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Changes of Bacterial Communities in Composting by PLFA and DGGE Methods
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(1.Environmental Resources and Soil Fertilizer Institute, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China; 2. Foreign
Economic Cooperation Office, Ministry of Environmental Protection, Beijing 100035, China)

Abstract: Microbial community structure is little known at different stages during the composting process due to difficult to culture microbes
present in composting. Culture—independent methods including phospholipid fatty acid(PLFA ) and denaturing gradient gel electrophoresis
(DGGE) had been employed to characterize the changes of bacterial community during the composting of agricultural waste. The results
showed that: (1)The structure of microbial community from samples was discrete by the PLFA profile method, which suggested each sample
owned independent characteristic pattern, and samples selected were representative. The data was comprehensive to characterize the changes
of microbial community structure and much specific to evaluate microbial biomass. However, the species could not be determined by the
PLFA profile method.(2)The succession of the bacterial community included at least three different stages, i.e. mesophilic microbial commu—
nity, thermophilic microbial community and maturation microbial community, by the DGGE method. Also, the result showed the temperature
played a key role to changes of microbial community during the composting process.(3)The differences revealed by PLFA profile and DGGE
methods indicated that observing biological characteristics in composting with just one method should not be considered absolute. Thus it was
necessary to develop different methods to study the changes of microbial community structure during the composting process.
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1.1 #EERKIR

HEARE A —MEAEBUN 22 L fSRIR = HAY
WENESE B HEREARLA - (1) XEREfEAA P R R, IR
% 10~20 mm; (2) 5 FEARA LY : ARIF R0,
BEZE 10~20 mm; (3) B L . A EFB LKA EZE
EARTRE HE R REREYRE £, 33 100 B ; (4)%k
Bz, AT EE A CN o FiRMERE R IR —E
MEC EE(11:3:2:8, S FE ) FEAMR A, EIRPT IR C/N
30 A, — IR BEIA S /K SRR HITE S5% 44, — KKk
BEHA S K B HIAE 45% A4 . B 2 RS A 2 1%,
DAJE 5 B 1 1Ko

KL ECHHEREFRIE LT S om, 0 HI4ESE 1,611,
16.21.28 d 1 42 d REEFES: KR gi 5K K 1%~7%,
1.2 PLFA 44F

PLFA $£H FEE 5% Jiasong Fang VK s,
FREL 1.00 g B4 (F2) FHRIUR 2% 55 TR BE 58
LA ZE R b PR B IR R R vt 5
1.5mL, A4k 10 min J5, 7£ 4 CT#AFHED
B FIMA S R ek, (515 5 b B op
W= 1:1:0.9, F & 24 h; Z/KH KA VA 4 - 48
AT s BB VR A N, 485 N IE O e v i (VB F R
AREFRT Ui —i & e ), I B AE (1 g, 100~200
B) KRR IEC bE &5 IR P BEe A 7 s Mg
BRI TR, N, 485 0.5 mL HF B 2R (121, fA R
SYBLH 5 AR 19:0) iRk TR NE2R Y%, it A
0.5 mL 2.0 mol- L KOH, 37 C/K¥AN# 15 min; ¥H)
ZFEE, M 5mL 0.2 mol-L7 EEfig, #2459/5/0 2 mL
A5, ZKM BB FRBERE , BUKHAE LT
GC-MS iz,

GC-MS £t X #8742 TRACE2000, Palaris Q,
EE R CP-Sil 5CB Low Bleed/MS (30 mx0.25 mmx
0.25 pm) o AAFFRHERE , HERE TR 250 °C, K2R
JE 200 °C. FHEFRF HIIRIEE 60 C, LA 5 Comin™ F

