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Abstract

Studies on celtulase enzyme (EC 3.2.1.4), which catalyzes the

hydrolysis of cellulose to yield glucose, were made. Cellulase from a

fungus source, Trichoderma viride was cultivated on Czapek's agar

medium and enzyme production broth medium was employed for

parameter tests. The microscopic examination and cellulase hydrolysis

test on subcultured fungi were applied to confirm the T viride species.

A calibration curve for standard glucose was plotted by using visible

spectroscopy. Dinttrosalicylic acid was used as enzyme reaction

inhibitor and the colour intensity was measured in' a UV-visible

spectrophotometer at a Xmtx of 570 nm. The parameters such as

optimum pH, optimum temperature, effect of substrate concentration,

effect of enzyme concentration, enzyme unit (EU), reaction order (n),

maximum velocity ( V ^ ) , Michaelis-Menten constant (Reusing

vairous substrates, viz.. carboxy methylcellulose, cotton fibre and filter

paper determined.
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Introduction

Cellulases are extracellular enzymes secreted by cellulolytic
microorganisms such as molds, higher fungi, bacteria and protozoa as well
as insects acting on wood, cotton, and paper products'.

The present paper 2J involves the studies on the cellulolytic action
of T. virhie cellulose on various cellulose which has various industrial
applications"1, including textile paper, food, and pharmaceutical industries.
T.viride species were cultured on Czapek^s agar medium and the
subcultured fungi were identified by light microscope examination and
cellulose hydrolysis test prior to studies on cellulose.

Material and Method

The chemicals used in this work were obtained form Kanto
Chemical Co., Inc., Tokyo, Japan, British Drug House Chemicals Ltd.,
Poole, England, Gxoid Ltd., London, England, and Hopkin and Willaims
Ltd., Essex, England. All the chemicals were of reagent grade and were
used as obtained. The apparatus employed included a Gallenkamp
thermostatted oven (max. temp. 360 C), a Sekonic pH meter (Japan), a
Gallenkamp autoclave (portable basket type), a Gallenkamp thermostatted
water bath shaker (220-240V, 50 Hz, EEC), and a Shimadzu UV-240 UV-
v isible spectrophotometer (Japan).

Czapek's medium was used for the cultivation of fungi and

morphology 5 and cellulose hydrolysis test 6 were performed to identify

the fungus. Enzyme production broth medium was used for the successive

parameter studies. Phosphate buffer solution of pH 6.4 was prepared for

T.viride cellulose, carboxymethyl cellulose, cotton fibre and filter paper

were used as substrates. Dinitrosalycylic acid was used as enzyme reaction

inhibitor and studies involving optimum pH, optimum temperature,
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substrate concentration effect, and enzyme concentration effect were made

using visible spectroscopy.

Results and discussion

Preparation and isolation of Trichoderma viride

Cellulose-producing T. viride was selected as sample for studying

the cellulose activity on various cellulose.7 In this work, T. viride strain

was added to 1 ml of sterile distilled water and then cultivated in Petridish

containing Czapek's agar medium at 27°C for 7 days and the maximum

cellulase activity was observed t be 2.14 » 103 EU/ml at 3 days incubation

time by using visible spectroscopy.

Microscopic examination and cellulase hydrolysis test for T. viride

The morphological characteristic of T.viride were observed with

respect to four significant major portions, viz., cornidia, conidiophore,

sterigmata, and stalk. Cellulose hydrolysis test was used to identify T.

viride; the latter has an ability to hydrolyse cellulose. In this work,

cellulose hydrolysis test was positive.8

Calibration curve for standard glucose using visible spectroscopy

For quantitative visible spectroscopy, a knowledge of X.max is firstly

necessary and in this study the A.^ for glucose was found at 570 nm in

accord with the literature.9
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Optimum pH for cellulase-catalyzed hydrolysis of cellulose

The hydrogen ion concentration has marked influence on the
velocity of an enzyme-catalyzed reaction and each enzyme functions best
at a specific pH known as its optimum pH and on each side of this
optimum the velocity of enzymic reaction is lower.10

In this present study, the optimum pH for T.viride cellulase sample
was found at 6.4 using various substrates, viz., soluble cellulose,
carboxymethyl cellulose, cotton fibre, and filter paper (Figure 1). It is
possible that the optimum pH of enzyme is not influenced by varying the
type of substrate.

