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PRODUCTION OF CELLULOLYTIC ENZYMES BY
PLEUROTUS SAJOR-CAJU (Fr.) SINGER:

K, SIVAPHAKASAM | and T K. KAMDASWAMY®

Piaurotus soior-cafu was found to produse celluleses both in vitro and Jn vive, The Cx
sctivity was nol Inhibited by 1ho gadition of gallic acid a1 100 ppm. The Inhibition . ef Cx
activity was noticad at highar concentrations of catechel and ragorcinol, The Gy nuliui_w wan
enhanced by the addition of 100 ppm of eatechal but Inhibited by 1006 ppm ¢f catéehol and
100 10 1000 ppm of resorcinol, The G, oetivity wes not inlluenced by gallic acid, the Gy um!
Cx activitlies were not Influenced by the adgition of plant hermaones, '

Pleurotus ssjor-caju (Fr.)

Singer, oystar  mushroom s
a wall knewn sdible fungus. During
the development of mycelium bioche-
mical changes occur. in both the
aporecarps az well as the substratum
on which the edible fungus grows.
During these processss, ceallulelytic
enzymes _are secreted to degrade the
insolublo component of the plant

residues. It has been suggested that
the enzymes may have a definite rale
in the dovelopment of sporocarps.
(Wang, 1981). In the present study,
an attempt has been made to study the
production of cellulolytic enzymes by
P. sajor-caju and the resulte are
presented in this paper.

MATERIAL AND METHODS:

A pure culture of P. sajor-caju
was isolated from fresh fruiting body
by hyphal tip method and ‘maintained
on oat meal agar slants Mycelial discs

of 8 mm diameter from seven day-old

- culture of P, sejor-caju were inoculated
/into 50, ml ol Czapek’s medium .in
‘which the carbon source wee substi

tuted with 3 per cent cellulese powder
and incubated at room temperature
(24 4 2°C), ‘After 6, 10 and 15 days of
incubation, the cell free culture filtrates
were obtained and used as enzyms
extract. No dialysis was done for the
assay of cellulolytic enzymss, since
the dialysis ie known to reduce
cellulase activity (Bateman. 1964). The
Cx activity was assayed by the viscosi-
metric methed with carbexy methyl
cellulose as the substrate (Hancock
et al, 1964), The C, sctivity was
assayod by the method of Norkrans
(1950).

Influence of phencica on the /n
vitro activity of cellulases was studied.
The cell free culture filtrates were
obtained after 10 days of ‘incubation
atroom temperature (24 .+ 2°C), The
phenolics viz, catechol, rssorcinol
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and,gn[]m nntd at 100, 500 gnd 1000
ppm- levels were added at.1 ml to the
enzyme asgay. mixture before.adding
the enzyme source,

.. The., eulture filtrates of P. sajor-

egju obtained as in previous case Were
utilised to assess the effect of certain
plant hormones on the activity of cellu-
lases. Gibberellic acid, indole acetic
‘geid and kinetin at 0.1, 1.0, 10.0 and
100.0 ppm levels were tried. The
respective. concentratlops of hormone
ware added at1 ml to the enzyme
source.

In vive production of cellulases by
the substrates was assessed by selecting
waste paper and rice 'straw which reco-
rded higher yields of speraphore in
comparisoen with coir waste of coconul
(Cocos nucifera L.),an unsuitable subst-
rate, The substrates were soaked in
water and sterilized at 1.4 kgjem® for 1
hour, cooled and mushroam beds were
prepared following the tray msthod,
The crude enzyme was obtained by
grinding 5g of the substrate in 20 m|
distilled water following the growth of
P. sajor-caju at 10, 20 and 30 days
after inoculatien. The uninoculatsd
substrates were also taken up for the
enzyme assay. The extracts
squeezed through =avarar layers of
cheese cloth and centnfuqed at 18,000
G for 20 minutes at. 6°C The. supsrna-
tant was used as enzyme source (Max-
well and Bateman, 1867).'

RESULTS AND DISCUSSION:

In vitro preduction ol cellulases
C: and Cx was obssrved in culture
filtrates of the fungus. Maximum

weara -,
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nctivity of C, end Cx enzymes was
abserved in 16 and 10 days old culture
filtrates respectively.

