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ABSTRACT     

Fiheries products that will be exported or marketed domestically, must have the specified food 

safety criteria. One of the criteria that the products is safe to be marketed and consumed is free from the 

presence of pathogenic bacteria. One of the common pathogenic bacteria found in food is Vibrio 

cholerae. The purpose of this research aims to examine, isolate and confirm the presence of dangerous 

pathogenic bacteria V. cholerae which shouldn’t exist in fisheries products with sample Frozen cuttle 

fish, frozen baby octopus small cut and Pasteurized crab meat. This research was held from July-August 

2018 at Cirebon Test and Application of Fishery Products Technical Unit Agency. Data is collected 

through direct observation or testing in a microbiology laboratory with conventional methods using 

special media for V. cholerae such as Alkaline Peptone Water (APW) and Thiosulfate Citrate Bile Salts 

Sucrose (TCBS). The testing is qualitative, so the results obtained are either positive or negative. The 

results of the research showed that there’s no pathogenic bacteria V. cholerae were found in tested 

fisheries products so that they were safe to consume and satisfied the standards to be marketed. 
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1.  INTRODUCTION                  

 

Indonesia has the potential of fisheries, marine and fishery products. Fishery as one sub 

sector supporting Indonesia's economy also needs to be developed to improve the international 

trade in Indonesia (Rachmawati et al., 2017). Fishery products that will be exported or marketed 

must meet predetermined safety criteria, including fishery products which are products for 

consumption. One of the criteria that the product is safe to be marketed and consumed is free 

of any pathogenic bacteria. Among some of the pathogens that are often found in food products, 

especially fishery products is Vibrio spp (Osunla & Okoh, 2017). One of the causative agent of 

cholera is the species Vibrio cholerae. Based on Novoslavskij et al. (2016) the presence of 

human pathogenic microorganisms in fish and fish products may be affected by various factors, 

including cultural practices, environmental conditions, processing, and distribution of products. 

The most important fish pathogens can be generally divided into two groups: those native to 

natural freshwater habitats and those associated with water pollution. 

Vibrio cholerae is highly motile, gram-negative, curved or comma-shaped rods with a 

single polar flagellum (Kumari et al., 2014). According Faruque et al. (1998), states that V. 

cholerae can move very actively through one smooth flagella (monothric) and is aerobic or 

facultative anaerobes. These bacteria can grow rapidly when grown on solid media Thiosulfate-

citrate-bile-sucrose or commonly known as TCBS. In this medium, Vibrio cholerae is yellow 

so that it can be distinguished from other bacterial colonies to facilitate the isolation process. V. 

cholerae can survive in an environment with pH 6-11 (Thomas et al., 2006) and is found in the 

surrounding environment such as river water, sea water, well water, reservoir water and animals 

that are commonly consumed by humans. It is believed that there is a type of Vibrio sp. 

originating from Indonesia that probably does not exist in other countries, because the diversity 

of Vibrio species in Indonesian waters is still very little studied and analyzed (Felix et al., 2011). 

Vibrios of seafood origin have attracted increasing attention from time to time as it is 

found to be one of the most important causes of human food poisoning (Chakraborty et al., 

2008). When these bacteria and contaminate food consumed by humans in a certain amount, it 

can cause a gastrointestinal infection that causes cholera (Moreno & Taylor, 2013). The most 

common causes of infections related to seafood, most hospitalizations and deaths are caused by 

bacterial agents. Various types of viruses, bacteria, and parasites have been involved in seafood 

related outbreaks, which are reported worldwide (Butt et al., 2004). The spread of Vibrio 

cholerae bacteria can occur through water or animals that live in water contaminated by the 

bacteria Vibrio cholerae (Cabral, 2010). The purpose of this research aims to examine, isolate 

and confirm the presence of dangerous pathogenic bacteria V. cholerae which shouldn’t exist 

in fisheries products with sample frozen cuttle fish, frozen baby octopus and pasteurized crab. 

  

 

2.  MATERIALS AND METHODS 

 

The study was conducted in Cirebon Test and Application of Fishery Products Technical 

Unit Agency, West Java in July - August 2018. The method used is the exploration method 

using two data, namely primary data and secondary data. Primary data is obtained by 

conducting direct observation or testing including examining, isolating and confirming the type 

of pathogenic bacteria Vibrio cholerae in the sample of fishery products used (frozen cuttle fish, 
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frozen baby octopus and pasteurized crab). The secondary data is obtained by collecting 

literature related to testing Vibrio cholerae bacteria. 

