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Studies on Improving the nutritive value of Rice straw
by Fermentation with Lyophyllum decastes

— II. Effect of H,0, and 2Na,C0,-3H,0, treatments —
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ABSTRACT: The treatments of H,0, were more effective on the degradation of difficult digestible
materials by increasing the treatment concentration and adjusting the pH to alkaline. The smaller
particle size of rice straw was, the more these effect. 2N,C0;+3H,0, didn’t need to adjust on pH,
but the effect of treatment was lower than H,0,(pH 11.5) treatment. Lignin and hemicellulose
content were decreased by the alkaline peroxide treatments. The fermentation of rice straw which
pretreated with alkaline peroxide, the content of total nitrogen and ash increased. And NDF,
hemicellulose and lignin were decreased, and ADF and cellulose decreased as the lower concentra-
tion of treatment. The digestibility of rice straw which treated alkaline peroxide was increased
with increasing the treatment concentration. The treatment of 12% H,O.(pH 11.5) and 12% 2Na,~
C0,+3H,0; increased the digestibility from 31.1% to 89.4% and 76.8%; compared with nontreated
rice straw, respectively. The digestibility of fermented rice straw which pretreated with alkaline
peroxide was effectively increased as the pretreatment concentration was low. Semi-dry treat-
ment of H,0, decreased the ADF and cellulose, and exhibited the 57.5% of digestibility. Fer-

mentation of rice straw which semi-dry treated with 4% H,0, increased the digestibility from 33.
4% to 63.49% compared with control. -
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Table I. Influence of H,0, concentration on the chemical composition of rice straw treated at room

temperature for 24 hours. (unit © %)
H,0, Residue NDF ADF  Hemi~  cepose  Lignin Ash
conc. (%) cellulose
1 84. 45 89, 97 58. 08 31.89 41.64 18. 48 8.67
2 83.67 88. 89 61.40 27.49 39. 28 17.97 8. 14
4 82. 14 88. 63 63. 34 25.27 40. 23 17. 12 8.40
6 81.91 86. 69 63. 44 23.25 42. 35 17.43 8.67
8 80. 92 86. 89 63. 97 22.92 43. 18 17.71 8.55
12 78.20 . 87.85 64. 48 23.37 43.54 17. 88 8.38
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Table II. Influence of alkaline peroxide concentration on the chemical composition of rice straw treated

at room temperature for 24 hours. (unit © %)

Conc. (%)  Residue ~ NDF ~ App  Hemi- cell- o, o Total Ash

cellulose ulose nitrogen

0 84. 93 87.28 59. 95 27.33 43.68 19.05 0.70 8.59

E’, 1 81.10 86. 26 57.91 28.35 43.72 18. 26 0.69 7.68

E 2 79.70 85. 39 58. 69 26.70 44,65 18. 20 0.69 7.28

9; 4 77.04 84.41 59. 47 - 24. 97 46. 36 17.75 0.63 7.73

?:»' 6 69. 05 83. 61 60. 54 23.07 48.23 17. 28 0.57 7.09

8 57.20 84.17 62. 20 21. 95 50. 53 17. 16 0.53 6.93

12 44. 67 84. 06 66. 10 17. 96 54. 36 16. 08 0.36 4.08

1 80. 69 89. 46 59. 03 30. 43 43.33 18.27 0.50 9.14

g: 2 79. 38 88. 38 58. 89 29. 49 42.73 18.19 0.48 8.15

be 4 77.26 86. 49 58. 59 27.90 42. 15 17. 80 0.47 7.59

g 6 76. 94 85. 93 60. 19 25.74 44.05 17.43 0.46 7.78

‘g 8 74.93 85.25 62.15 23.10 45. 49 17.02 0.42 7.66

o 12 70.75 85.32 64. 48 20. 84 48.94 16. 65 0.38 5.82
o2 Qg 4% Falrt AL AAz 4amd, = lignin, 3% A3 743152 ADFS cellulose
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Table III. Influence of pH on the chemical composition of rice straw treated with 4% H,0, at room

temperature for 24 hours. (unit © %)
pH Residue NDF ADF  DPM Celulose  lignin Ash
10 82.73 84.05 57.88 26.17 44,63 18. 54 8.26
10.5 82. 50 84.32 58. 19 26.13 45.20 18. 00 8.15
1 77.65 84.75 58. 56 2. 19 45.69 17. 85 8.60
1.5 76. 08 84.21 59.73 24,48 47.13 17.33 8.15
12 71.87 84. 06 60. 96 23.10 48.07 17. 01 7.59
12.5 65. 50 83, 24 63. 48 19.76 50. 69 16.57 5.76
13 51.90 82.38 66. 75 15, 63 52. 46 15.79 4.08
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Table IV. Influence of 4% alkaline peroxide addition ratio on the chemical composition of rice straw

treated at room temperature for 24 hours, (Unit : %)

Ratio Residue NDF ADF cIe_IlleLrlrl]ci)s_e Cellulose Lignin Ash
2 84.59 86. 42 57. 14 29. 28 42.11 18. 42 8.67
Lf; 3 83. 63 86. 08 57.19 28. 89 44.93 18. 26 9.00
:'_g: 4 79.82 84.17 57.79 26. 38 45,17 18. 17 8.60
5. 6 79. 06 83. 82 58. 14 25.68 46. 31 17. 30 8.91
- 8 78.72 83.19 58. 57 24.62 48. 64 17. 00 7.81
10 78.53 82.99 59.03 23. 96 49. 43 16. 75 7.03

