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ABSTRACT: Fruits of persimmon are considered as one of the health promoting foods which 

has been established as one of the major fruits. Persimmon is one of the fruits processed mainly by 
drying. Persimmon (Diospyros kaki coststa.) fruit is rich in health promoting substances. It contains 
health promoting bioactive compounds like, ascorbic acid, total phenolic and carotenoids, which 
have antioxidant properties. The objective of this investigation was to evaluate the quality of 
blanched and dried peel and pulp of persimmon fruits. This quality was estimated by determining of 
physical properties, chemical composition, some bioactive components and antioxidant activity of 
peel and pulp. To achieve this aims persimmon fruits were sorted and graded then washed and 
blanched to inhibit the enzymes during drying. Physical properties, Chemical properties and 
bioactive component were determined to evaluate the effect of blanching on dried persimmon peel 
and pulp. The obtained results showed that the L*(brightness) of unblanched and blanched dried 
pulp were 59.17 and 61.55, respectively. The values of a* (redeness) and b* (yellowish) of 
unblanched dried pulp were 1.37 and 18.85, respectively. The blanched treatment increased a* and 
b* values of blanched dried pulp. Therefore, the blanched treatment had a positive effect on dried 
persimmon. Bulk density was increased by blanching from 0.52 to 0.59 g/100ml, water holding 
capacity(WHO) increased from 80.5 to 85.9 g/100ml, oil holding capacity increased from 90.6 to 
96.5 g/100ml and emulsifying capacity increased from 25.18 to 35.01 by blanching dried pulp. In the 
same time the blanching of the dried persimmon slightly increased moisture, protein, lipid, ash, 
carbohydrate and fiber for both pulp and peel persimmon. The decreasing rate of ascorbic acid in 
unblanched dried pulp was higher than blanched dried pulp (ascorbic acid was 180.3 mg/100g 
decreased to 150.8 mg/100g in unblanched dried pulp where it was 200.2 mg /100g in fresh pulp). 
Blanching had increased total phenol, β carotene and in the same time antioxidant activity 
percentage were increased in blanched dried pulp (75% , while it was 70% in unblanched dried 
pulp). The same trend for bioactive component was obtain for dried peel in ascorbic acid, total 
phenol, β carotene and antioxidant activity.  
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INTRODUCTION  
 

Persimmon is one of the tropical and subtropical fruits. Persimmon was 
grown in the nineteenth century in Europe (Liu et al., 2007). Today the fruit is 
cultivated not only in Japan and Vietnam but also is planted in Brazil, Iran, 
Lebanon, Spain, Italy, Tunisia and Algeria. There are about 3,000 different 
varieties of this fruit. The fruit shape is generally round and cordite, (Hazbavi and 
Minaei, 2010). 
 

Persimmon was introduced into the Mediterranean region by the end of the 
19th century, first as an ornamental tree, and it was also appreciated for the quality 
of its wood. As a fruit tree, it was grown as isolated trees in gardens, family 
orchards or in small plantings, and their fruits were locally consumed. The species 
spreads along the Mediterranean coast, and coexists with citrus, fig and olive trees 
(Peracoh., 2015). 
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Persimmon is fleshy fibrous tropical, deciduous fruit belonging to Ebenaceae 
family.  It is commonly cultivated in warm regions of the world including China, 
Korea, Japan, Brazil, Turkey, and Italy (Itamura et al., 2005; Yokozawa et al., 
2007). In 2007, the global production of persimmon reached over 3.3 million tons, 
with 70.0 % from China, 10.0 % from Korea and 7.0 % from Japan. The persimmon 
is not so popular in European communities but its demand is increasing owing to 
consumer’s awareness regarding its hidden health promoting potential. 
Mediterranean region is also suitable for persimmon production that has reached 
up to 110,000 tons (Jung et al., 2005; Luo, 2007; Bubba et al., 2009). 
 

Persimmon fruit is rich in fiber and has important amount of minerals, 
carotenes and polyphenols (Park et al., 2008). Additionally, several studied have 
showed antidiabetics, antiaetrogenic and antiobesity effects of persimmon leaves 
and fruits (Yordanov, A. 2011). 
 

Persimmon (Diospyros kaki L.) is the main and leading that consumed in the 
Egyptian market. It is not left to ripe on the trees and harvested at mature stage to 
ripened for commercial production and marketing (Hafez et al., 2010). Persimmon 
is relatively high content of dietary fibers, total and major phenolics, main minerals 
and trace elements make persimmon preferable for healthy (Novillo et al.,2014). It 
is also a good source of fiber and vitamins, mainly A and C. It is mainly eaten 
fresh, but can be frozen, canned or dried and can be stored for up to 6 months in 
modified or controlled atmospheres (Sultan et al., 2016). The dried persimmon 
portions could be used as ingredient in products such as snacks and breakfast 
cereals (Sharma et al., 2013). Most fresh fruits have a short harvest season and 
are sensitive to deterioration; therefore, making fruit leather from fresh fruits is an 
effective method to preserve fruits (Novillo et al., 2015). Fruit leathers are 
manufactured by dehydrating a fruit puree into a leather like sheet. Fruit leathers 
are often considered as a health food, therefore there are large numbers of fruit 
leather products available on the market.  

