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The Effect of Addition of Apple Pomace on Quality and in situ
Degradability of Rice Straw Silage
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Abstract

The quality of the rice straw silage added with apple pomace was investigated in this study and the
amount of apple pomace added in different treatments were 0, 20, 40 and 60%, respectively. Crude protein
contents (6.4~ 7.5%) of rice straw silage added with apple pomace were significantly (P<0.05) higher than
that of 100%. rice straw silage (5.3%), however, crude ash contents were lower (P<0.05) in supplementation
of apple pomace. The trends of changing chemical composition between raw materials and end products of
silages particularly in the contents of crude protein and crude ash were more apparent in the silages added
with apple pomace by 40~60%. Values of pH and the contents of lactic acid and total acid in 40~60%
apple pomace added silages were 3.9~4.1, 1.0~1.5% and 2.7~4.5%, respectively which were significantly
(P<0.05) higher than those of 4.6, 0.02% and 0.34% in 100% rice straw silage, respectively. /n situ dry
matter (DM) and neutral detergent fiber (NDF) disappearance rates in the rumen in the treatments of 40~
60% apple pomace added silages were significantly (P<0.05) higher than those of 100% rice straw silage
particularly since after 3 and 24 hour incubation on DM and NDF disappearance, respectively. Although
quickly degraded fraction (a) among the treatments were not significantly different, 28.4~28.5% of slowly
degraded fraction (b) and 27.2~27.4% of effective degradability (ED, k=0.08) for DM were significantly
(P<0.05) higher than those of 100% rice straw silage (12.5 and 24.6% respectively). NDF was in the same
trend as in DM. 31.6~63.2% of NDF for b fraction and 18.7~19.4% for ED in 40~60% apple pomace
added silages were significantly (P<0.05) higher than those of 100% rice straw silage (12.4 and 17.6%
respectively).

(Key words : Rice straw silage, Apple pomace, Lactic acid, /n situ digestibility, Effective degradability)
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Effect of Apple Pomace on Quality of Rice Straw Silage
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Table 1. Chemical composition of rice straw and apple pomace (%, DM basis)

CP ADF NDF C. Ash EE NSC
Rice straw 5.7 47.0 71.9 13.0 1.9 7.4
Apple pomace 6.4 22.8 339 35 4.1 52.1

CP : crude protein, ADF : acid detergent fibre, NDF :
NSC : non-structural carbohydrates.

neutral detergent fibre, C.Ash :crude fiber, EE :

ether extract and
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Table 2. Chemical composition of rice straw silages added different levels of apple
pomace(%, DM basis)
Additive levels of cp ADF NDF C.Ash EE NSC
apple pomace(%)
0 5.3 53.9° 74.8" 16.8* 2.0° 1.1¢
20 6.4° 53.2° 73.8° 14.8° 2.3% 2.8
40 6.4° 52.7° 70.4° 11.7° 2.7 8.7
60 7.5° 50.9° 68.3° 7.9 3.2 13.2°

7¢ Values with different superscripts in the same column significantly differ by Duncan's Multiple Range Test(p<0.05).

CP : crude protein, ADF : acid detergent fibre, NDF : neutral detergent fibre, C.Ash

NSC : non-structural carbohydrates.

. crude ash, EE : ether extract and

Table 3. Fermentative quality of rice straw silage added different levels of apple pomace

Additive levels of Moisture Lactic Acetic Butyric Total

apple pomace(%) (%) pH acid(%) acid(%) acid(%) acid(%)
0 76.9" 4.6° 0.02° 0.32° 0 0.3
20 79.4* 4.5 0.05° 0.80™ 0 0.9°
40 79.5% 4.1° 1.03° 1.70° 0 2.7
60 81.4° 3.9 1.52 2.93 0 4.5

7€ Values with different superscripts in the same column significantly differ by Duncan's Multiple Range Test(p<0.05).
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Fig. 1. In situ dry matter disappearance rate(%) of rice straw silages added different
levels of apple pomace(*additive levels of apple pomace).
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Fig. 2. In situ NDF disappearance rate(%) of rice straw silages added different levels of
apple pomace (*additive levels of apple pomace).
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Table 4. The effect of rice straw silages added different levels of apple pomace on dry
matter degradability of rumen incubation using in situ bags.

Addition levels of

spple pomace(%) A a B b (a+b) c ED(k=0.08)
0 18.4 18.4 12.5° 12.5° 30.8° 0.0799° 24.6°
20 18.3 19.0 19.9" 20.6° 39.6° 0.0375" 24.9°
40 20.1 20.1 28.2° 28.4° 48.7° 0.0266" 27.2°
60 20.1 20.2 28.4° 28.5° 48.8° 0.0275° 27.4°

“7° Values with different superscripts in the same column significantly differ by Duncan's Multiple Range Test(p<0.05).

A 0 hrloss, a:
¢ : Degradation rate(h™),

immediately souble fraction, b :

Insoluble but degradable fraction {B=(atb)-A},
ED : Effective degradability(%) at assumed rumen outflow rate of 0.08 h'.

Table 5. The effect of rice straw silages added different levels of apple pomace on NDF
degradability of rumen incubation using in situ bags.

Addition levels of

A B b + =(.
apple pomace(%) a (a+b) c ED(k=0.08)
0 12.2 12.0 12.7 12.4° 24.4° 0.0655° 17.6
20 13.6 14.0 29.2% 29.6" 43.6" 0.0158" 18.5
40 14.2 13.5 63.9° 63.2° 76.7° 0.0082° 19.4
60 12.0 12.4 31.2° 31.6" 44.0° 0.0214° 18.7

See Table 4.
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