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Abstract: Pectinases have potential application in food industry and hence are one of the fast upcoming enzymes of commercial 
sector with 25% share in global market. Pectinases are of major importance in clarification of concentrated fruit juices and so are 
extensively used in processing of fruits and vegetables. Diverse pectin rich sources and soils were screened for pectinolytic 
isolates.  An efficient bacterial isolate was isolated from vegetable dump yard soils showed highest polygalacturonase activity. It 
was identified culturally, morphologically and biochemically as Bacillus sp. The selected isolate Bacillus Sp was subjected to16s 
RNA sequencing and phylogenetic analysis for genetic identification. The sequenced sample data was analyzed using 
Bioinformatics tools like Basic Local Alignment search tool (BLAST N) for nucleotide matching and phylogenetic tree was 
constructed using MEGA 4.1 software (Molecular Evolution Genetic Analysis).16S gene sequencing and Phylogenetic analysis of 
potential pectinolytic Bacterial sp showed 96% sequence similarity with Bacillus subtilis and was labelled as Bacillus 
subtilisKANP. The isolate under study was further studied for pectinases and other enzymes production as these enzymes have 
ample applications in fruit juice industry.  
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I. INTRODUCTION 

    Pectinases are among the first enzymes to be used in 
industries, from as early as 1930s.  Today there are two 
major categories of pectic enzymes i.e. acidic pectinases 
and alkaline pectinases that dissolve the extracellular 
matrix of plant tissues [1]. Pectinolytic enzymes though 
have a major role in fruit based food industries they have 
other minor applications also. It has been reported that 
microbial pectinases account for 25% of the global food 
enzymes sale and at present, majority of these commercial 
preparations are done from microorganisms [2].  
Pectinases are the industrially important enzymes and 
have potential biotechnological applications in paper and 
pulp industries [3], textile industries [4], bio-scouring of 
cotton fibers [5], tea and coffee fermentation [6], oil 
extraction [7], waste management [5], degumming of plant 
bast fibers [8], retting of plant fibers [9], protoplast fusion 
technology and other industries. Today 75% of the 
estimated sale of industrial enzyme is contributed by 
pectinases [1]. Commercial exploitation of pectinases 
mainly polygalacturonases has been well established in 
fruit juice industry for clarification of various fruit juices. 
Enzymatic treatment of fruit juices for juice clarification 
may be done by viscometric studies [10].   In the present 
study polygalacturonase producer Bacillus sp  isolated 
from vegetable dump yard soils is identified and 
characterized culturally, morphologically and 
biochemically. The bacterial strain selected is not only an 
efficient pectinase producer but also a multi enzyme 
producer. Such strains are of commercial significance in 
industry. Therefore it is further identified based on 16s 
RNA sequencing and phylogenetic analysis. 

II. MATERIALS AND METHODS 

A.  Screening and isolation of Pectinolytic bacterial 

isolate  
   By screening different pectin rich sources and soil 
samples, an efficient pectinolytic bacterial isolate 
identified as Bacillus sp1 was isolated from vegetable 
waste dump yard soil [11].  
 
B. Identification of Bacterial Isolate 
   An efficient highest Polygalacturonase producing 
bacterial isolate was identified based on cultural, 
morphological characteristics by growing on Czapek agar 
plates enriched with pectin and microscopic observation 
by Gram’s Staining. Colony morphology was observed 
after 24 hours of incubation. Sugar fermentation was 
tested using sugars like glucose, fructose, lactose and 
sucrose [12].  
 
C. 16s RNA sequencing and Phylogenetic analysis of 

Selected Isolate 
   Selected potential pectinolytic bacterial isolate was 
subjected to16s-rRNA sequencing (Macrogen, Korea). 
The sequenced sample data was analyzed using 
Bioinformatics tools like Basic Local Alignment search 
tool (BLAST N) and with the Genbank data base 
information of National Center for Biotechnology 
Information (NCBI). Nucleotide matching and 
phylogenetic tree was constructed using MEGA 4.1 
software (Molecular Evolution Genetic Analysis) [13]. 
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III. RESULTS 

