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Abstract: Pectinases are enzymes that break down pectin, a polysaccharide found in plant cell walls into simpler 

molecules. They are commonly referred to as pectic enzymes. Influence of blanching was determined on the production of 

pectinases from banana peels by Aspergillus niger. Banana peels were subjected to blanching with cold 5% NaCl. 

Aspergillus niger isolated from decaying banana peels using potato dextrose agar (PDA) were screened for the production 

of pectinases by examining the isolates with the largest zone of clearance. Solid state fermentation (SSF) and submerged 

fermentation (SMF) were carried out with the banana peels as the substrate (carbon source) using the Aspergillus niger with 

the largest zone of clearance. The result revealed that SSF has the highest yield of polygalacturonase and pectin lyase 

production and both were produced on day 3 of the fermentation having values of 7.5544U/mL and 22.3214U/mL 

respectively. It was observed that yield of production was generally higher in blanched banana peels when compared with 

unblanched banana peels. Subjection of banana peels to blanching with cold NaCl solution in solid state fermentation gave 

higher levels of pectinases activity when compared with banana peels that were not treated at all. Therefore blanching of 

banana peels for pectinases production is of great importance. 
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1. Introduction 

Pectinase is an enzyme that breaks down pectin. Pectin is 

one of the compounds found in plant cell walls; it is in the 

plate, (middle lamella) that is the first part of the wall to be 

formed during cytokinesis, following cell division. Pectinases 

therefore help to break down the cell walls. This increases 

the volume of juice obtained (increases the yield), lowers the 

viscosity of the juice (makes it more runny), reduces the 

cloudiness of the juice, cause by suspended pieces of cell 

wall [1].  

Pectinase production occupies about 10% of the overall 

manufacturing of enzyme preparations. These enzymes are 

widely used in the food industry for juice and wine 

production [2]. In nature, microorganisms have been 

endowed with vast potentials. They produce an array of 

enzymes, which have been exploited commercially over the 

years. Pectinases are of great significance with tremendous 

potential to offer to industry [3]. They are one of the 

upcoming enzymes of the commercial sector, especially the 

juice and food industry [4] and in the paper and pulp industry 

[5]. Production of pectinases has been done from cheaper 

sources such as agricultural waste; thou a very low yield have 

been derived. Hence there is a need to improve the yield of 

the enzyme. 

Solid state fermentation (SSF) and submerged 

fermentation (SmF) are important fermentation methods 

employed for the production of microbial enzymes [6-7]. The 

advantages of SSF over the SmF process include higher yield 

of products [8], generation of less effluent and requirement of 
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simpler equipment [9]. This research therefore sought to 

assess the effect of blanching on the production of pectinases 

from banana peels by Aspergillus niger. 

2. Materials and Methods 

2.1. Sample Collection 

Banana peels were collected from Ibadan metropolis and 

were transported to the University of Ibadan postgraduate 

laboratory for analysis. 

2.2. Isolation and Characterization of the Isolates 

Decaying banana peels were collected from fruit sellers 

within the University of Ibadan and then transported to the 

laboratory for analysis. Ten grams of the fungi infected 

region of the banana peels were weighed into 90mL of sterile 

distilled water and was shaken properly to obtain the stock 

solution. Dilutions of 10
-4 

were made and pour plating of 10
-2 

and 10
-3 

was done using sterile Potato Dextrose Agar (PDA) 

which was sterilized by autoclaving at 121°C for 15mins. 

Streptomycin was added to the PDA to prevent bacterial 

contamination. The above dilutions were then plated in 

duplicates. The inoculated plates were incubated at 25±2°C 

(room temperature) for 5-7days. Pure cultures were obtained 

by repeated sub-culturing on PDA plates and maintained on 

PDA slants. The isolates were examined and identified in the 

Department of Microbiology, University of Ibadan based on 

cultural and morphological characteristics of the organism. 

The microscopic structures of the isolates were studied using 

microscope. Compendium of soil fungi was also consulted.  

2.2.1. Identification of Isolates 

Cultural and Morphological identification of the isolates 

were carried out by point inoculation of the organism on 

Potato Dextrose Agar plate containing streptomycin which 

inhibits the growth of any bacteria. The plates were then 

incubated for 5-7days after which colony diameter, color, 

conidia, reverse of the plates, exudates and colony texture 

were observed and recorded. Microscopic characteristics for 

the identification was carried out for colour, conidial heads, 

stipes, length, seriation, , colony texture and shape by 

mounting the small quantity of the mould carefully in a drop 

of lacto-phenol blue on a microscope slide and covering it 

with cover slip and view under the microscope. 

