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Abstract 
In this work an investigation to find Pectinase enzyme with low cost production. These studies deal with to 

produce Pectinase enzyme using Penicillium sp strain in liquid state fermentation. Agro-industrial residues used as 

carbon sources were orange peel, mosambi peel, pineapple, wheat bran, papaya and pectin.Best pectinolytic activity, 

as indicated by the diameter of clear, hydrolyzed zones on the medium plates containing commercial citrus pectin as 

sole carbon source, was obtained with Penicillium lividum  using pineapple closely followed by Aspergillus sps using 

orange peel.The optimum temperature was found to be 30˚C and pH at 8.0. Peak pectinase activity of 397mg/ml and 

346mg/ml protein was respectively obtained by Liquid State Fermentation (LSF) at 48 h for Penicillium lividum and 

Aspergillus sps. The strains of Penicillium  lividum and Aspergillus sps have good prospect for Pectinase production. 

Pineapple peel and orange peel is a good low-cost fermentation substrate for pectinase production by the investigated 

fungus. 
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     Introduction

Over the recent years, there has been a 

tremendous increase in the awareness regarding the 

effects of population, and public pressure has 

influenced both industry and government. With the 

advancement of biotechnology; enzymes have found 

their way into many new industrial processes (Sonia, 

et al., 2008). Most of the reactions in living organisms 

are catalyzed by protein molecules called enzymes. 

Enzymes can rightly be called the catalytic machinery 

of living systems. Man has indirectly used enzymes 

almost since the beginning of human history. 

Production of enzymes from agrowastes 

could be important because they contain large amounts 

of cellulose, hemicelluloses and pectin, which could 

serve as inducers for the production of cellulose, 

xylanase and pectinase respectively (Whitaker, 1990; 

Nagodawithana, et al.,1993; Hours, et al., 1998 and 

Bocccas, 1994). Microbial pectinase have tremendous 

potential to offer mankind. Most pectic enzyme 

preparations are used in the fruit processing industry 

and pectic enzymes alone account for about one 

quarter of the world’s food enzyme production. Fungal 

pectinase are among the most important industrial 

enzymes and are of great significance with wide range 

application in juice clarification, textile processing, 

degumming of plant bast fibers, treatment of pectic 

wastewaters, papermaking and coffee and tea 

fermentations. Therefore, the biotechnological 

potential of pectinolytic enzymes from fungi has 

drawn a great deal of attention from various 

researchers worldwide (Patil and Dayanad, 2006). 

Pectinases have attracted attention globally as 

biological catalysts in numerous industrial processes 

and are used in processing agricultural and agro-

industrial waste (Jin, 2001; Kashyap, et al.,2001; Bai, 

2004; Patil and Dayanad, 2006). Several agrowastes 

mainly citrus peel, apple pomace, coffee pulp, wheat 

bran(Taragano, et al.,1997), sugarcane bagasse(Solis-

Pereyra,1993 and 1996),  lemon peel (Larios, et 

al.,1989), saw dust, pineapple and mosambi peel 

(Hours, et al., 1988) have been explored for the 

microbial production of pectinase. Several authors 

have reported a wide range of pectin (15-25%) in 

sunflower head (Federico, et al.,1988). This high 

content of pectin was a stimulant to explore sunflower 

head as a substrate for the microbial production of 

pectinase(Whitaker, 1990; Nagodawithana, et 

al.,1993; Hours, et al., 1998; Bocccas, 1994 Patil and 

Dayanad, 2006). In the present study involves 

screening of strains of fungi for pectinolytic activity 



[Priya et al., 3(4): April, 2014]   ISSN: 2277-9655 

                                                                                                                      Impact Factor: 1.852  

http: // www.ijesrt.com(C)International Journal of Engineering Sciences & Research Technology 

[8041-8046] 

 

using different agrowastes as fermentation substrates 

of Pectinase production by liquid state culture.   

Pectinase Enzyme 

Pectinase are a complex group of enzymes 

that that act on the pectic substances and cause its 

breakdown into galacturonates. Pectinase are 

produced by microorganisms as well as plants 

(Sathyanarayana, et al.,2009). Pectic substances are 

glycosidic macromolecules with high molecular 

weight. Pectic polysaccharides comprise between 30-

50% of the cell walls of dicotyledonous plants 

(Carpita, et al.,1993). Pectinase are a super family of 

enzymes acting on the polymers and mainly composed 

of pectin hydrolases, lyases and esterase with different 

specificities (Ladjama, et al.,2007). 

 

Materials and Methods 
Preparation of Raw Materials  

Fresh orange, Mosambi peel and pulp waste 

was collected from nearby fruit shop. The so called 

“Starter culture” was prepared as follows: 25g of 

orange peel waste was mixed with soil in a pot. This 

can be followed by the other starter culture such as 

orange, mosambi peel and pulp. Every day the water 

could be sprinkled. After two months, the soil 

degraded with fruit waste, which was used as an 

inoculum “Precursor”. This can be used for screening 

the pectinolytic fungal isolation. 