Optimum temperature for cellulase-catalyzed hydrolysis of cellulose

The rate of most chemical reactions depends strongly on
temperature and enzymic reactions are no exception to this rule."
Temperature affects enzymic reactions in two ways: an increase in rate
with temperature until a maximum rate is achieved and a region at
temperature in which the rate decreases with the increase in temperature."
This is due to the thermal denaturation of the enzyme itself.

In this work, it was found that the optimum temperature of T.

viride cellulase sample was 47 °C in accord with the literature 12 value of

50 °C.

Effect of substrate concentration on cellulase-cataryzed hydrolysis of
cellulose and Vmi, and Kg, of T. viride cellulase sample

When the enzyme concentration is constant, the initial velocity of the

reaction increases as the concentration of the substrate is increased until a

point is reached where the velocity of reaction becomes independent of

substrate concentration. Since the Michaelis-Menten plots of velocity vs.

stustrate gave only the apparent Vmax and Km values, the Lineweaver-Burk
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plots were made to obtain the accurate Vmax and Km values 13 (Table 1 and
Figure 2).

fin Vmax and Km values of fungal cellulase using the substrate,
soluble cellulose, are comparable with those of other substrates, viz.,

CMC, cotton fibre, and filter paper (Table 2).

Table 1. Relationship between inverse of velocity and inverse of various
cellulose concentration for T.viride (NRRL 3653) sample
cellulase-catalyzed reaction

0.75

0.88

1.07

1.36

1.88

2.50

3.75

7.50

Soluble

cellulose

0.82

0.86

0.88

0.93

1.01

1.15

1.43 -

2.21

Carboxymethyl

cellulose

2.05

2.10

2.16

2.26

2.36

2.56

» 2.88

3.90

Cotton

fibre

1.70

1.74

1.80

2.00

2.21

2.50

3.06

4.69

Filter

paper

2.19

2.26

2.34

2.50

2.80

3.09

3.80

5.88

• Initial concentration of substrate in mg/lOOml (after mixing at zero

time)
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Table 2. Comparison of Vmax and Km values between graphic evaluation
of Michaelis-Menten plots and Lineweaver-Burk calculations
of T. viride cellulase for various celluloses

Source of
substrate

Soluble cellulose

Carboxymethyl

cellulose

Cotton fibre

Filter paper

Michaelis-Menten

Vmax x 105

(Mmin"1)

12.13

4.89

5.87

Kmx 10"3

(mg %)

0.21

0.20

0.23

Lineweaver-Burk

Vmaxx 105 Kmx 10"3

(M min'1) (mg %)

15.29 0.31

6.34 0.35

7.31 0.33

Effect of the enzyme concentration on cellulose-catalyzed hydrolysis
of cellulose

If the concentration of an enzyme is increased while all other

conditions are kept constant, the velocity of an enzymic reaction is

increased.

In this work, the cellulase-catalyzed reactions of different

concentrations, viz., 0.05, 0.1, and 0.2% were carried out and Vmax and Km

values were found to be 4.26x 10"5, and 14.2+10'5, Mmin'1 and 0.33x 103,

0.3 lx 103, and 0.39x 103 mg% respectively. This means that the velocity

is directly proportional to the enzyme concentration, whereas Km is

independent of enzyme concentration.
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Reaction order

The reaction order (n) of cellulase-catalyzed reaction for T. viride

sample using various substances, viz., soluble cellulose, CMC, cotton

fibre, and filter paper were computed to be 0.96, 0.91, 1.01, and 0.99,

respectively, i.e., the reaction obeys the first order kinetics.

Enzyme unit

The EU may be determined by means of substrate reacted or product

formed. The EU's of celluiase using CMC and cotton fibre as substrate

were found to be 2.15x 103, and 2.11 x 103 EU/ml for 0.1% celluiase from

T. viride sample.

Conclusion

The work on enzymes of the Analytical Chemistry Research

Laboratory, University of Yangon, are mostly from plant, animal, and

bacterial sources and only a few from fungal source, viz., a -amylase

from Aspergillus oryzea and A. awamori have been studies.

In the present work, the study of and industrially important

enzyme, cellulase, was to be made from a fungal source, T. viride. The

rotting of wood, insect attack on wood, the ripening, softening, and rotting

of fruits and vegetables, and the loss of strength of cellUlosic textiles may

result from the attack by celluiase enzymes.

It is hoped that this preliminary study will be of benefit to the local
industry in various aspects.
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