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BHERRSRERP /) INEERBEPMIRIERERIMEIVEIE (p<0.05) - IRKY
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K (mercury) ~ #i(lead) ~ #(cadmium) ~ ¥
(zinc) ~ #fl(copper) * SRt H PR —FfEA
HESE - HIFEVRELTR 2ITH - K
{5 0 B A W) AR TS BN o SRTIHE
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IKECEW) 2 A5 R0 o

AR AC > TP I 5 A B ) 7K B A
FENR PLAHE VA R | 3T 2 B
RAY) » JCHOK S B R R /K B R
HRERT o <2 Ja Uit BE AP Al 1) o MHEFS
MEBPIHRCH W AR A PR - HorpIE
IKE R — CAN I S A RE B AR RAF
B - KEBEAEZEE ~ HAH - £~
[FlZtinty] ~ B ~ B HRE RARRASE
R  EARFF ST E N RIS S A A
H o G [RIREI & 2 AN R R - QRS



AT NERER B[R SR AR AR RO A W 2 367

ARBE ~ LBk~ BREIIRE - MER &
O~ BREREET - A ~ fEEE KRR
S RIGR s AEAETER s BIER AR
fgE0T o SEAEAR > FF 2 it ST B Nk
MREEHNESE - RS EER
WRBF R FHARF I » (1S NEREE S 5 B Y
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i R W A K AR AR - v NBREE - 2
— E B A AE Y EAE R/ MYS-10pum
A A R R R SR A R I
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RHNHEAER o JER AR RY)SEZ
% LUBSK BRI vIaaE & - a0
IKEBIERASHIABREER 2 ik {EH 1
N e TR B EE R 2 P 0 o D) F AR E
HKREFFL ALY ENE Y E B E
M R AREZ FE R AR IR EY)
H o Aiftse L E BT kiR BRI
PINRE T » BLER S BRIEIER Z 2K
T EE RBE R AR ZRE
BBIEAFNREFFAIN - BA i K
R AERAIEIS - E—2 S
BRI MR R R DK Bt - 2
T kB K B e B B S B E A
VA R o
PrRHELY

P
1/ NRiEEZRE

FRIIEE —HRICKH(HYPONeX,, The
HYPONeX Corp., OH, USA)ZK[A]# i
1.0 g » AMRF21000 mLZRERK R o syHEs
400 mLIR500 mLEEFEH » FH2121°C
T MEEE 15758 > FRaalig o RIED

4°C s o

RHAARN I E BT 8 2/ DK
(Chlorella vulgaris) » 1552558 2/ Nk
B 5400 mLIGE IR (BLRE R 14% ~ 18
RIS R BRI 15% ~ KA TERERT13.5% ~
IKIEVEEALF10%).2500 mLHEFZ I »
HREEILIE EHOtE@oW) S E TR
HERI20 cm) HILARRDYE » 58 AL £510-20 umol
m? s o BEEMER2717C » HEBIRIR
/NEREE IR BT AT H1.0%10° cells/mL
BEIRE 2SS EUR EAk th o /NBRYEE 2 B AT
WREE o TEOCERBAGAER T (0 M EKE T 23R
(counting chamber)g G RIY o
2. BDKBZREE

FH AP LB 22 SR i 5 = E
178:8 AL L Z[BUK E(Daphnia pulex)
RALBEEM TR EIE > BB AKE
B THEE3008E > DB G B HE KR »
3R HETRR o Rl SOK B AL E R & E S
T TSI - BlIlE 2 KR L H
B 7 M A B B — 20> A25+1°C > JEiR
I R HE R B K 16/ » SEIRSEE 5 10-
20 umol m? s ° BIEIKFHIZED7TK - BlE
PR S8 LA 58 3% i 8 S8 LU RS
5 mg/LLL L » IKEIL TG HES% ©
BIZ R o KGR RS 2 BY) ~ 1%
BB B BEMY) - [RIIREE R K R HR50%F
FEK o KEHIEYIE/ NEKE » HEERY
£51.0x10° cells/mLLL 22

