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canaii werc 5.0 and 20 days' 4 o an" 

l.o"il. , ,urr-"e were rhe be1! for exrra- cetlular
C diminuta and O' canatii ^trd 

Pt

8'glucosidase synthesis' The optii'ut pff una in"ubatioo periods fol the production of amylase

hv C. diminuta T ' lobayense and O ' "u'u''ii 
*"'" e 'O u"a Z0 days' 4 0 and 20days and 6'0 and

2i dat s resPecti'elY'

INTRODUCTION

Cellulose is one of the major constituents of plant cell yl1t th"h can be utilized

as a renewable 
"u'boo 'oott" 

The cellutose also available in large quantities in

nature afld it could be utilized for protein production by microbial processess'

Cellulolytic enzymes are a group of enzymes 
'whjch^acting 

together' hydrolyse

cellulose. The cettt'tut" u"ti'l?v' 

"'sulted 

in cellobiose and/or probably in some

oligosaccharides tuilt up by tt rJe ". 
,n"* "rnru-rlucose 

units. The product ( or

;;ffi;; j"J; l' tpiltt"a int ett'"ot" bv 8-glucosidase or cellobiase'

Starch is one ofthe most available flatural polysaccharide which can be utilized

in cultivatioll of rn"tt'oornt' 
''i'il;l.Jt 'hu'" bttn done regarding the starch

,oinitr, "",rt"t 
specially amylase in the mushrooms

The enzymatic activities of cellurase. p_glucosidase ard amylase have been studied

in several fungi by Oift"'t'*'i""tttiJ"tors (Norkons 195'la' 1957b; Mattison

et ol. 1966iLee't al f't'' f"tf'"n7' a/' 1969' Heldt Hansen et al' 1983' Bhu-

mibhamon 1983' Hong e r ul 1984' Michelina and Castillo 1984 )'

Notkans ( 1957b ) has studied the production of 
-extfacellular 

B-glucosidase by

some stains of Cr'tllybia "'ili" u"i have shown the stability of the enzyme at
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various hvdrogen-"" : ll".i';"1;l';-,]T'l;,,].,',";',]".,:#':'J J;"1:'' f''T ;:

*,;t***+f li*'ffi *r' x*i*-t*
*fu ru: ;')rilill ?ii l':ii r: i l v*, v i:,Tli:il ; ":l : ),:; 

l li [:
irJ. u"*n by fire varieries ol 

-:l;:.;;;r rro potrporu* sulplrureut. According 10

$**$*gfififfir*u
:i*mm;:l:l;:'i;:'n;'a" 'oizr 

M'1i'. and-^Bisaria ( re83 ': 
have

"* 
:r *: I x d;i,"I::#tiln'*li:i*l'"r'"m, *

i"..'# p-r'*"':u"'".11:: :ffi;:l;"'X,. i.d ",0 
15 C r,.rr c,-ceuurase 5 0 rnd

and remperature t:t "i'_T; ffi;;ig fo, p-gr""o.louse respectivelv

i: ::ffi:1"'""' -*, *'":::m:t,ru ff n.:: ;::lLiH ":l::l' 
": Jl

and incubation *'::o:.:'^l^i ',)i,i,i),",,i.' i ,,0",,','" tnd c ca'|nrii'

lase in the ctrlture flltrate ot t

MATERIALS AND METHODS

Test organisms ,.minuta (Berk. & Br. ) sacc.. Tticholomu lobavense

The tissue cuhures or coll) ha dlll';l,;;. 
;;o;. *.r. u,.d in the present investi-

Heim and Ouclet ansiells cafiatt'

gation.

Pnpolo on of lnoeulum - .-,,^-l'rm from a agar slant oleach test

fil*.iuqt**,*x,i*#fl*#*-,*
pipces with the helP of a wann
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On Cellulase, p'glucosidase & Amflase ol Mushrooms

rifl1ifl+i'hlt'nkl=l'ff 
#'ff ?"+j*:':flfl 

:ff:#it

Medium and growth co ditio s 
"

rhe grucose-aspara'ine medrum-(1ir]1.,iJ,:,lT[il ::,t,i'.]"-"To';:;,X'.l,uT:

*ltr**U*rr;*;*''^"""mii-T.ffi **li'"'JlTr
irlr I ^ 

*,*, pH ranse 1:i-il il;;.' rhe flask were then properlv plugged

n*1ru::';,"1'.;.';i::i',JlIL,'.1':*::,l,liil*:*.{ j,fi,lfi ,,I.
f;I ;f '::'l';:P:'t 

