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ABSTRACT 
Pectinase enzymes are today one of the upcoming enzyme of commercial sector. It has been 
reported that microbial pectinase account for 25% of global food sales. Primarily, these enzymes 
are heterogeneous group of enzymes that hydrolyse the pectin substance, present mostly in 
plants. It has also been used to increase yields and clarify fruit juices. Pectinases are one of the 
most widely distributed enzymes in bacteria, fungi and plants. The present investigation was 
undertaken to isolate pectinase producing microorganism and to standardize the condition for 
cost effective production of enzyme. Total 15 samples were collected from different sites and 47 
isolates were obtained. From this 47 different isolates, 12 isolates were efficient producers. 
Among them FW5 produced maximum zone of clearance of 3.2 mm. FW2, L4, 
L3,GF13,GF14,GF12,L1 have more pectinolytic potential. GF1, GF10, MW8, G1 were less 
capable for pectin degradation. All those 12 isolates were then analysed for secondary 
screening.Enzyme productivity (EU/ml) and range for pectin degradation was calculated. FW2 
had maximum capacity as, enzyme yield of it is high (22 EU/ml).L6 and FW5 were efficient for 
enzyme production and their enzyme yield were 17.1 and 19 EU/ml. All 12 isolates were 
tentatively identified following Bergey’s Manual of determinative bacteriology. After 
characterization FW5 isolate was identified as Bacillus sp. FW2 isolate as Erwinia sp. Other 
isolates could not be identified specifically.Optimization of temperature, pH,pectin concentration 
and time was done.Application in fruit juice clarification was found.  
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Pectinase assay 

 
INTRODUCTION 

Resources from forest and agriculture residues 
such as cellulose, lignin and pectin are 
available abundantly. Thus, they are always in 
demand for the utilization as an alternative 
feed stock.1 A large number of strains of 
microorganisms such as bacteria, fungi, 
actinomycetes, yeast have ability to degrade 
pectin.2,3 However, Bacterial strain are always 
preferred over fungal strain because of ease in 
fermentation and strain improvement which 
can be carried out easily in bacterial strain to 
improve the yield.4 Pectin which is complex 
polysaccharide   it  is present  abundance in the  

middle lamella and primary cell walls of plant 
tissue.5 Pectin are complex groups of 
substances and various enzymes are needed to 
completely degrade it. However these enzymes 
differ in their mode of action and thus can be 
classified depending on their mode of 
specificity and activity.1 The enzyme types, 
structure, substrate, classification, physicoche-
mical and biological properties and application 
were studied. Pectinases have  various 
industrial applications like improving juice 
yields ,scouring of cotton, degumming of plant 
fibber’s, waste water treatment, vegetable oil 
extraction so used in various industries as pulp 
industry, textile industry, food industry etc. 
The   application of enzyme to alter the texture  *Author for correspondence 
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or flavour of fruit juice, to increase extraction 
and clarification and to reduce viscosity has also 
been described.5 Several enzymes for food 
applications are available however,search for 
novel enzymes with desirable characteristics and 
low cost is always in demand for fulfilling 
national need and to increase industrial 
economy.6 These micro-organisms can be 
exploited for production of pectinase which is an 
industrially important enzyme and have potential 
applications in industries. 

AIMS AND OBJECTIVES 
To isolate novel organism for pectinase 
production, screening its pectinolytic potentiality 
through conventio-nal methods and to evaluate 
its industrial application. 

