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Acute Toxicity on Daphnia magna and Photobacterium
phosphoreum for Synthetic Detergents

KIM, Tae Young, CHEA, Soo Kwen and KIM, Geon Heung

Abstract] ] As the standard of living improves, the amount of synthetic detergent consumption greatly increas-
es. Detergents which are not treated in the sewer treatment processes, flow into rivers or waterstreams and accel-
erate the pollution of the surface water resources. Detergents contain lots of toxicants. And it is difficult to evalu-
ate gross toxicity of each toxicant in the receiving water. In this study, the acute toxicity of the synthetic deter-
gents for home laundering and kitchen use were monitored with daphnia magna and photobacterium
phosphoreum. Seven kinds of detergents were tested to evaluate the acute toxicity. The mean 24hr, 48hr-L.C50 of
the synthetic detergent for home laundering were 4.25%, 2.5% and these for kitchen use were 2.01%, 1.36%
respectively. And the mean 5min, 15min EC50 of the synthetic detergent for home laundering were 1.83%, 1.02
%.
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Aty Age 29 H ols E3E] A ¥4
] 0134?, aE 435 Agd Ui 9% 39 of
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o 54 d5g AsstE AHAgFE(BOD) oY
FRHEE(TSSAT dvradd L8549 e
Hol SHEAN it A Wdoz AT £k
uovt, Z4zkel o QEA gk Astet 19 o
T FA7|E Ei?& A7t wol i 285 E£F
&9 =40l 43 <4 (Synergistic), Z3H3
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& 3734 EAE ob7AI7| L Ut
ojefgk #A| siAte] Aoz AR} o
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2 dFe ol AMAIZE AEAd vX=
o4 1#slr] 48l Standard Methods
(1989)¢] F#FAE =AAELH (part 8000) 7}
Microtox(Model 500 Analyzer)ol oJ&F =S
53 548 Ak
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BEAEE o' Edo| Ald f7xle] A
Ab, HAe] A, BAEY Al AAE Fof
X TS BA EAFORN LHERY 7
e ARste AR Dol 54 “’éu 3 gl
#e A 2AM) EAhV FEHREES 0] 8T
AEHA 0] A&, oleldt *J}a%% @%“i‘i—’?‘é
o] st A=W H&stn tde AP}
et AHgE $ ok m= @%ﬂ(EPA)"ﬂH%
2Z2ABE2  Fathead minnow,
promealas, YZ&A&E%2 Daphnia
Ceriodaphnia  dubia, #%FE  Selenastrum
Carpricornutum %& o]&3k] E3l|4r9] =43
of tiet AEAAES AAstn  Urh(APHA,
AWWA, WPCF ; 1989) o]9} & AEHAS
sea a0l AU olFolAA WE SHELE
ged el olgun, £38 e9ude o
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e 2T AAPHAFE ARl EATE ©
A BAsel YL FHHoE WY 5
T Yk
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2.1 2 & (Daphnia magna)2 0|85 MEa3
ASTM(American Society for Testing and Ma-
terials) ¥ EPAo|M = 4% HolAlZo e Fg
gk g, 2o et ¥, §& pHH oA
A&, S48 g B, AEAEEA ] Held
o o2 HAHE AT HAL YEAR B
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D. magna®] 4%& AHd 5mm7l=| 433, 6
AIZE-24A17F o|ie] o™ EHE(HA)S 0.8-1.
Omn FEo|ng EH7|FS Zigle] %oz &
?lo] 7hEdhH, o] Bl o] EHEe] 54 o
Fof 7VF Fol AMgHEU. EnjE9 dAe 20T
oAl 47fY A% AFsI s $F 2o #
A EH v B H o2 FAS Eitslnz e
9] o] e KA thFAdo] Adso] 2
9 FAE 7idE 4 Qrk o EWE ¢l 20
T 294 10dFHE A4 3 34w} &
A& gor, gkl o] 25T 7d8= A%
g 3 2-3Y vtk fAE e, el 20v)E]
o4& Yo ghviele b7l AAFL 4009t
Ao AL $oth BuE uYA] oA &
AT 20T ¥3hs=o] 15%(Ldng/Dolnz 5
o] A%l E7(Aeration) = 8 X %}

