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ABSTRACT 
 

The occurrence of mycoflora and mycotoxins and their effects on fresh and dried fig and grape fruits were 
investigated in this study. Results showed that, the mycoflora contaminated both fresh, dried fig and grape 
samples which collected from three different Governorates, in Egypt i.e. Alexandria, Kalubia and Ismailia 
resulted 400 fungal isolates.  The total number of fungal isolates which were isolated from fig samples yielded 
220 isolates represented to 55% (belonged to 140 isolates from fresh fig represented to 35% and 80 isolates 
from dried fig, 20%). However, the total fungal isolates from grape samples resulted in 180 isolates represented 
to 45% (120 isolates from fresh grape equal 30% and 60 isolates from dried grape equal to 15%). Five fungal 
genera were identified i.e. Alternaria, Aspergillus, Fusarium, Mucor and Rhizopus from fresh and dried fig 
samples. Also, five fungal genera were identified as contaminated fresh and dried grape samples. These genera 
were Alternaria, Aspergillus, Botrytis, Mucor and Rhizopus. Some isolates of Aspergillus were positive 
producer of aflatoxins while the others were negative producer. The most producing aflatoxin isolates i.e. A. 
flavus No. 6 from dried fig and A. parasiticus No. 5 & 8 from fresh fig. Aspergillus flavus and A parasiticus 
were found to be producing one or more of aflatoxins i.e. B1, B2, G1 and G2.  Neither fresh nor dried grape 
fungal isolates produced any mycotoxins. Parameters of rotted fruits indicated that, both A. flavus and A. 
parasiticus reduced significantly fresh and dried weight(g), size (cm3), length(cm) and diameter(cm) of fresh fig 
fruit samples. Also, both A. flavus and A. parasiticus reduced bio-chemical contents (fruit quality) i.e., total 
soluble solids (TSS %), total carbohydrates, sugars%, proteins (g), total dietary fibers(g), total fats(g), ash(g), 
however, they increased significantly the percentage of moisture content. 
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Introduction 
 

The cultivated area of fruit crops have been widely increased with increasing the land reclamation in Egypt. 
Fresh fruits are prone to fungal contamination in the field, during harvest, transport, and marketing and during 
storage under domestic condition. Post-harvest fruit spoilage results in significant economic losses. 
Additionally, if the spoiling fungi are toxigenic or pathogenic, they could pose a health risk for the consumer. 

Fruit contain high levels of sugars and other nutrients, and they possess an ideal water activity for microbial 
growth; their low pH makes them particularly susceptible to fungal spoilage. Some fungi are plant pathogens 
and can start the spoilage from the field,  they proliferate and cause substantial spoilage only after harvest. On 
the other hand, many fungi can grow at low temperatures and cause substantial damage especially if the fruits 
are stored for extended periods of time. Post-harvest fruit spoilage results in significant economic losses. 
Toxigenic fungi have been isolated from spoiling fruits. Some of these moulds could produce mycotoxins while 
grown on fruits (even during refrigeration). On the other hand, some molds could cause infections or allergies in 
susceptible individuals (Tournas,  and Katsoudas,  2005). 

Fresh and dried fruit of Ficus  carica L. is used in cancer, carcinoma, ulcers, hepatomegaly, spleenomegaly. 
Fruit of F. carica shows spasmolytic activity, mediated through the activation of K+-ATP-ase channels along 
with anti platelet activity. Hence, it can be used in gut motility and inflammatory disorders (Rajaei, et. al.,  
2010). Ficus species are rich source of poly-phenolic compounds, flavanoids which are responsible for strong 
antioxidant properties that help in prevention and therapy of various oxidative stress and related diseases such as 
neurodegenerative and hepatic diseases.  Figs are high in fiber, which is good for lowering blood pressure and 
controlling cholesterol. Being high in fiber, they also give a feeling of fullness and are good for diets. Figs are a 
good source of potassium and vitamin B6 (Ken et.al., 2007). 

Many fungi contaminated grapes during growth in the vine yard, but the main concern from the viewpoint 
of mycotoxin contamination is the black Aspergilli, (A. carbonarius, A. niger) (Alisa, et. al. 2007).  
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Mycotoxigenic molds produce mycotoxins, which are secondary metabolites frequently, produced in grain 
crops, cereals, pulses, dried fruits, feeds, nuts and other commodities. Although a wide variety of molds is 
known to produce mycotoxins, only a few genera i.e. Aspergillus, Penicillium, Fusarium, Alternaria and 
Cleviceps are considered important in food spoilage. Mycotoxins are metabolites from moulds that are toxic to 
humans and domestic animals associated with food, animal feeds including wild birds and raw materials (Seka, 
et al., 2008). 

