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Abstract: 
Seventy five fungal cultures 

were isolated from decayed citrus 

fruits and tested for their pectino-

lytic activity. Thirty six out of 

them proved to have ability for 

pectinase enzymes production. 

These isolates were identified 

and classified into twenty strains 

belonging to eleven species ap-

pertaining to six genera of fungi. 

Aspergillus was the first predom-

inant genus followed by the gen-

era of Cladosporium and Penicil-

lium. 

Evaluation of the twenty 

strains for their ability to produce 

pectinase enzymes indicated that 

the greatest clearing zones 

among the locally isolated fungi 

were observed with Aspergillus 

niger AUMC 4156 (22 mm) and 

Paecilomyces variotii AUMC 

4149 (21 mm), which was mostly 

comparable with the pectinolytic 

activity of the imported strain 

Aspergillus niger NRRL 337 (23 

mm). Studying the environmental 

and nutritional factors leading to 

maximum pectinase (s) produc-

tion by these three strains showed 

that, the optimum incubation 

temperature and period for pecti-

nase (s) production by Aspergil-

lus niger NRRL 337, Aspergillus 

niger AUMC 4156 and Paeci-

lomyces variotii AUMC 4149 

were 30˚C and 5days, respective-

ly.  The optimum pH values were 

5 – 6, 5 and 6 for A. niger NRRL 

337, A. niger AUMC 4156 and 

Paecilomyces variotii AUMC 

4149, respectively.  The best in-

oculum size was 1% for Asper-

gillus niger NRRL 337, and 2% 

for both Aspergillus niger 

AUMC 4156 and Paecilomyces 

variotii AUMC 4149. Pectin at 

concentration of 2% proved to be 

the best carbon source followed 

by starch for all the studied fun-

gal strains. Also, it was found 

that, the maximum enzyme pro-

duction was attained by using of 

2% yeast extract as the sole ni-

trogen source for all the studied 

fungi.  

Introduction. 

Pectic substances are glyco-

sidic macromolecules of high 

molecular weight compounds 

that are widespread in the plant 

kingdom. They form the major 

components of the middle lamel-

la, a thin layer of adhesive extra-

cellular material found between 

the primary walls of adjacent 

young plant cells. In
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addition, they constitute an im-

portant part of the primary plant 

cell wall (Kertesz, 1951).  

The enzymes that hydrolyze 

pectic substances are broadly 

known as pectic enzymes, pecti-

nases, or pectinolytic enzymes, 

which include pectinester-

ase,polygalacturonase, pectin 

lyase and pectate lyase on the 

basis of their mod of action (Al-

korta et al., 1998).  

The production of pectinase 

has been widely reported in bac-

teria and filamentous fungi (Jen-

son and Olsen, 1999). On the 

other hand, pectinases are not 

produced commercially from 

bacteria because of the high costs 

of production, although highly 

productive constitutive strains are 

known (Lei et al., 1985 and 

Chatterjee et al., 1995). The pro-

duction of pectinases is not wide-

spread in yeasts, very few yeasts 

show this ability (Luh and Phaf, 

1951; Vaugn et al., 1969; Win-

borne and Richard, 1978; Lim et 

al., 1980; Federici, 1985 and 

Barnby et al., 1990). 

The most important enzymes 

of the pectinases complex are 

polygalacturnase (PG; EC 

3.2.1.15), pectin lyase (PL; EC 

4.2.2.10), pectate lyase (PAL; EC 

4.2.2.2), and pectinesterase (PE; 

EC 3.1.1.11) (Godfrey and West, 

1996). Pectinases production by 

filamentous fungi varies accord-

ing to the strains, the composi-

tion of the growth medium and 

the cultivation condition (pH, 

temperature, aeration, agitation 

and incubation time) (Fiedurek et 

al., 1989).  

The present study was aimed 

to evaluate the ability of the natu-

ral mycoflora isolated from dif-

ferent citrus fruits to produce the 

pectinase enzymes. The optimum 

environmental and nutritional 

conditions for the enzyme pro-

duction were also studied. 

Materials and methods. 

Microorganisms used: 

Twenty fungal strains, isolat-

ed from infected and decayed 

citrus fruits (oranges, lemons and 

mandarins) obtained from the 

local market of Assiut city, As-

siut, Egypt, in addition to the im-

ported strain, Aspergillus niger 

NRRL 337 which is known as a 

highly amylase-producing strain 

(Ragab, 1989), were used in the 

present study. All the isolated 

fungal cultures were identified at 

Assiut University Mycological 

Center (AUMC) Table 1. Asper-

gillus niger NRRL 337, was ob-

tained from the fermentation la-

boratory of the Northern Region-

al Research Laboratory of U.S.A. 

