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ABSTRACT

The purpose of this study wasto compare the activity of the crude cellulase
enzyme produced by Trichoderma reesei and Aspergillus niger and the
various combination of two crude enzymewith aratio of Trichodermareesei
and Aspergillusniger (0/1, 1/0; 1/1; 1/2,2/1; 1/3; 3/1 v/ v) at different pH
and temperature. The results showed that the highest exo-glucanase activity
(FP ase), endo-glucanase activity (CMC ase) and -glucosidase activity of
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combined enzyme of Trichodermareesei : Aspergillusniger in sequence (2
;1) atpH5is1.0021U/ml; (1:3)atpH5is2.90 1U/ml and (1: 3) at pH 4.5,
generated 0.316 1U/ml and three of those activity reached the highest level
at temperaturesof 50°C.  © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Theuseof enzymesas catal ystsof biological reac-
tionshasprovided benefitsand advantagesfor humans,
onefor thehydrolysis processwiththemateria content
of cellulose by cellulase enzymes used for ethanol pro-
duction. Thiswasdriven by adeclineinoil reservesof
fossi| energy and the energy requirement increaseswith
theincreasein population. The use of enzymesinin-
dustry isconstrained by the high cost of commercial
enzymes. It isfelt necessary information extracted en-
zymeactivity produced by the enzyme cellulase-pro-
ducingmicroorganisms.

Therateand extent of cdlluloseconversioninto glu-
cose is dependent upon the amount of active B-glu-
cosidase enzyme present in the cellulase preparation
used for saccharification. Thisisbecause cellobiose

produced during cellulolysisisinhibitory to both ex-
pand endocel lulases and, hence, retards saccharifica-
tion.

Thehighly cellulolytic fungus Trichodermareesei
Have potential for usein the practica saccharification
of celulosic materias. Although cellulase preparations
derived from thisfungus contain avery active cellulose
complement of enzymes (i.e. both exo- and endo-cel-
lulases) they are, nevertheless, deficient in -glucosi-
daseactivity.’ Cellulase preparations of Trichoderma
reesel containing higher levelsof p-glucosidaseactivity
can be obtai ned by supplementing with exogenous 3-
gl ucosidase preparati ons derived from another micro-
organismto increasetherate and extent of saccharifi-
cation of cellulose. Fungi belonging to the genusAs-
pergillusniger produce -D-glucosidases in high yields
which are compatiblewith Trichodermareese cellu-


mailto:sriwinarsih26@gmail.com

46 Endoglucanase, exo-glucanase and g-glucosidase activity

RRBS, 9(2) 2014

Reguler Peper ==

lases?. Thekey of enzymeactivity ispH optimum, tem-
perature, interaction with other proteinl” and activities
of combined crude enzymefrom Trichodermareesei
and Aspergillusniger islimited to someof pH and tem-
perature propertiesof thisenzyme.

MATERIALAND METHOD

Sporesuspension prepar ation

Trichodermareesal and Aspergillusniger fromMi-
crobiology laboratory PAU Food and Nutrition De-
partment in Gadjah MadaUniversity Indonesia, was
grown on potatoes dextrose agar for 7 days. From 7
daysold cultured was used to inocul ated for enzyme
production. The sporeswere resuspend in salinewa
ter, 2 ml spore suspend wasinoculated on 50 ml me-
diumwascontainsyeast extract 4 g/l, mat extract 10 ¢/
I, and glucose4 g/l. incubation for 3 dayson waterbath
shaker at 120 rpm and 30°C. count spore by
haemocytometer.

Enzymeproduction

5 gramsricestraw wasmixed with 25 ml nutrition
solutions, per 1000ml contains 1,0 gyeast extract, 1.5
g peptone, 1,4 g (NH,),SO,; 2,0 gKH,PO,, 0,005 g
FeSO,-7H,0, 5ml solution CMC 1%. Theflaskswere
sterilized for 15 minute at 121°C. Two milliliters of
spores (107-108 spores/ml) wasinocul ated and incu-
bates at room temperature and static condition, for 6
daysfor Trichodermareesal and 8 daysfor Aspergillus
niger.

Enzymeextraction

The solid state culture were prepared by adding
100 ml solution 1% tween 80 and shaking at 180 rpm
at 30°C for 60 minutes. The solid material and fungal
biomasswere separated by filtration by cotton. Filtrate
was centrifugation at 5000 rpm, 4°C for 30 minutes.
The clear supernatant used for enzyme assay.

Experimental design

Thefirst experiment, effect of initia pH (4,5; 5; 5,5)
for activitiesmixed crude enzymefrom Trichoderma
reesel andAspergillusniger (0/1; 1/0; 1/1; 1/ 2; 2/1; 1/
3; 3/1(v/v)). Thesecond is effect of incubation tem-
perature (45 and 50°C) for enzymeactivities. ThepH
optimum was determined by measuring enzymes activ-
ity in the pH range 4,5-5,5 incubated at 50°C, and

temperature optimum was determined by assay at ac-
tivity and temperature of 45 and 50°C in presenceeach
substrate dissolved in acetate buffer (pH 5,0).

Activities enzyme assay

CMCaseactivity inthe culturefiltrate was deter-
mined by incubatingthe 0.5 ml of crudeenzymesample
with 0.5 ml of 1% CMC (0.05M Citrate buffer pH
4,5; 5; 5,5) at 50°C for 30 min. After incubation, the
reaction was stopped by theaddition of 1.5ml of DNS
and then boiled for 5 minin boiling waterbath. There-
action mixturewas allowed to cool and thereducing
sugars released were estimated by Miller’s method
(1959).

