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ABSTRACT

This study was designed to evaluated the ecotoxicity to Closterium ehrenbergii using Nonionic surfactants
based on its chemical structure. Nonionic surfactants ecotoxicity tended to increase with decreasing the number
of ethylene oxide units. The Closterium ehrenbergii test was good in sensitivity and agreement with other
published results. The use of Closterium ehrenbergii test offers promising potential for ecotoxicological
applications.
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Fig. 1. Four cells types of Closterium ehrenbergii in sexual reproduction.
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Table 1. Tested culture medium unit : mg/L
C medium  MIH medium
Ca(NOs),4H,0 150 -
KNO; 100 -
B-Nayglycero-PO4SH,O 50 50
MgSO.,7H,0 40 40
CaC122H20 - 100
Vitamine B> 0.0001 0.0001
Biotin 0.0001 0.0001
Thiamine HC1 001 001
Tris 500 -
HEPES -~ 400
PIV Metals? 3mL 3mL
pH 7.5 75

' NayEDTA : 1,500 mg, FeCl36H,0 : 194 mg, MnCL,H,O : 82 mg,
ZnCl, : 10 mg, CoCLLH;0 : 4 mg, Na,MoO; : 8 mg, up to DW
1,000 mL

Table 2. Characteristics of tested surfactants
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Aol AMg-3}7] 98] Closterium ehrenbergii)
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EO*  Ionic type Surfact type

Surfactants Chemical strcture
S-1 Polyethoxylate oleate sorbitan CnEOqg
S-2 Polyethoxylate oleate glyceryl CnEO;;s
S -3 Polyethoxylate castoroil CnEO»

S-4 Sodium dodecyl sulfate

CH3(CH,)1;0S03Na

10 Nonionic  Alcohol ethoxylated surfactant (AE)
15 Nonionic  Alcohol ethoxylated surfactant (AE)
20 Nonionic  Alcohol ethoxylated surfactant (AE)
- Anionic Alkyl surfated surfactant (AS)

* ethylene oxide units per mole of alcohol
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Table 3. Growth value, Growth (A), Inhibition of growth (IA), Normal zygospore ratio (IY) for surfactants

GI test ZI test
Conc.(mg/L)  Growth value -
A 1A (%) SD* Y IY (%) SD*
S-1 Polyethoxylate oleate sorbitan
Control 113 395.3 - - 0.8 - -
0.0001 11.1 3817 34 139 0.7 17.2 79
0.001 14.1 458.2 -159 200 07 17.2 33
001 109 3839 29 143 0.6 247 17.2
0.1 85 3144 205 370 03 573 4.7
1 8.6 303.8 231 65 03 58.2 54
10 25 945 76.1 42 0 100 0
100 0 -200 1050 53 0 160 0
S-2 Polyethoxylate oleate glyceryl
Control 133 4314 - - 0.8 - -
0.0001 129 4190 29 8.6 07 9.8 5.7
0.001 136 4373 -14 252 08 -30 6.4
001 112 3738 134 82 07 120 82
0.1 12.8 4145 3.9 137 0.6 259 12.6
1 6.6 240.3 443 45 0 100 0
10 58 2217 48.6 8.0 0 100 0
100 0 -294 106.8 1.1 0 100 0
S-3 Polyethoxylate castor oil
Control 12.8 402.1 - - 0.7 - -
0.0001 134 453.6 -1238 6.9 08 —115 78
0.001 12.6 4219 —49 8.5 0.7 2.7 14.7
0.01 113 349.6 13.1 8.1 0.6 103 7.0
0.1 12.6 3912 27 59 05 271 133
1 119 3540 120 45 0 100 0
10 8.7 2879 284 14.5 0 100 0
100 0 -290 100 1.1 0 100 0
S-4 Sodium dodecyl sulfate
Control 138 434.1 - - 0.7 - -
0.001 10.6 350.7 192 149 07 02 58
0.001 12.6 3944 92 12.2 0.6 15.7 40.3
001" 12.6 3955 89 07 04 36.6 252
0.1 0 =720 100 0 0 974 29
1 0 -720 100 0 0 100 0
10 0 =720 100 0 0 100 0
100 0 =720 100 0 0 100 0

GI test : Growth Inhibition test, ZI test : Zygospore Inhibition test, Conc. (mg/L) : Initial exposure concentration, *SD : standard deviation,
A : Areas of growth value curve from the beginning of GI test to 96 hours, IA (%) : Inhibition of growth from the beginning of Gl test to 96
hours, Y : Normal zygospore ratio from the beginning of ZI test to 96 hours, IY (%) : Inhibition of normal zygosore from the beginning of
ZI test to 96 hours
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Fig. 2. Comparison of the EC 50 of nonionic (S-1, S-2

and S-3) and anionic (S-4) surfactants.
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Fig. 3. Comparison of the ecotoxicity of nonionic surfac-
tants to Closterium ehrenbergii, Daphinia magna
and Fathead minnow.
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