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Occurrence of Vibrio parahaemolyticus from raw vegetables sold at local markets in Kota 

Samarahan, Sarawak 

 

Mimi Zianna Panchar 

Resource Biotechnology Programme 

Faculty of Resource Science and Technology 

Universiti Malaysia Sarawak  

 

ABSTRACT  

Vibrio parahaemolyticus is a pathogenic bacterium that causes gastroenteritis disease where symptoms 

include watery diarrhea, vomiting and fever. V. parahaemolyticus is commonly found in seafood and marine 

water due to its halophilic properties and the ability to live well in aquatic conditions. Although this 

bacterium is less expected to be present in non-marine food such raw vegetables, concern arises as recent 

studies revealed the occurrence of V. parahaemolyticus in commonly eaten raw vegetables in Malaysia. 

Therefore, this study was conducted to isolate and identify V. parahaemolyticus in raw vegetables marketed 

in Kota Samarahan. Three types of vegetables were purchased randomly from two wet markets and two 

supermarkets in Kota Samarahan area. In this study, Alkaline Peptone Water (APW) with addition of 3% 

NaCl was used as enrichment medium. Preliminary isolation was performed using Thiosulphate Citrate Bile 

Salt Sucrose (TCBS) agar followed by isolation on CHROMagar Vibrio. Presumptively positive isolates 

were stored in nutrient agar slant supplemented with 3% NaCl. A series of biochemical tests were performed 

for the identification of V. parahaemolyticus isolates. Thirty-two (53.33%) out of the 60 samples showed 

positive green colonies on TCBS agar whereas only 15 samples (25.00%) were positive for  mauve colonies 

after streaked onto CHROMagar Vibrio. However, none of the samples showed positive result of V. 

parahaemolyticus isolates after a series of biochemical tests.         

Keywords: V. parahaemolyticus; Alkaline Peptone Water (APW); Thiosulphate Citrate Bile Salt Sucrose 

(TCBS); CHROMagar Vibrio; biochemical tests.  

 

ABSTRAK  

Vibrio parahaemolyticus dikenali sebagai bakteria patogenik yang menyebabkan penyakit gastroenteritis di 

mana gejala-gejala penyakit termasuklah cirit-birit berair, muntah dan demam. V. parahaemolyticus 

biasanya ditemui di dalam makanan laut dan air marin kerana sifat halofiliknya dan kebolehan untuk hidup 

dengan baik dalam keadaan berair. Walaupun bakteria ini tidak begitu dijangka untuk hadir dalam makanan 

bukan marin seperti sayuran mentah, kesedaran timbul apabila kajian terkini telah mengesan kehadiran V. 

parahaemolyticus dalam sayuran yang biasanya dimakan mentah di Malaysia. Oleh sebab itu, kajian ini 

telah dijalankan untuk megasing dan mengenalpasti V. parahaemolyticus dalam sayuran mentah yang 

dipasarkan di Kota Samarahan. Tiga jenis sayuran telah dibeli secara rawak dari dua pasar basah dan 

pasar raya di sekitar kawasan Kota Samarahan. Dalam kajian ini, Alkaline Peptone Water (APW) dengan 

penambahan 3% NaCl telah digunakan sebagai media pengayaan. Pengasingan pertama dilakukan dengan 

menggunakan agar Thiosulphate Bile Salt Sucrose (TCBS) diikuti pengasingan di atas agar CHROMagar 

Vibrio. Isolat positif seterusnya disimpan di dalam agar nutrisi yang dibekalkan dengan 3% NaCl. Ujian-

ujian biokimia telah dilakukan bagi mengenalpasti species yang dikenhendaki dalam kalangan isolat 

tersebut. Tiga puluh dua (53.33%) daripada 60 sampel menunjukkan koloni hijau positif di atas agar TCBS 

sementara hanya 15 sampel (25.00%) didapati positif koloni ungu di atas CHROMagar Vibrio. 

Walaubagaimanapun, tiada sampel yang menunjukkan keputusan positif untuk isolate V. parahaemolyticus 

setelah ujian-ijian biokimia dilakukan.    