MATERIAL AND METHODS 
Sample collection 
Soil samples were collected from 5 different sites 
as market waste (Sardar market), lemon farm 
(Surat), Garden sites, Guava farm and dumped 
fruit juice waste (Bardoli) with help of sterile 
spatula in a sterile container and were brought to 
Microbiology laboratory for further study. 
Isolation of microorganisms 
One gram of soil samples from each collection 
site were pooled and homogenized in sterile 
distilled water and 10-fold serial dilutions were 
prepared. 0.1 ml of each dilution was spreaded 
on sterile Mc Beth’s medium plate (K2HPO4 
0.1gm, MgSO4.7H2O 0.1gm, Na2SO4 0.2gm, 
(NH4)2SO4 0.2gm, CaCO3 0.2gm, pectin 0.5gm, 
Agar 3gm, distilled water 100ml). After 48-72 
hours incubation clear zone around colonies were 
observed. Pure cultures were sub cultured onto 
slant and maintained for identification and 
enzyme study. 
Screening of pectinase producing microorgan-
isms 
Plate assay 
The isolates were then screened for pectinase 
production using Mc Beth’s medium. The plates 
were incubated at room temperature for 48-72 
hrs. Following incubation, the plates were 
observed for the zones of clearance around 
colonies, which indicate pectinase activity. After 
incubation plates, were flooded with 1% CTAB 

solution (Cetyltrimethyl ammonium bromide 
solution) after 15 min clear zone of hydrolysis 
shows production of pectinase enzyme.7 All the 
positive isolates for pectinase production were 
then subjected to shake flask study for 
determination of enzyme activity produced by 
individual isolates. All the potent isolates were 
preserved on sterile NA slants under refrigeration 
for further studies. 
Production of pectinase enzyme  
The media was composed of 50 ml mineral 
solution (g/l) (K2HP04-0.2, MgSO4-0.1,(NH4)2. 
SO4-0.4, FeSO4-0.08, MnSO4-0.008, ZnSO4-
0.006), 10 gm. wheat bran, 150 ml distilled 
water). In 250 ml flasks 200 ml of the medium 
was added and inoculated with 10-6 cell 
suspensions. The culture was incubated on a 
rotary shaker (150 rpm) at 30˚C for 3 days (72 
hrs). After every 24 hrs incubation inoculums of 
individual isolate was then transferred into 135 
ml of production media (same as inoculums 
media but different in the wheat bran 
concentration i.e. 40 gm.)The production media 
flasks were then incubated at room temperature 
for 48-72 hours on a rotary shaker at 120 rpm. 
Following incubation, individual production 
medium was harvested separately by 
centrifugation at 3500 rpm for 15 minand cell 
free supernatant was used for quantitative 
determination of enzyme units per ml. 
Pectinase assay8 
Enzyme assay was based on the determination of 
reducing sugars produced as a result of 
enzymatic hydrolysis of pectin by 
Dinitrosalicylic Acid Reagent (DNS) method.9 

For this, 1% pectin solution was prepared in 
sodium citrate buffer (pH – 6) 0.45 ml of 
substrate was then mixed with distilled water to 
make system volume 3 ml, then 0.1 ml of 
enzyme (cell free supernatant) was added. The 
system was incubated for 15 min in water bath 
(65°C) then 2 ml of DNSA reagent was added to 
mixture and again incubate the system in water 
bath for 15 min. After it, 7 ml of distilled water 
was added. Amount of reducing sugar liberated 
was estimated by taking absorbance at 540 nm. 
The enzyme and substrate blanks were              
run parallel. The standard curve was prepared for  
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reducing sugars with glucose One unit of 
pectinase activities were defined as the amount 
of enzyme required to release 1μmole of 
reducing sugar per ml per minute under above 
assay condition. The most efficient isolates were 
then screened on the basis of maximum enzyme 
units produced. These isolates were then further 
studied. 
Characterization of selected isolates 
Morphological, cultural and biochemical 
characteristics of the selected isolates were 
studied according to standard techniques. 
Optimization of process parameters of isola-
tes for pectinase production 
The pectinase enzyme produced by isolates was 
assayed for optimization of physiochemical 
parameters, like temperature, pH, incubation 
time and substrate concentration.A temperature 
range of 20-70˚C and pH range 5-10 was 
screened for optimization. Also incubation 
period of 24hr, 48hr, 72hr, 96hr, and 120hr and 
substrate   concentration of 0.2, 0.5, 1, 1.5 and 2 
% was studied to determine the optimum 
incubation period and substrate concentration of 
enzyme respectively. 
Application in fruit juice clarification10 
Label two tubes one as test and other as blank. 
With a syringe, add 1 ml of pectinase into the 

