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Abstract: T he toxicity to Photobacterium phosp horeum of different mixture systems of sodium dodecyl sulfate (SDS) and three
substituted aromatic compounds according to equiconcentration ratio of 1I 1, as well as individual toxicity, were determined
respectively. The joint toxicity was evaluated by toxicity unit (TU), additive index (Al), similarity parameter ( A}, and mixtures
toxicity index (MTI). Four evaluating methods were compared and the modes of joint action of different systems were analyzed
primarily. The coherent results were obtained from four different evaluating methods. Conclusions can be drawn that the binary joint
effects of phenol and toluene mixed with SDS showed weak synergistic, while the other joint effects of SDS and substituted aromatic
compounds were antagonistic. Of the evaluating methods, Toxic Unit is most sensitive with higher value of its parameter.
Mechanisms of joint toxicity action could be discussed according to luminescence principle of Photobacterium phosp horeum and
molecule structures of the mixture components.
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Table 1 Single toxicity test results of compounds

- ECso - lg ECso
ik ke /mg* L~ ! Jmol* L~ "
SDS y= — 63.282+ 4.629x 0.994  24.472 4.07
P y= 14.479+ 0. 167« 0.992  212.473 2.65
HiFS y= 24.055+ 0.553x  0.990  46.917 3.27
fidEE  y= 20.584+ 0.388x  0.996  75.812 3.21
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Fig. 1 Inhibition curve of SDS to Photobacterium phosphoreum
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Table 2 Joint toxicity evaluating parameters and types for different binary systems

ety ECso/ mgs L™ TU; Mo M Al A MTI (BB
SDS+ 0.731
e 17.891 1. 115 0.815 0.226 1.489 1.443 Bl [7]
A 0.084
SDS+ 0.454

11.133 1.523 0.691 0. 447 1.559 1.879 Bl [7]
Y 0.237
SDS+ 1.016 I
. 24. 878 1.323 1.344 - 0.344 0.265 - 0.056 BSELE
g R 0.328
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Table 3 Joint Inxi('ily ﬁ\'illllilling parameters and Lypes for multr mixture syslems

Aty ECsp/ mg=L. "' TU; Mo M Al A MTI TEHI Y
SDS+ 0.305
AR+ 7. 470 0.035 1. 637 0.500 1. 001 1.741 2. 408 ZING
P2 0.159
SDS+ 0.337
2 8. 235 0. 109 1. 844 0. 621 0.611 1. 464 1.779 2/3G|
Tl B2 0.176
SDS+ 0.678
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Fig. 2 Compare among the four types of evaluating methods
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