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Acute Toxicity on Eisenia fetida of Six Major Chemicals
Accidentally Spilled into the Environment

Tae-Hoon Nam, Jeonghyeon Yun, Jaeil Choi and Sung-Eun Lee™

School of Applied Biosciences, Kyungpook National University, Daegu 41566, Republic of Korea

Abstract - To determine their acute toxicities on the earthworm (Eisenia fetida), six toxic chemicals
were evaluated, according to the OECD guideline 207: sulfuric acid, methanol, methylethylketone,
nitric acid, formic acid, and toluene. Sulfuric acid exhibited the maximum toxicity. The LCso values
of sulfuric acid, nitric acid, formic acid, and toluene were 20.5, 49.1, 55.5, and 534.5 ng cm_z,
respectively. Toluene showed 26-fold lower toxicity than sulfuric acid. In this study, methanol and
methylethylketone did not exhibit any toxicity to the earthworm. Further evaluation revealed
that nitric acid, formic acid, and toluene exerted a change in the body weight of the chemically
treated earthworms, whereas the other chemicals were ineffective. These results can be used for
environmental risk assessment, when the chemicals are accidently discharged into the environment.

Key words : Eisenia fetida, sulfuric acid, nitric acid, mortality, weight loss

N oB
3lst =& AbLE *ﬂ A A ESHA dojut
Adolct. g8t F& At F F4HE olEsithrt WA sE
7%, i old F EF Jot= A%, 985 E st
oA EAsH= B9, 77184 °l S 5 o) o3t
5 ¥&9] 497} thoFslth(Shin et al. 2014). o] 23t F+
s A Al 919 SHE LAY A AT
& o A2 S U

73] ogt Aojfom Ty

pul

Z30) 4

o GO I e O o [ o [
Dad

=
7%
ARl WS AA WA A9 37%0] o2
o Sl AA 2 40%S 9

* Corresponding author: Sung-Eun Lee, Tel. 053-950-7768,
Fax. 053-953-7233, E-mail. selpest@knu.ac kr

t}(National Institute of Environmental Research 2013). ¢
=9 A oAE At w5 B0 FA9 £l 7¢
Eo o]2 g AR LERESo] dojikar I vjo
5 F2EY 43 A BREOo R Qg 4] AL
A ZE 9 Rl X H 9| ol foA FAH=EE UE U
(Mirlean et al. 2001).
ol2fgt 4t B4 T ol ol Wik =y

+ WA EAY 9 H=F HY Fol o3 A5t
th dE 5ol FAtY] B¢ ti71eF BAH | AT A
2 A A E 71E0] 6mgL” $Fo|H HE B £F
AXE AHA A FAETE pH7F 589014 8.5 olgkefof T
o= FA7E *314301 Q1T (Ministry of Environment 2014).

ol
=

A FA
al

NPN;Q_

e, A4 5 B etEde) v A $AGY
BAE A5 AR AL 2 SRR B4
Bo e S4S A shotaof she 4 ZRw

(©2017. Korean Society of Environmental Biology.



124 Tae-Hoon Nam, Jeonghyeon Yun, Jaeil Choi and Sung-Eun Lee

eEA Y SAAEHA AFGE] dE 54 7 =4
oA grds] AAIHA] Fdth weba o AL E Foke]
A ZFeE & 7Hed 2EEY SAEAEE EAEOE
o]-g&3to] FASIFIL AHolE o &3 FAHAEA AE™ F
OECD guideline 2072 A3t o o] AldH2 AEE
A1t Ex ol AHAH LR FJEF3H s17] st A
o AFEAS Tdste] 54 Hrigth 34 g

29 yoj Fojdl st Ao s gHlst
ou F 7429 FEA, AL AFHasgR 54
Skt Ao A8 3HeEA 2 A (sulfuric acid), &
(nitic acid), Z-EAF(formic acid), W2 o & A& (methyl ethyl
ketone), =4 (toluene), W EH-2 (methanol) 52 A3}t

Mz W S

LAYER

Ago| AHgE BEHEL IR ER F 67hE A
gste] 5] =84 EAT 1749 B84 E4S AHES)
Aok AR dASFAAZALL A71%, &), 24k 9
AT (A AL, &), e T EFAL J. T. BakerAt
(Phillipsburg, NJ, USA), 704t} wEoE A E2 Sigma-
AldrichA}F(St. Louise, MO, USA)O| A +{d5}o] A8-31Sith.

ol

A7e AAES Atk A AF 35S Yl
A 2A1ZE Aol A9] o]BEHE FRFE AASIHLH A
Y olEd 24 47 gt 5A8hSo] gk 4 jles
2 A olEd AA T Azt QolA AW o]EHL wiE
S E 3kt A9 o] B 9 AU olEE AA T AFS
S73te] 300 mg ©]/d 600 mg ©]5}2] A Fol5S A st
of Aol AHg-3tict.

