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Abstract

Acute toxicity of heavy metals(mercury, cadmium, lead, chromium, and copper),
organophosphours insecticides( EPN, 2, 4-D, and parathion), and other chemicals(arsenic,
cyanide, and phenol) to Daphnia magna was analyzed.

Acute toxicity of heavy metals, organophosphours insecticides and other chemicals on
Daphnia magna, LCsx; was showed 0.07-0.73mg/], 0.22-194mg/], and 1.73-39.92mg/1
respectively.

Daphnia magna to most of toxic chemicals was sensitive and then it seems to be useful
except phenol in toxic test of water.

Toxic chemicals were classified as Group 1 which had a high LCs value and the low in-
crease rate of toxicity according to the increase of concentration, Group 2 which had a high
LCs value and the high increase rate of toxicity, Group 3 which had a low LCs value and
the low increase rate of toxicity. To Daephnia magna, lead, chromium, EPN, and parathion
were included in Group 1; Mercury and copper in Group 2; Arsenic and cadmium in Group
3; Cyanide, 2, 4- D, and phenol in Group 4.
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Table 1. Toxic materials used for test.

Element Compound
Heavy Metal Mercury HeCl.
Cadmium CdCl,
Lead P NG, )2
Chromium K.Cr:Or
Copper CuCl,
Organo- EPN 96.5%
Phosphorus 2,4-D 9 %
Insecticide Parathion 97.1%
Others Arsenic As0,
Cyanide KCN
Phenol 99%

Table 2. Summary of the recommended toxicity

test condition for Daphnia magna(from
DIN 3842 Teil 30)

1. Test type Static test( renewal)

2. Temp.('C) 20£1C

3. Light quality Ambient laboratory
illumination

4. Photoperiod 16h light, 8h dark

5. Test chamber size 25mé

6. Test solution volume 20mé

7. Renewal of test solution None

8. Age of test organisms Less than 24h

9. No. neonates per test chamber 5

10. Feeding None

11. Aeration None

12. Test duration 24h
2. WEhx

Daphnia magnaE o]&3 static test=
2 GEAe] Z2H 247 £ 4847 F9
PEECLBES o= A¥es 7 A3= LG
22 et}

Aguiye FAFHATFAY ) wsich A
zt FAEAL wofA o s|Msto] Hgita
2 Fx7t o APEAE 25mf ujolHAe

20me4 7}sta Zt wlojA] F-3pF 24 4]7F 7]
kel 5vle]e] Daphnia magnad Z2A|H
24A17HF wlo]AE fslAl EES] 154
+3o]A] ¢oed F& Zlo g 3l o] 4
& 43] ubE3to LG AHE3lsict.

. &R 9 #5%&
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Fig. 1. Sensitivity of Daphnia magna to heavy

metals.
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Fig. 2. Mortality of Daphnie magna according to
the concentration of heavy metals.
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Copper  ; Log({M)=3.32-Log(C)+12.25



KOREAN JOURNAL SANITAT. Vol.9, No.2(1994) 105

Daphnia magnaol] Wit SAAS ne gk
& Feje} 20] 47} 332, 3.258 FE=5V)
of] wp& of 3ko] EhmKEL oS- e, o
L =g 205092 ¢ 2EL A4
054, 0442 itk & @3 32§ A+
LCso3t-& zH2t 0.25mg/¢ 2} 0.19mg/¢ 2 e}
v EHERE ne] Zte] ol LG 0.01
mg/¢ 24 7]e} 3 EHE LCoatell ¥siA
& o% gt & 9 AAge e
323} Jol| B3 Daphnia magnad] A=
7} 71e} Aol vjs) 232 A vebd& &
olch. ofel] wbsf & LCi~LCs WSI7h
0.04~0.07mg/ ¢, 72+ 0.05~0.08mg/¢, 7}
ZBE 0.33~0.73mg/f & Zo] Fo} 2 W9
oA Fxe AR FIPL Al F53
98-& &t

2. R7|21H| =20l thst Daphnia magna
of alZty

71004 Fotel]l AW} SHAY M= 2,4~
Dell ™i&t Daphnia magna®] #hitke] 713
331, Parathionel] Wi¥F A 3Aje] EPNell
8 tha P Aoz et

