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ABSTRACT

Proteases have wide variety of functions and commercial applications. Protease is the third largest groups of industrial enzymes and is used in detergents
production, leather industry, food industry, pharmaceutical industry and bioremediation processes. Protease and amylase are well known industrially
important enzymes. To study the UV mutated protease enzyme from various sources. Microbes were isolated from curd, buccal cavity are probiotics
were maintained under optimum conditions, the microbial growth and enzyme production carried out at 37 'C for at 24 hours and pH 7.0. The isolated
microbes were mutated using UV radiation exposure which enhanced protease and amylase enzymes production. The protease enzyme was confirmed
using protease and amylase assay. The isolated bacteria have the ability to produce the industrially valuable enzymes which have various industrial
applications. The protease enzyme has wide applications in many industries and therefore the UV mutated enzyme will have more thermostability.
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INTRODUCTION

Proteases have wide variety of functions and commercial
applications' .Protease is the third largest groups of industrial
enzymes and is used in detergents production, leather industry,
food industry, pharmaceutical industry and bioremediation
processes>®. They are classified into various groups such as
alkaline protease, serine protease, cysteine protease, aspartic
protease and metallo protease*. Currentlyl3 billion tons of
alkaline proteases find their applications in house hold laundry as
detergents. Alkaline proteases were the first enzyme produced in
bulk. Plant, animal and microbial sources are employed in there
enzyme production. Microbial proteases are preferred to plant and
animal sources to various advantages. A variety of
microorganisms such as bacteria, fungi, yeast and Actinomycetes
are known to produces enzymes’. Among all the microorganisms,
Bacillus species produces a wide variety of extra-cellular
enzymes like protease, amylase and lipase®® e.g. B. cereus, B.
sterothermophilus, B. mojavensis, B. megaterium and B.
Subtilis.”® Mutant B. cereus has the ability to sporulate in the
presence of a high concentration of amino acids and glucose to
produced excessive amounts of extracellular protease®. Amylases
are extracellular enzymes that have the ability to hydrolyze the
glycosidic linkages of starch and glycogen. Amylase enzyme
were obtained from various sources, but amylases from fungi are
the most important in biotechnology and food technology
applications.! The present study was focused for the production
of curd, buccal and probiotics isolated from Trichy Research
Institute for Biotechnology at Trichy in Tamil Nadu.

MATERIALS AND METHODS
Collection of samples

The curd and probiotics sample were collected from Trichy
Research Institute for Biotechnology at Tamil Nadu in India and

the buccal cavity sample was collected from buccal cavity of a
volunteer. The reagents and chemicals used for this project were
taken from SRL India.

Isolation and Identification
Curd

A loop full of curd was taken and it was dissolved in 5 ml of
Nutrient broth and incubated at 37 °C for 24 h with pH 6.8 in
control incremental condition for enrichment. Subculture was
prepared using spread plate technique'®.

Buccal cavity

A sample was swabbed from the buccal cavity of a human
volunteer and it was dissolved in 5 ml of Nutrient broth and
incubated at 37 °C for 24 h with pH 6.8 in control incremental
condition for enrichment plate!!.

Probiotics

The pre stored probiotic sample was taken from Bacillus cereus
and mixed with 5 ml of nutrient broth. After inoculation of the
sample, the mixture was incubated at 37°C for 24 h with pH 6.8.
The nutrient agar was prepared and a loop full of sample was
streaked in the plate by quadrant streaking method and incubated
at 37 °C for 24 h'2,

Biochemical activity analysis for microbes

Grams’ staining was performed to identify grams reaction'®.
Motility test was carried out for the spontaneous movement of a
cell from one location to another by consumption of energy.
Morphology was used to determine the shape of the bacteria.
Indole test was performed on bacterial species to determine the
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ability of the organism to convert tryptophan into Indole by the
deamination of tryptophan. Methyl red test was used to identify
bacteria producing stable acid by mechanisms of mixed acid
fermentation of glucose. The above biochemical activity tests
were carried out for all selected microorganisms’.

Mutant colony selection

The isolated pure culture was spread over the nutrient agar
medium on the plate. The plate was separated into two portions;
one half of the portion was covered with aluminum foil that
protects microbes from the UV exposure. The plate was placed
under UV exposure for different time periods of (10, 20, 30 min)
and incubated at 37 °C for 24 h, mutant colony were used for
future study'4.

Screening for proteolytic activity

Milk solids (w/v), 1.5% agar (w/v), 0.5% beef extract (w/v), 0.3%
yeast extract (w/v) were incubated at 37°C for 24 h with pH6'%.

Protease production

The culture medium used in the protease production contained
0.5% glucose (w/v), 0.75% peptone (w/v), 0.5% (w/v)
MgS04.7H,0, 0.5% (w/v), KH,POs (w/v), and 0.01% (w/v)
FeS0,4.7H,0S (w/v) maintained at 37°C for 24 h with pH 6.8 in
a shaking incubator at (140 rpm). At the end of each fermentation
period, the entire fermentation broth was centrifuged at 10,000
rpm at 4°C for 15 min and the clear supernatant was used for
crude enzyme preparation'®.