"x"tT*l;:j llUy: i: 
"!I:l^, s,,ch nask s were

ii ,0. ,t and 30 davs "' '9:::';,;;;s for each text rungus

inaoUuttO in ordef to haYe thrr

Hat'testittg and crtrde enzvfie Prcporotiott i

A i e.he incubario,,o"lll l;'lJ', J,'J[ll"l T:[ iit:.i:I;i i+i;3;rff 'lffii
attd starch cultures bv l":*::;i.;;;;e assay experiment'
in each case was used in dtnr

filtrate was noted in each sel'

Atulttical procedute i . ^-*:-inr rhe activities of cM-cellu-

Standard accepted'"1"0;rl;l: -;i,. Ttff"' *l*lil:: oJl;: :j*la:e. B-glucosidase and an'v"' 
&_cellura,e u.ti:i,y,:i:.n 

sugar 1 M ler. r9?2 ;.

:ffi ,'[,Hil.T; :' ].TJ:T:1"'..' *:l; 
i*m;:.:,,llX' r, i . u,, n e, a t ( t e 5 5 )

p'glucosidase 1"''"' l::"Tr".:;,,# *.,t"u ol' Bernfeld ( I 
qs I )'

AmYlase activitY was rleasr

Measur.emenrs *.,. .T,o:.,:,,:l;:*jlin.::::.# lmi in, l*:;*:I n case ol B'glrrco:ida:e 'ii'"'i'"-'-t'tt gives rise 
1 'y'-,. p-gtucosidase acti\ ilies

::l;tf;:'J:li::lJfl:[::Tffi':^:,-1'l-t;,,,,1i1;,:1. *.,. measur<d a'i rheir

ol c. dininuto T loba}ct'te ano.t,,,i.,'"iiio"rr.20 
days rnLl 20 tlays.

retPectit e oPtimum incnb

tl7

I
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:

I



Saha, A K. & SomaiPati, N

RESULTS AND DISCUSSION

The experimental data are given in Tables 1,2 and 3.

The data reveal that the three lest fungi, c. dimuntta. T lohayense and c. canarii.

are capable of synthesizing extra cellular cellulolytic enzymes, Among the three

fungi tested, C. canarii hasa very low cellulolytic activities in compafison with

C. eliminuro and T lobal'erse The best source ol carboxymethyl cellulase is C'

diminuto followed by T. lobayense and C. conarii'

The extra-cellular cM-cellulase secreted by c diminuta in the culture media at 15

days growth and pH 4.0 ( final pH 4'5 ) is found to be highest by the liberation

of0.800mgofsugalpetmlofenzymeactivitywhereasthelo)Vestactivityislould
at / H 9.0 ( final pH 7.0 ) and 30 days growth by the liberation of 0 102 nrg of

sugar per ml of enzyme activity (Table l)'

IncaseofT.lobayense.thehighestextra.cellularCM-cellrrlaseactivityisloundat
pH 4.0 ( f,nal pH 5.0 ) and 20 days incubation period by the liberation of 0 700 mg

ofsugar per ml of enzyrne activity. But the lowest acrivity is found atpH80

1 nnut 2i 7.5 ) and l0 days incubation period by the liberation of 0 025 rng ol

sugar activity ( Table I ).

C. canorii shows the highest CM-cellulase activity at pH 5 0 i final pH 5 5 )

and 20 days incubation period by the liberation ofO 205 mg of sugar per ml ol

enzyme activity whereas ,the lowest activity is at pH 8 0 ( final /'H 7 5 ) and lO

days incubation period by ihe liberalion of 0'015 mg of sugar per ml of enzyme

activity ( Table 1 ).

All rhe three test fungi favour the acidic pH for the better production of extra-

cellular CM-celtulase than the alkaline pH'

The data obtained by the three test fungi strongly coreJate with the findings ol
Fedorow e/ al. (1974) ott .4rmillaria mellea. The results also coincide with

the opinions of Madan and Bisaria ( 1983 ) and Hor'g ot Ql ( 1984 ) on Pleuro'

tu,e soior-caiu.

