ENZYME ACTIVITIES OF Pleurotus sajor-caju
DURING SOLID SUBSTRATE FERMENTATION
OF SAGO HAMPAS

By

SANAR KUMARAN

A dissertation submitted In
partial fulfilment of the requirements
for the Degree of Master of Philosophy

INSTITUTE OF ADVANCED STUDIES

MALAYA

PERPUSTAKAAN UNIVERS]

UNIVERSITY OF MALAYA
KUALA LUMPUR
MAY 1996
pada A4 -0b- 2000
Perpustakaan Universiti Malaya N l\l'ﬂS
(R B

r(r‘AN LTAMA
UNlVEFL, 1 MALAYA

HAMSIAH BT, [AMAD ZAHARI



ACKNOWLEDGMENT

T wish to extend my special thanks and appreciation to both my
supervisors, Prof. C. A. Sastry and ®r. S. Vikineswary for their
supervision, suggestions and guidance which fias fiefped sharpen
my thinking.

1 also wish to gratefully acknowledge the assistance of Ms. Molly
Chiual (Librarian of IT) for assistance freely rendered. I wish to
acknowledge the financial support from Untversity of Malaya for
this study.

Twish to also thank Mr. T. Loganathan for ks touch of love, caring
support and blessings in makjng this thesis possible. A special
thanks is also forwarded to Mr, Baskaran O, for his technical
assistance, time, effort and unfailing encouragement in completing
this thesis. Thank you both.

Likgwise I specially thank, my friends and colleagues at IPT, especially
Sundar;, Getha, Sara, May Hing, Kak Zubaidah, Abang Wan,
Abang Ismail and Mr. Ooi for their every ready willingness to
assst me during my stay at IPT.

My special thanks are also due to my friends at DLS Petaling for their
constant sayings of “What, not finished yet?” which were
instrumental in hielping me complete this thesis.

Finally, 1 express my gratitude to my mother for hier years of dedicated
patience and love.




ABBREVIATIONS

ADF Acid Detergent Fiber

ANOVA Analysis of Variance

AOAC Association of Official Agricultural Chemists
BOD Biological Oxygen Demand
CMCase Carboxymethyl cellulase

C:N Carbon : Nitrogen

COD Chemical Oxygen Demand

CTAB Cetyl Trimethlammonium Bromide
DNS Dinitrosalicylic Acid

EDTA Ethylenediamine Tetra Acetic Acid
FPase Filter Paper Hydrolysis Activity

g Relative Centrifugal Force

Kn Michaelis constant

h hour

L Liter

MW Molecular Weight

MWCO Molecular Weight Cut Off

nm nanometer

PDA Potato Dextrose Agar

psi Pounds per Square Inch

pm Revolution per Minute

SSF Solid Substrate Fermentation
t/day tonnes/day

Vs Maximum Forward Reaction Velocity
viv) Volume per volume

(viw) Volume per weight

(w/w) Weight per weight

A Wavelength

umole Micromole



~ ABSTRACT

Solid substrate fermentation (SSF) of sago pith residue, known as ‘hampas’

q

with the gray oyster h Pleurotus sajor-caju for enzyme p ion was carried

out. Excellent growth of P. sajor-caju was noted on ‘hampas’ supplemented with 0.38%
urea, 02% KH;PO; and 0.05% MgSO«7HO over an SSF period of 21 days.
Endocellulase, filter paper hydrolysis activity, p-gl id yl and laccase

were detected in P. sajor-caju cultures. Maximum laccase and xylanase activities of

10.6U/g and 10.1U/g, respectively, were noted after nine days of SSF. The cellulose

d ding enzymes; endocellulase, filter paper hydrolysis activity and B-glucosidase

were less pronounced with activities ranging from 0.04 to 2.85 U/ g ‘hampas’.

Further investigation showed that the laccase and xylanase activities were
influenced by the inoculum age and density over a 12 day period of SSF. With the 4-
week old inoculum, laccase activity increased by about 3 to 12-fold compared to the
activity with 2-week old inoculum. With the 4-week old inoculum, xylanase activity
increased by only 1 to 2-fold compared to the 2-week old inoculum throughout the SSF.

The ylase and gl 1 ivities were insig and together with

microscopic examination of the spent ‘hampas’, it was inferred that the starch
component of ‘hampas’ was not utilized by P. sajor-caju.

With the 4-week old 10% inoculum density, maximum laccase activity of
17.7U/ g ‘hampas’ was recorded after six days of SSF. This amount could be almost
doubled by addition of either 0.2 mM vanillin or ferulic acid. The apparent Km and
Vmax values of crude laccase were 0.073 mM and 0.962 U/min., respectively. The
laccase of P. sajor-caju was 100% thermostable at 30-55°C for 2 h and stable at a pH
range of 4.5-9.5 at 30°C. A 14% loss in lignin was observed in the ‘hampas’

ppl d with ind The cellulose/lignin ratio i d significantly from
2.74 in control to 3.3 when 0.2 mM of either vanillin or ferulic acid was added to

‘hampas’. Partial purification of the induced culture extract gave 81% laccase yield
with a 3-fold purification.

On the basis of these results, the degradation by P. sajor-caju and possible
utilization strategies of hampas’ were proposed and discussed.
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