The procedure for testing V. cholerae uses the National Standardization Agency of 

Indonesia (Tapotubun, 2016) principle, namely Indonesia National Standar (INS) 01-2332.4-

2006. Based on Sanders (2012), the testing process is applied aseptic technique. Before testing, 

the media and reagents used for biochemical tests were prepared by weighing as needed and 

dissolved with distilled water according to each procedure. The samples tested were first grown 

on enrichment media and detected by growing on the agar selective medium. Colonies 

suspected of V. cholerae in the agar selective medium isolation was followed by confirmation 

through biochemical tests to convince the presence or absence of V. cholerae (Huq et al., 2012). 

 

Sample weighing: The testing procedure begins by weighing samples of frozen cuttle fish, 

frozen baby octopus small cut and crab pasteurized cans. Each weigh as much as 25 g and then 

put in a petri dish, cover to avoid contamination with bacteria in the vicinity. The weighed 

sample was put in a sterile plastic, 225 ml of an Alkaline Peptone Water (APW) solution was 

added. Homogenization for 1-2 minutes with a stomatcher. Then put it back into the bottle of 

Scott and incubate for 12-24 hours at 36 ºC ± 1 ºC. 

 

Isolation of Vibrio cholerae: 1 ose needle inserted as deep as 1 cm from the surface of the 

liquid sample, then scratched on TCBS agar media. Incubated TCBS agar at 36 ºC ± 1 ºC for 

18-24 hours. After incubation, observe the presence of V. cholerae with the characteristics of 

large V. cholerae colonies, yellow, smooth surface, opaque center and bright edge. 

 

Purification: Carefully taken 3 or more suspected colonies from each TCBS agar, etched into 

the T1N1 agar. Incubated for 18-24 hours at 36 ºC ± 1 ºC. 

 

Biochemical Test Introduction: If after checking TCBS agar to obtain a positive or 

unexpected result containing V. cholerae, then proceed with a biochemical test to confirm 

whether the bacteria include V. cholerae or other types of Vibrio bacteria. 

1) Oxidase Test 

Oxidation test was carried out by scraping 1 ose of T1N1 agar or Tryptic Soy Agar (TSA) 

+ 1.5% NaCl into a petri dish containing TSA agar. Incubate at 36 ºC ± 1 ºC for 18-24 hours. 

Add 2 - 3 drops of oxidase to the bacterial colonies. Positive reactions are marked in blue. 

2) Sensitivity Test for 0/29 vibriostat 

Etch 1 ose of the T1N1 agar, place the disk 0/129 10 µg and 150 µg on the most tightly 

etched and incubated at 36 ºC ± 1 ºC for 18-24 hours. Observe growth around the disc. Sensitive 

reactions are indicated by the formation of a zone around the disk (S) and a resistance reaction 

characterized by growth around the disk (R). Vibrio cholerae is sensitive to 0/129 10 µg and 

150 µg. 

3) Triple Sugar Iron (TSI) Agar and Kliger Iron Agar (KIA) 

Colonies of TSA + 1.5% NaCl were inoculated with scratches on agar slant on TSI and 

KIA agar to use an ose needle, then incubated at 36 ºC ± 1 ºC for 18-24 hours. V. cholerae 

produces acid (yellow) in agar slant, acid (yellow) in agar straight and not produce H2S gas.  
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4) Tolerance Test on Salt 

Inoculated cultures from TSB into 3 tubes each containing Tryptone Broth 1% which 

added 0%, 1% and 3% NaCl (T1N0, T1N1, T1N3). Incubated at 36 ºC ± 1 ºC for 18-24 hours. 

Positive reactions are characterized by turbidity, V.cholerae grows on T1N0 and T1N3 media. 

 

Advanced Biochemical Test: advanced biochemical test was conducted when the preliminary 

biochemical tests found that the typical reaction V.cholerae 

1) Urea Hydrolysis Test 

Inoculate 1 ose of TSA + 1.5% NaCl into Urea media. Incubate at 36 ºC ± 1 ºC for 18 

hours. Positive reactions are indicated by discoloration of the media from orange to pink. V. 

cholerae does not have the ability to hydrolyze Urea. 

2) Arginine, Lysine and Ornithin tests 

Inocullate of TSA + 1.5% NaCl into 3 basic media tubes containing Arginine, Lysine and 

Ornithin and into 1 control tube that does not contain amino acids. Incubate at 36 ºC ± 1 ºC for 

4 days. V.cholerae produces a negative Arginine dihydrolase reaction, Lysine and Ornithin are 

positive. 

