International Journal of Genetic Engineering and Biotechnology.
ISSN 0974 3073 Volume 5, Number 1 (2014), pp. 49-56

© International Research Publication House
http://www.irphouse.com

“Media Optimization Studies for Cellulase Production
from Lactococcus lactis and Cellulomonas fimi ”

Shekhar Shinde!, Akash Sharma?

'Raipur Institute of Technology, CSVTU
C-2/13, Sector-4, Udaya Society, Tatibandh,
Raipur (Chhattisgarh) 492001, India.

Abstract

Cellulases are a group of hydrolytic enzymes and are capable of
degrading lignocellulosic materials. Cellulases have wide range of
applications. This work focuses on media optimization for production
of cellulase by using Lactococcus lactis and Cellulomonas fimi.
Different cultural conditions were examined to assess their effect in
optimizing enzyme production. Several other parameters like pH,
temperature, time duration, and its concentration were also optimized
for the cellulase production. Media of pH 4 gave 2.13 IU/mL cellulase
activity. Optimum pH for cellulase production was between 4.0 and
4.5. Submerged fermentation at 120 rpm at 28°C gave higher yields of
cellulase compared to static condition.
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1. Introduction

Cellulose is an organic compound, formula (C¢H100s), , a polysaccharide consisting
of a linear chain of several hundred to over ten thousand B(1—4) linked D-
glucose units. The recent thrust in bioconversion of agricultural and industrial wastes
to chemical feedstock has led to extensive studies on cellulolytic enzymes produced
by fungi and bacteria (Baig.et.al.,2004). Large quantities of lignocellulosic wastes are
generated through forestry, agricultural practices and industrial processes, particularly
from agro-allied industries such as breweries, paper pulp, textile and timber
industries. These wastes generally accumulate in the environment thereby causing
pollution problem (Abu et al., 2000). Cellulose is the most common organic
compound on Earth. About 33% of all plant matter is cellulose (the cellulose content
of cotton fiber is 90%, that ofwoodis 40-50% and that of dried hempis
approximately 45%).
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2. Materials and Methodology

Micro-organism used :- Lactococcus lactis , Cellulomonas fimi.

Media :- NAM (Nutrient Agar media )

Extraction media :- Medium composition described by Mandles and Weber for 1L.
The pH of media was adjusted to 5.0 = 0.2. Then, 100 ml of the liquid medium was
placed in 250 ml flask and sterilized by autoclaving 121°C for 15 min.

2.1. Optimizing parameters

2.1.1. Optimization of temperature

Optimization of temperature was carried out by incubating the medium at 20°C, 30°C
and 34°C, in orbital shaker incubator at 120 rpm , Room temperature and soil
incubator respectively. After regular intervals, enzyme assay was performed.

Figure 2. Soil Incubator

2.1.2. Optimization of substrate concentration

The substrate used was taken in different concentration , in 100 ml fermentation
media, in 250 ml flasks. The flask was inoculated Lactococcus lactis and
Cellulomonas fimi and incubated at 28 + 2°C at 120 rpm in orbital shaker-incubator.
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2.1.3. Optimization of fermentation time

Fermentation time was optimized by putting various flasks, containing fermentation
medium, at from 24 to 192 h, at 28 +2°C in to orbital shaker-incubator at 120 rpm.
Enzyme assay is carried out at regular intervals.

2.1.4. Effect of static and agitated condition

There were two sets prepared, to check the effect of static and agitated condition on
enzyme activity. In both sets, all the conditions (pH, temperature, substrate
concentration) applied were kept similar. One set was put in orbital-shaker incubator
at 120 rpm, while other set was kept in static condition (soil incubator).

After regular intervals, enzyme assay is carried out.

2.2. Protein estimation is done by Folin — Lowry Method and O.D is taken at 660
nm.
Test tube samples :-
1. Blank
2. 5 Standard (S1, S2, S3, S4, S5) with different concentrations of working BSA
(WBSA)

Test Samples :- 1ml of Enzyme was added to each of the sample.T1 Lactococcus
lactis, T2 Cellulomonas fimi.

3. Formula Used
3.1. Enzyme Activity,

Unit'ml of enzyme extract= mg of cellulose released x 30
volume of enzyvme used

4. Result and Discussion

4.1. Optimization of temperature

Optimization was carried out by incubating the fermentation flask for 72 hours at
20%, 30% and 34°c and the cellulase activities were 1.7, 2.6, 2.68 IU/mL,
respectively.

4.2. Optimization of fermentation time

As seen in Table 1, the flasks were incubated at different time duration; 48, 72, 96 hr
and cellulase activities of 2.55,2.68,1.94 1U/mL were obtained, respectively. Thus, at
72 h maximum degradation was observed. The highest cellulase level of was
achieved on the 4th day of the fermentation period.
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Tablel. Optimization of temperature and fermentation time.
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HOURS 20%c 30% 34%
Cellulase activity | Cellulase activity | Cellulase activity
1IU/mL 1IU/mL 1IU/mL

48 1.5 2.4 2.55

72 1.7 2.6 2.68

96 1.2 1.8 1.94

Cellulase activity 1UfmL

Cellulase activity IU/mL

20 c

Cellulase activity IU/mL

30 c

Temperature & Hour

Cellulase activity IU/mL

34 c

W45 Hrs

W72 Hrs

W96 Hrs

Fig 3 . Comparion of Cellulase activity at different temperature and time.

4.3. Optimization of pH
As shown in Figure 4, effect of pH on cellulase production was determined at pH
values of 4.0, 5.0, and 6.0; and cellulase activity obtained were 2.13, 1.39 and 1.13
IU/mL, respectively. Optimum pH for cellulase activity was between 4.0 and 4.5.