All the fungal cultures were 

grown on slant surfaces of potato 

dextrose agar medium and stored 

in a refrigerator at 5˚C.  

Pectic substances:  
All the pectic substances 

were obtained from Sigma-

Aldrich chemical company, 

Germany. 

Microbiological procedure: 

Isolation, screening and identi-

fication of pectinolytic fungi: 

Pectinase–producing fungi 

were isolated from various types 

of citrus fruits such as oranges, 

lemons and mandarins, with spe-

cial attention given to rotting and 
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decaying fruits. The dilution-

plate method (Johnson and Curl, 

1972) was applied for isolation of 

fungi using Czapek’s agar medi-

um. Chloromphenicol (20µg/ml) 

and rose Bengal (30 ppm) were 

used as bacteriostatic agents. 

Three plates of each fruit sample 

were prepared and incubated at 

30˚C for one week. The develop-

ing fungal colonies were isolated 

and tested for their pectinolytic 

activities. 

Seventy five fungal isolates 

were isolated from citrus fruits as 

previously described. All the iso-

lated fungi, in addition to the im-

ported strain, Aspergillus niger 

NRRL 337 were examined for 

their pectinolytic activity on the 

basis of utilization of pectin as a 

sole carbon source in the pectin 

mineral salt agar medium as de-

scribed by Ammar et al. 

(1995).All isolates which proved 

to possess pectinolytic activity 

were identified by Assiut Univer-

sity Mycological Center 

(AUMC), as shown in Table (1).  

Cultivation of fungal spores 

and preparation of crude pec-

tinase extracts: 
Microbiological procedure 

was carried out in 250 ml Erlen-

meyer flask; each flask contains 

100 ml of pectin mineral salt 

broth medium (Pectin, 10; 

(NH4)2HPO4, 2; NH4H2PO4, 0.9; 

MgSO4, 0.1 and KI, 0.5 g/L) ad-

justed to pH 7 and autoclaved at 

121˚C for 15 minutes. After cool-

ing at room temperature, each 

flask was inoculated by 1.0 ml of 

fungal spores suspension contain-

ing 10
7
 spores per ml. Then, the 

flasks were incubated for 5 days 

at 30˚C. All experiments were 

carried out in triplicate. At the 

end of incubation period, the 

content of each flask was filtered 

through Whatman No.1 filter 

paper. The culture filtrates served 

as the crude enzyme sources. 

Pectinase clearing zone 

(P.C.Z.) technique: 

For the purpose of pectinase 

(s) assay, the so called pectin cup 

plate clearing zone (P.C.Z) tech-

nique of Ammar et al. (1995) 

was applied, with some modifica-

tion as follows: 

Twenty ml aliquots of steri-

lized P.C.Z assay medium (pec-

tin, 1.0; Arabic gum, 5.0 and 

agar-agar, 15 g/L as described by 

Ammar et al. (1991)) were 

poured aseptically in each steri-

lized Petri-dish, the medium were 

allowed to cool and solidify. One 

cup was made per each plate by a 

sterilized corkborer (10 mm di-

ameter), 0.1 ml of the culture 

filtrate was introduced into the 

cup, and then, the plates were 

incubated for 24 hours at 30˚C. 

At the end of incubation period, 

plates were flooded with 10 ml of 

(0.02 N) iodine solution. The 

transparent zone diameters (mm) 

were measured and recorded as 

an indication of pectinase (s) ac-

tivities, and then means as well 

as standard deviation (S.D.) were 

calculated. 

Factors affecting the produc-

tion of pectinase (s): 

Environmental factors: 
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Effect of incubation tempera-

ture: 

For the identification of op-

timum incubation temperature for 

the best production of exo-

polygalacturonase, 100 ml of 

pectin mineral salt broth medium 

were inoculated with 1 ml of 

fungal spores suspension and 

then incubated at 20, 25, 30, 35, 

40 and 45˚C ( ± 1˚C) for one 

week. Pectinase (s) activities 

were estimated at the end of the 

incubation period as described in 

2.4. 

Effect of incubation period: 

Hundred ml of pectin mineral 

salt broth medium were inoculat-

ed with 1.0 ml of fungal spores 

suspension and then incubated 

for 2, 4, 6, 8, 10, 12 and 14 days 

at the optimum temperature 

which indicated from  the previ-

ous experiment. 