Aflatoxigenic fungi are spread on fig fruits during fruit growth, ripening and drying but thrive especially 
during the ripening and over ripening phase. The formation of aflatoxins in dried figs is mainly due to 
contamination by Aspergillus species and particularly A. flavus and A. parasiticus. Thus, toxigenic fungi may 
grow and form aflatoxins on the outer surface or inside the cavity even if no damage occurs on the skin. The 
critical periods for aflatoxin formation in dried fig fruits starts with the ripening of figs on the tree, continues 
during the over-ripe period when they lose water, shrivel and fall down onto the ground and until they are fully 
dried on drying trays. Some insect pests that are active at fruit ripening stage may act as vectors in transferring 
the aflatoxigenic fungi to the fruit cavity (CAC/RCP 65-2008). The three major fruit decay diseases are fig smut 
(caused by Aspergillus niger and closely related species), Alternaria rot (caused by Alternaria alternata and 
Ulocladium atrum), and fig endosepsis (caused by Fusarium spp.). Many other fungi, especially of in genus 
Aspergillus, also decay figs, although much less frequently (Doster, et. al., 1996). Of particular importance are 
the species Aspergillus flavus and A. parasiticus, which can produce the mycotoxins known as aflatoxins. 
Fungal decay frequently develops inside the fig fruit. Furthermore, ostiole size seems to be correlated with 
incidence of fungal decay and with poor-quality fruit. In addition, fungal decay can develop on the external 
surface of the fruit while on the tree, especially when the fruit is in close contact with another fruit (Ferguson, et. 
al., 1990). 

The objectives of this study were: survey of natural fungi contaminated fig, grape fruit samples collected 
from  Alexandria, Kalubia for fig fruits and from Ismailia for grape fruit in Egypt. Isolation and identification of 
all fungal colony appeared. Calculation both percentage of total fungal isolates and fungal frequencies which 
contaminated these samples. Detection and determination of mycotoxins associated with  fig fruits, and also, 
determination of all biochemical changes in contaminated fruits. 

  
Materials and Methods 

 
1- Samples: 
 

Fresh and dried fig and grape fruits were collected from storage shops and Super market from three 
different Governorates i.e. Alexandria (Amerya) and Kalubia for fig samples and Ismailia for grape sample, 
Egypt. The collected samples were put into sterile polythene bags and sealed properly. They were brought into 
laboratory for further processing. 
 
2- Isolation and identification of fungi: 
 

Collected samples were washed aseptically with sterile distilled water and were surface sterilized using 1 % 
sodium hypo-chloride (NaOCl) solution, and then rinsed with sterile distilled water. Prepared fruit samples were 
transferred and incubated into sterile glass discator with (90%RH.) at room temperature and examined daily for 
growth and sporulation of fungi for 5-7 days. Potato dextrose agar (PDA) medium was prepared then 
autoclaved, poured and streptomycin (antibiotic) was added to inhibit bacterial growth. Molds grown on 
incubated fruits were isolated and purified on PDA medium  (Tournas, and Katsoudas, 2005). All fungal isolates 
(7days old) were identified in Plant Pathology Dept., National Research Centre (NRC) based on cultural and 
morphological characteristics on specific media and the available of literature as compared with the description 
given by (Raper & Funel 1965 and Maren, & Johan,  1988 for genus Aspergillus,  Booth,  1977 and  Nelson et 
al 1983 for Fusarium, and Barent & Hunter 1977 for the genera of imperfect fungi and Singh, et al 1991 for 
either Aspergilli, Fusaria and Penicillia). All developing fungi were cultured on PDA slants then stored in a 
refrigerator until used. Total fungal count and frequency percent of naturally occurred fungi in fruit samples 
were calculated. 
 
3- Mycotoxin production: 
 

Sub samples of fresh, dried fig and grapes were prepared in Food Toxicology and Contamination Dept. 
National Research Center (NRC) for detection of aflatoxins (AFs) and fumonosin (FB) according to the method 
described by (AOAC 2007).   

a- Mycotoxins were detected by using 100g of fig and/or grape fruits,  surface sterilized with 70% ethanol, 
then wounded with syringe. Nearly five microlitres of the suspension of conidia 1 (10)5 CFU/ml with  sterile 
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distilled water were injected into each wound by fungi  i.e.  Aspergillus, and Fusarium  in sterilized Erlenmeyer 
flasks,  then incubated at 26 OC for 15 days. Aflatoxins (AFs) and fumonosin (FB) were tested by using Thin 
Layer Chromatography (TLC) according to (Truckssess et al., 1994 and AOAC, 2007).   
 
b- Clean-up procedures: 
 

Preparation of column chromatography was carried out according to (Dilkin, Mallmann, de Almeida, & 
Correa, 2001, Ogido et al., 2004, Adejumo, et. al., 2007 and Wang, et. al., 2008). 
 
c- Determination of mycotoxins: 
 

Mycotoxins i.e. aflatoxins B1, B2, G1, G2 and fumonosin (FB) were determined in both naturally and 
artificial fig fruits by using HPLC according to (Sharman et. Al., 1991, Truckssess et al., 1994 and AOAC, 
2007). The HPLC instrument used for aflatoxins determination was waters (474) system, equipped with 
quaternary pump fluorescence detector set system at 360 nm excitation and 440 nm emission wavelengths. The 
chromatography column was phenomenex c18 (250x 4.6 mm), 5 µm. The mobile phase system (H2O: MeoH: 
CH3CN, 30:60:10 v/v/v) was isocratically at flow rate of 1 ml /min (Sharman et. Al., 1991 and Han et al., 2004). 
Data were collected and integrated using Totalchrom Navigator Chromatography Manager Software. 
 
