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ABSTRACT 

Fish is a crucial source of animal protein and a primary commodity in 

the fisheries industry. Fishery products include fresh fish and frozen 

fish. Fish is a type of food that is susceptible to biological damage and 

decay. One of the causes of spoilage and microbial contamination in 

fishery products by pathogenic bacteria is Salmonella spp. The 

purpose of this study was to determine the results of the identification 

of Salmonella spp. in fishery products at the Testing Laboratory of the 

Fisheries Product Quality Control and Supervision Agency 

(BPPMHKP) Surabaya II. This study employed the SNI ISO 6579-

1:2017 reference method and was analyzed descriptively to determine 

the presence of Salmonella spp.. Based on the identification results, 

out of the four samples tested, only one sample was positive for 

Salmonella spp., namely dried himego products. 

 

 

 

 

INTRODUCTION 

Indonesia has abundant fishery 

resources and is the country with the longest 

coastline in the world. For the Indonesian 

people, fish is a crucial source of animal 

protein and a primary commodity in the 

fisheries industry (Muchtar et al., 2024). 

According to data from the Ministry of 

Maritime Affairs and Fisheries of the 

Republic of Indonesia, Indonesia's fisheries 

production in 2024 totaled 11.43 million 

tons. The data on capture fisheries and 

aquaculture production were 5.06 million 

tons and 6.37 million tons, respectively. 

Fishery products include fresh fish and 

frozen fish. Fish is a type of food that is 

susceptible to biological damage and 

spoilage (Fikriyah et al., 2024).  
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Spoilage in fish occurs due to enzymes 

in the fish's body as well as from the 

environment that causes microbial activity. 

The high moisture content of fish can 

accelerate the development of decaying 

microorganisms, resulting in the durability 

of fresh fish lasting only approximately 6 to 

7 hours after capture (Fikriyah et al., 2024). 

The process of spoilage in this fish can 

hinder the marketing of fishery products, so 

it is not uncommon for large losses to occur 

when fish production is abundant (Christanti 

& Azhar, 2019). 

One of the causes of decay and 

microbial contamination in fishery products 

by pathogenic bacteria is Salmonella spp. 

Salmonella spp. is a short, straight rod-

shaped bacterium that has a size of 1-2 μm, 

belongs to the gram-negative group, does 

not form spores, and generally moves using 

flagella peritrichously. This bacterium 

belongs to the Enterobacteriaceae family 

because its primary habitat is in the digestive 

tract of humans and animals. Salmonella 

spp. is a facultative anaerobic bacterium and 

is biochemically characterized by its ability 

to ferment glucose, which produces acids 

and gases, as well as ferment mannitol, 

arabinose, maltose, dulcitol, xylose, 

mannose, and rhamnose, but cannot utilize 

lactose or sucrose. Salmonella spp. can 

decarboxylate the amino acids lysine, 

ornithine, and arginine, but not glutamic 

acid. Growth can take place at low water 

activity (aw ≤ 0.93), with abilities varying 

depending on the strain and type of food. 

Salmonella can grow in the pH range of 3.6–

9.5, with optimal conditions at a pH close to 

neutral (Umarudin et al., 2023). 

Bacterial contamination Salmonella 

spp. often known as a foodborne disease. In 

the presence of pathogenic bacteria such as 

Salmonella in food, consumer health may be 

compromised because Salmonella spp. can 

cause salmonellosis. Salmonellosis is a term 

for infection caused by the bacterium 

Salmonella spp. Diseases that can occur in 

humans when exposed to bacteria 

Salmonella spp. include typhoid fever, 

which causes high fever accompanied by 

vomiting (Ihsan & Abdiani, 2018), diarrhea, 

headache, and the presence of blood in the 

stool (Hutomo et al., 2020). 

In general, infections caused by 

pathogens Salmonella spp. resulting in 

millions of cases each year, affecting both 

humans and animals. Worldwide, the 

number of salmonellosis infections in 

humans is estimated at 93.8 million cases per 

year (Zelpina et al., 2020). Therefore, strict 

quality control is needed to ensure the 

quality and safety of fishery products are 

maintained. One of the agencies tasked with 

supervising the quality and safety of fishery 

products is the Marine and Fisheries 

Products Quality Control and Supervision 

Agency (BPPMHKP) Surabaya II. The 

Surabaya II Marine and Fishery Products 
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Quality Control and Supervision Agency 

(BPPMHKP) is an agency to support the 

government's efforts to ensure the safety and 

quality of fishery products entering and 

exiting the Surabaya area. 

The Marine and Fisheries Products 

Quality Control and Supervision Agency 

(BPPMHKP) Surabaya II received several 

samples of fishery products, including 

frozen fish, fresh fish, and canned products. 

