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Table 1. Chemical composition of Intact and Ammoniated Rice Hulls (ARH)

Moist. CP C.Fat NFE C.Fib. C.Ash HWSF*
DM%
Intact 9.1% 2.8 0.9 37.2 41.3 17.8 4.8
ARH 6.3 9.8 1.0 33.9 39.6 15.7 13.5
Washed ** 7.5 4.7 1.0 27.3 49.8 17.2 -

*HWSF: Hot water soluble fraction
**Washed: Hot water washed ARH
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Table 2. Effect of chemical treatments of Rice Hull on
fibrous material contents (DM%)

Treatment Silica NDF ADF Lignin
Intact 17.0 74.5 57.0 20.6
ARH 15:1 67.2 48.1 17.6
NaOH 0.6 95.5 83.5 20.2
NaOH-KMnO, 0.5 94.2 87.8 5.4
NaClO, 19.7 67.8 54.2 7-1
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Fig. 1-6
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Explanation of Figures
Scanning electron micrographs of Rice Hulls (RH)
Fig. 1. Intact RH: Regularly-lined silicate mountains of upper epidermis. x300

Fig. 2. Intact RH: Enlarged mountain and bristles. x1000

Fig. 3. Intact RH: Reverse epidermis and stomata. x1000

Fig. 4. Ammoniated RH: Some collapses both on the mountains and valleys. x400

Fig. 5. Ammoniated RH: An enlarged collapsed site. x1200

Fig. 6. Ammoniated RH: Part of reverse epidermis was destroyed. x1000

Fig. 7. NaOH-treated RH: Silicate layer of the mountain largely disappeared and the skele-
ton of epidermis was exposed. x400

Fig. 8. NaOH-treated RH: Enlarged. x1000

Fig. 9. NaOH-treated RH: Reverse epidermis completely disappeared and parenchyma was
exposed. x1000

Fig. 10. NaOH-KMnOa-treated RH: Silicate layer of the mountain and lignified vascular
tissue under epidermis were both destroyed and the distinct skeleton appeared.
x400 '

Fig. 11. NaOH-KMnO,-treated RH: Enlarged. x1000

Fig. 12. NaOH-KMnO,-treated RH: Reverse epidermis completely disappeared and parenchy-
ma was exposed. x1000

" Fig. 13. NaCl10, -treated RH: Lignified vascular tissue in the valley was destroyed. x1000
Fig. 14. NaC10, -treated RH: Reverse epidermis. x1000
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Table 3. [n vitro dry matter digestibility of chemically-treated
Rice Hulls (%)

Treatment Intact ARH NaOH NaOH-KMnO, NaCloO,
IVDMD* 6.0 19.9 30.0 41.3 42.1
Cellulase** 335 20.1 6.8 10.2 14.4

*IVDMD: After 48hrs’ incubation in goat rumen liquor
**Cellulase: After 48hrs’ incubation with cellulase from Aspergillus nigar
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Summary

The low feeding value of rice hulls (RH) can be accunted for largely by its relatively
high contents of silica and lignin, and also by its rigid cell wall structure. In oder to over-
come this defect, the effects of various chemical treatments of RH on its in vitro dry
matter disappearance (IVDMD) and on scanning microscopic structure were examined.

1. Ammoniated RH: Some collapses showed everywhere on the epidermis. In spite
of slight change in the contents of silica and lignin, the IVDMD increased by about 3 times
that of intact control.

2. NaOH-treated RH: The silicate layer on the mountains of the epidermis completely
disappeared and part of the parenchyma was exposed. The IVDMD increased by about 5
times that of intact control.

3. NaOH-KMnO,-treated RH: The silicate layer of the mountain and the lignified
vascular tissue under epidermis were both destroyed. The distinct cell wall skeleton
appeared and the parenchyma was exposed. The IVDMD increased markedly by about 7
times of intact control.

4. NaClO,-treated RH: The lignified vascular tissue in the valley was destroyed. The
IVDMD increased this time also by about 7 times that of intact control.



