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INTRODUCTION 

 

 In Indonesia, the development of livestock business often has problems in the availability of feed ingredients, especially in the dry season, because it requires 

knowledge in processing agro-industrial waste to be used as a feed material that can meet the nutritional needs of livestock when the availability of forage is 

reduced. 

 Agricultural and agro-industrial waste has considerable potential as a source of ruminant animal feed [1,2]. The use of agricultural industry byproducts as a 

cheap and easily available local food ingredient is the best strategy to reduce feed costs, because around 60-70% of all production costs are used to supply feed. 

Various studies have been conducted to utilize waste that is not valuable to be a feed ingredient whose biological value is high and provides added value. 

 Utilization of waste as food is generally limited by several factors including low nutritional quality due to high fiber content and the presence of tissues in 

feed derived from waste has undergone a process of lignification (hardening). Lignin and cellulose often form lignosellulose compounds in plant cell walls which 

are a strong bond [3]. The older the plant, the higher the lignin level as a result the digestibility decreases with increasing lignification. Besides binding cellulose 

and hemicellulose, lignin also binds to cell wall proteins. The lignification and silification together affect the low digestibility, so processing needs to be done to 

eliminate or break the bonds that occur between the fiber components. There are several methods that can be done to increase the potential digestibility of crude 

fiber [4]. Increasing the quantity of parts that can be digested in low quality feed can be done through chemical, physical and biological processes. Physical 

treatment includes cutting, grinding, pelleting, demolition and others. The digestibility of agricultural wastes can be increased through chemical processes [4,5] as 

with the addition of alkalis and acids, chemical treatments that have been studied include the treatment of NaOH, KOH, Ca (OH) and urea. Biological treatment 

using biological agents or carried out using cell wall degradation enzymes such as cellulase, hemicellulase, lignin-breaking enzymes, bacteria and lignolytic fungi. 

The results of [7] showed that biopriming application on soybean seeds was able to increase soybean growth and production, while [8] showed that chicken feed 

conversion did not show a significant effect between chickens fed garbles at various levels and probiotics. 

 Several groups of microorganisms are reported to be able to degrade lignin compounds, because they are able to use cellulose as a carbon source for their 

growth substrate, whereas the lignocellulose components that can be used by livestock are cellulose and hemicellulose. The problem that often arises in the 

processing of lignocellulosic materials using microorganisms is the loss of the organic matter of the substrate used by microorganisms as a source of nutrients in 

the bioconversion process.[9] stated that ideal microorganisms in bioconversion of lignocellulose into animal feed are microorganisms that have great ability in 

decomposing lignin but low in degradation of cellulose and hemicellulose. Some lignolytic fungi do not have the ability to use lignin as a single source for energy 

and carbon and depend on polysaccharides which are easily digested in the substrate. 

 Some groups of white rot fungi are reported to be able to degrade lignin compounds, generally white rot fungi are divided into three groups [9], namely: 1) 

fungi that break down cellulose and hemicellulose first then lignin, 2) metabolize lignin more first then cellulose and hemicellulose and 3) are able to degrade all 

cell wall polymers simultaneously. Based on the consideration that white rot fungi are the most active lignin degrading, it is important to conduct research that 

begins with the exploration process, isolates and then is selected so that a maximum agent can be obtained to degrade lignin so as to optimize the use of white rot 

fungi as fiber decomposers, improve availability and the quality of feed ingredients from waste as feed for sustainable livestock  

 

Abstract 

 
The purpose of this research is to explore, isolate and then do the selection to obtain the maximum agent in degrading lignin 

so as to optimize the utilization of white fungus as fiber decomposers, can improve the availability and quality of feed 

material from waste as feed for the development of sustainable livestock. The method used is the exploration, isolation, 

purification and selection of lignolytic fungi. The results obtained from the exploration in Soppeng, Bulukumba and Makassar 

districts were 23 isolates, 15 isolates of white fungus mushrooms were purified on PDA media, and only 5 white mushroom 

fungi isolates grew well in the wood powder medium to obtain the fruit body, then identified macroscopic based on 

morphological features of basidiocarp shape, color and microscopic identification. The conclusion of this research is that 

there are five isolates of white fungus (Coprinus comatus, Corilopsispolyzene, Lentinustorulosus, Pleurotusostreatus and 

Trametes versicolor) selected, which produce the best growth diameter on PDA media and the fastest to meet the spray 

media bottle of wood powder. 
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RESEARCH MATERIALS AND METHODS: 

Exploration: 

 The exploration of white rot fungi begins with taking mushrooms that grow in weathered wood around Makassar City, Bulukumba and Soppeng district, 

South Sulawesi Province in Indonesia. Site selection is based on plants that dominate the area. Soppeng Regency is an area that is overgrown with agricultural 

crops, Bulukumba Regency is an area that is overgrown with plantations and in Makassar City industrial centers such as sawmills. White rot fungi found 

macroscopically recorded morphologically and taken pictures. Furthermore, mushrooms are collected using paper bags and taken to the laboratory to be isolated 

and coded. 