EHES o] &3 S B ALEL FE
ARz A 357 Urh. Anderson?} Jensen
S AP B FHE&E ARR ARl BRF
o g g4 T 5A4& HH8le o (1944),
Biesinger 52 ¥ 5| e AL, 43, Hyz
AR ALl F&o] HXE S ZAMSIA T4
g 54L& APRIYEem(1987), NTA
(Nitrilotriacetate) 2] ¥t EAlo] A7} F713td)
we} #33HE (Complex Compound) & & AJshe
EAo] 7+a%re wrAstgrh.(Beckman, 1992)

E3 AndrewT2 EWEd g 2] (Cu)l
EA40A] Cusg o] @A o5 FAjo] WES
At h(1977). T3 Andersong &4vlElE,
A%, DO, pH, &k 9| @3l & SA3E9] 4
HAAE Hol Fon, FAdFT FUIHANA 9
EWE ot EHA43e ®¥zls dsiedh
(1944)

EHE] g3 QdEAS] F45HS 2E 24
A7k, 48A17F, 96475 9] XAFEE (LC, Lethal
Concentration) & F3Hc}h. LC503S A=A
ol A AAH AZHESE LHEH =& H EHEe
50% 7} Al = A= LHQEA Txolth o
FTET @Y S H€EH AS mg/lz, BF o4

AU A5 I HES(%) o7 FAEH
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LC504t2- Probit, Logit, Moving average,
Litchfield-Wilcoxon 9] W] <& AH4kHd
(US EPA, 1988), 48 o 2 Probit WHe 3
o] ALg3}ar Qlut. LC50%k) thak AME3Al= A
ol Aol LCs04te] thkdt HAE vellls Aol
oli, FUAINI FUFT BT UM AEH
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7Iv A7 B Aejsty zzlo] v JfA gt
4GS FHE Woln, ¢ A T 54
o] & el = AL ofrt.

LC50gte AEA ol & HAH7t Ftoln
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o 5XFEE n)Hs WAL HAIS DY AT
Auh, 2Abe] 5 opdAEtE FANE] A
7es B2 TEAY, Jled] A o oA
82 ]t} (Frank and Jerome, 1980; Holm,
1948) wabA 96A)ZF-L.C50S 964 7H5<te v
Az Ao AdF JEhE Yoz, 454
BoHE AR & fEFV OE 2ol B <t
A%t wHF#F (Discharge Rate) o]y} 3]494] (Dilu-
tion Ratio) TAEA Adoz HAAHE &zt
(AF; Application Factor)& Al&3ch. AF&=
MATCE 964A17-LCs0gke 2 Ubiro]  p3ir).
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1217 %= Ao &&Frely, 37zt
o WSy APomyH F¥ & ok ey

HaEe Agt sholw, FHSY AY

2]
HH ofHg
o

=

IS

=

3}

2t

w odUoex & L

oft
Ol
ol
o
o

i
B

A

L 3" 540 9l Wo)
=4317] oldTh(US EPA,
1989; Weber, 1989) ol 99%do] 454
2 doylt Qo] egBUSe Lol H4o



72 GEATHREE

23 Yyy utelajotE ol 88 Y=HE

§3+4 ghg g2lo}= Rovert Boyle(1672)0]
ZA3te]  “Shining flesh”gtx  HHgglont,
Hasting® Nealson(1977)-& a4 dgutelz]
o}l= Photobacterium fischeri, Photobacterium
phosphoreum, Photobacterium harveyi2 %3}
k.
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FMNH,+0,+RCHO
—— S FMN+H,0+RCOOH+h, (2.1)
=, Flavin  mononucleotide(C,;H; N,O,P~

FMN)$} Aldehyde7} g 3 Fuf Fof 9
8 At EA AyAE BEEHA =e Aot A
38t o g o] ¥hg-e A7 ApA Aot #-o] AR
A Ee] AAWAL BAE vehdch 54 of& ¥
g4 whelgjobe] AAAY Has T, I A3 Yl
ghato] 7hAs B2 v 2ol Wl e A8t
o EAAIH o]&& = Utk ol AE ol
23 Microtox 5424 7|71+ 1979 Bulichof]
ofsf AE=HAt.

oF Ao|A AFE BujZ] o3t AAAFELE F
2 48, 96A|17to. 2 &A%, Microtoxef 23+ A|E
& 5158 Foto 245y, Az= EC500.2 1
Ehf= dl, ol wuhitee] 50% AUE wel
#3735 (EC; Effective Concentration) gkeltt.
A vt gloprt AlZte] &) wet AdHer
WupAL ofo] Zrasly] wiitel] BAASE Tk,
BAAFRYE A (2.2)9} go] Aitd.