Based on previous research, bacterial testing 

Salmonella in fishery products that have 

been carried out, namely research Putra  

(2022) Bacterial testing Salmonella on fresh 

milkfish, research Akbar & Diansyah (2016) 

researching anchovies, research Ihsan 

(2021) Researching Flying Fish and 

Milkfish, Research Musa et al. (2024) 

researching Vannamei shrimp, and research 

Melawati et al. (2019) Researching salted 

fish in gutters. The above research indicates 

that fishery products commonly used in 

research include fresh fish and frozen fish.  

Research on dried himego products 

has not been conducted previously. This 

fishery product undergoes drying and 

processing, making it important to examine 

the potential presence of Salmonella spp. 

bacteria. Therefore, this study aims to 

identify Salmonella spp. in dried himego 

products at the Testing Laboratory of the 

Marine and Fisheries Products Control and 

Quality Supervision Agency (BPPMHKP) 

Surabaya II. 

RESEARCH METHODS 

Method 

The research method used is 

laboratory-based qualitative descriptive to 

determine the presence of Salmonella spp.. 

This approach is carried out by directly 

observing the color changes that appear as a 

result of the interaction between 

microorganisms and the test media. 

Materials and Equipment 

The equipment used for testing 

Salmonella spp. included an autoclave, 

oven, incubator, analytical balance, and 

magnetic stirrer. Additional laboratory items 

comprised Petri dishes, test tubes, syringe 

needles, a test tube rack, and a stomacher. 

Other supporting tools consisted of beakers, 

Erlenmeyer flasks, micropipettes, blue tips, 

a hotplate stirrer, and Schott bottles. 

The media used in Salmonella spp. 

testing included BPW (Buffered Peptone 

Water), RV (Rappaport Vassiliadis), 

MKTTN (Muller Kauffman Tetrathionate 

Novobiocin), XLD (Xylose Lysine 

Desoxycholate), TSA (Tryptone Soya 

Agar), TSIA (Triple Sugar Iron Agar), LIA 

(Lysine Iron Agar), TB (Tryptophan broth), 

Kovacs reagents, sterile aquatics, Urea, and 

polyvalent antiserum O&H. The samples 

used were Milkfish, Mackerel Fish, and 

Dried Himego, obtained from the Fishery 

Marine Products Control and Quality 

Control and Supervision Agency 

(BPPMHKP) in Surabaya II. 
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Procedure 

Sterilization Equipment 

Sterilization is carried out by 

wrapping the tools to be used in paper, then 

placing them in an autoclave at a 

temperature of 121°C and a pressure of 1 atm 

for 15 minutes. After that, the appliance is 

dried using an oven at 100°C for 1 hour.  

Sample Preparation 

Salmonella spp. bacteria testing refers 

to methods based on the SNI ISO 

6579.01:2017 standard. This test used four 

samples: Milkfish, Mackerel, dried himego, 

and Mackerel, obtained at the Marine 

Fisheries Product Control and Supervision 

Agency (BPPMHKP) in Surabaya II. The 

sample was dissected and separated from the 

body parts of the fish, including the meat, the 

head, the fins, and other organs of the fish. 

This test uses the meat part of the fish. The 

sample weighed up to 25 grams and was 

placed in plastic and pre-coded.  

Pre-enrichment 

225 mL of BPW (Buffered Peptone 

Water) medium is added to the plastic 

container containing the sample, and then 

the sample is homogenized using a 

stomacher tool. These homogenates are 

incubated in an incubator for 18 hours ± 2 

hours at temperatures of 34 °C to 38 °C.  

Selective Enrichment 

The culture results of the homogenate 

were obtained by inoculating 0.1 mL of the 

homogenate into 10 mL of RV media and 1 

mL of 9 mL of MKTTN media using 

micropipettes. After that, the RV is 

incubated at 41.5°C ± 1°C for 24 ± 3 hours. 

Meanwhile, MKTTN is incubated at a 

temperature of 34°C to 38°C for 24 ± 3 

hours. 

Test Plating Out 

Bacterial inoculation from RV and 

MKTTN media on XLD selective media to 

determine the presence of Salmonella spp 

bacterial colonies. Then, it was incubated at 

a temperature of 34°C to 38°C for 24 ± 3 

hours. 

Confirmation Test 

This confirmation test uses a non-

selective medium, namely Triptone Soya 

Agar (TSA). Inoculation of suspected single 

colonies of Salmonella spp. from XLD 

media on TSA media. After that, it is 

incubated at a temperature of 34 °C to 38 °C 

for 24 hours ± 3 hours.  