[Bl7K B8 =R F 2 7 £50.77 mM
CaCl, - 2H,0 * 0.46 mM MgSO, * 0.01
mM K,HPO, * 0.20 mM NaNO, > 1.50 mM
NaHCO, * 0.11 mM Na,SiO, * 9H,0 » 0.39
mM H,BO, » 0.08 mM KCI * pH 7.0 ; {8if]
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T ZXIK(deionized and distilled water)fiC £
MMA¥ > pHEZFEE(EH IN HCI 801N NaOH
IR o
R S

1. alm a7

Z{tSF(Cadmium Chloride)’ CAS.
NO:10108-64-2 53§z :CdCI, » e ¢ ]
iy » JHEIE » B]YA 27K (140 g/L 2 20°C) (Merck
Index, 2001) e A< Bm Ao S i A Ba R
Z AR £50.020, 0.024, 0.026, 0.028,
0.030 mg/L : /NERE AR R AN B FH .2
FR AR £50.020, 0.024, 0.026, 0.028,
0.030 mg/L » M7 it B e 5138 B HITR
TS ALEnY PR
2. BDKFE S FEES

ENEIYRIIERAVIN (-3 §=F 0 =V
ACIE SE 7] 2 7512 ££0.020, 0.024, 0.026,
0.028, 0.030 mg/L%20 mL » FaE&EE
B 2 15 2 K BRI HE Rk (HH 2B R i247 N
» B£50 mLJEM FRCA S5 K B HE S R
BC A #Y Fe 21 G B IR B %50 mL > [P H B
= PR > W T4EERE - A
25+1°C ~ RH(H¥HRE) =50% 2 4 R 8&
i 0 HOGEIARARE tE=16:8 (hr) ° AF5E
T A48/ MR - FIHID.C.C. (Digital
Computed Camera system)E\7 15 B
BIZR(50 )24/ NRFSE T B > I E 548/
i 1E - FFFPROBITA W) E I H 21 ik
(US EPA, 1996)atH H24/\iF ~ 48/]\iF.2
EC, fi  /KEILTHIE + /K EEd) - 25
g~ B~ RIRNEERSE 5 H IS e
B AL ARG E) > MBS R
MR S > BITATEERE F At 10124 o

3. /DEREEIEH A R Hh AR BLRS 2 IR R A
IR

AWFE 1 S & AT AN R R B A 35 2
T /NEREERAERIETE » (eI 77
[H > Lg% 7K (Reverses Osmosis water)
BRI > A REERFIR
FE£5200, 400, 600, 800, 1000 mg/L » [Ef
EHVE B = 5 8/ NS TR 1.0 106 cells/
mL > 25 HU1 mLER S ARECar m P 51 s
IRFE 50 mLALA S0 mLIEF - 3173
A o FTRAGHERDEIEE 30 pmol
m?2 st JHE25+1°C o pHIHE6.5 » S
B tb=16:8 (hr) o AHF 72 & 53 ITE 24
/NI M BRE B ds TET 8 B —
RNEREEAE R EE (NEREEIE T 2 PR s
INEREBHE R B BT ERAaRE
B TEHRER) » 272/ NEE (11250 o
4. NER B A R EA s

e bl A B S R B > 7E1000 mg/
LR T/ NER iR A4 RGP & B RIF
(Fig.1) » KKt » fERALERaEarh -
FEE IR 1000 mg/L i FEHI#H » b
DLIBE 8 P 1 /N 3K s 1% 28 R A i R UK
B 45T 2 YR 0.020,  0.024,  0.026,
0.028, 0.030 mg/L#50 mL ° fif b AL
HhuE 5=/ N RS IR1.0x10° cells/
mL > 2 AU mL & K AR BCAS 1 e 911
BBl IE 4550 mLALA S0 mLgE R » 3
T3 E A B o T 500 A F5 't It o i
30 umol m? s > {E25+1°C » pH{HE6.5
A MABARS th=16:8 (hr) ° AR 52 & 5
[ > BF24/ N F M ERET 8L T A3 -
Alf7 BB 5% — 2K/ N BR P A7 3 BB 1 B B b
Bl > 272/ N (1125260
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5. Whe B EALGR < /) BR B AR £ B /K 3% HE a6
Z Bk