SDS Page
The SDS page technique was carried out protocol'’. The protein

samples such as buccal cavity, curd and probiotic extracts were
subjected to 10 % SDS PAGE with 200 KDa protein markers.

RESULTS
Isolation and identification

The bacteria isolated were identified based on their morphology,
growth conditions, gram stain, motility and biochemical tests
[Table 1].

The probiotic microbe isolated was characterized by the cocci
shape, gram negative bacteria were positive for motility, Indole,
methyl red similarly the buccal cavity 2 microbe isolated was
characterized by rod shape gram negative bacteria which were
positive for motility, Indole, methyl red. The Buccal cavity 1
microbe isolated was characterized by the rod shape, gram
positive bacteria, presence of motility, methyl red and absence of
Indole. The Curd 1 microbe isolated was characterized by rod
shape, gram negative bacteria, presence of methyl red, Indole, and
absence of motility. The Curd 2 microbe isolated was
characterized by rod shape, gram positive bacteria, and presence
of Indole and absence of motility, methyl red.

Mutant colony selection

After 24 h of incubation the mutant colony was observed in UV
exposure portion of the plate. The Figure 1 showed more colonies
in the UV unexposed portion of the plate. In Figure 4, UV
exposed portion decreases with increasing time [Figure 1] [Figure
2] [Figure 3] [Figure 4].

The microbes isolated from buccal cavity 2 was shown maximum
UV exposure with stability similarly the microbes isolated from
curd was 2 shown minimum UV exposure.

Screening for proteolytic activity
The zone formation represents the lysis of skim milk agar

medium. A clear zone of skim hydrolysis indicates of protease
producing organism Bacillus cereus [Figure 5].

Table 1
S.No Microorganism Morphology Gram Positive / Negative Motility Indole Methyl red
1 Probiotic Cocci Gram negative + + +
2 Buccal 1 Rod Gram positive + +
3 Buccal 2 Rod Gram positive + + +
4 Curd 1 Rod Gram negative B + +
5 Curd 2 Rod Gram positive + +

Probiotic

Buccal -1

Buccal -2

Curd -1

Figure 1: Mutant colony selection at 10 min UV exposure
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Probiotic Buccal -1 Buccal -2 Curd -1 Curd -2

Figure 2: Mutant colony selection at 20 min UV exposure

Probiotic Buccal -1 Buccal -2 Curd -1 Curd -2

Figure 3: Mutant colony selection at 30 min UV exposure
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Figure 4: Effect of mutant colony selection under UV exposure

Figure 5: Screening for proteolytic activity of Bacillus cereus
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Figure 6: Conformation test for protease using SDS-PAGE

SDS-Page

The presence of protease enzyme was observed only in probiotic
supernatant at 45 kDa compare to curd and buccal. Furthermore,
from the present study the isolated microbes in probiotic show
their presence on SDS-Page [Figure 6].

DISCUSSION

The probiotic bacteria have beneficial effects due to factors
includes regulation of intestinal microbial homeostasis, changes
in the availability of nutrients bring and modulation of local and
systemic immune response'$.

The previous study reported that protease enzyme from probiotics
showed a molecular weight of 37 kDa!®. A study conducted in
probiotics showed a molecular weight of 30 kDa?.

A study conducted in probiotics showed the three predominant
protein molecules from the SDS-Page of Hi Trap ion exchange?!.
The loss of non-protein compound of protease enzymes seen with
weight of 34 kDa, 17 kDa, 13 kDa. The protease enzyme was
observed in 45" band.

CONCLUSION

The identified Bacillus cereus has the ability to produce
protease enzyme. Protease enzyme shows higher activity at
UV mutated conditions. The confirmation of protease enzyme
was identified by SDS-Page. In industry, the protease enzyme
plays a vital role in the production of detergents, leather industry,
food industry, pharmaceutical industry and bio remediation
processes.

ACKNOWLEDGEMENT

The authors are thankful Trichy Research Institute for
Biotechnology at Tamil Nadu in India for their encouragement
and support in carrying out the work in Screening and UV
mutated of protease enzyme.

REFERENCES

1.

10.

11.

Janser R, Castro S De and Sato HH. Synergistic effects of
agro industrial wastes on simultaneous production of protease
and a-amylase under solid state fermentation using a simplex
centroid mixture design; 2013. p. 813-821.

Wei Wang, Rita Vignani, Monica Scali, Maura Cresti M. A
universal and rapid protocol for protein extraction from
recalcitrant plant tissues for proteomic analysis 2006; 27(13):
2782-2786.

Rao MB, Tanksale AM, Ghatge MS and Deshpande VV.
Molecular and Biotechnological Aspects of Microbial
Proteases. Microbiology and Molecular Biology Reviews
1998; 62(3): 597-635.