Fruit Quality: 
 

Healthy apparent of fresh fig fruits were contaminated with Aspergillus parasiticus as well as dried fig 
fruits with A. flavus then incubated at 25°C ± 2 for 14 days. Some physical and bio-chemical characters were 
determined in Pomology Dept., National Research Centre (NRC) according to Association of official 
Agricultural Chemists (A O A C., 2007).  
 
1- Fruit physical characteristics: 
 

All parameters i.e. fresh and dry weight(g), diameter (cm), length(cm) and size (cm3) were determined 
compared with healthy (Non-inoculated). 
 
1-1- Fruit weight: 
 

It was determined by weighing the samples (100 fruits) by ordinary balance with 0.01 gm sensitivity and 
average weight per fruit was calculated.  
 
1-2- Fruit volume: 
 

It was measured by water displacement method. 
 
2-Chemical Characteristics: 
 
2-1- Moisture content: 
 

It was determined by drying the flesh in an oven at 60-80°C until a constant weight (A O A C., 1975). 
 

2-2 – Total soluble solids: 
 
Three hundred grams of fig fruits were homogenized with a blender, filtered through Whattman Filter paper 

No. 1, then centrifuged at 3000 rpm for 15 min and obtained clear juice was used to measure chemical quality of 
the fruits.  One hundred ml of juice filtrate(s) from each healthy and diseased fruits were used to determine the 
total soluble solids (TSS) by using a hand refractometer. The percentage of TSS were recorded according to 
(Sharman et. Al., 1991).Also, Total carbohydrates content were determined using phenol-sulfuric method, 
percentage of sugars, protein, fat, fibers and ash a were determined and recorded (Gunasekaran, M. and D.J. 
Weber, 1972, Embaby and Mona 2006 and El-Sayed, et. al. 2007). 
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3- Statistical analyses: 
 

The data were subjected to analysis of variance and Duncan's multiple rang test was used to differentiate 
means at 5% (Duncan, 1955).  

 
Results and Discussion 

 
Several fungi invade and damage fig fruits (either fresh and dry) caused considerable changes of all the 

biochemical contents as well as affecting quality. 
1- Mycoflora associated: 

 
Isolation of  the mycoflora associated with both fresh, dried fig and grape samples  which collected from 

three different Governorates, in Egypt i.e. Alexandria, Kalubia and Ismailia resulted 400 fungal isolates Table 
(1) in addition to some yeasts. Data in this table show that, the total fungal flora which isolated from fig samples 
yielded 220 fungal isolates equal 55% ( belonged 140 isolates from fresh fig 35% and 80 isolates from dried fig 
20%), while the total fungal flora isolated from grape samples resulted 180 fungal isolates equal 45% (belonged 
120 isolates from fresh grape 30% and 60 isolates from dried grape equal 15%), similar results were obtained by 
Tournas,  and Katsoudas, (2005).  

 
a- Before incubation                       b- After incubation                                                         

 
Fusarium associated fig fruits (Naturally infection). 
 

 
Aspergillus niger contaminated grape fruits(Naturally infection) . 
 

Table 1: Percentage of total fungal flora associated with fresh and dry fig and grape fruits. 
 
 
 
 

Type of Fruit samples 
 
Total 

Fig Grape 

Fresh Dry Fresh Dry 

Samples ( kg) 5 2 5 2 14 
Colonies 140 80 120 60 400 
% 35.0 20.0 30.0 15.0 

100.0 
Total Fungal 
Count 

220 180 

% 55.0 45.0 

 
2- Fungal frequency occurred: 
 

Fungal frequency occurred with fresh and dried fig samples were recorded in Table (2) and Fig (1). Data in 
this Table indicated that, the total fungal frequency contaminated fig samples resulted 220 fungal isolates. Five 



3087 
J. Appl. Sci. Res., 8(6): 3083-3091, 2012 

 

fungal genera were identified i.e. Alternaria, Aspergillus, Fusarium, Mucor and Rhizopus. Also, data show that, 
genus Aspergillus was the most fungal frequency occurred which recorded 34.09% belonged 9.09% of  A. 
flavus, 18.18 % of A. niger,  and 6.82% were recorded with A.parasiticus  followed by either Alternaria sp. and 
Rhizopus  stolinefer  which recorded 22.73% while, Fusarium  oxysporum was less fungal frequency occurred 
which gave 0.4%. Mucor sp. was moderate fungal frequency occurred which record 13.63%. Similar results 
were reported by (Doster, et. al., 1996, Ferguson, et. al., 1990 Bayman et. al., 2002, Heperkan, 2006, Doster & 
Michailides 2008 and Karbaneoglu & Heperkan 2009). 
 
Table 2: Frequency and total fungal flora occurred with fresh and dry fig. 

