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Studies on the vAccumulati‘on of Copper,. Cadium,

‘Mercury and Zinc in Skeletonema ‘costatum
Chang Jiang, Shiarn-Chiang Chou and Yin-yuan Ting

Skeletonema costatum is one kind of phytoplankton-feeder and. has widely been
used as food of penaeids larvae. The paper mainly studies on the effects of Cu, Cd,
- "H;, Zn, with different con‘c'entrations in different accumulated duration on

Skeletonema costatum . Expecting setting an indicator for the safety of aquatic

animals larvae culturing. The results state as follows:

1 The results showed the ability of heavy metal accumulation in Skeletonema costatum

~, Zn is the highest; Cd is the lowest, the accumulated values of Zn, Cu, Hg, Cd,
respectively, 186.4 —597.1 ug/g dry wt., 13.8 — 45.2 ug/g dry wt., 23.0-38.8 ug/g

dry wt. and 6.2 —20.1 ug/g dry wt. V
‘ 2 The higher concentrations of heavy metal treated in culture water, the higher. .

_accumulted values got and showed severely. in higher concentrations. The growth of -

Cu and Cd was good in the concentration of 0.1 ppm, but that was suppressed in

" 0.025 ppm of Hg and 0.5 ppm of Zn. 7 '
3 Different accumulated duratioh had no significant variance in accumulated values.

Most of the algae reached the highest accumulated Yél‘ues in each group within

12 hrs. ; |

4 The CF values of this species appeared various according to different hea:ry metals

and concentrations treated. The CF values of Hg, Zn, Cu, Cd, is 104 —10°, 10‘,

102 — 10* and 10* —10° respectively.

CF values of the algae increased in Zn, Cu, Cd, groups when the concentrations

of these heavy metals increase in sea water, but it did not happen in Hg group.
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Table 1 Distribution of concentration in each group of heavy metal

Conc \ Group

(ppm) C, C, C,
- . concentration 1 concéntration 2 coﬂcentiation 3
Heavy metal
Cu 0.001 v 0.010 : 0.100
Cd 0.001 0.010 0.100
Hg 0.001 0.005 0.025

Zn 0.020 0.100 . 0.500

—‘gﬁﬁaﬁﬂlﬁl% ‘
§ﬁlﬁ:§¢’ s ZIZRWZ B #IE ( medium )ﬁﬁﬂl@ﬁqu’ﬁimKNO, 100g ~ Na, HPO,
12H,0 10g ~ N2, Si0, 10g B FeCl, 5g WA » SRERES Rin EDTA DREEH AR ZES
B UBRERER ) ARRERZESBLEYS HeCl, > CuSO,~> ZnCl,~CdCl, -H,0* £ 3!
SER0BLR 1000pmeEﬁ§ﬁ?E’ﬁﬁ( stock soln.) » BERAKBREURE 22 RBBE A
ﬁUTﬁﬂﬂEﬁgfﬁﬁﬂﬁﬁﬁ  WRBERAERAHSZ BE  BTEREE  ERPRB2X %
SHFEL2 ~ 24 ~ 36 ~ 48 /J\ﬂ%%uﬁﬁilmﬂ( nytal p—30 made in Switzerland ) k&%
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0 VBRI o SRR SKE fBJE ( ANA model 100, EREBHRAGR) DHEBE -

&2 ERNEGERKERELBH X 2 -
Table 2 The contents of Cu, Cd, Hg, Zn in sea water and alga before test

Conc. of sea water( ppm ) Conc. of Alga ( mg/g dry wt. )

Heavy

metal range X , range X
Cu 0.032 — 0.045 0.038 £ 0.0138 — 0.0452 0.0308
Cd 0.040 — 0.052 0.045 0.0062 — 0.0201 0'0127
Hg ND*— 0.0006  0.00025 0.0230 — 0.0388 0.0297
Zn 0.050 — 0.075 0.062 0.1864 — 0.5971 0.4178

ND* : under detectable.
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Table 3 The Absorbance values of Skeletonefmz costatum in different treated

concentration of heavy metal at different duration

Cuitufe
(hrs) - 0o 12 2 36 48
Conc. of \
heavy metal
- (ppm)
0.001 0.003 0.046 0.045 0.075 - 0.062
Hg 0.005 0.003 0.065 0.042 0.060 '0.065
0.025 0.003 0.021 _ 0.021 0.048 0.048
0.0001 | 0.003  0.055 0.050 0.081 0.071
i Cu 0.010 0.003 0.060 0.040 0.070 . 0.070
0.100 ~ |  0.003 0.058 0.038 0.065 . 0.059
10.001 0.003 0.058 . 0.041 0.057 0.038
Cd  0.010 " 0.003 0.048 0.042 - 0.072 . 0.065
0.100 0.003 0.069 0.040 = 0.064 0.067
0.020 0.003 0.050  0.055 0.064 0.065
Zn  0.100 0.003 0.046  0.052 0.055 0.042
0.500 0.003 0.025 0.019 0.010 0.018
‘Control 0.003 ~  0.050 - 0.045 . 0.079 '0.070 -
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Table 4 Average ac_:(:umulated valués of Cq', Cd, Hg and Zn gx"bupS— on Skeletqhema .