An efficient highest Polygalacturonase producing 
bacterial sp was isolated from vegetable waste dump yard 
soil by enrichment culture technique with Czapek agar 
plates enriched with pectin.  Bacterial isolate was 
identified as Bacillus sp1 by cultural, morphological and 
biochemical characteristics. Microscopic observation by 
Gram’s staining and spore staining clearly indicate that 
the bacterial isolate as Gram positive rod shaped bacteria 
with sporulation. White, irregular colonies were observed 
on Czapek agar plates enriched with pectin. Biochemical 
characteristics include   Indole positive, Methy red test 
positive, Vogues Prauskers and Citrate utilisation test 
positive. Gelatin liquifaction and starch hydrolysis is 
found be positive. Enzymatic test like Oxidase, Catalase 
were found to be positive and Urease negative. 
Fermenting abilty sugars like glucose, fructose, lactose 
and sucrose was found to be positive “Table- 1”. Selected 
potential pectinolytic bacterial isolate was   identified   as 
Bacillus Sp by 16s-rRNA sequencing (Macrogen, Korea) 
“Fig-1”.  The sequenced sample data was  
phylogenetically analyzed using Bioinformatics tools like 
Basic Local Alignment search tool (BLAST N) for 
nucleotide matching and phylogenetic tree was 
constructed using MEGA 4.1 software (Molecular 
Evolution Genetic Analysis) [16].16S gene sequencing 
and Phylogenetic analysis of potential pectinolytic 
Bacterial sp showed 96% sequence similarity with 
Bacillus subtilis and was labelled as Bacillus 
subtilisKANP“Fig-2” 
Table: 1  Cultural, microscopic and biochemical 
characteristics of  selected pectinolytic 
Bacillus  sp 1 

Tests Results 

Colony Morphology White, irregular 
colonies 

Gram’s Reaction Gram positive rods 

Spores staing Sporulating 

Indole  - 

Methyl red  + 

Vogues Prauskers  + 

Citrate Utilisation + 

Starch hydrolysis + 

Gelatin liquifaction + 

Catalase  + 

Urease - 

oxidase - 

Fermentation tests  

Glucose + 

Fructose + 

Lactose + 

Sucrose + 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure-1: 16s RNA sequence of Bacillus Sp 
 
 
 
 
 

Figure-1: 16sRNA sequence of  Bacillus subtilis  
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Bacillus_sp_907R.ab1 923 

CCGTCCGTTCTCCCAGGCGGAGTGCTTAA

TGCGTTAGCTGCAGCACTAAG 

GGGCGGAAACCCCCTAACACTTAGCACT

CATCGTTTACGGCGTGGACTAC 

CAGGGTATCTAATCCTGTTCGCTCCCCAC

GCTTTCGCTCCTCAGCGTCAG 

TTACAGACCAGAGAGTCGCCTTCGCCACT

GGTGTTCCTCCACATCTCTAC 

GCATTTCACCGCTACACGTGGAATTCCAC

TCTCCTCTTCTGCACTCAAGT 

TCCCCAGTTTCCAATGACCCTCCCCGGTT

GAGCCGGGGGCTTTCACATCA 

GACTTAAGAAACCGCCTGCGAGCCCTTTA

CGCCCAATAATTCCGGACAAC 

GCTTGCCACCTACGTATTACCGCGGCTGC

TGGCACGTAGTTAGCCGTGGC 

TTTCTGGTTAGGTACCGTCAAGGTACCGC

CCTATTCGAACGGTACTTGTT 

CTTCCCTAACAACAGAGCTTTACGATCCG

AAAACCTTCATCACTCACGCG 

GCGTTGCTCCGTCAGACTTTCGTCCATTG

CGGAAGATTCCCTACTGCTGC 

CTCCCGTAGGAGTCTGGGCCGTGTCTCAG

TCCCAGTGTGGCCGATCACCC 

TCTCAGGTCGGCTACGCATCGTTGCCTTG

GTGAGCCGTTACCTCACCAAC 

TAGCTAATGCGCCGCGGGTCCATCTGTAA

GTGGTAGCCGAAGCCACCTTT 

TATGTTTGAACCATGCGGTTCAAACAACC

ATCCGGTATTAGCCCCGGTTT 

CCCGGAGTTATCCCAGTCTTACAGGCAGG

TTACCCACGTGTTACTCACCC 

GTCCGCCGCTAACATCAGGGAGCAAGCT

CCCATCTGTCCGCTCGACTTGC 

ATGTATTAGGCACGCCGCCAGCGTCGTCT

GACGAAAAAAAAAAAAATATA 

TATATAAAAAACCCCCCAAACTT 
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Figure-2: Phylogenetic tree of Bacillus subtilis KANP. 
 