 
 
Fungal isolates 

 
Fresh Fig 

 
Dry Fig 

 
 
Total 
 

*T.F % *T.F % 

Alternaria  sp. 
 

40 18.18 10 4.55 50 22.73 

Aspergillius  flavus 10 4.55 10 4.55 20 9.09 
A. niger 20 9.09 20 9.09 40 18.18 
A.  parasiticus 10 4.55 5 2.27 15 6.82 
Fusarium  oxysporum 10 4.55 5 2.27 15 6.82 
Mucor  sp. 20 9.09 10 4.54 30 13.63 
Rhizopus  stolinefer 30 13.63 20 9.09 50 22.73 
Total 140 63.64 80 36.36 220 100.00 

*T.F= Total fungal flora 

 
3- Occurrence and percentage of fungal frequency isolated from fresh and dried grape: 

 
Isolation of fungi contaminated fresh and dried grape resulted 180 fungal isolates (120 isolates from fresh 

and 60 fungal isolates  from dried grape) Table (3) and Fig (2). Data in this table show that, five fungal genera 
were identified. These are Alternaria, Aspergillus, Botrytis, Mucor and Rhizopus. Also, data in the same Table 
showed that, Aspergillus was the most frequently genus which record 90 isolates equal 50% (belonging to 
Aspergillus niger 50 isolates equal 27.78% and 40 isolates equal 22.22% for Aspergillus sp.) followed by 
Alternaria sp. which recorded 16.67%, Botrytis cinerea 13.89% and Rhizopus stolonifer 11.11%. Mucor sp. was 
less fungal frequency occurred which gave 8.33%. The same results were obtained by (Aziz, et. al., 2000, 
Magnoli et. al., 2004, Tournas and Katsoudas 2005,  Janos and Zofia, 2006,  Alisa, et. al. 2007, Fredj et. al., 
2007 and Alghalibi et. al.,  2008). 

 
Table 3: Frequency and total fungal flora  occurred with fresh and dry grape fruits. 

 
 
Fungal isolates 

Type of grape  
 
Total 
 
 

Fresh Dry 
T.F % T.F % 

Alternaria sp. 20 11.11 10 5.56 30 16.67 
Aspergillus   niger 30 16.66 20 11.11 50 27.78 
Aspergillus sp. 25 13.89 15 8.33 40 22.22 
Botrytis cinerea 25 13.89 0 0.0 25 13.89 
Mucor sp. 10 5.56 5 2.77 15 8.33 
Rhizopus stolonifer 10 5.56 10 5.56 20 11.11 
Total 120 66.67 60 33.33 180 100.0 

*T.F= Total fungal flora 
 

4- Mycotoxin production: 
 

Mycotoxins i.e. aflatoxins and fumonisin were tested by Thin Layer Chromatography (TLC) in each of 
fresh & dried fig and grape samples. Data were recorded in Table (4). Data show that, some isolates of 
Aspergillus genus were positive producer of aflatoxins while other isolates were negative producer. Also, data 
indicated that, only one isolate No. 6 (isolated from dried fig sample) of Aspergillus flavus was positive 
producers of aflatoxin, while two isolates (No. 5 & 8) of A. parasiticus which isolated from Alexandria (El-
America location) and Kalubia governorates of fresh fig samples gave positive reaction of aflatoxins.  Neither A, 
niger nor  Fusarium oxysporum produced aflatoxins and /or fumonisin.. No mycotoxin were detected with other 
fungal isolates. On the other hand, neither aflatoxins nor fumonisin were detected with both fresh and dried 
grape samples. Similar results were obtained by many investigators i.e. (Antonio, et. al., 2003, Heperkan, 2006, 
Alghalibi et. al.,  2008, Barkai and Paster,  2008 and Karbaneoglu & Heperkan  2009).  
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Table 4: Occurrence of mycotoxins produced by some isolated fungi from fig and grape fruits. 
 
 
Fungus 

 
Type of 
Mycotoxins 

Source of isolation 
Fig Grape 
 
Fresh 

 
 
Dry 

 
 
Fresh 

 
 
Dry  

Alexandria 
 
Kalubia 

Aspergillus flavus Aflatoxins - + + NF NF 
A. parasiticus Aflatoxins + + - NF NF 
A. niger Aflatoxins - - - - - 
Fusarium sp. Fumonisin B - - - NF NF 

+= Positive producer            - = Negative producer      NF= Not Found 
AFS= Aflatoxins                         FB= Fumonisin B 

 
5- Aflatoxins determined:  
 

Identification and determination of aflatoxions could easily be deduced from the constant retention time 
compared with the standard spiked in the HPLC chromatogram. Natural  aflatoxins contaminated fresh and dry 
fig  samples were determined comparing with artificial inoculated. Data were recorded in Table (5). Data in this 
table presented that, Alexandria (El-Amria) sample gave less aflatoxins in fresh fig comparing with Kalubia 
sample which recorded 139.68 and 217.08 ng/g respectively, while dry fig record 262.36 ng/g of aflatoxins. 
Inoculated the three producer isolates showed great potency (synergistic effect). The synergistic effect give 
higher aflatoxin concentrations which will be of great importance economically and will higher the hazards of 
environmental pollution. 

