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Abstract
Fourty-eight species and two species varieties belonging to 19 genera were collected from 50
samples of apple and tomato fruits (25 from each) from Sohag governorate in Egypt on dichloran
rose-Benegal chloramphenicol agar medium at 28ᴼC. The most common genera were Alternaria,
Aspergillus, Cladosporium, Fusarium and Penicillium. Form the above genera the most prevalent
species were Alternaria alternata, A. tenuissima, Aspergillus niger, A. flavus, A. fumigatus,
Cladosporiumcladosporioides, C.herbarum and Penicillium oxalicum. Fourty-eight species and
two species varieties fungal species screened for their abilities to produce cellulase (C1 enzyme)
and pectinase enzymes. Six and seven species showed high cellulolytic and pectinolytic activity,
while 23 and 17 species were moderately activity for the two enzymes, respectively. The
remaining species were low activity in both enzymes. The highest cellulase and pectinase
activities were recorded by Aspergillus chevalieri. Maximum production of cellulase enzyme by
A.chevalieri was obtained after 6 days of incubation at 30ᴼC with initial pH 6 in culture medium
containing sucrose and peptone as carbon and nitrogen sources, respectively. Regarding to
pectinase enzyme the highest pectinase production by A. chevalieri was recorded after 6 days of
incubation at 30ᴼC with initial pH 8 in culture medium containing pectin and ammonium sulphate
as carbon and nitrogen sources, respectively.
Key words: mycology, postharvest diseases, extracellular enzymes, cellulase, pectinase, apple, tomato,
Aspergillus chevalieri.

Introduction
Fruits are widely distributed in nature, this
keeps the body in a good and healthy
condition and help in human daily diet
(Ewekeye et al., 2013). The fruit is often
attacked by microorganisms especially fungi
after harvest (Udoh et al., 2005). Mebratie et
al. (2015). estimated that the total postharvest
loss of banana was to be 26.5% in Ethiopia.
The common postharvest and storage fungi of
fruits are Alternaria, Aspergillus, Fusarium
and Penicillium sp. (Bhale, 2011).
Apples (Pyrusmalus L.) are members of
family Rosaceae in the most common genus
Malus (Smock and Neubert, 1950). Ilyas et al.

(2007) reported that the fungi isolated from
rotten on Potato Dextrose Agar (PDA)
medium were Aspergillus niger, A. fumigatus,
Alternaria
tenuis,
A. tenuissima,
Cladosporium
herbarum,
Penicillium
expansum, P. italicum and Rhizopus nigricans.
Fatima et al. (2009). showed that Alternaria
alternata and Geotrichum candidum were the
most common fungi caused diseases of apple
fruits. Juhneviča et al. (2011). stated that
microorganisms found on apple fruit surface
before and after storage were related to the
genera Penicillium, Alternaria, Aspergillus,
Cladosporium, Candida on Potato Dextrose
Agar (PDA) and Malt Extract Agar
* Corresponding author:
Dr. S.M. Meghezel
safa_meghezel@yahoo.com
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(MEA). Ammar and El-Naggar (2014) could
isolate Alternaria alternata (1.38±0.02),
Penicillium sp. (2.08±0.05), Fusarium equisti
(1.04±0.02) and A. niger (0.69±0.05) from
rotted apple samples in France.
Tomato (Solanum lycopersicum L.) is a
berry plant in the Solanales order, Solanaceae
family and genus Solanum (ACMSF, 2005).
Etebu et al. (2013). confirmed that different
species of fungi such as Alternaria sp.,
Fusarium sp., Penicilliun sp., Aspergillus sp.
and Geotrichum caused postharvest diseases of
tomato fruits. Oyemaechi et al. (2014) studied
the microbial agents of tomato spoilage in
Nigeria and noticed that Candida tropicalis,
Penicillium notatum, Aspergillus niger,
Fusarium oxysporum, Absidia corynbifera and
Rhizopus stonolifer were the most causal
agents of tomato. Samuel and Orji (2015)
indicated that the fungi associated with the
spoilage of tomato fruits were Aspergillus
niger,
Rhizopus
stolonifer,
Fusarium
oxysporum,
Saccharomyces
cerevisiae,
Alternaria alternata, Penicillium digitatum
and Geotrichum candidum. Aspergillus niger
had the highest percentage occurrence
(47.27%) in the fruits examined.
The plant cell wall of fruit contains
cellulose, hemicellulose and pectin (McNeill
et al., 1984; Nathalie, 2006). Cellulose is a α1,4 linked linear polymer of 8000~12000
glucose units. Cellulose is commonly
degraded by an enzyme called cellulase. Elsaid et al. (2014) reported that the most
prevalent species isolated from broad bean
plant were Alternaria alternata, Aspergillus
flavus, A. fumigatus, A. niger, Cladosporium
cladosporioides, Fusarium merismoides and
Penicillium chrysogenum.They screened these
species for their abilities to produce exo-β-1,4glucanase enzymes (C1) and noticed that the
highest cellulase activity was recorded by
Alternaria citri and Cochliobolus spicifer.
Maximum production of C1 enzyme by A. citri
and C. spicifer was obtained after 6 days of
incubation at 30°C with initial pH 6 in culture
medium containing lactose and calcium nitrate
as carbon and nitrogen sources, respectively.
Pectinases are the first enzymes to be secreted
by fungal pathogens when they attack plant
cell walls (Idnurm and Holett, 2001). Saleem