I,
lo

Rt= (2.2)

o17]Al, Lo : Blank®] 27] ¥ Wik

It :aiF Ajzk %3 §- Blanko] W dabs
olt}. 3k W) &4 ul&(y)2 4 (23)3 2o

R, x1Io )
yY=|=——— —
It

(2.3)

2] (2.3)0lM F& 7} F=ol Ui &, Ay
Ao X&2 & FEE, YL y2 3t 28 o »
=19 hgslE FxEg  ECB00] &z
(Beckman, 1992)

Sellers¢} Ram(1985)& #3344 welgolg o]
£3led Cd-Zn, Cd-Ni, As-Pbe] &+ ¢ &
o B4g zAAA, T &l A2 45
(Synergistic), 2% 3 (Antagonistic), 47}
(Additive) 0.2 2g3he] S4e Yope WA
t}. Qureshi% (1982) % Microtox & o]4-3}ke] Cr*?
—Sett, Cr**-Cr*%, Se**-Pb*7te] Alaztag <
Tl 2 A9E U

Dezwart% (1983)& Microtox& ©]-&3te] 15
A sErEel EA4S A Callejas
(1986)2 Microtox9} EHES 0|83 Algez
AzA Az A71Ee 22579 WA=TF
H7)Ee] 250 W&l 54& Freida, olE
L2450 W SHAEANAM Euisa 3 vt
gotol] o3 HEAFY ANIEE BlastHu.

5o o3 4EAAY Hud o, ¥Fd o
glelotoll o8 AEHRA ] AHE AlgHArt 4
ata, Al@Ajztol whaw, E3k AlRFo] F33
A 2asH, AF Sy T vl&e] oA
ota, vk nlgle] whegle} k& HAIER
o Age e =48 7 A

3. AE H Ud
3.1 gHAMHS MY
M AHgE T e FAAAE 78, T
g 9 wEbg Fol girk. & dAdAe Al

A FEHD e FANAFT AREREC & 9

F& AA 3719 T8 A 47HAE A Ehe]
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B 1. o7& FAAY 74

A¥E AT

e AR Fg Gl DAl
T4e E 1, H 2 9 Ao

Mg 78 FAAAE 25 Uztely A
1302 & 19 24 224713 = AES]
o, ARBYA Y FFE B T S Ffo]
2 ERAEHF %, 5P Aot ddnh T
e FAAAY A ek ok,

3.2 EHES O|BT &Y
Standard Methods(1989)¢] $+Zq & o3t

ST HA  osl d¥FH3E.  Biesingers
(1972)& EYE9] vigYo g zAFe ALLE

F ® o & 7 2 4
F 4
3 = AlFE A 2%
FEMEEEE) 16% ©)3}t 16% ©]3} 16% ©]3}
pH(257) 9.0-10.6 6.0-8.0 6.0-8.0
Ald A 43 15-30% 7-14% 15-30%
THAHE (S0, 2 A)) 2% o) 2% o)’ - |
i gras 90% ol 4 90% ol ¢ 90% o] 4
A4ty 1% ©]3} 1% o]3} 1% ©]3}
Al = FEFA A FF o) REAAIS BF ol -
B 2. 738 A AAle 74 FAH oY, B AFd ARE AAdFE AHA
& i3 E3 B F384are] 28E No. 1 Whatman o322 o
u(ragad) 15% o1 e & w2 Mg AT oo
g 3 PR § 339 2ot
pH(25°C) 6.0-8.0
g S A HEHAM = ¢t B 3. oo 3
Y2 (ng/g) 1oja} B At 4 DO
(ng/1 as CaCO,) | (mg/1 as CaCO,) | P (ng/10]5})
H] A (As24])(ppm) 0.050] &}
67-76 70-83 6.4-7.8 2.8
274 (Pb2A)(ppm) 1.00]3}
AEHE(%) 9014 FAFAATRNA EPFRL BHFE &% 22
L EE BEAAL FHo14 +1C, 2% 50-100ft/c, ZHA17F 16A]7ke) =7
4