Increasing aflatoxin content after inoculated with the three tested isolates from 139.68 to 404.13 ng/g for 
Alexandria (El-Amria) sample with A. parasiticus  (No. 5), from 217.08 to 218.45 ng/g for Kalubia sample with 
A. parasiticus  (No. 8) and from 262.36 to 1103.56 with dry fig inoculated by A. flavus  (No. 6). On the other 
hand, determination of aflatoxins AFB1, AFB2 and AFG1 produced by A. parasiticus which isolated from 
Naturally fresh fig Alexandria (El-Ameria) sample were recorded in Table (5). Aflatoxin AFB1  was found in 
concentration of  33.45 ng/g,  aflatoxin  AFB2 was found in concentration of 7.21, aflatoxin AFG1 was found in 
concentration of 99.02 ng/g, while artificial inoculation were 133.45, 37.21, 198.02 and 35.4 ng/g of 
concentration for aflatoxins AFB1, AFB2, AFG1 and AfG2 respectively. Determination of aflatoxins AfB1, AfB2 
and AFG1 from Naturally fresh fig Kalubia sample resulted that, Aflatoxin AFB1 was found in concentration of  
75.44 ng/g ,  aflatoxin AFB2 was found in concentration of 37.7 , aflatoxin AFG1 was found in concentration of  
73.4 and aflatoxin AFG2 was found in concentration of 30.54 ng/g, while after inoculated with A. parasiticus 
which isolated from kalubia (No. 8) were 70.34, 4.76, 104.2 and 4.76 ng/g of concentration for aflatoxins AFB1, 
AFB2, AFG1 and AFG2 respectively. Determination of aflatoxins AFB1 and AFB2 from Naturally dried fig 
sample resulted that, Aflatoxin AFB1 was found in concentration of  256.44 ng/g and aflatoxin AFB2 was found 
in concentration of 5.92, while after inoculated by A. flavus (No. 6) were 407.73 and 370.37 ng/g of 
concentration for aflatoxins AFB1 and AFB2, respectively. Similar  results were reported by  (Heperkan,  2006 
and Alghalibi et. al., 2008). Also, Ozay and Alperden 1991) reported that contaminated of dried figs with 
mycotoxins began on the tree and could continue into the bulk during storage condition. Aflatoxin (AFB1, 
AFB2, AFG1 and AFG2) were present in 29% of samples examined. (Zohri and Abdel-Gawad 1993) reported 
that, survey of mycoflora and mycotoxins of dried fruits in Egypt i.e. dried fig, apricot, plum and raisins and 
these samples were assayed for the natural occurrence of aflatoxins (AFB1, AFB2, AFG1 and AFG2), citrinin, 
ochratoxins, patulin, stregmatotoxin, T-2 toxin and zeralenone. 

 
Table 5: Quantitively of aflatoxins (determination ng/g)    

Samples Types  B1 B2 G1 G2 Total 
Alexandria 
El-Ameria 

Naturally contaminated 33.45 7.21 99.02 ND 139.68 
Artificial inoculated with  A. 
parasiticus 
  

133.45 37.21 198.02 35.4 404.13 

 
Kalubia 

Naturally contaminated 75.44 37.7 73.4 30.54 217.08 
Inoculated by  A. parasiticus 
 

70.34 4.76 104.2 39.45 218.45 

 
Dry fig 
 

Naturally contaminated 256.44 5.92 ND ND 262.36 
Inoculated by A. flavus 
 

407.73 370.37 ND ND 1103.56 

 

6- Losses in Fruits  
 
a-(Quantity affected):  
 
1-Effect of Aspergillus parasiticus on Fig Fruit: 



3089 
J. Appl. Sci. Res., 8(6): 3083-3091, 2012 

 

The effect of two isolates (No. 5 and 8) of A. parasiticus which isolated from Alexandria (El-Ameria) and 
Kalubia samples on losses of fruit quality were recorded in Table (6). Data show that, both  A. parasiticus 
isolates were reduced significantly all fresh and dry weight(g), diameter (cm), length(cm) and size (cm3) 
compared with healthy (Non-inoculated). Isolate No. 5 isolated from Alexandria (El-Ameria) sample reduced 
significantly fresh weight from 23.8 to 20.3g, dry weight from 6.2 to 4.9g, size from 23.3 to 18.0 cm3, length 
from 3.0 to 2.5cm and diameter from 3.6 to 3.1cm, while isolate No. 8 (isolated from Kalubia) decreased 
significantly fresh weight from 56.4 to 46.14g, dry weight from 10.4 to 7.7g, size from 58.3 to 42.5 cm3, length 
from 4.5 to 3.9cm and diameter from 5.1 to 4.5cm. Similar results were obtained by (Embaby and Mona 2006 
and El-Sayed, et. al.  2007). 
 
