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ABSTRACT

The effect of ccllohiose [Fteaccharides) un the secfetion of pLoiclyviic enzgymes emda-nulyeslac.
turomaze (P3); endo-polymethyl palacturonase (PMG) cndo-polygalactomnase tons-clowinas:
{PGTE}, endo-pectin methyd Lrans-¢l:minase (PMTE), pectin methyl esterase (PME) and
celluloalysic anxvme (CX) in the ineolum of blight pathogens, ic., ANoFarg goiend un WmeL
plast and Airernaria triztotas on whead planl iz madifed Richard's colture medium has been
gindizd, The seimdaisn of peeiolyiic and cellololytic enzymres was Found woly with the -cello-
hicse amemp the carbobydrates like glucose fuclose. malose and cellplose Ty hoth the patlo-
gens whder sitnilar conditions. The stimulation o pectelytc and seilalolytic snaymes depends
upon the source of carbon es well us the nawre of the pathogen and the husl.

INTRODIFCTION

Alternaria tolam (Tones & Grouty and Alteraaria rriticima {Prabhe & Prasad) develop leaf Might
disease on tomalo and wheat plants respectively. The disaccharide could act 4s highly specific factar
for the inducrion and repression of enzyme synthesis as reported by Albersheim et al. (1969). Mehta
& Mehta {1979 observed that the glucose act as the best carbahydrare for endo-polygalacturonase
(PG) production by A soleni and 4. fenuis. The induction of cellulose in fungi by cellobiose was
cbserved by Mandels & Reese (1950). The sequential production of polygalacturanase, cellulase and
pectinolyase by Rhizocronia solani was reported by Lisker et al. (1975). Chan & Sakston {1972)
observed the production of pectelyric and cellulolviic enzymes by viruleot and avirulent isolates of
Sclerotium tuftalicelz during disease development in sunflower. Grossman (1968} reported the pro-
duction of pectic und cellulolytic enzymes by Fhytaphtiora infestams, culturs of the fungus in a
oufritive selution.

The present communication deals with the effect of cellebiose on the production ofpactolytic and
cellulvlytic enzymes on Richard’s culture medium with tomato fruit extract in different concentra-
tioms (0.1 mg - 1.0 g% by the blight pathogens, A solani and A, #ritictra

MATERIAL AND MFETHODS

Alternaria sofani and Alternaria triticing were isolated fhom the blighied feaves of tomato and wheat
plants, The medificd Richard's cotture medium was used with phosphate butter (0.1 M) 2nd pH was
adjusted ta 6.0,

Extract of tamato fruit was obtained trom 125 g of healthy tomato (variery Prince long) and squeezed

through centrifupe. The supernatant was obtained (1 80-135ml) and then 63-70 ml phosphate buffer
{0.1 M} was mixed to prepars 250 ml of extract selution. Afier this 250 ml of double strength medium
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was added to the extrael solution to protect the sirengzth of nutrients and finally 500 ml selution was
made This was divided inlo 5 beskers, each measuring 108 ml, and to each [ Mg, 250me, 500ing,
Ti0me and 1.0 g cellobiose was addad to per 0, 10%; 0,.25%; 0.50; 0.75% angd 1.0% concentrations,
Similar experitnents were conducted with glucose, fruglose, muliose and CM-cellulose, Thoreafter,
25ml of ditferent concuntrations of eellobinse were dispenscd imo cach 250 m Grleruneyer flask. The
medium witheut cedlobiose scrved as contral, The flasks were plugged with nonebsorbent cottan
wrapped in chesseeioth, The flasks were autnclaved al (.06 kefsy vm for 12 minues.

Each experiment with a minimum ot 20 cultures was repeated thrive und cultarcs were maintain=d
i dark at 24% 4 1°C for g formight. Culture metheds and enzyme assays weore emplaved following
Gupta {1973 yand Singh & Ram (1991, 1992).

RESULTS AND DISCUSSION

The investigation reveals the effect of cellohiase (0.1 - 1.0%) in comparison to ather curbohydrares
like glucose, fructose madose and CM-cellulose on the secrelion of pretalytic and celivdulytiz en-
Zvmes wien the puthogen A, solani and A. tritécing are prown on Richard's calture meadiut contain-
ing tomace fruit extraet. The scerction of endo-PG and endo-PMOG was stimulated to 10,5 - 45.0% and
154 - 46.3%. The rcaction mixtare reduced the viscosity ol pulypeclaie und pectin respectively in
buller selution of pH 5.0 at 30°C within an hour, The thicharbutaric acid west ol the reacrion mixture
also contirmed the maximum absorbeance of theze enzyimes at 51 0nm on scancing using spectrophol
coletimerer:

