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ABSTRACT 

Fungal enzymes have long history of usage in various industries. Lipase and amylase 

are two of the most commercialized enzymes to date. Wood decay fungi are 

promising source of amylase and lipase. A number of fungi had been isolated from 

decayed tree bark. Isolates were screened with minimal media supplemented with 

specific carbon source, starch and tween 80 respectively.. Starch was used for 

screening of  amylase producing fungi while tween 80 was used for screening of  

lipase producing fungi. Two amylase producing fungi identified to be Aspergillus sp. 

and Fusarium sp. were isolated.  For lipase producing fungi, Cladosporium sp. and 

Aspergilus sp. were isolated.  Fungal isolates were analyzed for its amylase and 

lipase activity.  Fusarium sp. has highest amylase activity of 53.69U/ml while 

Cladosporium sp. reported highest lipase activity of 503.02 U/ml. Growth rate 

analysis was done to further verify the amylolytic and lypolytic capability of isolates.  
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ABSTRAK 

Enzim kulat mempunyai sejarah penggunaan yang panjang dalam pelbagai industri. 

Lipase dan amilase adalah dua daripada enzim paling banyak dikomersilkan 

sehingga kini. Kulat dari kayu reput menjanjikan sumber amilase dan lipase. 

Beberapa kulat telah diasingkan daripada kulit kayu reput. Pengasingan kulat dari 

kayu reput telah dilakukan dengan media minimum yang ditambah dengan sumber 

karbon tertentu, kanji dan Tween 80. Kanji digunakan untuk pengasingan kulat yang 

menghasikan amilase manakala Tween 80 telah digunakan untuk mengasingkan 

kulat yang menghasilkan lipase. Dua kulat yang menghasilkan amylase telah dikenal 

pasti sebagai Aspergillus sp. dan Fusarium sp. Untuk kulat yang menghasilkan 

lipase, Cladosporium sp. dan Aspergilus sp. telah dikenal pasti. Kulat telah dianalisa 

untuk aktiviti amilase dan lipase. Fusarium sp. mempunyai aktiviti amilase tertinggi 

pada 53.69U / ml manakala Cladosporium sp. melaporkan aktiviti lipase tertinggi 

iaitu 503.02 U / ml. Analisis kadar pertumbuhan diperkenalkan bagi mengesahkan 

lagi kepupayaan amylolytic dan lypolytic kulat-kulat ini. 
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CHAPTER 1  

INTRODUCTION 

1.1 INTRODUCTION 

Lipase and amylase are highly valuable biological catalytic agents. Their vast 

industrial and biotechnological application drove interest of scientific research to 

discover hidden potential of these enzymes (Singh & Mukhopadhyay, 2011; Pandey 

et al, 2000). Both amylase and lipase are classified under hydrolase. They break 

down complex polymer into simple monomer by addition of water molecules. Lipase 

acts on substrate lipid, mostly, triglyceride, diglyceride and monoglyceride in a lesser 

extent, while amylase catalyzes the breakdown of polysaccharide. α-amylase is 

ubiquitous in nature, possess by majority of higher organisms, plants and 

microrganisms (Kandra, 2003). It acts randomly on α-1,4-glycosidic linkages  on 

polysaccharide.  

 

Fungal genera which commonly used in lipase production include Aspergillus, 

Penicillium, Rhizopus and Candida (Singh & Mukhopadhyay, 2011). Bulk 

production of lipase is done through several types of fermentation process techniques 

namely submerged and solid-state and fed-batch fermentation (Singh & 

Mukhopadhyay, 2011). One of the simplest way to isolate lipase producing fungi is 

done by screening on tributyrin agar plate (Toscanon et al., 2011). A study from 

Contesinia et al., (2010) reported genus Aspergillus poses remarkable temperature 

and pH stability with addition to better fermentation time and enantioselectivity. 

Aspergillus niger is the most studied fungi in the production of amylase due to its 
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ability to utilize wide range of nutrient amylase (Abe et al., 1988). In the industry, 

amylase is produced mainly by submerged fermentation (Saranraj & Stella, 2013).  

