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Effect of replacing soybean meal by Chaya leaves meal on gas
production kinetics, digestibility and rumen fermentation using

in vitro gas production technique
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ABSTRACT: This study aimed to investigate the effect of replacing soybean meal (SBM) by chaya
leave meal (CLM) in concentrate mixture using in vitro gas production technique. Completely
randomized design (CRD) was used to evaluate five treatments of SBM: CLM ratios at 100:0, 75:25,
50:50, 25:75 and 0:100, respectively. Replacing SBM by CLM in concentrate mixture revealed that
gas production kinetics (a, b, at+b) was increased while “c” was decreased. Moreover, cumulative gas
production at 96 h of SBM: CLM ratios at 50:50, 25:75 and 0:100 was significantly higher than those
in the control group (P<0.05). /n vitro organic matter digestibility (IVOMD) at 12 h of incubation in
SBM: CLM at 50:50 was significantly higher than control group (P<0.05) while at 24 h, the groups of
SBM: CLM at 50:50, 25:75 and 0:100 had higher IVOMD than control group (P<0.05) which were
84.2, 85.1 and 84.8%, respectively. Moreover, the group of SBM: CLM at 0:100 had higher NH3-N
concentration (P<0.05) than those in the control group and the value was 17.3 mg/dL. Based on the
results, it could be summarized that replacing soybean meal by chaya leave meal could improve rumen
fermentation, in vitro gas production kinetics and IVOMD. Therefore, it should be move further to
evaluate in vivo trial especially in beef cattle and dairy cows.

Keywords: Chaya leaves meal, In vitro digestibility, Gas production kinetics, /n vitro gas technique
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Table 1 Chemical composition of Chaya leave meal (CLM) and rice straw used in the experiment

ltems Chaya leave meal (CLM) Rice straw
Dry matter, % 91.2 901
—————————————— % of dry matter ------------—--
Organic matter 89.9 84.8
Crude protein 27.4 2.2
Ether extract 5.9 -
Neutral detergent fiber 35.4 86.3
Acid detergent fiber 23.8 57.6
Gross Energy (cal/ g) 4344 -
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Table 2 Ingredients and chemical composition of the dietary treatments used in the experiment

Ingredients SBM:CLM ratios
100: 0 75:25 50:50 25:75 0:100
Cassava chip 56.0 55.8 55.5 55.3 55.0
Rice bran 10.0 10.0 10.0 10.0 10.0
Soybean meal (SBM) 15.0 11.3 75 3.8 0.0
Chaya leaves meal (CLM) 0.0 3.8 7.5 11.3 15.0
Palm kernel meal 7.0 7.0 7.0 7.0 7.0
Urea 1.0 1.3 1.5 1.8 2.0
Coconut meal 7.0 7.0 7.0 7.0 7.0
Premix 1.0 1.0 1.0 1.0 1.0
Molasses 1.0 1.0 1.0 1.0 1.0
Sulfur 1.0 1.0 1.0 1.0 1.0
Salt 1.0 1.0 1.0 1.0 1.0
Total 100 100 100 100 100
Chemical composition
Dry matter, % 92.4 92.5 92.4 92.3 92.5
Organic matter, %DM 94.1 93.9 93.9 93.7 93.8
Crude protein, %DM 13.6 13.5 13.4 13.8 13.7
Neutral detergent fiber, %DM 41.9 42.3 42.6 43.1 434
Acid detergent fiber, %DM 109 1.4 116 1.8 1.7
Total digestible nutrients*, %DM /3.6 /3.2 73.0 728 2.5

*data from calculation
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Table 3 Effect of replacing SBM by CLM on gas kinetics, in vitro digestibility and fermentation

SBM:CLM ratios'

Items SEM Significant
100: 0 75:25 50:50 25: 75 0:100
Gas Kinetics®
a 1.8%® 1.6° 2.1° 1.9° 2.0° 0.14 *
b 63.5° 71.0° 70.6° 69.6 735° 1.35 *
c 0.043° 0.032°  0.035™ 0.038° 0.034" 0.001 **
at+b 65.3" 72.5° 72.8° 71.5° 75.5° 147 *
Gas® (96 h),mL/0.5 g . - . . . .
of substrate 65.9 68.8 70.6 70.0 72.3 1.77
IVDMD, %
12h of incubation 67.6 65.8 66.2 66.1 65.9 1.04 ns
24h of incubation 75.2 76.8 75.7 76.0 76.2 0.94 ns
IVOMD, %
12h of incubation 74.6° 75.3%® 76.2° 75.7% 75.5% 0.52 *
24h of incubation 81.4° 83.4% 84.2° 85.1° 84.8° 0.54 *
pH 6.6 6.7 6.7 6.8 6.8 0.08 ns
NH -N, mg/dL 15.2° 14.9° 15.4° 16.4% 17.3° 0.85 *

'SBM = Soybean meal, CLM = Chaya leaves meal.’a= the gas production from the immediately soluble fraction,

b= the gas production from the insoluble fraction, c= the gas production rate constant for the insoluble fraction (b),

atb =

the gas potential extent of gas production. *Cumulative gas after 96 h. of incubation time(mL/0.5g of substrate).
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