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Effect of Substitution of Protein form Soybean Meal by Superworm Meal Defatted on

Digestibility of Nutrition by Using In Vitro Gas Production Technique
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Abstract: This study aimed to investigate the effect of substitution of protein form soybean meal
by Superworm meal defatted on nutritional digestibility using /n Vitro gas production technique. The
experimental design was completely randomized design (CRD) to study the levels of substitution of
soybean meal by Superworm meal defatted in concentrate at 0, 33, 67 and 100%. The results
showed that Gas kinetics in substitution of soybean meal by Superworm defatted meal un affected
(P>0.05) on the intercept value (a), the insoluble fraction (b), rate constant for the insoluble fraction
(0), potential extent of gas production (a+b), cumulative gas production at 96 h, and /n Vitro organic
matter digestibility (IVOMD), while In Vitro dry matter digestibility (INDMD) of 0, 33 and 67% of
substitution was similar. Base on this study it could be concluded that Superworm defatted meal
could substitution of soybean meal with un affected on a, b, ¢, a+b and IVOMD, while IVDMD of 0,
33 and 67% of substitution was similar. Superworm defatted meal could alternative protein source
for ruminants. However, further research should be conducted the use of Superworm defatted meal

in In vivo trial.
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Table 1 Chemical composition of experimental animal feed in this experiment.

Substitution level Superworm
Item (DM), % 0% 33% 67% 100% meal Rice Straw
defatted

Cassava chip 50.0 50.0 50.0 50.0

Rice bran 30.0 30.0 30.0 30.0

Soybean meal 15.0 10.1 4.9 0.0

Superworm meal defatted 0.0 4.9 10.1 15.0

Urea 0.6 0.4 0.2 0.1

Molasses 29 3.1 33 34

Salt 0.5 0.5 0.5 0.5

Sulfur 0.5 0.5 0.5 0.5

Minerals mixed 0.5 0.5 0.5 0.5

Chemical composition

Dry matter (DM) 89.5 89.4 89.4 88.8 95.1 90.1

%DM

Organic matter (OM) 93.6 93.7 93.8 94.0 96.5 82.5
Ash 6.4 6.3 6.2 6.0 35 17.5
Crude protein (CP) 12.0 12.1 12.2 12.6 57.6 2.8
Ether extract (EE) 2.14 2.8 3.6 4.3 17.5 775
Neutral detergent fiber (NDF) 19.0 20.4 22.0 23.4 32.0 61.3
Acid detergent fiber (ADF) 155 15.4 15.3 15.1 8.0 1.2
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Table 2 Effect of substitution of soybean meal by Superworm meal defatted on gas production

kinetic and degradability from in vitro incubation with rumen fluid.

Substitution Gas kenetics? Gas (96 h) N vitro® Degradability
levels? mU/0.5 g DM (%)
a b C a+b substrate IVDMD IVOMD
0% 8.59 82.41 0.07 91.00 96.03 70.87° 75.21
33% 8.87 77.87 0.07 86.75 90.63 70.34° 73.99
67% 10.00 75.29 0.07 85.29 90.36 67.36° 71.59
100% 7.66 12.72 0.07 80.38 85.27 65.50°° 70.01
SEM 0.782 3.069 0.001 2.662 2.598 0.887 0.968

Orthogonal polynomial
linear ns ns ns ns ns * ns

quadratic ns ns ns ns ns ns ns

2bSd value on the same row with different superscripts differ (P<0.05), *P<0.05, ns = non-
significant different, SEM= Standard error of the mean. 'Replacement of soybean meal by
Superworm meal defatted levels. *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 , a+b = The gas potential extent of gas production. 2VDMD= In vitro dry matter

degradability, IVOMD= In vitro organic matter degradability.

o P
100.0 ~#—0 % substitution
~#8—33 % substitution
67 % substitution o~

80.0 =><=100 % substitution

Gas production (ml/0.5 g DM substrate)

20.0

0.0

Incubation time (hr)

Figure 1 Cumulative gas production affected by substitution of soybean meal by Super worm

defatted meal.
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