 
Since, persimmon cultivars in Egypt are the non-astringent such as ‘Costata’ 

CV. It considered one of the important cultivars, which is very easy to soften after 
harvesting and handling at ambient temperature (Lo'ay, 2010). Although, Egypt 
has a great potential to produce high fruit quality and export to other countries. Its 
marketability is still limited to local market. This is due to the delicate nature of fruit, 
poor post-harvest technique for handling and transporting and storage facilities 
(Özdemir et al., 2009), and the common technique for controlling fruit ripening 
processes under ambient temperature. Nowadays, persimmons are cultivated 
world widely with 90% of production being obtained in China, Japan and Korea. In 
Bulgaria the persimmon is one of the most recently introduced fruit-trees and 
probably because of this, there is only a scarce data about the chemical 
composition of Bulgarian persimmons (Mangarova, 2011 and Yordanov, 2011). 
Several environmental and genetic factors such as cultivar, harvest time, habitat, 
fertilization, and climate affect the accumulation of biologically active substances in 
the fruit and precise information for physiological activities of persimmons depend 
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mainly on cultivars. Maturity stage is another factor determining the organoleptic 
and functional properties of the fruits. In the literature, several papers investigating 
the phytochemical and nutrient composition of persimmon fruit are available, but 
there are only few articles dealing with the changes of these parameters during the 
ripening process (Senter et al., 1991; Kondo et al., 2004; Salvador et al., 2007, 
Bubba et al., 2009). Blanching and drying are the common steps to obtain high 
dietary fiber powder from fruit by-products. During processing, blanching is usually 
performed before drying to inactivate enzymatic reactions (Larrauri, 1999). In order 
to obtain a nonperishable product that is easy to use, the persimmon peels can be 
dried and ground into powder. Indeed, persimmon peel powder could be used to 
enhance food products through its nutrients, dietary fibers and natural antioxidants. 
 

Drying is one of the oldest methods of food preservation. Fruits can be dried 
to extend their shelf life, and this gives us the opportunity to benefit from these 
fruits off season. Persimmon (Diospyros kaki L.) is not marketed efficiently 
because it stays in the markets for a short period of time, and therefore consumers 
and producers cannot benefit from it adequately (Akyıldız et al., 2004). 

 
Fresh and dried persimmons are important nutritional product, which have 

high content of sugars, as glucose and fructose as a source of energy. The 
important parameters for determination the quality of fresh and dried persimmons 
is content of total dry matter and moisture content, respectively. Most of the dry 
matter goes to simple sugars, glucose and fructose, as the most represented in 
persimmon fruits. According to Fennema (1977), ascorbic acid is considered as an 
index of nutrient quality during processing and storage of foods, and that’s why we 
examined the content of vitamin C in fresh and dry.  

      
The objective of this investigation was to evaluate the effect of blanching on 

the quality of dried peel and pulp of persimmon fruits. This quality was estimated 
by determining of physical properties, chemical composition, some bioactive 
components and antioxidant activity of peel and pulp.  

 

MATERIALS AND METHODS  
 
Materials   
Persimmon fruits: 

Fresh and Seedless persimmons (Diospyros kaki L., var. costata) of the 
same ripeness fruits were purchased )free from physical defected  (from local farm 
Alexandria Governorate, Egypt. 

 
Chemicals:  

All chemicals used were of analytical grade, and were purchased from EL-
Gamhouria Co. for Chemical and Medical Requisites, Alexandria, Egypt. DPPH 
reagent (1,1- diphenyl -2 picrylhydrazyl) was obtained from Sigma Company, 
Germany. 
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Methods:  
These methods included the preparation of pulp and its products, which 

were unblanched (U), blanched with hot water (BW), and dehydration of peel and 
pulp persimmon.  

 
Pretreatments:  

Seedless persimmons (Diospyros kaki L., var. costata). The fruits were 
randomly divided into two groups: one for use as fresh and second as dried fruits. 

  
preparation of persimmon fruit:   

Fresh persimmon fruits were subjected of the following different process:   
1. Washing of persimmon (cultivar costata) in cold running tap water. 
2. Blanching of persimmon in hot water (90º - 95 ºC) for different times 
(10,20,30,40,50 and 60 sec). Then the poly phenol oxidase activity was determined 
for each times of blanching to choose the optimum time and temperature for 
complete inhibition of enzyme polyphynol oxidase enzyme (ppo).  
3. Washing of persimmon by cold water immediately after blanching.   
4. Control sample of persimmon dried (without blanching). 
 
Determination of enzyme activity:    

Three ml buffered catechol solution (0.01M catechol, freshly prepared in 
0.1M phosphate buffer, pH 6.0) was add to clean cuvette of a spectrophotometer, 
then 1ml enzyme extract by Galeazzi et al. (1981) methods and 2 ml distilled water 
were added in the cuvette. Enzyme unit = the change in absorbate at 495 nm that 
recorded for every 30 sec up to 5 min at 25oC.  

