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ABSTRACT 

One of the limiting factors of utilization sugar cane top as animal feed was it’s lower digestibility and feed 

consumption compared to grasses. Sugar cane top can be consumed by cows as much as less than 1% dry matter 

based on live weight. This due to high lignin content of sugar cane top and difficult to digested by ruminant 

animals. Therefore, sugar cane top should be fermented first before being given to livestock using 

Phanerochaete chrysosporium fungi at different levels. Therefore, fermentation using Phanerochaete 

Chrysosporium fungi is an effort to improve the quality of sugar cane top. The purpose of this study was to 

determine in-vitro rumen fluid characteristics (pH, VFA, and NH3) from fermented sugarcane tops with 

different levels of Phanerochaete chrysosporium. The method used in the experimental was randomized block 

design (RBD) with 4 treatments and 5 replications.  The treatments were P0: Sugar cane top fermented with 0% 

Phanerochaete chrysosporium, P1:  Sugar cane top fermented with 5% Phanerochaete chrysosporium, P2: 

Sugar cane top fermented with 10% Phanerochaete chrysosporium and P3: Sugar cane top fermented with 15% 

Phanerochaete chrysosporium. The parameter measured was in-vitro rumen fluid characteristics (pH, VFA, 

and NH3). The results of the experiment indicated that the parameters shown significantly different for each 

treatment of in-vitro rumen fluid characteristics (pH, VFA, and NH3). The best result in this study was at P1 

treatment (fermented with level of 5% Phanerochaete chrysosporium) that is the pH: 6.43, the VFA: 116 Mm 

and NH3: 5.78 M). 
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1. INTRODUCTION 

Ruminants are livestock that able to fulfill the 

needs of humans, which is a source of animal protein that 

has potential to produce milk and meat. Ruminant 

development in tropical countries generally places more 

emphasis on livestock systems that do not cause 

competition in land use and food needs. Therefore, 

ruminants play an important role because of their ability to 

convert feedstuffs that are not used by monogastric 

livestock, into meat and milk, as well as labor and 

transportation. 

One of the determining factors in livestock 

business management is feed. Feed is one of the limiting 

factors in livestock development. Ruminant feed also comes 

from agricultural and plantation waste. In the current 

conditions, breeders have not used much of the existing 

agricultural and plantation waste as animal feed. 

Sugar cane tops was is very potential plant waste as animal 

feed because it is available in large quantities and do not 

compete with human needs. Indonesia's sugarcane 

production in 2014 was recorded at 2,579,173 tons [1].  

Sugar cane production from sugar cane 

plantations in South Sulawesi in 2012 amounted to 541 

thousand tons. Sugar cane plants produce sugar cane top 

waste by 30%.  Sugar cane top contain 22.34% dry matter, 

4.94% crude protein, 33.54% crude fiber, 1.34% fat [2], and 

8.21% ash, and as well as 14% lignin [3].  

Utilization of sugar cane waste in Indonesia is still 

limited to sugar cane top, and that is not yet widespread. 

One of the limitations of sugar cane waste from the sugar 

industry is its low digestibility and the level of consumption 

by livestock is not as much as grass. Sugar cane top can only 

be consumed by cows as much as less than 1% of live 

weight (in terms of dry matter). Therefore, sugar cane top 

need to be processed first before being given to livestock 

using Phanerochaete Chrysosporium at different levels. 

Therefore, fermentation using Phanerochaete 

Chrysosporium is an effort that can be applied to improve 

the quality of sugar cane top 
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Phanerochaete chrysosporium is a mold from the 

class Basidiomycetes which has a strong ability to break 

down lignin effectively. The growth of Phanerochaete 

chrysosporium mold is influenced by the availability of 

minerals in the substrate, including minerals Ca and Mn. 

Calcium is an inorganic element needed by almost all 

organisms, essential for the stability of protein structures [4] 

and cell membranes [5], also able to increase mold growth. 

The addition of 2400–3200 ppm Ca resulted in the best 

growth and activity of ligninolytic enzymes in L. 

squarrosulus and P.atroumbonata [6]. 