Effect of Aspergillus flavus on Fig Fruit: 

 
The effect of A. flavcus (No. 6) isolated from dry fig sample on losses fruits was recorded in Table (6). Data 

show that, A. flavus reduced significantly all parameters of fresh and dried weight (g), diameter (cm), length 
(cm) and size (cm3) of  dried fig fruit sample. A, flavus decreased significantly fresh weight from 20.1 to 19.2g, 
dry weight from 16.2 to 15.1g, size from 18.3 to 16.0 cm3, length from 1.9 to 1.5cm and diameter from 2.5 to 
2.2cm in contaminated dried fig compared with non-contaminated sample(s). The same result reported by 
(Gunasekaran and Weber, 1972, Embaby and Mona 2006 and El-Sayed, et. al.  2007).  
 
b-Fruit Quality: 
 

The effect of A. parasiticus on some bio-chemical content of fig fruits were studied and recorded in Table 
(6). Fruit quality i.e., Total soluble solids (TSS %), %Total Carbohydrates, %Sugars, Proteins (g), Total dietary 
Fiber (g), Total Fat (g), Ash (g) and %Moisture  were determined and recorded. Bio-chemical analysis of fig 
fruit in both samples Alexandria (El-Ameria) and Kalubia show that, Aspergillus parasiticus decreased all bio-
chemical contents compared with healthy ones. Alexandria (El-America) fig fruit sample contaminated with A.  
parasiticus isolate No. 5 reduced significantly  total soluble solids (TSS %) from 10.0 to 7.0%,  Carbohydrates 
from 63.03 to 3159%, Sugars from 44.77 to 23.69%, Proteins from 3.26 to 1.56g, Fibers from 6.43 to 4.9g, Fat 
from 0.56 to 0.30g and Ash from 2.38 to 1.85g, but increased significantly moisture percent from 73.8 to 75.9%. 
Also in Kalubia sample, A. parasiticus isolate No. 8 decreased significantly total soluble solids (TSS %) from 
26.0 to 11.0%,  Carbohydrates from 59.74 to 45.47%, Sugars from 44.8 to 33.95%, Proteins from 3.47 to 1.87g, 
Fibers from 7.24 to 6.45g, Fat from0.74 to 0.37g and Ash from 2.8 to 1.46g, but increased significantly moisture 
percent from 81.6to 83.3 %.  

On the other hand, effect of A. flavcus (isolate No. 6) on losses fruits of dry fig were tabulated in Table (6). 
Data presented that,  A. flavus reduced significantly all parameters. A, flavus decreased significantly total soluble 
solids (TSS %) from  8.0 to 3.5%,  Carbohydrates from 65.59 to 61.37%, Sugars from 52.2 to 46.03%, Proteins 
from 2.7 to 1.9g, Fibers from 13.12 to9.78 g, Fat from 0,92 to 0.33g and Ash from 2.7 to19.5 g, but increased 
significantly moisture percent from 19.5 to 21.3%. in contaminated dried fig compared with non-contaminated 
sample(s). The same result reported by (Gunasekaran, M. and D.J. Weber, 1972, Embaby and Mona 2006 and 
El-Sayed, et. al.  2007). 
 
Conclusion:  

 
Fruit contain high levels of sugars and other nutrients, and they possess an ideal water activity for microbial 

growth; their low pH makes them particularly susceptible to fungal spoilage. Some fungi are plant pathogens 
and can start the spoilage from the field,  they proliferate and cause substantial spoilage only after harvest. On 
the other hand, many fungi can grow at low temperatures and cause substantial damage especially if the fruits 
are stored for extended periods of time. Post-harvest fruit spoilage results in significant economic losses. 
Toxigenic fungi have been isolated from spoiling fruits. Some of these moulds could produce mycotoxins while 
grown on fruits (even during refrigeration). On the other hand, some molds could cause infections or allergies in 
susceptible individuals. 

Fresh fruits are prone to fungal contamination in the field, during harvest, transport, and marketing and 
during storage under domestic condition. Post-harvest fruit spoilage results in significant economic losses. 
Additionally, if the spoiling fungi are toxigenic or pathogenic, they could pose a health risk for the consumer. 
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Table 6: Changes in fruit quality /300g fruits 
 
Characters 

 
Type of 
Sample 
 

Alexandria 
El-Ameria 

Kalubia Dry 

Aspergillus parasiticus A.  parasiticus A. flavus 

Fresh Weight (g) 
Healthy 23.8a 56.4a 20.1a 
Inoculated 20.3b 46.14b 19.2b 

Dry Weight (g) 
Healthy 6.2a 10.4a 16.2a 
Inoculated 4.9b 7.7b 15.1b 

Size (cm3) 
Healthy 23.3a 58.3a 18.3a 
Inoculated 18b 42.5b 16b 

Length (cm) 
Healthy 3.0a 4.5a 1.9a 
Inoculated 2.5b 3.9b 1.5b 

Diameter (cm) 
Healthy 3.6a 5.1a 2.5a 
Inoculated 3.1b 4.5b 2.2b 

TSS % 
Healthy 10a 26a 8.0a 
Inoculated 7b 11b 3.5b 

%Total Carbohydrates 
Healthy 63.03a 59.74a 65.59a 
Inoculated 31.59b 45.47b 61,37b 