Effect of pH values: 

Pectin mineral salt broth me-

dium was inoculated with 1.0 ml 

of fungal spores suspension after 

adjustment its initial pH with (0.2 

M) acetate buffer to different pH 

values ranging from 3 to 8. In all 

experiments, the inoculated me-

dium was incubated at the opti-

mum temperature for optimum 

incubation period which obtained 

from experiments. 

Effect of inoculum size: 

In this experiment, the pectin 

mineral salt broth medium was 

inoculated with different spores 

suspension concentrations (0.5%, 

1%, 2% and 3% v/v) for the iden-

tification of optimum inoculm 

size required for the best produc-

tion of pectinase (s). 

Nutritional factors: 

Effect of different carbon 

sources: 

Different carbon sources 

such as, pectin, starch, sucrose 

and glucose were added separate-

ly at concentration of 1% to the 

pectin mineral salt broth medium, 

which was inoculated by 1%, 2% 

and 2% spore suspension and 

incubated for 5 days at 30˚C and 

at pH 6, 5 and 6 for Aspergillus 

niger NRRL 337, Aspergillus 

niger AUMC 4156 and Paeci-

lomyces variotii AUMC 4149, 

respectively. Pectinase (s) activi-

ties were estimated at the end of 

the incubation period using P.C.Z 

technique. 

Effect of different nitrogen 

sources: 

The nitrogen source of the 

synthetic medium was replaced 

by different nitrogen sources 

namely, yeast extract, peptone, 

sodium nitrate and ammonium 

sulfate, that added separately at 

1% concentration to the pectin 

mineral salt broth medium, con-

taining 2% pectin. All flasks 

were inoculated by1%, 2% and 

2% spore suspension and incu-

bated for 5 days at 30˚C and at 

pH 6, 5 and 6 for Aspergillus ni-

ger NRRL 337, Aspergillus niger 

AUMC 4156 and Paecilomyces 

variotii AUMC 4149, respective-

ly. Pectinase (s) activities were 

estimated at the end of the incu-

bation period using (P.C.Z.) 

technique. 

Results and discussion. 

Isolation, screening and Identi-

fication of the pectinolytic fun-

gi: 
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Seventy five fungal isolates 

were isolated from decaying cit-

rus fruits. All of these isolates 

were screened for their pectino-

lytic activity. Thirty six out of 

seventy five isolates proved to 

have pectinolytic activity, since 

they showed varied ability to hy-

drolyzed pectin as a sole carbon 

source in the cultivation medium. 

The thirty six pectinolytic iso-

lates were subjected to the identi-

fication tests at Assiut University 

Mycological Center (AUMC). 

Data of the identification pro-

gram (Table 1) indicated that 

these isolates represent twenty 

strains belonging to eleven spe-

cies appertaining to six genera of 

fungi. It could be observed that, 

Aspergillus was the first predom-

inant genus encountering in 50% 

of the total isolated fungi. Five 

species of Aspergillus were iden-

tified of which, A. flavus was the 

most prevalent species, followed 

by A. niger and A. sydowii. The 

second higher incidence rate was 

recorded for the genera of 

Cladosporium and Penicillium. 

The genus Cladosporium was 

represented by two species, C. 

cladosporioides and C. sphaer-

ospermum. Meanwhile, Penicil-

lium was recorded by three 

strains of P. oxalicum. Paeci-

lomyces variotii was occurred 

twice, while each of Alternaria 

alternata and Emericella nidu-

lans was detected as a single rep-

resentative of their genera and 

infrequently encountered.
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Table (1): List of fungal strains isolated from decayed citrus fruits and   

                their code numbers as recorded at Assiut University Myco 

                 logical Center (AUMC). 

Fungal strains code number 

Alternaria alternate AUMC 4151 

Aspergillus flavus AUMC 4150 

Aspergillus flavus AUMC 4155 

Aspergillus flavus AUMC 5029 

Aspergillus flavus AUMC 5032 

Aspergillus niger AUMC 4156 

Aspergillus niger AUMC 5030 

Aspergillus parasiticus AUMC 4158 

Aspergillus sydowii AUMC 4152 

Aspergillus sydowii AUMC 4159 

Aspergillus versicolor AUMC 4157 

Cladosporium cladosporioides AUMC 5035 

Cladosporium cladosporioides AUMC 5037 

Cladosporium sphaerospermum AUMC 5033 

Emericella nidulans AUMC 5034 

Paecilomyces variotii  AUMC 4149 

Paecilomyces variotii AUMC 4154  

Penicillium oxalicum AUMC 4153 

Penicillium oxalicum AUMC 5031 

Penicillium oxalicum AUMC 5036 

 

Screening of fungal strains for 

pectinase (s) production: 

The results in Table (2), il-

lustrated by figure (1) showed 

that all the tested fungal strains 

were positive for pectinase (s) 

production in P.C.Z assay, as 

evidenced by the resulted clear-

ing zones. 