et al. (2012). indicated that maximum
production of pectinase produced by A. citri
and A. raphani was recorded after 8 days at
30°C and pH 6 in the liquid medium
supplemented with Citrus pectin and
ammonium sulphate as carbon and nitrogen
sources, respectively. Sethi et al. (2016).
tested Aspergillus terreus NCFT4269.10 for
biosynthesis of pectinase. Among various
substrates, banana peel was most suitable for
pectinase. 96 h of incubation at 30ᴼC and pH
of 5.0 with urea and ammonium persulfate
have positive influence on pectinase
production.
This article aimed to isolation and
identification of the Mycobiota associated with
rotted post-harvest fruits. Also, study the
potential of fungal species isolated from fruits
for cellulase and pectinase enzymes
production.
The effect of different
environmental and nutritional factors affecting
secretion of the enzymes was assessed.
Materials and Methods
Collection of fruit samples:
Fifty infected samples of apple (Pyrus
malus L.) and tomato (Solanumlycopersicum
L.) (25 from each) were collected from
different Markets/ shops in Sohag governorate,
in Upper Egypt. Each sample was put in a
sterile polyethylene bag and transferred to
Mycological laboratory for fungal analysis.
A. Mycological analysis of fruit samples:
The dilution-plate method was used for the
estimation of fungal flora associated with
spoilage fruits described by Christensen
(1963) and employed by Moubasher et al.
(1972,1980). The developing colonies were
counted, examined and identified. Dichloran
rose- Bengal chloramphenicol agar (DRBC)
medium used for isolation of various groups of
fungi (King et al., 1979).
Cellulase and pectinase activity of fruit
spoilage fungi
Fourty-eight and two species varieties
related to 19 genera isolated from spoilage
fruits, were screened for their abilities to
produce cellulase (C1 enzyme) and pectinase.
Screening of fungal isolates for cellulase
production:
Fungal species were cultured on Eggins
and Pugh medium (1962). Cultures were
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incubated at 28±1°C for 7 days. Using a sterile
cork borer, 10 mm diameter discs were cut to
inoculate 50 ml sterile liquid medium (in 100
ml Erlenmeyer conical flasks) of Eggins and
Pugh medium (1962) for C1cellulase
production. The cultures were filtered and the
filterates were used to detect the activity of the
enzyme. Using a sterile cork borer 3 cavities
(10 mm diameter) were made in plates
containing solid Eggins and Pugh medium
(1962). Using a sterile cork borer 3 cavities
(10 mm diameter) were made in plates
containing solid Eggins and Pugh medium
(1962). A 0.2 ml of culture filtrate was
dropped in each of these cavities followed by
incubation at 28°C for 24 h, then the plates
were flooded with chloroiodide of zinc
solution and the clear zones around cavities
were measured.
Screening of fungal isolates for pectin lyase
production:
All fungal species were screened for their
abilities to produce pectinase enzyme as
described by Osman (2005). Fungal species
were cultured on Czapek’s agar medium.
Cultures were incubated at 28°C for 5 days.
Using a sterile cork borer, 10 mm diameter
discs were obtained. For each fungal isolate,
two sterile 250 ml Erlenmeyer flasks
containing 50 ml of the liquid Hankin et al.
(1971) medium. Cultures were incubated at
28°C without shaking for 7 days after which
the mycelium was harvested by filtration.
Filtrates were used to detect pectin lyase
activity of fungi according to Ammar et al.
(1995). Aliquots of 0.1 ml of a culture filtrate
were pipetted into 10 mm cavities which were
made in plates containing solid medium of
Hankin et al. (1971). After 24 h incubation at
28°C, plates were flooded with iodine solution.
Uncoloured zone indicated the production of
pectin lyase, the average diameter of clear
zones (in mm) of the triplicates for each
isolates was recorded.). Using a sterile cork
borer 3 cavities (10 mm diameter) were made
in plates containing solid Hankin et al. (1971)
medium. A 0.2 ml of culture filtrate was
dropped in each of these cavities followed by
incubation at 28°C for 24 h, then the plates
were flooded with iodine solution and the clear
zones around cavities were measured.