3) Carbohydrate Fermentation Test 

Inoculated 1 ose of TSA + 1.5% NaCl into each Purple Broth Base tube containing sucrose, 

lactose, D-mannitol, D-mannose, D-cellobiose and arabinose. Incubate at 36 ºC ± 1 ºC for 4-5 

days. A positive reaction produces acid and converts the media to yellow. 

 

Interpretation of Results 

After testing, the test results are adjusted to the minimum characteristics of biochemical 

tests for identification of V. cholerae. Table 1 is a minimum characteristics of the biochemical 

test. Oxidative-Fermentative Medium 

 

Table 1. Minimum characteristics of the biochemical test Vibrio cholera. 

 

 Type of test Interpretation of results 

1 Morphology Gram-negative, rod shape or coma 

2 TSA 
Agar slant : acid (yellow) 

Agar straight : acid (yellow) 

3 
Oxidative-Fermentative 

Medium 
 

Positive oxidative and positive 

fermentative 

4 Oksidase Positive 

5 Arginin dehidrolase Negative 

6 Lysine dekarboksilase Positive 

7 VP Variable 

https://catalog.hardydiagnostics.com/cp_prod/content/hugo/ofbasalmedium.htm
https://catalog.hardydiagnostics.com/cp_prod/content/hugo/ofbasalmedium.htm
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8 
Growth at temperature  

42 °C 
Positive 

9 Halophilik 
T1N0 = positive; T1N1 = positive; 

T1N3 = positive; T1N6 : negative 

10 Sucrose fermentation Positive 

11 ONPG Positive 

12 Arabinose fermentation Negative 

13 Sensitivity to 0/129 Sensitive (S) terhadap 10 μ g dan 150 μg 

 

 

3.  RESULT  

 

Based on the results of testing of 3 types of fishery products in Table 2, namely frozen cuttle 

fish, frozen baby octopus and pasteurized crab, the results were the presence of colonies of V. 

cholerae bacteria in small cut frozen baby octopus samples. This can be seen based on macroscopic 

observations by looking at the signs or characteristics of V. cholerae that appear, so that further 

biochemical tests are carried out (Table 3). 

 

Table 2. Test Results of Fishery Product Samples 

 

No Fishery product Code 

Results 

Vibrio group 

bacteria 

Pathogenic Bacteria 

Vibrio cholerae 

1 Frozen cuttle fish a negative negative 

2 
Frozen Baby 

Octopus 
b positive negative 

3 Pasteurized crab c negative negative 

 

 

Tabele 3. Biochemical Characteristics of V. cholerae Sample Test Results. 

 

Test Results 

TCBS agar Yellow 

Oxidase + 

Arginine dihiydrolase - 

Ornithine Decarboxylase + 
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Lysine Decarboxylase + 

Growth: 

0% NaCl + 

1% NaCl - 

3% NaCl + 

Acid: 

Sucrose + 

D-Cellobiose + 

Lactose + 

Arabinose + 

D-Mannose + 

D-Mannitol + 

Sensitivity of: 

 

10 µg 0/129 Sensitive 

150 µg 0/129 Sensitive 

Urea - 

 

                      

   
(a) (b) (c) 

 

Figure 1. Test Result: (a) Frozen cuttle fish, (b) Frozen baby octopus, (c) Pasteurized crab 

 

 

4.  DISCUSSION 

 

Based on the test results, the frozen cuttle fish samples showed a negative result, where 

the bacteria that grew on TCBS media did not show characteristics of V. cholerae bacteria 

because the colonies were green and there was black which was the result of H2S gas formation. 

Then for canned pasteurized crab samples showed negative results, in the absence of yellow 

colonies that showed no growth on TCBS media. As for the results of testing of frozen baby 

octopus small cut samples, there are signs of colonies of pathogenic bacteria V. cholerae.  
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The suspected colonies are bright yellow, smooth surfaces, bright edges that show growth 

in TCBS agar media. Thus it is necessary to carry out further testing. 

 

Biochemical Test Introduction 

1) Oxidase test 

Oxidase test serves to determine the presence of cytochrome oxidase that can be found in 

certain microorganisms, including V. cholerae. The oxidase test results show a positive reaction 

with a change in dark blue (Figure 2). 

 

 
 

Figure 2. Result of Oxidase Test 

 

 

2) Sensitivity test for 0/29 vibriostat 

The test results showed that bacteria tested sensitive to 10 mg and 150 mg were 

characterized by the formation of zones around the disk (Figure 3). Sensitivity test for 0/129 

vibriostats was used to see suspected colonies sensitive or resistant to 0/129 vibriostat 10µg and 

150 µg. The Vibrio cholerae species is sensitive to a mixture of 0/129 (2,4-diamino-6,7-

diisopropylpteridine phosphate), which distinguishes them from Aeromonas species, which are 

resistant to 0/129 (Abbott et al., 1998). 

