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EFFECT OF CELLUT.OSE (A POLYSACCHARIDE) ON SECRETION OF
PLCTOWYTIC AND CELLULOLYTIC ENZYMES BY BLIGHT
PATHOGENS
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el AL alan A et

Alstracl-Experiinen:s weee perfonmgs) Lo study e effect of cellulose (Pelysacchaside) oo secietion of
puchelyhic emaymes such as Poly galaciorarase, {enulo-P), Paly motkyl yalacturonase fendo-FPMGH, Polyza-
laciuronase branselimianse tenda ST, Peetin methyl ranseliminaae (endo-TMTE), ectin mothy ] esberis:
(PRZLEE and Crlinlelybic eneyme (1) o lwe eculucn of bao blight pathogrens namely Alternarie zolael and
Alternars Liticina e misd iFlel Richardd s Culiure modinem with booado feoit exoract of Moea ruby variety in
diferent concentrations tanging lrom 010 5 LU T he inhil Hon of pectolytic enzymes was hipher wilh
cet lulose than the vther caboensdrates:, howevar the coliulnle-ie erepmee was'stimolated mone with celinlose

b bath pathngers under similar conditdons,
INTRODLICTTON

Ihe Blight pachegrons &M e <fa aedap Tooes and
I £ s

Groutd ana Alowaria rdioas (Crubbu and Frasad}

procduce waf blipht dizesss on temato a..d wheal.

The pectic ard s ellulelyviic enzymes a0 respansibls

for ath maocration and Killing cloebs Juring e

dizease developmaent and are socreted " 14 routine

o as a lealore of brst-parasite nteraction.

Kehia (1977) e el that starch wiss found te e
ot OF the ! unlavearhle camponnd {ar the -

ductico of pectls eneyewes o A saland and AL feaeds,

bud slarch was boond 2 favour muasimum growtn of
the hogmus. Mehia (1984) toported that inhibilory
et of some plant growih regulators, phennlics
and funygicides on the production of pectin methy]
galactironase by Alfernaria solwel red AL feneis, Poc.
e aod Celleloiviic eraynws were repressed by
Cowliciom s B e disease process (Martin 1957
Celiilivs: was inflaeneed 2y the didesest carken
sourees and frcubaiion pesiod in Alternarie solme
and A feiing (hRehla ef g, L971) Wide varicky of
rr=har spamcgs heip to grow celiuiolytic fungs but
O iy produced only in the prosencs of cellulose
(Mandels ard Reese 957, 10600 Bimilarly Chutiola
(1978} reparied dhat the growth, speruntion and
prodaction of pectic and codlulelvtic enzymes in
Frserinm wrysporiun and suggesled ihat ihe fungus
reicased peclic and colululytie cnzymes during

grewthiin liquid media containing poctic or eotlulss-
s1c L-sonree,

The present invéstigations deal G cffect of cetlu-
lo=e and {paads fruit catract of 1asa maby variety on
Rchurd™s culiuze medinm in different conceetra-
Eons (01N - 1% in the seereton of pectolytic and
cellulolytic enzimes by Alfermaria soland and A,
triticing under similar conditions.

MATEKLALS AND METHOLS

Tsolation of Alicrnaen solinr ard A, friticing from lead
blight of toanato and wheat were emploved i the
vastizations. The pathogons were growr v modi-
ficd Richara s cufture maodivm with Phc)sphate
bueffer 0T BT and 7H A4 wies sdiusted, lomate fralt
exlracl of Tusa rubry varicty with celtuloss was used

. i different concenkration (U0 - 1.0 % will 4l cul-

ture miedium. Culture methods and eneyme assays
ware used as employed (Cwoprs 1973, Singh and
Ram L9950 1591, 1992 Willoni cellulose served as
contrel. Each expetiment was repeated thrice and
maintained al 24 + 1% in the dark tor o kermight

RESULTS
The pathogens Alfrraaria solend and A, initicing were

grown o the Richards culfore rcdium containdng
exteact of Pusa ruby variety of tomalo [ruil supple-
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Table 1. Secreion of Tectolytic and Cellulelytic enzymes will carbohydrates and lomata frait extract by A =ofam.
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Fig. 1. A sofedl geown on euture madia containing ex-
fract of pasa Fuby cultiver.

