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Abstract

This research assayed the 50% effective mhibition concentration 48h-ECs,
of 91 organic chemicals to the algae (Pseudokirchneriella subcapitata), by
using 300-ml BOD closed bottle system. The inhibition rate was calculated
from the changes of cell numbers, and the 48h-ECs, was determined by the
Probit model. These 91 organic chemicals can be classified into 5 categories by
their mechanism of toxic action, including Non polar narcosis, Polar narcosis,
Oxidative phosphorylation uncoupling, Electrophilic/Proelectrophilic, and
Respiratory inhibition.

The baseline toxicity equation was based on the Non polar narcosis and
was defined using hydrophobicity, as calculated log 1-octanol/water partition
coefficient (log P): [log(1/ECso)=0.739 log P+ 2.051, n= 43, R*= 0.860]. The

present study proposed excess toxicity (log Te)to compare the toxicity of other



chemicals with the baseline toxicity as mentioned above. The result showed
that the log Te of aldehydes, phenols, and nitriles is more than 1 , that means
their toxicity is more toxic than baseline toxicity in one order. Using the acute
to chronic ratio (log ACR), it showed that the range of toxicity to ketones that
the algae (Pseudokirchneriella subcapitata) can endure was the narrowest; on
the other hand, the aldehydes was the broadest.

In order to develop quantitative structure-activity relationships (QSARs),
this study used different physicochemical parameters including log P, E;ym,
(Energy of the lowest unoccupied molecular orbital ), E;om, (Energy of the
highest occupied molecular orbital), EE (Electronic energy), CCRe (Core-core
repulsion), dipole, R (Excess molar refraction), tH (Solute’s
dipolarity/dipolarizability), Yo" (Solute’s effective or summation
hydrogen-bond acidity), ¥'B" (Solute’s effective or summation hydrogen-bond
basicity). Under different mechanism-oftoxic action, the discriminating
parameters can be chosen to predictthe toxicity effectively.

Finally, results from this study show the algae (Pseudokirchneriella
subcapitata) are very sensitive to organic toxicants, except anilines. This study
showed the water flea (Daphnia magna) was very sensitive to anilines when
the log P of anilines was below 3. The correlation for Non polar narcosis
between the results of this study and fathead minnow (Pimephales promelas)

showed that these two species can be chosen as good surrogates.



