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ABSTRACT 

Endophytic fungi are the fungi that reside in the plant internal tissues. They are an 

excellent source of bioactive natural compounds such as antimicrobial, antiviral 

and anticancer compounds. They are also an alternative source other than the 

commercial bacteria to produce extracellular enzymes to meet the high industrial 

demand. Scientists found out that there are more than a million of fungal species 

still yet to be identified. Novel fungal species are believed to be discovered among 

the under-explored endophytic fungi.  This study was to isolate and identify 

endophytic fungi from 10 medicinal plants, screen fungal isolates for their 

cellulolytic and proteolytic abilities and determine the cellulase and protease 

activities using spectrophotometric methods. From the study, fungal isolates IS02, 

IS03, IS05, IS07 and IS10 showed positive results in cellulolytic screening while 

IS06, IS08, IS09 and IS10 showed positive results in proteolytic screening. 

Cellulase producers (IS07 and IS03) and protease producers (IS06 and IS09) 

which recorded the highest and second highest Index of Relative Enzyme Activity 

were subjected to spectrophotometric assays. IS03 and IS07 showed their highest 

cellulase activities on day 10 which were 0.0055 U/mL and 0.0093 U/mL 

respectively. IS06 and IS09 showed their highest protease activities on day 10 

which were 0.0263 U/mL and 0.0212 U/mL respectively. IS06 was suspected to 

be Penicillium sp. whereas IS07 was suspected to be Aspergillus sp.. Non-spore 

formers IS03 and IS09 were failed to identify using microscopic method.  
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ABSTRAK 

Kulat endofitik adalah kulat yang tinggal di tisu dalaman tumbuh-tumbuhan. 

Mereka adalah sumber yang sangat baik untuk memperolehi sebatian bioaktif 

semula jadi seperti antimikrob, antivirus dan antikanser sebatian. Mereka juga 

adalah sumber alternatif selain daripada bakteria komersial untuk menghasilkan 

enzim ekstrasellular untuk memenuhi permintaan industri yang tinggi. Para saintis 

mendapati bahawa terdapat lebih daripada satu juta spesies kulat yang masih 

belum dikenal pasti. Spesies kulat baru dipercayai dapat ditemui di kalangan kulat 

endofitik yang kurang diterokai. Kajian ini adalah untuk memencilkan dan 

mengenalpasti kulat endofitik daripada 10 tumbuh-tumbuhan ubatan, skrin kulat 

dipencilkan untuk kebolehan selulolitik dan proteolitik mereka dan menentukan 

aktiviti-aktiviti selulase dan protease dengan kaedah spektrofotometri. Dalam 

kajian ini, kulat IS02, IS03, IS05, IS07 dan IS10 menunjukkan keputusan positif 

dalam saringan selulolitik manakala IS06, IS08, IS09 dan IS10 menunjukkan 

keputusan positif dalam saringan proteolitik. Pengeluar selulase (IS07 dan IS03) 

dan pengeluar protease (IS06 dan IS09) yang mencatatkan Indeks Relatif Enzim 

Aktiviti tertinggi dan kedua tertinggi diteruskan dengan asai spektrofotometri. 

IS03 dan IS07 menunjukkan aktiviti selulase tertinggi pada hari 10 iaitu 0.0055 

U/mL dan 0.0093 U/mL masing-masing. IS06 dan IS09 menunjukkan aktiviti 

protease tertinggi mereka pada hari 10 iaitu 0.0263 U/mL dan 0.0212 U/mL 

masing-masing. IS06 disyaki adalah Penicillium sp. sedangkan IS07 disyaki 

adalah Aspergillus sp.. IS03 dan IS09 yang tidak menghasilkan spora gagal untuk 

dikenal pasti dengan kaedah mikroskopik.
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CHAPTER 1 

INTRODUCTION 

 Endophytic fungi that live asymptomatically in the plant tissues can be found 

in almost all species of the plants. Their existences are known to improve plant 

growth, protect plant against diseases and confer stress tolerance in plant 

(Malinowski & Belesky, 2006). They are considered as an excellent source of 

bioactive natural compounds such as antimicrobial, anticancer and antiviral 

compounds because they occupy a wide range of ecological niches in different 

kinds of plants (Ahmed et al., 2012).  

 There are not more than 100,000 known fungal species. Scientists believe that 

there could be more than a million of fungal species remain unidentified in the 

world (Blackwell, 2011). It is possible that new fungal species could be 

discovered through isolation of endophytic fungi from plants. For examples, novel 

endophytic fungal species Pestalotiopsis sp. and Hypocrea lixii were recently 

isolated from plants (Bagyalakshmi et al., 2012; Zhao et al., 2013). 

 Enzymes of microbial origin are of great importance in industries, medical 

field and molecular biology. Fungal enzymes are of particular interest among the 

other enzymes produced by non-pathogenic microorganisms because fungi are 

easy to cultivate and they produce exoenzymes of high industrial potency (Walsh, 

2002). Endophytic fungi are seldom utilized in industries as a biotechnological 
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source to produce enzymes such as cellulase, lipase and protease in large scale 

(Bhagobaty & Joshi, 2012). Therefore these under-explored groups of fungi could 

be a new source to obtain valuable extracellular enzymes to meet the high 

industrial demand. 

 The stability of fungal enzymes is known to be higher compared to enzymes 

of other microbial origins (Sunitha et al., 2013). Fungi are more efficient than 

bacteria to colonize and break down large particles because they possess networks 

of hyphae that capable to absorb nutrients along the distributed networks and 

focus the release of extracellular enzymes at the growing tips (Frey et al., 2003). 

Hence endophytic fungi are undoubtedly an alternative source other than the 

commercial bacteria to lead to a continuous, reproducible and cost-effective yield 

of extracellular enzymes.  

 In this study, I aimed to isolate and identify endophytic fungi from 10 

medicinal plants, screen fungal isolates for their cellulolytic and proteolytic 

abilities and determine the cellulase and protease activities using 

spectrophotometric methods.   
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