the shrimp paste samples in the coastal
areas of Bulukumba district and Jeneponto district, South Sulawesi were safe from E. coli
contamination (Amir, 2019).

In addition to E. coli contamination, sometimes there are also other pathogenic bacteria in
shrimp paste products, including Sa/monella sp. Rebon shrimp paste located in the Daya market
area, Makassar, was declared negative for Salmonella Linda, et. al, 2017). Likewise, the rebon
shrimp paste in the Medan Belawan sub-district, North Sumatra, was declared negative for E. colf
and Salmonella (Aisyah, 2021). Besides rebon shrimp paste, another fermented product is acidic
rebon shrimp paste (cincalok). Cincalok is a typical food of West Kalimantan, made through a
fermentation process, where rebon shrimp added with salt and rice then fermented for 1-2 weeks
until the shrimp are red and have a distinctive smell (Novelia, 2019).

Studies of microbial contamination in acidic rebon shrimp paste (cicalok) have not been
reported to date. In general, the microbes that grow on fermentation products are either Gram
positive or Gram negative bacteria, and are generally beneficial. Meanwhile, contamination of
pathogenic bacteria in fermented products is caused by poor handling (Hardianti & Aziz, 2019;
Sukmawati, 2022) and the addition of relatively small amounts of salt. Pathogenic bacteria that can
contaminate rebon shrimp fermentation products include coliform which consists of three sub
namely fecal-coliform, non-fecal coliform and £ coli. Another bacterial contamination is
Salmonella sp.

According to the Indonesian National Standards Agency, fermented fish products with or
without salt, good and suitable products for consumption are those that are negative for
Salmonella, V. cholera, Escherichia coli with a limit of <3 MPN/g and Staphylococcus aureus
should be <I xI0* colonies/g. The objective of this study was to determine the contamination of
E. coli and Salmonella in rebon shrimp fermentation products consisting of rebon shrimp paste
(terasi) and acidic rebon shrimp paste (czncalok) in South Sorong, West Papua.

RESEARCH METHODS
Research Design

This study is a descriptive study by describing the presence or absence of contamination by
E.coli and Salmonella sp. on rebon shrim paste. The presence of E. coli and Salmonella sp. is very
important to be detected in food or other food ingredients. These bacteria are pathogenic bacteria
that contaminate food. It has been widely reported that £ coli can cause diarrhea while Salmonella
sp. can cause typhoid.

Population and Samples

The samples used in this study were rebon shrimp paste which was coded TRS and acidic
rebon shrimp paste (cincalok) which was coded BSH. The research was conducted in January—
March 2022 in the laboratory of the Faculty of Fisheries, Universitas Muhammadiyah Sorong.

Instruments

The tools used in this research were; autoclave, petri dish, pipette, test tube, measuring cup,
Erlenmeyer, beaker, incubator, and hot plate. While the materials used were; LB media, eosin
methylene blue agar (EMBA), Salmonella Shiegella Sgar (SSA), aquades, plastic wrap, aluminum

foil, and 70% alcohol.
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Procedures
Analysis of Coliform

Preparation of Lactose Broth (LB). A total of 3.9 g of Lactose Broth was weighed and
dissolved with 300 ml of water in an Erlenmeyer flask and heated on a Hot Plate Stirer until
homogeneous. The LB solution was pipetted into each test tube containing an inverted Durham
tube. Tubes containing media were covered with sterile cotton and aluminum foil and then
sterilized in an autoclave at 121°C for 30 minutes.

Presumptive test. A total of 0.1 ml, 0.0I ml and 0.00I ml of samples for each tested sample
TRS PI, TRS P2, TRS P3, TRS P4, BSH T1, BSH T2, BSH T3, were put in a test tube
containing 9 ml of LB media, then incubated in an incubator for Tt 24 hours at 36°C. A positive
result is indicated by the presence of gas in the durham tube.

Confirmative test. This test is performed to confirm the positive result of the presumptive
test. From each tube that showed positive results in the presumptive test, it was shaken and I mL
was taken and then inoculated in a petri dish containing eosin methylene blue agar (EMBA) media.
Subsequently, it was incubated for 24 hours at 36 °C. If the colony is metallic green, it is declared
positive for £, coll.