Kata Kunci: V. parahaemolyticus; Alkaline Peptone Water (APW); agar Thiosulphate Citrate Bile Salt 

Sucrose (TCBS); agar CHROMagar Vibrio; ujian-ujian biokimia.  
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 Introduction 

 

Vibrio parahaemolyticus is a common foodborne pathogen in Asia (Lee et al., 2008; Su 

and Liu, 2007). It is a gram-negative halophilic bacterium that lives in marine and 

estuarine environments around the world (Meador et al., 2007). It causes watery diarrhea 

often with abdominal cramp, nausea, vomiting fever and chills (Zulkifli et al., 2009). 

Gastroenteritis caused by V. parahaemolyticus is often not severe but it may cause 

septicaemia which is fatal to immune-compromised individuals (Su and Liu, 2007). 

Symptoms due to infection of V. parahemolyticus occur within 24 hours of ingestion 

(Zulkifli et al., 2009). Outbreaks of foodborne disease caused by V. parahaemolyticus are 

generally associated with contaminated raw or undercooked seafood (Tunung et al., 2010; 

WHO, 2010). However, only recent studies of outbreaks had associated with the 

consumption of fresh fruits and vegetables (Gorny, 2006). Fruits and vegetables, 

particularly those eaten raw and without peeling, have been demonstrated to be the 

transmission vehicle for many microorganisms (Erdogrul and Sener, 2005). 

 

There are several gastroenteritis cases involving contamination of V. 

parahaemolyticus and other pathogenic bacteria in fresh vegetables all over the world. For 

example, an outbreak associated with V. parahaemolyticus infection was reported in Chile 
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in the year 2005 with 3725 cases (Garcia et al., 2009). Meldrum et al. (2009) reported that 

two recent outbreaks in the United Kingdom show significant health problem could arise 

from the consumption of contaminated salads. Escherichia coli, Vibrio spp., and 

Salmonella spp. were also shown to be present in raw vegetables harvested from soil in 

Nigeria (Okafo et al., 2003). Another case was reported in United Kingdom where Listeria 

monocytogenes are found in ready-to-eat mixed salads (Little et al., 2007). Gopal et al. 

(2005) also stated that V. parahaemolyticis is the cause of 20 - 30% of food poisoning in 

Japan.  

 

Tunung et al. (2010) claimed that there is yet any report on the investigation of 

contamination of pathogenic V. parahaemolyticus in raw vegetables, apart from their 

previous study on the presence of total V. parahaemolyticus in raw vegetables in Malaysia. 

The study showed the prevalence of 20.65% of total V. parahaemolyticus in raw 

vegetables, which indicates that there are possible risks posed to consumers when 

consuming raw vegetables (Tunung et al., 2010). In Malaysia, vegetables are often eaten 

raw as ‘ulam’ and usually together with popular local cuisine such as ‘nasi lemak’, a 

traditional dish that often taken as a breakfast (Ponniah et al., 2009). Therefore, the study 

of V. parahaemolyticus contamination in raw vegetables in Kota Samarahan, Malaysia is 

important to provide useful information for future assessment and prevention.  
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1.2 Objectives  

 

The objectives of this study are: 

1) To isolate V. parahaemolyticus in raw vegetables marketed in Kota Samarahan, 

Sarawak by using TCBS and CHROMagar Vibrio. 

 

2) To identify V. parahaemolyticus in raw vegetables marketed in Kota Samarahan, 

Sarawak by using standard biochemical tests.  
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CHAPTER 2 

 

LITERATURE REVIEW 

 

2.1 Vibrio parahaemolyticus 

 

Vibrio parahaemolyticus belongs to the genus Vibrio, one of the five genera in the 

Vibriocanaceae family (Buller, 2004). According to the Ministry of Health (2001), the 

growth of V. parahaemolyticus is very rapid under optimum condition which includes 5 - 

43 
o
C temperature range, optimum at 37 

o
C, pH range between 7.8 - 8.6, and minimum pH 

for growth decreases as the incubation temperature increases towards the optimum.  

 

V. parahaemolyticus are able to grow in the presence or absence of oxygen, but 

grows optimally under aerobic condition. Other important characteristic of V. 

parahaemolyticus is its ability to grow in NaCl concentrations from 0.5 - 10%. It can also 

survive freezing although number reduced 10-100 folds. Both pathogenic and non-

pathogenic forms of V. parahaemolyticus can be isolated from marine and estuarine 

environments and from fish and shellfish found in these environments (FDA, 2009).  

