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Accumulation of Copper, Cadmium, Zinc, Lead in

Chaetoceros gracilis.
Gwo-Chian Yang and Yun-Yuan Ding

Copper, Cadmium, Zinc and Lead were used as accumulative material in this
experiment for Chactoceros gracilis. The treated concentration of each group were
0.01, 0.1, 1 ppm, Collecting the cultured Alga at the fifth day and tenth day
respectively, then analysed the Alga with Atomic Absorption Spectrophotometer (
Hitachi Model 170-30 ) . |

The accumulative concentration of Cu group after experimenf were 0.05313ppm for
0.01 ppm group, 0.09375 ppm for 0.1 ppm group, 0.12709 ppm vifor 1ppm group at the
fifth day, and 0.06666 ppm for 0.0l ppm group, 0.10784 ppm for 0.0l ppm group,
0.17744 ppm'for 1 ppm g'roup at the tenth day., In Cd group, the accumulative
concentration were 0.05563 ppm, 0.06280 ppm, 0.07588 ppm for 0.01 ppm, 0.1 ppm,
1 ppm group respectively at the fifth day, and 0.05555 ppm, 0.08851 ppm, 0.23333
ppm for each group respectively at the tenth day., And Zinc group, 0.05295,
0.07040, 0.07746 ppm, and 0.05412, 0.07975, 0.11733 ppm at the fifth and tenth
day, respectively, Lead group were 0.07619, 0.10477, 0.14762 ppm, and 0.8222, 0.15238
0.23810 ppm at the fifth and tenth day, respectively, —

It showed that the bio-accumulation of Chaetoceros gracilis are very great, It
was a problem worth of studying how to utilize this Alga for industrial waste water

treatment,
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£1 ATHRHEIRERE
Table 1 The basal medium solution of Chaetoceros gracilis,

Components #HlH 5 Concentration added ( ppm ) HRINZME

NaNO,; 8.0 ' L
NaH.PO. 2H,0 | 1.5

Na:Sios 9H.O 10.0

FeCl; 6H,0 ; 1.5

EDTA-Na ; 2.0 .
CuSO, SH.0 10-t

ZnSQO, 7H,0 2.10-*

CoCl. 6H:.O 10-*

MnCl. 4H.O 0.2

Na;Mo0O. 2H:0 5.10-

Thiamine HC1 0.1

Vitamin B12 5.10-¢

Biotin 5.10-¢

B1 AERENARS
Fig.1 The cell of Chaetoceros gracilis,
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Table 2 Treatment of concentration in each group of heavy metal,

Concentration Group

( ppm ) ju i A B C D
Heavy metal Ezﬁﬁ N
Cu 0.01 0.1 1 0
cd 0.01 0.1 1 0
Zn 0.01 0.1 1 0
Pb _ 10.01 0.1 1 0

Table 3 The average accumulative concentration of each group in Cu, Cd, Zn, Pb.

%3 HE SRR ANTFHERBE

Concentration

Copm D oy Cu - cd Zn Pb
“Group #f
A, ' 0.05513 0.05563 ~ 0.05295 0.07619
B 0.09375 0.06280 0.07040 0.10477
C. 0.12709 0.07588 0.07746 0.14762
D, 0.04688 0.05181" 0.04968 0.06667
A: 0.06666 0.05555 . 0.05412 0.08222
B, _ 0.10784 0.0887 0.07975 0.15238
C: 0.17744 0.23333 0.11733 0.23810
D: 0.05196  0.05229 0.05132 0.07619
A,: Experiment group concentration 1; collected at the fifth day.
HEEREIE 1 5 BARRIE -
B,: Experiment group concentration 2; collected at the fifth day.
FEREBEE 2 5 PFRRIKE
C.: Experiment group concentration 3; collected at the fifth day.
BERAMRE 3 BARKE
D;: Control group; collected at the fifth day.
HRM BEAXRKE
A.: Experiment group concentratiop 15 collected at the tenth day.
ERARE 1 HHRKE
B.: Experiment group concentration 2; collected at the tenth day,
BRERE2 : #HHRKE
C:: Experiment group concentration 3; collected at the tenth day.
BRARE 3 s FTHRIKE _
D:: Control group; collected at the tenth day.

HRE: BHRIE
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%4 SAETRERERTRRZBHS N

Table 4 Thé analysis of Variance by Anova Factorial Experiment for accumulative

concentration in each group,

DF SUM OF SQUARE MEAN SQUARE F-VALUE
E 3 0.1316 0.04386 450.66""
3 0.0302 0.01007 103.48""
G 1 0.0211 0.02107 216.46""
EF 9 0.0137 0.00152 15.66"*
EG 3 0.0256 0.00854 — 87.76%*
FG 3 0.0042 0.00141 14,52"**
EFG 9 0.0101 0.00112 11.52**
ERROR 62 0.0060 0.00010 1.0
TOTAL 95 0.2436 0.00256 25.36**
F-P—fi—=4.0012 ; F—M§——=2.7581 ; F—g'—o—s—zz.owl
(1.62) (3.62) (9.62)
F-——QLE—=7.0771 ; F_g_._m_ =4,1259 —0-'0—1-—=2.7185'
(1.62) ‘ (3.62) (9.62)

E : Added concentration group : A, B, C, D group.

wNAEME:A,B,C, D@4

F : Heavy metal group : Cu, Cd, Zn, Pb group.

