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Abstract 
The term by-pass protein describes dietary protein that is resistant to rumen microbes degradation. Undegraded 
dietary protein would by-pass the rumen and would act upon by host enzymes. The aim of the study was to 
determine in sacco nutrient disappearance of rice straw supplemented with cattle manure vermicast. In sacco 
nutrient disappearance was investigated using rumen fistulated Kajang goats. The results showed that dry matter 
(DM) disappearance decreases with cattle manure vermicast (CMV) inclusion, rice straw had the highest DM 
disappearance of 73% and CMV had the least with 62%. Organic Matter disappearance follows the same pattern 
with DM disappearance. CMV inclusion has no significant (p>0.05) effect on Crude Protein (CP) disappearance 
although, CMV inclusion reduces CP disappearance. However, CMV inclusion increases Nutrient Detergent 
Fiber (NDF) disappearance with CMV (58%) having higher disappearance compared with Rice Straw (51%). In 
conclusion, CMV supplementation with rice straw reduces DM, OM and CP disappearance, while it increases 
NDF disappearance. This indicates that CMV inclusion can be considered as an agent of by-pass protein. It is 
recommended that further research should be conducted on other crop residues using varying inclusion levels of 
CMV. 
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Introduction 

Ruminant livestock has the highest contribution to environmental pollution among livestock (Zervis and 
Tsiplakou, 2012). Poorly managed manure contributes to environmental pollution (Menzi et al., 2010). Ruminant 
manure can be recycled as animal feed. Different processing methods have been used to developed ingredients 
for ruminants’ feedstuff from manure. Different treatment methods were employed in recycling manure to feed. 
Among them is vermicomposting. Vermicomposting is a mesophilic bio-oxidation and stabilisation process of 
biomass that involves the joint action of earthworm and microorganism.  

The term "bypass protein" describes dietary protein that, either by some means of alteration or because 
of type of protein, is resistant to degradation by the rumen microbes. This undigested dietary protein would 
"bypass" the rumen and would be potentially available to meet the protein needs of the host. Bypass protein 
reduces microbial protein synthesis and its flow to the duodenum, and increase the flow of non-ammonia, non-
microbial Nitrogen in duodenum (Santos et al., 2008). Vermicomposting help coat the biomass thereby making 
product difficult to be utilised by microorganism. This makes the vermicast a potential agent of by-pass protein.  

The aim of the study was to determine the effect of rice straw treated with cattle manure vermicast on in 
sacco nutrients disappearance.  
 
Materials and Methods 
The study was approved by Animal Ethics Committee of Universiti Sains Malaysia. Vermicomposting was 
performed according to Nasiru, et al. (2014). Three male Kajang goats weighed 40Kg on average fitted with a 
permanent rumen canula were used as described by Nasiru et al. (2016).The diet (Table 1) was offered in a 3×3 
Latin square experimental design. In sacco procedure was as described by Orskov et al. (1980).Samples were 
mixed thoroughly and about 3 g samples were weighed into nylon bags and incubated in the rumen of each goat 
for 8, 12, 24 and 48 h.  
 

Dry matter disappearance (DMD) was estimated as described by (Osuji et al., 1993): 
DMD = (SWa – BW) x DMa – (SWb-BW) X DMb 
  (SWa – BW) x DMa 
Where:  SWa = weight of original sample + nylon bag 

BW = weight of empty nylon bag 
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SWb = weight of the sample + nylon bag after incubation 
DMa = dry matter of feed sample 
DMb = dry matter of residue sample 
The difference between the amount of DM, OM, N and NDF in the original sample and that remaining in 

the nylon bag after incubation, was expressed as a percentage of the initial sample as a measure of the fraction 
of DM, OM, N and NDF that was truly water-soluble (TWS). Particle loss was calculated as the difference 
between the fraction of feed lost through the pores during washing and the TWS fraction. Disappearance was 
assumed to be due to degradation in the rumen. 