first test tube. Finally, add 1 ml of distilled water 
to the remaining blank tube. Stir the Orange juice 
well to distribute any suspended particles evenly 
through it. To each test tube add 10 ml of Orange 
juice. Agitate or stir the contents of the tubes to 
mix the enzymes throughout the juice. Put the 
tubes into the water bath. Observe the tubes and 
record the appearance of their contents at 5 
minute intervals over a half hour period. Further 
clearing may occur if the tubes are left to stand 
overnight at room temperature. After incubation 
filter the solution and autoclave it then allow it to 
cool. 

RESULTS AND DISCUSSION 
Isolation and primary screening of micro-
organisms 
Total 15 samples were collected from different 
sites and 47 isolates were obtained which were 
analysed for primary screening by plate assay. 
From this 47 different isolates, 12 isolates were 
found as efficient producers. Among them FW5 
produced maximum zone of clearance of 3.2 mm 
FW2, L4, L3, GF13, GF14,GF12, L1 also 
showed zone of clearance (Fig. 1(a)) and  have 
more pectinolytic potential. GF1, GF10, MW8, 
G1 were less capable for pectin degradation. All 
those 12 isolates were then analysed for 
secondary screening (Fig. 1(b)). 

      
 

Fig. 1(a) : Zone of clearance of potential producers  
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.  

Fig. 1(b) : Secondary screening of potential isolates 

Plate assay : Zone of clearance around 
colonies 
Maximum zone producing bacteria was selected 
as they are efficient producer and used for the 
shake flask study to determine enzyme units. 12 

isolates were selected according to their zone of 
clearance (on the basis of their primary 
screening) and used for the shake flask study. 
Enzyme productivity (EU/ml) of those different 
isolates was calculated which is listed in Table 1. 

Table 1 : Enzyme productivity of potent isolates 

Isolate Enzyme unit (EU/ml)     Isolates  Enzyme unit(EU/ml) 

G1 11 L3 12 

GF1 13.9 L4 9 

GF10 15.7 L6 17.1 

GF12 10.5 MW8 13 

GF13 16.4 FW2  22 

GF14 10 FW5 19 

All 12 isolates have range of capacity for pectin 
degradation. FW2 had maximum capacity as, 
enzyme yield of it is high (22 EU/ml) after that 
L6 and FW5 were efficient for enzyme 
production as their enzyme yield were 17.1 and 
19 EU/ml (Table 1). Other isolates were also 
higher producing. All those isolates were then 
characterized by various biochemical tests. 
Characterization of most efficient isolates 
Morphological, cultural and biochemical 
characteristics of the selected isolates were 
studied according to standard techniques. All  
12  isolates  were  tentatively  identified  
following   Bergey’s Manual  of  determinative   

bacteriology and methods stated  in 
Microbiology –Laboratory Manual.11-13 The FW5 
isolate was positive for gelatine liquefaction, 
casein hydrolysis, catalase test, starch hydrolysis, 
Ammonia production and denitrification 
activities. It has good growth at 37oC. Based on 
morphological and biochemical characteristics, 
FW5 isolate was tentatively identified as Bacillus 
sp. The FW2 isolate was positive for lactose 
fermentation, citrate utilization and indole 
production test. Based on morphological and 
characteristics, FW2 isolate may be as Erwinia 
sp. Other isolates even after thorough 
investigation could not identified specifically. 
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Optimization of biochemical parameters 
For optimization 4 isolates were selected. 
Different temperature, pH, incubation period, 
and pectin concentration of FW2, FW5, L6, 
and GF13 was carried and productivity of 
pectinase was calculated by performing 
enzyme assay. 
Effect of temperature on pectinase production 
Different temperatures as 20°C, 30°C,37°C, 
45°C, 55°C and 65°C were used to determine 
optimum temperature for enzyme. 