ZF 230 C, 5%F 20 min, HEMEBX, Fid X 1.00 mL-
min~,
1.3 DGGE 447

SR FASGH 92§ K-CTAB B 52 BUAH T8 5. DNA
FralifkP, % IR 16S rDNA & Fi5141%F GC-338F
1 518R #4T PCR ¥ 4% ™, 50 uL ) PCR 4 AR
A :Taq DNA BEEF (JbLE BioTeke)2U, 10xBuffer 5
wL,dNTPs (10 mmol - L™ each, b 5% BioTeke )1 pL, 5]
Y145 0.5 pL(20 pmol - L), BSA(10 mg+-mL™)2 pL, jill
TCHE ) Mili-Q 7K b 50 pL, PCR 2 7E MyCycler
(Bio—Rad,USA) F#EAT, ¥ 18 54K .94 CHiZEME: 4
min; 94 CAEHE 45 5,55 ‘CIB Kk 40,72 “CHEfH 45 5,30
MBS ;72 CHEH 7 min, 452 1ETF 4 °C,

1. DcodeTM Z B % A8 46 ] &5t (Bio-Rad,
USA)X} PCR ¥ 47 Wy AT B ik 3 B o HRIKARME B
IRAE RSB 35%~60% , FLIK S0P A 1XTAE, LK
& 140 V, B3k 60 °C, B KA [E] 12 ho BRIKEE R
SYBR Green I 448, 30 min, i Gel Doc2000 %t 1%
£ 5t (Bio-Rad, USA ) WIELEER b 19 5% FF40 I
L4 BiES T

PLFA B 5E MR 5 1 Hm v I FIAH & SCHR iR I8
A PLFA 19:0 Nt 347 € iR >, DGGE K
7&K A Quantity One2.0 k{4 (Bio—Rad, USA) # 17 H
BT, B E AR R TR AR I 2 M BRI, L4
BRI F P AE B — BURE B ) S5 UG P B ) E o 8
BOVEREMEANEER M, E455HT (principal
component analysis PCA) [ F & Fr i %4 Canoco
for windows 4.5 (Centre for Biometry Waginingen, The
Netherlands ) #47 o

2 GHRESH

2.1 HERRf4ES PLFA (SE4HT

HEREAL S AR, dR53 SR 30 RhEREE BETE 13~
23 (% PLFA, £/ 22 0] A F2 06 53 K AR — 35, B
rhRE T 3% 4% 1Y IR AR 2288, PLFA RS Al
TR S SIRE R EMEX, XA R A
AR SR, R M AR B TR R, AT RE XS N AR
PR ED, RIS B S A B A PLFA 302

e R A R AT PLFA RS 2R .
i15:0,a15:0,i16:0, 16:109, 16:1w7t,i17:0,a17:0,17:0
1817, F 24 [RPHME A A Y BB LT PLFA Y
A B A8 :10Mel6:0,10Mel7:0,10Mel8:0,i15:0,
al5:0,i16:0,117:0,a17:0, 2% [CBAME R A Y B iE T
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PAF PLFA ()R & BAEE :16:105,16:107t,16:109,
cyl7:0,18:1w5,18:107,cy19:0"9,

El 1 2AR4E PLFA & BRIEAH RS EZ LA,
A3 HIFRAE T H2% FCBHME RS (GF) , 3122 TR BB (GH) A
SATHEERZ. WE 1 ATRES , AR R
AR & 2R, FXRHMEMSERS, B
5 RMAE & B R AR —B, X AT RB R 2 R P
P 4 B 5 R,

DVBANFE S BT & B PLFA & BAE B AHE
YRGB HEAT 54T, R AN 2 B, ATLA
F HHK PLFA B35 1 43 A 76 F B 8 B Y 4
X3 A B XK PLFA 80 BERgER A —; 22
TIXFEEE C15 # C16 ) PLFA, H al6:0,a17:0
B 22 [ PH M T o L 9 PLFA cy17:0 F1 16: 105t
2 RAMEDE I PLFA; A EIX FERRAE
ELE ) PLFA, 41 18:2w6,9 1 18:3,18:0, 5 4Ma Wk
FFHH LB RE R F BE 16:0 th M BI7EX — X E; A
X A B H4k PLFA ZRE0M8E, REKEAS—, H
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Figure 1 Change of microbial community during agricultural waste

composting analysed by PLFA method
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Figure 2 Distributed plot of PLFA fingerprints from composting microorganism analyzed by PCA
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Table 1 DGGE bands relative intensity of each composting samples

