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ABSTRACT: This study aims to investigate the efficacy of local plants and agricultural residues for apply to improve
digestibility in the rumen fermentation gas kinetics, digestibility by in vitro gas production technique and antioxidant
capacity. The chemical composition, total phenol, antioxidant activity, gas production kinetics and digestibility in
vitro were determined. The six local plants and agricultural residues composed of tea leaves, tea residue, coffee
cherry, coffee silver skin, coffee residue, and mulberry leaves. The results found that the mulberry leaves had the
highest crude protein (CP) content (22.96%) and lowest crude fiber (CF) (13.93%) compared to other samples. The
coffee cherry had a highest the total phenol content (152.03 milligram gallic acid equivalent (GAE)/g). Moreover, tea
leaf had a highest antioxidant activity, as 50% inhibitory concentration (ICs,) was 5.72 and 14.53 mg / ml in DPPH
and ABTS method, respectively. Also, FRAP method it had antioxidant activity of 170.17 micromolar equivalent of
ferrous (Fe”*)/ g. However, coffee cherry was a high gas production accumulate at 24 h while mulberry leave was
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highest at 96h. The organic matter digestibility and metabolizable energy in cherry coffee was highest compared to
the other samples (66.06% and 8.42 MJ/kg DM, respectively). From the results, it can be concluded that coffee
cherries are potent raw materials that can be used as ruminant feed. It has high in vitro digestibility. Further studies
are required for further animal use.

Keywords: local plants; agricultural residues; chemical composition; antioxidant; /In vitro gas production technique
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Metabolizable energy (ME, MJ/Kg DM) = 2.20 + 0.136Gv + 0.057CP + 0.0029CF
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Chemical ) Coffee Coffee Coffee Mulberry
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Ash 5.78 3.61 8.26 4.25 2.20 14.42 1.68
NDF 39.1 41.33 36.08 45.90 44.11 26.06 1.93
ADF 29.66 37.45 39.32 26.76 30.78 13.26 247
ADL 12.83 29.72 19.36 25.33 28.77 9.67 1.33
Gross energy (Kcal/g) 4.59 3.90 3.96 4.29 3.42 3.75 0.14

NDF; Neutral detergent fiber, ADF; acid detergent fiber, ADL; acid detergent lignin
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Table 2 The total phenolic content and antioxidant activity of local plants and agricultural residues

Coffee
Plants and agricultural Tea Coffee Coffee  Mulberry
Tea leaf silver SEM  P-Value
residues residue cherry . residue leaf
skin

Total phenolic (mg ; . g
119.03° 16.14° 152.03 45.22 60.28 © 110.98 5.64 <0.05

GAE/qg)

DPPH ICs, (mg/ml) 5.72° nd 42.62° nd 58.79 ¢  14.47° 3.12 <0.05
ABTS ICs, (mg/ml) 14.53° nd 32.23° nd 48.93°  30.46° 3.60 <0.05
FRAP (UM Fe®*/g) 170177 395  41.84¢ 9.31° 37.55°  71.33°¢ 7.93 <0.05

nd = not detect; DPPH = 1,1-Dipdenyl-2-picrylhrazyl radical scavenging assay; ABTS = 2,2"-azino-bis (3-ethylbenzothiazoline-6-sulfonic
acid); FRAP = Ferric ion reducing antioxidant power.

a.b,c.d eand f \Within a row, means with different superscripts differ (P<0.05). Values are means + SD
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Figure 1 Cumulative gas production (ml) of local plants and agricultural residues at different times of incubation

Table 3 Effect of local plants and agricultural residues on gas kinetics, in vitro organic matter digestibility and

metabolizable energy

Coffee Coffee Coffee  Mulberry
Parameters Tea leaf Tea residue SEM P-value
cherry  silver skin  residue leaf

Kinetics of gas production

a (ml) 0.87¢ 0.06° 1.78° 0.23° 0.25° 0.39° 0.252 <0.05
b (ml) 40.68¢ 23.84° 55.22¢ 35.99° 21.13° 56.50" 4.137 <0.05
c (%/h) 0.12 0.11 0.15 0.13 0.17 0.11 0.056 0.47
d (ml) 41.55¢ 23.90° 57.00° 36.22° 21.36° 56.89¢ 4.254 <0.05
IVOMD (%), 24 h 49.42° 25.76° 61.06° 44.62° 28.50° 59.70¢ 2.707 <0.05
ME (MJ/Kg DM) 7.57° 3.87° 8.42¢ 6.84° 4.32° 9.63¢ 0.429 <0.05

a = gas production from soluble fraction; b = gas production from degradable fraction; c = rate of gas production; d = potential of gas production;
IVOMD = In vitro organic matter digestibility; ME = metabolizable energy

abcdeandfyales on the same row with different superscripts differ at P<0.05
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