Biochemical Confirmation Test 

Colonies of suspected Salmonella spp. 

bacteria were taken from XLD or TSA 

media using a sterile needle, then punctured 

and scratched onto TSIA and LIA media, 

while in Urea media, scratch techniques 

were used only, and TB media was 

inoculated using sterile needles. After that, it 

is incubated at a temperature of 34°C to 

38°C for 24 hours ± 3 hours. After 

incubation, the TB media was added with 

three drops of the Kovacs solution. 
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Serological Confirmation Test 

This test was conducted by inoculating 

a colony of suspected Salmonella spp. 

bacteria from the TSA medium were then 

inoculated onto a glass object. Afterward, 

physiological NaCl at 0.85% was added, and 

the mixture was homogenized using a 

needle. If there is no autoagglutination, it is 

followed by the addition of polyvalent 

antiserum O/H, and then homogenizing the 

polyvalent antiserum and bacterial isolates 

using a syringe needle. 

Data Collection 

The data for the Salmonella spp. 

bacterial tests is presented in a table to 

provide a clear overview of the results. The 

table outlines the outcome of each assay to 

support systematic interpretation. The 

reactions in the selective media are shown 

through color changes that indicate the 

presence or absence of the bacteria. 

Data Analysis 

The data obtained from the 

identification of Salmonella spp. bacteria 

will be analyzed in a qualitative descriptive 

manner to identify the presence of 

Salmonella spp. bacteria based on the SNI 

ISO 6579.1:2017 reference. 

 

RESULTS AND DISCUSSION 

The safety of fishery products against 

pathogenic bacterial contamination requires 

microbiological testing to detect the 

presence of Salmonella spp. in specific fish 

product samples. This test aims to assess 

whether the production and handling process 

of the product meets applicable food safety 

standards. Research on Salmonella spp. was 

carried out at the BPPMHKP Surabaya II 

Testing Laboratory, and the results are 

shown in Table 1.

 

Table 1. Bacterial Identification Results Salmonella spp. 

Information: 

PH (Black Pink), KH (Black Yellow), K (Yellow), NG (No Growth), K/A (Alkaline/Acid) 

Suspected Salmonella spp. (P/PH), TSIA (K/A) and H2S (+), LIA (+) and H2S (+), Urea (-), TB (-), O (+), H (+), Vi (+) 
 

 

Sample Selective 

Enrichment 

Plating 

Out 

NO H2S LIA H2S Urea TB O H Vi Result 

K (+)  P/H N/A + + + - - + + + (+) 

Salmonella 

spp. 

Dried 

Himego 

RV ✓ XLD PH N/A + + + - - + + + (+) 

Salmonella 

spp. 
MKTTN ✓ XLD K          

Frozen 

Milkfish 

RV ✓ XLD PH N/A + + - + -    (-) 

Salmonella 

spp 
MKTTN ✓ XLD KH          

Mackerel RV ✓ XLD NG N/A - - - + -    (-) 

Salmonella 

spp. 
MKTTN ✓ XLD PH          

Mackerel RV ✓ XLD K          (-) 

Salmonella 

spp 
MKTTN ✓ XLD K          
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(a) (b) (c) 

Figure 1. XLD Media Results. (a) The initial condition of the XLD media; (b) Suspected positive 

Salmonella spp.; (c) suspected negative Salmonella spp. 

 

Table 1 shows three negative samples 

of Salmonella spp. bacteria, namely frozen 

milkfish, Mackerel, and mackerel fishery 

products. Meanwhile, the Dried Himego 

sample showed a positive result for 

Salmonella spp. bacteria marked on pink 

black XLD media, TSIA K/A media with 

H2S, LIA media reacted positively with 

H2S, Urea media, TB reacted negatively, 

polyvalent antiserum O, H, and Vi positive 

Testing of Salmonella spp. bacteria at 

the plating-out stage (plate media) were 

carried out with XLD (Xylose Lysine 

Desoxycholate) media. This medium is a 

type of selective medium, so it can inhibit 

the growth of bacteria other than Salmonella 

spp. that can grow in the medium (Yusmila 

et al., 2025). The change in reaction at the 

plating-out stage is evident in Figure 1. 

Unexpected positive reactions 

Salmonella spp. on XLD media are marked 

with pink with or without black dots (H2S) 

which can be seen in Figure (b). It is due to 

the bacteria Salmonella spp. cannot ferment 

xylose, but can degrade lactose so that the 

pH of the medium in the alkaline condition 

will change the pH indicator Phenol Red i.e. 

red color becomes pink (Mathew et al., 

2024). Bacterial colonies on black XLD 

media indicate the presence of Salmonella 

spp. carry out metabolic activities so as to 

produce Hydrogen Sulfide (Rudin et al., 

2021). Production of Hydrogen Sulfide 

(H2S) caused by the formation of iron sulfide 

(FeS) deposits (Aini, 2018). A negative 

reaction is indicated if, in acidic conditions, 

a change from red to yellow occurs, as 

shown in Figure (c). It indicates that bacteria 

can ferment lactose, sucrose, or xylose, 

which is generally characterized by the 

presence of bacteria such as Escherichia coli 

(Ummamie et al., 2017).  

