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ABSTRACT

This study was designed to isolate and purify teetipase from Hormodendrum cladosporioides, a tdaslied
fungal isolate from the southern Western Ghatsughoconventional methods. This work also focusefacdiors
relevant for the improvement of enzymatic hydrslydi leaf litters usinghat fungal strain. Different cultural
conditions were examined such as pH, temperatudeirgubation period to assess their effect in ofiing enzyme
production. The highest pectinase production wa940.lU/ml in the minimal medium fortified with Mafega
indica leaf litters as the carbon source. Optimuhypas found to be 5, temperature 30°C and thel®y was found
to be the best incubation period. All the produatiavere done in submerged condition and incubatedshaker at
120 rpm. After finding the suitable physicochemjzalameters different nutritional supplements wiaerporated
to the minimal medium in different concentrationdgossible enhancement of the yield. Among fitheam used,
peptone with 1.25 % concentration showed 0.679 IyMeatinase activity followed by casein which shdWe564
IU/ml and yeast extract with 0.663 IU/ml in the samoncentration. We concluded that the minimal omedi
fortified with M. indica leaf litter wastes with substrate probably a nitrogen source in optimumditions are
helpful for the fungus to yield maximum enzyme yetdn.
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INTRODUCTION

Naturally, microorganisms have been endowed witst y@tentials in which they produce an array ofyemes,
which have been exploited commercially over thergeRectin is present in highest concentratiorhan middle
lamella of plant cell wall as a cementing substalpeiveen adjacent cells. Pectinases are importarlénts as
they help in cell wall extension and softening ofre plant tissues during maturation and storagectimlytic

enzymes are known to be produced by many organssmsare useful for invading host tissues. Moreotlegse
enzymes are essential in the decay of dead platerima by saprophytic microorganisms and thussasai
recycling carbon compounds in the biosphere (Ald®89). They also aid in maintaining ecologicalabpake by
causing decomposition and recycling of waste plaaterials. It catalyses the degradation of the ipeactia

depolymerization and de-esterification reactionso@/ and Kellogg, 1988). Plant pathogens attacketarglls by
producing number of cell degrading enzyme whiclilifates the entry and expansion of pathogen inhibst tissue
(Jayaniet al., 2005).
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Selection of the microbial source for pectinasedpation depends on several features, such as fe af
production procedures (solid-state or submergedlition), number and type of the produced pectinas¢,and
thermal stability of the enzymes, and genotypicrati@ristic of the strainEfnesto, 2006)In our studies we
selected a less studied fungus naledmodendrum cladosporioidefr pectinase production. To the best of our
knowledge, this organism has not been previouahgicred for this purpose in biotechnology.

MATERIALS AND METHODS

Qualitative analysis for pectinase activity

The fungus was tested qualitatively by growing @ctm screening agar medium (Paredaal, 2004) with 1 gm
pectin, 0.3 gm diammonium orthophosphate, 0.2 gmRQj 0.3 gm KHPQO, 0.01 gm MgSQ@and 2.0 gm agar in
100 ml of distilled water. The pH of medium was ustgd to 4.5. This medium was sterilized and disted
aseptically in Petri dish, inoculated and incubated30°C. After the colony reached around 3 mmijnied
potassium iodide solution (1.0 g iodine, 5.0 g psiam iodide and 330 ml,@) was added to detect zone of
clearance which was the indication of pectnas

Substrate pretreatment

Tectona grandis, Mangifera indicand Artocarpus heterophylldeaf litters were selected as carbon source in the
production medium. Dried and powdered leaf litterere soaked inNL NaOH (500 ml) for 24 hrs. Then excess
alkali was decanted and repeatedly washed witHldistvater till it reached neutral pH and thenedriover night at
60°C in a hot air oven. This product was incorpetainto the medium as the carbon source for thgrneez
production.

Pectinase production

For enzyme production submerged condition was rametl in 250-ml Erlenmeyer flasks by taking 100 ofl
production medium in each containing (in g/l):(N4$0, 0.1, MgSQ-7H,0 0.5, KHPQ, 0.5, and FeS©O7H,0O

0.0005 angbretreated leaf litters (1g /100ml). After the pHhredium was adjusted with a range of 4.0, 5.0, 5.0
and 9.0., 100 ml of the medium was distributed weges of flasks and sterilized at 121°C for 1%.ndihis was
cooled and inoculated. The inoculation followedllydays of incubation at 20°C, 30°C, 35°C and 40°& shaker
at 120 rpm. The samples were withdrawn on tHe4?, 6", 8" and 18 days for enzyme assays.

