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Effect of inoculating Lactobacillus plantarum on the quality of
small-scale forage paddy rice silage
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Abstract: [Objective] We evaluated the effect of inoculating Lactobacillus plantarum on the quality
of small-scale forage paddy rice silage. [Methods] We analyzed the forage paddy rice inoculated
with L. plantarum by comparing with the naturally fermented samples in sensory qualities, microflo-
ra and fermentation qualities (using V-Score evaluation method). [Results] L. plantarum was domi-
nant, and harmful and pathogenic bacteria were inhibited in inoculated samples. [Conclusion] In-
oculating L. plantarum can improve the qualities of silage, and they can be considered as starter cul-
ture for forage paddy rice silage.
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(Silage)

(Forage rice)

(3]

1 RS
1.1 SEIe#r R
1.1.1  fA#IFE(Oryza sativa L.cv., Hamasari):
1.1.2 HABEHLEK:
(D
1.1.3 RFIREFE:
MRS [9]
Clostriia Count Agar Blue Light Agar
[1-4] Nissui
1.2 RWHE
1.2.1  /DRAERREE T IR
5 cm 100 g
(180%260 mm) 100 puL
MRS ( 10® CFU/mL)
3 25°C
30 d
[6-8]
122 BERETERE:
20 ( 2)
123 EAREF IR EE S
10 g 90 mL
( 1 min 1 mL 9 mL
10° 20pL 10" 107
107

#1 ARXRFBEYIATEEHRTIE
Table 1 List of the Lactobacillus plantarum isolated from different habitats
NCBI
Strain Habitat Location NCBI accession number
NTI1-1 AB863735
NR1-2 GU299081
NQ1-2 AB863736
NQ2-1 AB863737
SCA7 AB602937
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75°C 15 min 48 h
[ 3 124 FIREMEBITE:
V-Score [12]
(80-100 ) (60-80 ) (
60 )3 V-Score 4

*2 FEPBRETERE

Table 2 Standards on sensory quality of silage

Item Standard for evaluation Score

Odour 14
10
4
2

Texture 4
2
1
0

Colour 2
1
0

Total 1620 10-15 5-9 0-4

Grade

(DLG) 1o,

Note: Standards on sensory quality of silage from DLG!".

x3 WEMERREBERFZH

Table 3 Functions and cultural conditions of the microorganisms

Microorganism Main function Culture media CuLttuur;cet(irgl))er- cgr?étiltlir:n
Lactic acid bacteria MRS agar 30
Butylic acid bacteria Clostriia count agar 30
Escherichia coli Blue light agar 37
Aerobic bacteria Nutrient agar 37
Bacillus Nutrient agar 37
Mould Potato dextrose agar 30
Yeast Potato dextrose agar 30

http://journals.im.ac.cn/wswxtbcn
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x4 FIER V-Score i iR

Table 4 V-Score standards for evaluation of silage

V-Score
Item V-Score distribution and calculation formula
A= (%) A=5 5-10 1020 >20
A=Ammoniacal nitrogen/Total nitrogen (%)
A' Count A' 50 60—2A 80—4A 0
B= + B=0.2 0.2-1.5 >1.5
B=Acetic acid+Propionic acid
B' Count B' 10 (150—100B)/13 0
C= C=0 0-0.5 >(0.5
C=Butyric acid
C' Count C' 40 40—-80C 0
V-Score=A'+B'+C'
123 UV 450 nm!'?
10 mL (Kjeltec 2 EEEAN
2400/2600 Auto Sampler System Tecator) e e e e s
- 21 ANEETBETEERS A
VBN
GB/T 6432-1994
[14]
5 L. plantarum
1.5 mL
12 000 r/min 5 min ( )
0.2 pum 10 pL HPLC
(LC-200plus )
Shodex Rspak KC-811 (8%x300 mm
[15]
) 3 mmol/L
HCI1O,4 BTB (0.2 mmol/L
Bromothymol blue 8 mmol/L Na,HPO, 2 mmol/L
NaOH) 1.2 mL/min 60 °C

x5 ARETERAEITEESR

Table 5 Sensory quality of forage paddy rice silage

Item Control NTI1-1 NR1-2 NQ1-2 NQ2-1 SCA7
Oudour 10 13 14 14 14 14
Textrue 2 4 4 4 4 4
Colour 1 2 2 2 2 2
Total 13 19 20 20 20 20
Grade
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NQ2-1 NQI-2

[16]

22 ARESTIOREMER S

NRI-2 NQ2-1 NQI-2

5
( D
10® CFU/g
( )
23 AREECEAESRRST
NR1-2 4 ( 6)
NTI-1 NQI1-2 NQ2-1 3 75.82 5
12 1
8 Control
z 10 - B NTI-1
g =l B NRI-2
S o NQI-2
g @
20 6 0 NQ2-1
o & 0 SCA7
e 2 4r
2
=)
= 2+
() 1 1 1 ]
LAB Bacillus Yeast E. coli AB Mould BAB

1 EMAREMIATENAREE N MEMHERLER NI
Figure 1 Microorganism composition of forage paddy rice silage inoculated with L. plantarum (log CFU/g FM)
Note: LAB: Lactic acid bacteria; E. coli: Escherichia coli; AB: Aerobic bacteria; BAB: Butylic acid bacteria.

x6 ARBEEUABARITESR

Table 6 Fermentation quality of forage paddy rice silage

Item Control NT1-1 NR1-2 NQ1-2 NQ2-1 SCA7
Lactic acid (%) 0.12 0.73 0.88 0.97 0.77 0.66
Acetic acid (%) 0.15 0.10 0.10 0.12 0.01 0.13
Propionic acid (%) 0.01 ND ND ND ND ND
Butyric aicd (%) 0.11 ND ND ND ND ND
VBN (%o) 0.25 0.11 0.12 0.12 0.11 0.10
TN (%) 1.96 2.16 2.29 2.10 2.05 2.07
V-Score 75.82 100 100 100 100 100

http://journals.im.ac.cn/wswxtbcn
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V-Score

0.97%

172
3 i
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