AT R R B RN ER v E
2 & A BRI 918 ££0.020, 0.024, 0.026,
0.028, 0.030 mg/LIFEHH72/NRF » 2 1%
HEE UG R B AKEEVE =K » TR
FEEATT B RK BB B R AR » (RS
£51.0x10° cells/mL ° FFERBCAT 100 mLAYEL
Baim N A 250 mLEEM R - FERGEIE
B 25 15 2 2 (B K B A E s (H AR R 247
IF) » MBI S K S ffE R > R
B R - M T4 E A o FiE
[225+1°C ~ RH=50%Z 4 RIGEF >
TAHARARE tb=16:8 (hr) » ARFZEEFEEIAR S
48/NRE o Rl BT f e R ERE2 (50 x) »
ST EURR24/ NP IEDK B UL T8 > £ 4871
51k o FFIFPROBITA Y & ME#f &1k
RAT1 5 GFELH4/INE ~ 48/ M Z LD fi -
IKESETCHIRE « 7K B B F S5 — fil
A~ BERE ~ RARIEERSE » 5 ELE B B
17 > ARSI E) o A EES R A T
[HE - BIR[ERERBILT » MR E A
G PER TR T o
6. #ftat )i EL s H

AALIRE EIK B2 S F M -
A EALER 2 /BRI R A [B] UK B HE B
Z 7k a Bm ) B B LIProbit program
version 13T B AP B BIRE
{Ei(Effective Median Concentration; EC,,
value) & P BB SLIR 4 E(Median Lethal
Concentration; LC,, value)Z 73427 ¢ 7]\
TR IE R A R i AR B G 2 R O P A R AL
B o B/ INER i A R AT B ) B0 S DA
77 A5 € (Chi-Square test) 5 77T

bl 5 2 0 B/ N BR g8 AR R VR B A
R » e Al B/ N BR s A= B 1T
AR FHBATE » 8 p<0.05 K E B # 72
E o

wio R

RALSRB P [EK By SR v B S
R o {224/ NMRFEC, fH£$0.060 mg/L » 48
/NFIVEC, fH£50.023 mg/L © /KRB
I AR R R B A SR R - IR AR
B SE K RIS IS BRI E 1P T AR R
JE B P AR 19 5 B DRt e = B F v A R S
Hahn > HA ORI - RIS
PERIFHREE (p<0.05) - & H &AL IR
J& 2/ NEREEE R AN EABRREUT - Bl 42
T8 L TSN > /INER 98 ) 2 IR 5ol S
telg s FHBH ZERIA - & & Lif 2 HER
AR R B R (p<0.05) © FLIRIEH
PE IR TR B B AR E AL SR rh 2/ K
B AE R ALIRE R 2/ NEREE HLIE B R
FeHRRRAY NERE A ORI AR 5 FEAREL
L E o A EREE]1.0x10° cells/mL 2
(HE5 2 R @ AL L/ NEREE ) 2E R B
BE/D S I A R R A/ VIR 2R R B
H(p<0.05) o N ILHEHI G A LIRS/ BRE
H AR IR IER o HiE R w L
Z/NER B R R B K B AR B A LS
FE24/NRFHILD, {#£50.038 mg/L » 48/ )\
LD, fE£50.030 mg/L » Bl LERE I ES
[E7K #24h-EC, K 48h-EC, fEELE > HEH
INEREEB S EALSR R AW (R > H
REK BT -
[EK 3 S i PERASR