In samples of dried himego, frozen 

milkfish, and Mackerel in XLD media, a 

pinkish-black reaction was observed, 

indicating a suspected positive sample of 
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Salmonella spp. while in Mackerel, the XLD 

media showed a yellow reaction, indicating 

a suspected negative sample of Salmonella 

spp. The next stage is to ensure the presence 

of Salmonella spp. bacteria is to carry out 

biochemical and serological confirmation 

tests. 

In the confirmation stage, the 

biochemical test uses TSIA, LIA, Urea, and 

TB media. Based on the SNI Method ISO 

6579-1: 2017, it shows that the reaction to 

the TSIA media is positive suspected of 

Salmonella spp., namely in the upright part 

(butt) to yellow (acid) and the oblique part 

(slant) remains red (alkaline) or called K/A 

with black dots or H2S. It is due to the 

inability of Salmonella spp. bacteria in 

lactose and sucrose fermentation, 

Salmonella spp. bacteria are only able to 

ferment glucose. Once the glucose is 

depleted, the bacteria metabolize proteins, 

producing ammonia and causing an increase 

in pH in the slope. If the TSIA media is 

upright and slanted with a red color, it 

indicates that the bacteria are alkaliphilic 

(K/K) or can ferment lactose and sucrose, as 

caused by bacteria. While the upright and 

sloping part is yellow or A/A indicates that 

bacteria are unable to ferment glucose, 

sucrose, and lactose, and the presence of 

black dots indicates the presence of H2S. 

TSIA media contains 1% lactose and 

sucrose, 0.1% glucose, as well as the 

indicator Phenol Red, which changes the 

color of the media from red-orange to yellow 

in acidic conditions. On the other hand, in an 

alkaline condition, the red-orange color will 

turn pink. This medium also contains 

sodium thiosulfate as an H₂S-producing 

substrate, which reacts with iron sulfate to 

form black FeS, making it easier to identify 

H₂S-producing bacteria from other types of 

bacteria (Burhana et al., 2024). The change 

in media reaction is evident in Figure 2. 

 

 

    
(a) (b) (c) 

Figure 2. Biochemical Test Results on TSA Media. (a) The initial condition of the TSIA media; (b) 

Suspected positive Salmonella spp.; (c) Suspected negative Salmonella spp. 
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(a) (b) (c) 

Figure 3. Biochemical Test Results on LIA Media. (a) The initial condition of the LIA media; 

(b) Suspected positive Salmonella spp.; (c) Suspected negative Salmonella spp. 

 

In the media LIA the unexpected 

positive reaction Salmonella spp. are 

characterized by no discoloration 

(remaining purple) with or without black 

dots (H2S). This is because the bacterium 

Salmonella spp. can decarboxylate lysine, 

leading to an increase in pH and the 

subsequent formation of cadaverine. 

Cadaverine can increase alkalinity and alter 

the pH indicator bromocresol purple to a 

purple color, whereas in acidic conditions, 

the color changes to yellow (Nissa et al., 

2023).  

A black dot marks the formation of 

H2S in LIA media. If bacteria do not produce 

H2S, this indicates that bacteria cannot 

reduce sulfur-containing amino acids. The 

discoloration of the LIA to yellow indicates 

that the bacteria are unable to decarboxylate 

lysine due to glucose fermentation 

(Hidayati, 2016). The change in media 

reaction is evident in Figure 3.  

The indole test was carried out on TB 

media that had been incubated by adding 

three drops of kovacs reagent and observing 

the media. The indole test is used to detect 

the enzyme Tryptophanase in bacteria 

capable of hydrolyzing the amino acid 

Tryptophan into indole and pyruvic acid. If 

the indole test is positive, it is characterized 

by the formation of a red ring on the surface 

of the media.  

A negative reaction is indicated by the 

absence of a red or yellow ring, while the 

presence of such a ring suggests Salmonella 

spp. It occurs due to the inability of the 

bacterium Salmonella enterica to hydrolyse 

the amino acid Tryptophan (Denis & 

Hepiyansori, 2024). The presence of indole 

is known by the addition of Kovacs reagent, 

which produces a red color on the surface of 

the media; this indicates a positive indole 

test. This red color change occurs due to the 

formation of a complex between indole and 

P-methyl aminobenzaldehyde contained in 

Kovacs reagents in acidic conditions (Kepel 

et al., 2020). Changes in reactions to TB 

media are evident in Figure 4. 
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(a) (b) (c) 

Figure 4. Results of Biochemical Tests on TB Media. (a) Initial condition of TB media; (b) suspected 

positive Salmonella spp.; (c) suspected negative Salmonella spp. 

