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Construction of A Normal Temperature Straw-rotting Microbial
Community and Its Character in Degradation of Rice Straw
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Abstract: [Objective] In order to investigate the degradation activity, optimal condition of secreted cellulase activity and
compose, the microbial community with efficient cellulose degrading ability in 28°C was studied. [Method] Microbial community
came from rotted rice straw was enriched and directional domesticated by improved Mandels medium. The standard cellulase activity
assays were used to determine cellulase activity, the fermented juice was analyzed by gas chromatography mass spectrometry
(GC/MS) method, and denaturing gradient gel electrophoresis (DGGE) was used to identify the composition dynamic of the
community. [Result] The results showed that the microbial community could degrade 39.6% of rice straw gross weight within five
days. When the culture medium volume was 1/5 of the whole and pH at 6 on the 5 days culture, the CMC reached the highest of 14
IU-ml™. During the rice straw degradation, more than ten kinds of products were detected using GCMS. DGGE detected the dynamic
change of microbial community composition, and the microbial composition changed greatly in different periods. The phylogenetic
tree derived from 16s rDNA sequence was found that the closest relatives belong to Clostridium sp., Brevibacillus sp., Bartonella
sp.. Bacteroidetes sp. [Conclusion] This microbial community could accelerate rice straw rotting.
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11 EARIE CRABERIA® IRk
B 15 4E I SE DRI R I 2 R RS R R 148 i

1.1.2 A% R AP ER I ERH I,
K FERFTWC R G T, ) 1.5% NaOH &4 24 h, i

KIPEE R, 80 CHE R HE, KT 5 MR FF D)k
EMK .

1.1.3 Mandels ¥ 5% K,HPO,3.0 g, NaNO;3.0 g,
CaCl,0.5g9, MgSO,47H,00.59g, FeSO47H,0 7.5 mg,
MnSO,4H,0 2.5 mg, ZnSO,42.0 mg, CoCl,3.0mg, 1L
ZKIHK (pH=6.2) , T 121°C K% 20 min.

1.2 RERAHEZPERE W TFIEYIL

I 5.0 g BVEFEMAEFN B KA 150 mL H53R5E00
500 mL =i, B & R A 1% RS AT,
JHEE EIG 1 emX 6 cm AUELNAS, fF 28°C R k895,
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(GC-MS Shimadzu, Japan) 4+ M1 . 4 #7 A A
CP-Chirasil-Dex CB B! B4 +1; #E4HTHEFE)T: 60°C
45 2 min 5, LA 5Cmint #ETFE 100°C, FLL
15°C-min % TF 4 190°C, {#4F 2 min, 3% 15 min;
HEFE LIRS 190°C; Al #3i 5 190°C; %< He (60
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1.5 kV; #EFEE 1 pl. I NIST i 2 e 40 b 45 Fh
W5, AU P P AN I T AR R TR ) o DL — o LU R
VEARAEREAT 2 T
1.5 Y REGE AR &

B Fe4e 0.22 um JEMGEJE. B 0.5 mL 2%
SR 4 ANV T 0.05 mol- L A5 IR 22 vyl i )
NN 0.5 mL W BB, SN 0.5 mL A7 FROE TR pH
=5.0, 50°C /¥ 30 min, Ji1 3.0 mL DNS, J%1&
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540 nm AT EE o 2T 2 22 IR TE PR D S 2 L s 3
WHN RS2 (IUPAC) #EFERITTVEE. 1 min
BRI 1 pmol A Bl BT i i o — AN (WD
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ZFHIRt, 9@ Neighbor-Joining (N-0) RZIEH
P

2 FHRESM

2.1 BEFETLEREEFFL

FETHIEIE RE AR, Bl A QR G o fike i 15 3
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g, 5 d ARSIk E A E) 39.6%. MK 1 gk
AL, FEFFRE i AR R FERT 3 d, LR HIRIREF
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Fig. 1 Changes of rice straw gross weight and decreasing rate
during degradation process
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Fig. 5 Phylogenetic tree analysis of normal temperature microbial community of complete 16S rRNA gene sequences
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FEFTE 1) Clostridium sp fdZE#4 5%, Clostridium sp.
XA R EF 4 A5 SR K 7 iR BE )« Kato 251819 B i)
B kK Clostriduium thermosuccinogenes sp. Nov. 54y
i RARFEAT (68 )7 . Hatsumi 25 09123 B9 1y B 1 bk
Clostridium sp. strain NBRC101661 H A 7R /p A =K
ARINAE S . B2 WP 2UHL B, Clostridium sp. LAY
[ S 3906 22 ol 1 4F A 2 R 2= 4 4 e . K
4 1Y) DGGE K& ] L, 4547 7 5 Clostridium sp. 1# %} )3,
1M Clostridium 18 %5 4 DA, XA 1 B T 7EIX M
FERY, RAERTRE IR A L 41 4
W T AKEAKBIEMIR o I FLA R A7 A R
A& O AR AT Y R e 1 — A E 225N 5 4h,
25457 9 [T 2k Fh 2 Brevibacillus borstelensis strain S3,
AR R R UG 24 5 L% . Brevibacillus sp. &£
SEHENE A B LI — R R, e AT B i E
SR, 10 FRA A USARL R 2 At R A T 22 AR U (1)
OMEAEIRA, % UGB AR, S RE R
AT L F AL B — e .

KM F AR LW RS d NIRRT
BATER 39.69%, LA A TE R B A U K 2R BE )
EEWS SRR, FEENAEZE AR R 410
B IHAEYI R EE 3 AN AT YR iR E AR,
XA AW R A SRR LT YE R — A E %
JR AL

4 ZEig

4.1 FEHEFEHE SR A5d N BT RERD
39.6%, HHE# A if LA R AE i)

4.2 WHBHAEAHEAWAER FEBA R
1.5—2.8 mg-L™ (IR bf S 4 18 1 25 4 2% P9 DI 5 1k
(CMC) &, 4133 IUmL™Y; pH=6 K

HEE CMC A3k 14.2 1UmLY; £E3:9745 5 d (15 CMC
Wk, A 14.2 IU-mL™,

4.3 FJ] DGGE il = &2k, KIA I
JIE AR AR R . R GERH 70 M il WAz i
WARAAEFE R R E A, A g ah
4y 9 V3 J& Clostridium sp. . Brevibacillus sp. .
Bartonella sp.. Bacteroidetes sp. 4 ~)& .
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