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[ i Abstract i \

Most pesticides are poorly soluble in water and must be dissolved in a solvent carrier before being added to
the test medium on aquatic toxicity test. The concentration of solvent is critical to the success of a test. This
study were conducted to recommend possible organic solvents which have good solubility for pesticides and
low toxicity to Korean native water flea to establish new standard toxicity test methods using Korean native
water flea for ecological risk assessment of pesticide. Four Korean freshwater cladocerans, Daphnia obtusa,
Daphnia sp., Moina macrocopa and Simocephalus vetulus were exposed to 10 different organic solvents during
48 hours to evaluate their toxic response to solvents. Ethyl acetate was the most toxic to cladocerans tested.
Although ethyl ether was the least toxic to cladocerans tested, it may not adequate as possible solvent in aquatic
toxicity test due to high volatility and low water solubility. In conclusion, acetone, methanol, ethanol and
acetonitrile which has low toxicity as well as good water solubility are recommended as optimal organic solvent
to use in aquatic toxicity tests with Korean native cladocerans tested.

Key words organic solvent, acute toxicity, Daphnia obtusa, Daphnia sp., Moina macrocopa, Simocephalus
vetulus
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Table 1. Physical properties of organic solvents tested

Solvent Densitey Boiling point (C) suface tention Vapor pressure Dipole moment Dielectric constant Viscosoity
(M, 20C (760 mmHg) (dynes / cm) (Torr) w ® (cp.257)
Acetone 0.790 56.5 23.7 181.7 2.88 21.0 0.30
Acetonitrile 0.782 81.6 29.3 88.8 3.92 38.0 0.34
DMF 0.949 153.0 35.2 3.7 3.86 36.7 0.80
DMSO 1.100 189.0 42.9 0.6 3.96 49.0 2.00
Dioxane 1.033 101.3 322 37.1 0.00 22 1.20
Ethyl ether 0.713 34.6 17.0 5342 1.15 43 0.24
Ethyl acetate  0.902 77.0 23.9 92.0 1.78 6.0 0.43
Methanol 0.792 64.7 226 125.0 1.70 326 0.54
Ethanol 0.789 78.5 22.8 59.8 1.69 25.0 1.08
Isopropanol 0.795 82.5 21.7 45.8 1.66 18.0 1.90
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Table 2. Acute toxicity of 10 organic solvents to Daphnia sp., D. obtusa, M. macrocopa, S. vetulus and D. magna

48h-ECso (mL/L) (95% confidence limit)

Solvent Daphnia sp. D. obtusa Moina macrocopa  Simocephalus. vetulus  Daphnia magna
Acetone 19.34 (13.22~28.93) 31.22 (22.04~47.67) 58.82 (43.95~79.01) 35.95 (12.68~65.55) 27.62 (20.73~36.91)
Acetonitrile 5.09 (3.67~6.99)  26.10 (17.37~44.52) 27.96 (23.09~32.80) 3547 (26.37~48.35) 1296 (9.78~17.19)
DMF” 6.19 (3.76~10.96) 7.31 (5.98~8.71) 8.80 (7.41~10.74) 7.14 (5.45~10.00) 4.64 297~ 8.10)
DMSO” 10.32 (6.52~16.78) 14.94 (12.18~17.95) 36.70 (31.31~44.43)  4.14 (3.40~5.11) 8.50 (6.21~11.65)
Dioxane 4.86 (3.38~7.07) 3.68 (2.75~4.94) 17.71 (14.93~21.58)  3.22 (2.32~4.50) 10.81 (6.50~19.55)

2537 (16.53~40.38)

Ethyl ether  25.89 (15.94~46.17)

66.30 (54.39~81.79)

45.78 (28.51~77.03)

4525 (33.97~60.30)

Ethyl acetate  0.94 (0.69~1.29) 1.21 (1.08~1.34)

0.66 (0.50~0.87)

0.59 (0.50~0.71)

141 (1.01~ 1.97)

36.70 (31.31~44.43)

25.92 (19.56~34.38)

19.23 (14.09~26.25)

36.70 (31.31~44.43)

16.89 (13.97~20.77)

12.14 (9.25~15.87)

Methanol ~ 27.04 (17.77~41.96) 3332 (24.78~45.20)
Ethanol 15.65 (11.66~21.13)  8.12 (6.60~10.06)
Isopropanol  3.01 (2.06~4.41)  12.96 (9.78~17.19)

36.70 (31.31~44.43)

34.26 (28.53~42.02)

6.63 (492~ 835)

¥ Dimethyl formamide.
" Dimetnyl sulfoxide

Table 3. No observed effect concentrations(NOEC) of 10 organic solvents to Daphnia sp., D. obtusa, M. macrocopa, S. vetulus and

D. magna in acute toxicity test

48h-NOEC? (mL/L)

Solvent Daphnia sp. D. obtusa Moina macrocopa Simocephalus vetulus Daphnia magna

Acetone 4 4 16 8 8

Acetonitrile 2 2 16 8 4

DMF” 0.5 4 2 0.5 0.25

DMSO” 1 8 16 2 2

Dioxane 1 1 2 1 0.5

Ethyl ether 1 2 32 4 16

Ethyl acetate 0.25 1 0.25 0.25 0.5

Methanol 4 8 16 8

Ethanol 8 16 4

Isopropanol 0.5 4 16 16
¥ No observed effect concentration: The highest concentration of tested chemical that do not cause adverse effects.
¥ Dimethyl formamide.
9 Dimetnyl sulfoxide
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Table 4. Correlations between physical properties of solvents and their LC50 values of cladocerans

Correlation coefficient (r)

Physical properties

D.magna D.sp D.obtusa S.vetulus M.macrocopa
Density -0.57 -0.49 -0.60 -0.85** -0.53
Boiling point -0.60 -0.45 -0.46 -0.68* -0.44
Surface tention -0.53 -0.44 -0.35 -0.65* -0.42
Vapor pressure 0.92** 0.65* 0.58 0.67* 0.68*
Dipole moment -0.23 -0.15 0.20 -0.02 -0.07
Dielectric const. -0.29 0.03 0.22 -0.09 -0.03
Viscosity -0.50 -0.39 -0.46 -0.37 -0.12

* P=0.05, ** P=0.01
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