) 2 83. 58 85. 92 58. 04 27.88 42.21 17. 99 9.55
%N 3 82. 30 85.55 597.71 27.84 44.27 18. 13 8.82
C'f 4 79. 65 85.33 57.84 27.49 44. 35 18. 07 8.85
Lté. 6 79.44 84. 18 57.02 27. 16 45. 69 17. 96 8.56
i 8 79. 06 83.25 57. 88 25.37 46. 23 17. 87 8.06
10 78.72 82. 68 58.01 24.67 46. 40 17.63 7.77
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Table V. Influence of particle size on the chemical composition of rice straw treated with 4% alkaline

peroxide at room temperature for 24 hours. (Unit - %)

Sf:;t:me) Residue  NDF ADF Cg; T, Cellulose  Lignin Ash
a 20 87.52 84.35 56.24 28.11 45.06 19.22 9.02
;j 2 85.94 85.10 58.03 27.07 46.18 18.68 8.87
% 1 79.21 84.23 58.33 25.90 46.73 18.07 8.55
E 0.85 77.16 83.30 58.16 25.14 46.57 17.91 8:.16
o 0.355 72.15 81.59 59.46 22.13 46.92 15.18 7.96
S 20 87.10 83.91 57.32 26.59 44.80 18.92 9.06
EN 2 84.50 85.16 58.55 26.61 44.00 18.78 8.88
O‘”’ 1 80.21 85.67 59.11 26.56 44.12 18.25 8.56
% 0.85 78.83 85.46 59.84 26.63 45.32 17.56 8.51
E‘ 0.355 74.64 84.82 59.32 25.50 46.28 15.82 8.66
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Table V1. Influence of pretreated* concentration of alkaline peroxide on the chemical composition of rice straw fer-

mented by Lyophyllum decastes for 20 days.

(Unit: %)

Conc. (%) NDF ADF Hemi-  ojjlose  Lignin Total Ash
cellulose nitrogen

0 76.07 53.86 22.21 37.03 17.82 0.97 11.84
- 1 74.59 56.87 17.71 38.71 17.69 1.04 10.73
: 2 71.53 57.35 14.18 39.93 1658 1.00 10.09
Z 4 72.31 60.24 12.07 42.12 15.73 0.88 10.00
3 6 73.90 62.55 11.35 46.95 15.10 0.82 9.95
= 8 76.37 65.17 11.20 50.07 15.03 0.81 5.37
12 78.01 67.24 10.77 54.33 14.42 0.73 4.28
i 1 74.46 57.74 16.72 36.80 17.38 1.00 11.22
g« 2 73.93 58.06 1587 3858 17.00 1.15 11.06
b4 4 73.51 58.21 15.30 38.95 16.92 1.01 10.17
S 6 73.22 59.06 14.16 42.64 16.20 1.00 9.96
] 8 74.85 61.21 13.64 46.56 15.37 0.92 8.84
- 12 75.08 63.42 11.66 50.08 14.86 0.89 8.46

*Pretreated with alkaline peroxide at room temperature for 24 hours.
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Table VIL Influence of Hy02 concentration on the
chemical composition of rice straw treated* at room
temperature for 24 hours.

(Unit: %)
Hy0, Hemi- ’ .. Total
F ADF Cellulose Lignin | Ash
conc.(%) cellulose nitrogen

0 76.9448.89 28.05
1.5 74.7747.09 27.68
2 73.7346.53 27.20
3 73.5045.96 27.54
4 72.4845.26 27.22

36.12 17.48 1.05
35.53 17.16 1.05 12.55
35.37 16.60 1.05 12.74
34.25 16.55 1.05 12.88
34.09 16.48 1.05 12.59

*Treated at a liquid to solid ratio of 2 and not washed.
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Table VII. Influence of pretreated* concentration of
H0; on the chemical composition of rice straw ferment-
ed by Lyophyllum decastes for 20 days.

(Unit: %)
H50, Hemi- .. Total
NDF ADF Cellulose Lignin Ash
conc.(%) cellulose nitrogen

0 67.0349.01 20.02
1.5 66.6447.53 19.11
2 65.8446.8¢ 19.00
3 64.7745.74 19.03
4 63.6944.89 18.80

34.81 1592 1.23 14.29
33.85 15,55 1.25 14.13
33.01 15.28 1.30 14.29
32.76 14.84 1.31 14.93
32.64 1443 1.34 14.95

*Pretreated at a liquid to solid ratio of 2 and not washed.
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Fig.1. Influence of H,0, pretreatments on the in

vitro dry matter digestibility of rice straw fer-

mented by Lyophyllum decastes.
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Fig.2. Influence of 2Na,CO,-3H,0, pretreatments

on the in vitro dry matter digestibility of rice
straw fermented by Lyophyillum decastes.
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Fig.3. Influence of H,0, pretreatments on the
vitro dry matter digestibility of rice straw fer-
mented by Lyophyllum decastes.

* Treated at a liquid to solid ratio of 2 and not
washed.
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