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ABSTRACT 

The genus Xylaria belongs to the phylum Ascomycota from the kingdom 
Fungi. A majority of the Xylaria species are known plant endophytes. Some 
have properties against phytopathogenic fungi, however, scientific evidence 
on the presence of the active compounds in Xylaria spp. is limited. Here, the 
inhibitory effects of an isolate of Xylaria sp. were demonstrated against three 
species of phytopathogenic fungi.  Xylaria sp. crude extract (XCE) was 
obtained from a 14-day Potato Dextrose Broth (PDB) culture using ethyl 
acetate (EtOAc) as solvent. Non-volatile assays revealed that the XCE had 
the strongest inhibitory effect on the growth of Ceratocystis fimbriata from 
79% to 100% rate of antifungal activity (AFA), followed by Fusarium 
oxysporum, 26% to 53%. There was little to no inhibition against Phellinus 
noxius. The XCE was further purified using a silica gel column yielding six 
different eluents (XH, XHD, XD, XDM, XMH, XM) and tested against 
Ceratocystis fimbriata in disc-diffusion assay. XH gave the highest average 
AFA (26%), followed by XDM (21%), while the other eluents exerted 
between 9% to 17% inhibition. Further studies should identify the potential 
compounds in XH against C. fimbriata. 
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ABSTRAK 

Genus Xylaria berada di dalam filum Ascomycota yang terdiri daripada 
kumpulan Kulat. Majoriti spesis daripada genus Xylaria dikenali sebagai 
endofit tumbuhan. Sebahagian kulat dari genus ini mempunyai sifat 
melawan kulat patogenik yang menyerang tumbuhan, namun begitu, 
pembuktian saintifik mengenai kewujudan kompone aktif di dalam Xylaria 
spp. adalah terbatas. Maka, kajian ini mendemonstrasikan kesan 
penghalangan tumbesaran daripada ekstrak mentah isolasi Xylaria sp. 
terhadap tiga spesis kulat patogenik tumbuhan. Ekstrak mentah Xylaria sp. 
(XCE) ini diperolehi daripada kultur ‘Potato Dextrose Broth’ (PDB) selama 
14 hari dan diekstrak menggunakan etil asetat (EtOAc) sebagai pelarut. 
Ujian ‘non-volatile’ mendapati bahawa kesan penghalangan terbaik berlaku 
Ceratocystis fimbriata dengan kadar aktiviti antikulat (AFA) sebanyak 79% 
hingga 100%, diikuti dengan kesan sederhana AFA ke atas Fusarium 
oxysporum, 26% hingga 53%. Walaupun begitu, Phellinus noxius 
menunjukkan kesan AFA paling rendah hingga tiada kesan. Ekstrak EtOAc 
dilakukan pengasingan lanjut dengan menggunakan kolum gel silika Sep-
pak kepada enam eluen (XH, XHD, XD, XDM, XMH, XM). Keenam-enam 
eluen tersebut diuji menggunakan ‘disk-diffusion assays’ ke atas 
Ceratocystis fimbriata, memberi keputusan bahawa kesan AFA terbaik 
adalah daripada XH dengan catatan 26% kesan terhadap tumbesaran kulat, 
diikuti oleh XDM sebanyak 21% serta meninggalkan baki empat eluens lain 
dengan kadar AFA di antara 9% hingga 17%. Kajian lanjut perlu diadakan 
bagi mengenalpasti kompaun yang terdapat di dalam eluen XH terhadap C. 
fimbriata.  
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CHAPTER ONE 

INTRODUCTION 

 
1.1  General Background 
 
1.1.1  Endophyte Fungi and Secondary Metabolites  
 
Endophyte is a biological organism inhabiting intercellularly or intracellularly 

of the host body. Not giving any symptoms of the occupation nor visible to 

the naked eyes are the main characteristics of the endophytes. However, to 

gain something means to give something. In order to enable the inhabiting in 

the host body, the endophytes produce functional secondary metabolites as 

the exchange materials. The functional metabolites are produce even before 

they starting to colonize the host living and healthy tissue to induce a 

balance chemical reaction between the host and the endophytes (Kusari et 

al., 2012). The symbiosis must be unique and beneficial to the both party. 

