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The Toxicity Test of Water Flea by Heartbeat Measurement
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The water flea has been used as a test organism of toxicity test for surface water. Toxicity test with water
flea is categorized into two parts. One is acute toxicity test with observing immobility and mortality and the
other is chronic toxicity test determined by survival and reproduction of water flea. Heartbeat measurement of
water flea was designed as a short-term toxicity test in this study. Direct measurement of heartbeat under micro-
scope by aid of video camera gives and early diagnosis of mortality in short time. Therefore, the effects of
measuring illumination, measuring time, and non-feeding during the test on heartbeat of water flea was evaluated
to establish a new test approach. Test organisms used in this study are Daphnia magna, a well standardizes tox-
icity test organism, and Simocephalus mixtus, a newly refined organism. 1Cso values of these test organism by
heartbeat measurement were compared and discussed. It was found that toxicity test by heartbeat measurement
was a reproducible, easy and simple method accomplished in a few hours.
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. 1. Daphnia magna.

Fig. 2. Simocephalus mixtus.
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Table 1. Hard reconstituted water medium”

No. Stock solution Preperation method

1 KCl1 4 g KCl / 500 ml H:O

2 MgSO4 60 g MgSQO4 / 500 ml Hz:0

3 NaHCOs 48 g NaHCO; / 500 ml H:0

4 CaS0;+ H0 24 g CaSOs - H:O / 1000 ml H:O
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Table 2. Culturing condition of Daphnia magna and Simocephalus mixtus

Daphnia magna Simocephalus mixtus
700 Lux~800 Lux 700 Lux~800 Lux
Lighting “Cool White” Fluorescent “Cool White” Fluorescent
16 hr light : 8 hr dark 16 hr light : 8 hr dark
Temperature 20T 20 C
Hardness (mg as CaCOvL) 160~ 180 80~100
pH 76~78 76~178

(Effect of illumination)
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Fig. 4. Daphnia magna's heartbeat rate by 1 hr ex-
posure to copper.
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Fig. 6. Daphnia magna’s heartbeat rate by 24 hr ex-
posure to copper.
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Fig. 8. Daphnia magna’s heartbeat rate by 1 hr ex-
posure to cadmiun.
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Fig. 5. Daphnia magna’s heartbeat rate by 6 hr ex-
posure to copper.
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Fig. 7. Daphnia magna’s heartbeat rate by 48 hr ex-
posure to copper.

150

Conc. {ug/L)

Fig. 9. Daphnia magna’s heartbeat rate by 6 hr ex-
posure to cadmiun.
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3.2.2. Simocephalus mixtus
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Fig. 10. Daphnia magna’s heartbeat rate by 24 hr
exposure to cadmiun.
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Fig. 12. Daphnia magna’s heartbeat rate by 1 hr ex-
posure to zinc.
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Fig. 14. Daphnia magna’s heartbeat rate by 24 hr
exposure to zinc.
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Fig. 11. Daphnia magna’s heartbeat rate by 48 hr
exposure to cadmiun.
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Fig. 13. Daphnia magna’s heartbeat rate by 6 hr ex-
posure to zinc.

100

200 300 400 500 600 700 800 900 1000
Conc. (zg/t)

0

Fig. 15. Daphnia magna’s heartbeat rate by 48 hr
exposure to zinc.
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Fig. 16. Simocephalus mixtus’s heartbeat rate exposure

heavy metal.
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Fig. 17. Simocephalus mixtus’s heartbeat rate by 1 hr
exposure to copper.
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Fig. 19. Simocephalus mixtus’s heartbeat rate by 24
hr exposure to copper.
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Fig. 18. Simocephalus mixtus’s heartbeat rate by 6 hr
exposure to copper.
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Fig. 20. Simocephalus mixtus’s heartbeat rate by 48
hr exposure to copper.
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Fig. 21. Simocephalus mixtus’s heartbeat rate by 1 hr
exposure to cadmium.
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Fig. 23. Simocephalus mixtus’s heartbeat rate by 24
hr exposure to cadmium.
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Fig. 25. Simocephalus mixtus’s heartbeat rate by 1 hr
exposure to zinc.
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Fig. 27. Simocephalus mixtus’s heartbeat rate by 24
hr exposure to zinc.
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Fig. 22. Simocephalus mixtus’s heartbeat rate by 6 hr
exposure to cadmium.
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24. Simocephalus mixtus’s heartbeat rate by 48
hr exposure to cadmium.
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26. Simocephalus mixtus’s heartbeat rate by 6 hr

exposure to zinc.
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Fig. 28. Simocephalus mixtus’s heartbeat rate by 48 hr
exposure to zinc.
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Table 3. ICs Values for heavy metal using Daphnia
magna and Simocephalus mixtus

(unit : pg/L)

D. magna S.mixtus

Exposure

time - ICs

Ihr - ICso
6hr - ICs
24hr - 1Cs
48hr - 1Cso
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