costatum at different duration

" Accumulated ~ Cixl_tur e
-value ‘ té:‘re) . i Ll , o
(m/g dry wt ) ; 12 24 36 48
Heavy : |
metal groups \
Control |  0.0251 0.0334 . 0.033  0.0366
C, 0.0345 ~  0.0321 - 0.0323 0.0359
Cu ' v g A i
c, ‘ 0.1477 0.0875 0.0937 0.2155
Cs . 0.B090 0.6649 0.5225 0.5889
Control ° - 0.0125 0.0210 - 0.0126 . 0.0186
C, ' 0.0298- 0.0246 0.0200 0.0170
Cd , ‘
C, 0.0445 0.0412 0.0895 0.1441
C, 0.3461 0.3049 - 0.3946 0.8659
- Control 0.0277 0.0333 0.0364 . 0.0348
c, | ~o.726 — o0.0527 0.0330 0.0565
Hg . | .
c, . 0.1279 0.0702 0.0662 0.1235
C, | o.3919 0.2970 0.2623 0.1827
" Control 0.6174 ~  0.7100 . 0.4954 0.6220
C, 0.7142 . 0.5437 0.4621 0.6226 -
Zn . . ) .
' C, 1.7759 . 1.2379 2.6591 2.6870
C, 19.3413 14.9494 13.0167 11.0585
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S 0.0412~0.1441 PYHRFWEZ 3 — 125 ° TIgH 0.1 ppm AZH B5E 0.5225 ~0.8090 » BERE
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23~ 6.5 ERMBER 0.5 ppmby » FH BFE 11.0585 ~ 19.3413 » Ho R v4E 8 0 26.5
~45.3f& o ﬁﬁ?ﬁ%ﬁsﬁgaﬁﬁﬂ%ﬁgﬁgzaﬁjﬁTmifmxﬁwﬁ » BEREREMNFERER INTE
o1 s A3 4 RIS 0.005 ppm il ¥ K E 0.0662 ~0.1279 » 0.25 ppm EEFE R K 0.1827~0.3919
y HBEWEY 6.2~ 13.26% » XAR4LTA CuflZE B —BE K s 3L TR B R B PR O B AL
s (BEMLIBEE I RA » R7E0.01 ppmid 48/ NEABRZ EREHR 12 — 36 N2 2 FEER o K
ﬁﬂﬁgﬁﬂm?ﬁ&aﬁ#@mm?ﬁiﬂzﬁ/yzm% ) (EFEAS NN EBEAZBE KR SHREER
Bl o BERR é‘mXﬁ%E.%zﬁﬁﬂf&ﬁugﬁﬁﬁl&%wﬂ‘]iﬁﬂnﬁﬁi@ﬂuzm% BB A#ECEREHRER
RRImARR B LIRERI LIRTK » ﬂ%ﬁﬁ%ﬁ%ﬁﬂ » KEREE 12 NEE BB S E
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Table 5 ANOVA table describing the interations of accumulated values between

time and concentration for Skeletonmema costatum

Heavy Source of

o df - 8S MS - FS
metal variation

time 3 0.0578 0.01926 1.40

Cu concentration 3 4.1308 1.37695 100.32 **
time X conc. 9 0.6177 ) 0.01886 1.37
time 3 0.0016 0.00054 " 0.04

Cd concentration 3 2.3306 0.77685 52.38 **
time X conc, 9 0.0085 0.00095 0.06
time 3 0.0108 0.00360 0.48

Hg. concentration 3 0.6267 0.20890 27.96 **
time X conc. 9 0.0152 0.00169 0.23
time 3 3.7777 1.25924 0.24

Zn  concentration 3 2209.1600 736.38800  142.67 **

time X conc. 9 .11.8010 1.31123 0.25

* *highly significant.
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Table 6 Average accumulated values and CF values in each Cu, Cd group

Cu . Cd
groups sea water alga C.F. sea water | .alga C.F.
(ppm ) (mg/gdry) x10° (ppm) (mg/gdry ) X% 10°
c, 0.038 0.0337  0.887  0.052  0.0229  0.440
C, 0.049 0.1362  2.778  0.105  0.0798  0.760
C, 0.128 0.6463 5.049 0.190 0.4779 2.515
control  0.042  0.0326 0.776 0.050 0.0162 0.324

pefore test  0.038 © 0.0308 0.811 0.045  0.0127 0.282

MR

EFERERGERERABELRERS ARSI RRSITEMAK » AN RE 2 EH
o BEBBEE A CO, Btz TK ( Levid, R-A. 1962 ) (B3 BB AR HIA BB A
B4 ARBAHRRER 0.025 pom B » WHEZ AR ANSTGBEME - 6£0.5 ppm BT ML 4
£o M~ H 0.1 ppm BEPEZERDELE  RURH RSN LR BEFARR - LAR
Bach » RUREE 24 /B B 48 MR 2t BT Sk 12 /NS B 36 /NRRRG(E - MY WHEE ARBRE
SHER » I 1 % 12 ~ 24 NBE 36 ~ 48 NRERDERIGR 0 - BEMEEITEAIER - MBAERE
EPT R AHERTY  mARRPES  BELR ZERBYREALE - AUTR  XRBLEY
WEESEERS  CHESRERELVELF—EERT -

179



180

27 PEER  $EAZERENETREAZLYRERT (C.F.)

‘Table 7 Average accumulated values and CF values in each Hg, Zn group

Hg | , . Zn
groups sea water ‘alga C.F. sea water alga C.F.
(ppm) (mg/g dry) X10¢ (ppm) (mg/g dry) x10¢
c, - 0.002 0.0537 2.685 0.092 0.5866 0.638
C, 0.004 0.0930 2.425 0.185 2.0900  1.130
C, 0.026 0.28%5  1.090 0.620 14.5915  2.354
control ND* 0.0331- - .mc.**  0.060 0.6112  1.019
before test  0.00025 0.0297 11.880 0.062 - 0.4178  0.674

* : under detectable.

* *: not comparable.
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- Fig. 1. The relationship between lighf intensil'ty values, tempreture and culture

time.
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