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 Pectin is a high molecular weight polysaccharide present in all plants, and 
composed of chains of 100-1000D galacturonic acid units linked by α-1, 4 
glycosidic bonds. PME, a member of the pectinolytic enzyme family 
deesterified the methoxylated galacturonic residues in pectin compounds 
creating carboxylic groups and methanol (Simon et al., 2006). An extra cellular 
PME (EC 3.1.1.11) was filtered off from Aspergilus niger that was grown in 
agitated mineral medium cultures supplemented with various concentrations of 
pectin. The filtered enzyme was assayed by method of Bertheau et al. (1984) 
which showed highest activity of 8.886µequH+/min/ml in supplemented with 
0.5% (w/v) BDH apple pectin. The activity was determined by titration of the 
liberated carboxylic groups with 0.01N NaOH in 0.5M NaCl. The protein 
concentration was by the Lowry method beyond this concentration. 
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INTRODUCTION 

 
Pectin is a high molecular weight polysaccharide 

present in all plants parts and is composed of chains of 
100-1000 D-galacturonic acid units linked by α-1, 4-
glycosidic bonds. In nature most of the galacturonic acid 
units are esterifies as methyl-esters (Akira et al., 1992). 
These polysaccharides are degraded by pectinases 
produced by saprophytic and phytopathogenic 
microorganisms including bacteria and fungi (Said et al, 
992) pectinmethylesterase (PME) (EC.3.1.1.11) is a 
member of the pectinolytic enzyme family and it de-
esterifies the methoxylated galacturonic acid residues in 
pectin compounds creating carboxylated groups and 
methanol (Simon et al., 2000). It is found in citrus, 
tomatoes, fungi and bacteria. The source determines the 
distinct properties of the pectinesterase. The fungal 
pectinesterases are active at pH range from 3.0 to 5.0 with 
the exception of the salt depending PME, while those of 
bacterial origin are active at pH range from 7.0 to 8.0. A 
salt dependent PME was isolated from sweet orange fruit 
rag. It is a type II PME: (salt dependent) and exhibited 
optimal activity between 0.1-0.2M NaCl at pH 7.5-8.5 at 
200mM and pH8.5-9.5 at 50mM NaCl (Cameron et al., 
2001).  

 This work determines the quantitative release of 
carboxylic groups from different concentrations of pectin 
for the induction of extra-cellular PME generated in the in 

vitro culture of A. niger. The released carboxylic group 
was titrated against 0.01N NaOH in 0.5M NaCl; Also the 
effects of pH. Temperature and substrate concentrations 
on the activity of the crude PME were assayed. 

 
MATERIALS AND METHODS 

 
The A. niger was isolated from damped break kept 

overnight and maintained in sabouraud dextrose agar 
(SDA) slant at 30°C supplemented with chloramphenicol. 
The fungal isolate was sub-cultured six times in SDA 
slant. 
 
Enzyme production 

The broth culture consists of the following mineral 
compositions dissolved in litre of distilled water, 10µg 
H2BO3, 50 µg CuSO4, 10 µg FeSO4. 7H2O, 2 g 
KH2PO4, 0.5 g MgSO4.7H2O, 10 µg MnSO4, 2.5 g 
NaNO3 10 µg NH4MO7, 1 g (NH4)2SO4 and 1 g yeast 
extract. 125 ml of the broth culture was dispersed equally 
into four Erlenmeyer flask labeled A, B, C and D with 
each flask containing varying concentrations of pectin. 

Flask A; 0.5% pectin (0.625g), flask B; 0.5% pectin 
and 0.2% sucrose (0.25%g), flask C; 0.2% sucrose 
(control) and flask D; 2% sucrose (2.5g). Initial pH of the 
four flasks was maintained at pH 4.0 according to 
experimental protocol. 
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After autoclaving, the flask were cooled and 
incubated with 2ml of 24hs cultures of A. niger.  They 
were incubated at 28°C for 60hrs with agitation at 160 
rev/min. The mycelia were harvested by filtration on 
Whatman No. 1 paper while the culture fluid was stored at 
-20°C foe enzyme assay. 
 
Protein eastimation 

The method of Lowry et al 1951 was employed. 0.6 
mg/ml of bovine serum albumin (BSA) was used for 
standard curve from which the protein concentrations of 
the four flasks were extrapolated. 
 
Enzyme assay 

PME activity was  determined by titration of liberated 
carboxylic groups with 0.01N NaOH in 0.5M NaCl at pH 
7.5 and 27°C using as substrate 0.5 %( w/v) apply pectin 
(BDH) in 0.1 M Tris-HCl buffers (Bertheau et al.,1984). 
One unit (1µ) of the enzyme is defined as the amount of 
enzyme, which liberates one micro equivalent of carboxyl 
group/min in the above assay. 