 

 
 
DISCUSSION 
      Pectinases have diverse commercial 
applications.  They are one of the most important groups 
of enzymes used in fruit and vegetable industry for 
increasing juice yield and juice clarification.  Other 
important applications of pectinases include in textile 
industries, plant fiber processing, oil extraction, waste 
water treatment, purification of viruses, paper making, 
paper and pulp industries etc.  They have also been 
widely used in the industrial processing of wine, tea and 
coffee fermentations [2].  
 As pectinases have wide application in food and 
fruit juice industry there is not only greater demand for 
them, but also they have become an integral component 
of fruit juice industry.  Keeping in view their diverse 
biotechnological applications, there is always a demand 
and requirement for an efficient pectinase enzyme 
producer with wide range of applications.  Presently, the 
microbial synthesis of enzymes at industrial level requires 
highly productive strains to reduce production costs.   
 Considering the increasing demand of pectinases 
for industrial processes, the present study was initiated 
with an interest in isolating an efficient pectinolytic 
organism from diverse sources.  Screening was 
concentrated on isolation of bacterial polygalacturonase 
producer with multienzyme production capacity. Isolation 
of pectinolytic organisms was done from various pectin 
rich sources. Pectins are predominantly present in both 
fruits and vegetables and so such pectin rich sources were 
screened for pectinolytic microorganisms.  Up to 10% of 
soil samples have been reported to show pectinolytic 
isolates [14].  Efficient pectinase producers were screened 
from selected pectin rich sources. Pectinolytic bacterial 
strains were earlier isolated from soils and vegetable 
sources [15].  Diverse sources for pectinolytic isolates in 
nature are peels or rinds of fruits, rotten vegetables and 
their dump yards [16]; [17].  So similar such sources were 
used for initial screening in the present study. Pectinolytic 
isolate Bacillus sp. showed   multi enzyme and also 
highest polygalacturonase activity. Identification of a 
natural isolate is important if it has to be commercially 
exploited and so the present isolate from vegetable dump 
yard soils of Hyderabad was isolated and identified as 

Bacillus sp. The identification of bacterial isolate to the 
species level was concluded based on cultural, 
morphological, biochemical characteristics. 16 S gene 
sequencing and Phylogenetic analysis revealed that the 
nucleotide sequence similarity of selected bacillus isolate 
showed maximum sequence similarity with that of the 
Bacillus subtilis nucleotide sequence. 16S gene 
sequencing and Phylogenetic analysis of potential 
pectinolytic Bacterial sp showed genetic similarity with 
Bacillus subtilis and was taxonomically labelled as 
Bacillus subtilisKANP. 
 
 
CONCLUSION 
An efficient bacterial isolate was isolated from vegetable 
dump yard soils showed highest polygalacturonase 
activity. It was identified culturally, morphologically and 
biochemically as Bacillus sp. 16S gene sequencing and 
Phylogenetic analysis of potential pectinolytic Bacterial 
sp showed 96% sequence similarity with Bacillus subtilis 
and was labelled as Bacillus subtilisKANP. This isolate 
could be used for polygalacturonase and other enzymes 
production as these enzymes have ample applications in 
fruit juice industry.   

IV. ACKNOWLEDGMENT 

Authors are also thankful to UGC-SERO and Bhavan’s 
Vivekananda College for financial support.  

 

V. REFREENCES 

[1] Sathyanarayana, N. G and  T. Panda, “Purification 
and biochemical properties of microbial 
pectinases-a review,” Process Biochem, 38, 
pp.987–96, 2003. 

 

[2] Jayani, R..S, S. Saxena and R. Gupta, “Microbial 
pectinolytic enzymes: A review,” Process 
Biochemistry 40, pp.2931–2944, 2005.  

 

[3] Reid, I., and M. Ricard, “Pectinase in paper 
making, solving retention problems in mechanical 
pulps bleached with hydrogen peroxide,” Enzyme 
Microbiol. Technol, 26, pp.115-123, 2000. 

 

[4] Baracat, M.C., M. C. D. Vanetti, E. F. Araujo, D. 
O. Silva, “Growth Conditions of a Pectinolytic 
Aspergillus fumigatus for Degumming of Natural 
Fibers,” Biotechnol. Lett, 13, pp.693-696, 1991. 

 

[5] Kashyap, D. R., P. K. Vohra, S. Chopra, and R. 
Tewari, “ Applications of pectinases in commercial 
sector: a review, ”. Bioresour Technol, 77, pp.215–
227, 2001. 

