
International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Impact Factor (2012): 3.358 

Volume 3 Issue 6, June 2014 
www.ijsr.net

Licensed Under Creative Commons Attribution CC BY 

Pectinase Production by Delftia Acidovorans 
Isolated From Fruit Waste under Submerged 

Fermentation 
Vibha Bhardwaj1, Neelam Garg2

   
1, 2 Department of Microbiology, Kurukshetra University, Kurukshetra, Haryana, India 

 
 

Abstract: Delftia acidovorans strain IAC/BECa-023 was isolated from waste of fruit processing unit and selected as maximum 
pectinase producing bacterium under alkaline conditions. The morphological, cultural and biochemical characteristics of Delftia were 
studied and it was identified on the basis of nucleotide homology and phylogenetic analysis. Maximal quantities of pectinase were
produced in the alkaline range of the production medium at 25 ºC to 37 ºC under shaking conditions at 150 rpm in 24 hr of incubation
period. Best carbon source was found to be starch supplemented with pectin and Potassium Nitrate as nitrogen. 
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1. Introduction 
 
Pectin is an important component of middle lamella and 
primary cell wall of higher plants. It is a high molecular 
weight acid polysaccharide of α (1-4) linked D-galacturonic 
acid residues (Torres-Fanela et al, 2003). Pectinases 
constitute a unique group of enzymes which catalyze the 
degradation of pectic polymers present in the plant cell walls 
(Fogarty & Kelly 1982). Pectinases are produced by many 
organisms such as bacteria (Horikoshi 1972; Karbassi & 
Vaughn 1980), fungi (Aguilar & Huitron 1990) and yeasts 
(Gainvors & Belarbi 1993). In the industrial sector, acidic 
pectinases are used in the extraction and clarification of fruit 
juices (Rombouts & Pilnik 1986), whereas alkaline 
pectinases find immense use in the degumming of ramie 
fibers (Cao et al. 1992), retting of flax (Sharma 1987), plant 
protoplast formation and treatment of effluents discharged 
from fruit processing units (Tanabe et al.1987). Although 
the major source of acidic pectinases is fungi, alkaline 
pectinases are produced from alkalophilic bacteria, mainly 
Bacillus spp. However, selection of a particular organism 
remains a tedious task and the choice gets tougher when 
commercially competent enzyme yields are to be achieved. 
The present investigation was carried out to isolate and 
identify a potential pectinase producing bacterium and to 
optimize the conditions for pectinase production. 

2. Materials and Methods 
 
Chemicals and Reagents-Pectin, D-galacturonic acid 
monohydrates were obtained from Sigma Chemicals Co. All 
the other chemicals and reagents used for the study were of 
analytical /microbiological grade of Hi Media Chemicals Pvt 
Ltd. 
 
2.1 Isolation and identification 
 
Samples of soil, waste of fruit processing units and 
vegetables were procured locally and used for isolation 
pectinase producing bacteria using pectin agar medium at 
pH 7.2 .The serially diluted samples were screened for 
pectinase producing microorganisms. Out of 109 isolates, 

NV59 isolate produced maximum zone of clearance after 
incubation at 37ºC for 48 hours on addition of 1% cetyl 
trimethyl ammonium bromide (CTAB) and was selected for 
further study. The NV59 was characterized by performing 
various morphological, cultural and biochemical test based 
on standard methods and identified by Xcleris Lab Ltd 
Ahmadabad based on nucleotide homology and 
phylogenetic analysis. 

2.2 Production of Pectinase 
 
Isolate NV59 was cultivated in production medium (Reda 
2008) under submerged fermentation at pH-7 and incubated 
at 37°C for one day on a rotary shaker (NSW- 256) at 150 
rpm for production of enzyme. 

2.3 Optimization of cultural conditions for pectinase 
production 
 
Cultural conditions viz. pH, temperature, incubation time, 
agitation, inoculum size and age, sources of carbon and 
nitrogen and their concentration were optimized for 
pectinase production using one variable at a time. The 
inoculated broth after incubation was centrifuged at 10,000g 
for 10mins at 4°C and the clear supernatant was used as 
crude enzyme for enzyme assay. 

2.4 Assay of pectinase activity 
 
Pectinase activity was assayed by the method of Miller 
(1959) and absorbance was measured at 540 nm. One unit of 
enzyme was defined as the amount of enzyme which 
catalyses the formation of 1μmol of galacturonic acid/min. 
 
2.5 Effect of pH, Temperature and Incubation Time 
 
To optimize the pH for enzyme production, the pH of the 
production medium was set at 4, 5, 6, 7, 8, 9, 10, 11 and 12. 
Most favorable temperature was studied by incubating the 
production medium at different temperatures such as 20°C, 
25°C, 30°C, 35°C, 37°C, 40°C, 45°C and 50°C. Effect of 
incubation time was studied by incubating the inoculated 
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production medium for different time intervals 6 h, 12 h, 18 
h, 24 h, 48 h , 72 h, 96 h, 120 h,144 h, 168 h, 192 h and 216 
h. 

2.6 Effect of agitation 

Optimum shaking conditions were determined by agitating 
the inoculated production medium in an incubator shaker at 
120,130, 140,150 and 160rpm. 

2.7 Effect of Inoculum Age and Inoculum Size 
 
Inoculum age was optimized by inoculating the production
medium with inoculum of varying age viz.0 h, 6 h, 12 h, 18 
h, 24 h, 30 h, 36 h and 48 h old. To study the effect of 
inoculum size, 0.5ml, 1.0 ml, 1.5 ml, 2.0 ml, 2.5ml and 
3.0ml of inoculum was used to inoculate the production 
medium. 