 

 

 

 



6 
 

2.2 Route of transmission 

 

V. parahaemolyticus cannot be transferred from one person to another. Cases of V. 

parahaemolyticus usually occur during summer, due to the fact that the bacteria can be 

found floating freely in coastal waters and in organism living within. During cooler 

climate, the bacteria are commonly found at the bottom of the marine environment (EHA, 

2010).   

 

According to FDA (2009), the infection of this microorganism is associated with 

the consumption of raw, improperly cooked or contaminated fish and shellfish. Cross-

contamination of raw fruits and vegetables with seafood during handling, particularly at 

retail location, shows a potential mode of transmission to humans (WHO, 2010). Recent 

foodborne outbreaks throughout the world have been intensively linked to consumption of 

fresh fruits, vegetables, and unpasteurised juices (Gorny, 2006).  

 

2.3 Gastroenteritis clinical manifestation  

 

V. parahaemolyticus is an intestinal infection that is characterised by lower gastrointestinal 

distress such as diarrhea and cramps. In some cases, nausea, vomiting, fever and headache 

may also be experienced (EHA, 2010).  The illness is usually mild or moderate, although 

some cases may require hospitalization. The incubation period is 4 - 96 hours after the 

ingestion of the bacteria, with a mean of 15 hours. Disease is caused when V. 

parahaemolyticus attached itself to the small intestine and excretes toxin (FDA, 2010).  
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The infection of V. parahaemolyticus can also occur through wounds exposed to 

marine animals or warm coastal waters especially in Southeast Asian (Wong et al., 2001). 

This is due to the short warm period which is sufficient for V. parahaemolyticus that has 

short generation time (8 - 9 min) to grow until infectious level (Daniels et al., 2000). 

 

2.4 Isolation and identification of V. parahaemolyticus 

 

V. parahaemolyticus cells are often injured by food-processing; such injured cells may not 

be recovered by plating on selective media. Therefore, enrichment should involve special 

media to ensure the optimum recovery of both injured and healthy cells (Wong, 2003). 

Moreover, as V. parahaemolyticus is a halophilic bacterium, Alkaline Peptone Water 

(APW) or LB broth supplemented with 3% NaCl is usually used as enrichment medium for 

the isolation of V. parahaemolyticus.  

 

There are two most common medium used in the isolation of V. parahemolyticus, 

which are Thiosulphate Citrate Bile Salt Sucrose agar (TCBS) and CHROMagar Vibrio. 

For TCBS agar, green or blue-green colonies will appear on the agar if V. 

parahaemolyticus is present in the samples (Zulkifli et al., 2009).  Another selective 

medium, CHROMagar Vibrio that was developed by Kudo et al. (2003) is also used in the 

isolation of V. parahaemolyticus. Presence of this bacterium in the samples is confirmed 

by the formation of mauve colonies on the medium agar. CHROMagar Vibrio can permit 

an improved detection of V. parahaemolyticus and has a colony differentiation by colour 

which is more powerful than the classical TCBS medium (Kudo et al., 2001).  
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2.5 Biochemical characteristic of V. parahaemolyticus 

 

Voges-Proskauer (VP) test is conducted to identify bacteria that is capable of 2,3-

butanediol fermentation. MRVP medium that was used in this test contains glucose, 

peptone and phosphate buffer. Some organisms do not produce stable acid end products 

and instead further metabolize acid into more neutral end product like 2,3-butanediol. 

During the test, culture was observed after 15 minutes for the formation of pink complex 

that indicates positive result for 2,3-butanediol fermentation. V. parahaemolyticus gave 

negative result for this test (Thakur et al., 2003). 

 

 

The ability of microorganism to utilize citrate as the source of carbon for 

metabolism and growth is used as the indicator for Simmon’s Citrate test. Green-coloured 

Simmon’s Citrate agar turned into intense blue after 24 hours incubation if the 

microorganism is capable of citrate utilization (MacFaddin, 2000). 

 

 

Motility test is conducted using SIM medium to determine whether the organism is 

motile or non-motile. According to MacFaddin (2000), motile organism showed some 

turbidity towards the end of the stabbing line with abundant ends instead of sharp-edge like 

along the stabbing line.  

 

 

Triple sugar iron medium was used in this test to determine the characteristic of the 

organism in terms of the ability to ferment glucose and/or lactose and the production of 

H2S (Kim et al., 1999). According to BAM (2004) for V. parahaemolyticus, the result 

supposed to obtain alkaline top and acidic bottom (red-coloured slant and yellow-coloured 

bottom) and no H2S production (no black colour on agar). This result is due to the ability 
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of V. parahaemolyticus to ferment glucose but unable to ferment sucrose and lactose 

(BAM, 2004). 