]
o o] Midste] FH lliterd] ¥ol 58
74 w7 F, 1A BF JAAAIZ Ay
(Supernatant) & ARt Th BHE wjeke,
Zh g iz FRE wrldl o 30-50we ¥
Y, vid B& Zolea, wjerd 2.5-3.0 mle]
Hol& Fu3larh AlgFol AMHEEE BHEE 3
-458 ojulr} $ 6-24A1% ¥ fAez, njd
wjrlo M ofulel fAE Felste] EHEtA)
(Bulich, 1989)

¥ 4. Daphnia magna¢] Ho] gl
9] . grams

—
Powder of

Tetramin “L” | Tetramin “E” | Baker’s yeast| )
dried spinach

3.0 3.0 4.6 1.0




74 BEAKCREE

AL 24, 48A12ke] LCB09 FAEA Ao
2 Standard Methodsol] 93] WHYFAIAE
(Range Assay)& % %, 3AAE(Definitive
Assay) < 3ttt 125mle] vlo)#d] 100mle] A]
HEede ¥ ¥, 6atele] BEWE FAE Yol &
FEHE NN Fuistdnh w3 AIRIE S
& HAE A7 Slgted 2 vlo)AE Hdj o
2 gg9len, AP or A7 F Hol|FF
& FEEAT. 7 24, A8ARte] A F, & &
2 53 BAST, 2424 54 AgARd e
K Abg3 A H| &0l o8t LC50S -3ttt

R

3.2 &Y uvfeI2|olE 0|8 dF

Bgd uteg]otel] ot E4 AL Microtox
(Microbicsjit Model 500)& Al&3le] 2339
th E477e 3 #EE F3E F de &F
Az, 15CE FAEHE 4z P, 324
ol 2.5m¢ Al@To] 30747 S0 4 YA Ho
Adck ©wAH 15TR fA== Ag717e 30749
AlE TS Fusla, 30702 1570 5004¥ HE
NS AlFH(B1E)d 9ok the 25004
9] Algo] dzloe] AHFRte WHAIEY] f8le
2504¢] 2% NaClg go] 91% A|88 e ¥,
¥F 3A44E o]l 45.0%, 22.5%, 12.25%
2ol 2ujgz gMete] x| 15709 AJHIH(A
&) ZHetgnt -20TCoAM WE #Axg vy
glofAke BAEA gle ZRF 4T A=
A 100045 ol A7l F, 249 gt 2
oAk 10 A& E NG @71 AEH(B2E )
Wo1, 158 Bt AR Fo] 7] Wk 1,
& FAsdd. AR #uE A FR9 A8
5004 & Bgel wElgiolrt Eolds Alga
$il 158 Au F oAl A ke kg S48k
t}. 3]47}%(Blank) & Btegotr} A|7ke] B g
uel Aoz el Wyt gadhs A& BA
37) 8l AHEE AT EC509] ALe 4] (2.2)
9} (2.3)e) o3 Alxrabsrh.(Beckman, 1992)
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E8 %9 Daphnia magna 2 #3341 delgjo}
4] Photobacterium phosphoreumol| 9}3F =4 3
7HE 93k LC503} EC50S # 59 #u). ghAdAl
A FAAEA AHEAGA T 15-30% o] 1, AlA|
A A--S 3l= 885 % Builder7} 70-80% =
T AFEAAA Y TR 4 IR (FR),
A4, f3k reEh, ARAEA], 7|EFe Zgol
A AR ofve}, EtHos AEd 548 v
Bhd 4 Atk 3" 19 AEE FgAACIA
24hr-1.C503e W, CAHAI?E 45% 2 HAo]
A ksl AMAITY 4.03% 2 EAo] AY g
Aoz vebgow, 48hr-LC50%ke tHafid= A
AA 7Y 291% 2 40 A st BAAZE 1.
86% 2 =Ado] AU A3 Ao g Yehgrh. Daph-
nia magna’} EAEAY =25e Al7le] AW
FE FrME & F dong 48hr-LCS0
< 24hr-LCS0RT 22 w22 vehdt.