 
Table (1).  Effect of blanching time on activity of poly phenol oxidase  
 

Blanching in hot water (90-950 C) 

 Activity of polyphenol oxidase (%) 

Blanching time (sec) 

10 20 30 40 50 60 

30.51 20.25 15.60 10.32 5.02 0.00 
Therefore, we chose blanching in hot water (90-95

o
C) for 60 sec which the time stopped activity of 

enzyme polyphenol oxidase.   
  

preparation of persimmon peel extracts:  
Persimmon fruit were washed with tap water and peeled off with peeler (a 

knife and sliced into about 1 cm size). The peels were dried until reaching a final 
moisture content of 3-4% then grinded with blender and sieved through a 60 mesh 
to obtain peel powder. A 200 g of peel powder were extracted in 1800 ml of 70% 
ethanol solution for 24 h. The persimmon peel extract was filtrated and 
concentrated by rotary evaporator. The final concentration of persimmon peel 
extract was adjusted to 10% and kept in freezing up to analysis.  
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preparation of persimmon pulp:  
Persimmon fruit were carefully washed by tap water, drained, dried with a 

soft cloth and cut into halves. The persimmon fruit halves were manually peeled 
and cut into pieces using stainless steel knives. 

 
Table (2). Trial for choosing the best temperature for 48 h according the 

bioactive content 
 

Parameters 
Temperature 

500C 600C 700C 

Viscosity 140.00 150.00 135.00 
Ascorbic acid mg/100g 20.88 25.33 18.60 
Total phenol mg/100g 220.20 240.35 215.80 
β- carotene mg/100g 250.33 260.40 245.20 
Antioxidant activity % 65.55 70.25 60.66 

Therefore, we showed temperature 60
o
C the best because showed the best result in ascorbic acid, 

total phenol, β – carotene, antioxidant activity and viscosity  

 
Physical properties: 
Color Measurement: The color attributes were measured using (Hunter Lab Easy 
Match QC). For the dried persimmon pulp samples three color parameters (a* b* 
and L*) were determined. The color of the powder was measured by means of 
hunter lab (L*, a* and b*). The L* value represents lightness (L*= zero for black, L * 
= 100for white). Whereas the a* scale represents the red/ green dimension with 
positive values for red and negative ones for green. The b* scale represents the 
yellow/ blue dimensions, with positive values for yellow and negative ones for blue.  
According to Phoungchandang and Saentaweesuk (2011).  
 
Bulk Density: The bulk density of persimmon pulp powder was determined by 
filling and empty weighed 100 cm3 glass measuring cylinder with powder sample. 
The cylinder was shaken for arranging and then re weighed with sample. The bulk 
density of sample was calculated as the mass /volume relationship (g/cm3 ) (Zewdu 
and Solomon 2007). 
 
Water Holding Capacity (WHC): Water holding capacity of persimmon pulp 
powder was determined following the method described by Ang (1991). By glass 
rod, a sample of 2 g was mixed with 30 ml distilled water in 50 ml centrifuge tube. 
The slurry was allowed to stand for 10 min, and then centrifuge 2.000 xg for 15 
min. After centrifugation, the supernatant was drained and the wet sample 
precipitate was weighed. the result was expressed as g of water per g sample. 
  
Oil Holding Capacity (OHC): was measured according to Garau et al. (2007). 
Samples (0.2 g) were mixed with sunflower oil (1.5 g), left overnight at room 
temperature and then centrifuged (1500 xg; 5 min). The supernatant was decanted 
and the sample was weighed. OHC was evaluated based on the increase in weight 
and expressed as g of oil absorbed/g dry sample.  
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Emulsifying Properties (EP): The emulsifying capacity was determined as 
described by Yasumatsu et al. (1972). One g of sample, 15 ml distilled water and 
15 ml sunflower oil were prepared in calibrated centrifuged tube. The emulsion was 
centrifuged at 2000 g for 5 min. the ratio of the height of emulsion layer to the total 
height of the mixture was calculated as emulsion capacity in percentage. 
 
Chemical properties: Chemical properties of persimmon (fresh and dried) 
including moisture content, crude protein, crude fiber and total ash were 
determined according to the methods of AOAC (2007). 
 
Bioactive component:  
Antioxidant activity: Sample preparation: The extraction of persimmon pulp was 
carried out using d solvent ethanol 70%. 2 g of pulp were mixed with 8 mL of 
solvent followed by centrifugation at 10000×g for 10 minutes. The supernatant was 
collected and was used for analysis of antioxidant activity. 
 
DPPH (1,1-dihpenyl-2-picrylhydrazyl) radical scavenging activity: The assay 
was carried out according to the method of (Akpinar,2010). For DPPH, three 
different concentrations of persimmon extracts (0.1, 0.2, 0.3 µL) were added to 1.0 
mL of 0.01% methanolic solution of DPPH. Absorbance at 517 nm was measured 
after 30 min. The % inhibition was calculated against a control using formula as:  

            % inhibition =⁅ (A DPPH - A sample) /A DPPH⁆ × 100.  
 
Total Phenolics (TP): TP concentrations were assayed using Folin-Ciocalteu 
method as described by Jayaprakasha et al. (2001). Briefly, in a 10 mL Eppendorf 
tube, 7.9 mL of distilled water, 0.1 mL of extract, and 0.5 mL of Folin-Ciocalteu 
reagent (1:1 with water) were mixed. After 1 min, 1.5 mL of sodium carbonate (20 g 
per 100 mL) was added and mixed well. The reaction solution was then incubated 
at room temperature for 2 h in the dark before absorbance was read at 765 nm. 
The TP concentration was calculated from a calibration curve using gallic acid as 
standard.   
                 
