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Rumen Degradability of Sago and Sago By products Using Nylon
Bag Technique
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ABSTRACT: The objective of this study was to determine the rumen degradability of sago starch (SS), sago palm
pith (SPP), reissued sago palm pith (RSPP), sago palm leaves (SPL), sago palm petiole (SPP ), ground corn (GC) and
palm kernel cake (PKC) using nylon bag technique. Three ruminally fistulated indigenous cattle with average weight
of 200+25 kg, were used. The feed sources were weighed in nylon bags and incubated ruminally for 2,4, 6,8, 12,24,
48 and 72 h. The results showed that asymptote (a+b) of DM of feed sources ranked from the highest to the lowest;
SS, GC, SPP, RSPP, PKC, SPL, and SPP, (98.8,80.4,80.2,79.7,78.4,61.4 and 61.2%, respectively) and effective
degradability (ED) of DM ranked from the highest to the lowest; SS, SPP, GC, RSPP, PKC, SPL and SPP, (89.2,
57.9,57.5,56.4,50.4,40.6 and 40.2%, respectively). The OM asymptote (a+b) and ED of feed sources were similar
to those for degradation of DM, except for SPL which was lower (p<0.05) in degradability of OM (62.7% and 41.5%,
respectively) than SPL (61.8% and 40.7%, respectively). It was concluded that SS, SPP and RSPP could be used as
energy sources in concentrate for ruminants while SPL and SPP1 had potential as roughage sources for ruminants.
(Keywords: rumen degradability, sago, sago by-products)
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Table 1 Chemical composition of sago, sago by-products, ground corn and palm kernel cake (% DM basis).
Chemical composition /Feed sources” S§S SPP RSPP SPL SPP, GC PKC
Dry matter 84.36 86.08 86.79 95627 9503° 8850 91.29
Organic matter 99.79 96.17  95.19 94.65 96.17 98.50 95.92
Crude protein 0.31 1.44 2.14 8.13 1.49 7.89 17.14
Ether extract 0.47 0.12 1.15 1.62 0.63 4.97 8.24
Ash 0.21 3.83 4.81 5.35 3.83 1.50 4.08
Crude fiber 012 7.09 7.62 40.59 43.35 4.38 13.57
Nitrogen free extract” 83.25 73.60 71.07 34.91 34.85 69.76  48.26
Neutral detergent fiber 0.10 19.51  20.01 57.15 71.01 16.78 7299
Acid detergent fiber NDY 12.88  14.98 42.28 54.23 4.52 45.30
Acid detergent lignin ND¥ 226 259 2675 1628 005  14.09
Hemicellulose” ND® 6.62 1239 1553 27.07 447  31.21
Cellulose” ND® 1062 503 1487  27.66 1226 27.70

1"'sago starch (SS); sago palm pith (SPP); residued sago palm pith (RSPP); sago palm leaves (SPL); sago palm petiole
(SPP,); ground corn (GC); palm kernel cake (PKC)

2’Dry matter of SPL and SPP, on fresh basis was 50.84 and 31.55 %, respectively.

3/ni‘[rogen free extract = % dry matter - (%crude protein +% crude fiber +% ether extract +%ash)

“hemicellulose = neutral detergent fiber - acid detergent fiber

Ycellulose = acid detergent fiber — acid detergent lignin
“ND = not determined
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Figure 1 In sacco DM and OM disappearances of feed sources (SS = Sago Strach; SPP = Sago palm pith;

RSPP = Residued sago palm pith; SPL = Sago palm leaves; SPP1 = Sago palm petiole; GC = Ground

corn; PKC = Palm kernel cake).
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Table 2  Disappearance from nylon bags and in sacco DM and OM degradation characteristics of sago, sago by-
products, ground corn and palm kemel cake in indigenous cattle.

Parameters SS SPP RSPP SPL SPP, GC PKC
DM degradation characteristics (%)

a 63.5a 15.3c 13.5d  10.2f 11.1e 15.5¢ 13.8d
b 35.4f 64.8b 66.3a 512c 502d 644b 64.3b
c 0.13a 0.07b 0.07b 0.08b 0.08b 0.08b 0.05b
a+b 98.8a 802b 79.7b 614e 612e 804b 784c
Effective degradability (%)’ 89.2a 57.9c 56.4d  40.6f  40.2f 57.5cd  50.4e
OM degradation characteristics (%)

a 65.5a 21.0d 20.1e 10.7h 13.1g 21.9c 15.5f
b 33.5f 59.1b  59.0b 508c 49.7d 588b 63.5a
c 0.10a 0.07b  0.07b 0.07b 0.07b  0.06cb 0.05c
atb 99.5a 80.0c 79.1d 61.8g 62.7f 80.70  79.0d
Effective degradability (%) 89.7a 60.1c 59.3d  40.7g  41.5f 59.7cb  51.9e

SS = Sago starch; SPP = Sago palm pith; RSPP = Residued sago palm pith; SPL = Sago palm leaves; SPP, = Sago
palm petiole; GC = Ground corn; PKC = Palm kernel cake. 'Effective degradability at outflow rate in the rumen

(0.05/h).

*" Mean within the same column followed by the same letter are significantly different (P<0.05).
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Table 3 Ruminal pH and temperature (°C) in indigenous cattle during degradability study (means + standard deviation).

h post feeding Temperature pH
0 39.0+0.0 7.2+0.3
2 39.3+0.6 7.1+0.6
4 39.720.6 6.9£0.6
6 39.0+0.0 6.9£0.2
8 38.0+0.0 6.9+0.1
12 39.0+0.0 6.3+0.7
24 38.7+0.0 6.7+0.1
48 38.0+0.6 6.9£0.2
72 39.0+0.0 7.0£0.2

Overall means 38.9+0.2 6.9£0.3
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