Factors affecting cellulase and pectinase
production:
The effect of different ecological and
nutritional factors on production of exo-β1,4glucanase (Cı enzyme) and pectinase by
Aspergillus chevalieri was studied, whereas it
was found to be highly active producer for the
two enzymes.
For cellulase activity: The test isolate grown
on Deacon (1985) medium. Fifty ml of the
medium were dispensed into each 100 ml
Erlenmeyer flask and each was inoculated with
an agar mycelial disc (10 mm diameter) of the
mould obtained from 7 day old cultures
growing on the solid basal medium.
For pectinase activity: The previous isolate
was grown on liquid Hankin et al. (1971).
Fifty ml of the medium were dispensed into
each 100 ml Erlenmeyer flask and each was
inoculated with an agar mycelial disc (10 mm
diameter) of the mould obtained from 5 day
old cultures growing on the solid basal
medium.
1- Effect of temperature and incubation
period:
Aspergillus chevalieri was grown on the
basal medium of Deacon (1985) for cellulase
C1 enzyme and liquid Hankin et al. (1971)
medium for pectinase enzyme. The inoculated
flasks were incubated at 20, 30 and 40°C for
14 days and harvested at 48 h intervals.
Cultures were filtered and centifugated at 5000
r. p. m for 10 min. The clear supernatents were
assayed for enzyme activity.
2- Effect of pH values:
The initial pH of the medium was adjusted
with 0.1 N NaOH or 0.1 N HCl to different
values ranging from 2,4, 6, 8, 10and12. After
inoculation with A. chevalieri for Cı enzyme,
cultures were incubated at 30°C for 6 days. At
the end of the incubation period cultures were
filtered and centrifugated. The clear
supernatents were assayed for cellulase
activity.
3- Effect of different carbon sources:
The basal medium (Deacon, 1985) with pH
6 (the best pH for exo-β-1,4glucanase
production) and the basal medium (Hankin et
al., 1971) with pH 8 (the best pH for pectinase
enzyme)were supplemented with 1% of one of
the following carbon sources: fructose,
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glucose, CMC (Carboxymethylcellulose),
maltose, starch and sucrose, in addition to
cellulose and pectinase control. After
inoculation cultures were incubated at 30°C
(the best temperature of Cı enzymes
production) for 6 days (the best incubation
periods)
followed
by
filtration
and
centrifugation. Clear filtrates were used to
detect the cellulase and pectinase activity.
4- Effect of various nitrogen sources:
The sodium nitrate (2g/ L) in the basal
medium was replaced by the same amount of
various nitrogen compounds such as;
ammonium nitrate, ammonium sulphate,
calcium nitrate, potassium nitrate, peptone,
urea in addition to sodium nitrate as control.
Cultures in flasks were incubated at 30°C for 6
days (for Cı enzymes) and the cultures were
filtrated, centrifuged and the filtrate was used
for the detection of cellulase and pectinase
activity.
Assay of cellulase activity (Cı enzyme):
The method described by Nelson (1944)
and modified by Naguib (1964) was
employed. The amount of reducing sugars
produced was estimated by determining the
optical density (absorption spectrum) at 700
nm wave length with a spectrophotometer
model (Bausch and Lomb Spectronic 2000
colorimeter). A standard curve was plotted
using aqueous solutions of D-glucose with
concentrations from 0.1-0.00001 g/ l.
Assay of pectinase activity:
The method described by Osman (2005)
was employed. Pectin lyase (PL enzyme) was
assayed
spectrophotometrically
by
determining the optical density (absorption
spectrum) at 235 nm wavelength with a
spectrophotometer model (Bausch and Lomb
Spectronic 2000 colorimeter). A wavelength at
which unsaturated uronide product of pectin
degradation absorb test (Sherwood, 1966).One
unit of pectin lyase activity was defined as that
amount of enzyme causing an increase in
absorbance of 0.01 in 30 minutes.
Results and Discussion
1- Mycobiota associated with apple fruits:
Thirty-five species and 1 species variety
belonging to 14 genera were collected from
apple species on agar (DRBC) medium. The
most common genera were Aspergillus,

Alternaria and Penicillium. From the above
genera the most common species were
Aspergillus niger, A. flavus, A. fumigatus,
Alternaria alternata and A. tenuissima. They
were recorvered from 28-96% of the samples
and 1.7-15.9%of total fungi (Table 1).Our
result is in agreement with Hasan (2000) and
Karaibrahimoglu et al. (2004). who reported
that Alternaria alternata followed by A. niger
was found in rotten apple fruits. Juhneviča et
al. (2011) mentioned that Alternaria sp. and
Aspergillus sp. were isolated on potato
dextrose agar (PDA) and malt extract agar
(MEA) media from apple in France. Our
study didn’t match with Ammar and ElNaggar (2014) who evaluated that Aspergillus
niger was the lowest rate of occurrence and
Alternaria alternata ranked the second rate of
occurrence in his study in France. Ewekeye et
al. (2016) showed that Aspergillus niger are
causative agent in the deterioration of apple
fruit from different areas in Nigeria. In this
work, Penicillium sp. was isolated in high
frequency of occurrence. These results are in
agreement with other researchers like Ammar
and El-Naggar (2014) who reported that
Penicillium sp. was one of the most genera
associated with apple storage in France.
2- Mycobiota associated with tomato fruits:
Thirty-two species and two species
varieties belonging to 15 genera were collected
from tomato fruits on DRBC medium. The
most prevalent genera were Aspergillus and
Penicillium which were recovered in high
frequency of occurrence; emerging in 76% and
80% of the samples and 9.2% and 11.5% of
total fungi, respectively. From the above
genera the most common species were
Aspergillus niger, A. flavus, A. fumigatus and
Penicillium oxalicum. They were collectively
encountered from 36- 72% of the samples and
from 2.08- 7.76 % of total fungi (Table 1).
Results of our study corroborate with previous
workers reported by Samuel and Orji (2015)
who found that Aspergillus niger had the
highest percentage occurrence (47.27%) and
Yeast
(Saccharomyces
cerevisiae
and
Geotrichum candidum) having the lowest
percentage occurrence (3.64%) in Nigeria.
Udoh et al. (2015) and Samuel and Orji (2015)
reported that Rhizopus stolonifer and
24