P 7 2 1k A Bl s SR 5 B - AL 5



370 SRIGFRR ~ BT ~ BRALTRSE

[E7K B #7514 5 AL 24/ NRFIN EC (I £
0.060 mg/L > 48/ NFFIEC, fiEf%0.023 mg/L e
TE24/ NRFELA8/ NFFIYEC, FUAEHH » 5880 2B
BB {R(24h/48h toxicity ratio=2.61)°

BB R A B A R R ] 9 1
1D R > K R 2R R
F)e

F—t GHERHEDKERD. pulex) 19 BB E(EC,, value) BRI L4/ | R SR
DK B EGERE (LD, value )

Toxicity (mg/L)
Time exposed (hour)
EC,, value LD, value
24 0.060%0.039° 0.038£0.001°
48 0.023£0.004 0.030£0.001
24h/48h toxicity ratio 2.61° 1.27

a: significance, p<0.05
b: non-significance, p>0.05

¢: biotoxic accumulation

/BRI IE AR B R

/NER ) IE AR Rl R A e
il R EHUR o PRI A RAE B E KR
WG ERNEET  EREE KRB
TR 18 (/NEREE Z IR £50.098%106 cells/
mL/24h » 0.793x10° cells/mL/48h » I
1.925%x10° cells/mL/72h) ° &g
BE 2 5% 2% W00 R I o H A R
AN > fER BWRIEAE 200 mg/L
o NEREZIEEFS0.113x10° cells/
mL/24h > 1.995x10° cells/mL/48h > I
2.493x10°¢ cells/mL/72h ° {E35 E R %
FESR T %400 mg/L » /)NER 8 2 1%

0.243x106 cells/mL/24h » 3.313x106 cells/
mL/48h » F13.518x10° cells/mL/72h °
EEERRBRERITHE600 mg/L »
INERE Z PR F50.143x106 cells/
mL/24h » 4.370x10° cells/mL/48h » FI
4.673x10° cells/mL/72h ° {E3%E R
FE T F5800 mg/L » /NEREE 2 IR 1%
0.298x106 cells/mL/24h » 5.010x106 cells/
mL/48h » F15.661x10° cells/mL/72h °
ERERRBEERAE1000 mg/L »
INERE Z PR F0.195%x106 cells/
mL/24h *» 5.693x10° cells/mL/48h » FI
6.000x10° cells/mL/72h (F¢ . ~ [&]—) °
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K NEREEEEREERFYNRE B Y N 2 A R (<106 cells/mL)
Conc. (mg/L)
Time (hr)
0 200 400 600 800 1000
0 1.000 1.000 1.000 1.000 1.000 1.000
24 0.098 0.113 0.243 0.143 0.298 0.195
48 0.793 1.995 3.313 4.370 5.010 5.693
72 1.925 2.493 3.518 4.673 5.661 6.000
7x108
—0— 0 mg/L
6x10° —@— 200 mg/L
—— 400 mg/L
. —A— 600 mg/L
5x10° 1 —m— 800 mg/L
—m— 1000 mg/L
= 4x108
£
S 3x106 -
2x108
1x108
0 .
0 48 72 96
Time (hr)

KRB BRRIIRE NEB0RI72/)\HFHE R £ RIBIR
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7€ DL BB A3 A - 1E/NER IR RS
R REE Z B2 (200 mg/L ~ 400
mg/L ~ 600 mg/L ~ 800 mg/L ~ 1000 mg/L)
s/ NERERR A RS LIRS > Nk
R RN TP B4R I RE UG SR 2 A 72 52
(p<0.05) o /NEKERAEFP YR 2 B Bl
24/ HARIR I AREE1x106 cells/
mL 5 F48/IF - H B E &G 8y 3
R EBTVNEE > NEREE 2 AR R
1x10° cells/mL ©
/INBR AR R AR

