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ABSTRACT

Wheat straw, rice straw and rice husk were used as lignocellulosic sub-
strates for the production of cellulase enzyme using Aspergillus niger and
Trichoderma reesel. From fermentation studies, rice straw gave the best
resultswithaCM Case activity of 0.611Uml for T.reesei and 0.601Uml for
A.niger, FPU of 0.42IUml* for T.reesei and 0.501Uml-* for A.niger compared
to wheat straw(0.471Uml-* CM Case and 0.321Umlt FPU for T.reesel and
0.461Uml-* CMCase and 0.451Uml* FPU for A.niger) and in rice
husk(0.491Uml-* CM Case and 0.381Umlt FPU for T.reesei and 0.401Uml*
CMCaseand 0.301Uml-* FPU for A.niger). Optimum conditionslike pH and
temperature for enzyme from each fungi were studied, 6 pH and 30°C tem-
perature for T.reesel and 5.5 pH and 32°C for A.niger were found to be
optimum. Molecular weight of these enzymes were determined by SDS
PAGE and it wasfound to be 30 kDafor T.reesei and 40 kDafor A.niger.
© 2007 Trade Sciencelnc. - INDIA
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INTRODUCTION

Agricultural wastesandinfact al lignocellulosics
can be convertedinto productsthat are of commercia
interest such as ethanol, glucose, singlecell protein.
Cellulase enzyme has been reported for the bioconver-
sionof lignocellulosicsto theseuseful products®. This
enzymeisproduced by severa microorganisms, com-
monly by bacteriaand fungi. Although alarge number
of microorganismsare capable of degrading cellulose,
only afew of these produce significant quantitiesof cell

free enzymes capable of completely hydrolyzing crys-
talinecdluloseinvitro. Fungi arethemain cellulase
producing microorganisms, though afew bacteriaand
actinomycetes have a so been reportedtoyield cellu-
laseactivity.

Fungd generalikeTrichodermaand Aspergillusare
taught to be cellulase producers and crude enzymes
produced by these microorganismsarecommercialy
availablefor agriculturd use. Ingenerd, bacteria cdlu-
lasesare condtitutively produced, whereasfunga cellu-
laseis produced only in the presence of cellulose.
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Filamentousfungi particularly Aspergillusand Tricho-
derma spp. arewd | known efficient producersof cel-
lulases®.

Several studieswere carried out to produce cellu-
lolytic enzymesfrom bi owaste degradation process by
many microorganismsincluding fungi such as Tricho-
derma, Penicillium, Aspergillus spp. etc¥. Sincethe
production of cdllulase enzymeisamgor processand
economicaly viable, much work hasbeen doneonthe
production of cdlulasefrom lignocdlulosics. Thiswork
focused a improvingitsyield by using various chegper
sourcesof lignocellulosesviz, wheat straw, rice straw
and rice husk, thus accessing the effect of the various
lignocellulosic sources on the yield of cellulase by
T.reesal and A.niger.

MATERIALSAND METHODS

Substrates

Wheat straw, rice straw and rice husk were ob-
tained fromlocal millsandlocd fieldsof Davanagere
district. Each raw material was powdered and sieved
intoalmm saver and thiswas used as carbon source.

| solation of fungi

Screening of fungi capable of degrading cellulose
wasdonefromthesoil of loca paddy and whest fid dg™
and fungi of interest that is T.reesel and A.niger were
Selected after proper identification through manualsand
confirmation by NCIM Pune.

Pre-treatment of substrates

The substrateswere soaked individualy in 1% so-
dium hydroxidesolutionintheratio 1:10(substrate: so-
[ution) for two hours at room temperature. After which,
they werewashed for free of chemicasand autoclaved
at 121°C for one hour. The treated substrates were
then filtered and washed with teriledigtilled water until
thewash water become neutral .

I noculum preparation

Fungd cultureswereinoculated onto PDA medium
in the Petri plate. After 4-5 days, cultureisused for
inoculaion.

Fermentation conditionsfor enzymeproduction
10g I of each residue wastakenin conical flask

containing 200 ml of Mandle’smedium. Mandle’sme-
diumwasprepared by adding(gl™): urea0.3, (NH,),SO,
1.4, KH,PO, 2, CaCl, 0.3, MgSO,7H,0 0.3, bacto
peptone 0.75, and yeast extract 0.25. Trace el ements
wered S0 added, usingal1%(v/v) solutionof sdtsg(ml I):
FeSO,7H,0 0.5, MnSO, 0.16, ZnSO, 0.14, CoCl,, 2.
pH was adjusted to 5.5-6.0 before sterilization™. The
conica flaskswere plugged with cotton and sterilized at
15lbsper sg.inchfor 20 minutes. Each flask wasinocu-
lated with 4-5 discsof 4-5 daysold culturesof different
fungi. Theseflaskswereincubated at room temperature
for 5daysonan orbital shaker. After fivedaysmycdium
wasseparated by filtration through Whatman il ter paper
No.1. Thefiltratewasused for further studies®.