 

Wood decay fungi are fungi which feed on forest litter, wood and fallen trees 

(Blanchette, 1991). Most species of wood decay fungi can be found in humid and 

temperate tropical rain forest. Mode of feeding in fungi can be parasitic or 

saprophytic (Cooke & Whipps, 1980). Carbon cycle, nitrogen cycle and other forms 

of nutrient recycling into available forms for plants are almost impossible without 

involvement of wood decay fungi (Meiera et al., 2010). Other than its significant 

contribution on environment, wood decay fungi deserve recognition on its industrial 

and biotechnological contributions. One of the most important applications is as a 

source of enzymes (Sin et al., 2002).   

 

Some of fungal metabolites are economically significant as it possess 

pharmacokinetic properties (Zjawiony, 2004). Thus, the economic value of fungi has 

far stretched from the foods and beverage industry, pulping industry to 

pharmaceutical industry (Esser, 2010). Screening for potential amylase and lipase 

producing isolates will open up a new potential source from different species of 

fungi. The fermentation capacity of fungi will give an insight on efficiency of wood 

decay fungal isolates on utilizing carbon source hence does the enzyme activity of 

lipase and amylase respectively (Machuca & Ferraz, 2001).  

 

Degradation of wood lignin forms the basis of wood decay fungi classification 

system (Blanchette et al., 2009). Wood mainly consists of three types of carbon 

sources, which are cellulose, hemicellulose and lignin (Kirk & Farrell, 1987). In 
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1833, Theodore Hartig classified fungi according to their ability to degrade, 

degradation of wood is visible by naked eye. In this system wood decay fungi are 

divided into brown rot fungi, white rot fungi and soft rot fungi.  

1.2 PROBLEM STATEMENT 

Enzyme of fungus undergoes post modification compared to bacterial enzyme. 

Identification of diverse local strain with high enzymatic activity will add to further 

discovery of fungal isolate with high enzymatic activity and biodiversity. 

1.3 OBJECTIVES 

The objectives of this project are: 

• To study and compare enzyme activity of lipase and amylase extracted 

from wood decay fungal isolates. 

• To identify lipase and amylase producing wood decay fungi up to genus 

level. 

• To investigate diversity of fungi in tropical country. 

 

  



© C
OPYRIG

HT U
PM

 

 

 

45 

 

REFERENCES 

 

(AMFEP), Association of Manufacturers and Formulators of Enzyme Products. 

“amfep.” www.amfep.org. April 2014. http://www.amfep.org/content/list-

enzymes (accessed April 21, 2015). 

Agawal SS, Singh VK. “Immunomodulators: A Review of Studies on Indian 

Medicinal Plants and Synthetic Peptides.” Proceedings of the Indian National 

Science Academy, 1999: 179–204. 

Akachaa NB, Gargouri M. “Microbial and enzymatic technologies used for the 

production of natural aroma compounds: Synthesis, recovery modeling, and 

bioprocesses.” Food and Bioproducts Processing, 2014. 

András F, Merétey K. “Histamine: an early messenger in inflammatory and immune 

reacuons .” Immunology Today 13(5), 1992: 154-156. 

Asgher M, Bhatti HN, Legge RL. “Recent developments in biodegradation of 

industrialpollutants by white rot fungi and their enzyme system .” 

Biodegradation 19, 2008: 771–783. 

Asgher M, Yasmeen Q, Iqbal HMN. “Enhanced decolorization of Solar brilliant red 

80 textile dye by an indigenous white rot fungus Schizophyllum 

communeIBL-06.” Saudi Journal of Biological Sciences 20, 2013: 347–352. 

“Pitch control in pulp mills.” In In Pitch Control, Wood Resin and Deresination, by 

Allen LH Back EL, 265–288. TAPPI Press, 2000. 

Blanchette RA, Nilsson T, Daniel G, Abad A. “Biological Degradation of Wood.” In 

Archaeological Wood, 141–174. Uppsala: 1990 American Chemical Society, 

2009. 

Burrel RG, Clayton CW, Gallegly MF, Lilly VD. “Factors affecting the antigenicity 

of the mycelium of three species of Phytophthora.” Phytopathalogy, 56 , 

1966: 422. 

CA, Reddy. “The potential for white-rot fungi in the treatment of pollutants.” 