The secretionof endo-PUTLE and endo-PMTE was also stimulated to 18,0 - 46,5 and 20.8 - 50004,
The seaclion mexlure also reduced the viscosity of polypeciate and pectin raspectively in the solution
addjusicd with buffer to pH 8.5 at 30°C within an hour. Afler enzyme assey the reaction mixture was
treated with thiebarbutaric acid and maximum absorbance was recorded at 559 nm for eanfirmation.
The secretion of PME, which removed thr ester groups of pectin in buffered solution of pH 7.0 when
itwas rreated wirh 0403 N NaOH and expressed at micro-equivalents of ester groups hydrolysed per
mirute b | mlafenzyme prepatation, was also stimulated to extent of 16,0 - 45,094, The secretion of
cellulolytic enzvme (Cx) was also siimulated by 2.3 - 20.4%, which degrades randomly the viscosity of
CMC in the selution adjusted with bufler pH 3.0 &4 30°C within an haur inthe case of 4. sedani (Fig, 1
& Tahle | ). When A, srivicine, prown on different conccntrations of cellobiose, it also slimulatcd the
sceretinn afendo-PO (5.3 - 49 088, ende-PMOG (17.0 - 50.0%6), endo = POTE (5.2 - 50.0%} endo - PMTE
{19.0- 22 0%) PME (3.0 - )i and Cx (3.2 - 23.0000{Fig. 2 and Table 2).

The investigatien shews the role of cellobiose in the stimulation of peciolytic and cellulalytic
gnzynes which are responsible for both maceration and killing effect during the discase developmant
and are secreted routinely as a feature of the host-parasite interaction. The secretion of both pectolytic
and ceilulobytic enzymes wers hipher with vellobiose whenused as inducer molecule in comparison to
olher carbohadrates, However, wiien the Chi-cellulose, used as inducer molecule, it stimulated the
cellulolytic enzyvine and repressed the pectolylic vnzymes. On the other hand, when maliese and
others, used as inducer moleculas, stimulated the pectolytic enzymes and reprassad the ecllulolytic
ELLS YIS,

The fungus released pectolyiic and cellulelytic enzymes during growth in liquid media containing
pectic or cellulosic carbon sburce in Fusariue oxypeporiasm wes observed by Olutiola {1978). Effsctof
native carbon sources and pH on the pectalytic enzymes and on the celiulase by 4 solani and
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A, termeiy wes recorded by Mehta et al. (1974, 1975). The praduction of pectaiytic and cellulofytic
snzymes by Rhizocionia bataticela, in-vitre and in vive, was repurted by Goel and Mehrotra {1974,

It is. therefare, concluded that the stimulation of pectalytic and cellulolytic enzymes depends not
anly upon the interactive effect between the host and the pathogen but also on the source of carhon.

Tahle 1: Secrelion of pecolytic and cellulotytic cazymes in differenr concenrations uf carbobydrass and tamato fuit
extrach by A sodart,

Brroenlipe of secretion of emrytte unitnlhow hicmequivalents « 1{*

LndasP'iF Frdi-FLl Ende-Pei Cnde-TMTE Cx PriE
Carbohvdrates Oolgh - 1 0p CLl- | g 1t - L.0g 10 - 10n 1 - LA 13 - tlg
Cellobiose +10.54 +45.0 +15d4 + 463 t180 403 +20.8 500 +23 4204 +160 +450
Blubtuse 133 1560 +15.4 —ETH +1E6 600 4140 w00 10 980 HIES HETT
Glucnse 1054 #3646 HI F290 +H116 1M 195 4350 535 —T11e. 1 +th4 +333
Frucluse 470 43333 rdd +241 430 300 +95 +370 -1 k60 +E3  +21.%
Celiulose 40 B3 43 —i20 42 -11& 50 -lgn o 4157 Hdsn -0g 157

Suimulation ¢+, inhikitbon { )

“Table X: Secretion of pecholytic nd gollulolyiie ereyanes in different concengation of carbuobydeancs and nmoy: (tuil
exlraat by A, witieing.

Fereentage af seuntivn £ Enzyme umit'mbhour Microequivalenis = [
Endn-P{i Ecdo-P4i Enda-FG Endg-PMHTE Ca ML

Carbohydrates 0,10 - 1.0g CI0- Tig a6 - Lug o0 . 1.0 0.10- 110 010 - 1L.0g
Cellohiose  +5.3 490 +170 +500 +52 4500 4190 +510 432 230 50+
Maltooe 4300 +EDD 4215 572 60 4600 113 867 2TO 1000 <250 4620

Glugnse +G0 40,0 HES 4400 460 +430 140 #4310 600 -I000D +TR0 4303
Fructose Fl4.3 <38T  +£3 +350 4112 +HEvd t80 +3X0 6,7 w0l +).0 +184
Cellulose -0 -55 70 =133 62 =125 =17 -154 +71.0 +583 0 5%
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Fig. 1: 4. solart grown on culture media conlaining extract of Prinee long Culiivar
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Frz. 20 A, teetteina grovern on ¢ulluee medio conteinng exirocr of Frincg long culiivar.,
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