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Abstract: The production of cellulolytic enzymes by Pleurotus sajor-caju JAFM 1017 was

stimulated by folic acid and thiamine-HCl. Among the inorganic salts, optimum concentrations of
KH,PO, and MgSO,-7H:O were 0.2% (w/v) and 0.04% (w/v), respectively, but other inorganic
salts were not effective for the production of the enzymes. The optimum culture temperature and
pH for the production were 25°C and 5.5 for avicelase, and 30°C and 5.0 for CMCase, and 30°C

and 6.5 for g-glucosidase, respectively.
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In the previous paper, we reported that a
Pleurotus spp. of potent cellulolytic enzyme
productivities and rapid mycelial growth among
various strains in the synthetic medium was
selected, and the effects of carbon sources and
nitrogen sources for the production of enzymes
were investigated.

The present study was investigated the effects
of inorganic salts, vitamins and cultural condi-
tions for the production of cellulolytic enzymes
by Pleurotus sajor-caju JAFM 1017 in synthetic

medium,

Materials and Methods

The laboratory strain utilized in the present
study was Pleurotus sajor-caju JAFM 1017. This
strain was obtained from Laboratory of Mycology
& Mushroom, Department of Food Science &
Technology, Chonbuk National University (Chu-
nju, Korea).

For a stock culture medium of Pleurotus sajor-
caju, the following composition was used; malt
extract 20 g, glucose 20 g, peptone 2 g, agar 15 g
and distilled water 1000 ml (pH 5.5). For a pre-
seed culture medium, the following composition
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was used; glucose 10 g, peptone 2 g, KH,PO,
1 g, MgSO, - 7H,0 0.2 g, thiamine-HCl 500 pg
and distilled water 1000 ml (pH 5.5).

For the production of enzymes, the basal me-
dium which was. consisted of cellulose powder
1 g, urea 0.054 g, KH,PO, 0.1 g, MgSO, - 7H,0
0.02 g, thiamine-HCl 50 pg and distilled water
100 ml (pH 5.5 after autoclaving) was used.
This basal medium was dispensed into 250 ml
conical flasks in 50 ml amounts per flask, care
being taken to shake the medium well before
dispensing into each flask, and these flasks were
then autoclaved for 15 min under 1.2 kg/cm?

To obtain the inoculum, the fungus was
grown for 7 days at 25°C on the pre-seed culture
medium. Cultured mycelial mats were grinded
by a waring blender (15,000 rpm). Each flask
was inoculated with 3 ml of mycelial suspension
obtained and incubated for 10 days at 25°C in
a reciprocal shaking incubator (100 rpm). After
cultivation, the culture liquid was centrifuged
(20 min, 6000 rpm) and the activities of enzymes
in the supernatant were assayed.

To assay avicelase activity (Wakabayashi and
Nisizawa, 1964), a reaction mixture consisting
of 4ml of 0.5% avicel in 0.1 M citrate-0. 2 M
sodium phosphate buffer (pH 4.0) and 1 ml of
enzyme solution was incubated at 40°C for
120 min. To assay CMCase activity (Kim and
Kim, 1982), a reaction mixture consisting of 4
ml of 0.25% Na-CMC (sodium carboxy methyl
cellulose) in 0.1 M citrate-0. 2 M sodium phos-
phate buffer (pH 4. 0) and 1 ml of enzyme solution
was incubated at 40°C for 60 min. To assay g-
glucosidase activity (Kim and Kim, 1982), a
reaction mixture consisting of 4 mi of 0. 1% sal-
icin in 0.1M citrate-0. 2 M sodium phosphate
buffer (pH 4.0) and 1 ml of enzyme solution
was incubated at 40°C for 60 min. The amount
of reducing sugars released by the action of the
enzyme was determined by the Nelson-Somogyi

method using glucose as a standard. Enzyme
activity was expressed as the amount (pg) of
glucose that was released by 1 ml of enzyme

solution under the above conditions.

Results

Effects of Vitamins on the Enzyme Production

To elucidate the appropriate vitamin for the
cellulolytic enzyme production, various vitamins
(Ca-pantothenate, folic acid, inositol, riboflavin
and thiamine-HCl) were added to the medium,
to make a final concentrations in Table I. The
results are shown in Table I

There was no remarkable difference among
the various vitamins on the enzyme production.
But enzyme activities were good in vitamin
amended medium than non-vitamin amended
medium, and slightly stimulated by folic acid
and thiamine-HCl than the others.

Effects of Various Inerganic Salts on the

Enzyme Production

To study the optimum concentration of KHy-
PO, on the production of cellulolytic enzyme, the
fungus was grown in basal media that contained
various amounts -of KH,PO,. The results are
shown in Fig. 1.

The enzyme production was influenced by the
concentration of KH,PO, in the medium. A sharp

Table I. Effects of various vitamins on the pro-
duction* of cellulolytic enzymes by Pleuro-
tus sajor-caju JAFM 1017.