Procedure 21ml of 0.5% (w/v) apply pectin (BDH) 
0.1m Tris HCl buffer, pH 7.5 was mixed with 7.5ml of 
0.5M NaCl Solution in a titration vessel. The volume was 
adjusted to 30ml with 1.5ml of the enzyme sample. The 
pH was maintained at 7.5 during hydrolysis by titrating 
the released carboxylic group with 0.01N NaOH. The 
volume (V) NaOH of the base was monitored and 
recorded as a function of time. 
 
Determination of ph optimun 

0.5% (w/v) pectin was dissolved in 0.1M Sodium 
Tris-HCl buffer with pH(s) adjusted from 7 to 9 and in 
0.1M Sodium citrate-HCl buffer pH 6.0 
 
Determination of temprature optimun 

0.5% (w/v) pectin was dissolved in distilled water 
and the ph adjusted to 7.5. The enzyme was carried out at 
various temperatures ranging from 20°C to 60°C 
 
Determion of optimun substrate concentration  

Various concentration of pectin ranging from 1mg/ml 
to 8mg/ml were dissolve in 0.1M Tris-HCl buffer and 
incubated with the crude enzyme at pH 7.5 and 27°C 

 
RESULTS AND DISCUSSION 

 
Enzyme activity 

The slope S= dV NaOH/dt was extrapolated from the 
linear part of the titration curve and is directly 
proportional to Asp, the activity per ml of PME (Simon et 
al., 2001). 
 
Asp (µequ.H+min-1.ml-1) = S (ml.min-1). NNaOH 
(µmol/ml-1) / V sample= (ml) 
 

Where NNaOH=0.01N; 10µmol/ml 
V sample=1.5ml/volume of enzyme used. 

 
The period used for agitation was 60hrs instead of the 

recommended 40hrs (Sathish et al., 1998). The time lag 
was used for carbon biomass production as shown in flask 
B that gave a relatively low yield in total protein and PME 
activity (Table 1). 

Also sucrose does induce poorly PME activity. There 
were remarkably growths in the various flasks containing 
different concentration of protein. The fungus grew best in 
medium that had the highest pectin concentration. This 
shows that the fungus grow better in higher concentration 
of carbon source (s) (pectin or sucrose). The flask with 
pectin had high activity of PME while the flask that was 
not supplemented with pectin produced only a small 
quantity of intercellular PME. This show that enzyme 
requires an inducer (pectin or pectic substances) for its 
production. The optimum pectin concentration for PME 
production was 5mg/ml; higher concentration reduces the 
enzymatic activity. These are in agreement with Said et al. 
(1991), who report that the PME showed optimum activity 
at pH 7, which is similar to that exhibited by orange type 
II PME (salt dependent) with optimal activity between 
0.1-0.2M NaCl at pH from 7.5-8.8.5 at 200mM  and 8.5-9 
at 50mM NaCl (Cameron et al., 2001). 

As the concentration of that (NaCl) decrease, the 
optimum activity shifts towards increasing pH. The 
concentration of the salt used for this experiment was 
0.5M, this shows that the activity coincide with the above 
hypothesis Maximum   actcivity of  the enzyme was 
observed at 40°C, there were also sharp decrease at 35°C 
and a little increase at 55°C. It can be envisaged that 
softening of tissue during storage is mainly biochemical in 
origin due to the activities of pectolytic enzymes. e.g 
pectinmethylesterase and other macerating enzymes. PME 
is produced by many phytopathogenic organisns 
responsible for rotting (Collimer and Keen 1986). To 
exemplify this in a manner, PME demethylates the pectin 
the later being less vulnerable to both polygacturonase 
activity and ß-degradation. 

This work shows that commercial enzyme 
preparation used for food and feed processing can be 
traditionally or locally produced from A. niger.  
Assessment of the potential of pectinmethylesterase and 
other pectolytic enzyme has led to the production of new 
pectin products and also has resulted in the application of 
a fungal pectate lyase in a worldwide accepted 
unambiguous pectin identification Kit. Furthermore, full 
knowledge of this enzyme including isolation of 
corresponding gene (s) can provide a cost effective and 
environmentally friendly alternative to traditionally 
chemical technologies. Further studies involving effect of 
pH and temperature on the enzyme stability, the Kinetic 
parameters and purification of the crude enzymes are

Table 1: Effect of different pectin concentrations on PME production and growth of Aspergillus niger. 
Flask % pectin Final 

pH 
Mycelical 

dry weight (mg) 
Total protein 

(mg/ml) 
PME activity 

(µequ.11+/min/ml) 
A 0.5% 5 350 1.065 8.8886 
B 0.5% + 5 4oo 0.840 6.0607 
 0.2% sucrose     
C 2% 4.5 970 2.575 4.0000 
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Fig. 1: A graph of Relative activity of PME against pH. 
 

 
 
Fig. 2: A graph of Relative activity against Temperature. 
 
necessary for further expansion of knowledge of the 
pectinmethlesterate produced by Aspergillus niger. 
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