Céllulase assay

Cdlulase enzyme production was studied by FPU
assay and CM Case assay!®

Effect of pH on the production of cellulase

Theoptimised mediawere prepared usngtheindi-
vidual substratesand the pH was set at different level
suchas5,5.5,6,6.5 and 7 respectively by adding 1%
NaOH and concentrated HCI. Then the mediawere
autoclaved. Later they wereinocul ated with apiece of
myceliaand were placed in ashaker at 30°C for 5days.
Simultaneoudly, for both the organisms and both the
substrates, assay wascarried out separately.

Effect of temperatureon theproduction of cellulase

Theoptimized mediawereprepared individualy by
using the substrates and autoclaved. Later it wasin-
ocul ated with apiece of myceliaand was set at differ-
ent temperatures 25,28, 30,32 and 35°C respectively.
Theeffect of temperature on the production of cellu-
lolytic enzymewas determined by growing the organ-
ismsat the abovetemperatures®. Simultaneoudy for
both the organisms and each substrate, separate assay
was carried out. The enzyme solution obtained from
thesetwo (pH and temperature) experimentswasindi-
vidually optimized based on filter paper activity and
CM Case assay.

Partial purification of cellulase
Enzymesour cepreparation

Thefungal organismswere grown in optimized
media(M adle’smediawith CM C as cellulose source)
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at 30°C for 5daysindividually. Then after growth, the
culturefiltrateswere collected separately by centrifu-
gation process. Thenacohol precipitation of cellulase
was doneand the preci pitate coll ected from each source
wasdissolved individually in 30ml of sodium acetate
buffer(0.2M) at pH 5.5 and weredialyzed against the
samebuffer overnight at 4°C.

Analysisof enzymefractionsby SDSPAGE

Thedidyzed enzyme samplesfrom each sourcewas
analyzed through PAGE using specific standard mo-
lecular marker. The gdl obtaned wasphotographed and
scanned using agel documentation system. Thenthe
molecular weight of individua enzymefractionswas
determined by referring the molecul ar weight of the
marker.

RESULTSAND DISCUSSION

Cellulaseproduction by T.reesel

When effect of pH and temperature was studied
(TABLE 1), pH 6 and 30°C werefound to be optimum.

Under optimum conditionsthe cellulaseactivity of
T.reesel was found to be higher with rice straw as
substrate(0.421Umi FPU, 0.611UmI*CM Case) com-
pared to other substrates. Both FPU and CMCase
activity of cellulase produced from T. reesal aregiven
intheTABLE 2.

Cédlulaseproduction by A.niger

When effect of pH and temperature on cellulase
activity wasstudied (TABLE 3), 5.5 pH and 32°C were
found to beoptimum for A. niger.

Under optimum conditionsthe cel lulaseactivity of
A.niger was found to be higher with rice straw as
substrate(0.501Umi-tFPU, 0.601UmICM Case) com-
pared to other substrates. Both FPU and CM Case
activity of celulaseproduced from A.niger aregivenin
theTABLEA4.

Molecular weight deter mination

Gel withmolecular weight marker and samplesis
showninfigure 1. A.niger showsaband correspond-
ingto40kDaand T.reesei showsband corresponding
to 30kDa.

Under optimum conditionsricestraw wasfound to

TABLE 1: FPU of T.reesal cellulaseat different pH and tem-
peratureon different substrates

pH Temperaturein °C
Substrate —o e e e B e 7 25 28 30 32 35
Wheat straw 0.250.260.320.300.270.220.240.320.290.2;
Ricestrav  0.340.360.420.370.350.320.340.420.370.34
Ricehusk  0.290.310.380.350.330.270.300.380.320.3C

TABLE 2: Activity of cellulasefrom T.reesei under optimum
conditions

1, CMCaseactivity
S.No. Substrate FPU (IUmI™) (Ui
1  Whest straw 0.32 0.47
2 Ricestraw 0.42 0.61
3 Ricehusk 0.38 0.49

TABLE 3: FPU of A.niger cellulaseat different pH and tem-
peratureon different substrates

pH Temperaturein °C
Substrate—e—p == =7 25 28 30 32 35
Wheat
gt 0.390.450.400360.300.260.300.380.450.39

Rice straw 0.42 0.50 0.450.37 0.350.350.370.450.500.44
Rice husk 0.26 0.300.280.250.220.240.270.280.300.28
TABLE 4: Activity of cdlulasefrom A. niger under optimum
conditions

.1y, CMCaseactivity
SI.No. Substrate FPU (IUmI™) (Ul
1 Wheat straw 0.45 0.46
2 Rice straw 0.50 0.60
3 Rice husk 0.30 0.40
e e
[
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Figurel

be good substratefor both the fungi we havetakenin
thiswork. Ricestraw can be one o the cheapest source
for agoodyield of cellulases. Themolecular weight of
cellulase from T.reesel was found to be 30kDA and
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from A.niger was40kDa.
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