 

Isolation and Identification of Pectinolytic 

Microfungi 

The fungi were isolated from precursor 

inoculum using Potato Dextrose Agar(PDA) medium. 

The soild medium contained (g/l): potato extract -

200ml, dextrose-20g, agar -20g. A supplement of 

0.1% ampicillin was added to avoid the contamination. 

pH value was adjusted to 5.6 before autoclaving at 

121˚C for 15 min. Inoculated plates were incubated at 

incubated at 30˚C for 5-7 days. Pure cultures were 

obtained by repeated sub-culturing on PDA plates and 

maintained at 4˚C on PDA slants. Fifteen isolates were 

isolated from the precursor and the isolates were 

examined and identified in the Centre for Advanced 

studies in Botany, Madras University, Chennai. The 

microscopic structures of the isolates were studied 

using a light Microscope with the help of books 

described in Kenneth and et al (1968), Kenneth and et 

al (1965) and Domsch and et al (1980).   

 

Maintenance and Growth of Microorganism 

PDA slants were incubated at 30˚C for 4-5 

days for the growth of spores and were then stored in 

refrigerator at 4˚C for further use. Spores were first 

cultivated in an Erlenmeyer flask of 250ml capacity 

containing 50 ml PDB (Potato Dextrose Broth) at 30˚C 

for 4-5 days, under stationary conditions for 

development of fungal spores. 

 

Preparation of Inoculum 

50ml of  PDB in an Erlenmeyer flask of 250 

ml capacity was inoculated with fungal spores 

maintained on PDA slants and incubated at 30˚C for 4 

days, under stationary conditions for development of 

fungal spores. After 4 days, the content of the flask 

was decanted off carefully.  50 ml of sterilized 0.9% 

isotonic NaCl solution (saline solution) was poured on 

the fungal spores in the flask and shaken vigorously to 

facilitate the release of spores into the  saline solution. 

This spore suspension was used as inoculums for the 

further use. After 4 days incubation, the number of 

spores as counted by Haemocytometer was found to 

be 5 x 10-7 spores/ml (Satvinder singh dhillon, et al., 

2004). 

 

Screening of fungal isolates for pectinolytic activity 

Fifteen isolates were cultivated on modified 

Czapek-Dox agar medium. They 

contained(g/l):NaNo3-3.0g, K2HPO4-1.0g, 

MgSo4.H2O-0.50g, Kcl-0.50g, FeSo4-0.01g,Sucrose-

30g, agar-15.0g with 1.5% as the sole carbon pectin 

was added. Agar medium was amended with 0.1% of 

ampicillin to restrict bacterial growth. pH value was 

adjusted to 5.6 before autoclaving at 121˚C for 15 min. 

2% of fungal spore suspension was centrally 

inoculated and plates were incubated at incubated at 

28±2˚C for 3-5 days. Pectin utilization was detected 

by flooding the culture plates with freshly prepared 

Iodine-Potassium iodide solution, Iodine-

1.0g,Potassium iodide-5.0g in 330ml distilled water 

(Hankin, et al.,1971).This solution gives color to the 

medium containing pectin resulting in a translucent 

halo in the region where pectin is degraded, which 

indicated the pectinolytic activity. From fifteen 

isolates one of best organism were identified for 

pectinase enzyme production based on the zone 

diameter of the clearing zone.                                                                                                                                                                                                       

 

Pectinase production with different agro-wastes 

Substrate (Agrowaste) preparation 

The disposed different agrowastes were 

collected from nearby fruit shop. They were sorted out 

manually based on their fine texture and rigidity. The 

collected peels were minced to pieces and were hot air 

oven dried at 55˚C until constant weight was achieved. 

The dried peel was diminuted in a Ball Mill and they 

were clarified in a sieve shaker. 

One of the best organism Penicillium lividum. was 

studied for Pectinase production using  different 
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agrowastes including orange peel, mosambi peel, 

pineapple, wheat bran, papaya and pectin. 

 

Fermentation studies 

The medium for liquid state culture contained 

per liter of distilled water: Rose Bengal Broth-KH2PO4 

-1.0g, MgSo4 – 0.5g, Ammonium  sulphate – 5.0g, 

different agrowaste- 5 g, Rose Bengal -0.035g, pH 

value was adjusted to 8.5  autoclaving at 121˚C for 15 

min. In this medium inoculating 2.0ml of spore 

suspension containing 5 x 10-7 spores/ml. Cultures 

were incubated at 28±2˚C, with agitations at 150rpm 

on orbital shaker for 48 hrs. The extract was filtered 

through Whatman filter paper No.1. and this clear 

extract used for enzyme assay.  

 

Optimization studies 

The operating variables for fermentation 

were tried to optimize which include pH, temperature, 

time of incubation and substrate concentration. 

