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Abstract

In the present study, cellulase-producing bacteria were isolated from press mud sample of Sugar Industry (Louh Purus
Sardar Vallabhbhai Patel Sahkari Sakker Karkhana Kabirdham, Chhattisgarh). The abundantly available press mud waste
obtained during sugar processing was used as a sample for the isolation of cellulase-producing bacteria by using CMC
agar. The isolates were further primary screened for cellulase production through the Congo-Red decolorization method.
The secondary screening was done by the DNS method for the assessment of enzyme units. Although 24 strains were
isolated on CMC agar media. They were further screened for the Congo-Red decolorization test, out of which 07 isolates
showed cellulase production activity in terms of Congo-Red decolorization on agar media. Then these isolates were
further secondary screened by biochemical activity, and after that, 05 isolates were quantitatively analyzed by their
enzyme production by the DNS method. However, all five isolates effectively produced cellulase enzymes and showed
good potential, which may be further scaled up by the optimization process.
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Cellulase is an inducible enzyme that is synthesised by a
large number of microorganisms, either cell-bound or
extracellular, while growing on cellulosic material. Cellulase
are a class of hydrolytic enzyme that break the glycosidic bond
of macromolecules (Cellulose). Cellulose is a linear polymer of
B-D glucosidase units linked by B-1,4 glycosidic bonds. This
enzyme is produced and secreted by both bacteria and fungi.
The activity of cellulases typically depends on a variety of
growth parameters, including pH, temperature, carbon source,
and nitrogen source [1-2].

The enzymatic hydrolysis complexity of enzymes
requires the synergistic action of three types of enzymes,
namely Cellobiohydrolase, Endoglucanase or Carboxymethyl
Cellulase (CM Case) and a-glucosidase. An enzyme known as
cellulase commonly degrades cellulose. Cellulase refers to a
class of enzymes produced by fungi, bacteria and protozoa that
catalyse the celluloysis of cellulose. Cellulase have generated
significant interest due to the diversity of their numerous
applications in the areas of industry and pharmaceuticals [3-4].
The primary applications of cellulase are in the textile industry
for “bio-polishing “of fabrics and producing the stone-washed
look of denims, in household laundry, detergent for improving
fabric softening and brightness [5], in the food, leather, paper,
and pulp industries and also in the fermentation of biomass for
biofuel production. Cellulase are also used in ruminant nutrients
for improving digestibility, in fruit juice processing and another
emerging application is the de-inking of paper.

Isolation and characterization of cellulase-producing
bacteria remain crucial for biofuel resources, biodegradation

and bioremediation. Bacteria have a high growth rate as
compared to fungi and good potential for use in cellulase
production due to their cellulolytic properties. Cellulolytic
properties are shown by some bacterial genera such as
Cellulomonas species, Pseudomonas species, Bacillus species,
and Micrococcus species [6].

MATERIALS AND METHODS

1. Collection of samples: Press mud sample was
collected from the sugar industry from Louh Purus Sardar
Vallabhbhai Patel Sahkari Sakker Karkhana Kabirdham
Chhattisgarh and stored in a sterile vessel at room temperature
until their processing (Fig 1).

2. Isolation of bacteria: The sample was serially diluted
and spread on NAM (Nutrient Agar Media) containing 1%
CMC and incubated for 24-48 hrs. We found clear bacterial
colonies in inoculating plates onto NAM media and analysed
for colony characteristics and subculture in minimal medium
containing 1% CMC, incubated at 37 °C for 24 hours and then
stored at 4 °C [7] (Fig 1).

3. Primary screening of cellulase producing bacteria:
The individual microorganisms were grown on NAM media
supplemented with 1% CMC medium. The pure cultures were
inoculated and incubated at 37 °C until substantial growth was
recorded. The Petri plates were incubated at 40 °C for 30
minutes using a shaker incubator. Plates were flooded with

*Correspondence to: Rachana Choudhary, E-mail: rachanadin@gmail.com; Tel: +91 9770577935

Citation: Sahu T, Choudhary R, Kulkarni P. 2024. Isolation and screening of cellulase producing bacteria from sugar industry waste. Res. Jr. Agril. Sci.

15(4): 918-921.



Congo red and allowed to stand for 5-10 minutes. The clear
zone was formed around the colony due to the hydrolysis of

cellulose by cellulase, which is produced by bacteria [8] (Fig
2).

Fig 1 Collection of press mud samples, isolation and pure culture of bacteria

4. Secondary screening of cellulase producing bacteria:
On the basis of primary screening, the potential isolates were
evaluated for their enzyme activity used for biochemical
characterization. The identified isolates were identified by
performing several biochemical tests, such as Catalase test,
Indole-test, Urease-test, Citrate utilization test, Amylase-test,
Cellulase production test.

