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Cd; 9.65% 11.08% 25.98% 19.05% Pb
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As ,
2.2 pH
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1 £ 5.42% ( ) 21.36%
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6.69mg/(g-24h), 0.14— ( 31.16%) ,
2.36mL/(g-24h), : ( 13.46% -
0.45—10.45mg/(g-24h), 8.68% 13.24%)
2.3 ’ ’
Cu Zn Pb Cd
Cr As Mn 4 , pH » PH
2 Cr As
, 88.94%  70.13%,
3 s
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Tab.1 Enzyme concentration in surface sediments sampled from culture ponds

[mg/(g-24h)] [mg/(g-24h)] [mL/(g-24h)] [mg/(g-24h)]
1 8.96 4.87 2.36 10.45
2 2.21 4.98 0.98 5.45
3 5.65 5.88 1.25 8.89
4 1.99 2.89 0.69 2.58
5 0.96 6.69 0.25 0.96
6 4.23 6.05 1.14 5.58
7 1.24 2.45 0.45 3.56
8 1.58 6.03 0.89 3.69
9 0.45 3.21 0.14 0.45
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Tab.2 Relationship between heavy metal fraction and enzyme activity in surface sediments

—-0.560 -0.127 —0.823%* -0.507 —-0.603 —-0.662
0.168 —0.151 0.179 —-0.097 0.334 0.205
e —0.486 -0.276 —0.828%** -0.520 —-0.530 —-0.639
—0.708%* -0.123 —0.735%* —0.454 —-0.604 -0.627
0.130 -0.135 —-0.501 -0.715%* -0.554 —0.684%*
0.603 —0.582 —0.660* -0.591 -0.579 —-0.540
zn 0.173 -0.324 -0.520 —0.734%* —0.545 -0.701*
0.039 —-0.205 -0.330 -0.675%* —-0.389 -0.572
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0.385 0.230 0.262 0.667* 0.298 0.290
* P<0.05; ** P<0.01
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CORRELATION BETWEEN SPECIATION OF HEAVY METAL AND ENZYMATIC
ACTIVITY IN SURFACE SEDIMENT OF MARICULTURE POND

LIYu, GAO Huan, LIU Fu-Cheng
(Huaihai Institute of Technology, Lianyungang 222005, China)

Abstract Heavy metals including Cu, Zn, Pb, Cd, Cr, As, Mn have different forms in nature, and the specification of
these metals varied in environment in certain relationship with activities of enzymes, including urease, alkaline
phosphatase, catalase, and invertase. We sampled surface sediment from shrimp mariculture ponds in Lianyungang, Jiangsu,
East China, and investigated the relationship through sequential extraction. Results show that the major forms of Cu and Zn
were of organics-sulphides, Pb and Mn were in Fe/Mn oxides, Cr and Ni were mostly in residual fraction, and Cd was in
exchangeable ions and carbonates. The activities of urease, alkaline phosphatase, catalase, and invertase were in range of
0.45—8.96mg/(g-24h), 2.45—6.69mg/(g:24h), 0.14—2.36mL/(g'min), and 0.45—10.45mg/(g:24h), respectively. Clear
correlation was found between urease activity and Cd, As of exchangeable, Cd of carbonate-associated, Cu, As of
Fe/Mn-oxide fraction, and Zn, Pb, Cd, Mn of organics-sulphides fraction. The activity of alkaline phosphatase was
significantly correlated with Fe/Mn-oxide fraction of Zn and Cd. The activity of catalase was significantly correlated with
Cd of exchangeable, carbonate-associated and residual form, Cu, Cd, As of Fe/Mn-oxide fraction, and Zn, Pb, Cd, Mn of
organics-sulphides fraction. Similar correlation was found between invertase and Cu, Cd, As of exchangeable, Cd of
carbonate-associated, Cu, Cd, As of Fe/Mn-oxide fraction, Zn, Pb, Cd, Mn of organics-sulphides fraction, and Cd, As of
residual form. Therefore, enzyme activity can be used to indicate alteration in heavy metal specification in aquiculture
pond sediments.

Key words sea water; mariculture pond; sediment; heavy metal; speciation; enzyme activity



