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Abstract. Lignocellulose is a complex molecule consisting of lignin, cellulose, 

and hemicellulose was difficult to degrade. Microorganisms such as fungi and 

bacteria have the ability to produce lignocellulolytic enzymes that can degrade 

lignocellulose. This study aimed to isolate and screen endophytic fungi isolates 

from local rice which have the ability to produce lignocellulolytic enzymes. 

Entophytic fungi  were isolated from roots, stems, and leaves of local rice. Fungi 

was isolated on Potato dextrose Agar (PDA) media. Screening of endophytic fungi 

for lignocellulolytic enzyme production by Czapek Dox Agar (CDA) media which 

have been added with reamazol brilliant blue (RBB), chitin, carboxymotin 

cellulose, pectin and, lignin as much as 0.1% respectively. The presence of clear 

zones around endophytic fungi isolates is an indicator of the ability to produce 

chitin, cellulose, pectin, and lignin. Successfully isolated 16 endophytic fungi 

isolates from Pulu Mandoti Local rice. The 16 endophytic fungus isolates have the 

different ability in producing lignocellulosic enzymes (cellulose, chitin, lignin and 

pectin). There were 3 isolates that have the highest ability in producing cellulose, 

chitin, lignin and pectin enzymes. These results relevant to explore endophytic 

fungi and has potential in degrading agricultural waste and controlling pests and 

diseases on plants. 
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1   Introduction 

Lignocellulose is a component of organic biomass consisting of three polymer cellulose, 

namely: 35-50%, 20-35%, hemicellulose and lignin 10-25% (Saha, 2004). Refer to  

Anggarawati (2012) Lignin polymer that is not easily decomposed and contains 

hydroxycinnamyl alcohols (or monolignols), coniferyl alcohol and sinapyl alcohol with small 
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amounts of p-coumaryl alcohol (Vanholme et al., 2010). While cellulose is the most abundant 

organic substance in nature and is the major component of plant cell walls (Pikukuh, 2011); [1]. 

The lignocellulose degradation process can be carried out chemically and biologically. Refer 

to [1], the hydrolysis of cellulose can be carried out using acid or alkali chemical and biological 

using cellulotic microorganisms derived from bacteria or fungi.According to [3], the cellulase 

enzyme is one of the lignoselulotic enzymes produced by microorganisms that can degrade plant 

cells.While chitinase is an enzyme that hydrolyzes chitin polymer long bonds into shorter bonds. 

Chitinase is a hydrolytic enzyme that can hydrolyze chitin in its β-1,4-glycosidic bonds by 

producing chitin derivatives such as chitin oligomers which have many benefits [5] Chitinase 

enzymes are currently widely used as biocontrol agents because they can degrade chitin into 

environmentally friendly products and can be used in the fields of health, food, industry and 

others Pratiwi et al. (2015); [6] 

The decomposition process of lignocellulose compounds can involve microorganisms. 

According to Indrawati, 2005; Yosmar, Suharti, and Rasyid (2013), microorganisms involved 

in cellulose decomposition vary, including fungi, bacteria, and actinomycetes.Similar to [8] 

common chitinase is produced by bacterial cells, fungi, animals, and plants.  

Fungi is one of the microorganisms that have the highest cellulolytic activity [7].Some 

research results showed that fungi can degrade lignin includingPhanerochaete chrysoporium, 

Streptomyces viridosporus, Pleurotus eryngii, Trametes trogii, Fusarium proliferatem, 

Agaricus, Erwenia, Copricus, Mycema and Swterium (Alexender, 1977)[9].While fungi that can 

degrade lignin include the fungus Aspergillus niger isolated from mango trees [2]. The results 

of the study [7] obtained fungi that could degrade cellulose, namely Aspergillus terreus Thom 

and Rhizopus sp. isolated from soil containing bagasse.One of the chitinase-producing fungi is 

Beauveria bassiana(de Carolina Sanchez-Perez et al. 2014); [6]. TheAspergillus sp. can produce 

the pectinase enzyme[10]. Pectinase can be isolated from various microorganisms one of them 

is Aspergillus niger[11]. 

Endophytic fungi that live in plant tissues have lignocellulolytic enzyme activity. According 

to Choi et al. (2005) and Sunitha et al. (2013; [12] Endophytic fungi have different abilities in 

producing enzymes. De Almeida et al. 2012; [13] has been selected the ability of the endophytic 

fungus Acremonium endophyte to produce hemicellulases and cellulases enzymes. 