Current Opinion in Biotechnology, 1995: 320–328. 

Cauvain SP, Chamberlain N. “The bread improving effect of fungal α-amylase.” 

Journal of Cereal Science 8(3), 1988: 239–248. 

CE, Cerniglia. “Fungal metabolism of polycyclic aromatic hydrocarbons: past, 

present and future applications in bioremediation. .” Journal of Industrial 

Microbiology and Biotechnology 19, 1997: 324–333. 

Contesinia FJ, Lopesa DB, Macedoa GA, Nascimentob MG, Carvalho PO. 

“Aspergillus sp. lipase: Potential biocatalyst for industrial use.” Journal of 

Molecular Catalysis B: Enzymatic, 67(3-4), 2010: 163–171. 



© C
OPYRIG

HT U
PM

 

 

 

46 

 

Cooke RC, Whipps JM. “The Evolution of Mode of Nutrition in Fungi Parasitic on  

Esser K. The Mycota. Zittau: Springer, 2010. 

Fulekar MH, Pathak B, Fulekar J, Godambe T. “Bioremediation of Organic 

Pollutants Using Phanerochaete chrysosporium.” Fungi as Bioremediators, 

Soil Biology 32, 2013: 135-157. 

Gutiérrez A, Río JC, Martínez MJ, Martínez AT. “The biotechnological control of 

pitch in paper pulp manufacturing.” TRENDS in Biotechnology 19(9), 2001: 

340-348. 

Hemachander C, Puvanakrishnan R. “Lipase from Ralstonia pickettii as an additive 

in laundry detergent formulations.” Process Biochemistry 35(8) , 2000: 809–

814. 

Hulvová H, Galuszka P, Frébortová J, Frébort I. “Parasitic fungus Claviceps as a 

source for biotechnological production of ergot alkaloids.” Biotechnology 

Advances 31 , 2013: 79–89. 

Isikhuemhen OS, Anoliefo GO, Oghale OI. “Bioremediation of Crude Oil Polluted 

Soil by the White Rot Fungus, Pleurotus tuberregium (Fr.) Sing. .” ESPR - 

Environmental Science & Pollution Research 10 , 2003: 108-112. 

Kahraman S, Yesilada O. “Decolorization and bioremediation of molasses 

wastewater by white-rot fungi in a semi-solid-state condition.” Folia 

Microbiologica 48(4), 2003: 525-528. 

Kalpana D, Shim JH, Ohb B, Senthil K, Lee YS. “Bioremediation of the heavy metal 

complex dye Isolan Dark Blue 2SGL-01 by white rot fungus Irpex lacteus.” 

Journal of Hazardous Materials 198 , 2011: 198– 205. 

Kandra L. “Amylases of medical and industrial importance.” Journal of Molecular 

Structure (Theochem) , 2003: 666-667, 487–498. 

Kim JH, Maeda T, Morita N. “Effect of fungal amylase on the dough properties and 

bread quality of wheat Xour substituted with polished flours.” Food Research 

International 39 , 2006: 117–126. 

Kirk TK, Farrell RL. “Enzymatic "combustion": The microbial degradation of 

lignin.” Annual Review of Microbiology 41 , 1987: 465-505 . 

Kumar D, Kumar L, Nagar S, Raina C, Parshad R, Gupta VK. “Screening, isolation 

and production of lipase/esterase producing Bacillus sp. strain DVL2 and its 

potential evaluation in esterification and resolution reactions .” Archives of 

Applied Science Research, 4 (4), 2012: 1763-1770. 

Kwon DY, Rhee JS. “A simple and rapid colorimetric method for determination of 

free fatty acids for lipase assay.” Journal of the American Oil Chemists’ 

Society 63(1), 1986: 89-92. 

Li XL, Zhang WH, Wang YD, Dai YJ, Zhang HT, Wang Y, Wang HK, Lu FP. “A 

high-detergent-performance, cold-adapted lipase from Pseudomonas stutzeri 



© C
OPYRIG

HT U
PM

 

 

 

47 

 

PS59 suitable for detergent formulation.” Journal of Molecular Catalysis B: 

Enzymatic 102, 2014: 16–24. 

