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Arsenic (As) is a kind of endocrine disrupting
chemical (EDC) and may cause the blackfoot disease
(BFD), correlated with the consumption of groundwater
by local inhabitants living in the coastal area,
southwestern Taiwan. The BFD area consists mainly of
four towns, Putai, Yichu, Peimen and Hsuehchia,
located in Chiayi County and Tainan City. Nowadays
most of the people living in this area do not use
groundwater as potable water, but the groundwater is
still used for aquaculture. The groundwater-cultured
fish from this area have been evidenced contaminated
with As. The risk of consumption of those fish has
also been emphasized. How the residents from the BFD
area realize this risk remains unknown until now.

The aim of this study is to investigate the



knowledge, opinion and reaction of the local
residents concerning the health risk of intake of As.
Questionnaire was conducted to interview 102
residents from the BFD area, as well as 50 college
students out of the area. The resulting data show
that the residents from the BFD area have a better
knowledge concerning the relation between BFD and As
contamination than that of the college students,
while the latter ones know better the relation
between As contamination and As toxicity. Two
environmental education workshops, concerning As
contamination, toxicity and diseases, were designed
and implemented for 100 local residents to make them
aware of the potential risk of As pollution. Based
on the pre and post test, the results indicate that
the residents from the BDF area have lack of the
knowledge concerning BDF, As contamination and EDC,
even when they show much interest in deeper
understanding on this field. They also expressed
their willingness to participate in pollution
prevention. The Taiwan Government should take the
initiative to popularize the knowledge mentioned
above via media, propaganda and network. The
residents should be encouraged to participate in
environmental education studies and workshops
arranged by the government or non-governmental
organizations. The school education concerning EDC
and As contamination should also be strengthened in
order to let people learn how to prevent As
pollution.

Arsenic (As) ; Blackfoot disease (BFD) ; Endocrine
disrupting chemical (EDC) ; Environmental education ;
Pollution
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The Knowledge, opinion and reaction of the residents form the
blackfoot disease (BFD) area in southwestern Taiwan conceming the
health risk of arsenic, an endocrine disrupting chemical (EDC)
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Abstract

Arsenic (As) is a kind of endocrine disrupting chemical (EDC) and may cause
the blackfoot disease (BFD), correlated with the consumption of groundwater by local
inhabitants living in the coastal area, southwestern Taiwan. The BFD area consists
mainly of four towns, Putai, Yichu, Peimen and Hsuehchia, located in Chiayi County
and Tainan City. Nowadays most of the people living in this area do not use
groundwater as potable water, but the groundwater is still used for aquaculture. The
groundwater-cultured fish from this area have been evidenced contaminated with As.
The risk of consumption of those fish has also been emphasized. How the residents
from the BFD area realize this risk remains unknown until now. The aim of this
study is to investigate the knowledge, opinion and reaction of the local residents
concerning the health risk of intake of As. Questionnaire was conducted to interview
102 residents from the BFD area, as well as 50 college students out of the area. The
resulting data show that the residents from the BFD area have a better knowledge
concerning the relation between BFD and As contamination than that of the college
students, while the latter ones know better the relation between As contamination and
As toxicity. Two environmental education workshops, concerning As contamination,
toxicity and diseases, were designed and implemented for 100 local residents to make
them aware of the potential risk of As pollution. Based on the pre and post test, the
results indicate that the residents from the BDF area have lack of the knowledge
concerning BDF, As contamination and EDC, even when they show much interest in
deeper understanding on this field. They also expressed their willingness to
participate in pollution prevention. The Taiwan Government should take the initiative
to popularize the knowledge mentioned above via media, propaganda and network.

The residents should be encouraged to participate in environmental education studies



and workshops arranged by the government or non-governmental organizations.
The school education concerning EDC and As contamination should also be

strengthened in order to let people learn how to prevent As pollution.

Key words: Arsenic (As); Blackfoot disease (BFD); Endocrine disrupting chemical

(EDC); Environmental education; Pollution
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Uptake, depuration and bioconcentration of arsenic, zinc and
copper mixtures in juvenile milkfish (Chanos chanos)

MING-CHAO LIN! and YU-MIN YEH?
!Department of Natural Biotechnology/General Education Center, Nanhua University, Chiayi,
TAIWAN
2Department of Tourism Management/General Education Center, Nanhua University, Chiayi,
TAIWAN
mingchaolin@mail.nhu.edu.tw

Abstract

This study is aimed to investigate the bioconcentration of individual trace elements by
juvenile milkfish, Chanos chanos, following exposure to a mixture containing arsenic (As), zinc
(Zn) and copper (Cu). The time-integrated uptake and depuration of As, Zn and Cu by the
juvenile milkfish during exposure to each of these three elements and in various combinations
were examined. These three elements used during the experiments were chosen to represent the
pollutants found in the culture ponds of juvenile milkfish in the blackfoot disease (BFD) area,
southwest Taiwan. A 14-day exposure experiment under controlled laboratory conditions was
conducted to assess the uptake rate constants (k1) and depuration rate constants (k2) as well as the
bioconcentration factor (BCF) of juvenile milkfish based on a simple 1%-order
one-compartmental model. The interactions among the elements and the subsequent uptake and
depuration rates associated with the individual elements were analyzed. The effects of the
individual elements in the mixture also were analyzed. The resulting data demonstrated that the
levels of As, Zn, and Cu in juvenile milkfish increased with increasing exposure time before
reaching an equilibrium status. The depuation rates for As and Zn was higher than for Cu,
which means it takes longer time to depurate Cu from the fish than As and Zn. Tests for the
significance of differences of the model parameters (ki and k2) among the individual pollutants
and the binary mixtures were performed based on the sum of squares reduction test (SSRT). In
spite of the decreacing effects of the Zn additive on As accumulation and the Zn additive on Cu
accumulation, the interactive effects among the As, Zn and Cu on each other were all not
statistically significant. It shows that Zn can reduce the accumulation of As and Cu because of
the high Zn accumulation ability of milkfish. The competition of Zn with As or with Cu may
cause the reduction of accumulation in juvenile milkfish of the latter two pollutants.
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