B 5. gHAAMIAe] LC50 2 EC50

B LC50 EC50
(%
%5 O e | 48hr | Smin | 15min
Al 4.03 2.91 1.46 0.75
Aehg
B! 4.21 1.86 1.30 0.16
R E
C| 450 2.75 2.72 2.14
Al 246 1.86 1.56 1.02
zwe |(B| 1.17 1.14 1.51 1.29
gtAAlAl [ C | 2.35 1.19 1.42 1.36
D| 205 1.24 1.77 1.16

24hr-LC507} 48hr-LC50 7}7te] Hxo] %=
1.12%, 2.35%, 1.75% 2A] BM|#le] w5 z}to]r}
A =A vhebgrh 24hr-LCS0o) s AMA| 7L
=40 Ald ZFyor), 48hr-LCH0 A= BAA|
7b BA4o] skl Jehd R, Algte] Zugtel
w2l AdA O ME HO da50] Ea W&y
Fovt BAAlA e 28 W&ol =AY A&45HA
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Dot A D ¥ o e

38 1. A=g FA4AAIS LC50

38 3. A= FAAAle] EC50

il TRV WEQ] Aoz AlgdTh Al
2t Aol ©hE FE WEENS B o, 54 5=
apol7t HE AMAIZE B, CAHlAl BY &3 ®&
g Jaje] o] FEo] #73 43 HellA uig
A AAY S &+ AAh

Zekg AlAle] EC50& 19y 49 o™, 5min
-EC5078 CAlAI7} 1.42% =2 AlY Z4o] 733}
1 15min-EC50%k2 AAMAIZF 1.02% 32 SAlo]
Ad s Aoz yepgt. Mg Fukg-o
5min-EC50%k2 Algtg A4l C& Aglsta Mz
B2t ke HoFEa 9gdon 15min-EC5000 4
AErg AlAl A, Bl F34 AAEL S40] 7
Aoz Jepytl. Algg MAle] LC502 EC508
vias & o, P4 deeielrt Daphnia
magna®t} oA zesh= AL & 5 Utk
Daphnia magnacl] <8t LC509] F%=7} &34
atel)gjole] EC503} H|s=8F HgE Yely it F
w8 AAle] LC507 EC500) M+ Aergs e
7BEFe wolx gksrt.

27 B 19944 35 75

264 24.5\ -
-
1€
1 48hrLC50
—
..... 1.4 148 124

N

Dot A Det B el C DD

a8l 2. FH8 gAIRle] LC50

Smn-£CS0
& s e /
T

1.36 1.16
6min-ECBO T

Conoentration(%)

129

O I

o & Bel ® on < [

33 4. #38 F9AA <) EC50

5 f& @

A A F2U _Q_<§.117].

-
sJatn ok, 09g
s
-

Ede] SuF BT oHee ¢z °‘°‘:'i
el edEA] FFAE iﬂ’—‘ﬂoi o m g
FEFE A g Frpt e, B =&
o A1+ E1E<¢ Daphnia magna®} &34 uhe)

2]o}¢! Photobacterium phosphoreum& o]-£3}o]
FHrg AlAet o7 AAe FHEEE kS
At i} 2 A2 S A

Aere AAe] wF 24hr, 48hr-LC50& 24zt
4.25%, 2.50%c°1H, FH-8 Ao P 24hr,
48hr-C50& 7tz 2.01%, 1.36% o2 S48
B it AlEHg AlAle] Hyt 5min, 15min-
EC50& Ztz} 1.83%, 1.02%o|n, FHhg AlA| 9]
B3 5min, 15min—-EC50& z+z} 1.57%, 1.21%
o2 F4& Uitk F88 AlAZE Aleg A
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ARt F4go] A Uehtes R g AlA
o wol xgtso] e AUGAAA L Ao 7]
Q18 Aoz e grt. 1987 =71 1913 o
FAAAA AR 4.25kg/rdom At FIt
3 9o, Oli AF AEFLEE *Ai}ﬂﬁl auc
Aol oj9} e AT ANE FjE B
ga ke 7} *ﬂxﬂﬂ =49 zfol AA Ur
wAl ektRIRE LC50e]y ECS03ke] 2% nF%
?l 5% o3tz & H5A4& Jeprt. 2viatel
Mz 1984 &8¢ 4 7] 0.5 mg/1& 7]
Foz sta AN & Ho WFol E
A7 AAE YA F& HFoEA o] tH
g FA7IE nld g 548 198 74 S

& " g vt Q).

|

e
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zAtel 2

2 aTE Qahhatn 19924d% AedRshsled
Fael Aoz o|FoiHom Ao ol AAHE
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