Total flavonoid content: Flavonoid content of samples was extracted by 80% 
methanol and measured using aluminum chloride according to the method of 
Olajire and Azeez (2011). Rutin was used as standard and flavonoid contents were 
measured as (mg) rutin equivalent (mg RE/ 100mg). 1 ml of extract was taken into 
10 ml volumetric flask, containing 4 ml of distilled water. 0.3 ml of 5% NaNO2 
added to the flask. After 5 min, 0.3 ml 10% AlCl3 was added to the mixture. At the 
6th min, 2 ml of 1 M NaOH was added and the volume was made up to 10 ml with 
distilled water. The absorbance was measured spectrophotometrically at 510 nm. 
 
Ascorbic Acid (Vit C): Vitamin C was extracted from the fruits according to the 
method of Campos et al. (2009). sample was weighed (about 1 g) and 15 ml 
extraction solution (3% metaphosphoric acid, 8% acetic acid, 0.3 N sulfuric acid 
and 1 mM EDTA) was added. Next, the sample was triturated in a micro-
homogenizer for 5 min and vacuum filtered through filter paper. The filtrate was 
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diluted in ultrapure water until a volume of 25 ml in a volume balloon and 
centrifuged for 15 min. The supernatant was stored in a refrigerator at about 5 °C 
until the time for chromatographic analysis. 
 

The presence of ascorbic acid in fruits was analyzed by HPLC using a 
Shimadzu liquid chromatography system (model SCL 10AT VP) equipped with a 
high-pressure pump (model LC-10AT VP), automatic loop injector (50 μl; model 
SIL-10AF), and UV/visible detector (diode array; model SPD-M10A). 

 
β-carotene content: The β-carotene content was determined using the modified 
method of Pinherio Sant Ana et al. (1998). The sample (1 g) was extracted with a 
mixture of hexane and acetone (7:3, 25 ml). The extract was filtered through a 
Buchner funnel with Whatman No. 1 filter paper. The residue was re-extracted until 
it became colorless. The filtrates were combined in a separator funnel and washed 
with 50 ml distilled water. The water phase was discarded and Na2SO4 was added 
as desiccant. The hexane phase was transferred to a volumetric flask. The 
concentration of carotene in the solution was determined from the absorbance at 
450 nm (UV-1201; Shimadzu). The β-carotene content was determined from the 
standard curve prepared for β-carotene. 
 
Statistical analysis: Factors considered in the statistical analysis of the data were 
storage type, storage time and replication. Data analysis was performed using 
analysis of variance (ANOVA) with the SAS program package (Steel and Torrie, 
1980). For the statistical study, randomly selected three samples from each of 
three replications in any treatments. The means were compared using the least 
significant difference (LSD) test at P < 0.05. Sources of variation included storage 
type and storage time. 
 

RESULTS AND DISCUSSION 
 

One of the qualities of the parameters of food and agriculture product is the 
color parameter. Too much color changes influence the marketing negatively by 
affecting the quality of product. It is an index of the inherent good qualities of a food 
and the association of color with the acceptability of food is universal (Ismail and 
Kocabay, 2018). 
 

Color is derived from the natural pigments in fruits and vegetables, many of 
which change as the plant proceeds through maturation and ripening. The primary 
pigments imparting color quality are the fat soluble chlorophylls (green) and 
carotenoids (yellow, orange, and red) and the water soluble anthocyanins (red, 
blue), flavonoids (yellow), and betalains (red) Altuntas et al. (2011). In addition, 
enzymatic and non-enzymatic browning reactions may result in the formation of 
water-soluble brown, gray, and black colored pigments. The enzymes involved in 
browning reactions include polyphenol oxidase, which catalyzes the oxidation of 
polyphenolic compounds, and phenylalanine ammonia lyase, which catalyzes the 
synthesis of precursors to phenolic substrates (Celik and Ercisli, 2008). 
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Table (3). Effect of blanching treatment on some physical properties of dried 
persimmon pulp 

  
Properties Value (M ± SD) 

Color Unblanched dried Blanched dried 
L* 59.17 ± 0.06 b 61.55 ± 0.05 a 
a* 1.37 ± 0.03 a 2.45 ± 0.04 b 
b* 18.85 ± 0.04 a 19.95± 0.04 b 

 

The Hunter (L*, a*, b*) color, L* refers to brightness and a* and b* refer to 
redness and yellowish of products, respectively. Table (3) showed the effect of 
blanching on the color which found significant between unblanched and blanched 
dried pulp. As shown in Table (3), the blanching treatment changed the final dried 
product lighter, much redder and yellowish. The (L*) of unblanched and blanched 
dried pulp were 59.17 and 61.55, respectively. The values of a* and b* of 
unblanched dried pulp were 1.37 and 18.85, respectively. The blanched treatment 
increased a* and b* values of blanched dried pulp.  

   
The obtained results were agreed with Marin et al. (2009), who reported that 

the parameters a*, b* and L* should gain high values to achieve the best dried 
persimmon product. 