 

Isolation: 

 The isolation method used refers to [10], the scissors are cleaned with 70% alcohol, then a portion of the mushroom himenium (where basidiospora is 

formed), is cut into small pieces. The pieces are dipped in sterile distillation aqua, then dipped in 70% alcohol, then dipped back into sterile distillation aqua, then 

placed on sterile filter paper in an oven-treated petri dish, then incubated at 30oC, for 2 -3 days. Growing fungus colonies were taken with tweezers and transferred 

to a petri dish containing Potato Dextro Agar (PDA) medium. 

 

Purification: 

 Purification is done by taking isolates from petri dishes containing a single colony of fungi that have grown. The treatment was repeated several times until 

the pure mycelium was obtained. The culture was then incubated at room temperature for 48 hours. Pure isolates are reproduced by growing isolates on several 

PDA media. In pure mushroom isolates measurements of growth diameter were carried out on the 3rd, 5th and 7th days after planting. This measurement aims to 

select the fastest growing fungal isolates in petri dishes. 

 

Lignolytic Mushroom Selection: 

 At this stage purified mushroom isolates on PDA media, cut with temporary cork (7 mm diameter) and inoculated into media using 92% wood powder, 6% 

rice bran and 2% CaCO3, and added water to 70% moisture content then mixed until homogeneous [11]. Each observation bottle (9 cm high and 5 cm diameter) 

was filled with 50 grams of media, then closed tightly and sterilized into an autoclave at 1210C and 1.1 atmospheric pressure for 20-30 minutes for 2 days until all 

the spores and microbes were really dead right. Inoculation is done the next day when the media is cold. 5 pieces of agar and mycelia from the 10 mm x 10 mm 

petri dish were needed for each observation bottle, after which they were mixed by stirring. The bottle was then closed and incubated at 30-320C, then the selection 

was done to find the five fastest growing fungal isolates and the fastest mycelium isolates filled the observation bottle. 

 Five selected fungal isolates were grown on wood powder media for 10, 20 and 30 days and then [12] analyzed to determine the levels of lignin, cellulose 

and hemicellulose in each bottle of observation, first determined the levels of wood powder ADF and NDF. Measurement data were analyzed descriptively. 

 

RESULTS AND DISSCUSSION: 

 From exploration in several locations in Kab. Soppeng, Bulukumba and Makassar, found various types of white rot fungi, but only 23 isolates were 

successfully grown on filter paper. The isolates were coded according to where they were found, BLK codes were found in Bulukumba Regency; SPNG from 

Soppeng and MKS districts was found in Makassar. The 23 fungal isolates were isolated and purified on PDA media, then observed the growth diameter of the 

petri dish, then ranked to get the best 15 isolates. The results of the measurement of the 23 fungal isolates on PDA media can be seen in Table 1. 

 

Table 1: Results of measurements of growth diameter and ranking on all 23 white rot fungi isolates on days 3, 5 and 7 days on PDA media. 

Isolates Measurement Diameter (cm) Days to - Average Rank 

3 5 7 

1 BLK 7.5 9 9 8.50 1 

2 BLK 5.2 9 9 7.73 2 

3 BLK 6.1 6.5 6.8 6.47 7 

5 BLK 5.2 7.3 7.3 6.60 6 

6 BLK 3 5.1 5.8 4.63 13 

8 BLK 4.2 5.2 5.8 5.07 11 

C MKS 5.4 7.6 9 7.33 3 

SPNG 2.5 5.3 9 5.60 10 

1 MKS 3.3 9 9 7.10 4 

3 MKS 4.5 7.3 9 6.93 5 

5 MKS 0.4 3.3 9 4.23 14 

6 MKS 0.3 3.5 6.2 3.33 18 

7 MKS 0.3 5.7 6 4.00 15 

8 MKS 0.6 3.5 7.9 4.00 16 

10 MKS 1.2 2.3 7.8 3.77 17 

11 MKS 0.8 1.4 3.3 1.83 22 

14 MKS 0.2 2.2 4.2 2.20 21 

15 MKS 0.2 1.2 1.9 1.10 23 

16 MKS 0.1 3.5 5.1 2.90 19 

17 MKS 1.3 2.5 3.4 2.40 20 

18 MKS 1 5.7 7.3 4.67 12 
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19 MKS 3 6.1 8.4 5.83 8 

20 MKS 2.8 5.4 9 5.73 9 

Information: BLK = Bulukumba MKS = Makassar SPNG = Soppeng Ranking = Based on the highest average 

