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Evaluation of metabolizable energy and digestibility of
agro-industrial residues as ruminant feed
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ABSTRACT: The aim of this research was to study the evaluated to metabolizable energy and digestibility of
agro-industrial residues with gas production technique method and nylon bag technique as ruminant feed rate of
energy utilization of residues from industrial agriculture. There are 6 agro-industrial residues sample from upper
south of Thailand: pineapple peel, peanut shell, durian rind, rambutan rind, passion fruit peel and rambutan seed
were taken and analyzed for gas production and metabolizable energy and analyzed for in vitro digestibility by
nylon bag technique in 3 rumen fistulated heifers. The result showed that pineapple peel was highest gas production
and metabolizable energy as 9.02 Mj/kg, that highly significant difference among group of agro-industrial residues
(P<0.01) the considered to high potential as ruminant feed. While peanut shell and rambutan rind were lowest gas
production (P<0.01), however rambutan rind was lowest metabolizable energy (3.77 Mj/kg) as compared with among
group of agro-industrial residues (P<0.01) demonstrates the peanut shell and rambutan rind were low potential to be
used as ruminant feed. In addition, the evaluation of digestibility with nylon bag technique the results showed that
pineapple peel and rambutan seed were higher effective degradability of dry matter and organic matter than other
groups and pineapple was highest effective degradability of protein (P<0.01) while peanut shell was lowest effective
degradability of dry matter, organic matter and protein (P<0.01). Therefore, the results showed that pineapple peel is
agro-industrial residues high potential to be used as ruminant feed while peanut shell is lowest potential to be used

as animal feed ruminants.

Keywords: Metabolizable energy, agro-industrial residues, Digestion, Roughage
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Table 1 Chemical composition of agro-industrial

WAKNERT 43 AUTUNLAL 1 : (2558).

DM (%) CP Ash NDF ADF ADL
Agro-industrial residues
........................ % DM..ii
Pineapple peel 91.60 5562 452 27.76 14.19 5.36
Peanut shell 95.97 544  7.21 70.83 60.78 34.34
Durian rind 95.37 3.82 757 40.30 20.01 10.35
Rambutan rind 95.92 563  3.09 25.79 13.08 6.36
Passion fruit peel 95.73 2.36 7.29 39.79 19.51 9.73
Rambutan seed 95.03 7.24 1.94 4.96 0.26 0.06

DM = Dry matter, CP= crude protein, NDF = Neutral detergent fiber, ADF = Acid detergent fiber,

ADL = Acid detergent lignin
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Table 2 Gas production and metabolizable energy of agro-industrial residues.

Treatment
Parameter
™ T2 T3 T4 15 T6 SEM
Gas production characteristic'
a, mL -15.30' -1.15° -8.23% -5.29° 5.77° -10.66% 1.04
b, mL 179.82° 45.63° 148.30° 76.01° 136.57° 104.51° 7.96
¢, %/h 0.062* 0.044° 0.042% 0.012° 0.032° 0.03° 0.00
a+b, mL 195.13° 46.78° 156.54° 81.31° 142.35° 115.18° 8.61
Gas volume (mL /0.5 g)
24 h 119.60° 30.10° 88.70° 23.10° 68.90° 46.12° 5.18
48 h 152.30° 38.20' 121.30° 44.90' 98.50° 70.10° 6.53
96 h 168.70° 45.00° 138.10° 62.50° 123.40" 84.60° 7.23
ME, Mj / kg 9.02° 4.14° 7.24° 3.77° 6.08° 5.12° 0.29

a,b,c,d

Means within a row different superscripts differ (P<0.01)

'a =the intercept (mL), which ideally reflects the fermentation of the soluble fraction, b = the fermenta-

tion of the insoluble fraction (mL), ¢ = rate of gas production (%/h), (a+b) = potential extent of gas

production (mL), T1= pineapple peel, T2= peanut shell, T3= durian rind, T4= rambutan rind, T5= pas-

sion fruit peel, T6= rambutan seed
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Table 3 Degradability of agro-industrial residues with nylon bag technique.
Parameter Treatment

T1 T2 T3 T4 15 T6 SEM
Dry matter degradation characteristic
a, % 64.21° 30.58° 36.30° 55.61° 35.84°  44.94° 230
b, % 25.87° 12.37° 47.13% 14.32° 49.54°  48.88" 2.71
c, %h" 0.048° 0.020° 0.031° 0.035" 0.033* 0.106° 0.00
EDDM, % (k=0.08) 73.78° 32.90° 48.88° 59.75° 49.48°  72.76° 282
EDDM, % (k=0.05) 76.67° 33.83° 53.52° 61.23° 54.54°  78.07° 2.96
EDDM, % (k=0.02) 82.19° 36.17¢ 63.82° 64.44° 65.64°  85.97° 3.7
Organic matter degradation characteristic
a, % 59.74° 27.12° 33.34¢ 55.09" 31.53%°  46.72° 243
b, % 27.83¢ 35.42° 52.77% 24.12¢ 59.41°  46.94° 3.22
c, %h" 0.058" 0.010° 0.023° 0.018 0.020°  0.075"° 0.00
EDOM, % (k=0.08) 70.85° 29.36" 44 .81° 59.08" 43.49°  63.31° 293
EDOM, % (k=0.05) 73.98° 30.35° 49.58° 60.90° 48.45°  7351°  3.06
EDOM, % (k=0.02) 79.73° 33.41° 60.93° 65.75" 60.72°  82.44" 3.25
Crude protein degradation characteristic
a, % 59.02° 9.51° 8.03° 51.13° 18.23°  10.72° 3.16
b, % 28.51¢ 36.97° 71.71° 29.03¢ 68.57°  74.71° 3.5
c, %h" 0.073" 0.016° 0.028° 0.015° 0.023°  0.040° 4.41
EDCP, % (k=0.08) 71.42° 14.99° 25.89" 56.30° 33.29°  34.42° 3.02
EDCP, % (k=0.05) 74.62° 17.40° 33.73° 58.56" 39.48°  42.33°  2.99
EDCP, % (k=0.02) 80.30° 23.80' 48.38° 64.42° 54.39°  58.53° 2.98