 
Table (4). Effect of blanching treatment on some physical properties of dried 

persimmon peel 
   

Properties Value( M ± SD ) 

Color Unblanched dried Blanched dried 
L* 55.17 ± 0.06 b 58.55 ± 0.05 a 
a* 3.35 ± 0.03 a 4.47 ± 0.04 b 
b* 16.75 ± 0.04 a 17.89± 0.04 b 

             
Table (4) showed the effect of blanching on the colour of persimmon peel 

were 55.17, 3.35 and 16.75 for L*, a* and b*, respectively. Sakanaka et al. (2005) 
found L*, a* and b*value of unblanched peel (45.23,1.23 and 12.55, respectively) 
lower than that found in the present study, Dirim and Caliiskan (2012) recorded 
lower values of L* and b* parameters beging 40.01,14.78, respectively. On 
contrast, Guine et al., (2013); Niewczas et al., (2014) and Ismail and Kocaboy 
(2018) determined values of L* parameter to range from 54.22 to 64.47, a* 
parameter ranged from 3.01 to5.23 and b* parameter ranged from 15.45 to 19.65. 
Blanched persimmon peel were recorded 58.55, 4.47 and 17.89 for L*, a* and b* 
respectively. Perucho (2015) found L*, a* and b*value of blanched peel lower 
(50.24,2.45 and 14.23, respectively) than that found in the present study, Dirim and 
Caliiskan (2012) recorded lower values of L* and b* parameters beging 45.21 and 
15.28, respectivily. On contrast, Guine et al. (2013); Niewczas et al. (2014) and 
Ismail and Kocaboy (2018) determined values of L* parameter to range from 50.14 
to 66.32, a* parameter ranged from 2.23 to 5.27 and b* parameter ranged from 
14.36 to 20.25. 
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Physical properties 
Effect of blanching on some physical properties of dried persimmon pulp.  

Bulk density is an important consideration in producing persimmon peel and 
pulp. The result in Table (5) showed increased in blanched dried pulp (0.59 g/ ml) 
when unblanched pulp was (0.52g/ ml). Bulk density is contingent on particle size 
distributions and fineness (Saw et al., 2014). 
 
Water-holding capacity (WHC) 

The result showed in Table (5) showed increased water holding capacity in 
blanched dried pulp was (85.9 g/100 ml) while was (80.5g /100 ml) in unblanched 
pulp. The water-holding capacity (WHC) can thus be estimated as the amount of 
water released from the sample (water retention measurement) or as the amount 
of water absorbed or bound by the sample (water absorption measurement), 
Rashead et al. (2015). 

      
Oil holding capacity (OHC) 

Table (5) showed increased oil holding capacity in blanched dried pulp 
(95.5g/100ml) from unblanched dried pulp (90.6g/100ml). This result agrees with 
(Fabeak et al., 2014) while oil holding capacity was in range (80.33 to 98.2 
g/100ml).  

 
Emulsifying capacity % (EC) 

The result showed in Table (5), illustrate that the higher value of emulsifying 
capacity was blanched dried pulp (35.01%) followed by unblanched dried pulp was 
(25. 18%).It was clear that the blanching treatment had the highest effect on the 
emulsifying capacity. The effect of blanching treatment on some physical 
properties of dried persimmon pulp which as important to produce good quality and 
acceptable sensorial product. 

 
Table (5). Effect of blanching treatment on some physical properties of dried 

persimmon pulp  
 

Properties 
Value (M ± SD) 

Unblanched dried Blanched dried 

Bulk density (g/ml) 0.52b± 0.36 0.59 a±0.50 
Water holding capacity (g/100ml) (WHC) 80.5 b± 5.29 85.9b ±12.9 
Oil holding capacity (g/100 ml) (OHC) 90.6 b±5.98 95.5 b± 13.5 
Emulsifying capacity % (EC) 25.18 b± 0.48 35.01 b± 1.09 

 
Effect of blanching on some physical properties of dried persimmon peel. 

The result in Table (6) showed increased in blanched dried peel (0.45 g/ ml) 
when unblanched peel was (0.40 g/ ml). This result agrees with Ramaswamy et al. 
(2013) which bulk density was range (0.35 to 0.50 g /100 ml). 
  
Water-holding capacity (WHC) 

The result showed in Table (6) increased water holding capacity in blanched 
dried peel was (80.5 g/100 ml) while was (75.6 g /100 ml) in unblanched peel. The 
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water-holding capacity (WHC) can thus be estimated as the amount of water 
released from the sample (water retention measurement) or as the amount of 
water absorbed or bound by the sample (water absorption measurement) 
(Villemejane et al., 2013).  

 
Oil holding capacity (OHC) 

Table (6) showed increased oil holding capacity in blanched dried peel 
(94.3g/100ml) from unblanched dried peel (92.6 g/100 ml). This result agrees with 
(Celik and Ercisli, 2009). while oil holding capacity was in range (90.37 to 96.22 
g/100 ml). 

  
Emulsifying capacity % (EC) 

The result showed in Table (6), showed the higher value of emulsifying 
capacity was blanched dried peel (30.24%) followed by unblanched dried peel was 
(22. 36%).It was clear that the blanching treatment had the highest effect on the 
emulsifying capacity. The effect by blanching treatment on some physical 
properties of dried persimmon pulp which as important to produce good quality and 
acceptable sensorial product (Luo, 2007).  