Sugar % 
Healthy 44.77a 44.8a 52.2a 
Inoculated 23.69b 3.95b 46.03b 

Protein (g) 
Healthy 3.26a 3.47a 2.7a 
Inoculated 1.56b 1.87b 1.9b 

Total dietary Fiber (g) 
Healthy 6.43a 7.24a 13.12a 
Inoculated 4.9b 6.45b 9.78b 

Total Fat (g) 
Healthy 0.56 0.74a 0,92a 
Inoculated 0.30 0.37b 0.33b 

Ash (g) 
Healthy 2.38a 2.8a 2.7a 
Inoculated 1.85b 1.46b 1.9b 

%Moisture 
Healthy 73.8b 81.6b 19.5b 
Inoculated 75.9a 83.3a 21.3a 

 
References 

 
A.O.A.C., 1975. Association of Official Agricultural Chemists. Official Methods of Analysis, 12th ed., P. O. 

Box 450, Benjamin Franklin station, Washington, D.C., pp: 832.  
A.O.A.C., 2007. Association of Official Analytical Chemists. Official Methods of Analysis of AOAC 

International 17th ed., Nature Toxins. AOAC International, Arlington, Virginia, USA, chapter 49. 
Adejumo, T.O., U. Hettwer, P. Karlovsky, 2007. Survey of maize from south-western Nigeria for zearalenone, 

alpha - and beta -zearalenols, fumonisin B1 and enniatins produced by Fusarium species. Food Additives 
and Contaminants. 2007. 24: 9, 993-1000. many ref. 

Alisa, D., L. Su-lin, A. Benozir, W. Robert and S. Eileen, 2007. Fungi and mycotoxins in vine tards and grape 
production. International Journal of Food Microbiology., 119: 1-2, 84-88.    

Alghalibi, S., M. Battah and M. Al-Zubairy, 2008. Fungal contamination and aflatoxins conteny of dry raisins 
fruits in Sanaa City, Republic of Yamen. Arabian Gulf Univ. Bahrain. 26: 1/2, 41-48.  

Antonio, L., B. Antonio, M. Guseppina, M. Antonio and P. Giancalo, 2003. Epidemiology of Toxigenic Fungi 
and their Associated Mycoyoxins for Some Mediterranean Crops. European Journal of Plant Pathology, 
109(7): 645-667. 

Aziz, N., A. Hassan and L.A. Moussa, 2000. Studies mycotoxins produced by moulds in fruits. Ann of Agric. 
Science, Moshtohor., 38(2): 741-755. 

Barkai, G.R. and N. Paster, 2008. Moldy fruits and vegetables as a source of mycotoxins: Part 1. World 
Mycotoxin Journal., 1(2): 147-159.  

Barent, H.L., B. Hunter, 1977. Illustrated genera of imperefect fungi. Burgess Publishing Company, Minnesota, 
PP: 2412. 

Booth, C., 1977. Fusarium. First published commonwealth Mycological Institute.  
Bayman, P., J. Baker, M. Doster, T. Michailides and N. Mahony, 2002. Ochratoxin production by the 

Aspergillius ochraceus group and A. alliaceus. Applied and Environmental Microbiology, 68(5): 2326-
2329. 

CAC/RCP 65- 2008. Code of practice for the prevention and reduction of aflatoxin contamination in dried figs. 
pp: 1-7. 

Chanda, S.,  Y. Baravalia, M. Kaneria and K. Rakholiya, 2010. Fruit and vegetable peels – strong natural source 
of antimicrobics. Current Research, Technology and Education Topics in Applied Microbiology and 
Microbial Biotechnology A. Méndez-Vilas (Ed.) 444-450. 



3091 
J. Appl. Sci. Res., 8(6): 3083-3091, 2012 

 

Dilkin, P., C.A. Mallmann, de C.A. Almeida, & B. Correa, 2001. Robotic automated clean-up for detection of 
fumonisins B1 and B2 in corn and corn-based feed by high-performance liquid chromatography. Journal of 
Chromatography A, 925: 151-157. 

Doster, M.A., T.J. Michailides and D.P. Morgan, 1996. Aspergillus species and mycotoxins in figs from 
California orchards. Plant Dis., 80: 484-489. 

Doster, M.A. and T.J. Michailides, 2008. Fungal decay of first crop and main crop figs. Plant Dis., 91: 12: 
1657-1662. 