Liu R, Jiang X, Mou H, Guan H, Huang HM, Li X. “A novel low-temperature 

resistant alkaline lipase from a soda lake fungus strain.” Biochemical 

Engineering Journal 46 , 200: 265–270. 

Machuca A, Ferraz A. “Hydrolytic and oxidative enzymes produced by white- and 

brown-rot fungi during Eucalyptus grandis decay in solid medium.” Enzyme 

and Microbial Technology 29 , 2001: 386–391. 

Maijala P, Konn J, Hatakka A. “Evaluation of novel wood-rotting polypores and 

corticioid fungi for the decay and biopulping of Norway spruce (Picea abies) 

wood.” Enzyme and Microbial Technology 34 , 2004: 255–263. 

María IF, Julia IF, María LC, María DR, Carlos EN, Laura LV, Pedro DZ. 

“Biopulping of wood chips with Phlebia brevispora BAFC 633 reduces lignin 

content and improves pulp quality.” International Biodeterioration & 

Biodegradation 90 , 2014: 29-35. 

Marques G, Molina S, Babot ED, Rio JC, Lund H, Gutiérrez A. “Exploring the 

potential of fungal manganese-containing lipoxygenase for pitch control and 

pulp delignification.” Bioresource Technology 102 , 2011: 1338-1343. 

Martínez-Iñigo MJ, Gutiérrez A, del Río JC, Martínez MJ, Martínez AT. “Time 

course of fungal removal of lipophilic extractives from Eucalyptus 

globuluswood.” Journal of Biotechnology 84, 2000: 119 – 126. 

Mato RRAM, Kaseva ME. “Critical review of industrial and medical waste practices 

in Dar es Salaam City.” Resources, Conservation and Recycling 25(3-4), 

1999: 271–287. 

Meiera CL, Rappb J, Bowersc RM, Silmanb M, Fiererc N. “Fungal growth on a 

common wood substrate across a tropical elevation gradient: Temperature 

sensitivity, community composition, and potential for above-ground 

decomposition.” Soil Biology and Biochemistry, 42(7), 2010: 1083–1090. 

Mohammed S, Te’o J, Nevalainen H. “A gene encoding a new cold-active lipase 

from an Antarctic isolate of Penicillium expansum.” Current Genetics 59, 

2013: 129–137. 

Neurosoup. n.d. http://www.neurosoup.com/lsh/ (accessed March 20, 2015). 

Novotny C, Erbanova P, Cajthami T, Rotschild N, Dosoretz C, Sasek V. “Irpex 

lacteus, a white rot fungus applicabe to water and soil bioremediation.” 

Application Microbiology Biotechnology 54, 2000: 850-853. 

Østergaard LH, Olsen HS. “Industrial Applications of Fungal Enzymes.” In The 

Mycota, by Esser K, 269. Heidelberg: Springer, 2010. 

P, Bajpai. Biotechnology for Pulp and Paper Processing. Springer Science+Business 

Media, 2012. 



© C
OPYRIG

HT U
PM

 

 

 

48 

 

P, Koehler. “Effect of ascorbic acid in dough: reaction of oxidized glutathione with 

reactive thiol groups of wheat glutelin. .” Journal of Agricultural and Food 

Chemistry 51 (17), 2003: 4954-4959. 

Pandey A, Nigam P, Soccol CR, Soccol VT, Singh D, Mohan R. “Advances in 

microbial amylases.” Biotechnology and Applied Biochemistry, 31, 2000 : 

135-152. 

Patela MJ, Nga JHY,Hawkinsa WE, Pittsc KF, Chakrabarti-Bella S. “Effects of 

fungala-amylase on chemically leavened wheatflour doughs.” Journal of 

Cereal Science 56(3), 2012: 644–651. 

PL, Schiff. “Ergot and its alkaloids.” American Journal of Pharmaceutical Education 

70, 2006: 98-107. 

Purnomo AS, Kamei I, Kondo R. “Degradation of 1,1,1-trichloro-2,2-bis (4-

chlorophenyl) ethane (DDT) by brown-rot fungi.” Journal of Bioscience and 

Bioengineering 105(6), 2008: 614-621. 