Balachandran C, Duraipandiyan V and Ignacimuthu S.
Purification and characterization of protease enzyme from
actinomycetes and its cytotoxic effect on cancer cell line
2012; (A549): 392-400.

A Rasheedha Banu, M Kalpana Devi, GR Gnanaprabhal, B V
Pradeep, M Palaniswamy. Production and characterization of
pectinase enzyme from Penicillium chrysogenum 2010; 3(4):
377-381.

Puri S, Beg QK and Gupta R. Optimization of alkaline
protease production from Bacillus sp. by Response surface
methodology. Current Microbiology 2002; 44(4): 286-290.
Olajuyigbe F and Ajele J. Production dynamics of
extracellular protease from Bacillus species. African Journal
of Biotechnology 2005; 4(8): 776-779.

Karlsson A and Arvidson S. Variation in Extracellular
Protease Production among Clinical Isolates of Microbiology
2002; 70(8): 4239-4246.

Angelo N and Holt SC. Regulation of Extracellular Protease
Production in Bacillus cereus T: Characterization of Mutants
Producing Altered Amounts of Protease 1971; 106(3): 1016-
1025.

Sanjeeb kumar Mandal, Sunitha Vuppu S. Preliminary
studies on probiotic potential of selected lactobacillus VIT
SSV strains screened from curd samples of Vellore, Bihar,
Haryana and Varanasi, International Journal of Pharma and
Biosciences 2013; 4(2): 193-200.

Hamoud Khalid Aishaya, Saleh Ahmed Alogla Khalid
Sukhail G  Alshammari, Carlo L Isolation and
Characterization of Bacterial Species from Patients with
Dental Caries and Caries-free Subjects; 2016. p. 2—6.

83



12.

13.

14.

15.

16.

17.

K. Saranya et al. Int. Res. J. Pharm. 2019, 10(5)

Dharmaraj Ramesh, Annadurai Vinothkanna, Amit Kumar
Rai, Venkada Subramanian. Isolation of potential probiotic
Bacillus spp and assessment of their subcellular components
to induce immune responses in Labeo rohita against
Aeromonas hydrophila. Fish and shellfish immunology 2015;
45(2): 268-276.

Mahmoud W Yaish, Irin Antony, Bernard R Glick. Isolation
and characterization of endophytic plant growth- promoting
bacteria from date palm tree (Phoenix dactylifera L.) and their
potential role in salinity tolerance 2015; 107(6): 1519-1532.
Sreedevi Basavaraju, Chandrasekhar Kathera, Pramoda
Kumari Jasti PK. Purification, characterization and
application of novel alkaline protease from new Bacillus
cereus UV -15 mutant 2017; 7(4): 1-12.

Dalal Rupali. Original Research Article Screening and
Isolation of Protease Producing Bacteria from Soil Collected
from Different Areas of burhanpur Region (MP) India 2015;
4(8): 597-606.

Kubendran Devaraj, Salma Aathika, Karthik Periyasamy,

Premkumar Manickam Periyaraman. Production of
thermostable multiple enzymes from  Bacillus
amyloliquefaciens KUB29. Natural Product and Research;
2018. p. 1-4.

Jennifer Vandooren, Nathalie Geurts, Erik Martens, Philippe

18.

19.

20.

21.

E Van Steen Ghislain. Zymography methods for visualizing
hydrolytic enzymes 2013; 10(3): 211-220.

MS Hossain, MAA Al Bari, Mir II Wahed. Biochemical
Characterization of Probiotics Available in Bangladesh,
Journal of Scientific Resesrch 2016; 8(1): 101-108.

Orhan E, Amay D and Guvenilir Y. Partial Purification and
Characterization of Protease Enzyme from Bacillus subtilis
and  Bacillus  cereus. Applied Biochemistry and
Biotechnology 2005; vol 121-124: 183-194.

Monika Prakash, Rathindra Mohan Banik RM, Claudia Koch
- Brandt. Purification and characterization of Bacillus cereus
Protease suitable Detergent Industry. Applied Biochemistry
and Biotechnology 2005; Vol 127: 143-155.

Yendri Junaidi , Ambar Pertiwiningrum, Yuny Erwanto and
Nanung Agus Fitriyanto Semi Purification and Identifications
Molecule protein Weigh of Alkaline Protease Enzyme from
Bacillus cereus LS2B. International Journal of Bio-Science
and Bio-Technology 2016; Vol. 9(3): 89-100.

Cite this article as:

K. Saranya et al. Study of UV mutated protease enzyme from

various sources.

Int. Res. J. Pharm. 2019; 10(5):80-84

http://dx.doi.org/10.7897/2230-8407.1005167

Source of support: Nil, Conflict of interest: None Declared

Disclaimer: IRJP is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while
every effort has been taken to verify the accuracy of the content published in our Journal. IRJP cannot accept any responsibility or liability for
the site content and articles published. The views expressed in articles by our contributing authors are not necessarily those of IRJP editor or
editorial board members.

84



