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Table 1 The initials components of composts

o L0 5l
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m(Ji i) kg 6.28 0.66 3.00
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C/N (37£2) : 1
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Table 2 The percentage of total 14 PLFAs during the composting process %

&7 14 il PLFAs BEVRIAYEE R E 43 L

PLFA 25
TO Tl T2 T3 T4

10:0,2-OH 26.57+9.24 1.24+0.79 4.98+4.37 2.50+1.92 0.37+0.32 G-
12:0 8.466.07 0.61+0.33 3.24£0.79 2.3042.22 0.36+0.01 G+
13:0 2.63+1.69 0.23+0.4 2.58+0.43 1.79+1.75 0.26+0.02 G+
12:0,2-OH 4.91%0.16 0.00 0.00 1.77+0.82 0.14+0.24 G-
13:0,2-OH 13.22+4.55 5.64+5.42 0.00 4.09+2.62 1.2340.14 G-
14:0 14.67+8.33 4.09+2.23 17.68+4.06 6.18+4.91 2.58+0.16 G+
i15:0 13.02+6.67 4.7143.62 14.93+2.51 10.03+9.70 6.73+0.33 G+
15:0 14.10+5.93 491+2.38 28.00+5.57 8.18+4.15 2.59+0.20 G+
14:0,2-OH 0.00 0.00 0.00 14.68+1.00 0.00 G-
14:0,3-OH 14.07+7.23 0.00 0.00 0.00 0.00 G-
i16:0 0.00 6.76+6.28 28.60+6.58 0.00 0.00 G+
i17:0 0.00 0.00 0.00 15.49+17.58 0.00 G+

18:1w9 0.00 64.25427.55 0.00 33.00+46.66 85.75+0.78 Fungi
20:0 0.00 6.39+5.80 0.00 0.00 0.00 G+
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Fit I8 Frostegard! Y45 (1) PLFAs 4328 )7 Bkl i 46
PLFAs JEATHY R SN REME T2, [ XSBEAR Ry
PR W BE IR H 48 S i B AT logl0 A8 4 J5 I 3 Al 43
principal components analysis(PCA)J%HEA 00T, 45
R, oy R PCA A R4 45y
PR DL 3, P o —FEE — 2t o3 i R

B PLFA 35 IR 220 32.91% Fi1 23.52%, Mi&
(1 B ok H ik 3] 56.43%. X 10 TRk A LL )
B, BRTTHCRIG AN, 5wl R [R) A o 1]
PLFA S04 () ZAEPE i i 5 A~ E84r(PC1 3] PCS)
W] T2 53 X FE b A T A A, L BB i () BTk
Zn] A F 89.84%. MR Z 1 HFX T A4S
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Table 3 Component pattern matrix for Varimax rotated PCA analysis of all samples

F 843(Component)

PLFA eS|
PC1 PC2 PC3 PC4 PC5
10:0,2-OH 0.707 -0.039 0.327 -0.112 -0.163 G-
12:0 0.516 0.066 0.568 0.078 0.277 G+
13:0 0.206 0.022 0.899 0.300 -0.124 G+
12:0,2-OH 0.960 0.044 0.149 0.144 -0.151 G-
13:0,2-OH 0.853 -0.141 0.209 0.032 0.341 G-
14:0 0.130 0.961 0.071 -0.109 -0.120 G+
i15:0 -0.004 0.971 -0.120 0.065 -0.117 G+
15:0 0.110 0.101 0.941 -0.082 -0.054 G+
14:0,2-OH -0.050 -0.124 0.020 0.925 -0.093 G-
14:0,3-OH 0.889 0.171 -0.006 -0.143 -0.089 G-
i16:0 -0.471 0.814 0.091 -0.233 0.048 G+
i17:0 0.002 0.040 0.131 0.951 -0.006 G+ (Aerobes)
18:1w9 -0.366 -0.789 -0.454 -0.133 -0.030 Fungi (thermosphic bacteria)
20:0 -0.079 -0.134 -0.080 -0.102 0.955 G+
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Fig.5 The distribution of PLFA according to the loading of main components
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Dynamics of organic matters and microbial population
during aerobic composting process

ZHANG Yuanl, GENG Chunnv2’3, HE Chengwen4, CAI Chao'*

1. Key Laboratory of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Science, Xiamen 361021, China;
2. Shanghai Academy of Environmental Sciences, Shanghai 200233, China;
3. Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
4. University of Science & Technology Beijing, Beijing 100083, China

Abstract: Three horizontal reactors were used for investigating the evolution of organic substrates during composting process. The
variation of the process parameters such as the temperature in each compost layer, moisture (water content) and pH was studied, as
well as the hydrolysis constant of each type of organic substrates characterised by the method of Van Soest, which separated the or-
ganic substrates into four fractions: soluble in hot water (SOLW); soluble in NDF (SOLU), hemicellulose (HEMI), cellulose (CELL)
and lignin (LIGN). The results showed that the surrounding temperature in reactors arrived at about a maximum value of 50°C by
controlling the moisture. During the composting process, the pH changed from acidic (pH=6.5) to alkaline value (pH=7.4). With de
evolution of temperature, the organic fractions decomposed differently through the microbial activities. The most easily degradable
fraction was SOLW with a degradation rate of 70%, no significant change was observed for HEMI and CELL, while the concentra-
tion of SOLU and LIGN increased during the composting process. In order to better understand the biological mechanism in the or-
ganic matter degradation thoroughly in the compost process, this research used the traditional PLFAs technology for analysis. The
results showed that the occupied microbial population varied with the evolution of temperature, which led to the different degrada-
tion rate in organic fractions.

Key words: composting; organic substrates; Van Soest method; phospholipids fatty acid (PLFAs); principal component analysis
(PCA)
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