aHAALRF YIRS 2/ KA R
I EA e As SR 2 0 > FALERIREL0.020
mg/L » /K Z PR FE£50.105%106 cells/
mL/24h » 4.138%x10¢ cells/mL/48h » I
4.610x10° cells/mL/72h o &AL §F 1
2T %0.024 mg/L » /NEREE 2 IR R
0.115x10° cells/mL/24h » 3.298x106 cells/
mL/48h » #13.970x10° cells/mL/72h °
AALMBERAB0.026 mg/L »
INEREE IR F50.083x106 cells/
mL/24h » 2.643%x10° cells/mL/48h » I
2.998x10° cells/mL/72h » {E&E AL SRS
PR F50.028 mg/L > /NERVEE Z B
0.098x106 cells/mL/24h » 2.358%10° cells/
mL/48h » #12.308x10° cells/mL/72h °
ERALFRIEE R A 0.030 mg/L >
INEREE IR F50.080x106 cells/
mL/24h » 1.778%x10¢ cells/mL/48h » I
2.053x10° cells/mL/72h(FE =) ° LI |
it R 5% BN BK v R RS 2 EE IR
HEH1(0.020 mg/L » 0.024 mg/L » 0.026
mg/L » 0.028 mg/L » 0.030 mg/L) » /NEREE
4 R s R iR 18 » Al & E ki

At B AH B PR RH PR IR 5 /BRI A R
61 25 H B 72 5 (p<0.05) » FERLER
FeR I 2 Eg e > /R AR IR
{E24/NRFEEAZE F 1106 cells/mL » 7 5#
TEA8/INIF > /INER 35 5% 5 W T g 1) 35
R0 R 72/ M o /N ERTEE R BT
W 1x106 cells/mL o B FZEHilHH EL i 8 B
BRI 2 NERFEELE 48 BL 72/ RN A Rt
B RIR AR IBAT S - RIS ARG
L RAUSR IR B PR T o Bl AR EE IR AT
I /NEREER A RS T A B HIHI B SR
(p<0.05) o Lt/ NEK R AR R e &
At/ KA R AR > B E B LR
Z/NER R AR RHU L AR AR R ARAR 1S T
= @)
IR AL R /D BR B ER F [BDK B ME sk B2
i Fehs R > Wb & b #R.2 /K
FEER R AR B a2 IR o TE24/ )R
LD, fE£50.038 mg/L » {E48/NMRFIILD,
{E£%50.030 mg/L(F—) © ilbus H 2 0 8]
KR R R IR B R T R A LR R
KBTS R RIREE - Bn/ )
BRI AR AW - ERT A
FALIRR TR E(0.020 mg/L ~ 0.024 mg/L
~0.026 mg/L ~ 0.028 mg/L ~ 0.030 mg/L)
[/ NER T (FR FE T 1.0x106 cells/mL) B £ [E]
IK MR, o TE24/NRFE » SEREDKEME
GBS o A PRI R L B ) R EHEE
A/ NRHE » B A LI A s R B K
BB o R T KB HINE B R
K7 » BPEHIRHRCEEEE 7252 - i b ulAs SR
1551 A @ b2/ R TR R IEK
% B EDKRAEE ST + 78
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= /NKEE R IR IR B AR 91 N 2 A KRB (<100 cells/mL) 5o A2 RAMHIZR (%)

Conc. (mg/L)

Time (hr)
0.00 0.020 0.024 0.026 0.028 0.030
0 1.000 1.000 1.000 1.000 1.000 1.000
Oh-GIR 0.00 0.00 0.00 0.00 0.00 0.00
24 0.148 0.105 0.115 0.083 0.098 0.080
24h-GIR 0.00 28.81 22.20 44.07 33.90 45.76
48 5.878 4.138 3.298 2.643 2.358 1.778
48h-GIR 0.00 29.60 43.89 55.04 59.88 69.75
72 6.000 4.610 3.970 2.998 2.378 2.053
72h-GIR 0.00 23.17 33.83 50.03 60.04 65.78

GIR: Growth inhibition rate (%)

