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Abstract ; The biodiversity of a mesophilic microbial community BYND-8 capable of degrading lignocellulose at 30°C was detected using
denaturing gradient gel electrophoresis( DGGE) and the isolation of pure cultures, and the effect of the liquid of rice straw degradation
by BYND-8 on biogas production was measured. Six bacterial strains were isolated using peptone cellulose solution medium, and the
highest similarities of their 16S rDNA gene sequences to Serratia sp. PSGB 13, S. marcescens strain UFLA-25LS, S. marcescens strain
DAP33, Alcaligenes sp. YcX-20, Stenotrophomonas maltophilia strain C6, Bacillus cereus isolate BRL02-71 were 99% , 100% , 96% ,
100% , 100% and 99%
it showed 100% sequence similarity to uncultured bacterium clone ATB-KS-1446. The cumulative biogas and methane productions of
biogas fermentation system added with the liquid of rice straw degraded by BYND-8 were 13 167 mL and 7 248 mL, 44.5% and
95.3% higher than those of the control, respectively, in the early 15 days of fermentation. The results showed that the biodiversity of

, respectively. In addition, one band was detected besides six bands of cultured isolates on the DGGE gel, and

microbial community BYND-8 was very high, and the time of producing biogas was put forward and biogas production was increased
with application of microbial community for rice straw pretreatment during the biogas fermentation.

Key words: lignocellulose degradation; mesophilic microbial community; bacterial diversity; denaturing gradient gel electrophoresis
(DGGE) ; biogas fermentation
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I H et b AT TR AR M T E A
W& BYND-8 M Ml ik Z e, B E AW &R
BYND-8 Jif H] = 18 A A 8% Ji e 39 4k 28 v | D)0 i ke
FEFFER AR B T A E KRG ah e kR K |
PR [a] B Ay ARl A BIL AR I 7 1 B R Ak
I FH TE RE B 1 i 12

1 HBEH®

1.1 HEWANEEIR KM

E LT Y Z B 2 W (PCS) . EE A 5.0 g, 2F
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i 519 27F 1 907R, 514 27F (¥ 51 Ky .5'-
AGAGTTTGATCCTGGCTCAG-3", 5| ¥ 907R ) )3 %
4 :5'-CCCCGTCAATT CCTTTGAGTTT-3'.

PCR N 1A & . AR & R 50 pL, 145 10 x
PCR Gold Buffer 5 pL,2 mmol/L dNTP mix 4 pnL,
primer ( forward 27F 45 pmol/uL) 0.5 pL, primer revers
907R (45 pmol/pL) 0.5 wL, Ampli Tap Gold (5
unit/pL) 0.4 pL,DNA itk 1 pL,SDW 38.6 pL.

PCR Wi FEF 4 :94°C 5 min; 45 F RN B F
30 PMEF ,93%C 1 min,50°C 1 min,72°C 1.5 min; 2
J593°C 1 min,50°C 1 min,72°C 5 min.
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1.5.2 DGGE fiii iy PCR [

DGGE Jir & i) PCR 51 ¥ . 51 %) 357F-GC J¥ %1
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4 5"-GTGCCAGC(A/C) GCCGCGG-3'.
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(forward 357F 45 pmol/pL) 0.5 pL, primer ( revers
517R 45 pmol/uL) 0.5 uL, Ampli Tap Gold (5
unit/pl) 0.4 pL,DNA £tk 1 pL,SDW 38.6 pL.
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72°C 4 min.
1.5.3 DGGE 4&1F

20% ~55% HYBREE I, B R R 200 V, Ty 28
W, h61°C  BHE A 5 h.
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Bk, R K 52 4 5 & DNA 7E DGGE Jig /5 B4 F Ak
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Fig. 1 Degradation of rice straw inoculated with BYND-8
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FEFF BRI, RN N 0. 5% ;DGGE ¢ UF (% BB B J 25% ~
40% ,PA FIIRFEERBE N 6% ~12% , B 22 MIFRIT b B ik 14 44 ik
EH2 FAERESHZHE 16S rDNA EE PCR-DGGE E i
Fig.2  Profile of 16S rDNA gene PCR-DGGE of five

different subcultures
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2.3 HEER AR

