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Abstract - Recent studies indicated the utility of whole effluent assessment as a measure to
control discharge of toxic effluents to receiving water in Korea. However, most studies have been
focussed on acute lethal effects of toxic wastewater with little consideration of chronic sublethal
impacts which are of growing concern in protecting aquatic ecosystem. We conducted acute and
chronic toxicity tests with effluents discharged from five different dyeing plants in Gyeong-gi
province using a marine bacterium Vibrio fischeri and a freshwater macroinvertebrate Daphnia
magna to demonstrate the importance of assessing chronic sublethal effects. Various levels of
acute and chronic toxicities were observed in many samples tested in this study. In 21-d chronic
toxicity tests using D. magna all samples showed effects on reproduction and growth. Notable
mortalities were also noted in three out of five effluents. The result of the Microtox assay
indicated that acute microbial toxicity existed in effluents from two out of five plants and acute
daphnid toxicity was observed in only one effluent. The result of this study clearly suggests
chronic toxicity tests are more suitable to assess biological effects of effluents because it was
shown from this study that even an effluent with no acute toxicity could cause chronically lethal
and/or sublethal adverse effects on aquatic biota which may affect the population dynamics in
aquatic ecosystem.
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Table 1. Median Effective concentration (ECsp) of acute and chronic
Daphnia magna toxicity test on survival observed from
effluent samples from dye industry (Unit %)

Effluent samples from plant

A B C D E
Microtox test >82 475 >8  >82 542
Cso
Acute Daphnid >100  75.7¢ 25.3b > 100 > 100
ECso
Chronic > 100 4.4

Daphnid ECso  (16.3~29.2) 21.8 (30.3~101.1) 554 >100

® Average ECsg in two out of three effluent samples from the given plants.
b Average ECs of three effluent samples from the given plants.

¢ ECso observed in one out of three effluent samples from the given plants.
The value in parentheses are 95% confidence intervals.8.5
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Fig. 1. Time dependant mortality in 21day Daphnia magna toxicity test.



Chronic Toxicities of Effluents from Dye Industry 149

A7 1 16.3~29.2), A& DE 55.4% (95% A1 37
30.3~101.)= 2=} (Table 1).

AR Ce FA49%s=s of 15
oF 44%A A TAIECsoE T 4 Uk

T w277t F]t Al7ke] Ao wel #ER AA
€2 Wol: Fig 13 2o WiReAse] v 5
F 503 7|7 w5k A FEeAE Azt
FHgtol] wep XAHEe] Frislelon HAE FAHx=E
(48717} == 96417717 o] Fol] EAle] vreR}r] A
el BA 8] A 14 xEF ) 219 =333
7t AR Age Bglou)t DAROIME 169 o] Fof
Aol FAsA FUsle Aoz Jeigw 14d =&
Aoz 21Yd =FAHE AAT £ 35S BAE 7]
Z29] odF(Gersich 1990)9}= A 2|8}1R] ok Aol

B )

ht

E Py
7%

OE _D' -

2. WA wA= 9

57 A& EFeX H4o] RAFgon B3 RE
RN SAE Bl AU AR AdA=E ¥
2 @2 A ICs7t AAEHAG. WA g HE
IC3k A2 Aledle A8 £ F #7322 E74d /A
T AdelA A A H o, AAEe w2]E dFFEA
A EAAMoz o3 BAe] vehd == F7t

Table 2. NOECs and LOECs in 21 day Daphnia magna toxicity
test on effluent samples from dye industry (Unit %)

Effluent samples from plants
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Table 3. Summary results of each toxicity tests employed for effluent samples from dye industry
. Sample A Sample B Sample C Sample D Sample E
Endpoint
Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd  Ist 2n0d  3rd  Ist  2nd  3rd
Microtox test Luminiscence x X X X o] o) X X X X X X o) o o)
D.magna y\poaliry X X x x o x o o o %X x x x x X
acute test
D Mortality X o o o] X
clir:)nrlllig’ia t Reproduction o e} e} o} e}
st Growth o o o} e} e}

O:toxic, X:non-toxic

Toxicity is defined that toxicity was calculated or observed as one of following parameters in the tests:

Microtox test: 5 mins or 15 mins
D. magna acute test: LOEC, ECsp
D. magna chronic test: LOEC, ECsg, 1Cas.
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