HemE s~ | 5 Bl

G : Time group : 5th & 10th day group.

A BRERETRA

Highly significant.
BHAEER
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Table 5 F-value by the analysis of Variance for accumulative concentration in

each group.
Cu Cd Zn Pb
1st 2nd Ist 2nd Ist 2nd Ist 2nd
F - value *19.227 *236.750 16.000" 243.667" 27.000" *282.000 330.250" 47.306*
0.01
F 7.591
. (3.8)

1st : Collected at the fifth day.

FHRRIWE
2nd : Collected at the tenth day.

BRI E
Significant.
BEER

“« B n

®6 SHEERAEZRPEEZER

Table 6 The least—significant dif ference for accumulative concentration in each

group, 3
Cu Cd Zn Pb
ist _ 2nd 1st 2nd ist 2nd 1st 2nd
L'S'DO.Ol 0.04063 0.01732 0.01500 0,02599 0.01225 (.00866 0.0300 0.05197
L.S. DO.OS 0.02793 0.01191 0.01031 0.91786 0.00842 0.00595 0.0206 0.03572

L.S.D : Least significant difference,
RNEEZER
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x£7 H-B-8 LEATEAZTHERY
Table 7 The average cell number per ml of each grouwp in Cu, Cd, Zn., Pb.

Cu Cd Zn Pb
A, 9.275 9.275 9.417 9.333
B, 2.875 7.450 7.908 7.575
C. 1.792 6.625 6.808 6.375
D: 9.283 9,283 9.283 9.283
A, 5.400 5.600 5.908 - 5.442
B: 2.150 4.208 4.408 4.542
C, 1.375 3.425 3.425 3.458
D 5.350 5. 350 5.350 5.350

%8 FAMRBRERTRBZIBLSN

Table 8 The analysis of Variance by Anova Factorial Experiment

for cell number in

each group,
DF  SUM OF SQUARE MEAN SQUARE  F-VALUE
E 3 191 .4550 63.81830 1856.66"*
F 3 57.0415 19.01380 553.17**
G 1 244.8020 244..80200 7121.99**
EF 9 52.1360 5.79289 168.53"*
EG 3 10.0593 3.35311 97.55*
FG 3 7.3726 2.45752 71.50"*
EFG 9 8.8328 0.98142 28.55**
ERROR 62 2.1311 0.03437 1.00
TOTAL 95 573.9030 6.04108 175.75**
0.05 0.05 0.05
F =4.0012 ; F, ° =2.7581 ; F = 2.0401
(1.62) TV (3.62) Y (9,62) 4
0.01 0.01 0.01
=7.0771 ; F =4.1259 ; F = 2.7185
(1.62) Y (3.62) Y (9.62)

E : Added concentration group : A,B,C.D group,

wngEE#d:A,.B,.C,.D#

F : Heavy metal group : Cu, Cd., Zn, Pb group.

LEMiA - R, A, & . s

G : Time group : 5th & 10th day group.

A FRRETRE
Highly significant,
BREER
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Table 9 F-value by the ananysis of Variance for cell number in ‘each group.

Cu cd ' ‘ "Z_n"' - ' Pb

Ist 2nd Ist  2nd Ist 2nd st 2nd

F-value 1801.697" 342.359" 207.143" *91.917 213 118**102.031 *108.143 75.989"

0.01

. 7.591
({3.8)

#10  SEMINZR /N EE %R

Table 10 The least significant difference for cell number in each group,

Cu Cd Zn Pb
1st 2nd 1st 2nd Ist 2nd 1st 2nd

L.S.DO01 0.4509 0.5410 0.4408 0.5021 0.4017 0.4322 0.6540 0.5939

L.S.D0 05 0.3099 0.3718 0.3030 0.3451 0.276L 0.2971 0.4495 0.4082

R KRB HESEFE T AZ 8K o
EAMERBET REERBREZ91.94%  77.96 % > 85.24 % » 45.24 % » TR IIRER 1
ppm B¥ + SR ZEH16.70% > 21.99% » 11.14 % 19.25% °
HERTH > KRGHNG RSB ARBAZ SN » BTRHIET » AN MEED) R 2R BZEH 10°
) REUARERERELRE BEZAE - BETTH - MUERBEENAEDERRBANR
ek s WEREE -

B i
ABEASPROEERKEFEY » ARMOGLRRLER LZHARR » RER S ERER
RBNEAESPRMERNMIS HTHE » RoRECZ &/ » EH—0F35H -
SE SOk

LK BeBhiats » 1975,

2FR{E ~ oktER 0 1980  MEHHER,

J.BURE R S BB 1979 [ EEBHNRAKABWZABITEE R o hBRAKE 23258 » pp
5~11,
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