 

[6] Carr, J. G, “Tea, coffee and cocoa,” In: B. J. B. 
Wood, editor. Microbiology of fermented foods, 



 

270 | P a g e  

 

vol. 2. London. Elsevier Science Ltd, pp. 133–54, 
1985. 

 

[7] Scott, D, Enzymes, industrial. In: Encyclopedia of 
Chemical Technology. Grayson M, Ekarth D, & 
Othmer K (ed.), Wiley, NY, pp.173–224, 1978. 

 

[8] Kapoor, M, Q. K. Beg, B. Bhushan, K. Singh, K. 
S. Dadich, and G. S. Hoondal, “Application of 
alkaline and thermostable polygalacturonase from 
Bacillus sp. MG-cp-2 in degumming of ramie 
(Boehmeria nivea) and sunn hemp (Crotolaria 
juncia) bast fibers,” Process Biochem, 36,  pp.803–
807, 2001. 

[9] Hoondal, G. S, R. P. Tiwari, R. Tiwari, N. Dahiya, 
and Q. K. Beg, “Microbial alkaline pectinases and 
their applications: a review,” Appl Microbiol 
Biotechnol, 59,pp.409–418, 2000. 

 

[10] Gusakov, A. V,  A. V. Markov, S. G. Grishutin, M. 
V. Semenova, E. G. Kondratyeva, and A. P. 
Sinitsyn, “Viscometric method for assaying of total 
endopolymerase activity of pectinase”. Biochem. 
(Moscow), 67, pp.676−682, 2002. 

 
 

[11] Naga Padma, P and  Anuradha, K, “Bacterial 
isolates for polygalacturonase production from 
diverse sources,” Internationational Journal of 
Scientific progress and research,” 10, pp.110-113, 
2015. 

[12] Bryanth T.N, Capey A.G, Berkeley R.C, 
“Microcomputer assisted identification of Bacillus 
Species,” Comput Appl Biosci,1, pp.23-27,1985. 

[13] S. Kumar, M. Nei, J. Dudley, and K. Tamura, 
“MEGA: a biologist-centric software for 
evolutionary analysis of DNA and protein 
sequences,” Briefings in Bioinformatics, 9, 4, pp. 
299–306, 2008. View at Publisher · View at 
Google Scholar · View at Scopus 

[14] Hankin, L., D. C. Sands, and D. E. Hill, “Relation 
of land use to some degradative enzymatic 
activities of soil bacterial,”  Soil Sc,  118,  pp.38, 
1974. 

[15] Marcia, M. C. N, Soares., R. da Silva, and  E. 
Gomes,  “Screening of bacterial strains for 
pectinolytic activity: characterization of the 
polygalacturonase produced by Bacillus sp,” Rev. 
Microbiol. 30, pp.299-303, 1999. 

[16] Dayanand. A, and S. R. Patil, “Production of 
pectinase from deseeded dried sunflower head by 
Aspergillums niger in submerged and solid-state 
conditions,” Bio resource technology, 97,pp.2054-
2058, 2006. 

[17] Boccas, F, S. Roussos, M. Gutierrez, L, Serrano, 
and G. G. Viniegra, “ Production of pectinase from 
coffee pulp in solid-state-fermentation system; 
selection of wild fungal isolate of high potency by 
as simple three-step screening technique,”  Journal 
of Food Sci. Technol, 31, pp.22-26, 1994 

 

 

 
 
 
 
 
 
 

 

 

 

https://doi.org/10.1093%2fbib%2fbbn017
http://scholar.google.com/scholar_lookup?title=MEGA%3a+a+biologist-centric+software+for+evolutionary+analysis+of+DNA+and+protein+sequences&author=S.+Kumar&author=M.+Nei&author=J.+Dudley&author=K.+Tamura&publication_year=2008
http://scholar.google.com/scholar_lookup?title=MEGA%3a+a+biologist-centric+software+for+evolutionary+analysis+of+DNA+and+protein+sequences&author=S.+Kumar&author=M.+Nei&author=J.+Dudley&author=K.+Tamura&publication_year=2008
http://www.scopus.com/scopus/inward/record.url?eid=2-s2.0-45949109669&partnerID=K84CvKBR&rel=3.0.0&md5=4ec3bf82b4aa1e46dcdb8b6e207e06a1

