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Abstract

This study is to compare the level of two types of important bacteria in food safety and
the level of heavy metal contamination in wastewater and dry manure. Moreover, the correlations
between the levels of heavy metal to the level of E. coli and Salmonella spp. were studied by
collecting samples from Swine farms which implemented Biogas system in comparison with
non-Biogas system farms. Pooled samples of each location were collected as followed: wastewater
at nursery housing, wastewater before entering Biogas system, wastewater after passing Biogas
system and dry manure. The results showed that the levels of E. coli, coliform and BOD in Biogas
farming were lower than in non-Biogas system farms. The level of zinc, copper, cadmium and lead
in Biogas system farms were condensed and more concentrated than in non-Biogas system farms.
Moreover, when determining all parameters from wastewater from the latter ponds before being
drained to public groundwater from both farms, it was found that the levels of E. coli, coliform,
BOD, COD, zinc, copper and lead were over the standard limitation in wastewater. Besides, the
levels of E. coli, coliform, cadmium and lead were over the standard limitation in soil. Even though
the levels of zinc and copper were under the EU standardization permission in the soil, their levels
were almost as high as the permitted limitation. This should be taken into consideration and being
monitored from now on. Once the salmonella spp. was isolated, it was found that the most abundant
groups from high to low were groups C, E and B at 30.77% (20/65 samples), 27.69% (18/65) and
23.08% (15/65), respectively. With the same samples at isolated into serovars, it was found that
Rissen is the most abundant at 18.46% (12/65), followed by Anatum 12.31% (8/65) and Kedougou
9.23% (6/65). The pathogenic strain from Salmonella serovars Paratyphi B, Var java and

Typhimurium were found only 4.62% (3/65) of samples taken from all swine farms. Contrasting the



prior studies, neither correlation between the levels of E. coli and zinc and copper, nor correlation
between the levels of Salmonella and these heavy metals was found. However, correlations between
the levels of E. coli and coliform and between the levels of lead and cadmium were found with the
coefficients of 0.8744 and 0.7338, respectively.

In conclusion, the results of the study indicate that the Biogas system might help reduce
the levels of E. coli and coliform in wastewater in comparison with non-Biogas farms. As the levels
of these bacteria and heavy metals were reaching the limitation levels, half-yearly examination of
wastewater before drained out and in dry manure before selling out of swine farms is highly
recommended. The examination and monitoring can promote the food safety of from farm to table
via elevating the quality of live pigs raised in the farm, in turns, making more hygienic pork to the
consumers. Last but not the least, by minimizing the excretion of pollutants initiated from their

farms, the intensive swine farming can help prevent the environmental problems in the near future.
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