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Accumulation and Excretion of Herbicides in Various
Tissues of Mussel

Sadao WATANABE, Shigenobu WATANABE and Kazutoshi ITo

(Kanagawa Prefectural Public Health Laboratory: 52-2,
Nakao-cho, Asahi-ku, Yokohama, Japan)

The accumulation and excretion of the herbicides molinate, benthiocarb (thiobencarb),
chlornitrophen (CNP) and chlomethoxynil in bivalve mussels (Mytilus edulis) were studied
in the laboratory. An inverse correlation (r=—0.96) was observed between the bioconcen-
tration ratio and the water solubility of these chemicals and it was found that they are
concentrated at higher levels in adipose tissues.

Concerning excretion from the mussel, molinate was excreted quickly; the biological
half-lives of the other herbicides in the whole body were 0.7 day for benthiocarb, 4-8 days
for CNP and 1.6 days for chlomethoxynil. The amounts of individual chemicals in various
tissues did not differ markedly. It was suggested that over 90% of each chemical taken
into mussels was excreted into the surrounding sea water without being metabolized.
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Fig. 1. Accumulation and excretion of bentio-
carb in mussel
®: gill; m: gonad; A: digestive gland;
O: whole body
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Fig. 2. Accumulation and excretion of CNP
in mussel

®: gill; m: gonad; A: digestive gland;
O: whole body
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Table 1. Accumulation of Herbicides in Mussel after Exposuring for 9 Days

Molinate Benthiocarb CNP Chlomethoxynil
Water Tissue Water Tissue Water Tissue Water Tissue
(ppb) (ppm) (ppb) (ppm) (ppb) (ppm) (ppb) (ppm)

gi 0.15 gi 11 gi 0.37
3.0 wb 0.03 3.0 go 0.85 0.8 go 6.1 2.0 go 1.72
dg 0.72 dg 5.0 dg 1.58
wb 0.45 wb 2.2 wb 1.00
gi 1.9 gi 19 gi 5.8
35 wb 0.20 30 go 4.3 12 go 41 17 go 12
dg 6.1 dg 80 dg 23
wb 2.6 wb 31 wb 8.0

gi: gill; go: gonad; dg: digestive gland; wb: whole body
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Fig. 3. Accumulation and excretion of chlo-
methoxynil in mussel
e: gill; m: gonad; A: digestive gland;
O: whole body
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Fig. 4. Relationship between the water solu-
bility and the bioconcentration ratio in
mussel
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