Journal of Environmental Studies [JES] 2017. 16: 21-36

Aspergillus niger responsible for the soft rot of
tomato. This result is in agreement with PicosMunoz et al. (2011) and Khokhar and Bajwa
(2014) reported that Penicillium oxalicum was
the most prevalent species caused blue mold
rot on tomato fruit in Mexico and Pakistan. In
addition, Wogu and Ofuase (2014) detected
that Penicillium sp. ranked the second fungal
genera isolated from spoilt tomato fruits in
Benin city in Nigeria. But Samuel and Orji
(2015) showed that Penicillium digitatum was
the commonest species associated with the
spoilage of tomato fruits.
Cellulolytic activity:
Total of fourty-eight fungal species and 2
species varieties screened for their abilities to
produce C1 enzyme (exo-β-1,4 glucanase) on
solid media proved to be active to utilize
cellulose, but with different degrees. Six
species (12% of total isolates) showed high
cellulolytic activity. On the other hand, 23
species (46% of total isolates) found to be of
moderate cellulolytic activity of exo-β-1,4glucanase enzyme. The remaining 21 isolates
(42% of total isolates) could be regarded as
weak producers of C1 enzyme. Our study
indicated that A. chevalieri was the highest
cellulase producer strain (Table 2). In this
respect, Abdel-Hafez et al. (2010) and
Massoud (2013) revealed that Aspergillus
flavus was the highest fungal isolates in
cellulase production. There are revious results
contrast with our ones supported by khokhar et
al. (2011). who revealed that P. waskmanii
showed the highest growth stimulation in the
cellulose and starch medium. Adejuwon et al.
(2009). demonstrated that Penicillium
funiculosum exhibited cellulase activity which
might be responsible enzyme in pathogenicity
of tomato.
Optimization of cultural and nutritional
condition for C1 cellulase production by
Aspergillus chevalieri:
1-Effect of temperature and incubation period:
Our results showed that the maximum dry
fungal growth was achieved on 8 days of
incubation at 30ᴼC as 0.65 g from A.
chevalieri (Fig.1, A). Maximum production of
exo-β-1,4-glucanase by A. chevalieri was
achieved on 6 days after incubation at 30ᴼC

(Fig. 2, A). Several researchers approved the
present study where Abd El-Zaher and Fadel
(2010) reported that the high cellulase activity
was obtained by Trichoderma reesei for 5 days
incubation at 28±2˚C. Sakthi et al. (2011)
reported that maximum production of exo-β1,4-glucanases by Aspergillus niger which was
isolated from the spoiled coconut after 6
days of incubation at 30°C. However, other
researchers contrast with our study like
Utharalakshmi
(2015)
reported
that
Aspergillus flavus SB4 has higher productivity
of cellulase when temperature and incubation
time were 35ᴼC and 84 hours, respectively.
2- Effect of pH values:
Our results showed the best mycelial
growth of A. chevalieri was recorded at pH 6
as 0.5 g (Fig. 1, B) and the optimum pH for
cellulase production was 6 (Fig. 2, B). These
result approved with Ahmed et al. (2009) and
Sakthi et al. (2011). They found that optimum
pH for maximum production of cellulase was
6.0 and 5.5 by Aspergillus niger and
Trichoderma harzianum. Recently, Yadav et
al. (2016) reported that the optimum pH of
cellulase production was 6.0 exhibited by P1
isolate which was isolated from different soil
samples. Our results don’t match with
Utharalakshmi (2015) who reported that the
higher productivity of cellulase by Aspergillus
flavus SB4 was shown at pH 1.5.
3- Effect of carbon source:
Among 7 carbon sources incorporated
separately in the culture medium, sucrose
yielded the maximum production of C1enzyme
and mycelial growth produced by Aspergillus
chevalieri (Fig. 1 and 2, C). These results are
also in agreement with the ones obtained by
other workers like Gautam et al.(2011) and
Kaur and Joshi (2015). They reported that
sucrose was the best carbon source for
cellulase production by Trichoderma sp. In
addition, Deep et al. (2014) confirmed that
among synthetic carbon sources, sucrose
produced
maximum
exo-β-1,4-glucanse
activity which exhibited from Alternaria
brassicicola. Our results are disagreement
with other researchers such as El-Said and
Saleem (2008) who reported that maltose was
the most suitable carbon source for cellulase
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production by Chaetomiumglobosum. But
Bagga et al. (1989) and Yadav et al. (2016)
showed that lactose was the best inducer for
Aspergillus sp.
4- Effect of nitrogen source:
The highest yields of mycelial growth and
the maximum amounts of C1 enzyme by
Aspergillus chevalieri was produced in the
presence of peptone (Fig. 1 and 2, D). Our
investigations correlate with the result of
Bamigboye (2013) who found that the highest
cellulase activity for A. niger, A. oryzae and P.
expansum occurred in peptone. Yadav et al.
(2016) reported that peptone was the best
nitrogen source for enhancing cellulase
production using solid state fermentation by
P1 isolate. Our results contrast with Afifi
(2003) who reported that urea was the best
biosynthetic abilities of Mucor fuscus (MS22)
for cellulase production. In addition, Dutt and
kumar (2014) observed that the best nitrogen
source for inducing cellulase production was
(NH4)2SO4 from A. flavus AT-2 and A. niger
AT-3 strains.
Pectinase activity:
The ability of fourty-eight species and two
species variety belonging to 19 genera were
screened for their abilities to produce pectin
lyase using cup-plate method. All isolates
were pectin lyase producers, but with variable
degrees. Seven species (14% of total isolates)
exhibited high pectinolytic activity. 17 fungal
species (34% of total isolates) were found to
be moderate pectinolytic activity. The
remaining species (52% of total isolates) were
low producers of the enzyme. Our results
assessed that A. chevalieri was the most fungal
species with maximum production of pectin
lyase (Table 2). Gummadi and Panda (2003)
confirmed that A. niger is the most commonly
used fungal species for the industrial
production of pectinases. In contrast, Martins
et al. (2002) and Silva et al. (2002) showed
that Trichoderma sp. and Penicillium sp. to be
the most common pectinase producers.
Ibrahim (2013) found that Penicillium
citrinum has been found to be the best
producer of pectinolytic enzymes.

