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Effect of Heavy Metal Cu on Microbial Community Metabolic Profiles and Hydrolytic Enzyme Activities in
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Abstract: The objective of the study is to research the potential mechanism of heavy metal Cu on composting in high temperature and static

state. An experiment was conducted with mixed materials of pig manure, wheat straw, spent mushroom substrate and microbial inoculants to
study the effect of heavy metal Cu on temperature, microbial community metabolic profiles and hydrolytic enzyme during composting. The re—
sults indicated that CK(without Cu) treatment achieved the temperature requirement of harmlessness, and the high temperature lasted 5 d(of
which more than 55 °C maintained 4 d). The high temperature phase(>50 °C) of L treatment(The concentration of Cu was 100 mg-kg™) only
lasted 4 d, the high temperature phase of H treatment(The concentration of Cu was 500 mg-kg™) lasted 2 d(of which exceeded 55 °C kept 1

d). The treatments of L and H didn’t achieve the temperature requirement of the harmlessness. The effect of heavy metal Cu on microbial
community metabolic profiles during composting was studied with Biolog method, and combined with cluster analysis and PCA. The results
showed that the treatment of L could enhance the metabolic capability of amino acids and polymers, while the treatment of H had inhibition
effect on the metabolic capability of polymers and intermediate metabolite. In addition, the L treatment could promote the activity of hydrolyt—
ic enzyme, however, the H treatment showed depression effect on them.

Keywords: Cu; high temperature composting; metabolism of microbial community; Biolog method; cluster analysis; PCA; hydrolytic enzyme

Y75 H #3:2010-07-23

E£TA : HE A ARPIE34 (40771109,40871119) ; B8 2 A 141 (2008GA850013,2008GA850007 ) ; k3 948 I H (2010-220)
EER T FER(1985—), 5, INFEE P AL FES L, HT9 5 1 R R F Y SR AL A . E-mail : guoxinliang666@163.com
BHIEE .S 7  E-mail:gujoyer@sina.com



376 WEFZE EEJR Cu XIEILE R P RUE YRR ALK BRE R 0

2011 2 H

BEAFERE-MEEMNICEEE, FEEEN
HERME 5 SRR R, A R R R 1) £ BT 7
o)W, R FAT R TRE, S H ¥ Cu.Zn 55
METRBMEE S, MEAXNXLESE
BT R MR RRE, KT ELE (5% F)
HR B BE S HE B RSN g 2 Cu YR T R
12.1~1 742.1 mg-kg™7, A, HARESEEPHE
& BT HERE S AR A St B T SEBIIABR A 4R AT 4
SRR BRDREDR . HET, BRSNS RE B RE
W 4B 15 YL e HEBE P ORI ST TR AR e M A i A
HE S B S E &8 X R YRR R
(R B2 THT o FR ARSI ST U0 , HEHE AT ARG 36
thE SR AR, IR ZE A T i E SRR
o Liu Y PR IR, EE RSN SHET
R ML A AR Ab RS B8R AT LA — R AR 26
P, RIS Pb 5 YLt iR R A
BEE B AL R IA A , Pb X il 2k MR IE O S,
FE— IR R BRI R B B, il 3 AE 2 A it
BEWE G, B2, RXTELRE Cu XHEAL SR P
A= YR AR BE T K AT T 1k 0 5 i £ D 4 T
I, ARG R IR P ELE Co MRS R PRME
WIBEE B RE ) FUK SRS AR, LR A R AR
WEFY A BRI S

I RS

L1 {IeH

I BT AR (SR 1)2/NEREAT % AR (B3
LA R REE IR RUAREMERIE,
ARSI E SRR . NERFT R
B2 A A 5 P AR MR RS PR B dR
A, R o PR i eI Pl i M

® 1 KREHHERSH

Table 1 Basic parameters of the compost materials
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SR g-kg? gkt gekg? gekg? /mgekg
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Figure 1 Diagram of static composting device
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Figure 2 Variations of temperature during composting
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Figure 3 Dendrogram from average linkage cluster between 31 carbon substrates
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Figure 4 Principal component analysis of community metabolism

during composting process
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Figure 5 Variations of protein enzyme activity during the composting process

A JIREGE P H
A-T-H

g &
HEAEIREE/C

6

7
B TA)/d

8 11 15 18 22

6 AR TR P ARERE R
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