Based on the previous study, this study aimed to make the selection of South Sulawesi local 

rice endophytic fungi isolate which have the ability to produce the lignoselulolytic enzymes 

(cellulose, chitin, pectin and lignin), thusthis studywasexpected to be a literature as a source of 

information for developing the potential of endophytic fungi from local rice. 

2   Material and  Methods 

2.1 The Source of endophytic fungi isolates 

 Endophytic fungi used in this study were endophytic fungi that have been isolated from the 

local rice plant tissue in South Sulawesi.The endophytic fungus isolates before being tested were 

rejuvenated by growing on potato dextrose agar (PDA) media until 7 days. 

2.2  Screening of Lignocellulolytic enzymes 

Screening of endophytic fungi as a producer of lignocellulolytic enzymes using the 

lignocellulolytic enzyme method refer to the method [12].The materials for making CDA media 

are 3 g NaNO3, 1 g K2HPO4, 0.5 g KCl, 0.5 g MgSO4.7H2O, 30 g Sucrose, 15 g Agar and 1 

liter distilled water.Endophytic fungus isolates were grown in the medium of Czapek Dox Agar 

(CDA) which has added 0.1% reamazol brilliant bluedye (RBB).CDA media was divided into 



 

 

 

 

five parts, one part as a control and four parts for testing chitin, cellulose, pectin and 

lignin.Chitin was added to each part; carboxymotin sellulose pectin and lignin as much as 0.1%. 

Mycelia fungus measuring 5 mm was placed on the test medium and incubated at room 

temperature.After incubation, enzyme activity was measured by measuring the diameter of the 

clear zone formed at the side of the fungus colony [15].  

3 Results and Discussion 

3.1 Screening of endophytic fungi for Lignoselulolytic enzyme production 

There were 16 different endophytic fungi isolates that were obtained from the leaves, stems, 

and roots of local rice Pulu Mandoti screening to produce lignocellulotic enzymes. Cellulose, 

pectinase, chitinase and lignin using CDA media which added Czapek Dox Agar (CDA), 

reamazol brilliant blue (RBB) and carboxymotin sellulose (CMC), chitinase, pectin and lignin 

extract for each type of enzyme testing. Endophytic fungi that produce lignocellulolytic 

enzymes were assessed based on the halo zone formed around the fungus colonies (Fig. 1). The 

number of lignoselulolytic enzymes produced by endophytic fungi varied, 13 endophytic fungi 

can produce 4 types of enzymes and 3 endophytic fungi were only able to produce 3 types of 

enzyme from 4 types of enzymes tested namely cellulose, chitinase, pectinase and lignin (Fig. 

2). Consistent with [16], that endophytic fungi will produce one or more types of 

lignocellulolytic enzymes to penetrate host plants. 

(a)                              (b) 

 

Fig. 1. Lignocellulolytic activity a) Control plate, b) halo zone formation around 

colonies endophytic fungus positive indicator of lignocellulolytic enzyme activity. 

 



 

 

 

 

 

Fig.2. The number of lignosellulolytic enzymes produced by each endophytic fungus 

isolate. 

Based on the broad halo zone formed around the endophytic fungi colonies, the ability of 

endophytic fungi to produce lignocellulolytic enzymes were divided into 4, there were high, 

medium, low and negative or not producing enzymes (Fig. 3) 

 

    (a )    (b) 

       

    (c)    (d) 

      
Fig. 3. Endophytic fungus lignocellulolytic enzyme activity based on clear zone around the 

colonies:   

 a) high, b) medium, c) low and d) negative / has no enzyme activity   

 

3.2 Production of cellulase enzyme  

The screening of South Sulawesi local rice endophytic fungi isolatesin producing cellulase 

enzymes using Czapek Dox Agar media was added Carboxymethyl cellulose (CMC)and 

showed that all endophytic fungi isolates tested were able to produce cellulose enzymes 



 

 

 

 

characterized by the formation of clear zones in the media overgrown with endophytic 

fungi.According to (Yosmar et al. 2013), microorganisms that can produce cellulose enzymes 

releaseenzymes around the colony if grown on media containing hydrolyzed cellulose 

substrates.The media has changed around the colony, it was characterized by the formation of a 

clear zone indicating cellulose enzyme activity. 

