
CHAPTER 111 

EXPERIMENT l: THE EFFECTS OF SOLUBLE PROTEIN AND 

CARBOHYDRATE ON IN VITRO FERMENTATION AND 

NUTRIENT DIGESTION 

3.1 Experiment 1.1: The effects of soluble protein, sugar, and starch on in vitro 

digestibility of cellulose and rice straw 

3.1.1 Introduction 

Productivity of ruminants depends on adequate nutrition ~ i t t  respect to 

chemical composition and quality of feedstuffs, which is mainly reflected in voluntary 

intake and digestibility. Evaluation of feedstuffs for digestibility, iuld their ability to 

supply nutrients, is necessary for provision of a nutritionally balanced ration to the 

animal. Determination of digestibility of feedstuffs in viva is time-consuming, laborious, 

and expensive, requires large quantities of feed and is unsuitable for large-scale feed 

evaluation (Stern et al., 1997; Getachew et al.. 2005). Measurement of in vitro DM 

digestibility has been extensively used to analyze feeds. due to high degree of correlation 

to in vivo digestibility (Getachew et al., 2004). Compared to conventional methods, the 

newer ANKOM filter bag method (ANKOM Technology, Macedon. New York, USA) 

simplifies the measurement of in vitro digestibility by eliminating the requirement for 

filtering samples after digestion, which is often one of the most labor intensive steps in 

the conventional procedure. Several studies have also demonstrated that the ANKOM 

method produces comparable digestibility values to traditional in vitro procedures for 

many feeds (Holden. 1999; Mabjeesh et al., 2000; Wilman and Adesogan. 2000). 

Sugar and starch are the main readily fermentable non-fiber carbohydrate 

(NFC) component and serve as the major source of carbohydrate in diets of lactating 

dairy cows and important substrate for rumen microbial growth. Supplementing with 

feedstuffs that contain high concentrations of rapidly fermentable NFC in cows 

consuming low-quality forage has been generally observed to depress forage fiber 

digestion (Delcurto et al., 1990; Sanson et al.. 1990). This negative associative feed 

effect has been largely attributes to sub-optimal pH for cellulolytic bacteria and 






































