Enzyme production increase with increase in 
temperature up to optimal and then decrease       
(Fig. 2). The maximum production occur at 
37°C in FW2,L6 and GF13 isolates and 
produce 27.1 EU/ml, 21 EU/ml,15.6 EU/ml 
respectively at these temperature but in case of 
FW5 it reaches maximum at 30°C and produce 
25.1EU/ml.at  30°C. 
Effect of pH on pectinase production  
To determine the effect of pH on pectinase 
production FW2, FW5, L6 and GF13 were 
incubated at different pH ranging from 5 to 9. 

 
Fig. 2 : Effect of temperature on pectinase production 

 
Fig. 3 : Effect of pH on pectinase production 

Enzyme production increase with increase in 
pH till pH 6 and in some case at pH 7 then it 
decreases   (Fig. 3).The maximum produc-

tion occur at pH 7 in FW2, L6, GF13 
producing 27.1,24.2, 22.56 EU/ml 
respectively. Isolates FW5 shows maximum 
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production at pH 6 which is 23.9 EU/ml 
respectively. The isolates were active within 
the range of 6 to 8.  
Effect of incubation period on pectinase 
production 
To determine the effect of incubation period 
FW2,FW5, L6 and GF13 incubated at different 
time of 24, 48, 72, 96 and 120 hrs. (Fig. 4) 

Enzyme production increase with increase in 
time duration up to 96 hrs then it decreases. 
The maximum production occurs on 4th days 
(96 hrs) incubation period. Production of 
pectinase by FW2 was 25.2 EU/ml, by FW5 
was 19 EU/ml, by L6 it was 18.1 EU/ml and 
by GF13 it was 15.3EU/ml after 96 hrs 
incubation period. 

 
Fig. 4 : Effect of incubation period on pectinase production 

Effect of substrate concentration on pectinase 
productivity 
To determine the effect of substrate concentra-
tion for  pectinase production FW2, FW5, L6 and 

GF13 were incubated at different concentration 
of pectin as 0.1%, 0.2%, 0.5%, 1.0%, 1.5%   
(Fig. 5) Enzyme production increases with 
increase in concentration 

 

Fig. 5 : Effect of substrate concentration on pectinase production 
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till 0.5% then it remain constant. The maximum 
production13 occurs at 0.5% concentration. FW2 
produced 22 EU/ml, FW2, L6, GF13 produce 
21.6, 21 and 15.2 EU/ml of enzyme respectively. 

Application in food juice clarification 
Pectinase from FW2 in orange juice shows 
pectinolytic activities by clarifying it as 
compared to control tube (Fig. 6). 

 

 
Fig. 6 : Fruit juice clarification with the help of extracted pectinase 

CONCLUSION 
Commercial enzyme production has being 
increased from past decayed and is on demand in 
the world market. Microorganisms serve as a 
major source of enzyme. Even majority of 
industrial enzymes are of microbial origin. Thus 
attempt of present study is to isolate and screen 
for potential producers of pectinase from micro 
organisms.Total 12 isolates were identified as the 
efficient producers among them screening FW5 
were found as efficient producers and was 
preliminary identified as Bacillus.Isolates were 
grown for different temperature,pH,time and 
substrate concentration because it is essential to 
maximize optimum condition for production. 
Studies revealed that FW5 require temperature of 
300C, pH 6, incubation period of 96hr and 0.5% 
of substrate concentration for maximum 
production. Substrate is the main factor for 
maximum production. An optimum substrate 
provides all necessary constituents for optimum 
production. Thus alternation of the substrate may 
further leads to maximum production.9 FW5 was 
also screened for its application in fruit juice 
clarification. Environmental conditions stimulate 
organisms to produce maximum enzyme. Thus 
different factors were studied even though still 
more investigation is needed for allowing 
continuous production at optimum condition by 
specific isolate. Present work was to determine 

optimum condition for production of enzyme. In 
order to obtain high and commercial yields of 
enzyme, it is essential to optimize the 
fermentation medium used for growth and 
enzyme production. Optimal parameters of the 
pectinases enzyme biosynthesis from microbial 
origin varied greatly, with the variation of the 
producing strain, environmental and nutritional 
factors. 