2.2.2. Preparation of Inoculum 

The inoculum for fungi was prepared using 6-day old 

culture on PDA One disc of respective fungal hyphae was 

introduced into 5ml of sterile distilled water, the suspension 

was mixed using shaker for 10mins for proper dispersion of 

the spores.  

2.2.3. Inoculation and Screening 

The isolates were screened for pectinases producing ability 

by inoculating them in a sterile medium containing 1% citrus 

pectin, 0.14% (NH4)2SO4, 0.20% K2HPO4, 0.02% 

MgSO4.7H2O, 0.1% Nutrient solution (5Mg/L FeSO4.7H2O, 

1.6Mg/L MnSO4, 1.4mg/L ZnSO4.7H2O, 2.0mg/L CoCl2), 3% 

agar pH 5.0 [10]. 

The medium was sterilized and distributed aseptically on 

petri dishes. The plates were then inoculated with the 

organism and incubated for 3-5 days. After incubation plates 

were stained with iodine solution. Clear zones were formed 

around the pectinase producing isolates. 

2.3. Quantitative Estimation of Pectinase Activity of 

Screened Isolates 

Quantitative estimation of pectinases activity was done on 

submerged and solid state fermentation. 

2.3.1. Submerged Fermentation 

The liquid medium containing 0.6% (NH4)2SO4, 0.6% 

K2HPO4, 0.6% KH2PO4, and MgSO4.7H2O 0.01% with 1% 

pure pectin and 1% dry banana peels as the sole carbon 

sources and these were added separately to the basal medium. 

The PH value was adjusted to 5.5 before sterilization at 

121°C for 15mins. The pectinase isolates identified was used 

for inoculation using a flamed and cooled cork borer two disc 

of fungal hyphae from leading edge of actively growing 

colonies was cut on petri plates with a flamed and cooled 

needle disc were then transferred to the fermentation medium 

in sterile flasks and the Erlenmeyer flasks were then plugged 

properly and incubated for 12 days at room temperature 

(25+2°C). Aliquots were withdrawn every day 3, 6, 9, and 12 

using Whatman No 1 filter paper for carrying out enzyme 

assays. 

2.3.2. Preparation of Substrate for Solid State 

Fermentation 

Fresh banana peels were dried, ground and sieve to obtain 

smaller substrate particle which provides larger surface area 

for microbial attack [11]. 

2.3.3. Production of Pectinolytic Enzyme by Solid State 

Fermentation 

Solid state fermentation was carried out using a medium 

containing 15grams of ground dried banana peels and 10mL 

of the mineral salt solution of 0.6% (NH4) 2SO4, 0.6% 

K2HPO4, 0.6% KH2PO4, and MgSO4.7H2O 0.01%. The 

medium was sterilized at 121°C for 40mins (Martins et al., 

2004). One disc of respective fungal hyphae was introduced 

into 5mL of sterile distilled water, the suspension was 

shaken using shaker for 10mins for proper dispersion of the 

spores. From this suspension, 1mL was withdrawn and 

inoculated into each flask. The flasks were then incubated 

at room temperature (25±2°C) for 12days. 50ml of sterile 

distilled water was added on day 3, 6, 9, and 12 and then 

filtered. The obtained filtrates were used for conducting 

enzyme assays. 

2.4. Effect of Blanching on Pectinases Production 

Banana peels were dipped inside 5% NaCl and removed at 

different time intervals of 5mins, 10mins, 15mins, and 

20mins. 15grams of the substrate was weighed and 10mL of 
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mineral solution containing 0.6% (NH4)2SO4, 0.6% K2HPO4, 

0.6% KH2PO4, and MgSO4.7H2O 0.01%. The medium was 

sterilized at 121°C for 40mins [10]. One disc of respective 

fungal hyphae was introduced into 5mL of sterile distilled 

water. The suspension was shaken using shaker for 10mins 

for proper dispersion of the spores. From this suspension, 

1mL was withdrawn and inoculated into each flask. Part of 

this treated peels were also dried and allowed to be subjected 

to the fermentation also. The flasks were then incubated at 

room temperature (25+2°C) for 12days. 50ml of sterile 

distilled water was added on day 3, 6, 9, and 12 and then 

filtered. Filtrate was then used as crude enzyme for assay. 