Maximum cellulase activity was 2.13 1U/mL found at pH 4.0.

Table2. Optimization of pH

Cellulase Activity

2.13

1.39

oA~ T

1.13
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W Cellulase Activity

pH & cellulase activity
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Sample

Fig 4. Comparion of Cellase activity at different pH

4.4, Effect of static and agitated condition

Maximum activity of cellulase enzyme was observed at agitated condition. The
Cellulase activity was around 2.45 1U/mL at 120 rpm after 96 h incubation period.
But in static condition, maximum cellulose activity was observed at 72 h which was
1.23 IU/mL. This was around half of the maximum activity than agitation condition.

Table3. Effect of conditions

Conditions Cellulase Activity (1U/ml)
Agitated Condition 2.45
Static Condition 1.23
Cellulase Activity (IU/ml)
3
2.5
2
1.5 -
m Cellulase Activity (IU/ml)
1
0.5
0 |
Agitated Condition Static Condition

Figure 5. Cellulase activity at different conditions



54

Shekhar Shinde, Akash Sharma

5. Conclusion

The Media was optimized under various parameters like temperature, pH
fermentation time and static and agitated condition. We found that maximum cellulase
activity was found at 34 degree Celsius , at agitated condition , at pH 4 for 72 hours
fermentation time. Thus we concluded that for production of cellulose from
Cellulomonas fimi and Lactococcus lactis the following conditions are required to be
followed for maximum cellulase activity.

References

[1]

[2]

[3]
[4]
[5]
[6]

[7]
[8]
[9]

[10]

[11]

[12]

[13]

Abu EA, Onyenekwe PC, Ameh DA, Agbaji AS, Ado SA (2000). Cellulase
(E.C.3.2.1.3) production from sorghum bran by Aspergillus niger SL 1: An
assessment of pretreatment methods. Proceedings of the International
Conference on Biotechnology: Commercialization and Food security, Abuja,
Nigeria. pp. 153-159.

Akiba S, Kimura Y, Yamamoto K, Kumagai H (1995). Purification and
characterization of a protease-resistant cellulase from Aspergillus niger. J.
Ferment. Bioeng. 79(2): 125-130.

Baig MMV, Baig MLB, Baig MIA, Ysmeen M (2004). Saccharification of
banana agro-waste by cellulolytic enzymes. Afr. J. Biotechnol. 3(9):447-450.
Beguin P, Anbert JP (1993). The biological degradation of cellulose. FEMS
Microbiol. Rev. 13: 25-58.

Bhat MK, Bhat S (1997). Cellulose degrading enzymes and their potential
industrial applications. Biotechnol. Adv. 15: 583-620.

Coral G, Arikan B, Unaldi MN, Guvenmes H (2002). Some properties of
crude carboxymethyl cellulase of Aspergillus niger Z10 wild-type Strain.
Turk. J. Biol. 26: 209-213.

Coughlan MP (1985). Cellulases: Production properties and applications.
Biochem. Soc. Trans. 13: 405-406.

Han SJ, Yoo YJ, Kang HS (1995). Characterization of a bifunctional cellulase
and its structural gene. J Biol. Chem. 270(43): 26012- 260109.

Howard RL, Abotsi E, Jansen van REL, Howard S. (2003). Lignocellulose
Biotechnology: Issue of Bioconversion and Enzyme production. Afr. J
Biotechnol. 2(12): 602-619.

Khan MDMH, Ali S, Fakhru’l-Razi A, Alam MDZ (2007). Use of fungi for
the bioconversion of rice straw into cellulase enzyme. J. Environ. Sci.Health
Part B. 42: 381-386.

Kodali B, Pogaku R (2006). Pretreatment studies of rice bran for the effective
production of cellulase. Elect. J. Environ. Agric. Food. Chem. 5(2): 1253-
1264.

Mandels M (1985). Applications of cellulases. Biochem. Soc. Trans. 13: 414-
415.

McCleary BV, Glennie-Holmes M (1985). Enzymatic quantification of (1-3)
(1-4)-_-D-glucan in barley and malt. J Inst. Brew. 91: 285-295.



Media Optimization Studies for Cellulase Production from Lactococcus... 55

[14]

[15]

[16]

[17]

[18]

[19]

Miller GL (1959). Use of dinitrosalicyclic acid reagent for determination of
reducing sugar. Biotechnol. Bioeng. Symp. 5: 193-219.

Narasimha G, sridevi A, Buddolla V, Subhosh CM, Rajsekhar RB(2006).
Nutrient effect on production of cellulolytic enzymes by Aspergillus niger.
Afr. J Biotechnol. 5(5): 472-476.

Ojumu TV, Solomon BO, Betiku E, Layokun SK, Amigun B (2003). Cellulase
production by Aspergillus flavus Linn isolate NSPR 101 fermented in sawdust,
bagasse and corncob. Afr. J Biotechnol. 2(6): 150-152.

P.B.Acharya, African Journal of Biotechnology Vol. 7 (22), pp. 4147-4152, 19
November, 2008 Available online at http://www.academicjournals.org/AJB
ISSN 1684-5315 © 2008 Academic Journals.

Solomon BO, Amigun B, Betiku E, Ojumu TV, Layokun SK
(1999).Optimization of Cellulase Production by Aspergillus flavus Linn
Isolate NSPR 101 Grown on Bagasse. JNSChE. 16:61-68.

Tarek AAM, Nagwa AT (2007). Optimization of cellulase and -glucosidase
induction by sugarbeet pathogen Sclerotium rolfsii. Afr. J. Biotechnology.
6(8): 1048-1054.



56

Shekhar Shinde, Akash Sharma