Variation from 9 mm (As-

pergillus versicolor AUMC 

4157) to 23 mm (Aspergillus ni-

ger NRRL 337) in diameter of 

clearing zone indicating pecti-

nase (s) activities were observed. 

The greatest clearing zones 

among the locally isolated fungi 

were observed with Aspergillus 
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niger AUMC 4156 (22 mm) and 

Paecilomyces variotii AUMC 

4149 (21 mm), which was mostly 

comparable with the pectinolytic 

activity of the imported strain 

Aspergillus niger NRRL 337 (23 

mm). 

These results are in rather 

agreement with those reported by 

Souza et al. (2003), who found 

that Paecilomyces clavisporus 

2A.UMIDA.1, Aspergillus 

2A.UMIDO and Penicillium 

2A.SECO were the best pectinase 

(s) procedures with the largest 

clearing zone in diameter (26 

mm, 25 mm and 24 mm), respec-

tively.

 

Table (2): Screening of fungal strains for pectinase (s) production. 

 

 

 

 

 

 

Fungal strains 

Pectinase(s) activi-

ty(diameter of 

clearing zone, mm) 

Aspergillus niger NRRL 337 23 

Aspergillus niger AUMC 4156 22 

Paecilomyces variotii AUMC 4149 21 

Aspergillus niger AUMC 5030 20 

Penicillium oxalicum AUMC 5031 20 

Penicillium oxalicum AUMC 5036 20 

Alternaria alternata AUMC 4151 19 

Penicillium oxalicum AUMC 4153 19 

Paecilomyces variotii AUMC 4154 19 

Emericella nidulans AUMC 5034 19 

Aspergillus sydowii AUMC 4152 18 

Aspergillus flavus AUMC 4150 17 

Aspergillus flavus AUMC 4155 15 

Aspergillus sydowii AUMC 4159 15 

Cladosporium cladosporioides AUMC 5035 15 

Aspergillus parasiticus AUMC 4158 14 

Aspergillus flavus AUMC 5029 14 

Cladosporium sphaerospermum AUMC 5033 13 

Cladosporium cladosporioides AUMC 5037 13 

Aspergillus flavus AUMC 5032 11 

Aspergillus versicolor AUMC 4157 9 
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Aspergillus niger 

NRRL 337 

Cladosporium cladospor-

ioides AUMC 5035 

  Aspergillus versi-

color AUMC 4157 

Emericella nidulans 

AUMC 5034 

Fig. (1): Screening of fungal strains for pectinase (s) production   

using pectinase clearing zone (P.C.Z) assay. 
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Factors affecting the pectinase 

(s) production by Aspergillus 

niger NRRL 337, Aspergillus 

niger AUMC 4156 and Paeci-

lomyces  variotii AUMC 4149: 

Effect of incubation tempera-

ture: 

Figure (2) showed that 30˚C 

was the most optimal tempera-

ture giving maximal pectinase (s) 

activities for all tested fungal 

strains.  Production of pectinase 

(s) was increased gradually with 

increasing the incubation temper-

ature from 20 to30˚C and then 

turned to the gradual decrease 

with increasing the incubation 

temperature from 30 to 45˚C. 

These results agree with 

those obtained by Ammar et al. 

(1995) who found that Aspergil-

lus niger S-48 TAT was the most 

potent pectinase (s) producer out 

of 13 fungal strains in P.C.Z 

technique using pectin mineral 

salt broth medium at 30˚C. while, 

Souza et al. (2003) found that 

incubation temperature of Paeci-

lomyces clavisporus 

2A.UMIDA.1, Aspergillus 

2A.UMIDO and Penicillium 

2A.SECO at 28˚C gave maxi-

mum pectinase (s) production in 

cup-plate assay with the largest 

clearing zone in diameter (26 

mm, 25 mm and 24 mm), respec-

tively

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Fig.(2): Effect of incubation temperature on pectinase (s) production. 
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Effect of incubation period: 

Data in fig (3) showed that, 

the rate of pectinase (s) produc-

tion increased gradually as the 

incubation period increased, 

reaching the maximum value 

after 5 days, then dropped until 

it reached the minimum value 

after 14 days for all tested fun-

gal strains. The reason for the 

decrease of pectinase production 

after 120 hours (5 days) may be 

related to the consumption of an 

essential compound or to the 

appearance of an inhibitor of 

enzyme biosynthesis (Mansour, 

1996).