 

   
(a) (b) (c) 

Figure 5. Results of Biochemical Tests on Urea Media. (a) Initial condition of Urea media; (b) 

Suspected positive Salmonella spp.; (c) Suspected negative Salmonella spp. 

 

 

Urea biochemical tests are conducted 

to determine the reaction of urease enzymes, 

which do not break the bonds of carbon and 

nitrogen, resulting in changes in pH. A 

positive reaction to urea is characterized by 

a change in color from yellow to pink. The 

presence of ammonia causes an alkaline 

State in the media, so Phenol Red turns pink. 

It indicates the occurrence of a positive 

reaction and the production of urea (Aini, 

2018). At the same time, negative reactions 

do not occur with color changes (such as 

yellow). It indicates that the suspect is 

positive for Salmonella spp. Due to the 

inability of bacteria of the Salmonella spp. to 

hydrolyse the enzyme urease (Shofia et al., 

2023). Changes in urea media reactions are 

visible in Figure 5.  

In the plating-out test with XLD 

media, which showed the characteristics of 

Salmonella spp. bacteria, there were three 

samples, but when the next stage was carried 

out, namely the biochemical confirmation 

test, it was unexpected Salmonella spp. 

Bacteria, this occurred due to the growth of 

other bacteria, but not Salmonella bacteria. 

Based on the confirmation of the 

biochemical test, as shown in Table 1, the 
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sample of fishery products that tests positive 

is suspected of containing Salmonella spp., 

specifically dried himego. It is marked in 

pink, with black XLD media, TSIA K/A 

media reacting positively to H2S, LIA media 

reacting positively to H2S, and Urea, and TB 

media reacting negatively. So, to confirm the 

presence of Salmonella spp. bacteria, it is 

necessary to carry out a serological 

confirmation test.  

Bacterial examination in serological 

tests uses the principle of reaction between 

antigens and antibodies. If antibodies are 

present in the serum, agglutination will 

occur (Syamsuddin et al., 2021). In this 

serological test, Polyvalent Antiserum was 

used against Salmonella O and H. 

Polyvalent O and H are types of antiserum 

that contain antibodies against different 

types of O antigens and H antigens from the 

bacterium Salmonella spp. Based on 

serological tests of fishery product samples, 

Dried Himego indicates that agglutination 

occurs after administration of Polyvalent O 

and H antiserums. It can be observed that the 

colonies of the sample Dried Himego exhibit 

a reaction with the serum, resulting in the 

formation of antibodies, and this sample is 

positive for the suspected bacterium 

Salmonella spp.  

Indicated bacteria Salmonella spp. on 

the product dried himego. It is caused by 

several factors related to hygiene, 

processing, and product handling. It is 

possible that contamination can occur in the 

early stages, i.e., from fish raw materials 

obtained from polluted waters that allow the 

existence of Salmonella spp.. Additionally, 

the post-harvest handling process is less 

hygienic, often involving the use of unclean 

tools or workers who are not working in 

sterile conditions. Other causes can also 

occur during the drying process that are not 

carried out in a clean State. Therefore, the 

combination of poor sanitation, substandard 

processing processes, and unhygienic post-

harvest handling is the leading cause of 

contamination with Salmonella spp. on dried 

himego (Yennie et al., 2017). 

Negative results were obtained in 

bacterial testing for Salmonella spp. in three 

samples: milkfish, Mackerel, and Mackerel. 

It, contrary to research Courtesy & Abdiani, 

(2018), that milkfish sold at the Tarakan City 

Gusher Market showed positive results for 

bacteria Salmonella tuition and research 

Putra (2022), indicates test results 

Salmonella spp. on eight samples of milkfish 

sold at TPI Gadukan Lumpur, Gresik 

Regency, East Java Province were detected 

with contamination Salmonella so that this 

study has not met health and food safety 

standards. However, based on research by 

Viola (2025), frozen mackerel products have 

shown negative results in testing for 

Salmonella spp. Additionally, research by 

Mulyana & Yanti (2018) has found that 

frozen mackerel samples obtained from UD 
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Company also yielded negative results. The 

Sorong I Cup also showed negative results 

for the presence of the bacterium 

Salmonella. These results indicate that the 

product meets food safety standards and 

demonstrate the implementation of effective 

sanitation systems and hygienic production 

processes. 

Negative results on bacterial testing of 

Salmonella spp. on fishery products tested at 

the BPPMHKP Surabaya II testing 

laboratory show that fishery products are 

safe for consumption and have met food 

safety standards. No indication of bacteria 

Salmonella spp.  shows that the production 

process for the three products has been 

carried out in accordance with hygiene 

standards, including hygienic handling 

during processing, proper water quality free 

from microorganisms, and effective 

supervision of the entire production chain. 

The implementation of food safety systems, 

such as HACCP (Hazard Analysis Critical 

Control Point), can effectively prevent 

contamination by Salmonella, among other 

pathogens, during the processing and 

distribution process (Viola, 2025). 