Duncan, D.B., 1955. Multiple range and multiple "F" tests. Biometrics, 11: 1-42. 
El-Sayed, M. Embaby, Mona M. Abdel-Galil and Laila F. Hagag, 2007. Occurrence of Aflatoxins in Some 

Rotted Apricot Fruit in Egypt. Research Journal of Agriculture and Biological Sciences, 3(6): 631-637. 
Embaby, E.M. and Mona M.abdel-Galil, 2006. Seed borne fungi and mycotoxins associated with some legume 

seeds in Egypt. Journal of  Applied Sciences Research, 2(11): 1064-1071. 
Ferguson, L., T.J. Michailides and H.H. Shorey, 1990. The California fig industry. Hortic. Rev., 12:409-490. 
Fredj, S., S. Chebil, A. Lebrihi, S. Larsam, A. Gohrbel and A. Miliki, 2007. Occurrence of pathogenic fungal 

species in Tunisian vineyards. International Journal of Food Microbiology., 113(3): 245-250.  
Gunasekaran, M. and D.J. Weber, 1972. Changes in ascorbic acid and phenols in apricot in response to Rhizopus 

arrhizus. Canadian Journal Plant Science, 52(4): 662-664. 
Han, D., S.J. Macdonald, V. Boughtflower, P. Brereton, 2004. Simultaneous determination of aflatoxins and 

ochratoxin A in food using a fuully automated immunoaffinity column clean up and liquid chromatography-
fluorecence detection. Journal of chromatography A1059: 13-16. 

Heperkan, D., 2006. The importance of mycotoxins and a brief history of mycotoxin studies in Turkey. ARI  
Bulletin of Istanbul Technical Univ. 54, 18-27 (Special issue Mycotoxins: hidden hazard in food). 

Karbaneoglu, G.F. and D. Heperkan, 2009. Natural occurrence of fumonisin B1 in dried figs as an unexpected 
hazard. Food and Chemical Toxicology., 47(2): 289-292. 

Ken Love, Richard Bowen, and Kent Fleming, 2007. Twelve Fruits With Potential Value-Added and Culinary 
Uses . University of Hawai‘i at Ma¯noa • College of Tropical Agriculture and Human Resources 

Magnnoli, C., A. Astoreca, L. Ponsone, M. Combina, G. Palacio, C. Rosa and A. Dalcero, 2004. Survey of 
mycoflora and ochratoxin A in dried vine fruits from Argentina markets. Letters in Applied Microbiology, 
39, 326-331.  

Maren, A.K., I.P. Johan, 1988. A Laboratory guid to the common Aspergillus spp. and their teleomprph. 
Commnwealth Scientific and Industrial, pp: 116.  

Nelson; Toussoun and  Marasas, 1983. An Illustrated Manual for Identification. the Pennsylvania state 
university press. 

Ogido, R., C.A.F. Oliveira, D.R. Ledoux, G.E. Rottinghaus, B. Correa, T.A. Reis, E.G on cules, and 
R.Alboquerque, 2004. Effects of prolonged administration of aflatoxin B1 and Fuminsin B1 in Laying 
Japanese quail. Poull.sci., 83: 1953-1958. 

Ozay, G. and I. Alperden, 1991. Aflatoxin and ochratoxin A contaminated of dried figs (Ficus carica L.). 
Mycotoxin Research., 7(2): 85-91.  

Rajaei, A., M. Barzegar, A.M. Mobarez, M.A. Sahari, Z.H. Esfahani, 2010. Antioxidant, antimicrobial and 
antimutagenicity activities of pistachio (Pistachia vera) green hull extract. Food Chemistry and Toxicology, 
48: 107-112. 

Raper, K.B. and D.I. Funel, 1965. The genus Aspergillus Williams and Wilkins altimore. U.S.A. 
Sekar, P., N. Yumnam and K. Ponmurugan, 2008. Screening and Characterization of Mycotoxin Producing 

Fungi from Dried Fruits and Grains. Research Article, Advanced Biotech, pp: 12-15. 
Sharman, D., A.L. Patey, D.A. Bloomfield and J. Gilbert, 1991. Surveillance and control of aflatoxin 

contamination of dried figs and fig paste imported into the United Kingdom. Food Additive and 
Contaminants,  8(3): 299-304. 

Singh, K., C. Jenz, U. Thron and S.B. Mathur, 1991. An Illustrated of some Seed-born Aspergilli, Fusaria, 
Penicillia and their mycotoxins. First edition, Danish Government Institute of Seed Pathology for 
Developing Countries. Ryvangs Alle 78. DK-2900 Hellerup, Denmark and Department of Biotechnology. 

Truckssess, M.W., M.E. Stack, S. Nesheim, R.H. Albert and T.R. Romer, 1994. Multifunctional column coupled 
with liquid chromatography for determination of aflatoxins B1, B2, G1 and G2 in corn, almonds, Brazil nuts, 
peanuts and pistachio nuts: collaborative study. Journal of AOAC International, 6: 1512-1521.   

Tournas, V. and E. Katsoudas, 2005. Mould and yeast flora in fresh berries, grapes and citrus fruits, 
International Journal of Food Microbiology, 105: 11-17. 

Wang, J., Y. Zhou, & J. Wang, 2008. Analysis of mycotoxin fumonisins in corn products by high-performance 
liquid chromatography coupled with evaporative light scattering detection. Food Chemistry, 107: 970-976. 

Zohri, A.A. and K.M. Abdel-Gawad, 1993. Survey of mycoflora and mycotoxins of some dried fruits in Egypt. 
Journal of Basic Microbiology. Assuit Univ. Egypt., 33(4): 285-288. 