Optimal temperature and pH were obtained by varying 

the ranges from 20˚C -60˚C and 5 - 9. In addition, 

enzyme production was monitored from 24 – 120hrs 

of incubation and substrate concentration was checked 

from 0.5 – 2.5%.The optimized culture conditions 

were used for in vitro enzyme production.  

 

Enzyme Assay 
Protein assay 

The amount of protein in the crude enzyme 

was estimated using Bovine serum album as standard 

(Lowry et al,1951). 

Polygalacturonase assay 

Pectinase activity was determined using 

pectin as substrate. The reaction mixture containing 

equal amounts of 1% pectin prepared in sodium 

acetate buffer(0.05M; pH 5.4)and suitably diluted 

crude enzyme, was incubated at 50˚C in water bath for 

30 min. The reaction was stopped with 1.0ml 

dinitrosalicyclic acid solution (Miller, 1959), after 

which the mixture was boiled for 10 min and cooled. 

The colour was read at 540nm using a 

spectrophotometer. The amount of reducing sugar 

released was quantified using glucose as standard. The  

specific enzyme activity (IU mg-1 protein) was 

calculated as the amount of enzyme required to release 

one micromole(1µmol) equivalent of galacturonic 

acid per min per protein (mg) under the assay 

condition.   

 

Results 
Out of fifteen isolates, four fungi  were selected 

showing clearing  zone, based on their ability to grow 

on the medium containing pectin as the carbon source. 

The maximum pectinolytic activity was shown in the 

Penicillium lividum. Studies on Pectinase production 

by Penicillium was carried out using orange peel, 

papaya peel, pineapple peel, mosambi peel, wheat 

bran and pectin as the carbon source.  

Penicillium lividum.(A) Showed 397 IU/ml when 

pineapple peel used as carbon source and then, 

Aspergillus sps(B) showed  346 IU/ml when orange 

peel was used as a carbon source, followed by  

Aspergillus sps (C) and Fusarium sps (D)(Fig 1) 

showed when wheat bran used as a carbon source.  

 

 
Penicillium sps. 

 
Aspergillus sps. 

 
Aspergillus sps 

 
.                  Fusarium sps. 

Fig 1: Screening of isolates for pectinolytic activity 
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Fig 2: Pectinase activity 

 

Discussion 
Fifteen fungal isolates, which exhibited 

pectinolytic activity were isolated from the fruit waste. 

The fungal isolates were identified and screened as 

Penicillium lividum,  Aspergillus spp, and  Fusarium 

sps. The best pectinolytic activity based on the  plate 

assay method was given by Penicillium lividum, 

followed by Aspergillus sps. The present study, which 

the strains of   Penicillium lividum  and  Aspergillus 

sps to produce pectinase which hydrolyze pectins. The 

strains of A. niger and P. chrysogenum isolated by the 

group were reported to produce cellulases (Chinedu, et 

al., 2008 and 2007a) and xylanases (Chinedu, et al., 

2008b and Okafor, et al.,2007a and 2007b). The 

strains of A. niger and P. chrysogenum produced the 

highest pectinase activity with wheat bran as sole 

carbon source. He concluded that, wheat bran is the 

most suitable carbon source when compared to other 

agrowastes (pineapple peel, orange peel, sawdust and 

sugarcane pulp) for pectinase production by the 

organisms (Okafor, et al.,2010).  

The incubation period for pectinase 

production by the two fungi using wheat bran as sole 

carbon source was 48 h. Phutela, et al., 2005 and Said, 

et al.,1991, reported an incubation period of 48 h for 

optimal pectinase production for some fungal isolates 

while Fujio and Eledago, 1993,  reported a 72 h 

incubation time for polygalacturonase production by 

Rhizopus oryzae. This is ideal from an economic 

viewpoint is based on the enzyme production rate and 

the low-cost of the substrates. Pectinase production 

from SSF culture of both organisms was significantly 

higher than that obtained by SMF. The higher level of 

pectinase activity by SSF compared to SmF varied 

with the organisms. For instance, it was more 

profound with A. niger compared to P. chrysogenum. 

Several workers proposed the use of SSF for pectinase 

production, using different solid  agricultural and 

agro-industrial residues as substrates such as wheat 

bran and soy bran (Castilho, et al.,1999 and Singh, et 

al., 1999). The present result clearly supports the use 

of LSF for Pectinase production by filamentous fungi. 

 

In conclusion, strians of pectinolytic fungi 

including Penicillium lividum,  Aspergillus sps, have 

been isolated from fruit  wastes pineapple waste had 

been identified as a suitable low-cost substrate for 

pectinase production by the strains of Penicillium 

lividum,  Aspergillus sps. Higher levels of pectinase 

activity were obtained by LSF. This is the first report 

on using pineapple agrowaste for Pectinase enzyme 

production by liquid state culture fermentation. The 

use of pineapple waste for pectinase production will 

not only reduce the production costs of the enzyme but 

also help decrease pollution-load due to the agro-

industrial waste. This is the first report, on to produce 

pectinase enzyme using pineapple agrowaste by 

Penicillium lividum. 
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