2,4-Dell 213+ 24A)17F LCsot-2 1.94mg/¢
24 o] Amann 57¢ ¥ EwF2] 48
217 LCso3t 2.6~11.0mg/f o) H)3) cii @
& zte]az Thomas 59 240mg/¢ Brh= w)
< o glojr}. LC,&-e 0.07mg/¢ & WHO
o] 24 $A7F 0.1mg/l o A F43
£ #o2 eyl

Parathion®] 24 A7} LCso3t-2 0.22mg/ ¢ =
Amann 5" 23 Evi52] 48X)17F LCstt
0.0046mg/¢ ol vl3] "l ¥ 3o e
t}. Parathione] W¥ $-ejuvete) -4+ o

2715 0.06mg/ 4 + HNZF LCuilell sl
EPN2] LCso3t& 0.36mg/¢ 24 Parathion
o w8 ¥ 5A4g 713 o g eyt
o]ggt Fofell 3t AAEH FEZS B
A4l ohg-3} 7o) vrebytct
EPN  ;Log(M)=0.77-Log(C)+4.69%(r*=0.99)
Parathion; Log{M)=051-Log(C)+4.29(r*=0.96)
2,4-D  ;Log(M)=0.49-Log(C)+3.59(r*=0.98)

21

1.8

1.6

1.4

1.2

LCyw(mg/2)

1+

0.8

0.61

0.4

24-D
Fig. 3. Sensitivity of Daphnia magna to pesti-

0.2

cides.
100

M\ll
§
]
@

N

Mortality, M (%)

1 N e e e o RALLUNN e e

0.01 0.1 1 10 100

Conc. C(mg/?)
Fig. 4. Mortality of Daphnie magna according to

the concentration of pesticides
EAAT ne & EPNe] 0.772 thi
A, Parathion®} 2, 4-D+ Z2F 051 % 0.
495 B]f‘ﬁl’ {l“% _‘j‘_ﬁt}— Parathion9] LCm



106 KOREAN JOURNAL SANITAT. Vol9, No.2(1994)

~LGCs ¥+ 0.01~0.22mg/¢, EPNS 0.05
~0.36mg/¢, 2,4-D+ 0.07~1.94mg/0 2] +
g v}

3. 7|et R3Sl thEt Daphnia magna

of oIzt

718t FEAFE wlde| W& Daphnia
magna®] LCyugt-& 1.73mg/0 & )} 495
mg/f Boix 3 #HEe] 39.92mg/f Mrh=
YR e pleg vepgr o)F ujie A4
+ Amann 5"l 2] 48417t LGy 1.7mg/#
o} A2l —Fshe Ao,

Hlo} ARke EAo] B Ao oA
Ve FedE A BAQrES 284 5
AZIEdE AlFE AEHA golel sl 1w
e 0.05mg/¢ ot RS g}
Daph-nia magnad] ¥ w49 LC,oztd
A 71EE wg- ¥3, Ak A4 WHO
9 45 FAZFE 0.1mg/0 o)3}el| u3 o)

+ ¥

40

351

30+ RS

25

201

LCy, (mg/¢)

0 = t ! —

As CN Phenol

Fig. 5. Sensitivity of Daphnia magna to another
toxic materials.

3‘““5’9’] LCSO%)\'TO: ‘3‘%—/7: ‘?‘79.7]% 0.005mg/
g9 vs) F2 8,000y & Fxo)xut

REWEZA FA+ ot AL Xakgo)
v 2 e FA g Aoz AR

A AL FEzke) FAALe g3} 2}

Arsenic ; Log(M)=2.93-Log(C)+2.30(*=0.78)

Cyanide ; Log(M)=0.83:Log{ C)+2.59

Phenol ; Log(M)=0.82-Log(C)+0.89(r*=097)

SAAS nol g wlarl 29302 sz
A, A1 HEe 742 083 2 0.82% w)
< & 2ok ¥l2e) LC~LGCs, ¥Mee
10~1.73mg/2, Aok 1.71~4.95mg/¢ 24}
LCul 2 A= A’k FFATI} bt uls)
SA B7hsEY, 1.0mg/¢ Wele] Je Exd)
Me Zt7e] A E7} & zlo]E Holx| ¢
© Ao velgt, s LC,o~LC, ¥y
= 5.59~39.92mg/f 2 LCoPtE &I F o
g A9 S7HEE Wt

1007 a
50% level f, / 4

] ~ (
< | }
R
3
;E: 10 /[ / 1

1 T T rrrimT T T v rrimr T T 7Ty ¥ TTrT

0.01 0.1 1 10 100

Conc. C(mg/e)
Fig. 8. Mortality of Daephnia magna according to

the concentration of another toxic materials.

