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59 98 Streptococcus bovis (AB002481)
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E 1 16S rDNA RK A BN

Fig. 1 Phylogenetic tree derived from partial 16S rDNA sequence. “SFL-A” and “SFL-B” refers to the clones. Numbers in parentheses represent

the sequences’ accession number in GenBank. Numbers in square brackets indicate the clone number out of the total clones. The number at each

branch points is the percentage supported by bootstrap. Bar, 5% sequence divergence.
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Fig. 2 Changes of pHs during the fermentation at
10°C. Control, the treatment without the inoculant;
SFL, the treatment with the SFL; CI, the treatment

with the commercial inoculant.
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Fig. 3 Changes in CFUs of LAB at 10C. CFU,
colony forming unit; Control, the treatment without
the inoculant; FM, fresh matter; SFL, the treatment
with the SFL; CI, the treatment with the commercial

inoculant.

2.2.3  ERNVELEE Y 0Pl GC/MS Bl E
9 A e 7= 0 o e W (3R 1), H 50 16 385 Jon o LS
FIIM BRI (P <0.05) o g H R, 2T
M H TR ROF BA R . X FLRS 2
MoK UL, F SFL &b B 19 & I8¢ il ATk 5 2o 1) 35 %)
8.1 Rl 1.5 g/kg fiFFE (FM) , 33 T Fh 49y J5it 1) ot £ 0
P 5 T A CT Ry A RS AT (P <0.05) o X 4%
KN N E S5 R R W], B SFL Al 454l /K R
P 1 7= A T 22 Bl B s A I AR i J5i 14 XU )
JF U Beh SFL W B4R T FLRR Y A R R OUA B
T m s PR &, w5k nlE 2 A T 3h ) i i
PFPRE RO S Y A R 2R W 5 20 5 A 1 A
EEMEM



1252 Hongyan Yang et al. /Acta Microbiologica Sinica(2011)51(9)
R1 BRI0CKRE3 dFERESYHH
Table 1 ~ Volatile products after 30 d fermentation at 10°C
Treating Ethanol (g/kg FM) Acetic acid (g/kg FM) Lactic acid (g/kg FM) Glycerol (g/kg FM)
Control 0.2 = 1.1 0.0" 0.3
Cl 1. 6" 0.7 2.0" 0.4*
SFL 1.0" 1.5 8. 1° 0.1

# Data in the same column with different superscripts differ significantly (P <0.05) ; FM, fresh matter.

2.2.4 FEFFRIEIRR T E G TR ET PR
B A B K FE RS FT R TR 2R 5 B T AR Y
TR 0, B EBURE G J5U 07 1 R ol 3% R CTLUSFL K
FCAH I 4 Fh oAb B K TR RS 2B 4 DNAL SR
PCR-DGGE JriEst % 6 d.16 d F1 30 d py G Hs
HEY X R HEAT T 5 HT .

WA 4 FiR 78 10°C K B A 1 7 v, 78 oK 42
PR Ak B epOR I ) T 2 1 A R R T A R AL
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Fig.4 DGGE profiles of the samples at 10°C. CIO, the
commercial inoculant; SFLO, the community in this study;
RS, rice straw; CI, the treatment with the commercial
inoculant; SFL, the treatment with the SFL; RS, rice
straw; a, ( 100% ); b,
Enterococcus faecium (100% ) ; ¢, L. salivarilus (100% )
d, Pediococcus acidilacticc ( 100% ); e, L. sakei
(100% ) ; f, Leuconostoc inhae (100% ) ; g, Uncultured
bacterium (98.2% ); h, Uncultured bacterium (99% ) ;

Lactobacillus  plantarum

i, Uncultured bacterium (100% ); j, Psedomonas lutea
(100% ) ; k, Acinetobacter johnsonii (100% ) ; 1, Gamma
proteobacterium (100% ).

B ep AR A /b B 4 A LR BRI 4 TR A R 26 7
F S0 B A0 6 T B R/, $E AR SFL Ab B E R
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W SFL-A Ry 52 4 T 2 1Y CHETA .

100.0
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80.0 |

60.0 -
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|
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DNA mass /%

200
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Fig.5 Relative abundance of composition microorganism of
the SFL during ensiling the rice straw. Values were the means

of two replicates. DNA mass of SFL — A and SFL - B in the

control was under detected limit.
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Microbial diversity of a community for ensiling rice straw
at low temperature and fermentation dynamics

1,2 2 . . 2 . 2 . 22 %
Hongyan Yang **, Xufeng Yuan®, Xiaoping Liu”, Xiaofen Wang™, Zongjun Cui
' College of Life Sciences, Northeast Forestry University, Harbin 150040, China
* College of Agronomy and Biotechnology, China Agriculture University, Beijing 100193, China

Abstract ;[ Objective ] To accelerate the conversion of rice straw into feeds in the low-temperature region, a microbial
community was constructed by continuous enrichment cultivation. Microbial diversity and dynamics during the fermentation
at 10 °C was analyzed. [ Methods] The community was selected at 5 C under static condition. To analyze the inoculating
effects, the community and commercial inoculant ( CT; composed of Lactobacillus plantarum , Enterococcus faecium, L.
salivarilus, Pediococcus acidilactici) were respectively inoculated into the rice straw for 30 d fermentation at 10°C.
Fermented products were detected by gas chromatography - mass spectrometry ( GC-MS). Composition microorganisms of
the community were analyzed using cloning library. Microbial dynamics during the fermentation was detected by denatured
gradient gel eletrophoresis ( DGGE ). Quantitative PCR was used for tracking the composition microorganisms of the
community during the fermentation. [ Results] The results from 16S rDNA cloning library showed that the community was
mainly composed of Lactobacillus spp. and Leuconostoc spp. At 6d fermentation, the pH and the lactic acid bacterial
colony forming units (LAB CFUs) in the fermented rice straw with the community amounted to 4.3 and 2.9 x 10°CFU/g
fresh matter (FM) , respectively. The pH and LAB CFUs with the CI were respectively 5.3 and 2.9 x 10° CFU/g FM. At
30 d fermentation, the lactic acid concentrations with the community and the CI were respectively 8. 1g/kg FM and
2.0g/kg FM. From DGGE patterns, both L. sakei and Leuconostoc inhae of the community were detected at 6d
fermentation and existed during the fermentation. For the treatment with the CI, the uncultured bacterium was detected at
6d fermentation besides the composition microorganisms of the CI. At 16d and 30d fermentation, only L. plantarum and
E. faecium were detected. Quantitative PCR showed DNA mass of L. sakei amounted to 41. 0% at 6d fermentation in the
treatment with the community. At 16d, DNA mass of L. sakei was 65% . The highest value (5.5% ) of DNA mass of Le
inhae appeared at 6d of fermentation [ Conclusion ] The community could effectively colonize into the rice straw
fermentation system and accelerate the fermentation process at low temperature. The dominating microorganism of the
community was L. sakei at 10°C.
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