 
Table (6). Effect of blanching treatment on some physical properties of dried 

persimmon peel  
  

Properties 
Value( M ± SD) 

Unblanched dried Blanched dried 

Bulk density (g/ml) 0.40b± 0.36 0.45 a±0.50 
Water holding capacity (g/100ml) (WHC) 75.6 b± 5.29 80.5b ±12.9 
Oil holding capacity (g/100 ml) (OHC) 92.6 b±5.98 94.3 b± 13.5 
Emulsifying capacity % (EC) 22.36 b± 0.48 30.24 b± 1.09 

 
Table (7). Effect of blanching and drying on chemical properties of soft ripe                 

Persimmon pulp (on dry weight basis) 
 

Composition (g/100g) 

Persimmon pulp Moisture Protein Lipid Ash Carbohydrate Fiber 

Fresh pulp 8.52±0.05
c
 12.30±0.02

a
 2.35±0.03

a
 8.55±0.05

a
 60.00±0.54

a
 8.28±0.05

a
 

Unblanched dried pulp 8.30±0.05
b
 12.0±0.02

cd
 2.20±0.02

c
 8.20±0.04

a
 61.30±0.17

c
 8.00±0.05

b
 

Blanched dried pulp 8.50±0.05
c
 12.33±0.09

e
 2.30±0.34

d
 6.57±0.05

c
 62.00±0.18

b
 8.30±0.05

b
 

*pulp dried at 60
0
c for 48 hours, blanching on 90

0
c for 1 min 

 
The blanching is very important parameter that affects the drying time. The 

blanched samples were found to have a shorter drying time compared to the 
control samples. The drying time required to reach final water content 20 ± 0.5% 
for blanched samples. The drying time was reduced by about 21–42.8% for 
persimmon slices, as drying temperature was raised from 50 to 80 C. Similar 
findings were reported in drying of various agricultural products. The chemical 
properties of fresh persimmon pulp treated under different process conditions are 
presented in Table (7). The moisture, protein, lipid, ash, carbohydrate and fiber 
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contents in fresh pulp were 8.52, 12.30, 2.35, 8.55, 60.00 and 8.28 g/100 g on dry 
weight basis, respectively. Slight increases in contents of those examined 
components were observed after blanching pretreatment and drying processes. 

  
The moisture, protein, lipid, ash, carbohydrate and fiber contents of dried 

unblanched increased from 8.30, 12.00, 2.20, 61.30 and 8.00 to 8.50, 12.33, 2.30, 
6.57, 62.00 and 8.30 g/100g dry weight basis for dried blanched pulp, respectively.  

 
This means that blanching treatment was effective. These results were 

similar to those as reported by Matsumoto et al. (2010). They found that blanching 
and salt and sugar solution were more effective than the control fruit. 

 
The moisture content and water activity are considered indices of quality 

control for dried food processing and preservation. Moisture content and water 
activity of dried persimmon. The moisture content of dried persimmon was 
evaluated following blanching treatment (Table 7). The water content was the 
highest for fresh pulp (8.52 %) while was (8.30 and 8.50 %) in unblanched dried 
pulp and blanched dried pulp, respectively. The water content increased as 
compared to the other ,while the control showed relatively lower moisture content 
as compared the other, Mala and Kurian (2016).  

 
The content of carbohydrate determines the sweetness of persimmons, 

which is very important for the overall organoleptic appearance of the fruit. Among 
the investigated sugars, glucose was the predominant representative at both 
commercial harvest and physiological ripening stage in all investigated cultivars. 

 
Table (8). Effect of blanching and drying on chemical properties of soft ripe                 

Persimmon peel (on dry weight basis) 
 

Composition (g/100g) 

Persimmon peel Moisture Protein Lipid Ash Carbohydrate Fiber 

Fresh peel 8.55±0.05
c
 10.22±0.02

a
 6.54±0.14

a
 3.35±0.03

a
 62.89±0.54

a
 8.45±0.05

a
 

Unblanched dried peel 5.70±0.01
b
 10.95±0.02

cd
 6.90±0.02

c
 3.30±0.25

a
 64.40±0.17

c
 8.75±0.04

b
 

Blanched dried peel 5.98±0.05
c
 11.21±0.09

e
 3.44±0.34

d
 3.55±0.03

c
 66.94±0.18

b
 8.89±0.05

b
 

*peel dried at 60
0
c for 48 hours, blanching on 90

0
c for 1 min 

                  
The chemical properties of ripe soft persimmon peels treated with different 

process conditions are presented in Table (8). The chemical properties of moisture 
contents in persimmon peel, ash, fat, crude protein and carbohydrate contents 
were recorded in grams per 100 g of dry material samples except for moisture 
content. Moisture value was significantly in fresh peel (8.55g/100 g) than the others 
(5.70 – 5.98 g/100 g). These values are similar to those found by Park et al. (2008) 
where they reported that moisture was 8.55 and 5.98 g/100 g, respectively.  
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The ash content showed 3.35, 3.30 and 3.55g /100g for fresh peel, 
unblanched dried peel and blanched dried peel, respectively. While crude protein 
was higher than of blanched dried peel from fresh and unblanched 11.21,10.22 
and 10.95 g/100g, respectively. Carbohydrate contents was 62.89, 64.40 and 
66.94 g/100g of fresh peel, unblanched and blanched peel respectively, which the 
highest was the blanched dried peel. The fiber content in Table (8) were 8.45, 8.75 
and 8.89 g/100g for fresh peel, unblanched dried peel and blanched dried peel 
respectively, it was clear that blanched dried peel has the highest value.  
 
