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ABSTRACT
Objective: The aims of this study is to isolate the cellulolytic bacterial from termites, then produce crude cellulase and determined its cellulolytic
activity.
Methods: The steps of this study consisted of cellulose isolation, cellulolytic bacteria isolation, production of crude cellulase, and determination of
cellulolytic activity.
Results: Cellulose content of corn cobs were ranged from 23.13 to 27.90%. Bacterial isolates found to be positive on screening media producing
clear zone. After incubation of bacterial isolates in broth medium, the media turned into yellowish clear solution. Endoglucanase and total cellulase
activity of isolated bacteria was 0.021 U and 0.022 U, respectively.
Conclusion: Isolated cellulose from corn cobs can used as sole carbon source in isolation of celulolytic bacterial from termites.
Keywords: Corn cobs, Termites, Endoglucanase activity, Total cellulase activity

INTRODUCTION
Cellulolytic is a biological process which controlled and
processed with cellulase system. Cellulase system consists of
three classes of soluble extracellular enzymes, i.e 1,4-βendoglucanases, 1,4-β-exoglucanases, and β-glucosidases (β-Dglucoside glucohydrolases or cellobiases) [1]. These enzymes
hydrolyze cellulose to glucose [2]. One of the best source for
cellulolytic system is symbiotic microorganism in intestinal tract
of organism with cellulose as source of metabolizable sugar
(glucose). Termites had symbiotic microorganism in their
intestinal tract which digest the cellulolytic food [3,4]. Cellulase
used in various industrial processes, including biofuels such as
bioethanol [5], triphase biomethanation [6], plants and
agriculture waste processing [7,8], chiral separation and ligand
binding studies [9]. In 2008, Indonesian corn production reached
15.86 million tons of dry corn kernels, which corn cobs
estimated at 6.8 million tons [10]. It is necessary to use corn
cobs to increase the added value and prevent the environmental
pollution. In this study, corn cobs used as cellulose sources to
cellulase production of isolated bacteria from termites.
MATERIALS AND METHODS
Corn cobs and termites were collected from Jatinangor West Java
Indonesia. All chemical reagent are analytical grade (Merck).
Cellulose Content Analysis and Cellulose Isolation from Corn
Cobs
Corn cobs were washed, chopped, dried, milled, and sieved to 20
mesh then 40 mesh. Cellulose content analysis was conducted using
Chesson method as described by Mudyantini [11]. Cellulose isolation
was conducted by modifying method as described by Norashikin and
Ibrahim [12].
Screening and Isolation of Cellulolytic Bacteria
Termites were collected from dead trees in Jatinangor area.
Termites were crushed in 0.9% saline solution under sterile
condition. The 0.1 mL extract was inoculated in basal salt media
(NaNO3 2.5 g; KH2PO4 2 g, MgSO4 0.2 g, NaCl 0.2 g, CaCl2.6H2O 0.1 g,
and distilled water 1 L) containing 2.5 g of isolated cellulose from

corn cobs. These cultures were incubated for 7 days in a shaker
incubator at 37 °C and 100 rpm. Bacterial colony was isolated on an
agar media composed of KH2PO4 0.5 g; MgSO4 0.25 g, 2 g of isolated
cellulose from corn cobs, agar 15 g, gelatin 2 g, and distilled water 1
L, pH adjusted to 6.8-7.2 [13].
Confirmation of the cellulolytic ability of bacterial isolates was
performed by streaking on the cellulose Congo-Red agar media
composed of KH2PO4 0.5 g, MgSO4 0.25 g, 2 g of isolated cellulose
from corn cobs, agar 15 g, Congo-Red 0.2 g, gelatin 2 g, and distilled
water 1 L, pH adjusted to 6.8-7.2. Colonies which discoloration of
Congo-Red were said as positive cellulolytic bacteria [8]. Cellulolytic
potential of positive isolates were qualitatively estimated by
calculating hydrolysis capacity (HC), i.e. the ratio of diameter of
clearing zone and colony [14].
Cellulase Production
The selected isolat were cultured at 37 °C and 150 rpm in
production media composed of KH2PO4 0.5 g, MgSO4 0.25 g, gelatin 2
g, 2.5 g of isolated cellulose from corn cobs, and distilled water 1 L,
pH adjusted to 6.8-7.2. Broth culture were incubated for 3 days, then
centrifuged at 5000 rpm and 4 °C for 15 min. Supernatant was
collected and stored as crude enzyme preparation at 4 °C. Pellet was
subjected to gravimetric analysis to determine the residual cellulose
[15].
Cellulase Assay
Endoglucanase activity was determined by incubating 0.5 mL
supernatant with 0.5 mL of 2% cellulose in 0.05 M sodium citrate
buffer (pH 4.8) at 50 °C for 30 min. Total cellulase activity was
determined by incubating 0.5 mL supernatant with 1 mL of 0.05
M sodium citrate buffer (pH 4.8) containing 50 mg of cellulose.
After incubation for 1 hour at 50 °C, the reaction was terminated
by adding 3 mL 3,5-dinitrosalicylic acid (DNS) reagent to 1 mL of
reaction
mixture.
Reducing
sugar
were
estimated
spectrophotometrically using glucose as standards [16]. The
enzymatic activity were defined in international units (IU). One
unit of enzymatic activity defined as the amount of enzyme that
releases 1 µmol reducing sugar (measured as glucose) per mL
per minute.
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RESULTS AND DISCUSSION
Cellulose Content Analysis and Cellulose Isolation From Corn Cobs
The sieving process used to increase the surface area contact and
improve the performance, because of uniformity of particle size.
Table 1 showed that the smaller particle size of simplicia had
smaller cellulose content. This is because cellulose is polymer, so
reducing of particle size can break the glycosidic bond between
monomers thus damage the cellulose structure.
The yield of cellulase isolation from corn cobs was 1.25 ± 0.48 g. The
steps of cellulose isolation consisted of delignification, hemicellulose