7x108
—&— 0.000 mgl/L
6x10° ~ —@— 0.020 mg/L
—v— 0.024 mg/L
. —4A— 0.026 mg/L
5x10° 1 | —m— 0.028 mg/L
—&— 0.030 mg/L
= 4x108
£
2
S 3x10° -
2x108
1x108
0 =
0 24 48 72 96
Time (hr)

B : NIKEBEERICRFEIIRE NOR72)\F60E REHR
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A AR B I E LR 2 N AR B
[BI7K F AR R L 2 R AR E
LSRR B S R R R i
2 R BRI AS 5(0.030 mg/L <0.023
mg/L) °

A HPE 5 58 R 2 /N R 1S B IR AR
JESEH  REEIFREOH - /KRR A
RIGTHBEERS M o /NEREEA RIES
A EALSRIE IR P R IR BB 2 R AT
KEH &AL RS - MR ERE R
INER R R B IEIGTER o BKE
R AR RINRE S » HEC, (H
NI Y N4 RS o Pl S 2§
R EK ZHILD, fiE - KU HESR Z AL SR
w8 (B OK B S R B e T o K&
ROBEK o IR LA B2 R B N ER A T
bt @A SR RE ST REHER B EIK B &R H
LD, fif/NAEC, fiE o AHFe 3 BAE S &k
Akl B B B LR 2 /K B s [El K
EAHYEAEET > WEtB#24h-EC, ~ 48h-EC,
{EE124h-LD, fifi ~ 48h-LD, [ LA ELEL -
WL & B ELAE 53 B 5 24h-EC50/48h-
EC50LL{Ef2.61 » 24h-LD50/48h-LD50LL
ER51.27 » EARIE1(FE—) » HILHI R
HIHE & B &AL IR KRR A g R
R WS FET 1) 6 T i 4 Mg BSCORk D 3 > BT
2HERENIRE > KfREEES
B B AL AT B AR EAE N BB IS E
P o

K ge R LT EIK 5 2 A s
R (E48/ NMRFIIEC, ff£50.023 mg/L » B
BarataZ£ 12220025 Fly 5% 2211 § 5 JE 51 ~

0

FEE A KOK B AEAN A0 <6 B IR B T BUE
FRAE SRAREL - fthff45 H KK B R s R
AR (E48/ NRFIEC, (H£50.025 mg/L » it
fiti R ELA T 2 & HHE o KILE > GERHAE
Bar 2R EEH 2% HH o Anita
SE(2008)281 BT WuSE(2008)253 Bl Y - F
JH 2 R AN (R 71 ) <5 S i AR % 0K
| (D. magna ~ D. carinata)JILTIEE »
HIESHE GBI RIRENEE T - B
IKFRIEEHEB Y B R > HEE BN
(EHZED R GER /PSR YIS~ (AN
KREER ISR ILBL SR o Ll AH BE SCRR
(2002~2008F )5 Hi, » ARHEAMAIG ¥ KA
TR M) o 7 M A R 0 e U
A A FE R B < B R AT 1 K R ER B K A
A HEB) Y 2 B B (IR (R ) -
T/ NEREE AR RN B AN ST 5
W EE BT NREN A RS R
IR » BE2E B < BRI IR AL D » A2
RIEZWiHRE © Scragd¥(2003)I5 HY
AR g T B A SR > SRR
A B E BA SRR o EE AR
W REREOKSE S & & M HREAE
RIES » BIREANFRIRE S ESBIE
TR PR R B - PRI B
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Year Author Heavy metal

2002a  Barataetal'l  Cd
2002b  Barataetal Cd- Zn
s Ramsemboon ¢
2006 Tsui et al.**! Cd -~ Cu
2007 James etal.B%  Cd
2007 Croteau et al.®!! Cd ~ Cr
2008 Soares et al. ¥ Cd- Va
2008 Anita et al. ¥ Cd~Cr
2010 This study Cd

