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Abstract
Pectinolytic enzymes are one of the several
extracellular enzymes produced by fungi that break
down pectin, a polysaccharide substrate that is
found in the cell walls of plants. Preparations
containing pectin-degrading enzymes have been
extensively used in the clarification of fruit juices
and wines. Currently, they are widely used in
industry for retting of natural fibers and extraction of
oils from vegetable and citrus peels. In the present
investigation, several Aspergillus spp., isolated from
agricultural waste, leaf litter, farmyard manure and
cow dung on pectin agar medium viz., Aspergillus
flavus, A. niger, A. Ochraceous, and Aspergillus sp.,
were tested for pectinolytic activity by plate assay,
turbidity
assay,
turbidometric
assay
and
polygalacturonase assay. Zone of clearance and
clearance of turbidity observed in plate assay and
turbidity assay respectively showed the production
of pectinolytic enzymes by these fungi. The
turbidometric assay and polygalactorunic assay
clearly indicated the ability of these fungi to produce
pectinolytic
enzymes,
especially
the
polygalacturonase enzyme.
Keywords: Aspergillus spp., extracellular enzymes,
pectinolytic enzymes, po1ygalacturonase

1. Introduction
Pectin is a structural heteropolysaccharide
contained in the primary cell walls of terrestrial
plants. It was first isolated and described in 1825 by
Henri Braconnot [1]. During ripening, pectin is
broken down by the enzymes pectinase and pectin
esterase; in this process the fruit becomes softer as
the middle lamella breaks down and cells become
separated from each other. Pectinase is a general
term for enzymes, such as pectolyase, pectozyme
and polygalacturonase, commonly referred as
pectic enzymes [2]. These break down pectin, a
polysaccharide substrate that is found in the cell
walls of plants. One of the most studied and widely
used commercial pectinase is polygalacturonase [3].
Pectic enzymes are commonly used in processes
involving the degradation of plant materials, such as
speeding up the extraction of fruit juice from fruits.
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Pectinolytic enzymes are widely used in the food
industry and in wine production [4]. The function of
pectinase in brewing is two-fold, first it helps to
breakdown the plant (typically fruit) material and so
helps the extraction of flavors from the mash.
Secondly the presence of pectin in finished wine
causes a haze or slight cloudiness, pectinase is
used to break this down and so clear the wine [3].
Pectinases are also used for retting. Therefore there
is a huge demand for pectinases in industries. They
have a share of 25% in the global sales of food
enzymes [5].
Microbial pectolysis is important in plant
pathogenesis, symbiosis and decomposition of plant
deposits [6]. Pectolytic enzymes are wide spread in
nature and are produced by bacteria, fungi,
protozoa and nematodes [2]. Fungi produce several
extracellular
enzymes
that
result
in
the
decomposition of organic matter. One such enzyme
is pectinolytic enzymes. The fungus produces these
enzymes to break down the middle lamella in plants
so that it can extract nutrients from the plant tissues
and insert fungal hyphae [7,8]. The members of the
fungal genus Aspergillus are commonly used for the
production of polysaccharide degrading enzymes.
This genus produces a wide spectrum of cell wall
degrading enzymes, allowing not only complete
degradation of the polysaccharide but also tailored
modification by using specific enzymes purified from
these fungi [9]. In this study an attempt has been
made to isolate and screen Aspergillus spp., from
different sources for their ability to produce
pectinolytic enzymes.

2. Materials and Methods
2.1 Isolation of fungi
Isolation of pectin degrading fungi was done from
agricultural waste, leaf litter, farmyard manure and
cow dung by serial dilution method on pectin agar
media following standard procedures. The plates
were incubated at room temperature for about 3 to 5
days. The plates were observed for the growth of
fungal colonies after incubation period and pure
cultured.
2.2 Plate assay of depolymerized pectin
Plate assay was carried out by inoculating pectin
agar medium having 1% pectin with pure cultures of
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fungi (A. flavus, A. niger, A. Ochraceous, and
Aspergillus sp.) separately. The inoculated plates
were incubated for about 72 hours at room
temperature. After the colonies reached around 3 to
4 mm iodine potassium iodide solution was added
to detect the clear zone [10].

