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Effects of Heavy Metals Zn on Oxidoreductase Activity During Co—composting of Pig Manure and Straw
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Abstract: The changes of polyphenoloxidase and dehydrogenase activities, and the changes of composting temperatures, pH and humic acid
EJ/E¢ of composting materials during aerobic fermentation in thermophilic aerobic state were studied in this paper. Pig manure and straw were
used as the main experimental materials. There were three treatments in this experiment, one was with adding low content heavy metals Zn
(L), one was with adding high content heavy metals Zn(H ), another one was without adding exogenous heavy metals Zn(CK). The results
showed that; (1)The temperature of the treatment L increased more quickly compared with CK and H, with higher temperature and longer
high temperature duration.(2)Heavy metals Zn had little effect on the pH of stacking, it was not the direct cause of composting process.(3)
The EJ/E¢ value of the treatment H was higher than treatment L and CK, which indicated that adding high content heavy metals Zn inhibited
condensation and aromatization of humus.(4)The polyphenoloxidase activity of treatment L were higher than the H, which indicated that low
content of heavy metals Zn facilitated the decomposition of lignin and conversion of products.(5)Dehydrogenase activities of the three differ—
ent treatments exhibited certain instability in the whole composting process, maybe heavy metals Zn had inhibitory effect on dehydrogenase
activity meanwhile occurred resistive enzyme activity phenomenon.
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Table 1 Physical and chemical properties of raw materials for

composting( oven—dried base )
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Table 2 Experimental design of compost effected by Zn heavy metals
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Figure 1 Diagram of composting devicel
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Figure 2 Changs of temperature during composting

10.00r
9.50(
9.00f
8.50F
8.00f
7.508
7.001
6.50(
6.00f
5.50¢
5.00f
4.50¢

HERE pH fH

- XHE(CK)
-O- Zn 400 mg-kg™
- Zn 1 000 mg-kg™

4.00
1

AL A/

3 #REE 2 pH EAIETL
Figure 3 Changs of pH during composting
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Figure 4 Changs of EJ/E¢ during composting
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Figure 5 Changs of polyphenol oxidase activity during composting
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under different treatments
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