The difference of wideclear zone formed around colonies of fungi isolates showed 

differences in the ability to produce cellulose enzyme.The results obtained in this study there 

were 3 endophytic fungus isolates showing the ability to produce the high enzyme (Fig. 4).The 

results of a similar study were reported by [15], 9 isolates of endophytic fungi isolated from 

medicinal plants and tested for cellulolic enzyme activity, 4 endophytic fungi isolates produced 

cellulase enzymes those were Biosporus sp., Aspergillus sp., Colletotrichum sp., Cladosporium 

sp.As well(Martins et al., 2008 [17]) reported that Trichoderma has a high cellulolytic activity 

because it has a role in hydrolyzing cellulose material through cellulase enzyme activity 

consisting of endo-β-1,4-glucanase and β-ekso -1.4-glucanase, and ß-glucosidase. 

(a)                (b)                 (a)                 (b)                   (a)                 (b) 

     

Fig. 4 . Three endophytic fungi isolates had high activity in producing cellulose enzymes: a) 

upper surface, b)  bottom surface 

 

 

3.3 Production of chitinase enzyme  

The screening of South Sulawesi local rice endophytic fungi in producing chitinase enzymes 

using Czapek Dox media added chitin extract and reamazol brilliant blue dyes, 15 isolates of 

endophytic fungi had chitinase activity and isolates that could not produce chitinase enzymes 

because halo zones were formed around the colony endophytic fungus.The study [18] did not 

obtain isolates that had chitinase activity from the 7 isolates of endophytic fungi tested. Based 

on outside the halo zone formed around the endophytic fungus colonies there were 4 endophytic 

fungi isolates which showed high activity (Fig. 5) 

(a)              (b)                  (a)                (b)                    (a)                   (b) 

    
Fig. 5 . Three endophytic fungi isolates had high activity in producing chitin enzymes: a) 

upper surface, b)  bottom surface. 

3.4 Production of Pectinase enzyme  

The screening of South Sulawesilocal rice endophytic fungi in producing pectinase enzymes 

using Czapek Dox media in order added pectin extract and reamazol brilliant blue dye, it was 

shown that not all endophytic fungi tested were able to produce the pectinase enzyme.Of the 16 



 

 

 

 

fungus isolates, 15 isolates were able to produce the pectinase enzyme. Based on the area of the 

clear zone formed around the colony there are 3 isolates that have the ability to produce high 

levels of chitin enzyme (Fig. 6). Pectinase is naturally present in organisms and has been isolated 

from fungi such as Aspergillus indicus, A. flavus, A. niveus (Angutangni et al. 2002); [19] 

 

                               (a)               (b)                      (a)                  (b)                   

    
 

 

(a)                   (b)                    (a)                  (b) 

  

Fig. 6 . Four  endophytic fungi isolates had high activity in producing pectinase enzymes: 

a) upper surface, b)  bottom surface. 

 

3.5  Production of Lignin enzyme  

 The screening of South Sulawesi local rice endophytic fungi in producing lignin enzymes 

using Czapek Dox media in order added lignin extract and reamazol brilliant blue dye to show 

that not all endophytic fungi tested were able to produce the pectinase enzyme.There were 16 

fungi isolates and 15 of them were able to produce the pectinase enzyme. Based on the area of 

the clear zone formed around the colony there were 2 isolates that have the ability to produce 

high levels of chitin enzymes (Fig. 7). The clear zone formed indicates a fungus that can degrade 

lignin contained in the media [2]. 

 

(a)                  (b)                             (a)                     (b) 

    

Fig. 7 . Media Czapek Dox Agar + extrac lignin + remazol brilliant blue (Right): a) 

upper surface, b) bottom surface  

 

4  Conclusion 

     Each isolate of South Sulawesi local rice endophytic fungi has a different ability to produce 

cellulose, chitin, pectin and lignin enzymes. There were 16 endophytic fungi isolates were tested 

all of them can produce lignocellulolytic enzymes, 14 fungi produce 4 types of enzymes and 3 



 

 

 

 

isolates only produce 3 types of enzymes. There were 3 endophytic fungi isolates had high 

activity in producing cellulose enzymes, 3 isolates produced chitin enzymes, 4 isolates produced 

pectin enzymes and 2 isolates as high lignin producing theenzyme.3 endophytic fungi isolates 

that have high activity against 4 types of lignocellulotic enzymes. 
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