Phanerochaete chrysosporium has enzymes that 

function to degrade lignin (polysaccharides) into 

monosaccharides, water and carbon dioxide. Another 

advantage of these mold is that they can oxidize Mn2+ to 

Mn3+ which plays a role in breaking down the lignin 

phenolytic units. The CMC-ase enzyme contained in this 

mold can break down hydrogen bonds in the crystalline 

structure of cellulose into individual chains of cellulose. 

Phanerochaete chrysosporium can use cellulose which acts 

as a carbon source for its growth substrate and has the 

ability to degrade lignin. 

The rumen condition was very important so that 

the digestion process of feed in the rumen can be optimal. 

This is because the digestion process of ruminants cannot 

be separated from the role of rumen microbes which are 

very helpful in the process of digestion and the provision of 

nutrients and energy for the ruminants. Microbes in the 

rumen play an important role in fermenting feed in the 

rumen, resulting in the production of VFA and NH3. The 

process of changing feed or fermentation of feed in the 

rumen is basically the work of enzymes produced by rumen 

microbes and is influenced by pH according to the needs of 

rumen microbes (range 6-7). In relation to this, it is 

necessary to study the percentage of use of sugar cane top 

as a mixture of alternative feed ingredients. So, to determine 

the use of sugarcane cane, it can be determined by 

measuring the characteristics of the rumen fluid (pH, VFA, 

NH3). 

Biodelignification is a process of breaking down 

lignin to free fibers from its bonds using microorganisms 

such as mold, bacteria or enzymes [7]. From the above 

description, this study conducted to know the effect of 

different level of Phanerochaete chrysosporium” fermented 

to sugar cane Top as animal feed on In-vitro rument liquid 

characteristic (pH, VFA, and NH3). 

The materials used in this study were 

Panerochaete chrysosporium, mineral solution, rumen 

fluid, McDougalls solution, Potato Dextro Agar (PDA), 

aquadest, rice bran, NaHCO3, Na2HPO4.7H2O, KCL, 

MgSO4.7H2O, NaCl, CaCl2, and CO2, Na2CO3, H2SO4 

0.005 N, NaOH 0.5 N, H2SO4 15%, Phenopthalin, HCl 

0,5 N for in-vitro used for fermentation and in-vitro 

nutrients digestibility measurements [8]. 

The equipment used in this study was a sickle 

tool, cutting tools, loop needles, erlenmeyer, incubator, 

sprita lamp, flow laminar, analytical scales, petri dishes, 

aluminum foil, measuring flasks, pipettes, and a set of 

tools for making McDougalls solutions, beaker glass, 

measuring flask capacity of 1 liter, pH meter. 

The method used in this study was an 

experimental design, using a randomized block design 

(RBD) with 4 treatments and 5 replications.  The 

treatments was P0: Sugar cane top fermented with 0% 

Phanerochaete chrysosporium, P1:  Sugar cane top 

fermented with 5% Phanerochaete chrysosporium, P2: 

Sugar cane top fermented with 10% Phanerochaete 

chrysosporium and P3: Sugar cane top fermented with 

15% Phanerochaete chrysosporium. 
 

2. RESULT AND DISCUSSION 

Average values of acidity (pH), NH3 and VFA of 

in-vitro rumen fluid from fermented sugar cane top with 

Phanerochaete chrysosporium can be seen in Table 1.   

 

2.1. pH 
The degree acidity of the rumen fluid pH is 

balance between buffer capacity and the acidity or alkalinity 

of the fermentation product. The pH value is influenced by 

the balance of VFA and NH3. Rumen pH influenced by a 

balancing between the VFA (acidic) value and NH3 

(alkaline) value. [9]. The average pH value of the rumen 

fluid obtained in this study can be seen in Table 1. 

Rumen pH obtained in this study ranged from 6.43 

to 6.96 that is normal conditions for the growth of rumen 

microbes. The results of this study did not indicate the 

optimal liquid pH for the development of microorganisms 

in these fluids. [10] The optimal rumen pH for the 

propagation of microorganisms is around 6.5-7.0. 

