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Fig.2 Changes in PSP concentration in different tissues of Mizuhopecten yessoensis in accumulation stage
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Fig.3 PSP composition in algae and different tissues of Mizuhopecten yessoensis
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Fig.4 Changes in PSP toxicity level in different tissues of Mizuhopecten yessoensis in accumulation stage
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Fig.5 Relationship between toxicity level of PSP in different tissues of Mizuhopecten yessoensis and algal density of A. pacificum in
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EFFECT OF MODIFIED CLAY ON PARALYTIC SHELLFISH POISONING IN
MIZUHOPECTEN YESSOENSIS

MENG Xiao-Jun"*** SONG Xiu-Xian"*** ~ZHANG Yue"?*** SONG Wei-Jia"***
ZHANG Pei-Pei"***  SHEN Hui-Hui"***, YU Zhi-Ming"***

(1. CAS Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Laboratory of Marine Ecology and Environmental Science, Pilot National Laboratory for Marine Science
and Technology (Qingdao), Qingdao 266237, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Center for
Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract Modified clay (MC) has been a widely recognized technology for controlling harmful algal blooms (HABs).
However, the impact of modified clay on the accumulation and depuration of toxins in benthic filter-feeding shellfish is
unclear. Changes in the concentration and composition of paralytic shellfish poisoning (PSP) in edible tissue and digestive
gland of scallop Mizuhopecten yessoensis were investigated after flocculating Alexandrium pacificum with polyaluminium
chloride modified clay (MC I) in laboratory experiments. Results show that after exposure to 4. pacificum for 3 h, the
toxicity level in the edible tissue of the scallop increased rapidly from the undetected level in the blank group to 13.24 nug
STXeq/kg in the control group (with no addition of MC I), and the toxicity level in the digestive gland increased from 0.68
to 42.97 pg STXeq/kg. On Day 4, the toxicity level in the edible tissue and digestive gland of the control group reached the
highest, which were 258.67 and 3 208.40 ug STXeq/kg, respectively. In the experimental group, 97% of A. pacificum algae
cells were flocculated and settled by 0.2 g/L MC I after 3 h. At this time, the toxicity level in the edible tissue and digestive
gland of the scallop were much lower than those in the control group, which were 6.33 and 18.39 pg STXeq/kg,
respectively. On Day 2, the toxicity level in edible tissue and digestive gland reached 98.92 and 574.54 pg STXeq/kg,
which remained significantly lower than those in the control group (P<0.05), and then showed a downward trend. In the
toxin depuration stage, the toxicity level in the edible tissue and digestive gland of the scallop in the experimental group
were significantly lower than those in the control group (P<0.05). Moreover, difference in the PSP composition in the
edible tissue and digestive gland between the control group and the experimental group in the accumulation stage was
small, indicating that the modified clay had no significant effects on the PSP transformation in the scallop. Therefore, the
modified clay can effectively flocculate and remove A. pacificum algae cells in water, prevent Mizuhopecten yessoensis
from ingesting toxic algal cells, and thus reduce the accumulation of PSP in shellfish. This study provided a scientific basis
for the application of MC I to control toxic blooms in benthic shellfish culture water.

Key words modified clay; Alexandrium pacificum; Mizuhopecten yessoensis; paralytic shellfish poisoning