Optimization of cultural and nutritional
condition for pectinase production by A.
chevalieri:
with culture medium containing pectin as
carbon source and ammonium sulphate as
nitrogen source and initially adjusted to pH 8
(Fig.4).
1.
Effect of temperature and incubation
period:
Our results showed the highest yield of
mycelial growth and maximum production of
pectinase by A. chevalieri were achieved on 6
days after incubation at 30˚C (Fig. 3 and 4, A).
Our results are similar to those obtained by
Akhter et al., (2011). demonstrated that the
maximum pectinase production by A. niger
was peaked on the seventh day of
incubation. Sethi et al. (2016). tested that
Aspergillus terreus NCFT4269.10 have
positive influence on pectinase production at
30 °C. On the other hand, Bhardwaj and Garg
(2012) revealed that the optimum temperature
was found to be 45°C for 24 h of incubation
period and further increase in temperature
reduces the pectinase production. Khatri et al.
(2015) demonstrated that a maximum
pectinase production by Aspergillus niger
MCAS2 was observed at 48 h of fermentation
at 50°C.
2.
Effect of pH on pectinase activity:
Our results indicated that the maximum
production was achieved at pH 8 and mycelial
growth A.chevalieri was increased with the
increasing of pH values giving maximum at
pH 8 (Fig. 3 and 4 B). These results agree with
Yadav et al. (2007) and Sandhya and Kurup
(2013). They found that the optimum pH for
pectinase production in culture filtrate of
Aspergillus flavus and Penicillium citrinum
were 8.0. In spite of this, other studies
different with our results such as Khatri et al.
(2015) and Sethi et al. (2016) who noticed that
a maximum pectinase production by
Aspergillus niger MCAS2 and Aspergillus
terreus NCFT4269.10 were observed at pH
8.2 and pH of 5.0, respectively.
3.
Effect of carbon source on enzyme
activity:
Our results assessed that pectin as a carbon
source is the most indicible carbon sources for
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pectin lyase production and maximum dry
weight of pectinase by A. chevalieri (Fig. 3
and 4, C). These results approved with Saleem
et al. (2012) reported that maximum
production of pectinase produced by
Alternaria citri and A. raphani was
supplemented with Citrus pectin in liquid
media. Bhardwaj and Garg (2012) disagreed
with our results as the supplementation of
production medium with 1% sucrose as carbon
source resulted in maximum production of
pectinase.
4.
Effect of nitrogen source on enzyme
activity:
Ammonium sulphate supported highest
microbial enzymes production and dry growth
in this study (Fig. 3 and 4, D). Saleem et al.
(2012) reported that the highest yields of
pectinase produced by Alternaria citri and A.