a,b,cde,f

Means within a row different superscripts differ (P<0.01)Where: EDDM= effective degradabil-

ity of dry matter, EDOM = effective degradability of organic matter, EDCP = effective degradability of

crude protein, a,b,c are constants in the exponential equation, P= a+b(1-e® ) Where a = the rapidly

soluble fraction, b = the potentially degradable fraction, ¢ = the rate of degradation of fraction b, T1=

pineapple peel, T2= peanut shell, T3= durian rind, T4= rambutan rind, T5= passion fruit peel, T6=

rambutan seed

LANA1IFDN9DY

Agbagla-Dohnani, A., P. Noziere, G. Clement, and M.
Doreau. 2001. In sacco degradability, chemical and
morphological composition of 15 varieties of Euro-
pean rice straw. Anim. Feed Sci. Technol. 94: 15-27.

Baloyi, J.J., N.T. Ngongoni, J.H. Topps and P. Ndlovu.
1997. Chemical composition and degradability of
Brachystegia spiciformis (Musasa) leaves and stems
harvested over 4 months from three sites in Zimba-
bwe. Anim. Feed Sci. Technol. 69: 179-186.

Blummel, M., and K. Becker. 1997. The degradability
characteristics of fifty-four roughages and roughage
neutral detergent fibres as described by in vitro gas
production and their relationship to voluntary feed
intake Br. J. Nutr. 77: 757-768.

Blummel, M., and E.R. @rskov. 1993. Comparison of in
vitro gas production and nylon bag degradability of
roughages in predicting feed intake in cattle. Anim.
Feed Sci. Technol. 40: 109-119.

Chinh, B.V., L.V. Ly, N.H. Tao, N.V. Hai, and T.B. Ngoc.
2000. Study on processing, storing and using sug-
arcane leaves as ruminant feed. Workshop-
seminar’Making better use of local feed resources”
SAREC-UAF, January, 2000.



498

Hindrichsen, I. K., P.O. Osuiji, A.A. Odenyo, J. Madsen,
and T. Hvelplund. 2001. Effect of supple- mentation
with four multipurpose trees and Lablab purpureus
on rumen microbial population, rumen fermentation,
digesta kinetics and microbial protein supply of
sheep and maize stover ad libilitum. TSAP Proceed-
ing Vol. 28.

Khazaal, K., M.T. Dentinho, J.M. Riberio, and E.R. @rskov.
1993. A comparison of gas production during incu-
bation with rumen contents in vitro and nylon bag
degradability as predictors of the apparent digest-
ibility in vivo and the voluntary feed intake of hays.
Anim. Sci. 57: 105-112.

Makkar, H.P.S., M. Blummel, and K. Becker. 1995. Forma-
tion of complete between polyvinyl pyro lidones or
polyethylene glycol and tannins, and their implication
in gas production and true digestibility in in vitro
technique. Br. J. Nutr. 73: 897-913.

Melagu, S., K.P. Peters, and A. Tegegne. 2003. In vitro
and in situ evaluation of selected multipurpose trees,
wheat bran and Lablab purpureus as potential feed
supplements of tef (Eragrostis tef) straw. Anim. Feed
Sci. Technol. 108: 159-179.

Menke, K.H., L. Raab, A. Salewski, H. Steingrass, D. Fritz,
and W. Schneider. 1979. The estimation of the digest-
ibility and metabolizable energy content of ruminant
feeding stuffs from the gas production when they are
incubated with rumen liquor. J. Agric. Sci. (Camb).
93: 217-222.

WAKNERT 43 AUTUNLAL 1 : (2558).

Mupangwa, J.F., N.T. Ngongoni, J.H. Topps and P. NdlI-

ovu. 1997. Chemical composition and dry matter of
forage legumes Cassia rotundiforlia cv. Wynn,
Lablab purpureus cv. Highworth and Macroptilium
atropurpureum cv. Siratro at 8 weeks of growth (pre-
anthesis). Anim. Feed Sci. Technol. 69: 167-178.

drskov, E.R. and I. McDonald. 1979. The estimation of

protein degradability in the rumen from incubation
measurements weighted according to rate of pas-
sage. J. Agric. Sci. (Camb) 92: 499-504.

Promkot, C. and M. Wanapat. 2004. Ruminal degradation

and intestinal digestion of crude protein of tropical
resources using nylon bag and three-step in vitro
procedure in dairy cattle. In: Proceedings of the
Agricultural Seminar, Animal Science/Animal Hus-
bandry. Held at Sofitel Raja Orchid Hotel 27-28
January 2004.

SAS. 1996. SAS User's Guide: Statistics, Version 6.12"

Edition. SAS Institute Inc.Cary, NC.

Shabi, Z., A. Arieli, L. Bruckental, Y. Aharoni, S. Zamwel,

A. Borand H. Tagari. 1998. Effect of the synchroniza-
tion of the degradation of dietary crude protein and
organic matter and feeding frequency on ruminal
fermentation and flow of digesta in the abomasum of
dietary cows. J. Dairy Sci. 81: 1991-2000.