3.E2A o) g7 FH=A 27t

zAolo] gt AFEASS] FHE4 APE OECD
guideline 207 (OECD 1984)2 #1135l A|gslF o 4]
223 57 o]4e] FEFZH(1430 pgem” ©3hS A
sto] A@starh A2 3em, 0] 8cm G2E7]6] ATA
E Yol AHBE AT HED $89E 100 ul A2t
o Z feg7]0] EXFo| 1ut2le BAS Zsle] A

e owE S 4 ok
-llN‘ U.?.. _\9‘ ﬂllﬂl 339.
ox N n&l ol -

4.57 24

AREE FEo] BE AAREE F3l SPSS software 23.0
(SPSS Inc., Chicago, IL, USA)$] Probit AnalysisE %3]
95% A1 ZF719] Lethal Concentrations AFESIR oM, A
23t AL EH Y] g E FA M3ES Prism software
6(Graphpad Inc., San Diego, CA, USA)S 53 One-way
ANOVAZ AHEsto] AR SR {Fou)gt Zpo|7t Sl 74
< Turkey’s HSD &) AFSHA& AME-SHo] ek 7t Afol &

TSl JE 2 YERf it

Za ¥ D3

LA

AAANA E4L AFol7t Ad 2 Ad {& 5ol
gt 587 Ao §hg35hH oFo] 7Hse A= A
g Ao woste] AARES A5 48417 S S
AdS B3 7 St A7l tgt XA Fig.
13} 2t} 3Hake] A9 70 ugem 7Y FE RO EAY
olF BF FHom o 5k YEHOE Frrt Wopd
T2 AR EB3 gastant 3 7.1, 143,214,357,
714 pugem 2 AYFAL 1 4847 =2 F 20, 30, 35,
75, 100% ZAR&o] YERGTE Table 19 UeRA uble} 7o)
BHAFO] LCso ZH2 20.46 ug em o] A o] A3t 313}
B F 7P e 54 YEhl

HALL 7.1, 143,357,714, 107 pgem "2 AgstgoH
48A17F =& Z 10, 15, 15,35, 50, 100% A AH&o] Uyt
)AL 7.1, 14.3,35.7,71.4,107, 114, 143 pgem "2 A2
tg.om 4847 =& T 5,25, 35,45, 55,75, 100% AR
o] Uetttt. o]ef Zro] AAkat Fju]Abe vt Ex] ol
gt FARE 54 YeEt . 70 42 143, 357,
571,714, 1430 pgem 2 A 3tgon 4847 =& &
10, 20, 35, 65, 100% X|AR&o] Uebgtt. 71 Axk AL, 74
o] Ak, B2 9] LCso gH2 2H2F 49.1, 55.5, 534.5 ug cm 0|
3L (Table 1) WA S0 UYebd 7<) LCs & 534.5
pgem = 7P EA0] 7 UEhd 3] LCso Fk 20.5
pgem 2ol HIF] oF 26ulo] Gttt BRI HS BuH

ox N %0



Toxicity of Six Chemicals against Eisenia fetida 125

100 = ?
801 %
2 o N 7

204 § /

JH N 7

~
=
'y

L]
71 143 214 357
Sulfuric acid (pg cm?)
100
80 4
60 4

40+

Mortality (%)

L] L] L] L] L]
143 357 571 714 1430
Methanol (pg cm'z)
100 ~
80+
60

40

Mortality (%)

20+

0 L] L L L] L]
143 357 571 714 1430

MEK (ug cm?)

Mortality(%)

Mortality(%)

71 143 357 536 714 107
Nitric acid (pg cm™)

Formic acid(pg cm'z)

100+

[=
o
1

Mortality(%)
P}
S <

N
o
L

L] L]
143 357 57 714 1430
Toluene (ug cm'z)

(=]
L

Fig. 1. Mortality rates of Eisenia fetida after exposure to various concentrations of sulfuric acid, nitric acid, methanol, formic acid, methyl

ethyl ketone and toluene.

Table 1. Acute toxicity test using a filter-impregnated paper: LC
values of sulfuric acid, nitric acid, methanol, formic acid,
methyl ethyl ketone, and toluene, against Eisenia fetida.

Substz LCio LCx LCso
ubstance ) ) >
(ugem ) (ngem ) (ugem )

Sulfuric acid 6.94 10.06 20.46
Nitric acid 1481 22.36 49.14
Methanol - - -
Formic acid 10.37 18.43 5545
Methyl ethyl ketone - - -
Toluene 220.89 299.17 53451

*LCso values were greater than 1430 pug cm”.
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Fig. 2. Weight loss (%) of Eisenia fetida after exposure to sulfuric acid, nitric acid, methanol, formic acid, methyl ethyl ketone, and toluene.
Different letters indicate significant differences between the tested groups (p <0.05).
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