Purnomo AS, Mori T, Tagaki K, Kondo R. “Bioremediation of DDT contaminated 

soil using brown-rot fungi.” International Biodeterioration & Biodegradation 

65 , 2011: 691-695. 

RA, Blanchette. “Delignification by wood-decay fungi.” Annual Review of 

Phytopathology, 29, 1991: 381-403. 

Rodriguez-Nogales JM, Roura E, Contreras E. “Biosynthesis of ethyl butyrate using 

immobilized lipase: a statistical approach.” Process Biochemistry 40(1), 

2005: 63–68. 

Rubilar O, Tortella G, Cea M, Acevedo F, Bustamante M, Gianfreda L, Diez MC. 

“Bioremediation of a Chilean Andisol contaminated with pentachlorophenol 

(PCP) by solid substrate cultures of white-rot fungi.” Biodegradation 22, 

2011: 31–41. 

Saleem A, Ebrahim MKH. “Production of amylase by fungi isolated from legume 

seeds collected in Almadinah Almunawwarah, Saudi Arabia.” Journal of 

Taibah University for Science, 8, 2014: 90–97. 

Saranraj P, Stella D. “Fungal Amylase - A Review.” International Journal of 

Microbiological Research, 4(2), 2013: 203-211. 

Schade R, Andersohn F, Suissa S, Haverkamp W, Garbe E. “Dopamine agonists and 

the risk of cardiacvalve regurgitation.” North England Journal of Medicine 

356, 2007: 29–38. 

Schaffner DW, Toledo RT. “Cellulase production byTrichoderma reesei when 

cultured on xylose-based media supplemented with sorbose.” Biotechnology 

Bioengineering 37, 1991: 12-16. 

Shibata Y, Foster LA, Metzger WJ, Myrvik QN. “Alveolar macrophage priming by 

intravenous administration of chitin particles, polymers of N-acetyl-D-

glucosamine, in mice.” Infection Immunology 65, 1997: 1734–1741. 



© C
OPYRIG

HT U
PM

 

 

 

49 

 

Sin MKW, Hyde KD, Pointing SB. “Comparative Enzyme Production by Fungi from 

Diverse Lignocellulosic Substrates.” The Journal of Microbiology, 40(3), 

2002: 241-244. 

Singh AK, Mukhopadhyay M. “Overview of Fungal Lipase: A Review.” Application 

Biochemistry Biotechnology, 166, 2011: 486–520. 

Singh AP, Singh T. “Biotechnological applications of wood-rotting fungi: A review.” 

Biomass and Bioenergy 62, 2014: 198–206. 

SIngh P, Sulaiman O, Hashim R, Peng LC, Singh RP. “Evaluating biopulping as an 

alternative application on oil palm trunk using the white-rot fungusTrametes 

versicolor.” International Biodeterioration & Biodegradation 82, 2013: 96-

103. 

Stergioua PY, Foukisa A, Filippoub M, Koukouritakib M, Parapoulib M, 

Theodoroua LG, Hatziloukasb E, Afendrab A, Pandeyc A, Papamichaela EM. 

“Advances in lipase-catalyzed esterification reactions.” Biotechnology 

Advances 31(8), 2013: 1846–1859. 

Toscano L, Gochev V, Montero G, Stoytcheva M. Biotechnology & Biotechnological 

Equipment 35, 2011: 2243–2247. 

UH519Fall2010. n.d. 

http://uh519fall2010.wikispaces.com/Persistent+Organic+Pollutants 

(accessed March 20, 2015). 

“University of Virginia, Department of Astronomy.” 20 March 2015. 

https://www.astro.virginia.edu/class/whittle/astr553/Topic09/t9_grain_pics.ht

ml. 

Terrestrial Plants .” Biological Reviews 55(3), 1980: 341–362. 

Yang DQ. “Isolation of wood-inhabiting fungi from Canadian hardwood logs.” 

Canada Journal of Microbiology, 51, 2005: 1-6. 

 Zjawiony JK. “Biologically active compounds from aphyllophorales (polypore) 

fungi.” Journal of Natural Products 67, 2004: 300–310. 


	Cover-FYP latest
	lai shu ying_165019



