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Toxicity of Two Quaternary Ammonium Cationic Surfactants to Aquatic Organisms

LI Xiang-ying, YANG Fa-hui, LI Xiu-huan, LIU Feng, MU Wei"

(College of Plant Protection, Shandong Agricultural University, Key Laboratory of Pesticide Toxicology & Application Technique of Shandong
Province, Tai’an 271018, China)

Abstract: Quaternary ammonium cationic surfactants are one of the most widely used surfactants in the world and Scenedesmus oblique,
Daphnia magna and Brachydonio rerio stand as three prime examples of aquatic—ecosystem. In order to evaluate the safety of two quaternary
ammonium cationic surfactants on aquatic organisms, S. oblique, D. magna and B. rerio were exposed to assess the toxic effects of 1227 and
C8-10, according to the commendatory standard test method named Experimental Guideline for Environmental Safety Evaluation of Chemical
Pesticide. The results indicated that both 1227 and C8-10 with S. obligue showed obviously dose—response relationship at the concentration
from 0.05 mg+L™ to 0.5 mg+ L. The inhibition rate increased significantly with the increase of concentration and 0.5 mg+L™ of C8-10 could
kill the S. oblique cells. Meanwhile, there was a significant time—response relationship between the inhibition and the exposure time. The in—
hibition rate increased at first, then decreased and the highest inhibition rate happened at 72 h. The 96 h—ECs, values of 1227 and C8-10 to
S. oblique were 0.109 mg-L™ and 0.103 mg-L™, respectively. The 48 h—LCj, values of 1227 and C8-10 to D. magna were 1.56x107 mg-L™
and 1.45x107 mg- L, respectively. The 96 h—LCs, values of 1227 and C8-10 to B. rerio were 2.36 mg-L™ and 2.19 mg- L™, respectively. All
of the toxicity of C8—10 were higher than 1227. LCs, values of D. magna and B. rerio decreased gradually with the exposure time increasing.
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Table 1 ECs of 1227 and C8-10 to S. obligue at different

exposure time

1227 C8-10
FEFI. ECY - osoumpm TR ECo - osompom
mg-L h mg-L

24 0.223  0.171~0.294 24 0.116  0.094~0.142
72 0.090 0.070~0.116 72 0.068  0.054~0.085
96 0.109 0.104~0.114 96 0.103  0.091~0.117
120 0.126  0.108~0.145 120 0.114  0.096~0.134
168 0.189  0.136~0.262 168 0.188 0.157~0.225
216 0.309 0.216~0.444 216 — —

264 0.448  0.359~0.560 264 — —

FWHNER, H C8-10 FHHETF 1227,

Bk 2 P FP 2k PH S 7 3R T 5 MR Ab 3 96 h
BRI A, & TR R A b1 25 4 4 5 3
i, A B A A RS ER A A A BB AR, NS
Hm, R EZH,

22 WHEEHAETREFEEF AR NS
s

1 2 TR, B R AREAE M e iR B 3%

[ (b)C8-10

200

FRANHI/%10° cells mL™!

¥
6
BTl

=S

12

<-CK -#0.05mg-L" -A-0.1mg-L" -%02mg-L" -¥0.5mg-L"

B 1 1227(a)F0 C8-10(b) RE TR AEMER £ K th 2k
Figure 1 The growth curve of S. obligue with the exposure of 1227 and C8-10
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Figure 2 The death rate of D. magna with the different exposure time of 1227 and C8-10
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Table 2 LCs of 1227 and C8-10 to D. magna at different
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Table 3 LCs, of 1227 and C8-10 to B. rerio at different

exposure time
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Figure 3 The death rate of B. rerio with different exposure time of 1227 and C8-10
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