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Abstract: Purpose: Microbiological and chemical risk assessment in food and 

drinks are important. This research were attempted to survey the quality of 

food and drinks from various locations in 2 seasons of the year (winter and 

summer). 

Methodology: Samples of raw food, cooked-food, ready to eat food, drinking-

water and freshly-made fruit juice from 8 locations in Nakhonratchasima prov-

ince, Thailand, were collected to analyze for microbial indices and heavy metals 

contamination. 

Findings: Results were compared between 2 seasons of the year. For the food, 

microbial indices were found higher than standard level in all types of food in 

both seasons of the year, though slightly different from location to location. For 

the food-borne pathogens, Staphylococcus aureus, Salmonella spp. and Vibrio 

cholera were detected higher in summer than in winter, also varying in differ-

ent locations. Results of Pb, Hg, As and Cd analyses shows Pb extremely higher 

than standard level in all types of food collected in winter. Hg was also detected 

higher in only raw and cooked-foods collected in winter. For the drinks, no 

heavy metals were found in any drinking water. In contrary, Pb, Hg and As were 

detected less than standard level in summer in freshly-made fruit juice. 

Value: The food-borne pathogens found evidential risk on food safety as is 
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214introdUction

Thailand is the 14th largest world exporter of food and agricul-
tural products, particularly, 80% of Thai ready-to-eat (RTE) 
food which are items that are generally uncooked before eat-
ing, were exported to United States and Europe (Jocelyn 
2005; News 2011) A science-based safety standards and regu-
lations as well as an effective farm to table control system is 
internationally realized at this the level. The quality and safety 
of Thai food, therefore, would gain greater recognition at all 
the international levels (Prema and Sisira 2003). 

Determination of the microbiological and heavy metal safe-
ty of ready-to-eat foods to indicate contamination levels consid-
ered to be a public health risk, since their presence could sug-
gest faults in the production or subsequent handling of food 
which, if not controlled, could lead to an unacceptable increase 
in risk (Ahmet 2005; Warapa et al. 2010; Sunday et al. 2011). 
In order to protect the consumer against hazards, Food safety 
government agencies must implement good hygienic practices 
(GHP) and apply the principles of the Hazard Analysis Critical 
Control Point system (HACCP). The actual situation of health 
conditions, caused by the food consumption, regarding the 
morbility and mortality of foodborne disease should determine 
the acceptable risk or appropriate level of protection (ALOP) 
(IFT Expert Report on Emerging Microbiological Food Safety 
Issues 2005; Food Safety Around the World 2005)

Nakhon Ratchasima Province, one of the large provinces 
in Thailand, in which RTE are widely available. None of the 

confronted in public. Good hygiene practice and good manufacturing 

practice should be realized by the relevant control units to monitor public 

sanitation on foods and drinks regularly.
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quantitative risk assessments are performed. Surveys of safety 
on food and drinks in such places, are therefore, conducted 
as a basis for evaluating the risk which corresponds to the 
Ministry of Public Health policy on food safety, and support-
ing Thai foods as the “Kitchen of the World” and from “farm 
to table” to international standard of GHP and GMP (Darla 
et al. 2005; Food Safety Around the World 2005). 

The purposes of this research were to determine the con-
tamination levels of the microorganisms and heavy metal in-
dex in widely and seldomly found problem foods from 8 lo-
cations during two periods of time, the hot season and the 
cold season, in Nakhon Ratchasima Province. Five food sam-
ple types, raw food, cooked-food, ready to eat food, drinking-
water and freshly-made fruit juice were collected to assess the 
food contamination risk of two different periods of the year. 

Materials and Methods

Five types of a total of 140 samples; raw food, cooked food, 
ready-to eat food, freshly-made fruit juice and drinking wa-
ter were collected in the cold and hot season (February 
and April of 2010/2011) from 8 locations (Fresh markets 
of M1,M2,M3, open restaurants of M4,M5, University res-
taurants of M6,M7 and student dorm restaurant of M8) in 
Nakhon Ratchasima. Each sample was prepared and ana-
lyzed on microbiological and heavy metals contamination. 
For microbiological results, Food and Drug Administration 
Bacteriological Analytical Manual (FDA- BAM) was applied 
for Total Bacteria Count (cfu/g) (FDA-BAM, 1998), Coliform 
and Escherichia coli (MPN/g)(FDA-BAM,2002), Bacillus cereus, 
Clostriduim botulinum, Clostriduim perfringens, Staphyolcocus au-
reus and Shigella spp.(FDA-BAM,2001), Salmonella spp.(FDA-
BAM,2003),Vibrio cholerae and Vibrio parahaemolyticus (FDA-
BAM,2004). For heavy metals determination, samples were 
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prepared by microwave digestion with conc. HNO
3 
prior to be 