LD, 0.060 mg/L

LD,: 0.07 mg/L

EC  or LD, ,value Test organism
. C. vulgaris
LD,,: 0.032 mg/L D. magna
EC,;: 0.025 mg/L D. magna
EC,: 0.061 mgL . Vgars
LD - 1.94 mg/L . macrocopa
sor Predatory catfish
. Sargassum
LD, ;: 0.75 mg/L D. magna

Rainbow trout

Freshwater snails

LD,: 14.67 g/L Toadfish
EC,;: 0.32 mg/L D. magna
EC,;: 0.023 mg/L C. vulgaris
LD,,: 0.030 mg/L D. pulex

C. vulgaris: Chlorella vulgaris
D. magna: Daphnia magna

M. macrocopa: Moina macrocopa

B R B A M HE B Y 5 e
A REARHBR - i Fe e fstE—
A EREKAE A REIRGE T W) B BH (R HI
1B B o B NER S A RN GABR 75
I > RAGREHE— 2D RSk ARt
Attt 0 72/ NiFf] - /NEREER A RABTE
BN - HBIRGEBA (ST -

WK AL REIR BT s KBS A B 2 S 15
GelRs » AENE S OK TR A BE N <
JBE BT Er KR AP B s
REER % <P e B = P B = B
X HEHEYENEER  EEEE

18 2EESFIHEEREAM © Croteau s
(2007) B2 R /KW= (Freshwater snails)

WEaEE B - AR
1 B R R CD  /NEREES R
& B f(manganese) ~ #(chromium) ~ ##
(nickel) ~ #¥ ~ SEREHWFMEM > H
BIEEE ~ 8~ SR S S E B B A )
FE90%!1S32 > FANFFEHY NRE R &
RALHRN R 72/ N PR B B [BDK 5
Fesd - FEEDKEIEE A FREEIETHE
2 o LIRS Bl Barata$(2002a) &) Bl
KRG A AN [ 1 B S R B R R KUK B
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DINER EIEIE R Y DN &= & - D) E]
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Toxicity of Cadmium Adsorbed by
Chlorella vulgaris and its Feeding Relation
with Daphnia pulex

Shih-Hsien Chang, Chi-Yuan Lu, Pin-Jae Chen, Kai-Sung Wang’

Abstract

Purpose:The present study evaluated whether the environmental trace element,
cadmium, could have bioaccumulation effects on both phytoplankton C. vulgaris and
zooplankton D. pulex.

Methods:We developed an in vitro assay system to detect toxic compounds in
the aquatic environment using the 5" generation water flea (cladoceran) eggs. The
eggs were placed in a culture medium containing nature-imitating water (hard water).
Then, cadmium chloride was added at various doses in a series of experiments in
which we performed acute toxicity tests for EC,, values, LC, values, growth inhibition,
accumulation of CdCl, in the C. vulgaris and D. pulex. We then estimate the relationship
among the test results.

Results:We found 24h-EC,, and 48h-EC,, of Cadmium chloride on D. pulex neonate
to be 0.060 mg/L and 0.023 mg/L, respectively. The normal growth curve of Chlorella
vulgaris showed that the growth rate increased with the concentration of the culture
medium, and the growth rate was significantly better than that of the control group
(p<0.05). On the other hand, the effects of CdCl, on C. vulgaris showed that the growth
rate decreased with the concentration of CdCl,, and was significantly less than the control
group (p<0.05). The result showed that the 24h-LD,, and 48h-LD,; of CdCl, adsorbed
with C. vulgaris and feed with D. pulex were 0.038 mg/L and 0.030 mg/L, respectively.

Conclusion:From the results, we conclude that CdCl, could be adsorbed by C.
vulgaris which was consumed by the primary consumer D. pulex. The accumulation of
CdCl, is related to aquatic food relation. It can be inferred that the accumulation of CdCl,
is in D. pulex leads to hurt or death, depending on CdCl, concentration.

Keywords: Cadimium chloride, Chlorella vulgaris, Daphnia pulex, Growth inhibition,
Bioaccumulating effect
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