The secondary metabolites produced always favourable and beneficial to 

the host. Generally, the secondary metabolites produce by the endophytes 

either for promoting growth of the host by producing phytohormone such as 

cytokines or/and for improvement ecological adaptability of the host such as 

protecting from pest, phytopathogen, microbial activity, competition with 

other tree and even help in tolerate such extreme condition (Tan and Zou, 

2001). 
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1.1.2 Secondary Metabolites Produced by Xylaria sp.  
 
Endophytes of Xylaria sp. attract the interest of researchers and become the 

focus in the functional secondary metabolites study. Exploration and 

compilation of databases of the endophytes species is actively carry out by 

researchers from China, India and many other countries from different 

region and niche area. Endophyte Xylaria sp. is an attractive subject of study 

that always surprise the researcher with novel compounds from its 

secondary metabolites. For example, a study of endophytes Xylaria sp. on 

mangrove from South China Sea Coast have found five novel unique 

compounds of xyloketals named as xyloketals A, B, C, D and E and one 

known compound (Lin et al., 2001). Another study of secondary metabolites 

produced by Xylaria sp. isolated from the stem of Isodon sculponeatus 

afforded ten compounds (Chen et al., 2018). Six of the compounds are new 

compounds, xylariahgins A–F, two new natural products, along with two 

known compounds. They showed positive inhibitory effects against human 

tumor cell lines. Recent research on Xylaria sp. has made a discovery of a 

new compound known as Compound 1 with antimicrobial activities against 

two species, Escherichia coli and Staphylococcus aureus with MIC values 

50 g/mL (Zheng et al., 2018).  

 
 
 
 
Griseofulvin is a popular compounds used as an antifungal antibiotic for the 

treatment of mycotic diseases of humans and veterinary animals. There was 

a research conducted where the purpose of the study was to identify a 

griseofulvin-producing endophytic fungus from Abies holophylla through the 
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secondary metabolites analysis. Based on nuclear ribosomal ITS1-5.8S-

ITS2 sequence analysis, the fungus identified as Xylaria sp. The griseofulvin 

showed high in vivo and in vitro antifungal activity, and effectively controlled 

the development of rice blast (Magnaporthe grisea), rice sheath blight 

(Corticium sasaki), wheat leaf rust (Puccinia recondita), and barley powdery 

mildew (Blumeria graminis f. sp. hordei) (Park et al., 2005). 

 
 
 
 
 
1.2  Problem Statement 

Disease outbreak in commercial tree species caused by pathogenic fungi is 

a major economic downturn, especially in the large-scale plantation. Short-

term solution for the disease outbreaks could easily handle by the 

application of chemical derived fungicide. However, the resistance of the 

pathogen may build up to the chemical overtime due to the rapid evolution of 

fungi genetics. Furthermore, the action modes of fungicide have never been 

well-classified, and the side effects of the chemicals are not fully understood. 

Artificial chemical derived fungicides usage may have negative impacts that 

are difficult to predict towards the plants and environments (Yang et al., 

2011).  

 
 
 
 
Xylaria sp. an endophyte of the mangrove tree, has been shown to contain 

bioactive compounds (Hamzah et al., 2018). Mangrove area is the shallow 

tidal area with high intensity of salinity in the water. Trees inhabiting this 

area possess strong viability to survive in such extreme condition (Yu et al., 
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2009). There is a possibility of the tree’s survival due to the contribution of 

the functional secondary metabolites produced by the endophytic fungi. This 

study was to identify whether the secondary metabolites produced by Xylaria 

sp. have the ability to inhibit the growth of several pathogenic fungi, of 

economic importance. Positive results from the test may further the 

screening process to acquire the most effective fraction that can inhibit the 

growth of the pathogenic fungi. Novel compounds from endophytic fungi 

may serve as an alternative fungicide to control the outbreak of diseases in 

agriculture and forest plantations. 

 
 
 
 
1.3  Research Objectives 
 

 To determine inhibitory effect of the crude extract from Xylaria sp. on 

three species of phytopathogenic fungi, Ceratocystis fimbriata, 

Fusarium oxysporum and Phellinus noxius 

 To identify purified eluents from the crude extract, which are active 

against the selected pathogens 
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