In this case it is very important to 

implement sanitation. Sanitation plays a 

crucial role in determining the level of 

bacterial contamination, as its purpose is to 

prevent the entry of bacteria into food and 

equipment used in the food processing 

process. Contamination prevention efforts 

can be achieved by improving individual 

hygiene and ensuring that the equipment 

used in fish processing is kept clean. In 

addition, proper handling and sanitation are 

essential to maintain the freshness of fish, 

because the longer the fish are exposed to 

open air, the fresher they will be. As a 

perishable food ingredient (Highly 

perishable food), fish requires fast, clean, 

careful, and cold handling in cold 

temperatures, namely in the temperature 

range of 0–4°C, so that the quality is 

maintained from the moment it is caught 

until it reaches the consumer. Washing 

hands is an important step in maintaining 

product cleanliness, as hands can be a source 

of contamination, carrying dirt, chemicals, 

or microorganisms (Rahmi et al., 2021). 

Based on research by Lokollo & 

Mailoa (2020) and Rahmi et al. (2021), it is 

known that during the process of distributing 

and handling fish in the market, traders 

generally wash the fish with seawater from 

the surrounding market area. In fact, the 

water has the potential to contain pathogenic 

bacteria such as Salmonella sp., Shigella, V. 

cholera, and E. coli. Therefore, traders must 

pay attention to the quality of the water used 

to wash fish in order to prevent pollution. 

 

CONCLUSION 

The identification results showed that, 

out of four samples tested at the Testing 

Laboratory of the Fishery Product Control 
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and Quality Supervision Agency 

(BPPMHKP) Surabaya II, only one sample 

was positive for Salmonella spp., which was 

a dried himego product.  

  

REFERENCES 

Aini, F. (2018). Isolation and identification 

of Shigella sp. causes of diarrhea in 

toddlers. BIO-SITE: Biologi dan Sains 

Terapan, 4(1), 1–40. 

Akbar, M. Y., & Diansyah, G. (2016). 

Detection of Salmonella sp. 

contamination in anchovy 

(Stolephorus spp.) as a fisheries 

product in Sungsang waters. Maspari 

Journal, 8(1), 25–30. 

Burhana, N. A., Surfiyanti, O., Agustina, E., 

& Faizah, H. (2024). Identification of 

pathogenic bacterial contamination of 

Salmonella sp. in fishery products 

using SNI ISO 6579:2015. Jurnal Laot 

Ilmu Kelautan, 6(1), 171–180. 

Christanti, S. D., & Azhar, M. H. (2019). 

Identifikasi bakteri Escherichia coli 

dan Salmonella sp. pada produk beku 

perikanan di Balai Karantina Ikan, 

Pengendalian Mutu, dan Keamanan 

Hasil Perikanan Surabaya II, Jawa 

Timur. Journal of Aquaculture 

Science, 4(2), 62–72. 

Denis, R., & Hepiyansori. (2024). 

Identifikasi bakteri Salmonella sp. 

pada bakso kuah di Kelurahan Bumi 

Ayu Kota Bengkulu. Jurnal Vokasi 

Kesehatan, 3(1), 43–48. 

https://doi.org/10.58222/juvokes.v3i1

.766 

Fikriyah, A. N., Nurjanah, N., Nurhayati, T., 

Primahana, G., & Barokah, G. R. 

(2024). Parameter kemunduran mutu 

sebagai indikator pembeda asal 

formaldehida pada ikan opah selama 

penyimpanan suhu chilling. Jurnal 

Pengolahan Hasil Perikanan 

Indonesia, 27(10), 932–943. 

https://doi.org/10.17844/jphpi.v27i10.

56765 

Umarudin, A., I. G. A., R., Slamet, N. S., 

Sembiring, F., & Sari, Y. R. N. K. Y. 

(2023). Buku bakteriologi 2. Media 

Sains Indonesia. 

Hidayati, S. N. (2016). Pertumbuhan 

Escherichia coli yang diisolasi dari 

feses anak ayam broiler terhadap 

ekstrak daun salam (Syzygium 

polyanthum [Wight.] Walp.). Jurnal 

Medika Veterinaria, 10(2). 

https://doi.org/10.21157/j.med.vet..v1

0i2.4636 

Hutomo, N. A., Moekti, B. S., Mukti, M. U. 

E., & Wardhani, L. D. K. (2020). 