 

 

Table 2.5 Standard biochemical tests for V. parahaemolyticus isolates (Khan et al., 2007). 

Biochemical tests Results for V. parahaemolyticus 

Voges - Proskauer - 

Growth in 0% NaCl - 

Growth in 3% NaCl + 

Growth in 8% NaCl + 

Growth in 10% NaCl - 

Simmon Citrate - 

Motility  + 

H2S production - 

Glucose fermentation + 

Lactose fermentation - 

Sucrose fermentation - 

 

 

2.6 Virulence properties of V. parahaemolyticus 

 

While most of V. parahaemolyticus strains isolated from environment and food are not 

virulent, the presence of virulence factor such as toxin gene must be identified and 

determined before the isolates are claimed to be virulent and pathogenic (Wong, 2002).  

 

 Only members of V. parahaemolyticus that produce virulence factors are 

considered to be pathogenic and can cause acute gastroenteritis (Robert-Pilot et al., 2004). 

Pathogenic V. parahaemolyticus produce either thermostable direct haemolysin (TDH), 

TDH-related haemolysin (TRH) or both. TDH and TRH which respectively encoded by 
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tdh and trh gene are recognized as major virulence factors of V. parahaemolyticus (Ana et 

al., 2007).   

 

 ToxR gene, which is the regulatory gene of V. parahaemolyticus, is present in all 

strains (Tunung et al., 2010). Besides toxR, gyrB gene can also be used for the detection of 

V. parahaemolyticus using PCR because this gene is also found to be conserved among V. 

parahaemolyticus isolates (Kasthuri et al., 1998).  
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CHAPTER 3 

 

MATERIALS AND METHODS 

 

3.1 Sample collection  

 

A total of 60 samples were collected from two supermarkets (Everrise and Unaco) and two 

wet markets (Desa Ilmu and Samarindah) in Kota Samarahan area. There were three types 

of vegetables bought at each market, which are cucumber, tomato, and long bean. Names 

and locations of the samples were recorded during the sampling. During sampling, 

polystyrene box with ice inside was used as temporary storage of the vegetables to keep 

the samples chilled. Any delay of sample processing was minimised and samples were 

transported to the laboratory as soon as possible for the next processing step. The sampling 

was carried out continuously for 10 weeks starting from October 2010 until December 

2010.   

Table 3.1 Types of vegetable samples. 

Vegetable’s type Local name Scientific name 

Cucumber Timun Cucumis sativus 

Tomato Tomato Solanum lycopersicum 

Long bean Kacang panjang Vigna unguiculata 

 

 

 

 



12 
 

3.2 Enrichment of samples      

 

Enrichment of all samples was performed by using Alkaline Peptone Water. The 

enrichment broth was prepared by dissolving 25.5 g of Buffered Alkaline Peptone powder 

with 1 litre distilled water. After adding 3% of NaCl in the solution and pH adjusted to pH 

8.6, the solution was autoclaved at 121 
o
C for 15 minutes. 

25 g of finely chopped samples were weighted and transferred into a stomacher 

bag. Working surface, knife and chopping board was sterilized by using 70% ethanol. 225 

mL of APW was then added to the sample inside the stomacher bag and homogenised. The 

samples were then incubated at 37 
o
C for 18 - 24 hours.  

 

3.3 Preparation of TCBS agar 

 

TCBS agar was prepared by using dissolving approximately 66 g of TCBS agar powder in 

750 mL of distilled water. The solution was boiled on a hot plate and continuously stirred 

using a stirrer. Lastly, it was poured onto sterile petri dishes inside a laminar flow hood.  

 

3.4 Preparation of CHROMagar Vibrio 

 

CHROMagar Vibrio was prepared by dissolving 20.13 g of CHROMagar Vibrio powder 

into 269.5 mL of distilled water. The solution was then boiled on a hot plate and stirred 
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using a stirrer. Next, the solution was boiled in microwave for 15 seconds before it was 

poured into sterile petri dishes inside a laminar flow hood.  