With the crude enzyme sample, the highest exha-cellular p-glucosidase activities

are found at pH 6.0, 5.0 and 6.0 fot C diminuta, T. Iobayetse arrd C' conQtii

respectively. In all the cases, almost inactivatior of p-glucosidase activity is found

atpH 8.0. All the three test fungi favoul the initial medial pH range of 5.0-6.O

for the bettar production of extra-cellular p-glucosidase ( Table 2 ). The results

obtained by the three test fungi are very close to the findings of Norkans ( 1957b )'

ot Collybia vcluripes. The present findings also correlate with the opinion of
Desai at al (1982). But Horgat al. (i984) have shown that pH oplima of
p-glucosidase is 7.0 for P. saior'caju.
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Data (O.D. value) showing 
',^" "-'::^'-',0':":*:t-"::;:'{:i::"::;:::i::;i;Tabte 2. Data (o D' vatue) "1*:'Y;;";"; rrd o. caparii on the P-slucosidase activitv

med,a o' C' diminuta' l' l

' 

":;;;;;*;;;''" 
*ti'num i ncu bation Petiods

Collvbiadiminuta rtnct

rt 5 oavs) O.D. value PH

Tricholoma lobaYense

(20 days) O.D. value

Oudemansiella
canaii

(20 days)
O.D. value

FInal
pHFinal

pA
lnitial
pH

3.0

4.0
5.0
6.0

7.0
8,0

4.5

4.8
5.0

5.5

6.0
7.0

0.203+0 005

0.287+0.008
0 327+0.003
0.850+0 010

0 530+0.003
0.069+0 00[

0.478+0.004
0.503+0.00?
0.645 +0.006
0.312+0.005
0.105 +0 002

o ol0-Fo 00t

0.342+0.003
0.404+0.004
0.457+0.005
0.499+0.008
o 209+0.006
O Oll +0.002

4.5

5.0
6.0

6.5
7.0
1.5

4.5
4.8
5.0
5.5

6.0
'7 .0

;ffi" "*tG ot thlee replicales'

rhe .ara rrom the .Ti?.'-:il::'"*1J:l'h:l;',;:'11:::t;ffi ::#:: ::
syntires;ring exlra-cellular- :I# ," il;. srarch fotlowed by o. canarii and

dimin*a has the highest aotttrl

ll'1,.i.,.*,','- :l:,1,: ":il'Ti 1:3 ll, tjj3'['i"",'l1".ii'i11",#',''ff :3i
days srowth and pH 6 0 t 

1^"]. T;;; u.,r,,r. ,n. lowest^acti\itv is found at

.,f 6.600 *g of sugar per ml ol 
_ 

enErytrr" '1"',^.,-li" ris".u,ion of 1.520 mg of sugar

aH 8.0 ( final pH 6'5 ) and tu.oays-growrh bv the liberation oI

il;i;i;;-" acti'ly ( rabre 3 )'

rn .u," or r robay,rse rhe.highe:H:11,.:. l;:ii;-l;,:;;l#lJ",i'Ji! ;i'L-"t,
innar pn 4.0 ) and tt o^l:,,::*"il;;r.ul. ,n. ro*..', acriritl is tound ar pl-I 8 0

lrgu. p.t ml ol enzvme acri]l',".;;[:;' 
,;.ioa uy trte liberalion ot 0 220 mg of

r fi1al pH ? 3 ) and lo days

irr"t'i"t rn' of 'n'Y" 
( Table 3 \ '

i#-*$a'*fi r#tlil#i,:iiriiu;tr*fi,f tr5lfi
davs incubation Period bY t

il,l1. ;",* ::.:.T"::ff# ;?:i,rti:.ti,jr;uii,;ru
ootimal PH for amylase Pro

Ii"'i"u''r'' Micherena, **ff:'iftl;3til.Tr' :ruf'#;';;;; resr \ on

oPtima for T lobaYense,also:

several spp ol Asperfillus' , ---^r.,,re.r rhaL c. r/irnir.rla has the

Among the three fungi tested' it may be concluded that

I
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highest ability to utilize cellulose and starch followed by T. lobayense ( except the
amylase activity) ar,d O. canqrii. It is clear from the above mentioned data rhat all
the three fungi may be grown on ligno-cellulosic waste materials such as wood,
saw-dust, straw and olher agricultural plant residues.

REFERENCES

Bernfeld, P. (1951) Enzymes ofstarch degradatioD and synrhesis. Advances Enzymol. Related
Subi. Biochem. 12 | 379"428.