4 BBRAY 165 tDNA 3£ P 1 91 {0 4 B7 245
R ESH AL T,
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Table 1 ~ Seven strains from BYND-8 of DNA sequences compared with BLAST sequences
RS e 35 U Z Pl 16S rDNA AHALFR /%
BYND-8-1 FJ 390136 Serratia sp. PSGB 13 (EF195352) 99
BYND-8-2 FJ 390137 Alcaligenes sp. YcX-20( AF155147) 100
BYND-8-3 FJ 390139 Serratia marcescens strain UFLA-25LS(EU407551 ) 100
BYND-8-4 FJ 390138 Bacillus cereus isolate BRL02-71(DQ339693) 99
BYND-8-5 FJ 390140 Serratia marcescens strain DAP33 ( EU302858) 96
BYND-8-6 FJ 390141 Stenotrophomonas maliophilia strain C6 ( AJ293468 ) 100
BYND-8-A FJ 390142 Uncultured bacterium clone ATB-KS-1446 ( EF686966 ) 100
Serratia sp. 48p (EU100391)
Serratia marcessens strain UFLA-25LS (EU407551)
Serratia sp. BBTR23 (DQ337601)
661 BYND-8-1 (FJ390136)
L 005 o6|| Serratia sp. PSGB 13 (EF195352)
Serratia marcessens strain DAP 33 (EU302858)
99 BYND-8-3 (FI390139)
Serratia marcessens strain GT 596 (AY732377)
64 BYND-8-5 (FJ390140)
Alcaligenes faecalis strain RG-09/06 (EF195170)
Alcaligenes sp. Ycx-20 (AF155147)
BYND-8-2 (FJ390137)
43 Stenotrophomonas maltophilia strain c¢ (AJ293468)
99 BYND-8-6 (FJ390141)
Stenotrophomonas maltophilia (AY484506)
100 | BYND-8-4 (FJ390138)
Bacillus cereus isolate BRL 02-71 (DQ339693)
Bacillus sp. cp-h 71 (EU719665)
Uncultured bacterium clone MVP-15 (DQ676282)
84 | I BYND-8-A (FJ390142 )
99 !'Uncultured bacterium clone ATB-ks-1446 (EF686966)
3 BlL16S rDNA R AEMMNERH ARSI N HRNRERLEMRKE
Fig.3 Phylogenetics tree based on the 16S rDNA sequences of BYND-8
15 BB . 1600
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1200
Alcaligenes sp. YcX-20 HA 100% W AU . ﬂllT:{ 1000
- I
(3) AR YIEIE  BYND-8-6. BYND-8-6 5 T 800
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R0 400
) |
AL 200 [¢
0

(4) 2P 4T # J8 BYND-8-4. BYND-8-4 5
Bacillus cereus isolate BRL02-71 E. 5 99% 1ALk .

(5) KM J®  BYND- 8-A. BYND- 8-A 5
Uncultured bacterium clone ATB-KS-1446 H.4 100%
AR AR RLE . 32 T R ) S Al oy B R A o B AR H
B E NCBI EUHE 8 N I8 B A 56 T % bk i TR 4015 B
L.
2.4 SAATEFR MU AR TR SR
2.4.1 XHEAH R EE

TR SR E R B fE b, 45 HE RHE SR AR
Hp= A 45 R A 4 iR FERTERSE 6 d Zb B

i fel/d

M4 BFSERE

Fig.4 Daily biogas production

HEA PSS W RS 7 d S R R B g, H
FEARE T RIA1 400 mL 247 ARG NS 7 d I I
%13 d BBOR R A H A, H PP R TED 000
mlL DL B NERBERYSS 14 d JT 04 H 2SR B2 T,
XFRRZAAESS 13 d HEA =S ) 7256 16 d 3™
S, H A1 500 mL 24T, WA 19 d
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ThiE, AR 2 TR SRk E TR RK
SRR, Ab 32 LG R S Sl b R LX) E AT
PETT 8 d #E AR .
2.4.2  XHEAS BT AR A G a0 5
K5 25 T TH AR BE G A8 b b B H AT e 3R
U= M e 7= 5. 40d 30 d IR Uk g, Ab BE
HEBHRE N20702 mL, X B4 BRS8N
20355 mL, & 2R AR E . AR A L EER AT 15
d NALBRZH BRSO B & T A BT R
BOIERELBEVEAT RIS 15 d i bl B =R
13167 mL, % B4 2R & H9 110 mL, 4t
FRZA b X BRZH B S m R 1 44. 5% , 7 & T
JE 15 d N X0 BREH A TE AR B AUt b Ak PR 2H 42
T 49.2% .
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Fig.5 Total production of biogas and methane

under inoculation compared with control
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MG R TR & A 0] 4 B B 35 R A] 4y 88 1
FEH AT ST A 5 i S AR 4 B A DGGE
P HTIESE  BYND-8 H gl & A 6 Bk Al F- A 73 B 35 57
R BRI 1RO TP AR S B R N AR R A 4
ST QP R R 0 BYND-8-2 ZEfMATE R 1Y
BYND-8-4 FI7= £ HJfl 1% & i) BYND-8-6, X & 7 3
PR Vb 7R IS B 8 Y BYND-8-1 BYND-8-3 .
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7 . AE R AE 50°C N w8 8040 il AR BT 47 4k R 15 FR )
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REAEAL 3.
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HF BYND-8 7 [ fif R AT (9 2 72 b = A 9 AR 9 an
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2 T ) 005 T A5 21 08 1) 7 35 AN TR AR IR B Ok
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