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Cu Pb Cd 10% 24 h 300 s,
M etrohm 746 , 120 s, 1150 50 mvV, 60
1mL 3mol- L™ *KCI 20mL , mV /s
1 pH TOC
Table1l Concentration of TOC, pH value and alkaline degree for the copper exposure experiment
0 1 2 3 4 5 1# 2# 1# 2#
/ 16 9 16 9 17.0 16 9 16 8 16 9 16 7 16 9 17 1 16 9
pH 8 12 8 34 8 37 8 42 8 56 9 13 8 32 8 23 8 21 8 45
/mg- L1t 2 365 2 436 2 565 2 564 2 637 2 791 2 512 2 489 2 654 2 448
TOC /mg- L-' 1830 4 070 5 400 7 570 9 050 14 29 3 890 4 380 4 470 5 130
2 pH TOC
Table 2 Concentration of TOC, pH value and alkaline degree for the lead and cadm ium exposure experiment
H TOC H TOC
/ P /mg- L1 /g L1 / P /mg- L1 /mg- L1
0 16 9 8 07 2 542 1 550 16 9 7 98 2 463 1 957
1 16 9 8 01 2 587 3 257 16 9 8 01 2 493 6 464
2 16 7 777 2 588 5 403 16 7 8 02 2 563 7 568
3 17 1 7 81 2 583 6 655 17 1 8 12 2 596 9 265
4 17.5 8 19 2 678 10 57 17. 2 8 10 2 637 13 48
12 0 1# 2#
TOC ( ) W, 2# TOC ( ), TOC
; 1 5 TOC , 1 TOC
700 ¢ 4
1o ® 600l O (Al
Ly [ I
C* 50 b 0 LA
="w ( mgkg )
c— ;mgl; w — i:
( g, kg: 10 %), -
Excel7 O
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( 3 1 0 TOC 1 830mgAL 450
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Pb TOC Fig 2 Accumulation of lead in the tissues
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Fig 3 A ccumulation of lead in the tissues Cu Pb Cd
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(2001) ™ Cu : Cu Pb cd
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Table 3 Concentration of TOC and accumulation of copper in the tissuesof Paralichthys olivaceus
0 1 2 3 4 5 1# 2# 1# 2#
TOC 1 830 4 070 5 400 7. 570 9 050 14 29 3 890 4 380 4 470 5 130
689 6 398 7 317 4 265 3 205 9 89 41 423 6 485 4 246 0 207. 5
8Q 65 66 32 69 65 43 65 38 69 16 69 68 98 72 45 45 64 39 56
65 52 52 50 56 84 30 86 21 89 9 752 62 48 63 10 36 98 32 89
:TOC (mgd); Cu (mg/kg )
4 TOC Pb Cd
Table4 Concentration of TOC and accumulation of lead and cadmium in the tissues of Paralichthys olivaceus
Pb cd
TOC TOC
0 1 550 453 0 163 2 32 43 1 957 53 31 11 60 3 266
1 3 257 235 6 117. 6 22 95 6 464 34 13 8 428 1 985
2 5 403 100 1 63 88 20 21 7. 568 22 32 6 796 1 655
3 6 655 73 46 56 35 19 26 9 265 19 19 4 745 Q 8749
4 10 57 64 32 9 72 9 32 13 483 13 86 1 087 Q 5236
:ToC (mgt); Pb Cd (mg/kg )
22 TOC Cu >
1 1# 2# 1# 2# 23 Cu Pb Cd
1 TOC , 5 ( 34 , Cu Pd Cd
) 1# 2# )
; 1# 2# : > >
; 1 :
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, : > 1 > 3 MmT),
Cu , Cu oM T
> Cu , ,
Cu MT )
< 1<
1 0 , ,
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Fig 5 Relationship betw een concentration of TOC
and accumulation of lead in the tissues

of Paralichthys olivaceus
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Effects of total organic carbon in the seawater on the accunulation of
copper, lead and cadm ium in the tissues of Paralichthys olivaceus

Zhao Yuanfengl‘z, LU Jingcail'z, Wu YichunZ,Song Xiaoyangz,
W ang Fan’, Liu Changfal’z, Xing D ianlou’, L iu Jing2
(1 Key L aboratory o M ariculture and B iotechnology, M inistry o A griculture, D alian 116023, China;
2 College o L if e Science and T echnology,D alian FisheriesU niversity, D alian 116023, China)

Abstract: Effectsof gpecies and concentration of total organic carbon(TOC) in the seaw ater on the accumulation
of copper, lead and cadm ium in visceral mass, muscle and gillsof Paralichthys olivaceusw hen the copper, lead and
cadmium concentrationsw eremaintained at Q 5mg/A , regectively were studied Itwasdenonstrated thatw hen
the gpecieswas sane, the copper accunulation reduced significantly with the increase of TOC’s concentration;
w hen the concentration of TOC was same, U Iva pertusa excretion could reduce the copper accumulationmore than
Paralichthys olivaceus It was demonstrated that all the excretions of U lva pertusa and Paralichthys olivaceus
complexed w ith copper, lead and cadm ium, regpectively were not well available for fish uptake, the gpecies and
concentration of TOC in the seav ater could not affect the accumulation order in the tissues of Paralichthys
olivaceus, the accumulation order of heavy mentals in the fish tissuesw as visceral mass> gills> muscle The
accumulation order of three heavy metals in the tissues of visceral mass and musclewas Cu> Pb> Cd; The
accumulation order of three heavy metals in the tissuesof gillswas Pb> Cu> Cd

Key words total organic carbon (TOC); Paralichthys olivaceus, heavy metal; accumulation
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