R
ELLULONE %

menied with cellulose in different conceniratims
(1110 - 1.0%). When celiulose was supplemenicd
writh Richard’s ¢ulture medium (pH &.0) containing
extract of Pusa ruby variety of tomalo frsit then was
ubserved that the cellulose repressed the production
of e lo- G and endi-I'WG, which cnhanee Hw vis-
cosity of polypretate axxd peclin respectively in buff-
rred solution pH 5.0 at 30°C within an hour Atter
enzyme assay e 1cackion mixkure was treatod with
tnioharhutaric acid and maximum apsorbance wis
recorded at 5190 non on scanning. Cellubose also re-
pressed the production of endo-P'GTE and endo-
PMIT, which also enhance the viscosity of
polypectate and pectinin the selution adjusiad with
bulfer pEL 8.5 at 30° {C within an hour. After enzyme
assay the reaction mixture was treatec with
thivbarbularic acid and maxunum sesorbance was
recorded at 530 T, Cellulose sticvalated the secre-
tion of celiuolytic enzyues (Cx) which reduce the
viscosity of CMC in the solution edjusted wilh
buffer pH 5.0 at 30°'C within an hour

The secrction of pectolytic and cellulolytic er-
zvmes were repressed and stimudated variably in
different concentrations of cellulose. The cndo-PG
wras repressed (1.0 - 11.0% and endo-PMG wae 2.0 -
18.7% whereas chdo-PCG TR 000 - 2105, endo-TMTE
0.0 - 25,04, I*'MT 0.0 - 12,5% respeclively, Cx was
stumulated 16.0 - 45.6% by the addition of (.44 - 1LO%,
cellulose which was incculaled by A solal. {Fig. 1
and Table 11. A. triticing also repressed the secretion
of ondo-PG a7 = 200%, endo-1MG 9127 2%, aude-
METE 7.7 - 2300, end o-PMTE 5.0 - 30.0% and PME
0.0 - 20,08, Cx was stimwdated 13.0 - 58.0% by the
additions of 0,16 - 1.0'% cellulose (Fig, 2 and Table 2).
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Fla. 2. A frificina grown on cillture media containing ax-
tract of pusd ruby cuitivar.

Baby). The stazch recorded nexd to cellulose forthe
repressico of et and cellululytic enzymes Mehta
and Menkn (1979 cbserved that Ehe slarch o he
ooy carbohydrates which could check conrpl=tely
the production of PGTE in A, solais while submstan-
tial decrease was noticed it case of A, tenafs with
this connpound. On the otherharnd, Martin ansd
Crossman {1972, 1972A) observed that the large
quandity of organic and inorganic compounds in-
hihit the secretion of paly galacturonase and a fow
on pectin methyl esterase in viten by Riizncionia
solani. Mandels and Reese (1965} recorded e wide
variety of carbon sources help to grow cellulolyvtic
fungi but Cx is produced only in the presence of cel-
lulose,

dable 2. Seeration ol Pectolytic and Cellulolytic enzymes with carbohydrates and lomalo [ruit extract by A, tritiriua

Enzyvive Linit in %

Carbolbwdrales *
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Inhibirice [, Stienulation { 1)

DSCUSSEISN

The production of Cx is sdaptive in mand furysi and
the ceflutosic substrates in meditr induced the pro-
duction of Cx enzyme {Supta and Tleale 1970;
Mandeds o all, 1962), Extracellutar collulase actividy
hias been tound higher and appearatd earlier in Larg.
propagules with carboxy mathw] celbulose inculture
medina of Khizectonia solant {1 iskor #F al, 14975,
The above investigations deal 1he eesults of cella-
lisser (Tables 1T and 2}, compared with the reseiks of
starch, maliose and glucose vsed as inducer mol-
caule in the same concentration. The cellulose re
pressed the pectic enzymes and slimulated the cel-
halase enzvme in all carbobydrates by Alfermaria
solmd and A IpHictka on Richard's culture medium
supplensented with tomato fruit extract (Musa

From the ahove investivations iz is thereiore, con-
cluded that 1 cellulose consisting cellobhiose wits
in long chuin s ihe oody carlobyd raie which stimu-
lales the celluloivtic enzyte and repressed s pro-
duction of pectic cnzymes in all cartohyd rates witly
e extract of oumate fruit Ve sEmulatian and re-
pression of cellueiviic and poctolytie eneymes de-
pends upon the inteeaction af the pathoger az well
as the host and alze depends on the stesc e of can-
bohydrate which was peoduced by o enzymatic
degradation of the host conssi went,
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