Bhunibhamon, Orapin (t983), Production of amylogiucosidase by submerged ctrlture. fral
J. Astic. Sci. 16 (3): 173-184.

Desai, J. D., Desai, A,J. and Parel, N P. (1982). ProCuction of cellulases and p_Blucosidase
by shake culture ot Scytalidium lignicola. J. Ferment- Technol. 60 (2) | 117-124.

El Zlllki, M. Ezrnat and M. A. Hamzt (1979). Edible nrushrooms as producers of amylases.
Food Chem, 4 (3) : 203-212.

Federov, N. I. and Badyai. S.V. (1973). Cellulolytic acti'vity of Atmitla a mellea lFr.) Karct.
Ptikl, Biokhim. Miktobiol. 9 (3) i 108-413.

Heldt-HaDsen, Hans Pelcr, Aunstrup, Kund (1983). Acid-stableamylase composition and it use.
D. K. Appl. 83 4 i 3.2.

Hestrin, S., Feingold, D S and Schrarnm, M. (1955). Mcthods in Enzymology I i 231.

Hong, Jai Sik and Kim, Dong Han (1981). Studies on the enzymes produced by Basidiofiycetes,
Part l, The production of crude en?ymes. Hanguk. Nonghwa Hakhoe Chi 24 (l) | 1-11.

Hong, J. S., Uhm, T. B., Jung, c. T. and Lee, K. B, (1984). Studies on the enzyme produced
by Pleurctus sajot-caju (l) - lhe production of cellulolytic enzymes. Han'guk
Kyunhakhoe chi 12 (2) i 59-64.

Keilich, G., Baily, P. J., Aftins, E. G. and Liess W. (1969). Celiutase (p- 1, 4-stucan
4 glucanohydrolase ) from the wood degrading fungus Polypotus schweinitizii Ft. ll.
Characterization. Biochim. Biophys. Acta. 185 (2) i 392-401,

Lee, Ernest, Y.C.,Larry D., Nielson, Edmond, H. Fischer (1967)- A new glycogen-debran-
chitrg enzyme system in yeast I Sacchatomyces cercvisiae ]. Atch. Biochem, Biophys.
121 (I) | 24s-246.

Lilly, V. G. and BarEett, H. L. (1951). Physiology ol Fuhgi, Mccraw Hill Book Co., London,
pp. 427.

Madan, M. and Bisaria, R, (1983). Cellulolytic enzymes from an edible mushroom, P/euroras
saiorcaju. Biotechnol,le . 5(9) : 601-604.

Mattison, N. L., Nizkovskya, O. P. and Sivochub, O.A. (1966). The cellulase activity ofculture
fluid filtlates of Fomitopsit pinicola I Prodacts of biosynthesis of higher fungi and
their use ji. Nauka : Moscow - Leningrad 21-28, 1966. From Rel. Zn, Biol. 1967

No- 4Vl6l
Mel'nichuk, G. G, and Dynilyak, M. I. (1981). Dynamics of the activity of exocellular hydro-

lases of some speci€s of Agricales flushrooms. Uk . Bot, Zn.3A(4) | 55-SB,

Miclrelena, V. V., Castillo, F. J. (1984). Production of amylase by Aspe$illus loetidus on lice
flour mcdium and characterization of the eDzyme, J, Appl, Bacte ol. 56 (3) : 395-407.



On Cellulose, B'glucosidase & Amylase of mushtooms 123

Miller, G. L' (1972)' Use of dinitrosalicylic acid leagent for determination of reducing sugar'

" '-' 
Anul"chut' 31 : 426-428'

Norkans, B, (1957a) Studies of p-glucoside an'l cellulose splitting enzymes kofi PolYpotus

''"'""';;;;;' er' envsiot Ptant to " 
ts8-2t4'

Norkaos, B. (195?b) Studies of p-glucoside and cellulose splitting enzymes from differetrt stlaiDs

''"'"'" .ii)r,r,' velutipes Phvsiol' plant 10 i 4s4-466'

scr,warr,.arvins.(rerr1 -o,eropmlt^;,:"il1"3i $.:lliX': 
activitv durins rruitins or

," 
".r,, 

i:';lT:il:,i i{.i'.',? ri;': ;;irn iver s a tpuner rur den pH' Berei ch 2 o bi s t 2'0'

Biochem' Zeilscfu 299 | 4to'

-<

1

:

I

I

l
I

I
I

i

l'
I

I