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results obtained in this study 

are similar to those observed by 

Ammar et al. (1995) who found 

that Aspergillus niger S-48 TAT 

produced high pectinase (s) ac-

tivity out of 13 fungal strains in 

P.C.Z technique after 5days of 

incubation, Puchart et al (1999) 

found that maximum pectinolytic 

enzymes activities by 14 of 17 

strains of Thermomyces lanugi-

nosus on sugar beet pulp were 

recorded after 4 days of incuba-

tion. Only four strains were 

found to produce maximum pec-

tinolytic enzymes after 4 days of 

growth on citrus pectin. Also,   

Souza et al. (2003) demonstrated 

that, the production of pectinases 

in cup-plate assay by Paecilomy-

ces clavisporus 2A.UMIDA.1 

reached its maximum level after 

96 hours of incubation. 

Effect of pH value: 

Results in figure (4) indicat-

ed that, the optimum pH for the 

Fig. (3): Effect of incubation period on pectinase (s) produc-

tion. 

 



Assiut J. of Agric. Sci., 41 (Special Issue )(The 4
th

 Conference of Young Sci-

entists Fac. of Agric. Assiut Univ. April, 27, 2010) (55-73) 

 

 56 

production of pectinase (s) 

ranged between 5 to 6 for Asper-

gillus niger NRRL 337 while it 

was 5 for Aspergillus niger 

AUMC 4156 and 6 for Paeci-

lomyces variotii AUMC 4149. 

Increasing the pH value above 6, 

5 and 6 for Aspergillus niger 

NRRL 337, Aspergillus niger 

AUMC 4156 and Paecilomyces 

variotii AUMC 4149, respective-

ly, showed decrease in pectinase 

(s) activity. 

These results were rather in 

agreement with those obtained by 

Martins et al. (2002) who noted 

that, the optimum pH for maxi-

mum production of pectinase 

enzymes by Thermoascus au-

rantiacus 179-5 was 5.0. On the 

other hand, the present results are 

rather differed from those de-

scribed by Ammar et al. (1995) 

who found that, the highest pec-

tinase (s) activities was achieved 

at pH 7 in P.C.Z technique by 

Aspergillus niger S-48 TAT. 

While Souza et al. (2003) report-

ed that, the highest production of 

pectinases in cup-plate assay by 

Paecilomyces clavisporus 

2A.UMIDA.1 was achieved at 

pH 2.5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Fig. (4): Effect of different pH values on pectinase (s) production. 
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Effect of inoculum size: 

Fig (5) showed that, the 

pectinase (s) activities increased 

as the inoculum size increased 

from 0.5 to 1%, in case of As-

pergillus niger NRRL 337 and 

from 0.5 to 2%, in case of As-

pergillus niger AUMC 4156 

and Paecilomyces variotii 

AUMC 4149. Therefore, 1% 

and 2% were selected as the 

best economical inoculum sizes 

for Aspergillus niger NRRL 

337, Aspergillus niger AUMC 

4156 and Paecilomyces variotii 

AUMC 4149, respectively. 

These results are in accord-

ance with these obtained by 

Souza et al. (2003) who ob-

tained high production of pecti-

nases in cup-plate assay using 

liquid medium inoculated with 

10
4
 spores/ml of Paecilomyces 

clavisporus 2A.UMIDA.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effect of different carbon 

sources: 

The results given in fig (6) indi-

cated that pectin was the best 

carbon source for pectinase (s) 

production followed by starch 

for all the studied fungal strains. 

These results are in agreement 

with those obtained by Aguilar 

and Huitron (1987) who report-

ed that the production of pecti-

nase enzymes from several 

mould was enhanced by the 

presence of pectic substances in 

Fig.(5): Effect of inoculm size on pectinase (s) production. 

 

Inoculum size (ml. %) 
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the medium. Lack of pectinolyt-

ic activity in cultures supple-

mented with glucose as a sole 

carbon source reflects the induc-

ible nature of pectic enzymes 

from Aspergillus niger (Fawole 

and Odunfa, 2003). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effect of different pectin con-

centrations: 
To study the effect of differ-

ent concentrations of pectin that 

could stimulate the highest pecti-

nase (s) production by the same 

fungal strains. Pectin was added 

to the pectin mineral salt broth 

medium at concentrations of 0.5, 

1, 2, 3 and 4% (w/v). 