 

 The 15 isolates which were selected were then grown in wood powder media and the growth of fungal mycelium was observed, to select the five isolates 

which were the fastest growing in meeting the observation bottle after inoculation. The results of measurements of 15 white rot fungi isolates in wood powder 

media can be seen in Table 2. 

 

Table 2: Observation results of growth and ranking in all 15 white rot fungi isolates on wood media. 

Isolates Growth day to .. Meet 

Spawn day .. 

Unit Rank 

1 BLK 17 43  3 

2 BLK 14 38  2 

3 BLK 34 -  9 

5 BLK 69 -  13 

C MKS 45 90 1/2 bottle 8 

SPNG 21 73  4 

1 MKS 10 25  1 

3 MKS 23 90  5 

5 MKS 37 -  10 

6 MKS 72 -  14 

8 MKS 67 82  6 

10 MKS 78 -  15 

18 MKS 62 -  12 

19 MKS 42 -  11 

20 MKS 23 90 1/2 bottle 7 

Information: BLK = Bulukumba; MKS = Makassar; SPNG = Soppeng; Ranking = Based on the speed of growth in fulfilling the spawn (bottle of seed) 

 

 The results of observations in Table 2. obtained five white rot fungi isolates that are the best and fastest growing spawn bottles. The five fungal isolates were 

grown on wood powder media until they obtained the fruit body, then macroscopic identification was carried out based on morphological characteristics namely 

basidiocarp shape and color and microscopic identification. One isolate from Bulukumba was identified in more detail using 3 specific primers which amplified 

ribosome and ITS regions, then disequensing. Four isolates that were identified microscopically and macroscopically were 1 BLK isolate (Coprinus comatus), 

SPNG isolate (Pleurotusostreatus), 1 MKS isolate (Lentinustorulosus) and 3 MKS isolates (Trametes versicolor). Each isolate has morphological characteristics 

that are different from one another. 

 

 
 

Fig. 1: Fruit body 1 BLK isolate (Bulukumba) in organic media, 50 days after incubation. 

 

 The body shape of the mushroom fruit is generally composed of parts called the hood (pileus), blades (lamellae), rings (annulus), stems (stipe), cup (volva), 

and false roots (rhizoids). C.comatus mushroom isolates (Figure 1.) have a common name: maneshaggy; Pileus: cap 5-14cm high, with an area of 2.5-4.5cm, 

columnar, bell-shaped, dry surface, white with a centerpiece of chocolate, bent scales, flesh thin, white, and soft; lamellae have a rather liquid boundary, blackish; 

Stipe: 8-20cm long, 1-1.5cm thick, white, smooth, hollow. Spora12-16x7-8M, smooth, elliptical, tapering to the top. Habites are widely distributed in groups 
often found in moist, grassy soils, on wood chips, litter, straw, and organic matter, mostly grown after the rainy season [13]. This isolate can be consumed and has 

a delicious taste when young. C.comatus is one of the easy to identify Basidiomycetes groups. According to [14] capC.comatus measuring 3-15 cm, oval or round-

cylindrical when young, at an age that has not produced black "ink", dry, whitish with a brown center, but if it has formed "ink", the color is very patterned. Stem: 

5-20 cm thick, 1-2 cm thick, smooth, white, easily separated from the hat, hollow, white flesh all over; soft. Smell and taste: Not typical. 

 Pleurotusostreatus(Figure 2), P. ostreatus or oyster mushrooms. Oyster mushrooms can be used for industrial purposes in corememediation. Oyster 

mushrooms can be considered as a medicinal mushroom, because they contain the fatty acids as long as they work to reduce cholesterol. normal size: 5-15 cm, cap 

type, shaped channel, stem type: lateral, basic or non-existent, colored spores: white, cream or yellow, habitat: Grows on wood, meat-brown or blue-gray, 10-20 

cm stem. Oyster mushrooms can kill nematodes and bacteria with immunity, Cap: 4-15 cm, convex, flat, fan-shaped, rather oily When young and fresh, smooth, 
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pale brown to dark brown. [15,16,17] stated that, P. ostreatus had Pileus: broad cap5-25cm, Stipe: often not found, but when it was present, short and thick: 0.5-

3.0cm, 0.5-2.0cm, spore7, 5-9x3,5-4,5mM, smooth, elliptical. Habitat of solid and hard wood is often consumed during the summer, although some people are 

allergic to consuming this fungus. 