Analysis of Salmonella

Preparation of Sa/monella Shigella Agar (SSA) media. A total of 18.75 g was dissolved in
300 ml of water in an Erlenmeyer flask containing a magnetic stirrer then heated on a hot plate.
The solution was then sterilized in an autoclave for 30 minutes at 121 °C, then T 15 ml of AAS
media was poured into a sterile petri dish and allowed to solidify. The sample was poured using the
spread plate method. Furthermore, it was incubated at room temperature for 24 hours. If the
colony grows on the media and the bottom of the media turns yellow, it is declared positive for

Salmonella..

Data Analysis

Data analysis of E. coli was done descriptively qualitatively. Presumptive test for the
detection of E. coli bacteria is carried out by counting the gas bubbles formed in the Durham tube.
Furthermore, the number of gas bubbles in the tube was converted into an MPN table for three
series of tubes (Sukmawati, et. al., 2021. Furthermore, confirmed test for £. coli was carried out by
observing the metallic green color formed around the bacterial colony. While the presence of
Salmonella sp. was analyzed by observing the growth of Sa/monella sp. colonies on selective media.

RESULT

MPN coliform test is a test to determine the number of coliform bacteria. Total coliform
consisted of faecal coliform, non-fecal coliform, and E. colii The results of coliform and E. colf
testing on rebon shrimp fermented products samples for the seven samples are shown in Table I.

Table I. Coliform and E.coli test results on fermented rebon shrimp products in southern Sorong

Sample Presumptive Test Confirmative Test
(Total coliform MPN/g) (Analysis of E. coli)
TRS PI 4 Negative
TRS P2 4 Negative
TRS P3 <3 Negative
TRS P4 4 Negative
BSH T1 I Negative
BSH T2 3 Negative
BSH T3 I Negative

Notes. TRS: Rebon shrimp paste; and BSH: acidic rebon shrimp paste (cincalok)
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The results of the analysis of Sa/monella sp. on rebon shrimp fermentation products using
SSA (Salmonella-Shigella Agar) selective media showed negative results (Table 2; Figure I).
According to (Kartika, et. al., 2014), if the food contaminated by Sa/monella sp. is grown on SSA
media, it will show bacterial colonies in round shape, convex elevation with flat margin, changes in
the color of the growing media, namely yellow color at the base of the media. The color change in
the media occurred due to the glucose fermentation process by Salmonella sp.

Table. 2 Number of colonies of Salmonella sp. on samples of rebon shrimp paste (terasi) and
acidic rebon shrimp paste (czncalok) in south Sorong
No. Sampele Total bacterial colonies CFU/g
1 TRS PI 0
2 TRS P2
3 TRS P3
4 TRS P4
5
6
7

BSH T1
BSH T2
BSH T3

O|IO|O|IO|O|O

Figure I. SSA media not covered by Sa/monella sp. on samples of rebon shrimp paste and acidic
rebon shrimp paste (cincalok) in south Sorong.

DISCUSSION

There is a difference in the results of the presumptive test for total coliform (MPN/g) in
the tested rebon shrimp samples. The highest coliform bacterial contamination was found in the
BSH TI sample and the BSH T3 sample of 11 MPN/ g for each sample, while the lowest
coliform bacterial contamination was found in the TRS P3 sample with a total number of
coliforms <3 MPN/ g. However, the confirmative test results showed that all samples did not
contain £ .coli (negative) so that it could be stated that the fermented rebon shrimp product was
safe from E.coli contamination because it did not cross the Indonesian national standard. The
Indonesian national standard regarding fermented fishery products with or without salt is products
with an MPN value <3/ g (BSNI, 2009).

Presumptive test showed that six samples showed total coliform values had a value range of
3-11 MPN/ g, the bacteria that grew on the presumptive test were probably fermentative bacteria
capable of forming gas or bubbles when grown on media containing lactose. This is presumably
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because the fermentative bacteria in the sample are the products of fermentation. In addition, it is
possible that these bacteria belong to the non-fecal-coliform group.

The basic difference between coliform and fecal coliform is that, fecal coliform comes from
fecal coliforms, grows at high temperatures and is generally found in the feces of warm-blooded
animals. An example of faecal coliform is Escherichia coli which is pathogenic, the colonies grow
dark in color with a green metallic luster on the surface when they are grown on EMBA media
(Sukmawati, et. al., 2021). Meanwhile, non-fecal coliforms are generally considered harmless
because they are not pathogenic (Kustyawati, 2010).