Results recorded in fig (7) 

clearly showed that, the accumu-

lation of pectinase (s) was in-

creased gradually as the pectin 

concentration increased reaching 

the maximum level at 2% con-

centration for all tested fungal 

strains. The same stimulatory 

effect was observed at 3% pectin 

concentration, but at higher pec-

tin concentration, the enzyme 

production tended to decrease. 

The present results are rather 

differ from those described by 

Ammar et al. (1995) found that, 

the production of pectinase (s) 

enzymes by Aspergillus niger S-

48 TAT was enhanced when the 

Fig.(6): Effect of different carbon sources on pectinase (s) production. 
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pectin used a sole carbon source 

in the basal medium at concentra-

tion of 1%. While Souza et al. 

(2003) found that, 0.5% citrus 

pectin in the liquid medium as a 

sole carbon source promoted the 

highest production of pectinases 

in cup-plate assay by Paecilomy-

ces clavisporus 2A.UMIDA.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effect of different nitrogen 

sources: 

Data represented fig (8) indi-

cated that yeast extract was the 

most favourable nitrogen source 

for the stimulation of Pectinase 

(s) production followed by pep-

tone for all the studied fungal 

strains. 

These results are agree to an 

extent with those obtained by 

Souza et al. (2003) who found 

that, the high pectinases produc-

tion in cup-plate assay by Paeci-

lomyces clavisporus 

2A.UMIDA.1 was obtained with 

1% yeast extract. However, these 

results differed from these ob-

tained by Antov and Pericin 

(2003) who reported that, the 

higher ammonium sulphate con-

centration increased total pecti-

nases production by Polyporus 

sqamosus. 

Effect of different yeast extract 

concentrations: 

An experiment was conduct-

ed to investigate the effect of dif-

ferent concentration of yeast ex-

tract as a sole source of nitrogen 

Fig.(7): Effect of different pectin concentrations on pectinase (s) production. 
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on pectinase (s) production, yeast 

extract was added to the pectin 

mineral salt broth medium at 

concentrations of 0.5, 1, 2, 3 and 

4% (w/v). Results in figp (9) 

showed that, the optimum con-

centration of yeast extract that 

secured the highest pectinase (s) 

activities was 2% for all tested 

fungal strains. It also showed that 

pectinase (s) activities increased 

gradually with increasing the 

concentration of added yeast ex-

tract from 0.5 to 2%. Addition of 

yeast extract at concentrations 

higher than 2% did not show any 

further stimulation for pectinase 

(s) production.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     Fig.(8): Effect of different nitrogen sources on pectinase (s) production.  

 

Nitrogen source (%) 



Ragab et. al. 2010 

 

 56 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

References. 

  Aguilar, G. and Huitron, C. 

1987. Stimulation of the pro-

duction of extracellular pec-

tinolytic activities of Asper-

gillus sp. by galacturonic ac-

id and glucose. Enzyme and 

Microbiology Technique 9, 

690 – 696. 

Alkorta, I.; Garbisu, C.; 

Liama, M.J. and Serra, J.S. 

1998. Industrial applications 

of pectic enzymes: a review. 

Process Biochemistry 33, 21 

– 28. 

Ammar, M.S.; Louboudy, S.S. 

and Abdul-Raouf, U.M. 

1991. Purification and prop-

erties of mesophilic protease 

(s) produced by Bacillus an-

thracis S-44 isolated from a 

temple in Aswan. Al- Azhar 

Bull. Science 2 (1), 325 – 

338. 

Ammar, M.S.; Louboudy, S.S.; 

Azab, M.S. and Afifi, M.M. 

1995 A new method for the 

estimation of fungal pecti-

nase (s) using the pectin 

clearing zone (P.C.Z.) tech-

nique and its application in 

Fig.(9): Effect of different yeast extract concentrations on pectinase (s) production. 



Assiut J. of Agric. Sci., 41 (Special Issue )(The 4
th

 Conference of Young Sci-

entists Fac. of Agric. Assiut Univ. April, 27, 2010) (55-73) 

 

 56 

food industries. Al- Azhar 

Bull. Science 6 (1), 325 – 

339. 

Antov, M and Pericin, D. 2003. 