 

 
(a) 

 

 
(b) 

 

Figure 3. Result of Sensitivity test (a) sensitivity 10 µg, (b) sensitivity 150 µg 
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3) TSI and KIA test 

Triple Sugar Iron (TSI) and Kligger Iron Agar (KIA) which have been incubated for 18-

24 hours can be observed by looking at the color changes (Figure 4). Based on the test results, 

the TSI agar slant and straight become yellow (acid). While in the KIA test the agar slant is 

yellow (acidic) and agar slant is red (alkaline). KIA contains sugar which will be reacted by 

bacteria and form an acidic atmosphere which is marked in yellow, while the alkaline 

atmosphere is marked in red. 

 

 
(a) 

 
(b) 

 

Figure 4. Result: (a) TSI, (b) KIA 

 

 

4) Tolerance Test on Salt  

This test aims to see the suspected colonies can live at a predetermined salinity according 

to the characteristics of V. cholerae. Based on the results of the test, a positive reaction was 

characterized by turbidity on the T1N0 and T1N3 media which showed the suspected colony of 

V. cholerae growing on the medium. 

 

 
(a) 

 

 
(b) 

 

 
(c) 

 

Figure 5. Result of Tolerance Test on Salt: (a) T1N0, (b) T1N3, (c) T1N6 
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Advanced Biochemical Test 

1) Urea Hydrolysis Test 

The test results showed a positive reaction, indicated by the change in color of the media 

from orange to pink, this indicates that V. cholerae does not have the ability to hydrolyze Urea 

(Carr, 2017). 

 

 
 

Figure 6. Hasil Uji Hidrolisis Urea 

 

 

2) Arginine, Lysine and Ornithin tests 

Decarboxylase reaction to amino acids produces alkaline pH and converts the media to 

bright purple (positive reaction) (Mah et al., 2003). While the glucose fermentation reaction 

produces acid and converts the media to yellow (negative reaction). Control tubes that do not 

contain amino acids turn yellow. V. cholerae produces a positive arginine reaction, lysine and 

Ornithin are positive (Choopun et al., 2002). The test results showed a negative reaction on 

arginine media and positive reactions in the media of Lysine and Ornithin. 

 

 
(a) 

 
(b) 

 
(c) 

 

Figure 7. Test Results: (a) Arginin, (b) Lysine, (c) Ornithin 
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3) Carbohydrate Fermentation Test 

In this carbohydrate fermentation test, the sugars used were Sucrose, Lactose, D-

mannitol, D-mannose, D-cellobiose and Arabinose (Abbott et al., 2003). Based on the results 

of carbohydrate fermentation testing, all the tested media showed a positive reaction in which 

there was a yellow change in color indicating a change in pH to acid. The test results showed a 

discrepancy with the BAM (Bacteriological Analytical Manual) FDA 1998 quality standard, 

where Vibrio cholerae should not be able to ferment D-cellobiose, Lactose and Arabinose 

(Sariadji et al., 2015). Some studies show that there are various sources of transmission from 

the bacterium V. cholerae. Food sources derived from fishery products are one of the most 

common sources of transmission. This is closely related to the theory that water with high 

salinity content such as sea water is a natural place of life for Vibrio sp. thus facilitating the 

contamination process (Vernberg et al., 1992). 

 

   

(a) Sucrose (b) Lactose (c) D-mannitol 

 

   
(d) D-mannosa (e) D-cellobiose (f) arabinosa 

 

Figure 8(a-f). Results of Carbohydrate Fermentation Test 

 

 



World Scientific News 119 (2019) 192-203 

 

 

-202- 

5.  CONCLUSIONS 

 

The results showed that the three samples of fisheries products tested (frozen cuttle fish, 

frozen baby octopus and pasteurized crab) it was not indicated to contain pathogenic bacteria 

Vibrio cholerae in both qualitative and biochemical tests. The frozen baby octopus samples had 

a chance of contaminated V. cholerae. The results of the minimal characteristic test of 

V.cholerae biochemical test on frozen baby octopus samples obtained 3 tests that were not in 

accordance with the characteristics of V. cholerae, namely carbohydrate fermentation test (D-

cellobiose, Lactose and Arabinose) where Vibrio cholerae should not be able to ferment D-

cellobiose , Lactose and Arabinose. Thus it was concluded that the bacteria were Vibrio bacteria 

but not Vibrio cholerae, given the variety of Vibrio bacteria. 
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