For the estimation of FPase activity, 500 ul of cul-
turefiltratewas added to test tube containing Whatman
No.1 filter paper strip (1x 6 cm) incubated at 45 and
50°C for 10 min. After that 1.5 ml DNS were added to
test tube and boiled for 5 minutesand absorbancewas
taken spectrophotometrically at 540 nm. Thereducing
endsliberated werethen measured with DNS.

The B-glucosidase activity was determined using
Bergem’ method, one milliliter of 5 mM p-nitrophenyl-
B-glucopyranoside substrate was dissolved in citrate
buffer (pH 4,5; 5; 5,5) and 0,1 ml crude enzymewas
incubated at 50°C for 10 minutes. The reaction was
terminated by addition of 2 ml of 1 M sodium carbon-
ate solution. After cooling down to room temperature,
10 ml of distilled water was added. The absorbance
was measured at 400 nm. The unit of p-glucosidase
activity is defined as the number of pmoles of p-
nitrophenol produced/min/ml enzymeunder the assay
conditions,

RESULT AND DISCUSSION

Theeffect of different substrate pH on cellulaseen-
zymeactivitiesof combined crudeenzymeobtained from
both types of funguswhich arecombined and theactiv-
ity of endo-glucanase, exo-glucanase and B-glucosi-
dase analyzed at different pH and temperature.

Theresult of exo-glucanase activity analyzed the
combination of thetwo enzymes, asshowninFigure,
exo-glucanase activity increased in the crude enzyme
combined of Trichodermareesal and Aspergillusniger
higher than exo-glucanase activity of each crude en-
zyme, wherethe highest exo-glucanase which obtained
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fromthecombined of Trichodermareesal and Aspergllus
niger 2: 1 at pH 5 as high as 1.002 IU/ml while the
value of exo-glucanase activity of crudeenzymefrom
Trichodermareesal 1s0.408 |U/ml dan exo-glucanase
activity fromAspergllusniger is0.338 1U/ml at pH 5.5.

Theanayzed of endo-glucanaseactivity which pro-
duced from Tricodermareesel was 2.21 IU/ml at pH
4.5, while the endo-glucanase activity which produced
fromAspergillusniger was1.34 1U/ml a pH 5.5. Endo-
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Figurel: Theeffect of different pH levelson exo-glucanase
activity of combined crudeenzymefrom Tricoder ma reesei
and Aspergillusniger

glucanaseactivity increasedt0 2.90 IlU/ml at pH50na
ratio of combined crudeenzymecdlulase 1:3 asshown
inFigure?2.

The highest B-glucosidase activity obtained from
Aspergillusniger ashighas0.369 1U/ml & pH 4.5while
thelowest B-glucos dase activity obtained from Tricho-
dermareesei which was 0.074 IU/ml at pH 5.5. As
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Figure2: Theeffect of different pH levelson endo-glucanase
activity of combined crudeenzymefrom Tricoder ma reesei
and Aspergillusniger

shown in Figure 3, B-glucosidase activity tended to
decreasein both crude enzyme which had been com-
bined. B-glucosidase activity of the combined of crude
enzyme produced from Trichodermareesel and As-
pergillusniger (1:3) obtained ahigh activity of 0,316
lU/ml a pH 4.5. Thisiscons stent with the statement of
Dekker!? that theAspergillusniger Showed that B-glu-
cosdase activity optimum at pH 4.5.
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From thethree anayzes of enzymeactivity which
had been done, can been seen that the optimum pH of
thecrudeenzymecdluloseactivity from Trichoderma
reesei and Aspergillusniger or the combineof enzyme
cdlulosefrom both fungusisin ranged of pH 4.5to pH
5.5. Itisa so be expressed by Stewart™ that the extra-
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Figure3: Theeffect of different pH levelson p-glucosidase
activity of combined crudeenzymefrom Tricoder ma reesei
and Aspergillusniger
cellular enzymeswere most efficient intherange pH
4.5to0pH 5.5.

The effect of temperature to the enzyme activi-
tiesof thecombination of crudecelluloseenzyme

Thisstudy establishesthe optimum temperatureto
produce high enzyme activity was about 45 °C to 50
°C, itis useful to regulate the temperature of cellulose
hydrolysis by the enzymewhich iscombination of the
two fungus (Trichodermareesal and Aspergillusniger).
Thisstatement refersto the Sun®, that the optimal tem-
perature hydrolysisusingthefungus Trichodermareesai
isintherange of 45-50° C. In the Figure 4-6 shows
that the highest enzymeactivity a 50 °C in the hydroly-
sisof cdluloseusing enzymesfromthefungi Tricho-
dermareesal, sdllulaseenzymesfromAspergillusniger,
or acombination of enzymes sellulase of thetwo types
of fungus, but the endo-glucanase activity of the crude
enzyme produced fromAspergillusniger washigher at
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Figure4: Theeffect of temper atur eon exo-glucanaseactivity
of the combination of crudeenzymefrom Tricoderma reesei
and Aspergillusniger
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Figure6: Theeffect of temperatureon g-glucosidaseactivity
of thecombination of crudeenzymefrom Tricoder ma reesei
and Aspergillusniger

45 ° C than at 50 °C.
CONCLUSION

Combined crude cellulase enzymes derived from
Trichodermareesal and Aspergillusniger will produce
different activitiesat different pH and temperature as
well. Thehighest value of exo-glucanase activity and
endo-glucanase activity of thetwo typesof fungusare
achieved at pH 5 with aratio of Trichodermareesei
enzymesdllulasebigger thanAspergillusniger. Whereas
for B-glucosidase activity, optimum activity at pH 4.5.
Thehighest activity of crude cellulase enzyme combi-
nations can be achieved at atemperature of 50 °C.
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