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Evaluation of the Fermentation Ability of Lactic Acid Bacteria to Manufacture Highest
Quality Rice Straw Silage
In-Sok Lee", Song-Yee Lee', Min-Kyung Choi', Chan-Ho Kang', and Jeong-Man Kim'

ABSTRACT The main objective of this study was to determine the quality of rice straw silage made with various lactic acid
bacteria (LAB) during fermentation. Five strains of LAB (Lactobacillus plantarum CMRT, L. leuconostoc mesenteroides M17,
L. sakei C11, M5, SP2) were used in this study. With regard to odor, ready-made CMRT (a comparison strain) had the highest
value from 10-60 days, followed by M17. The pH level of all silages made with five strains (apart from CMRT) ranged from 4.02
to 4.59. Of these, M17 rapidly lowered the pH value in the silage. Crude protein (CP) content was significantly lower (p <0.01)
in ready-made CMRT compared to the other bacteria. C11 fermentation produced the highest content of silage, with a score of
5.56. Acetic acid and butyric acid were not detected in any of the silage products. The lactic acid levels in silages produced by M17,
M5, C11, and SP2 were comparatively higher than that produced by CMRT. The total digestible nutrient (TDN) content levels and
relative fees value (RFV) were he highest in the silage of C11 (69.65 and 155.56, respectively), followed by M17. Based on odorl,
pH, protein, organic acid, and feed value, we suggest tha the M17 strain is a suitable substitute for CMRT that can be used to
generate high quality rice straw silage.

Keywords : lactic acid bacteria, relative feed value, rice straw, silage
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Table 1. Comparison of optical density of various lactic acid bacteria.

Item CMRT M17

Cl1 M5 SP2

ODV value 1.84° 1.64¢

2.16% 1.94° 1.56°

YOD, Optical density.

L. plantarum CMRT, L. leuconostoc mesenteroides M17, L. sakei C11, M5 and SP2
*d Different letters within a row indicate a significant difference (p < 0.05) according to Duncan’s multiple range test.
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Table 2. Evaluation of the order of rice straw silage generated by various lactic acid bacteria.

Lactic acid 10 days 20 days 30 days 40 days 50 days 60 days
CMRT 5.0° 5.0° 5.0° 5.0° 5.0° 5.0°
M17 3.4° 4.9° 5.0° 5.0° 5.0° 5.0°
Cl1 1.5° 3.6° 3.6" 5.0° 4.9° 4.9°
M5 1.6° 3.5° 3.6° 4.9° 5.0° 4.8
SP2 3.5° 3.5° 3.5° 5.0° 3.8° 3.7°

*¢ Different letters within a column indicate a significant difference (p < 0.05) according to Duncan’s multiple range test.

Table 3. pH changes in rice straw silage generated by various lactic acid bacteria.

Lactic acid bacteria

Days Control
CMRT M17 M5 Cl1 SP2
10 6.42 4.34 4.29 441 4.39 4.59
20 6.43 4.13 4.08 4.13 4.24 4.51
30 6.43 4.05 4.02 4.05 421 4.51
40 6.41 4.27 4.17 4.13 4.13 4.30
50 6.42 4.16 4.13 4.15 4.19 4.49
60 6.41 4.27 4.16 4.15 4.20 4.24
Av. 6.42° 4.20¢ 4.14° 4.17° 4.23° 4.44

*¢ Different letters within a row indicate a significant difference (p < 0.05) according to Duncan’s multiple range test.

Table 4. Difference in protein content of rice straw silage generated by various lactic acid bacteria after 60 days.

Item

Control

CMRT

M17

M5

Cl1

SpP2

Protein (%)

4.87°

4.75°

4.86°

4.98°

5.56"

4.94°

*¢ Different letters within a row indicate a significant difference (p < 0.05) according to Duncan’s multiple range test.
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Table 5. Difference in organic acid content of rice straw silage generated by various lactic acid bacteria after 60 days.

Organic acid (% DM)

Items
Acetic acid Butryc acid Lactic acid
CMRT 0.00 0.00 2.06°
M17 0.00 0.00 3.12%
M5 0.00 0.00 3.53°
Cl1 0.00 0.00 3.55°
SP2 0.00 0.00 2.87°

*¢ Different letters within a column indicate a significant difference (p < 0.05) according to Duncan’s multiple range test.

Table 6. Correlation between lactic acid content and pH.

Lactic acid content

l)pH

Lactic acid content
pH

1

-0.8199™ 1

YpH is the data after 60 days of silage manufacture in Table 3.

NS represents a non-significant difference at the 5% confidence level.
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Table 7. Difference in ash and relative feed value content of rice straw silage generated by various lactic acid bacteria after

60 days.
ltems ADF NDF DDM DMI TDN RFV
(%) (%) (%) (%) (%0) Value Quality grade

CMRT 32.23° 55.28° 63.79° 2.17¢ 63.44° 107.35¢ 2nd
M17 26.25" 44.19% 68.45 2.72%® 68.16™ 144.10° Ist

M5 28.92° 48.26° 66.37° 2.49¢ 66.05° 127.93¢ Ist

Cl1 24.37¢ 41.81¢ 69.92° 2.87° 69.65° 155.56% Superior

SP2 28.76° 47.33% 66.50° 2.54™ 66.18° 130.69¢ 1

Av. 28.10 4737 67.00 2.56 66.70 133.13 -

* Criterion of RFV grade: Superior grade is over 151. First grade is between 125 and 150.

Second is between 124 and 103.

*4 Different letters within a column indicate a significant difference (p < 0.05) according to Duncan’s multiple range test.

2 66.70% LFERG 0.1 2 7ko] 21 41(p < 0.05) Q= e
7hH st 471 o] A+t 5=2] TDN $4(66.05~69.65)°] H]
ZH(CMRT) 63.44 2.t} =0} 724 (p < 0.05)0] Q1A=
i, 0]%& Cllo] 7} =9k} 3t AFthAL= 7} (Relative
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U5 AR A7 o] S99 A 08 2AbE Yle).
olFol AitE Tt & uff, A o= F M7 &J3f A
%5 Ab 2] A= B FZ(CMRT) AH 2] %] 2.t} pH, ADF
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W7 @R} 29ke) 4709 A4k #5 ADFS}NDFe] 3
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