Pencegahan penyakit salmonellosis 

melalui video animasi lagu edukasi 

pada anak SD, SMP, dan SMA di Kota 

Surabaya. Abdimas Toddopuli: Jurnal 

Pengabdian pada Masyarakat, 2(1), 

52–58. 

https://doi.org/10.30605/atjpm.v2i1.4

16 

Ihsan, B. (2021). Identifikasi bakteri 

patogen (Vibrio spp. dan Salmonella 

spp.) yang mengontaminasi ikan 

layang dan bandeng di pasar 

tradisional. Jurnal Pengolahan Hasil 

Perikanan Indonesia, 24(1), 89–96. 

https://doi.org/10.17844/jphpi.v24i1.3

4198 

Ihsan, B., & Abdiani, I. M. (2018). Deteksi 

dan identifikasi bakteri Salmonella 

spp. pada ikan bandeng yang dijual di 

Pasar Gusher Kota Tarakan. Jurnal 

Harpodon Borneo, 11(1), 46–51. 

Kementerian Kelautan dan Perikanan 

Republik Indonesia (KKP). (2025). 

Portal data statistik perikanan. 

https://portaldata.kkp.go.id/portals/dat

a-statistik/prod-ikan/summary 

Kepel, B. J., Bodhi, W., & Fatimawali. 

(2020). Pengaruh pH dan suhu 

terhadap aktivitas pereduksi merkuri 

bakteri resisten merkuri tinggi 

Bacillus cereus yang diisolasi dari urin 

pasien dengan amalgam gigi. E-GiGi, 

8(1). 

https://doi.org/10.35790/eg.8.1.2020.

28291 
 

https://doi.org/10.58222/juvokes.v3i1.766
https://doi.org/10.58222/juvokes.v3i1.766
https://doi.org/10.17844/jphpi.v27i10.56765
https://doi.org/10.17844/jphpi.v27i10.56765
https://doi.org/10.21157/j.med.vet..v10i2.4636
https://doi.org/10.21157/j.med.vet..v10i2.4636
https://doi.org/10.30605/atjpm.v2i1.416
https://doi.org/10.30605/atjpm.v2i1.416
https://doi.org/10.17844/jphpi.v24i1.34198
https://doi.org/10.17844/jphpi.v24i1.34198
https://portaldata.kkp.go.id/portals/data-statistik/prod-ikan/summary
https://portaldata.kkp.go.id/portals/data-statistik/prod-ikan/summary
https://doi.org/10.35790/eg.8.1.2020.28291
https://doi.org/10.35790/eg.8.1.2020.28291


354 
Jurnal Pro-Life, 12 (3): 324-355, November 2025 

 

 

Lokollo, E., & Mailoa, M. N. (2020). Teknik 

Penanganan dan Cemaran Mikroba 

pada Ikan Layang Segar di Pasar 

Tradisional Kota Ambon. Jurnal 

Pengolahan Hasil Perikanan 

Indonesia, 23(1), 103-111. 

Mathew, M., Afthab, M., S. S., C. S., 

Mathew, J., & K. R. E. (2024). 

Prevalence of antimicrobial resistance 

among the hydrogen sulfide producing 

bacteria isolated on XLD agar from 

the poultry fecal samples. Applied 

Biochemistry and Biotechnology, 

196(4), 2318–2331. 

https://doi.org/10.1007/s12010-023-

04633-4 

Melawati, B., Fakhrurrazi, & Abrar, M. 

(2019). Deteksi bakteri Salmonella sp. 

pada ikan asin talang-talang 

(Scomberoides tala) di Kecamatan 

Leupung Kabupaten Aceh Besar. 

JIMVET: Jurnal Ilmiah Mahasiswa 

Veteriner, 3(3), 175–180. 

Muchtar, M., Pasrun, Y. P., Rasyid, R., 

Miftachurohmah, N., & Mardiawati, 

M. (2024). Penerapan metode Naïve 

Bayes dalam klasifikasi kesegaran 

ikan berdasarkan warna pada citra area 

mata. Jurnal Informatika dan Teknik 

Elektro Terapan, 12(1). 

https://doi.org/10.23960/jitet.v12i1.38

79 

Mulyana, M., & Yanti, D. I. W. (2018). 

Analisa mikrobiologi dan 

organoleptik produk tenggiri beku 

(Scomberomorus commersonii). 

Media Teknologi Hasil Perikanan, 

6(2), 54–64. 

Musa, M., Mahmudi, M., & Lestari, A. 

(2024). Deteksi bakteri Salmonella sp. 

sebagai bioindikator pada budidaya 

udang vaname di pesisir Probolinggo. 

Water and Marine Pollution Journal: 

PoluSea, 2(2). 

https://doi.org/10.21776/ub.polusea.2

024.002.02.3 

Nissa, L. I. K., Rahayu, Y. P., Mambang, D. 

E. P., & Daulay, A. S. (2023). 

Prevalensi bakteri Salmonella sp. pada 

daging ayam potong di pasar 

tradisional, pasar modern, dan merek 

terkenal di Kota Medan. Journal of 

Pharmaceutical and Sciences, 6(4), 

1842–1853. 

https://doi.org/10.36490/journal-

jps.com.v6i4.330 

Putra, L. V. D. (2022). Deteksi cemaran 

bakteri Salmonella spp. pada ikan 

bandeng segar (Chanos chanos) di 

Tempat Pelelangan Ikan Gadukan 

Lumpur Kabupaten Gresik. 