 

3.5 Isolation of V. parahaemolyticus 

 

After enrichment with Alkaline Peptone Water, all samples were subjected to serial 

dilution by using sterilised distilled water. One millilitre of enriched sample was pipetted 

and added to 9 mL of sterilised distilled water. Dilution was made up to 10
-4

. Only dilution 

at 10
-3

 and 10
-4

 were selected and further spread-plated onto TCBS agar. The plates were 

then incubated overnight at 37 
o
C. The colour and morphology of colonies grown were 

observed and recorded. Only green colonies of V. parahaemolyticus were selected and 

streaked onto CHROMagar Vibrio.  All plates were incubated at 37 
o
C for 18 - 24 hours. 

Observation on CHROMagar Vibrio was made and only mauve colonies of V. 

parahaemolyticus were selected and stored onto nutrient agar slant supplemented with of 

3% NaCl as work and stock cultures.  

 

3.6 Biochemical tests for the V. parahaemolyticus identification 

 

A series of biochemical tests were carried out including salt tolerance test, Voges - 

Proskauer (VP) test, Simmon’s citrate test, motility test and carbohydrate fermentation 

together with production of hydrogen sulphide (H2S) test using Triple Sugar Iron medium.  
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All colonies which were used for biochemical testing must be of a fresh culture. 

Inoculation using sterile inoculating loop was made from the stock culture in nutrient agar 

(NA) slant and streaked onto CHROMagar Vibrio. It was then incubated overnight at 37 

o
C. After that, single colonies from CHROMagar Vibrio were further streaked onto NA 

agar plate, incubated at 37 
o
C for 18 - 24 hours. Single colonies from the NA agar plates 

were used in biochemical testing.  

 

3.6.1 NaCl tolerance test 

 

Luria Bertani broth supplemented respectively with 0%, 3%, 8% and 10% NaCl were 

prepared prior to growth in NaCl test. Single colonies from NA agar were inoculated into 

the broth before incubated overnight under the temperature of 37 
o
C. Growth in all broth 

were observed and recorded. Turbid broth solution indicates positive result for V. 

parahaemolyticus isolates growth in the respective Luria Bertani broth. 

 

3.6.2 Voges - Proskauer test 

 

For the Voges - Proskauer test, a single colony was picked using a sterilised inoculating 

loop and inoculated into a universal bottle containing 5 mL of MRVP broth. The broth was 

then incubated for about 24 hours at 37 
o
C. The inoculated broth with a positive growth 

was then added with 2 to 3 drops of Barritt’s reagent A, followed by 2 to 3 drops of 

Barritt’s reagent B. The culture was observed after 15 minutes for the formation of pink 
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colour complex as an indicative of positive VP test. V. parahaemolyticus isolates gives 

negative reaction for Voges - Proskauer test. 

    

3.6.3 Simmon’s Citrate test 

 

Simmons’s Citrate test was carried out using a sterilised inoculating loop to pick up single 

colonies and streaked onto Simmon’s Citrate agar plates. The agar was then incubated 

overnight at 37 
o
C. Positive result for V. parahaemolyticus isolate shows no colour changes 

on the green-coloured Simmon’s Citrate agar plates.        

 

3.6.4 Motility test  

 

Motility test was conducted using Sulphate Indole Motility (SIM) medium. The SIM 

medium was suspended into distilled water and heated until boiled before transferred into 

tubes and autoclaved for 15 minutes at 121 
o
C. After that, the agar was allowed to solidify 

at room temperature. A sterilised inoculation needle was used to inoculate samples into the 

SIM agar. The agar was stabbed in with the needle as straight line as possible and 

withdrawn very carefully to avoid destroying the straight line. All stabbed-SIM medium 

were incubated at 37 
o
C for 24 hours.   
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3.6.5 Triple Sugar Iron (TSI) test  

 

For the TSI test, a single colony from NA agar was picked using sterilised stabbing needle 

and gently stabbed onto pre-prepared TSI agar. Precautionary steps were taken not to stab 

the agar too deeply. The surface of TSI agar was then streaked using the same stabbing 

needle. All TSI agars were then incubated in an incubator for 18 - 24 hours at 37 
o
C. Red-

coloured bottom and yellow-coloured slant indicate positive result for V. parahaemolyticus 

isolates as it is positive for glucose fermentation and indole test while shows negative 

result for H2S production.   

 

 Upon completion of the biochemical tests, positive isolates of V. parahaemolyticus 

were selected and grown on NA slant with the addition of 3% NaCl for stock culture.  

 

 

 

 

 

 

 

 