Apple

Genera and species
Acremonium
A. buytri
A. rutilum
Alternaria
A. alternata
A. chlamydospora
A. raphani
A. tenuissima
Aspergillus
A. aegyptiacus
A. flavus
A. flavus var. columnaris
A. fumigatus
A. niger
A. ochraceus
Bahusakala olivaceonigra
Cladosporium
C. cladosporioides
C. herbarum
C. sphaerospermum
Drechslera halodes
Emericella
E.nidulans var. echinulatus
Epicoccum purpurascens
Eurotium chevalieri
Fusarium
F. dimerum
F. equistei
F. heterosporum
F. moniliforme
F. oxysporum
F. subglutinans
F. tabacinum

raphani were achieved in the presence of
ammonium sulphate as nitrogen source
followed by peptone. On the contrary,
Alcântara et al. (2010) reported that the
concentration of ammonium sulphate had a
negative effect on enzyme activities.
Conclusion:
This article revealed that different fungi
from different taxonomic genera were
responsible for post-harvest rot of apple and
tomato fruits. The gross total count often
reflects the outbreaks in the counts of some
heavily sporulating fungi such as Aspergillus
and Penicillium species. All fungal species
exhibited cellulase (C1 enzyme) and pectinase
activity with variable degrees. The nutritional
and environmental conditions of the two
enzymes were studied by Aspergillus
chevalieri.

Tomato

ATC
5500
4150
1350
13050
10200
100
400
2350
32150

NCI
9
8
1
16
16
1
2
7
25

OR
M
M
R
H
H
R
R
M
H

6550
350
2050
21800
1400

12
2
12
24
2

M
R
M
H
R

5350
2500
2100
750
250

11
6
7
3
1

M
L
M
R
R

100
750

1
2

R
R

100

1

R

650

1

R

ATC

NCI

OR

22400
22000

12
11

M
M

400
22200
200
5000
200
5900
10900

1
19
1
12
1
9
18

R
H
R
M
R
M
H

1500
20500
17300
1500
1700

1
12
10
3
4

R
M
M
R
L

3600
3600
3000
200
14900
3600

2
2
2
1
8
2

R
R
R
R
M
R

1500
2200
4900
1700
1000

1
3
3
1
2

R
R
R
R
R

Table (1): Average total counts (ATC), number of cases of isolation (NCI, out of 25 samples) and occurrence remarks
(OR) of fungal genera and species recovered from50 samples of apple and tomato on dichloran rose-Benegal
chloramphicol agar.
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Apple

Genera and species

Myrothecium roridum
Penicillium
P. camembertii
P. chrysogenum
P. citrinum
P. dendriticum
P. expansum
P. funiculosum
P. griseofulum
P. olivicolor
P. oxalicum
P. purpurogenum
P. rubrum
P. viridicatum
P. waksmanii
Rhizopusnigricans
Scytalidium lignicola
Stemphylium
S. botryosum
S. sState of pleospora herbarum
S. vesicarium
Sterile mycelia
Trichoderma viride
Ulocladium
U. alternariae
U. botrytis
Wiesneriomyces javanicus
Yeast sp.
Average total counts
No. of genera 20
No. of species 65

Tomato

ATC

NCI

OR

1300
8850
1050

1
13
2

R
H
R

1400
50
100
500
400
200
2400
1300
500
650
300

2
1
1
1
1
2
6
5
2
3
3

R
R
R
R
R
R
L
L
R
R
R

550
100
100

1
1
1

R
R
R

850
250
600

3
2
1

137100
14
35+1

R
R
R

ATC

NCI

OR

27600
1100
4000

20
4
2

H
L
R

400

2

R

500

3

R

18600
1600

14
3

H
R

800
600
2100

3
4
1

R
L
R

1800

3

R

400
1400
500
1100
800

1
3
1
2
2

R
R
R
R
R

800
1500
1900
239400
15
32+2

2
1
5

R
R
L

Table (1): cont.

*Occurrence remarks: OR (out of 25 samples), H= high occurrence from 13-25 cases, M=
moderate occurrence from 7-12 cases, L= low occurrrence from 4-6 cases and R= rare occurrence
from 1-3 cases.
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Exo-1,4-β cellulase

Pectinase
Activity

Acremoniumbuytri
A. rutilum

12 W
14 W

16 W
21 M

Alternariaalternata

15 W

18 W

A. chlamydospora

25 H

15 W

A. raphani

14 W

13 W

A. tenuissima

18 M

19 M

20 M

20 M

25 H

30 H

Fungal isolates

Aspergillus aegyptiacus
A. flavus
A. flavusvar. columnaris

26 H

33 H

A. fumigatus

21 M

26 M

A. niger

18 M

23 M

A. ochraceus

12 W

19 M

Bahusakalaolivaceonigra

16 W

11 W

Cladosporiumcladosporioides

23 M

28 H

16 M

12 W

C. herbarum
C. sphaerospermum
Drechslerahalodes
Emericellanidulans var.echinulatus
Epicoccumpurpurascens
Eurotiumchevalieri
Fusarium dimerum
F. equistei
F. heterosporum
F. moniliforme
F. oxysporum
F. subglutinans
F. tabacinum
Myrothecium roridum
Penicilliumcamembertii
P. chrysogenum
P. citrinum
P. dendriticum
P. expansum
P. funiculosum
P. griseofulvum
P. olivicolor