5. Cellulase enzyme activity

5a. Preparation of crude enzyme: For enzyme
production, bacterial isolates were incubated with minimal agar
media containing 1% Carboxymethyl Cellulase (CMC)
overnight at 37 °C. After incubation, cultures were centrifuged
at 8000 rpm for 15 minutes and the clear supernatant served as
a crude enzyme solution. This solution was stored at 4°C and
used for enzyme activity measurement using the DNS method.
It was also stored for subsequent enzyme purification and
activity measurement [9].

5b. DNS method: The activity of cellulase was
determined by the DNS method, which measured the amount of
reducing sugar released from CMC. The CMC substrate was

prepared by dissolving in citrate buffer (0.5%), pH 5.0, to stop
the reaction, and adding DNS reagent. The samples were boiled
for 10 minutes and cooled in water to stabilise the colour. The
optical density (OD) was determined at 540 nm, and cellulose
activity was measured as a calibration curve based on glucose
standards [10] (Fig 2).

RESULTS AND DISCUSSION

Initially, 24 bacterial samples were isolated from press
mud sample from the sugar industry (Louh Purus Sardar
Vallabhbhai Patel Sahkari Sakker Karkhana Kabirdham) The
isolates were further screened for primary screening for
cellulase production through Congo-red decolourization in this,
only 7 isolates were giving a positive response (PS1 to PS7)
(Table 1). The isolates showing a positive response to primary
screening were further screened for secondary screening. The
secondary screening was done by the DNS method for the
assessment of enzymes. Five bacterial isolates (PS1, PS2, PS3,
PS5, PS6) were given a positive response on the basis of the
concentration of enzyme activity value for further analysis, as
shown in (Table 2).

Table 1 Biochemical test of potent cellulases producing bacteria

Bacterial isolates  Catalase test Amylase test  Citrate utilization test Indole test Urease test Cellulase test
PS1 + + + + + +
PS2 + + + + + +
PS3 + + - + + +
PS4 - + + + - -
PS5 + - + - + +
PS6 - + - - + +
PS7 - - - - - -
0.125 Table 2 Concentration and enzyme activity of bacteria
B Concentration Bacterial Concentration Enzyme units
0.12 isolates (IU/mg) (IU/mg)
0.115 PS1 0.102 3.0
s PS2 0.109 3.2
z 011 PS3 0.110 3.8
= PS5 0.115 4.0
g 0105 PS6 0.120 4.24
8 01 -
0.095 ] _The aim of this study was to isolate and screen ceIIuIasg—
: producing bacteria from pressmud waste. Cellulolytic bacteria
0.09 - were isolated from Louh Purus Sardar Vallabhbhai Patel
PS1 PS2 PS3 PSS PS6 Sahkari Sakker Karkhana Kabirdham (Chhattisgarh).
Pressmud sample Isolates Appropriate dilutions of each sample were inoculated on

Fig 1 Cellulases activity of different isolates

Carboxymethyl Cellulase (CMC) Agar Media. Maki et al. [11]
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activity were further screened to obtain a pure culture. The pure
culture produced a clear zone when it was flooded with Congo-
red dye, giving a sharp and distinct clear zone around the
cellulase-producing bacteria colonies within 3 to 5 minutes.
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Clear zone-producing bacterial isolates were further used for
primary and secondary screening and therefore obtained the
concentration of cellulase activity at 540nm [12-15].
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Fig 2 Primary and secondary screening of bacterial isolates

Isolation and screening of the various isolates were
performed using serial dilution and the pour plate method. The
selection of the isolates was done on the basis of the discrete
colonies and was further used for screening. In primary
screening, the formation of a clear zone after staining with
Congo-red indicates that these colonies are cellulase producers.
Isolates producing a transparent zone on a CMC agar plate
containing cellulose represent substrate hydrolysis. These
isolates were further taken for secondary screening of the
cellulase-producing bacteria [16-19].

CONCLUSION

The present study was to screen and isolate the best
cellulase-producing bacteria from press mud waste sample.
Cellulolytic potential of the isolates was evaluated by
quantitative as well as qualitative screening methods. Although
42 isolates were obtained on CMC agar plates, they were further
selected for the Congo red decolourization test, out of which 24
isolates were found to have potential activity in cellulase
production in terms of Congo red decolourization on agar
media. The five best isolates were selected by secondary
confirmation by the DNS quantification method PS V (4.24),
after 48 hours of incubation, followed by PS IV (4.0). The
present work can be extended in the future to enhance cellulase-
producing bacteria for optimisation studies and different types
of industries. Enzyme-based industries are gaining importance
over chemical-based industries due to process safety, low
refining costs, high yields, efficient process control and friendly

nature. Enzymes, particularly cellulase have potential
applications in the paper, pharmaceutical, detergent, and food
industries.
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