2.4.1. Polygalacturonase Assay 

Polygalacturonase (PG) activity was determined by 

measuring the release of reducing groups from citrus pectin 

using the 3, 5 dinitrosalicylic acid (DNS) reagent [12]. The 

reaction mixture containing 2mL of 1% citrus pectin in 

0.2M phosphate citrate buffer P
H
 (5.5) and 0.5mL of crude 

enzyme solution was incubated at 40°C for 10mins [13], a 

modified method. After this 3mL of DNS reagent was 

added and boiled in water bath for 15mins. After cooling, 

colour absorbance was read at 540 nm using a 

spectrophotometer. 

2.4.2. Pectin Lyase Assay 

Pectin lyase activity was determined by measuring the 

increase in absorbance at 235nm of substrate solution (0.8mL 

of 1% citrus pectin in 0.2M tris Hcl buffer PH 8.5 hydrolysed 

by 0.2mL enzyme solution at 40°C [10]. 

3. Results 

3.1. Production of Polygalacturonase and Pectin-lyase by 

Aspergillus Niger 

Figure 1 shows the production of polygalacturonase 

enzymes by Aspergillus niger in both solid state fermentation 

(SSF) and submerged fermentation (SMF). The fermentation 

was carried out for 12days and assay of the aliquots was 

conducted on day 3, 6, 9, 12. For (SSF) the highest yield of 

polygalacturonase was produced on day 3 of the fermentation 

and the value ranged from 4.9676-7.5544U/mL. However in 

SMF the polygalacturonase produced ranged from 4.6265-

5.3118U/mL and the highest yield of production was 

observed on day 9 with 5.3118U/mL. Generally from this 

study SSF was higher than SMF. 

Figure 2 shows the production of pectin lyase enzymes by 

Aspergillus niger in both solid state fermentation (SSF) and 

submerged fermentation (SMF). For SSF the highest yield of 

production was observed on day 3 with 22.3214U/ml, while 

the lowest was seen on day 12 with 19.0178U/ml. For SMF 

the highest yield of pectin lyase production was observed on 

day 12 having 18.8393U/ml. 

Figure 3 shows the production of the enzyme by 

Aspergillus niger in solid state fermentation (SSF) and it was 

observed that yield of production was generally higher in 

blanched banana peels than unblanched banana peels. 

 

Figure 1. Production of polygalacturonase by Aspergillus niger using 

blanched banana peels in solid state fermentation (SSF) and Submerged 

fermentation (SMF). 

 

Figure 2. Production of Pectin lyase by Aspergillus niger using blanched 

banana peels in solid state fermentation (SSF) and Submerged fermentation 

(SMF). 

 

Figure 3. production of enzymes by Aspergillus niger using blanched and 

unblanched peels in solid state fermentation. 

Key BL PL- Blanched peel 

UNBL PL- Unblanched peel 
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4. Discussion 

Pectinase production from Solid state fermentation (SSF) 

culture of Aspergillus niger was significantly higher than that 

obtained by submerged fermentation (SmF). The higher level 

of pectinase activity by SSF is observed in polygalacturonase 

and pectin lyase. Several workers proposed the use of SSF 

for pectinase production, using different solid agricultural 

and agro-industrial residues as substrates such as wheat bran, 

banana peels and soy bean [14-16]. The present result clearly 

supports the use of SSF over SmF for pectinases production 

by filamentous fungi. 

Banana peels blanched with Nacl gave higher yield of 

pectinases production compared with peels that were not 

treated at all. Many researchers have studied the effect of 

agrowaste pre-treatment by alkali or steam [17-18]. The 

result obtained in this research is similar to the findings of 

[10; 19] who also recorded higher polygalacturonase and 

pectin lyazse production by A. niger. Increase in enzyme 

production with additional carbon source have been 

demonstrated by both SMF and SSF [20]. Fungi thrive on 

waste plant matter and are capable of utilizing such waste 

materials as carbon sources in their culture media [21]. 

5. Conclusion 

The use of banana peels for the production of pectinases 

serves as low cost substrate in which a strain of fungi 

Aspergillus niger was used. Subjection of banana peels to 

blanching with cold Nacl solution in solid state fermentation 

gave higher levels of pectinase activity when compared with 

peels that were not treated at all. The use of banana peels 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.  
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