Extraction of pectinase enzyme

The contents of the flasks were harvested at 48ntesvals (two days) by adding 0.2 M acetate buffgd 5.5
(1:2.5 - substrate: buffer), incubated in a tempeeacontrolled bath at 32°C for a period of 1 hd diltered with
filter paper (Whatman no. 1) under vacuum. The swgtant was used as a crude enzymatic extract sed for
enzyme assay.

Optimization of pectinase with different substrates

An attempt was made to enhance the enzyme produgiith different substrates such as peptone, yessact,
urea, casein and whey in different percent conagotrs (0.25, 0.5, 1.0 and 1.25) at pH 5 in 30°Cd&alays of
incubation period and iM. indicaleaf litter minimal medium, i.e the best suit piegehemical parameters found.
In doing so the enzyme production was increased.

Enzyme assay

Enzyme assay was based on the determination otirefisugars produced as a result of enzymatic hysisoof
pectin by dinitro salicylic acid (DNS) method (Mill, 1959). It is an alternative to Nelson (1944in8gyi (1952)
method. For this, to 0.2 ml of 1 % pectin soluti@® ml of sodium citrate buffer of pH 5.0 and m0of enzyme
extract was added. The reaction mixture was in@tbat 35°C + 1°C for 25 min. After 25 min, 1.0 nfl this
reaction mixture was withdrawn and added to tesé$icontaining 0.5 ml oM sodium carbonate solution. To each
test tube, 3.0 ml of DNS reagent was added antetg¢ubes were shaken to mix the contents. Theukes were
heated to boiling in a boiling water-bath for 105 min, cooled and 20 ml of distilled water was edido the
contents of each tube and the absorbance was redaau570 nm using a spectrophotometer. The enanrde
substrate blanks were run parallel. A standardecofiglucose was used to calculate the reducingrsugleased by
the enzymatic activity. One enzyme unit of endogalscturonase is the number whol of reducing sugars
measured in terms of glucose, produced as a refstiie action of 1.0 ml of enzyme extract in 1 ntenat 35°C +
1°C.
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Control-treated (unutilized pectinase)
Pectin activity (U/ml) =

Enzyme concentration X incubation time

SDS - PAGE analysis

The crude pectinase enzyme preparatiorHofcladosporioideswas subjected to SDS-PAGE to determine the
homogeneity and molecular weight of the enzymexHtibited three bands on SDS-PAGE (Fig.8). On caingat
with electrophoretic mobilities of standard molesulveight markers, it showed molecular weight ofk&. The
molecular weight of pectinase was determined batv@8e50 kDa in the studies of Yogesthal. (2009).

RESULTS AND DISCUSSION

Maximum pectinase activity was observedMnindica leaf litter minimal medium (0.394 1U/ml) on thé& @lay of
incubation period in pH 5 at 30°C followed By302 IU/ml inA. heterophylldeaf litersminimal medium at pH 5
and in 35°C and the least quantity (0.251 IU/mlYTirgrandisleaf littersminimal medium in 30°C at pH 5 (Fig 1&
5).
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The enzyme activity seemed to be increasing from4hday and reaches at maximum on tffeday in theM.
indica leaf litter medium (Fig. 2 & 6). It seemed thag thrganism preferrelll. indicaleaf litter medium more than
A. heterophyllaand T. grandis(Fig 4). When peptone, yeast extract, urea, casein and wieey employed to
enhance the yield the fungyielded 0.664 1U/ml from 0.394 IU/ml with casein 1n25 % concentratiofMaximum
enzyme activity was found aftef"&lay of incubation and later on started depletifile temperature range was
often 30 and 35°C for enzyme activities (Fig 3 & f)was also reported earlier that the range efitftubation
temperature for the pectinase production was 2Z 3%/ Handeet al.,, (2012).

Lakshminarasimha and Sreeramulu (2012) reportedhkaoptimum temperature for enzyme production 8G£C.
This shows that the pectinase producing fungi psefeom temperature for enzyme production. It waswn that
the period of production depends upon the natureaafium, producing organism, concentration of euats and the
process’ physiological conditions. Patil and Dayahé2012) explained this by pointing out that temperature is
known to influence the metabolic rate of the orgaminvolved in the process, and this determinestheunt of the
end product. Nevertheless, the optimum growth teatpee may be different from the optimum for praduc
formation (Bhargav, 2008).
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Results of this study indicated tHdt indicaleaf litter could be an attractive and promisiggbstrate especially in
submerged fermentation for the production pafctinases b¥i. cladosporioidesit would be worth to look into
the complex nutritive value &fl. indicaleaf litter for their further exploration to proci fungal pectinase.
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