4. pH =Moll 2 Daphnia magna2|
Izt
TANES] W53 pHE BAA $gHEL
W2 N AFAF7E AR 9o,
B AYe e 7 pHYEE 24A7H% Da-



KOREAN JOURNAL SANITAT. Vol9, No.2(1994) 107

phnia magna® $7HFAL ZAFIgY. Bre
hm 578 3geA 2] #3E EdZ Daph-
nie magnav= pH 6.0~10.044 A3tz
9lew, Daphnia maegna’} th& FX} pH
of o W7slcky R wssch

£ Agexe AR 50% o]iel 4=}
+ ¥H9+<= pH 45~1058 Jeh} Y 74
A ol ulg} zho] AbAlo] wWjellA AHF
Parent &' 2 AEA M9 459 @3} o
25kt

Survival rate(%)

o]\

35

\

0 e
8

k

16 24
Time (hour)
Fig. 7. The Effect of pH on acute survival of

Daphnia magna.

2y AdeAll e o 40 ol A
E712} <t oJ"{ pHEtell Z257] uF
AE7Fs-3 pHE W o227 Jepd Zle
2 A=

ol4e] AnE Ay uw £ Ay A
FA)EA 2] HHeA Daphnia magnad] o
 F349 LCst2 0.07~0.73mg/0 2} ¥
Aol i, f71AA Fde 0.22~1.94mg/
2, 7€l fAEAL 1.73~3992mg/0 9

A5 2o A¥EAF F55°] Daphnia
magnadl £A4<& 7P ZEA dehigleH
7Ie} FrlEARche f7iUA Foel diR
Aedel o ¢ & 4 Ao

ol2gt AREA AlsEd, A2 2 9EA
o &ty Daphnia magnaz} Q7}s}A] vhg-
3= o2 Jelded oy WS F
REGE of7pu|7} vlwd B oo % A
31, £o] AAE F3dshadl 2 o7t A
ou], ®¥ Daphnia magnat 28 Ftel
5 B9 80%F iy 5 sleulA 2 o]
5 ol & F 9o,

Daphnia magna® LCZE =W &8
7153 vag A$ LCwod 7|5 ¢
Axe AueE Hole ELS T dUs}
Zoladeyt LCo& 718y, ¢, 2§ %
TE7t ZiEelste] FE& veh} $37E
AYgAgF-E FHAY o JEX2 ERTREY
ez gasglen, et 352 A9-x LGy
He 8T V1Fel A AT Aoz
vebytct.

Daphnia magna®] W7}xe] Wi SAE
Ao HRELE 19 83 22}

10,
1 Group 2 Group 3
Cu
c o OAs
- Ho
é 1 oCd
g 1 €PN
4 (=] a
'E ] Grouw1 Pb ° oN Phenol
‘g ] D'“‘F’ara"im ©24-D Group 4
[ ] Cr+8
0.1 T —— T — T Ty — T
0.01 0.1 1 10 100
LC:, Conc. (mg/2 )

Fig. 8. LCs, and toxicity parameter n of each toxic
material for Daphnia magna.



108 KOREAN JOURNAL SANITAT. Vol9, No.2(1994)

% LCadt® 54849 25 ng 7|EoE
& of LCoftel ol Wztxr} & whd 3
FE Z7M E 549 Skl 2A] 942
Group 19 sigshk= 32 ¢, 28§, EPN,
Parathion2. 2 veht o], LCyzto] 2o} 1l
Zer} S ozt EAEE Skl A%t
EA2] Z71go) £ Group 29 sk F
Ao Fajeh o), LCudtel ol vt
=7} ofsh} BAFE FTtl dE SA49 F
7}&e] 2 Group 3¢l sk &AL 1=
3 wjaged, LCoitel ¥ol wt=r} <of
33 EAEE FUle] o 549 FUHeol
22 Group 4° P EHLS Ak 2,
4-D A HE=2 Jepdr}

Abgj o) W2 qlsle] PR F33tEA
o] ARaE T 3 FAd xF, =] A
A9 &3 WA 27} dojvtz 2 A3 |
7y Az Fejs glovt FA A 9%, o
3 HHEY R HENRE S distde A
ARz} g AAeld, 183 AL et
% e el e 2ohA] B ¢t