Table (9). Effect of blanching on bioactive component of soft ripe persimmon 

pulp 
 

Parameters Bioactive component 

Persimmon pulp 
Ascorbic acid 

mg/100g 
Total phenol 

mg/100g 
β- carotene 

mg/100g 
Antioxidant 
activity % 

Fresh pulp 200.21±0.72c 230.28±0.85a 290.55±0.95b 65.80±0.24c 
Unblanched dried pulp 150.80±0.11b 245.20±0.28a 305.90±2.29c 70.30±0.27d 

Blanched dried pulp 180.33±0.23b 250.50±0.38a 320.22±1.97c 75.25±0.30d 
*pulp dried at 60

o
C for 48 hours, blanched on 90

o
C for 1 min 

Data expressed, on a dry weight basis, as mean ± standard deviation of three determinations. 
Means followed by different uppercase superscript letters in each column are significantly different 
(P < 0.05). 

 
Table (9) shows the effect of blanching on bioactive component in soft ripe 

persimmon pulp. It was clear that ascorbic acid decreased from 200.21 mg/ 100g 
to 180.80 and 150.33 mg/100g for unblanched and blanched dried pulp 
respectively. The result showed that total polyphenol in Table (9) was 230.28, 
245.20 and 250.50 mg/100 g for fresh, unblanched dried pulp and blanched dried 
persimmon, respectively. The content of the total polyphenols in blanched dried 
persimmon was higher than unblanched dried pulp and fresh pulp was 
comparable. Polyphenols are secondary metabolites of plants and are generally 
involved in defense against ultraviolet radiation or aggression by pathogens. In 
food, poly phenols may contribute to bitterness, astringency, color, flavor, odor and 
oxidativestability. Polyphenols are of interest because of their potential use as 
prophylactic and therapeutic agents in the treatment of many diseases, and much 
work has been presented by the scientific community which focuses on their 
antioxidant effects. Plant polyphenols have been studied with the intention of 
finding compounds which protect against a number of diseases related to oxidative 
stress and free radical-induced damage, such as cardiovascular and 
neurodegenerative diseases, cancer, diabetes, auto immune disorders and some 
inflammatory diseases (Shofian et al., 2012). 
 

Carotenoids are pigmented compounds abundant in fruits and vegetables 
have yellow, orange and red color. They usually exist as α, β and γ- forms with 
specific biological activities. Persimmon is rich in carotenoids especially β-
carotenes that can be converted to β-cryptoxanthin. Both these component 
possesses substantial biological activities (Sarkar et al., 1995; Kumazawa et al., 
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2014). Various scientists (Sakanaka et al., 2005; Zou et al., 2012) already reported 
that βcarotenes are predominant in the persimmon fruit followed by β-cryptoxanthin 
and αcarotenes. The content of β- carotene was 290.55, 305.90 and 320.22 
mg/100 g for fresh, unblanched dried pulp and blanched dried persimmon, 
respectively. The content of the β- carotene in blanched dried persimmon was 
higher than unblanched dried pulp and fresh pulp. 

 
The result of antioxidant activity in Table (9) was clear that 65.80, 70.30 and 

75.25 % for fresh, unblanched dried pulp and blanched dried persimmon, 
respectively. The content of the antioxidant activity in blanched dried persimmon 
was higher than unblanched dried pulp and fresh pulp. Our results compared 
favorably with previous studies on Diospyros kaki L. (Sharma et al., 2013), and 
showed similar antioxidant activity. Zdunic et al. (2016) reported that the 
antioxidant activity of blanched dried pulp was higher than unblanched dried pulp. 
 

The result in Table (9) found decrease in ascorbic acid in blanched dried 
pulp because effect blanching and solubility of ascorbic in water while total phenol 
increased in blanched dried pulp because blanching inhibition of enzymes and it 
happened increased in β- carotene in blanched dried pulp as a result increased 
antioxidant activity in blanched dried pulp and this result agree with (Jaerger et al., 
2014). The antioxidant activities and total phenolic contents of fruit were studied. 
The results showed that all fruit extracts exhibited strong antioxidant activities, 
which correlated positively with the total phenol contents. This study demonstrates 
the fruits of Diospyros kaki, as possible source of valuable polyphenol content with 
high antioxidant activities and health-promoting properties. 
 
Table (10). Effect of blanching on bioactive component of soft ripe 

persimmon peel 
 

Parameters Bioactive component 

Persimmon peel 
Ascorbic acid 

mg/100g 
Total phenol 

mg/100g 
β- carotene 

mg/100g 
Antioxidant 
activity % 

Fresh peel 188.21±0.72c 200.28±0.85a 285.55±0.95b 68.80±0.24c 
Unblanched dried peel 155.22±0.11b 230.20±0.28a 300.90±2.29c 75.30±0.27d 

Blanched dried peel 175.30±0.23b 245.50±0.38a 340.22±1.97c 77.25±0.30d 
* peel dried at 60

0
c for 48 hours, blanched on 90

0
c for 1 min 

 
The blanching is very important parameter that affects the drying time. The 

blanched samples were found to have a shorter drying time compared to the 
control samples (Martínez-Las. et al., 2014). According to Fennema (1977), 
ascorbic acid is considered as an index of nutrient quality during processing and 
storage of foods, and that’s why we examined the content of vitamin C in fresh and 
in all variant of pre-treated dried persimmon. The result showed in Table (10) the 
content of vitamin C in fresh persimmon fruit was in the range on 188.21 mg / 100 
g. In dried peel unblanched persimmon fruit the content of vitamin C was in the 
range on 175.22 mg / 100 g on dry weight basis and was 155.30 mg/100g on dry 
weight basis in blanched dried peel.  Generally, persimmon fruit is a good source 
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of ascorbic acid (vitamin C) and also for carotene (pro vitamin A). The contents of 
all analyzed parameters were lower than in blanched dried peel compared to 
unblanched dried peel.  

