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• Foodborne diseases (FBDs) are the illness 

conditions caused by the ingestion of food 

containing biological, chemical, or physical 

hazards. 

• Salmonella is 1 of 4 key global causes of diarrheal 

diseases.

• The recent estimation of cost of illness due to 

foodborne bacteria was about USD 92 per-episode 

and 63 USD$ per day (SFFF, 2019),

• Annul net of chicken meat consumption in 2019: 

290,224 ton/year (GDAHP, 2019.  

• Basic food hygiene practices, such as "cook 

thoroughly", can help to prevent FBDs.

Key facts



• To determine the prevalence of Salmonella spp. and S. aureus in 
chicken and pork meat and cutting boards for chicken and pork in 
Cambodian traditional markets and supermarkets .

Objective of this study



• This cross-sectional study was carried out between 
October 2018 and August 2019. 

• Markets comprised 532 samples from 52 traditional 
markets and 6 supermarkets in 25 
provinces/municipalities of Cambodia. 

• Specimen: pork, chicken and swab of cutting boards

• Bacteria pathogen: Salmonella and Staphylococcus 

• Protocols: 

- Detection Salmonella species (ISO 6579-1_2017)

- Most Probable Number of Salmonella (Pavic et al., 2010)

- Enumeration and Detection Staphylococcus (ISO-6888-1, 
1999) 

Materials and methods



Sampling and Sample collection 

Sampling round 
Chicken 

meat
Chicken cutting 

board
Pork cutting 

board
Pork

Traditional market1 156 52 52 156

Repeat sampling2 30 10 10 30

Supermarkets3 18 - - 18

Total specimen 204 62 62 204

Total specimen = 532 

Table 1. Number of samples collected from traditional markets and supermarkets 
in Cambodia

1Three markets were included in Phnom Penh and Siem Reap, while two markets were included in the other 23 provinces,
2 The total 80 sample were re-sampling from Battambang, Phnom Penh, Siem Reap, and Sihanoukville.
3Four supermarkets in Phnom Penh and two supermarkets in Siem Reap, 



Results



Table 2. Prevalence of Salmonella spp. and S. aureus in chicken, cutting board of chicken, pork and 
cutting board of pork in Cambodian markets by province.



Table 3. The prevalence of Salmonella spp. and S. aureus in chicken, pork, cutting board pork and cutting 
board chicken from traditional markets, supermarkets, and variation within one year. 

In total, 30.6 to 45.1% of the samples were positive for Salmonella spp. and 11.3 to 38.2% 
were positive for S. aureus. 

The prevalence of both bacteria in meat samples (chicken and pork) was significantly higher 
than that on cutting boards used for chicken and pork (p-value < 0.001). 



The prevalence of Salmonella spp. increased during the wet season, while the 
prevalence of S. aureus was the opposite 



Table 4. Multivariable logistic regression of Salmonella spp. and S. aureus contamination 
and co-contamination in samples from Cambodian markets

High prevalence in traditional markets 
regarding of both Salmonella spp. and S. 
aureus (p-value = 0.034) and with only S. 
aureus (p-value = 0.002). 

The prevalence of Salmonella was not significantly different between these two market 
types (p-value = 0.09). 

The prevalence of S. aureus was significantly 
higher (p-value < 0.001) in meat samples 
than in cutting boards



Table 5. Salmonella spp. quantification from a subset of meat samples 
(n=136) measured by most probable number (MPN) per gram. 



An average Log CFU/g of CPS from chicken meat and pork samples was higher in wet 
season compared to dry season, 2.3 (SD 1.0) versus and 2.8 (SD 0.7) in chicken, and 2.1 
(SD 0.9) versus 2.2 (SD 0.4) in pork. 



Results from linear regression showed that the CPS contamination in meat in supermarkets 
was lower than in traditional markets (p-value < 0.001; Table 5).

Regarding meat types, the load of CPS in chicken was significantly higher than in pork (p-
value = 0.017), whereas the load of CPS in meat was significantly higher than in cutting board 
(p-value < 0.001, Table 5). 

5.



• In conclusion, this study found a high prevalence of both Salmonella 
spp. and S. aureus in chicken meat and pork samples, which could 
cause serious FBD in humans. 

• Vulnerable people who consume fresh chicken meat and pork 
purchased from the traditional market might be at risk of contracting 
FBD. 

• The pathogens may exist and contribute to common foodborne 
illness in Cambodia, with limited of reports accessed. 

Conclusions



• Interventions to improve hygienic standards in Cambodian 
markets are strongly recommended on the traditional market 
from provinces at higher prevalence of Salmonella spp. 
and/or S. aureus. 

• The further studies were suggested on how Salmonella spp. 
and/or S. aureus could cross-contaminated to ready-to eat 
food or any common food in Cambodian household.
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