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Toxicity Evaluation of Organochloride Pesticide, Endosulfan and its Metabolites Using Microalgae.
Sohn, Ho-Yong*, Eun-Joo Kum, Jong-Sik Kim', Jung-Bok Lee?, and Gi-Seok KwonZ. Dept. of Food and
Nutrition, and 'Department of Biological Science, Andong National University, Andong 760-749, Korea, *The
School of Bioresource Sciences. Andong National University, Andong 760-749, Korea — A growth inhibition
assay using Chlorella sp. AG 10002 based on the OECD 201 standard test procedure was applied to the toxic-
ity testing of endosulfan and its reported metabolites. Comparison of dry cell weight, optical density (OD) at
680 nm, and chlorophyll a concentration indicated that optical density at 680 nm of culture broth is conve-
nient, rapid, and accurate method for cell growth. In this microalgae system, the ICsy values of endosulfan,
endosulfan sulfate, endosulfan lactone, and endosulfan ether were determined as 9.45, 18.8, 18.2 and 37.5 mg/
L, respectively. In a while, endosulfan diol did not show a significant toxicity up to 50 mg/L. Since endosulfan
is liable at acidic or alkaline conditions, treatment of endosulfan in pH 3, 4, and 11 for 3 days resulted in
reduced toxicity, as expected. These results suggested that the microalgae system is useful to evaluate various
toxic chemicals and provide a new notion for bioremediation of endosulfan in aqueous systems.
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Fig. 1. The structures of endosulfan and its metabolites used in
this study.
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Table. 1. Composition of culture medium (BG11) for Chlorella sp. AG 10002,

Reagent Concentration (mg/L) Reagent Concentration (mg/L)

NaNO; 1500 H;BO; 2.86

Na,CO; 20 MnCl,-4H,0 1.81

K,HPO;, 40 ZnS047H,O 0222

MgSO4 7TH,0O 75 Na;Mo0O,42H,0 0.39
CaCl,-2H,0 36 CuSQy4 5H,O 0.079

Ferric ammonium citrate 6 Co(NO3),-6H,O 0.049

Citric acid 6 EDTA 1
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Fig. 2. The linear relationships between (a) dry cell weight and
cell OD, (b) chlorophyll a concentration and cell OD, and (c)
dry cell weight and chlorophyll a concentration in Chlorella sp.
AG10002.
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Fig. 3. Concentration-dependent growth inhibition of Chlo-
rella sp. AG10002 by treatment of endosulfan.
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Table. 2. The ICsq values of endosulfan and its metabolites determined by Chlorella sp. AG10002.

Chemicals ICsq (mg/L) Regression equation® Coefficient correlation
endosulfan 9.45 P =1.01939-0.05426C 0.9422
endosulfan sulfate 18.8 P =1.00649-0.02685C 0.9983
endosulfan lactone 18.2 P =10.99069-0.02716C 0.9965
endosulfan ether 37.5 P=1.01271-0.01365C 0.9747
endosulfan diol >50 -b -

2P and C stand for relative growth inhibition (0<P<1) and concentration of endosulfan or its metabolites, respectively. >—: not determined.
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Fig. 4. Changes of endosulfan toxicity after treatment of
endosulfan in different pHs for 3 days determined by growth
inhibition of Chlorella sp. AG10002. O: No treatment, @: 10
mg/L endosulfan without pretreatment, 10 mg/L endosuifan treated
at v: pH 3.0, V: pH 4.0, B: pH 6.5, [J: pH 9.0, @: pH 11.0.
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