Samples of vermicast and rice straw were analysed for proximate composition according to AOAC 
(2005). The Neutral Detergent Fibre (NDF) and Acid Detergent Fibre (ADF) were analysed according to Van 
Soest et al. (1991). 
 
Table 1: Composition of experimental diets containing varying level of cattle manure vermicast (%) 

 Diets   

Item CMV 0% CMV 10% CMV 20% Rice straw CMV 

CMV 0 10 20   
Corn grains 32 27 20   
Bran 49 45 43   
Soy bean meal 18 17 16   
Minerals and vitamins 0.5 0.5 0.5   
Salt 0.5 0.5 0.5   
 Chemical composition 
Dry matter 88.0 85.4 79.0 - 14.8 
Organic matter 93.6 89.2 87.2 85.3 86.2 
Crude protein 16.8 17.1 17.0 4.3 9.2 
NDF 50.1 53.7 55.4 75.1 58.9 
Ash  6.5 10.8 12.9 14.7 13.8 

CMV: cattle manure vermicast incorporated at 0, 10, and 20%; NDF: neutral detergent fibre 
 
Results and discussion 

Nutrients disappearance shows the possible degradation of nutrients incubated in sacco after certain 
period of time. CMV inclusion to rice straw decreases DM disappearance (Figure Ia). No significant difference 
was observed between 10 % CMV inclusion (70.52%) and 20% CMV (68.14%) on dry matter disappearance. 
However, the in sacco DM disappearance of rice straw was greater compared with CMV (72.88 vs 62.29 % 
respectively). OM disappearance follows the same pattern with DM disappearance (Figure Ib). Figures Ic shows 
crude protein (CP) disappearance from rice straw, treated rice straw with CMV at 10 and 20 % respectively and 
cattle manure vermicast (CMV) during in sacco rumen incubation. CMV inclusion on rice straw has no significant 
effect on insacco rumen CP disappearance (76.2, 74.17 and 72.75 % for rice straw, CMV10 and CMV20 
respectively), although CMV inclusion reduces in sacco rumen disappearance, but the disappearance was much 
negligible. However, rice straw has higher CP disappearance compared with CMV (74.12 vs. 60.89 %). Figure Id 
shows that additional increase of CMV inclusion on rice straw increases in sacco rumen NDF disappearance. 
CMV has higher NDF disappearance compared with rice straw (58.38 vs. 51.37 % respectively). 

Increase inclusion of CMV on rice straw reduces dry matter (DM), organic matter (OM) and crude 
protein (CP) disappearance as incubation period increased. This is due to the increase of vermicast which has 
humus. Humus resists microbial colonisation as reported by Bernal et al. (2009). Pawelek et al. (2008) found out 
that browse plants with high amount of condensed tannins had lowest disappearance. Condense tannins formed 
indigestible cell wall fibre-bacterial enzymes complex thereby reducing plant cell wall digestibility (Reed, 1995). 
However, additional inclusion of CMV increases neutral detergent fibre (NDF) disappearance. Inclusion of CMV 
on rice straw reduces NDF proportion. Chaudhry (2000) reported treating wheat straw with chemical modified cell 
wall composition. This facilitates and increases the enzymatic hydrolysis of cellulose (Gollipalli et al. 2002). This 
reduces NDF content and increases NDF disappearance. 
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Fig.I: Pattern of disappearance of a) dry matter b) organic matter c) crude protein and d) neutral detergent fibre 
from rice straw, 10% CMV inclusion on rice straw (CMV10), 20% CMV inclusion on rice straw (CMV20) and 
cattle manure vermicast (CMV) during rumen incubation for various times in goat. 
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Conclusion and recommendation  
CMV inclusion reduces DM, OM, and CP disappearance while it increases NDF disappearance. CMV 

inclusion has the potential of by-pass protein. More research should be conducted to ascertain the suitability of 
using vermicast as by-pass protein. 
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