DGGE %% g 1%
A 1* 2* 3* $;$4tﬁﬁ$,§ 5* 6 7
a 3.16 41.222 20.789 0 0 0 0
b 1.198 0 0 0 0 0 0
c 6.712 3.407 6.305 10.749 9.852 0 6.869
d 7.747 3.288 5.973 0 0 0 0
e 0 2.136 0 10.781 13.47 2.478 8.905
f 4.186 3.764 1.645 0 2911 0
g 6.118 0.855 3.746 0 0 0
h 0.371 0 1.395 0 0 0
i 3.959 0 4372 4.466 3.963 3.665 2.535
j 42.169 0.577 33.88 0 0 0 0
k 24.38 0.035 14.908 11.947 9.031 15.736 0
1 0 22.872 0 0 0 0 0
m 0 0 0 0 0 19.499 3.622
n 0 0 4.038 2.613 1.636 0 5.694
o 0 3.452 0 0 0 4.784
p 0 15.989 2.949 0 0 0 12.073
q 0 2.403 0 0 0 0 0
r 0 0 0 9.309 0 12.86 15.454
s 0 0 0 16.209 16.84 20.151 19.368
t 0 0 0 10.705 22211 0 0
u 0 0 0 7.542 7.152 0 17.459
v 0 0 0 15.679 15.844 22.701 0

BogmeER, AMEEHFERNFFRRT. BT
DGGE X A= YR B A R = 53 3132, PCR 7214
HIKESEHEE . BEMTBAEARNSIN, &
— 4571 HH 16S rDNA J7 51| iR AR T 1 40 B R
B, FRFRANTR] A 4 B A A, R Dk 2% 78R 22 106 BH 40 B
FREEE R ™, 255 (55 R 2R 1 40 s AP REAE X
HEBE,

M 1 RTLAEH, 7 MRS P SR T 22
A~ DGGE 454, HEKREA 1 MR ML HRA
[, XU BA HE AR R RAEA W & AE AR AL, 5 2Z % W TR
A YT REE ABTEARWIAS AL, D5t AR A R 440 B ] A
AR NI R P RS A K W  EARR AR A &
PEAB HIRLE S NS A AR . B 1P Y
RHESAA § A kS 28 RS A al 71 ps i
b 3 IIRSEIRAEA aj Rk HEG, 4F PR EENR S
MR, HiP LASH ks Il v B s BE 5* O3
A es ot v RS 6F RACIFEAZ (BT S
KRR FER AR, HAPREEHEA ms Fl vk
i 7RSSR pars il u,

HE—REEESHR B ZEA abd.g.h,j
M, REZREREME SR HE moos.tu fl
vo X UL 40 B A 7 I (B B NS HERR A R A R, 7
HERE A B B AT A B A R VR 4

N T #—% T ## DGGE &4 5 B i, ABE
FLL DGGE S AR 3 B A YA 5 B AT £ R4 3
W, ZERWE 3 iR, B 3a BRES M ERS S E,
ME ERTRAE 7 MRS RBEAT LS R 3 28 55—
FERL 1 R0 3%, 58 MR 28 B RN 4577, LA
I A 40 R o A T R D T S S R B S M A R
VIR, BIVEURE IR B A i sl B B[] ] g e
S AR 22 ) ) PR PR AR B — S U B B RN Y
HIR B BE(30~45 °C), 55 —28FE S B A HERE A = TR
HI(>55 °C), 58 =2 s B E HERE I U

& 3b f& DGGE 4% £ o415 B, Bl AT LA
Bl WA 3 KRB, Ko mERMAEZAX
FRER BRI A HAE R R BRI A B 25 mr,
s«tou il v; AR EA L XA EERE BB
BRSO S AT B A T XA R o R R —
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Figure 3 Distributed plot of DGGE fingerprints from composting microorganism analyzed by PCA
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