 Lentinustorulosus (Figure 3.) Scientific name: Lentinustorulosus(Release.) Lloyd, Phylum: Basidiomycota, Order: Polyporales, Family: Polyporaceae. 

Dimensions: width caps3-13cm, length stipe1-4cm and thickness 5-25mm. Lentinus mushroom belongs to the class of Basidiomycetes, the order of Polyporales 

with the Lentinaceae family which has a macroscopic fruit body with a clay structure and is sturdy and durable [18]. In general, this fungus has the following 

characteristics: shaped like an umbrella; medium size; diverse colors; the surface of the hood (pileus) is smooth, hairy or scaly with the center part being 

depressed, notched in (umbilicate); stalks are generally not centered or eccentric, sometimes forming several branches so that they look like bunches; the lamela is 

close and down reaches the decurrent; spores are white [19]. Some types of Lentinus can produce active compounds that can inhibit disease pathogens 

(antimicrobial, antibacterial, antifungal) and efficacious as anticholinesterol and antihypertensive as well as being food. 

 

 
 

Fig. 2: SPNG isolate (Pleurotusostreatus) found in Soppeng. 

 

 
 

Fig. 3: Isolate 1 MKS (Lentinustorulosus) from Makassar. 

 

 
 

Fig. 4: Isolate 3 MKS (Trametes versicolor).  

 

 Trametes versicolor (Fig. 4), often called "turkey tail," T. versicolor is one of the most common fungi in the forests of North America, found almost 

everywhere there is a dead and rotten wood log. The colors of hats that are very varied, but tend to brown and reddish brown.  Smooth surface cap like velvet and 

porous. Fan-shaped, plugged in one side or only near the middle of one side, with colorful zones. T. versicolor has thin flesh, usually less than 2 mm and fibrous. 

Spores 4-6x1,5-2,5mM, slightly curved-cylindrical. Habitats are usually on logs from hard wood, edible but too hard to try [20,13,21]. 

 The 2 BLK isolates (Figure 5.) were analyzed in more detail using 3 types of primers namely NS1 and NS4 (for SSU 18S RNA), LROR and LR5 (for LSU 

28S RNA) and ITS4, showing amplification with a band measuring 4000-5000 bp (Figure 6). 
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 In Figure 6. it can be seen that the PCR amplification results using the ITS primer, resulting in a weak band compared to the other two primers that amplified 

the SSU and LSU regions, this is thought to be due to the lack of DNA template concentration used. At the next stage DNA sequencing is carried out which is a 

process or technique for determining the sequence of basanucleotides in a DNA molecule. DNA sequencing can be used to determine the identity and function of 

genes or other DNA fragments by comparing the sequence with other known DNA sequences (Bieber, 2004). The results of dendogram analysis using primers 

amplifying the area of 18S RNA can be seen in Figure 7. 

 The results of sequencing showed that 2 BLK isolates were C. polyzona[22]. According to the American mycology, the Polyporaceae is a group of fungi in 

the Basidiomycota Division. According to [23], the flesh of the fruit body varies from soft to clay. Some members of this group have hymenium in the lower pores 

of the cap, but some have gills or structures that resemble gills. Most of these mushrooms have white spore powder but some have colorful spores. The growth of 

five white rot fungi isolates in the field, petri dishes, baglog and comparison of images from literature can be seen in Figure 8. 

 

 
 

Fig. 5: Fruit body of Isolate 2 BLK (Bulukumba) in baglog after incubation for 80 days 

 
Fig. 6: Results of PCR DNA amplification of 2 BLK isolates using SSU primers (1), LSU primers (2) and ITS primers (3). 

 

 

 
 

Fig. 7: The results of dendogram analysis using NS4 primer amplifying the SSU area 18 S RNA placed 2BLK isolates in the same group as C. polyzona. 
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Fig. 8: Growth of five isolates in (A) the field, (B) petri dishes, (C) baglog and (D) comparison of images from literature. 

 

CONCLUSION: 

 

 There were five white rot fungi isolates (Coprinus comatus, Corilopsispolyzona, Lentinustorulosus, Pleurotusostreatus and Trametes versicolor), which 

resulted in the best growth diameter on PDA media and the fastest filled bottle of wood powder media. 
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