The Cx activity was not inhibitad
by the addition of gallic acid at 100
ppm. The inhibition of Cx activity was
noticed at' higher concentrations of
catechol and resorcinol, The C, activity
was enhanced by the addition of 100
ppm of catechoi but inhiblted by 1000
ppm of catechol and all concantrations
of resorcinol. The C, activity wes not
influenced by gallic acid (Teble 2).

Tho Ci and Cx activities were not
influenced by the addition of plant
hermones at different concentrafions
fTaIJIa 3).

Ths data on ja vivo test indicated
the maximum activity of both Ci and cx
enzymes at 50 days after inaculation,
maximnm aclivity of both the enzymes
was observed in waste paper followed
by rice straw (Table 4),

In the present study, P. ssjor-caju
wae found to produce cellulases the
in vitro and in vivo. in vivo activity of
cellulases was high during the initia-

.tion ot sporophores at 20 days after

incculation but decreased later. Accer-
ding to Turner st a/ (1875) the level
of cellulase activity tosa in the bedding
material reaching at fruiting a high
level which was maintained through
out fhe subsequent cropping during
the life cycie of the cultivated mush-
room, Agaricus bisborus. The cellulase
activity was moet .in the susbstrates
which recorded higher yields of sporo-
phore.This Indicated a positive relation-
ship betweeil anzme activity and yield
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Itis well known that phanolics inlerfore
in tha activity ol various enzymes
produced dy fungi (singh and chand,
1969) as well as cellulases(Mandels and
Reess 1965, Koti Heddy und
Mahadevan, 1967). In the present
study plant hormones did not signili-
cantly influence the activity of
cellulases in vitro. The finding that the
spraying of plant hormones on the
initials of sporophora did not signifi-
cantly Influence the development of
truiting bodies (Sivaprakasam 1980),
corroborates this conclusion,
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fn vitro production of cellulges

Cx enzyme (per cent lossin
viscosity of CME)

Age of culturs

C! enzyms 11 unit = chenge in
abtarbance of 0,01)

(days) 16 30 60

B B,Co 8.00 11.00 1.00
10 38.00 46,33 65,00 6,33
16 30.00 37.67 39,33 B.67
20 24.09 3023 16,00 4,00
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_-'-Tihil- 2, Inlluence of phenolics on the in vitre sctivity of cellulases

Cx enzyme (par cont loss in C; enzyme (} unit= chango in
Phanolics viscosity af CMC). : absorbance of 0,01)
Cotechol 108 ppm 35.3 12,33
(36.42)
500 pom 322 7.67
' (34.567)
1000 ppm 0.0 4,33
(30,664
&allic acid 100 ppm 37,4 8,33
(37.78)
500 ppm 330 7.67
(35,06}
1000 ppm 20.5 7.67
(32.88)
Rescrelnol 100 ppm 35.7 5.67
(36.69)
B00 pom . 330 6.33
{35,850
1000 ppm an.3 4,67
(33.4%
Control 40,2 7.67
(38,86)
C.D. (P=0.08) 2,05 1,34
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Toble 3. Effect of plant hormonos on the i vitro activity of csllul

fel 71 Na 1

BENE

Plapt hormore

Cx snzyme [par cent l03s in

viscoalty ol CHRAC)

¢, enzyma () upkt = change
in aboorbonge of 0.01).

GA 0,1 ppm 36,80 6.6

1.0 ppm 34,40 5.0

10,0 ppm 35,70 .0

100.0 ppm 3760 66

| AA 0,1 ppm 38,25 3.0

1.0 ppm 41,00 5.0

10.0 ppm 43,70 4.0

100 O ppm 47.00 ip

Kinwtin 0.% ppm 41,40 4.9
1.0 ppm 38.00 4.5

10.0 ppm 38 ED 2.0

100.0 ppm 38.10 2,5

Cantrol a1.60 6.0
C.0. [P=0.05, 6.39 NS

Table 4, fn vive production .of cellulases

Cx anzyma [par cent loas

Cy enzyme [1 wnit = Change in

Ho. ol days
alter Ineculetion in viscesity in CTMC) sbeorbanced of 0,01
Papet Riee Coir Faper Rice Cofr
wasle Siraw westa Whaste straw wWaste
10 35.00 3333 2500 500 432 4,00
20 43.00 60.67  31.00 733 6.00 500
an 39,33 4000 15,00 7.00 4687 1.00
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