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ABSTRACT

The objectives of this study were to investigate the mutagenicity of wastewater and
working atmospheric environment within rubber glove manufacturing plants in Songkhla
province and to identify and quantitate mutagens present in the wastewater. The study was divided
into two parts including conducting a short-term bacterial mutagenicity test on S. fyphimurium (Ames’
test) strains TA98 and TA100 with and without rat liver enzyme (S9 mixture) and identification of
mutagens in the wastewater with a high performance liquid chromatograph (HPLC). Wastewater
samples were taken daily from every treatment pond of 3 manufacturing plants for 5 consecutive days
during dry season of the year 2008.

At a normal concentration, all the samples were found not mutagenic for both strains
of S. typhimurium. However, when the samples were concentrated to 50 folds or more, they were found
mutagenic to S. typhimurium strain TA98 in a dose-dependent manner with and without metabolic
activation, indicating a frameshift mutation was induced by certain chemicals present in the wastewater

Analysis of the wastewater samples with a high performance liquid chromatograph
(HPLC) found peaks of tetramethy thiuram disulfide (TMTD) and zinc dimethyldithiocarbamate
(ZDMC) at concentrations between not detected-0.004 mg/L and not detected-0.078 mg/L. It was
found that TMTD was mutagenic to S. typhimurium strain TA98 with metabolic activation and ZDMC
was mutagenic to S. fyphimurium strain TA98 with and without metabolic activation. ZDMC was a
product of a reaction between TMTD and zinc oxide in the vulcanization of rubber.

Result of a mutagenicity test on air particulate matters in a working atmospheric
environment of workers in 3 departments of the rubber glove manufacturing plants, including
compounding, production and packing departments, indicated that there was neither frameshift mutagen
nor base-pair substitution mutagen.

In addition, wastewater samples from 5 rubber latex manufacturing plants were also
tested for mutagenicity. All samples were found negative to the test. However, 2-3 samples from 2
factories were found mutagenic after they were concentrated to 50 folds, indicating that a frameshift
mutagen, probably TMTD, present in the samples.

In conclusion, no mutagenic effect was found in wastewater samples and working
atmosphere samples of workers in rubber glove manufacturing plants, indicating that they were still safe

for human health, ecosystem and the environment. However, mutagenic effect of the wastewater
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samples was found if they were concentrated 50 folds, indicating that small quantity of mutagens existed
in the samples. These mutagens caused frameshift mutation and at least two of them were identified as
TMTD and ZDMC. In addition, no mutagenic effect was found in most wastewater samples of rubber
latex production plants, indicating that they were also safe for human health, ecosystem and the

environment.
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