Table 3. Differences between fecal and non-fecal coliform bacteria

Difference (Non-fecal) Coliform Fecal Coliform

Coliforms have three main : : }
L i Fecal coliforms are included in the
subdivisions: total coliforms, fecal becat f eotal colif
. o . sub-category of total coliforms
coliforms, and Escherichia coli goty

Patogenicity Not harmful Has the ability to cause many deadly

diseases
Lactose Lactose fermentation in the Lactose fermentation is carried out
Fermentation temperature range of 35 °C to 37 °C at 44 °C
Temperature Survive at relatively lower temperatures Has the ability to grow in a high
tolerance compared to fecal coliforms temperature range
Test Results on Appears in dark colored colonies
Eosin Methylene Appears in thick mucoid colonies with a soft green metallic luster on
Blue Agar Plate the surface

Source: (Dept of Health, 2017; Oram, 2017).

Some acid-fast bacteria and halophilic bacteria are able to grow on fermented shrimp
products, both Gram positive and Gram negative. There have been no reports of previous research
results regarding acidic rebon shrimp paste (cncalok), so this result is the first report and no
comparative studies have been found from the previous literatures. As for rebon shrimp paste
(terasi), Yamani (20006) reported that from IS samples of unpackaged shrimp paste on the market,
12 samples (80%) of shrimp paste showed the MPN index of £. coli exceeded the maximum limit
of microbial contamination. Other research reports showed that ankak administration as a natural
dye as well as a preservative showed no £ coli contamination in rebon shrimp paste (Indriati &
Andayani, 2012).

Fermented fishery products that are safe for consumption are those that are not
contaminated with pathogenic bacteria such as E. colr (Junianto, 2011). Bacterial contamination of
shrimp paste is usually caused by the use of minimal salt. It is known that salt acts as a selector for
organisms needed in the fermentation process (Aristyan, et. al., 2014). Escherichia coli is one of
the Coliform bacteria belonging to the Enterobacteriaceae family. Escherichia coli is also an
indicator of water quality because its presence in water can indicate that the water is contaminated
with feces. Enteropathogenic Escherichia coli (EPEC) is a cause of diarrhea. These bacteria can
cause diarrhea and even death if dehydration occurs (Rahayu et. al., 2018).

Negative result for analysis of Salmonella sp. in all samples of rebon shrimp paste (rerasi) and
acidic rebon shrimp paste (cincalok) (Table 3; Figure 1) showed that the samples were safe from
contamination by Salmonella sp.

Salmonella sp. is an indicator of whether or not a food commodity and its processed
products are safe (Fatigin, et. al, 2019). Some examples of Salmonella strains that are very
dangerous pathogens such as Salmonella typhii, S. paratyphii type A, and S. paratyphs type B
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(Rahayu & Nurwitri, 2019). Salmonella sp. that contaminates shrimp paste can grow rapidly due
to hot and humid environmental conditions (Nakamura, et. al., 2022).

According to the Indonesian National Standardization Agency (2009), the quality
requirements of fermented fishery products including rebon shrimp paste should not contain
Salmonella contamination. Basically, Salmonella sp. cannot grow on processed products that are
salted <9% (Mulyani, et. al., 2021). This is in line with the samples tested, where samples of
rebon shrimp paste (zerasi) and acidic rebon shrimp paste (czncalok) samples in South Sorong were
added with a minimum of >10% salt. However, a research conducted by Aristyan, et. al., (2014)
stated that the effect of different salt levels (2%, 8.5%, and 15%) showed negative test results for
E. coly, Salmonella, V. cholera). The presence of pathogenic microorganisms in food additives is
caused by contamination that has occurred since the processing of raw materials, equipment,
product manufacturing processes, water used, packaging, and type of container (Sukmawati &

Mutmainnah, 2021).

CONCLUSION

Based on the research results that have been obtained, the conclusion of this study is that
rebon shrimp paste samples coded with TRS PI , TRS P2, and TRS P4 showed the confirmed
test value of total coliform of 4 MPN/ g, while sample TRS P3 was <3 MPN/ g. Furthermore,
the samples of acidic rebon shrimp paste (cincalok) coded with BSH T1I and BSH T3 showed
presumptive test value of 11 MPN/ g, while BSH T2 was 3 MPN/ g. However, the confirmed test
of E. coli for all samples showed negative value. Meanwhile, Salmonella sp. was not detected in
rebon shrimp paste and acidic shrimp paste (cincalok) which is marked by the absence of colony
growth in the selective media. It can be concluded that the samples of rebon shrimp paste and
acidic rebon shrimp paste (cincalok) in South Sorong are safe from contamination by Escherichia

coli and Salmonella sp.
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