detected using Inductively Coupled Plasma Mass Spectroscopy 
technique (ICP-MS, Agilent CE 7500). All samples were done 
in duplicate; data was compared with national standard level 
and analyzed using SPSS program for windows.

resUlts and discUssion

Comparison with the standard level, microbiological contami-
nation of all food samples from all sources, for both seasons 
were statistically significant (P-value <0.01) in the amount of 
Total Bacterial Count, Coliform and E.coli. for raw, cooked and 
ready-to eat food, the level of contamination was approximately 
one log cycle higher than standard level. The contamination of 
B.cereus and C. perfringens were found in two samples, raw and 
cooked food, which were found in the same four locations (M1, 
M2, M3, M4). The rest of three samples, RTE were found in all 
eight locations (M1-M8). No was found in the difference loca-
tions in both seasons. Focus on S.aureus, the food borne patho-
gen, all samples of raw, cooked and ready-to-eat food samples 
of the hot season from M1,M2,M3,M4 and M6 were contami-
nated but only M3 was a significant (P-value <0.01) in cooked 
and raw foods. Salmonella spp. as well as V. cholerae are found 
contaminating all raw food samples of both seasons. V. para-
haemolyticus is found contaminating raw, cooked and ready-to 
eat food samples of cold season only. In overview, all samples 
of both seasons from all locations were contaminated indicat-
ing unhygienic conditions by the high levels of Total Bacterial 
Count, Coliform bacteria and E.coli. Whereas pathogenic bac-
teria; S.aureus and V.parahaemolyticus in raw, cooked and RTE 
food samples were found in excessive levels in the hot and cold 
seasons respectively. Contamination of Salmonella spp. was de-
tected for all raw food samples in both seasons from location, 
M1, M2, M3 and M4 .The significantly difference of contami-
nation for all food samples in terms of microbial type and level, 
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might be affected not only from raw materials or ingredients 
used, normal flora, sanitation or personal hygiene but also 
from season and location. The result of microbiological con-
tamination is presented in Table 1.

Contamination on heavy metal of lead (Pb) in the cold 
season exceeded in raw (94.422 mg/kg), cooked (40.469 mg/
kg), RTE (12.295 mg/kg) food samples and freshly-made fruit 
juice (4.963 mg/l) compared to standard level (1 mg/kg, 1 

Table 1:
Microbiological Con-
tamination of Food 
Samples, Index of the 
High Risk
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mg/kg, 1 mg/kg and 0.5 mg/l, respectively). For mercury 
(Hg), it was detected higher than standard level in raw (9.256 
mg/kg) and cooked (5.641 mg/kg) food samples. Whereas at 
the location M1 and M7, the amount of arsenic (As) and cad-
mium (Cd) in fresh-made fruit juice (1.979 mg/l, 0.051 mg/l 
respectively) was found to exceed levels, compared to standard 
level (0.05 mg/l, 0.01 mg/l respectively). The data of heavy 
metal contamination was shown in Table 2.

conclUsion

Almost all of the raw, cooked and RTE food samples of both 
seasons from all locations were contaminated with high lev-
els of various kinds of microorganism. Consumption of these 
foods in the summer and cold seasons might be unsafe cause 
by pathogenic bacteria, S. aureus and V.parahaemolyticus respec-
tively whereas raw foods in both seasons from some location 
were caused by Salmonella spp. In addition, the excessive levels 
of Pb and Hg in raw, cooked and RTE food samples were found 
as well as Cd and As of fresh-made fruit juice. Microorganism 
and heavy metal contamination risk is, therefore, quite 

Table 2:
The Results of the 
Heavy Metal Quality 
Index With the High 
Risk
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potential. It is suggested that high risk parameters should be 
further intensively evaluated.Maximum residue levels (MRLs) 
must be set for criteria contaminants in order to protect pub-
lic health. GMP/HACCP system for food process or proce-
dures should identified and implementedregularly.
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