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A Bioassay System for Water-Quality Monitoring Using a Small Fish

Zu Soh***, Non-member, Kentaro Miyamoto™*, Non-member, Akira Hirano***, Non-member, Toshio Tsuji**, Member
(2012478 H 29 HA, 20134E3 H 5 HFZA))

As cases of accidental water contamination caused by factory disposal and other influences are reported often, early
detection of contamination is becoming an important issue in terms of safe water supplies and environmental protec-
tion. In recent years, bioassay systems have attracted attention because they enable water quality assessment based on
the biological responses of fish, thereby removing the need for chemical examination. In this regard, several bioas-
say systems premised on the monitoring of swimming behavior or bioelectrical signals as indicators of contamination
have been proposed. However, conventional systems can overlook contamination that affects non-monitored indica-
tors. This paper proposes a bioassay system allowing simultaneous monitoring of swimming behavior and bioelectric
signals from small fish. The results of experiments on 10 test fishes confirmed that the system can detect contamination
within 10 minutes of 0.5% ethanol being added. These outcomes validated the applicability of the proposed system for
the detection of water contamination.
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Size of adult zebrafish

Fig. 1.
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1. Aquarium for signal and behavior measuring part
11. Signal processing and behavior analysis part
III. Water contamination detection part
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Fig.2. Structure of the proposed system.
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Fig.3. Electrode arrangement in the measurement
aquarium
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(a) Filming a video (Frame late:F [fps])

e The center point

(b) Picking out a brightness of fish and
calculating the center point

V(t): Velocity
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(c) Calculating the velocity by using
differential filter

Fig.4. Methods of swimming velocity analysis
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