E3) 3449 Wik A ES 53
of Hrsiedol &u ohgel fAEAe 3}
o 74 wlztaA dbg-she RS A8-3kd
of & 7io|c}. Static teste YA AE
9] AAg-E JIFoR I Qe Bk A
oL} o] AE9 Udutd EA F, Bkt =
= Bt M3EA felERe 3S #
ot fal Sl A TFAA S &)
< 27 A 5 A& Ao}

V. & @

AejAo] i3 BAeGEAY d%Ee ot

3}7] g8t HEAQl Daphnia magnag Al

PAEZZ AAstw old WY FELE(T,

7t=%, &, 67} 3F, 7)), AR BRE

(EPN, Parathion, 2,4-D) 2 7le} f3j&E3

24 v, 2], sEY e LCoite=

A% A oS 2

1. Daphnia magnaol ¥ F-7]0A F29]
LCste 0.22~194mg/¢, 71} H3HEA
2 173~3992mg/¢, 4L 0.07~0.
73mg/f o] WAE B FI52] A9
o] & Ao ey}

2. Daphnia magna®] LCZHE W 4
713 vlag A LG 2 -85 7IE
gl Hitshe AL 77 ddFgEo%le
v LG Z1Eddd 3, 2§ 9 T7Ev)
71&olsle] FEE veht A7 Aj
98-8 AR 7EAE S47HsE A
o2 st

3 Daphnia magnae) s LCsgto] o}

WEr) v BAsE vl Ay 54
o] Z7Hge] A W& BHLE W, 2E,
EPN, Parathiono]®, LCs3te] we} %7
27} 9l ohel BAFx Sl Wiyt
EAe F7Hge] & AL 78, FElo]
3, LCutel ot Wzt=rt kst E3%
T Z7lel g 549 F7HEe] & AL
¥l&, 7lEgelH, RIZtert ¥y EAFE
Z7kell g 549 ol B AL
Alota}2,4-D 2 2 vepydel

4 o)At e AR B o Daphnia mag-

nax FAEAFT 35 R F71UA
of izt wzslA WSl 2o R el
U A8 i3t 73 e o) dge Hr}
hedl QoA /43 TAIAEE A s



KOREAN JOURNAL SANITAT. Vol9, No.2(1994) 109

2 % XK

. DIN, DIN 38412 Teil 30, 1989, Deutsche
Einheitzverfahren zur Wasser—, Abwa-
sser- und Schlamuntersuchung.

. Elnabarawy M.T,, 1986. Short- Term Mi-
crobial and Biochemical Assays for As-
sessing Chemical Toxicity.

. US EPA, 1972. 1973. Water Quality Cri-
teria, EPA-R3-73-003 US EPA, Meth-
ods for acute toxicity tests with fish,
macroinvertebrates  and
1975, EPA-600/3-75-009.
. US PEA, 1977, Chemical/Biological Im-
plications of Using Chroline and Ozone
for Disinfection. PB-270 694.

. US EPA, 1985, Methods for measuring

the acute toxicity of effluent to freshwa-

amphibians.

ter and marine organisms(3th edition).
EPA-600/4-85-013.

. Besch. W., 1977. Studien zum Gewa
sserschutz 2. Biotese in der Limnischen
Toxikologie, Landesamt fur Umweltsc-
hutz Baden- Wurttemberg.

. Amann et al, 1988. Datenblatter zum

Katalog wassergefardender Stoffe, Kom-
mission Bewertung wasergefahrdender
Stoffe.

8. Thomas, J.M, et al., 1986. Characteriza-
tion of Chemical Waste Site Contamina-
tion and Determination of its Extent
Using Bioassays, Environmental Toxi-
cology and Chemistry, 5 : 487-501.

9. Bell, HL. et al., 1969. Preliminary Stud-
ies on the Tolerance of Aquatic Insects
to Low PH, J. of the Kansas Ento-
mological Society, 42: 230- 236.

10. Brehm, von J., te al, 1982. Zur Saeure-

Empfindlichkeit Ausgewaehlter Sues-
swasser - Krebse(Daphnia und Gam-
marus, Crustacea ), Arch. Hydrobiology,
95:17-27.

11. Parent, S. et al,, 1980, Effects of Acid

Precipitation on Daphnia magna, Bull
Environm. Contam. Toxicol. 25:298-
304.

12, /NRERR %, 1975, 355 & esiE — K

FHR—, B LHEe R ME 4%
B, U AR it