18 M

25 M

15 W
22 M

12 W
21 M

13 W

13 W

30 H

35 H

19 M

18 W

22 M

28 H

15 W

15 W

19 M

15 W

25 H

13 W

21 M

24 M

20 M

19 M

22 M

23 M

11 W

14 W

14 W

17 W

15 W

18 W

14 W

21 M

22 M

28 H

15 W

20 M

19 M

16 W

11 W

23 M

Table (2): Screening of fungal isolates for their abilities to produce cellulase and pectinase lyase enzymes.
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Fungal isolates
P. oxalicum
P. purpurogenum
P. rubrum
P. viridicatum
P. waksmanii
Rhizopusnigricans
Scytalidiumlignicola
Stemphyliumbotryosum
S.state ofpleosporaherbarum
S.vesicarium
Sterile mycelia
Trichoderma viride
Ulocladiumalternariae
U. botrytis
Wiesneriomycesjavanicus

Exo-β-1,4 cellulase
20 M
17 M
13 W
12 W
13 W
25 H
13 W
13 W
18 M
17 M
19 M
20 M
18 M
20 M
10 W
Table 2: cont.

Pectinase
Activity
29 H
18 M
17 W
13 W
10 W
14 W
25 M
13 W
14 W
16 W
12 W
18 M
12 W
14 W
12 W

Activity remarks for cellulase: High activity, H= from 30-23 mm; Moderate activity, M= 2216mm; and Weak activity, W= less than 16 mm. Activity remarks for pectinase enzyme:
high activity, H=from 35-27 mm; Moderate activity, M=26-19 mm; and weak activity, W=less
than 18 mm.

Fig. (1): Effect of temperature and incubation period (A), effect of pH values (B), effect of carbon source (C) and
effect of nitrogen sources (D) on exo-β-1,4-glucanases production by dry weight of Aspergillus chevalieri.
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Fig.(2): Effect of temperature and incubation period (A), effect of pH values (B), effect of carbon source (C) and effect
of nitrogen sources(D) on exo-β-1,4-glucanases production by Aspergillus chevalieri.