Bioscientist: Jurnal Ilmiah Biologi, 

10(2), 881. 

https://doi.org/10.33394/bioscientist.v

10i2.6212 

Rahmi, N., Wulandari, P., & Advinda, L. 

(2021). Pengendalian cemaran 

mikroorganisme pada ikan: Mini 

review. Inovasi Riset Biologi dalam 

Pendidikan dan Pengembangan 

Sumber Daya Lokal, 1(2), 611–623. 

Rudin, N. A., Perdana, N. G. A., & Amalia, 

N. N. (2021). Identifikasi bakteri 

patogen Escherichia coli dan 

Salmonella spp. pada rectal swab 

penjamah makanan rumah sakit di 

Yogyakarta. Pro-Life, 8(3), 227–238. 

Shofia, Y. R., Agustin, A. L. D., Supriadi, 

S., & Ningtyas, N. S. I. (2023). 

Deteksi bakteri Salmonella sp. pada 

daging ayam broiler yang dijual di 

pasar rakyat Kota Mataram. 

Mandalika Veterinary Journal, 3(1), 

35. 

https://doi.org/10.33394/mvj.v3i1.772

6 

Syamsuddin, F. A., Hatta, M., Hamid, F., 

Natzir, R., Ahmad, A., & Bahar, B. 

(2021). The analysis of vitamin D 

receptor protein on Salmonella typhi 

infection in acute recurrent cases in 

endemic area in Eastern Indonesia. 

Biomedika, 14(2), 83–91. 

https://doi.org/10.31001/biomedika.v

14i2.1298 

Ummamie, L., Ferasyi, T. R., & Azhar, A. 

(2017). Isolasi dan identifikasi 

Escherichia coli dan Staphylococcus 

aureus pada keumamah di pasar 

tradisional Lambaro, Aceh Besar. 

https://doi.org/10.1007/s12010-023-04633-4
https://doi.org/10.1007/s12010-023-04633-4
https://doi.org/10.23960/jitet.v12i1.3879
https://doi.org/10.23960/jitet.v12i1.3879
https://doi.org/10.21776/ub.polusea.2024.002.02.3
https://doi.org/10.21776/ub.polusea.2024.002.02.3
https://doi.org/10.36490/journal-jps.com.v6i4.330
https://doi.org/10.36490/journal-jps.com.v6i4.330
https://doi.org/10.33394/bioscientist.v10i2.6212
https://doi.org/10.33394/bioscientist.v10i2.6212
https://doi.org/10.33394/mvj.v3i1.7726
https://doi.org/10.33394/mvj.v3i1.7726
https://doi.org/10.31001/biomedika.v14i2.1298
https://doi.org/10.31001/biomedika.v14i2.1298


355 
Jurnal Pro-Life, 12 (3): 324-355, November 2025 

 

 

JIMVET: Jurnal Ilmiah Mahasiswa 

Veteriner, 1(3), 574–583. 

Viola, I. (2025). Analisis mikrobiologi 

produk tenggiri beku (Scomber 

japonicus) di Balai KIPM Jakarta II. 

Jurnal Serambi Engineering, 10(1), 

11926–11931. 

Yusmila, T., Nuryadin, D. F. E., & Ramdani, 

I. (2025). Microbiological Testing for 

Bacteria Salmonella sp. on Tilapia 

(Oreochromis niloticus) Using ISO 

6579-1: 2017 Method at UPTD 

PPMHP Banten. Habitus Aquatica, 

6(1), 1-8. 

Yennie, Y., Aulia, R., & K, T. H. (2017). 

Keberadaan dan multiresistensi 

antibiotik Salmonella spp. dari produk 

perikanan segar di wilayah DKI 

Jakarta dan Bogor. Jurnal Pascapanen 

dan Bioteknologi Kelautan dan 

Perikanan, 12(1). 

https://doi.org/10.15578/jpbkp.v12i1.

345 

Zelpina, E., Walyani, S., Niasono, A. B., & 

Hidayati, F. (2020). Dampak infeksi 

Salmonella sp. dalam daging ayam 

dan produknya terhadap kesehatan 

masyarakat. Journal of Health 

Epidemiology and Communicable 

Diseases, 6(1), 25–32. 

https://doi.org/10.22435/jhecds.v6i1.2

771 

 

https://doi.org/10.15578/jpbkp.v12i1.345
https://doi.org/10.15578/jpbkp.v12i1.345
https://doi.org/10.22435/jhecds.v6i1.2771
https://doi.org/10.22435/jhecds.v6i1.2771