hydrolysis, and bleaching. The yield of isolated cellulose (12.5%)
smaller than cellulose content (23.13 to 27.90%). This is caused by
cellulose lost during the process. So, we need shorter isolation steps,
but isolated cellulose meets the requirements.
Screening and Isolation of Cellulolytic Bacteria
Isolation of bacteria carried on termites, because these insects can
digest wood components. Bacterial isolates found to be positive on
screening media (isolated cellulose Congo-Red agar) producing clear
zone beneath and around the colonies (Fig. 1). The colonies which
formed clear zone was chosen to determine the hydrolysis capacity
(HC) from bacterial isolate.

Table 1: Cellulose Content Analysis
Mesh
40
20

Cellulose content (%)
23.13 + 0.43
27.90 + 0.38

Table 2: Hydrolytic Capacity Measurement of Bacterial Isolates
Colony
1
2
3
Average

Colony diameter (mm)
5.1
4.7
4.9

Clear zone diameter (mm)
26.7
23.6
25.3
25.2 + 1.56

Hydrolytic capacity
5.24
5.02
5.16
5.14 + 0.09

The hydrolytic capacity value (Table 2) obtained is similar to range reported by Gupta et al (2011), i.e. ranged from 4.32 to 5.49. This is indicates
that the bacterial isolate had ability to degradate the cellulose, so termites can digest cellulose to produce glucose for carbon sources.

Cellulase Assay
Cellulase system consist of 1,4-β-endoglucanase, 1,4-β-exoglucanase,
and β-glucosidase (β-D-glucoside glucohydrolase or cellobiase) [1].
The synergy of third enzymes do complete hydrolysis of cellulose to
glucose [2]. In this study, glucose used as standard and DNS reagent
used to stop the enzymatic reaction, so the reaction product can be
measured. The reaction between glucose and the DNS reagent gave
maximum absorption at 450 nm.
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Congo red is used as an indicator of the presence of cellulolytic
enzymes which secreted into the media. This is because congo red
showed strong interaction with polysaccharides containing β(1 4)-D-glucopiranocyl bond and β-(1 3)-D-glucan bond, and
perhaps with some galactoglucomannan hemicellulose [17]. The
advantage of this method is able to calculate and characterize
cellulolytic microorganisms based on the color intensity of congo
red-glucan complex.

After 72 hours of incubation of bacterial isolates in broth medium,
the media turned into yellowish clear solution. Centrifugation
conducted to separate the crude enzyme in the supernatant from the
sediment. The sediments containing residual cellulose which not
hydrolyzed. Gravimetric analysis showed that the residual cellulose
was 0.0053 mg (0.011%).
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Cellulase Production
Isolated cellulose from corn cobs is used as the sole carbon source
for cellulolytic bacteria which cultured in broth media. Cellulase
which produced by bacterial isolates are extracellular enzyme [1].
This has been confirmed from the results of isolation of cellulosedegrading bacteria that produce clear zone beneath and around the
colonies.

y = 0.004x + 0.059
R² = 0.992

0.6
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Fig. 1: Clearing zone on isolated cellulose Congo-Red agar for
bacterial isolate after 48 hours of incubation

Fig. 2: Glucose calibration curve

Incubation of cellulase and isolated cellulose from corn cobs gave
absorbance of 0.505 for endoglucanase activity and 0.547 for total
cellulase activity. Hence, we found that the glucose concentration
were 111.5 ppm and 122.0 ppm. So, bacterial isolates had
endoglucanase and total cellulase activity at 0,021 U and 0,022 U,
respectively.
CONCLUSION
Cellulose content of corn cobs were ranged from 23.13 to 27.90%.
Isolated cellulose from corn cobs can used as sole carbon source in
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isolation of celulolytic bacterial from termites. Bacterial isolates
which isolated from termite had endoglucanase and cellulase total
activity, i.e. 0.021 U and 0.022 U, respectively.
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