. B-Gluc-

Vitamins G ATy ity cudase
None 103.0 438.0 318.5
Ca-pantothenate 0.3 129.7  500.0 392.0
Folic acid 0.03 160.0 584.0 490.0
Inositol 3 127.0 492.0 388.5
Riboflavin 0.3 124.5 486.5 385.0

Thiamine-HCl 0.5 157.0  571.0  481.6

* Relative activity (glucose ug/ml)
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Fig. 1. Effects of potassium dihydrogen phosphate
concentration on the production of cellulo-

Iytic enzymes by Pleurotus sajor-caju JAFM
1017.
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Fig. 2. Effects of magnesium sulfate concentration on
the production of cellulolytic enzymes by
Pleurotus sajor-caju JAFM 1017.
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increase in enzyme activities was found when
the concentration of KH,PO, was increased from
0t00.2% (w/v). The maximum activity in
all three enzymes occured at 0.2%.

To investigate the optimum concentration of
MgSO, - 7H,O on the production of cellulolytic
enzymes, the concentration adjusted to 0, 0. 01,
0.02, 0.03, 0.04 and 0.05% (w/v). The results
are shown in Fig. 2.

The effects of MgSO, - 7H,0  concentration
on the enzyme production were scarcely ob-
served. The appropriate concentration on the
enzyme production was 0, 04%.

To elucidate the effects of the other inorganic
salts on the production of cellulolytic enzymes,
CaCl,, CuSO,, FeSO,, MnSO, and ZnSQ, were
added to the medium, to make final concentra-
tion in Table II, The results are shown in Table
11,

The results showed that these inorganic salts
were not effective for the production of enzymes.

Effects of Cultural Conditions on the Enzyme

Production

To elucidate the effect of cultural temperature
on the production of cellulolytic enzymes, the
fungus was cultured at 20, 25, 30 and 35°C.
The results are shown in Fig. 3.

The optimal temperature for the production of
avicelase was at 25°C, and those for CMCase
and B-glucosidase were at 30°C.

To investigate the effect of pH on the produ-
ction of cellulolytic enzymes, the initial pH (after
autoclaving) of media described above was adj-
usted to 4.0, 4.5, 5.0, 5.5, 6.0, 6.5and 7.0

Table II. Effects of various minerals on the production
of cellulolytic enzymes by Pleurotus sajor-
caju JAFM 1017.

‘ . B-Glue-
Tnorganic salts Cone.  Avicelase CMCase

(mg/1) activity activity Zit??lsg,
None 177.0 594. 6 505.9
CaCly*2H,0 0.3 184.0 662.7 516.8
CuS0,+5H,0 0.1 173.4  581.4 509. 8
FeSO4+7H:0 0.3 139.7 494.0 453.9
MnSO,+5H-0 0.1 170.0 584. 4 503.0

ZnS0,+7TH,0 0.1 184.3 590. 0 506. 3
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Fig. 3. Effects of cultural temperature on the produc-
tion of cellulolytic enzymes by Pleurotus
sajor-caju JAFM 1017.
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Fig. 4. Effects of initial pH on the production of
cellulolytic enzymes by Pleurotus sajor-caju

JAFM 1017.
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by adding HCI and NaOH. The results are shown
in Fig. 4,

The results showed that the optimum initial
pH for the production of avicelase, CMCase and
B-glucosidase were 5.5, 5.0 and 6.5, respecti-
vely.

Discussion

The enzyme production and mycelial growth
(data not shown) were stimulated by folic acid
and thiamine-HCl.
to the investigations of Hong et al. (1978, 1981
and 1983), while not agreed with the findings
of Sugimori et al. (1971) that mycelial growth

These results were similar

of basidiomycetes was good in Ca-pantothenic
acid amended medium. ,
The enzyme production was quite stimulated
by KH,PO,. In this respect, Pleurotus sajor-caju
1976) and
1981). The
enzyme production was good in 0.04% MgSO,

resembles Asp. niger (Lee et al.,
Trichoderma spp. (Kim et al.,

amended medium. The result of this investigation
was contrary to the finding of Kim et al. (1974)
who showed that optimum concentration of Mg-
SO, was 0. 015%.
not effective for the production of enzymes.

Other inorganic salts were

Similar observations of other fungi have also
been made (Murao et al., 1979).

The temperature requirements for enzyme prod-
uction observed in the present study agreed with
the investigations of Hong and Kim (1981), and
this investigation was similar that the optimum
temperature for mycelial growth of Flavorus
arcularius was 25~30°C (Kitamoto and Kasai,
1968). The pH requirements for enzyme produ-
ction and mycelial growth (data not shown)
were similar to the findings of Hong et al.
(1978, 1981, 1981 and 1983).

The enzymatic products of cellulose were mos-
tly glucose when the culture filtrate of Pleurotus
sajor-caju was assayed. These facts might be
useful for the production of edible glucose from
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cellulosic substances.
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