REFERENCES 
1. Pedrolli Danielle Biscaro, Monteiro 

Alexandre Costa, Gomes Eleni and 
CarmonaEleonora Cano., Pectin and 
pectinases : Production, characterization and 
industrial application of microbial 
pectinolytic enzymes, The Open Biotechnol.  
J., 3(1), 9-18, (2009). 

2. Chaudhri Apoorvi and SuneethaVuppu, 
Microbially derived pectinases : A Review, 
J. Pharm. Biol. Sci., 2(2),1-05,(2012). 

3. Akhter Nazneen , Morshed M. Alam , Uddin 
Azim, Begum Feroza, Sultan Tipu and Azad 
Abul Kalam., Production of pectinase by 
Aspergillus niger cultured in solid state 
media, Int. J. Biosci., 1(1), 33-42, (2011). 

4. Qureshi Abdul Sattar, Muhammad Aqeel 
Bhutto, Chisti Yusuf, KhushkImrana, 
Muhammad Umar Dahot and BanoSafia, 
Production of pectinase by Bacillus subtilis 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development                   Vol. 7 No. 4A, April-June 2013 

1546 
 

EFRL 01 in a date syrup medium, Afri.  J.   
Biotechnol., 11(62),12563-12570, (2012). 

5. Prathyusha  K.  and  Suneetha V., Bacterial 
pectinases and their potent biotechnological 
application in fruit processing/Juice 
production industry  :  A Review., J. Phytol., 
3(6),16-19, (2011). 

6. Tariq Anam and Latif Zakia, Isolation and 
biochemical characterization of bacterial 
isolates producing different levels of 
polygalacturonases from various sources, 
Afri. J. Microbiol. Res., 6(45), 7259-7264, 
(2012). 

7. Patil Nitin, Kumar P. and Chaudhari 
Bhushan L., Microbiology production and 
purification of pectinase by soil isolate 
Penicillium spp  and search for better agro-
residue for its SSF, J. Recent Res. Sci.   
Technol., 2(7), 36-42, (2010). 

8. Tariq  A. L  and Reyaz, A. L., The influence 
of carbon and nitrogen sources on pectinase 
productivity of Penicillium chrysogenumin 
solid  state   fermentation.,    J.   Micro,  3(5),  
202-207, (2012). 

9. Janani, Karthik L., Kumar Gaurav and     
Rao  K.V. Bhaskara,  Screening  of pectinase  

producing microorganisms from agricultural 
waste dump soil., Asian J. Biochem. Pharm. 
Res. ,1(2), 2231-2560, (2011). 

10. Cappucccino and Sherman, Microbiology : 
A laboratory Manual published by Dorling 
Kindersley (India) Pvt Ltd, Pearson 
Education in South Asia, 7th Eds, 135, 
(2005). 

11. Bartakke Ganesh R., Suryavanshi M. V. and 
Kulkarni C.S., Isolation  of  oxalatrophic 
phosphate solubilising rhizobacteria and 
their screening for plant growth promoting 
traits,  J. Environ. Res. Develop., 6(3A), 734-
737, (2012). 

12. Singh Shruti and Mandal Sudev K., 
Optimization of Processing parameters for 
production of pectinolytic enzymes from 
fermented pineapple residue of mixed 
Aspergillus sp, Jordan J. Biol.  Sci., 5(4), 
307-314, (2012). 

13. Timnade Sanjay P., Economic production of 
mold xylanase by lignocellulosic waste 
fermentation for commercial applications, J. 
Environ. Res. Develop., 7(1A), 285-293, 
(2013). 

 
 
 