Fig. (3): Effect of temperature and incubation period (A), effect of pH values (B),effect of carbon source (C) and effect
of nitrogen sources(D) on pectinase production by dry weight of Aspergilluschevalieri.
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Fig. (4): Effect of time course and temperature(A), effect of pH values (B), effect of carbon source (C) and effect of
nitrogen sources (D) of pectinase by A. chevalieri.
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اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻰ
ﺗﻢ ﻓﻰ ھﺬا اﻟﺒﺤﺚ دراﺳﺔ اﻟﻤﺤﺘﻮى اﻟﻔﻄﺮى ﻟﺨﻤﺴﯿﻦ ﻋﯿﻨﺔ ﻣﻦ اﻟﻔﺎﻛﮭﺔ )طﻤﺎطﻢ وﺗﻔﺎح( ﻓﻰ ﻣﺤﺎﻓﻈﺔ ﺳﻮھﺎج ﺑﻤﺼﺮﻋﻠﻰ وﺳﻂ ﻏﺬاﺋﻰ
واﺣﺪ وھﻮ داى ﻛﻠﻮران روز ﺑﻨﺠﺎل ﻛﻠﻮرام ﻓﯿﻨﯿﻜﻮل اﺟﺎر واﻟﺘﺤﻀﯿﻦ ﻋﻨﺪ  ٢٨م  .ﻛﺸﻔﺖ اﻟﺪراﺳﺔ ﻋﻦ ﻋﺰل ﺛﻤﺎﻧﻰ وارﺑﻌﻮن ﻧﻮﻋﺎ
ﻓﻄﺮﯾﺎ وﺻﻨﻔﺎن ﺗﻨﺘﻤﻰ اﻟﻰ  ١٩ﺟﻨﺴﺎ .وﺟﺪ ان اﻛﺜﺮ اﻻﺟﻨﺎس اﻧﺘﺸﺎرا ﻋﻠﻰ ﻓﺎﻛﮭﺔ اﻟﻄﻤﺎطﻢ واﻟﺘﻔﺎح ﻗﯿﺪ اﻟﺪراﺳﺔ ھﻤﺎ اﻻﺳﺒﺮﯾﺠﻠﺲ
واﻟﺒﻨﺴﯿﻠﻮم واﻟﻜﻼدوﺳﺒﻮﯾﻢ واﻻﻟﺘﺮﻧﺎرﯾﺎ واﻟﻔﯿﻮزارﯾﻢ وﻣﻦ اﻛﺜﺮ اﻻﻧﻮاع اﻟﻔﻄﺮﯾﺔ ﺷﯿﻮﻋﺎ ھﻰ اﻻﻟﺘﺮﻧﺎﯾﺎ اﻟﺘﺮﻧﺎﺗﺎ واﻻﻟﺘﺮﻧﺎرﯾﺎ ﺗﻮﻧﯿﺴﯿﻤﺎ
واﻻﺳﺒﯿﺮﺟﻠﺲ ﻧﯿﺠﺮ واﻻﺳﺒﯿﺮﺟﻠﺲ ﻓﻼﻓﺲ واﻻﺳﺒﯿﺮﺟﻠﺲ ﻓﯿﻮﻣﯿﺠﺎﺗﺲ وﻛﻼدوﺳﺒﻮﯾﻢ ﻛﻼدوﺳﺒﺮوﯾﺪس وﻛﻼدوﺳﺒﻮﯾﻢ ھﯿﺮﺑﺎرم
وﺑﻨﯿﺴﻠﯿﻮم اوﻛﺰﻟﯿﻜﻢ .و ﺗﻢ دراﺳﺔ ﻣﻘﺪرة ﺧﻤﺴﯿﻦ ﻋﺰﻟﺔ ﻓﻄﺮﯾﺔ ) ٤٨ﻧﻮع وﺻﻨﻔﺎن( ﻋﻠﻰ اﻧﺘﺎج اﻧﺰﯾﻤﻰ اﻟﺴﯿﻠﯿﻠﻮزC1
واﻟﺒﻜﺘﯿﻨﯿﺰ.واظﮭﺮت اﻟﻨﺘﺎﺋﺞ ان  ٦و ٧ﻋﺰﻻت ﻓﻄﺮﯾﺔ ﻟﮭﺎ ﻗﺪرة ﻋﺎﻟﯿﺔ ﻋﻠﻰ اﻧﺘﺎج اﻧﺰﯾﻤﻰ اﻟﺴﯿﻠﯿﻠﻮز واﻟﺒﻜﺘﯿﻨﯿﺰ ﻋﻠﻰ اﻟﺘﻮاﻟﻰ  .وﺑﯿﻨﻤﺎ
 ٢٣و ١٧ﻋﺰﻻت ﻓﻄﺮﯾﺔ ﻟﮭﺎ ﻗﺪرة ﻣﺘﻮﺳﻄﺔ ﻋﻠﻰ اﻧﺘﺎﺟﺎﻷﻧﺰﯾﻤﯿﻦ ﻋﻠﻰ اﻟﺘﻮاﻟﻰ .أﻣﺎ ﺑﺎﻗﻰ اﻟﻌﺰﻻت اﻟﻔﻄﺮﯾﺔ ﻟﮭﺎ ﻗﺪرة ﻣﻨﺨﻔﻀﺔ ﻋﻠﻰ
اﻧﺘﺎج اﻻﻧﺰﯾﻤﯿﻦ .واظﮭﺮت اﻟﺪراﺳﺔ ان اﻗﻮى اﻟﻌﺰﻻت اﻟﻔﻄﺮﯾﺔ اﻧﺘﺎﺟﺎ ﻻﻧﺰﯾﻤﻰ اﻟﺴﯿﻠﯿﻠﻮز واﻟﺒﻜﺘﯿﻨﯿﺰ ھﻮ اﻻﺳﺒﺮﺟﻠﺲ ﺷﯿﻔﺎﻟﯿﺮى
أظﮭﺮاﻛﺒﺮ اﻧﺘﺎج ﻻﻧﺰﯾﻢ اﻟﺴﯿﻠﯿﻠﻮز ﺑﻮاﺳﻄﺔ ھﺬه اﻟﻌﺰﻟﺔ ﻋﻨﺪ  ٦اﯾﺎم ﻣﻦ اﻟﺘﺤﻀﯿﻦ و  ٣٠درﺣﺔ ﻣﺌﻮﯾﺔ ودرﺟﺔ اﻻس اﻟﮭﯿﺪروﺟﯿﻨﻰ ٦
ﻓﻰ اﻟﻮﺳﻂ ﻋﺬاﺋﻰ ﻣﺤﺘﻮى ﻋﻠﻰ اﻟﺴﻜﺮوز واﻟﺒﯿﺒﺘﻮن ﻛﻤﺼﺪر ﻛﺮﺑﻮﻧﻰ وﻧﯿﺘﺮوﺟﯿﻨﻰ .وﺑﺎﻟﻨﺴﺒﺔ ﻻﻧﺰﯾﻢ اﻟﺒﻜﺘﯿﻨﯿﺰ ﺳﺠﻞ اﻻﺳﺒﺮﺟﻠﺲ
ﺷﯿﻔﺎﻟﯿﺮى اﻋﻠﻰ اﻧﺘﺎج ﻻﻧﺰﯾﻢ اﻟﺒﻜﺘﯿﻨﯿﺰ ﺑﻌﺪ  ٦اﯾﺎم ﻣﻦ اﻟﺘﺤﻀﯿﻦ و  ٣٠درﺟﺔ ﻣﺌﻮﯾﺔ ودرﺟﺔ اﻻس اﻟﮭﯿﺪرﺟﯿﻨﻰ ﻟﻠﻮﺳﻂ اﻟﻐﺬاﺋﻰ ٨
وﻣﺤﺘﻮى ﻋﻠﻰ اﻟﺒﻜﺘﯿﻦ وﻛﺒﺮﯾﺘﺎت اﻻﻣﻮﻧﯿﻮم ﻛﻤﺼﺪر ﻛﺮﺑﻮﻧﻰ وﻧﯿﺘﺮوﺟﯿﻨﻰ ﻋﻠﻰ اﻟﺘﻮاﻟﻰ.
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