The results of pH testing on treatment P1 and P2 

were still in accordance with the pH conditions of the rumen 

fluid in the stomach cavity of ruminants. [11] pH conditions 

in the stomach cavity of ruminants range from 6.0-7.0. 

Meanwhile, [12] the activity of rumen fluid microorganisms 

ranged from 6.0-7.2. [13] pH of the rumen fluid drops to 

below 6 which can inhibit the proteolysis and deaminization 

process because the growth of cellulolitic microbes will be 

disturbed and the digestibility of crude fiber will decrease. 

 

2.2. VFA 

The average in-vitro rumen fluid FVA production 

can be seen in Table 1. VFA or Volatile fatty acids are 

carbohydrate fermentation products found in the rumen 

fluid. The carbohydrate content is the main energy source 

for ruminants.  

Fermentation of sugar cane more affected by VFA 

production (P<0.05).   VFA concentrations of rumen fluid 

in this study ranged from 104-116 mM. The VFA value in 

this study has met the optimum VFA level of rumen fluid. 

The optimum levels of VFA in rumen fluid range from 80-

160 mM  [14] . 

High VFA production provides a sufficient 

source of energy for rumen microbes to reproduce more 

microbial cells are formed to produce enzymes. High 

VFA production is sufficient energy for livestock [15]. 
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Table 1. The average in-vitro rumen fluid FVA production 

Characteristics 
Treatments SE 

P0 P1 P2 P3  

pH 6.62 6.43 6.73 6.96 0.0678 

VFA (mM)  107 116 104 104 2.3541 

NH3 (mg/100ml) 7.48 5.78 7.89 8.99 0.3651 

Note :P0: Sugar cane top fermented with 0% Phanerochaete chrysosporium,  

P1:  Sugar cane top fermented with 5% Phanerochaete chrysosporium ,  

P2: Sugar cane top fermented with10% Phanerochaete chrysosporium   

P3: Sugar cane top fermented with 15% Phanerochaete chrysosporium. 

1. NH3  
NH3 indicates the protein content in the rumen 

fluid. [17] NH3 comes from feed protein which is degraded 

by proteolytic enzymes in the rumen. NH3 is a major 

nitrogen source and an important microbial protein 

synthesis. The average NH3 concentration obtained in this 

research can be seen in Table 1. 

The results of experiment showed that the 

treatment had a significantly different effect (P<0.05) 

between treatment of P0, P1, P2, and P3 on NH3. This 

indicates that P. chrysosporium will affect on value of NH3 

content in rumen fluid. NH3 concentration in P1 was lower 

than the control. This is due to that P. chrysosporium mold 

requires more protein to develop its self. [18] 

Biodegradation process by molds requires energy and 

protein. 

Along with the increase in the amount of P. 

chrysosporium mold added to the rumen fluid, the NH3 

value increased. This is caused by an increase in the mass 

of the mold cells that contain protein. Extracellular enzyme 

secretion by P. chrysosporium also plays a role in 

increasing the biomass protein content of fermentation 

substrates. 

The NH3 concentration value in the treatment has 

the minimum standard of NH3 content in rumen fluid, which 

is 3.74 Mm. [11] Minimum requirement for NH3 for the 

growth of rumen microorganisms is 5.0 mg / 100 ml of 

rumen fluid or the equivalent of 3.74 Mm. lack of nitrogen 

sources can reduce the production of rumen fluid 

microorganisms. 

3. CONCLUSION 

In-vitro rumen fluid characteristics (pH, VFA, and 

NH3) from sugar cane top fermented with different levels of 

Phanerochaete Chrysosporium showed significantly 

different on each treatments. The best result in this research 

was the P1 treatment (Sugar cane top fermented with level 

of 5% Phanerochaete chrysosporium), that indicate the best 

vakue of pH, VFA and NH3 that is 6.43, 116 Mm, and 5.87 

Mm respectively. 
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