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Use of Duckweed (Lemna gibba) Growth-Inhibition Test to
Evaluate the Toxicity of Chromate in Korea

Eun Joo Kim* and Sung—-Kyu Lee

Environmental Toxicology Team, Korea Research Institute of Chemical Technology,
100 Jang-dong, Yusong-gu, Taejeon

ABSTRACT

Lemna gibba was newly cultured and provided for toxicity tests. In this study, the chromate toxicity tests for
Lemna gibba were performed according to the OECD Lemna growth inhibition test guideline. The test species
was Lemna gibba, and the tests were repeated 5 times. To evaluate the toxicity test results, the average specific
growth rate, EC50, 95% confidential limit, and variances were calculated. The test performance was analyzed
by the doubling time and test statistics. The average values of EC50 data determined by logistic and linear
interpolation curves were 25.9 ppm and 35.4 ppm respectively (by chromate concentration). The doubling time
of all controls were below 2.5 day, so all tests passed the criteria for the test performance.

This study introduced a new test method, Lemna growth inhibition test, which is provided for the hazard

assessment of aquatic environment.
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Table 1. Composition of Lemna gibba culture media

742 918 Z 25t (Lemna gibba)2) A A 8 A G H ol o3t A 7 207

Stock solution

Concentration in

Prepared medium

Substance stock solution Concentration
No- (/250 ml) Element (mg/l)
NaHCO; 150 Na,C 220.2,42 86
K,HPO, 1.044 E ggg
(macro nlumems) MgSO4 TH;0 147 S 3822
NaNO; 25.5 N 84.0
MgCl, 6H,0 12.164 Mg 58.08
CaCl;2H,0O 441 Ca 24.04
H3;BO3 0.1855 B 0.649
MnCl; 4H,O 0.4154 Mn 2.3075
ZnCl, 0.0033 Zn 00314
1 CoCl, 6H,0 0.0014 Co 0.0071
(micronutrients) CuCl, 6H,0 12%x10°8 Cu 0.08 ug/l
Na;MoO, 2H,0 0.0073 Mo 0.0576
FeCl3 6H,0 0.1598 Fe 0.661
Na;EDTA 2H,0 0.3000 -

286.3, 8590 ppm (ZEF7)1F)2] XA 74 9t
A A 2L AL 50ml % Fepa=
o] potassium dichromate 12.15 g (f+&A & 7|F)S
Feb e Foae THAA A9 85900
ppm (ZE7|E)e] HEs AT F wicjdom
M3t 4 =& F= APEL £9¢ =24
it 2208 53 AP HaEE " 31,77,
19.2,48.0, 120.0, 300 ppm (L27]2)9} %04 1
sk o] 792 A@shdeh APELEAE 50
ml -3 Ze}A 6| potassium dichromate 4.24 g
FEAE D) Do} ¥ oA E w47
A A9 30,000 ppm (ZE7) )] H=d AT
F ek or FNsl 4 xE yxE AIPEA
44E zABIGAE 2 2252 AY BA 49
£ 0.2 um syringe filters] 2IA)A HF A7) &,
slepelo] Fofslol AY4 100mlg BElct

Alge] 3 z=7A2 82 incubator YollA] &%
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z7g)e| it
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2] AkZ-& Toxcale 5.0 (Tidepool Scientific Software
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Table 2. Doubling time of control samples in each tests

Doubling time (days)
Repetition 1 Repetition 2 Repetition 3
Test 1 1.99 2.02 2.03
Test 2 1.94 1.76 1.89
Test 3 203 207 203
Test 4 203 2.12 207
Test 5 202 2.36 1.82
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Fig. 1. Growth rate curves of each tests.
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Fig. 2. Growth inhibition rate curves of each tests.
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Table 3. EC50 and 95% confidential limit
EC50

Logistic curve Linear interpolation

95% 95%
EC50 confidential EC50 confidential
limit limit

Test 1 360 163~78.7 370 242~625
Test 2 132 1.5~44.1 286 153~374
Test 3 304  10.1~920 417 348~51.1
Test 4 244 106~553 354 133~49.1
Test 5 254 116~550 343 0~66.3
Average 259 354

* + +

SD 8.46 4.73

sium dichromate®] 53] =F EC50 Z}te] 2|4 34
(logistic)2 A A& o] 2588 ppm (ZEF =), A
3 A4 (linear interpolation)® A A3 & o
354ppm(ZEFE) el At

w3 = BAoA] ZFH X} (Standard Deviation,
SD)= z+zt 846,474 4 AuiAgts-= EC50
<+ AEshle A99 whEE 2EHAPL A
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