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Figure 2. Graph of Organic Matters Digestibility 

Levels of N-NH3 

The results of the study showed that the average concentration of N-NH3 of CFS was 

significantly different between treatments (P<0.05). These results are in agreement with that 

of Sutardi et al (1993) which reported that the optimum concentration of N-NH3 needed to 

support microbial growth is 4-12 mM (average 8 mM). The high concentration of N-NH3 is 

due to the sufficient crude protein and the soluble carbohydrate of CFS. This is in line with 

the total VFA fermentation product, and is due to the increased amount of CFS crude protein, 

so that the growth and activity of microbes to degrade CFS is increasing. As a result, the 

fermentation products, such as N-NH3 is increasing. Types of feed, chemical composition and 

the non-structural carbohydrate fractions in the feed stuffs greatly affect the levels of N-NH3. 

Besides its high crude protein content, CFS is also source of non-structural carbohydrates, so 

that it is easy to digest, resulting in increased levels of N-NH3. These results are enough to 

support microbial synthesis process. Ammonia concentration of more than 30 mM in rumen 

fluid will result in increase in blood ammonia concentration and symptoms of poisoning can 

occur when blood ammonia level reaches 0.5 mg/100 ml (Hungate, 1966). In the case of 

poisoning, blood ammonia increases by 0.9 mg/100 ml within 60 minutes. The results of this 

study showed that ammonia levels are very good to support growth and synthesis process of 

microbial protein, and does not cause poisoning. 

Based on the results of Slyter Satter (1974), this ammonia concentration is enough, 

because microbes need is met with ammonia level concentration 5 mg% or ± 4 mM. 

However, Preston and Leng (1987) showed that the digestibility continues to increase until  
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the ammonia concentration of 200 mg/L or ± 12 mM, and even the consumption is still 

increasing up to the ammonia levels of 250 mg/L or ± 15 mM. 

It is highly likely that the optimum concentration of ruminal ammonia is 8 mM. Some 

researchers have reported, to get the most efficient use of ration for growth in dairy bulls at 

ammonia rumen of 8 mM, whereas for lactating cows, the highest efficiency of energy use 

for milk production occurs at rumen ammonia level of 9 mM (Widyawati et al., (1992 ) and 

the highest efficiency for the N use for sheep growth can be achieved in the rumen ammonia 

level of 7 mM (Muktiani, 1994) (Figure 3). 

 

Figure 3. Graph of ammonia levels 

Levels of VFA Total 

The results showed that the average levels of total VFA of CFS are 82- 136.5 mM and 

it is significantly different between treatments (P<0.05). VFA levels increase with increasing 

percentage of concentrate in the in vitro CFS. These results are in agreement with that of 

Sutardi et al (1993) which states that the optimum concentration of VFA needed to support 

microbial growth is 80-160 rnM. The high concentration of total VFA level reflects high 

crude protein and soluble carbohydrate of CFS. This is because the amount of CFS crude 

protein is increasing, so that the growth and activity of microbes to degrade CFS are 

increasing. This results in the fermentation products, such as total VFA to increase. Types of 

feed stuffs, chemical composition, and the non-structural carbohydrate fraction in the feed 

stuffs greatly affect the levels of total VFA. Complete feed silage does not only have enough 

crude protein content, but also is as a source of nonstructural carbohydrates, so thus it is easy 

to digest, resulting in increased total VFA concentration (Figure 4). 
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Figure 4. Graph of total VFA concentration 

CONCLUSION 
Composition of concentrates feed and forages in complete feed silage starting from 

30% concentrate + 70% forage to 70% concentrate + 30% forage can result in average dry 

matters digestibility of 72.71%, average digestibility of organic matters of 74.88%, average 

ammonia level of 14.46 mM and average total VFA level of 110.5 mM. 
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