2.8 Effect of Carbon source and its concentration 
 
Various carbon sources citrus pectin, dextrose, fructose, 
galactose, lactose, maltose, sucrose, mannose, trehalose , 
starch, cellulose and xylose were used in the production 
medium at a concentration of 1% w/v as carbon source. 
Production medium containing pectin as the only carbon 
source was used as control. Concentration of best carbon
source was optimized for maximal enzyme production by 
using different concentrations 0.25%, 0.50%, 1.00%, 1.50%, 
2.00%, 2.50%, 3.00% and 3.50% w/v. 

2.9 Effect of Nitrogen source and its concentration 
 
The effect of various nitrogen sources viz. peptone, 
ammonium sulphate, gelatin, ammonium chloride, urea, 
ammonium nitrate, ammonium dihydrogen phosphate, 
potassium nitrate, sodium nitrate on the production of 
enzyme was studied by supplementing 0.2% w/v of these to 
the production medium. The production medium without 
any nitrogen source was used as control. To study the effect 
of concentration of best nitrogen source for maximal 
enzyme production, it was used at different concentrations 
0.05%, 0.10%, 0.20%, 0.30%, 0.40% and 0.50% w/v in the 
production media. 
 
3. Result and Discussion 
 
In the recent years, the potential of using microorganisms as 
biotechnological sources of industrially relevant food 
processing enzymes has stimulated renewed interest in the 
exploration of extracellular enzymatic activity. Furthermore, 
most commercial pectinases are from microbial sources. 
Pectinases are increasing in commercial importance. In the 
present study, isolation and screening of pectinase producing 
microorganisms were carried out and production conditions 
for enhanced pectinase production were optimized. NV59, a 
bacterium isolated from the soil of a fruit-processing unit 
exhibited a largest zone of clearance .One bacterial colony 
showing maximum zone of clearance on pectin agar plates. 
On morphological examination NV59 was found to be Gram 
negative, nonsporing, motile, aerobic rod shaped bacterium. 
On pectin agar medium colonies were smooth, shiny, 

opaque, raised and irregular .The biochemical characteristics 
are given in Table 1. 

Table 1: Biochemical Characterization of Isolate NV59 
Biochemical

test 
Result Carbohydrate 

fermentation 
Result

Indole  - Glucose  + 
Voges - Mannitol + 
Citrate + Xylose  - 
Lysine + Inositol  - 
Ornithine - Sorbitol - 
Arginine + Rhamnose - 
Nitrate + Sucrose + 
Malonate   + Lactose  + 
Urease   -  Arabinose   + 
Phenyl - Adonitol   - 
H2S + Raffinose  - 
ONPG   -  Salicin +  
Catalase   +  Trehalose   + 

 
The isolate NV59 was identified as Delftia acidovorans 
strain IAC/BECa-023 (GenBank Accession Number:
JX155411.1) based on nucleotide homology and 
phylogenetic analysis by Xcleris Lab Ltd Ahmadabad.  
 
3.1 Production of pectinase 

Delftia acidovorans was cultivated in pectinase production 
medium (Reda 2008) for optimization under submerged 
fermentation. The pectinase production by Delftia 
acidovorans was tested by adjusting the pH of medium 
between pH 4.0-12.0.Maximal pectinase production was 
observed at pH 11(Figure 1). The incubation temperature 
was also found to influence the pectinase production. The 
optimum temperature was found to be 25°C and further 
increase in temperature decreases the pectinase production 
(figure 2).Optimal incubation period for pectinase 
production was found to be 24 hours(figure 3).Agitation 
increases pectinase production upto150 rpm(figure 4). The 
Maximal enzyme production was observed at 24 hours 
inoculum age (figure 5) and 0.5% inoculums size (figure 6). 
Among the various carbon sources tested starch was found 
to be the best source when its 1% concentration was 
supplemented to the production medium containing pectin. 
The pectinase production was suppressed greatly when was 
grown either on maltose, fructose and galactose as C-source 
(figure 7,8).Of the various nitrogen sources used maximal 
pectinase production was observed when supplemented with 
potassium nitrate 0.2% (figure 9,10) 
 

 
Figure 1: Effect of pH on pectinase production under 

submerged fermentation 
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Figure 2: Effect of temperature on pectinase production 

under submerged fermentation 
 

 
Figure 3: Effect of Incubation period on pectinase 

production under submerged fermentation 

 
Figure 4: Effect of agitation on pectinase production under 

submerged fermentation 
 

 
Figure 5: Effect of inoculum age on pectinase production 

under submerged fermentation 

 
Figure 6: Effect of inoculum size on pectinase production 

under submerged fermentation 
 

 
Figure 7: Effect of carbon sources on pectinase production 

under submerged fermentation 
 

 
Figure 8: Effect of starch conc. on pectinase production 

under submerged fermentation 
 

 
Figure 9: Effect nitrogen sources on pectinase production 

under submerged fermentation 
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Figure 10: Effect of potassium nitrate conc. on pectinase 

production under submerged fermentation 
 
4. Conclusion
 
This is probably the first report of pectinase production by 
Delftia acidovorans strain IAC/BECa-023. The organism 
Delftia acidovorans has been isolated, characterized and 
identified. The culture conditions were optimized for 
pectinase production. Delftia acidovorans has shown best 
results at pH 11 alkaline range and temperature of 25°C to 
37 °C in 24 h of incubation period at 150 rpm under 
submerged fermentation.  
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