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ABSTRACT

Objectives: For suitable risk management of the domestic aquatic environment, it is necessary to conduct
toxicity tests using species native to Korea. In the present study, we performed toxicity ring tests using endemic
freshwater arthropoda Neocaridina denticulata and evaluated its validity and reproducibility as an international
standard test species.

Methods: To evaluate the sensitivity levels of N. denticulata to hazardous chemicals, toxicity values for several
chemicals were compared with other standard test species. Intra- and inter-laboratory acute toxicity tests were
performed both within a single laboratory and among four laboratories respectively using 3,4-Dichloroaniline,
which is generally used as a reference test substance in fish toxicity tests. In addition, intra- and inter-laboratory
coefficient of variations (CVs) were calculated to evaluate reproducibility based on the estimated toxicity values.

Results: The sensitivity of N. denticulata to several chemicals was found to be similar with D. manga, indicating
that the species is valid as a test species. The CVs of the intra- and inter-laboratory tests were 22.946% with four
qualified runs and 8.828% among the four laboratories, respectively.

Conclusions: N. denticulata serves in an important role in the food chain of Korean aquatic ecosystems and also
inhabits several other Asian countries. Since the validity and reproducibility of the species were confirmed as
a toxicity test species in this study, further efforts are needed to establish N. denticulata as the international
standard test species for the appropriate risk assessment of aquatic ecosystems at home and abroad.
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Table 1. HPLC conditions for analysis of 3,4-Dichloro-
anilne

Test institution Specification

Sunfire C18
(4.6x150 mm, 3.5 pm, Waters, UK)

Injection volume 20 pL
Mobile phase Acetonitrile/D.W.=80/20

Column

Flow rate 1.0 mL/min
Detector UV (248 nm)
Run time 2.05~2.20 min
LOD* 0.006 mg/L
LOQf 0.019 mg/L
R?* 1.000

*LOD: Limit of detection
'LOQ: Limit of quantitation
iR% Coefficient of correlation
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Fig. 1. Comparison of sensitivity (96h-LC50) to heavy metals of freshwater test species with Neocaridina denticulata (48h-
LC50 was used as toxicity value for Daphnia magna)
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Fig. 2. Comparison of sensitivity (96h-LC50) to chemical compounds of freshwater test species with Neocaridina denticulata

(48h-LC50 for Daphnia magna)

ZAlR =
£ ATe FPaEdedel S geee
fAlEd S0P 2 A A8 W AT

ATFARI ] A D EAME: 2015-01-01-089)°1] ]3]

http://www.kseh.org/

THENoH, ol A=Y

References

1. Klimisch HJ, Andreae M, Tillmann U, A system-

] Environ Health Sci 2019; 45(3): 285-294



fol

202 MR O - PAS - TAT - ARE - Zel

N

AZEN - ATA - s

(== =

Table 3. Result of ring test of 3,4-Dichloroaniline on Neocaridina denticulata

Test institution 48h-LC50 (mg/L) SD* 96h-LC50 (mg/L) SD
Test 1 7.820 1.086 4340 0.867
Test 2 5.120 0.552 2.700 1.570
Test 3 5.907 0.906 4503 0.880
NIER Test 4 6.823 0.821 4.770 0.824
(Lab. A) Mean 6.418 1.166 4.078 0.936
I“tmc"];;bg,z‘)“’ry 18.163 22.946
Lab. B 5.597 0.685 3.627 0.036
Lab. C 7.450 0.139 4370 0314
Lab. D - - 4.420 1.131
Mean (A~D) 6.488 4124
SD 0.929 0.364
Inter-Laborato
Vs (%) = 14314 8.828

*SD; standard deviation
fCVs; coefficient of variations

Table 4. Analysis of water quality in test duration

Test institution Temperature pH DO Hardness  Conductivity ~Total Length (cm)/
(0) (mgl)  (mgl)  (uSkm) WW* (g)
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