Effect of some inorganic 

salts on the partitioning of 

pectinase of Polyporus 

squamosus in polyethylene 

glycol and crud dextran 

aqueous tow-phase system. 

World Journal of Microbiol-

ogy and Biotechnology 19 

(2), 151 – 156. 

Barnby, F.M.; Morpeth, F.F. 

and Pyle, D.L. 1990. Endo- 

polygalacturonase production 

from Kluyveromyces marxin-

uns. Resolution and purifica-

tion and partial characteriza-

tion of the enzyme. Enzyme 

and Microbial Technology 

12, 891 – 897. 

Chatterjee, A.; Cui, Y.; Liu, Y.; 

Dumenyo, C.K. and Chat-

terjee, A.K. 1995. Inactiva-

tion of rsnA leads to over 

production of extracellular 

pectinases, cellulases and 

proteases in Erwinia caroto-

vora subsp. Carotovora in 

absence of the starvation / 

cell density sensing single, 

N-(3-Oxohexanoyl)-L-

Hhomoserine lactone. Ap-

plied and Environmental Mi-

crobiology 61, 1959 – 1967. 

Fawole, O.B. and Odunfa, S.A. 

2003. Some factors affecting 

production of pectic enzymes 

by Aspergillus niger. Interna-

tional Biodeterioration and 

Biodegradation 52, 223 – 

227. 

Federici, F. 1985. Production, 

purification and partial char-

acterization of an endo- pol-

ygalacturonase from Crypto-

coccus albidus. Antonie Van 

Leen Leeuwenhoek 51, 139 – 

150. 

Fiedurek, J.; Ilczuk, Z. and 

Lobarzewsski, J. 1989. In-

fluence of the mycelium 

growth conditions on the 

production of amylolytic, 

proteolytic and pectinolytic 

enzymes by Aspergillus ni-

ger. Biotechnology lett. 9, 

355 – 361. 

Godfrey, T. and West, S. 1996. 

Industrial Enzymology, se-

cond Ed. Macmillan Press 

Ltd., London. 

Jenson, B. and Olsen, J. 1999. 

Miscellaneous enzymes. In: 

Johri, B.N.; Satyanarayana, 

T. and Olsen, J. (Eds.), 

Thermophilic moulds in Bio-

technology. Kluwer Acadmic 

Publishers, Netherlands, 

245– 263. 

Johnson, L.F. and Curl, E.A. 

1972. Methods for research 

on ecology of soil-born path-

ogens. Burgess publishing 

Co., Minneapolis, MN, USA. 

Kertesz, Z.I. 1951. The pectic 

substances. Interscience Pub-

lishing, New Yourk. 

Lei, S.; Liu, H.C.; Heffernan, 

L. and Wilcox, G. 1985. Ev-

idence that polygalacturonase 

is a virulence determinant in 

Erwinia carotovora. Journal 



Ragab et. al. 2010 

 

 56 

of Bacteriology 164 (2), 831 

– 835. 

Lim, J.; Yamasaki, Y.; Suzuki, 

Y. and Ozawa, J. 1980. 

Multiple forms of endo- pol-

ygalacturonase from Saccha-

romyces fragilis. Agriculture 

and Biological Chemistry 44, 

473 – 480. 

Luh, B.S. and Phaf, H.J. 1951. 

Yeast polygalacturonase. Ar-

chives of Biochemistry and 

Biophysics 48, 23 – 37.  

Mansour, S.M. 1996. Studies on 

pectinolytic enzymes of fun-

gi. Ph.D. Thesis, Department 

of Agricultural Microbiolo-

gy, Faculty of Agriculture, 

Ain Shams University, 

Egypt. 

Martins, E.S.; Silva, D.; Da Sil-

va, R. and Gomes, E. 2002. 

Solid-state production of 

thermostable pectinases from 

thermophilic Thermoascus 

aurantiacus. Process Bio-

chemistry 37, 949 – 954. 

Puchart, V.; Katapodis, P.; 

Biely, P. and Kremnicky, L. 

1999. Production of xy-

lanases, mannanases and pec-

tinases by the thermophilic 

fungus Thermomyces lanugi-

nosus. Enzyme and Microbi-

al Technology 24, 255 – 361. 

Ragab, W.S.M. 1989. Produc-

tion of amylase using some 

microbial strains. M.Sc. The-

sis, Department of Food Sci-

ence and Technology, Facul-

ty of Agriculture,   Assiut 

University, Egypt. 