control tube 2ml of distilled water was added.
Optical density reading was taken for every 1 hour
interval at 450 nm for 5 hours. Graph was plotted by
taking optical density (OD) on X-axis and time
interval on Y-axis.
2.5 Assay of polygalacturonase
This was carried out using culture filtrate of A. flavus,
A. niger, A. ochraceous and Aspergillus sp., 1% of
pectin solution in O.2M citrate phosphate buffer,
40% potassium sodium tartrate, DNS reagent
prepared by dissolving 1g of dinitrosalicylic acid,
200mg crystalline phenol and sodium sulphite in
100ml of 1% NaOH solution, glucose, distilled water
[10]. The concentration of reducing sugar was
estimated using dinitrosalicylic acid (DNS) method.
The amount of reducing sugars present in the
sample was calculated using the standard graph,
obtained using standard glucose solution, following
the same procedure. One unit of enzymatic activity
(U) was defined as 1µ mol of reducing sugars
released per minute [10].

2.3 Turbidity assay
Turbidity assay was carried out using pectin broth
medium with 1% pectin and pure cultures of fungi (A.
flavus, A. niger, A. ochraceous and Aspergillus sp.).
Sterile pectin broth medium in test tubes were
inoculated with 1 ml of spore suspension of A.
flavus, A. niger A. ochreceous and Aspergillus sp.,
separately. A tube inoculated with 1.0 ml distilled
water was maintained as control. All the tubes were
incubated at room temperature for about 5 days.
Change in turbidity was observed by comparing with
control tube.
2.4 Turbidometric assay
This was carried out by inoculating 1% pectin broth
medium with fungal culture filtrates and observing
the turbidity change spectrophotometrically at 450
nm. 50ml of sterile 1% pectin broth taken in 250ml
conical flask was inoculated with different species of
Aspergillus separately and incubated at room
temperature for 7 days. After incubation, the culture
filtrate was collected and used for further assay. 8ml
of 1% pectin broth was transferred into 5 test tubes.
2ml of culture filtrate of each organism was added
into different tubes and labeled accordingly. To the
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3. Results and Discussion

3.1 Isolation of fungi
Following fungi were isolated and identified based
on cultural characteristics and sporulation: A. flavus,
A. niger, A. ochraceous, and Aspergillus sp., (Figure
1).

B

D

Figure 1. Isolated fungi. (A) Aspergillus flavus; (B) Aspergillus niger; (C) Aspergillus ochraceous; (D) Aspergillus sp.
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zones on treatment with iodine potassium iodide
solution indicating the pectinolytic ability of these
fungi (Figure 2).

3.2. Plate Assay of depolymerized pectin
After 72 h of incubation, cultures of all the tested
fungi viz., A. flavus, A. niger, A. ochraceous,
Aspergillus sp., on pectin agar plates showed clear
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Figure 2. Clear zones of the fungi. (A) Aspergillus flavus; (B) Aspergillus niger; (C) Aspergillus ochraceous; (D)
Aspergillus sp.

flavus, A. niger, A. ochraceous and Aspergillus sp.,
as against control (Figure 3).

3.3 Turbidity Assay
After 5 days of incubation, change in turbidity was
observed in pectin broth tubes inoculated with A.
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Figure 3. Test tubes of pectin broth inoculated with fungi showing change in turbidity. (A) Aspergillus flavus; (B)
Aspergillus niger; (C) Aspergillus ochraceous; (D) Aspergillus sp.
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3.4 Turbidometric Assay
The OD values decreased with time interval
indicating the presence of pectin degrading

enzymes in culture filtrate of all the tested fungi
(Figure 4).

Figure 4. Graph showing the decrease in turbidity of pectin broth inoculated with culture filtrate of fungi with time interval

3.5. Assay of Polygalacturonic acid
Good amount of reducing sugars were observed in
the pectin solution after treatment with culture
filtrates of all the fungi (Table 1) which indicate the
ability of all fungi (A. niger, A. flavus, A. ochraceous
and Aspergillus sp.) to produce polygalacturonase
as mentioned in Table 2.
Table 1. Concentration of reducing sugar in pectin broth
after treatment with culture filtrates.
Concentration
of
Organism
reducing sugar (µg/ ml)
Aspergillus flavus
108
Aspergillus niger

88

Aspergillus ochraceous

54

Aspergillus sp.

84

Table 2. Production of polygalacturonase (U/ml) by
Aspergillus spp.
Enzyme
Organism
concentration (U/ml)
Aspergillus niger
8.8
Aspergillus flavus

10.8

Aspergillus ocharceous

5.4

Aspergillus sp.

8.4
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