Souza, J.V.B.; Silva, E.S.; Ma-

ia, M.L.S. and Teixeira, 

M.F.S. 2003. Screening of 

fungal strains for pectinolytic 

activity: endo- polygalac-

turonases production by Pae-

cilomyces clavisporus 

2A.UMIDA.1. Process Bio-

chemistry 39, 455 – 458. 

Vaugn, R.H.; Jakubezyl, T.; 

McMillian, J.D.; Haggins, 

T.E.; Dave, B.A; Cramp-

ton, V.M. 1969. Some pink 

yeasts associated with soften-

ing of olives. Applied Mi-

crobiology 18, 771 – 775.  

Winborne, M.P; Richard, 

P.A.D. 1978. Pectinolytic ac-

tivity of Saccharomyces fra-

gilis cultured in controlled 

environments. Biotechnology 

and Bioengineering 20, 231 – 

242.

 



Assiut J. of Agric. Sci., 41 (Special Issue )(The 4
th

 Conference of Young Sci-

entists Fac. of Agric. Assiut Univ. April, 27, 2010) (55-73) 

 

 56 

 لثمار الموالح الملوثةإنتاج إنزٌمات البكتٌنٌز بواسطة  الفطرٌات 
شمسان أحمد صالح ،  1محمد قدري أحمد فرج ،1وفٌق سند موسى رجب

 2المولد
 مصر -جامعة أسيوط -كلية الزراعة -قسم علوم وتكنولوجيا الأغذية6
 اليمن -جامعة إب -قسم علوم وتكنولوجيا الأغذية6

 

 الملخص العربً

البحث اختبار خمسة وسبعون مزرعةة ططريةة معزولةة مةن  مةار المةوال   تناول
المصابة من حيث نشةاطاا طةت تحليةل البكتةين وأ اةر  سةتة و ز ةون مزرعةة مناةا 
قةةترتاا علةةت إنتةةام إنزيمةةا  البكتينيةةزتتم تعريةةع تلةة  المةةزار  ووجةةت أناةةا تم ةةل 

يةة وكانة  السةيات  عشرون سزلة تنتمت إلت احت عشر نوعا تابعة لسةتة أجنةاف ططر
 لجنف الاسبرجلف ويليه جنست الكزتوسبوريم والبنسليومت

تم تقييم قتر  السزلا  العشرين علت إنتام إنزيما  البكتينيةز وكانة  السةزلتان                      
Aspergillus niger AUMC 4156 و  Paecilomyces variotii AUMC 

ي لونةةزيم و 4149 كانةة  قةةترتاما طةةت ذلةة  مقةةارب قةةتر  السةةزلة همةةا الأعلةةت انتاجةةا
المعروطةة بكااتتاةا كمنةتلإ لونةزيمت  اتنة  مةن  A.niger NRRL 337المستورت  

تراسةةةة العوامةةةل البيليةةةة والتؤذويةةةة الميتيةةةة إلةةةت تع ةةةيم إنتاجيةةةة ا نةةةزيم بواسةةةطة 
  -السزلا  الاطرية ال ز ة سالاة الذكر ما يلت:

ترجه ملويةت وأطنل طتر  تحنين هت  66هت ترجة الحرار  الم لت لونتام  -
 ايام لجميع السزلا  المختبرهت  6

طت حالةة سةزلة ططةر    5 – 6لبيلة ا نتام كان  طت مجال  pHأطنل ترجة  -
Aspergillus niger NRRL 337    طةةت حالةةة سةةزلة ططةةر    6وكانةة

Aspergillus niger AUMC 4156    طةةت حالةةة سةةزلة ططةةر  5وكانةة
Paecilomyces variotii AUMC 4149 pHت 

 Aspergillus niger NRRL% طةت حالةة ططةر  6أطنل حجةم لقةاه هةو   -

 Aspergillus niger AUMC% طت حاله السةزلتين     6بينما كان  337

 ت  Paecilomyces variotii AUMC 4149و    سزلة    4156

م ةةل أطنةةل مصةةاتر % إلةةت بيلةةة ا نتةةام ت6 بةة  أن إنةةاطة البكتةةين بتركيةةز  -
 الكربون لجميع السزلا  ويلت ذل  النشات 

% 6تحققةة  أعلةةت إنتاجيةةة لونةةزيم عنةةت إنةةاطة مسةةتخلي الخميةةر  بتركيةةز -
 كمصتر وحيت للنيتروجين طت بيلة ا نتام لجميع السزلا  الاطرية المختبر ت 

 

 

 

 