 
The content of total phenol was 200.28, 230.20 and 245.50 mg/100 g for 

fresh, unblanched dried peel and blanched dried peel persimmon, respectively. 
The content of the total polyphenols in fresh and equivalent quantities of dried 
persimmon was comparable (P< 0.05).The content of β-carotene was 285.55, 
300.90 and 340 mg/100 g for fresh, unblanched dried peel and blanched dried peel 
persimmon, respectively. The content of β-carotene in fresh was lower than 
unblanched dried persimmon and blanched dried peel. The content of antioxidant 
activity was   68.80, 75.30 and 77.25 % for fresh, unblanched dried peel and 
blanched dried peel persimmon, respectively. The content of antioxidant activity in 
fresh peel was lower than unblanched dried persimmon and blanched dried peel. 

 
The result in Table (10) decrease in ascorbic acid in blanched dried peel 

because effect blanching and solubility of ascorbic in water while total phenol 
increased in blanched dried peel because blanching inhibition of enzymes and it 
happened increased in β- carotene in blanched dried peel as a result increased 
antioxidant activity in blanched dried pulp and this result agree with (Gorinstein et 
al.,2001), The antioxidant activities and total phenolic contents of fruit were 
studied. The results showed that all fruit extracts exhibited strong antioxidant 
activities, which correlated positively with the total phenol contents. This study 
demonstrates the fruits of Diospyros kaki, as possible source of valuable 
polyphenol content with high antioxidant activities and health-promoting properties. 
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 الممخص العربي
 الحيويةوالمكونات  الطبيعيةقبل التجفيف عمي الخواص  الأوليةتأثير بعض المعاملات 

 المجففة الناضجةلثمار الكاكي  النشطة
 

 2هانم محمد عثمان, 1سموى دانيال ,2, ايمن ابو اليزيد1داليا عياد قمينى عوض

 2محمد عبد الحميد زيتون 
 مصر –مركز البحوث الزراعية  –معيد بحوث تكنولوجيا الاغذية  –قسم بحوث الحاصلات البستانية 1

 جامعة الاسكندرية -سابا باشا  -كمية الزراعة  -قسم عموم الاغذية 2
 

تحتوى عمى مركبات  التيواحدة من  الاغذية التي تعزز الصحة باعتبارىا واحدة من الفواكو الرئيسية  الكاكي تعتبر ثمار
    المركبات الفينولية والكاروتينات الكمية  والتي ليا خصائص مضادة للأكسدة صحية فعالة مثل حمض الأسكوربيك و 

مب المجفف من خلال عممية السمق وتم تقدير وال وكان اليدف من ىذا البحث ىو تقييم جودة القشر .ومعززة  لمصحة
 في للأكسدةالمضادة ي و بعض المكونات النشطة حيويا و خلال تحديد الخواص الفيزيائية ، التركيب الكيميائذلك من 

وتم معاممة السمق لتثبيط  الكاكيولتحقيق ىذا اليدف تم فرز وتدريج وغسيل ثمار   .كل من لب الثمرة وقشرتيا
ت اثناء عممية التجفيف ثم تقدير الخواص الطبيعية والكيميائية والمكونات النشطة حيويا وذلك بتقدير تأثير الانزيما

تم الحصول عمييا اختبارات المون  التيمعاملات السمق عمى كل من لب وقشرة الثمار المجففة وكان من اىم النتائج 
وكانت قيم قياس الميل لمون الاحمر  11 – 95زاد معدل قياس المون من  للأصفروالمائل  للأحمرلممعان والمون المائل 

بينما زادت  .التوالي٪  لمب الثمار الجافة الغير معاممة بالسمق عمى 11,19الى   ٪ 1,33والمون الاصفر تتراوح من 
سمق لذلك كان تأثير معاممة قيم قياس المون المائل لمون الاحمر والمائل لمون الاصفر لمب الثمار المجففة المعاممة بال

جم / ,95  الى 0,92الكثافة الظاىرية بتأثير معاممة السمق من  فيوكانت الزيادة  .عمى الثمار المجففة إيجابيالسمق 
مل بينما زادت كفاءة الارتباط مع الزيت من   100جم /19,5الى   10,9مل وكفاءة الارتباط مع الماء زادت من  100
بمعاممة السمق وفى نفس  ٪ 39,01٪  الى 29,1مل واخيرا زادت كفاءة الاستحلاب من  100جم /  51,9الى 50,1

كل من لب الثمار والقشرة لمرطوبة والبروتين والدىون والرماد  فيالوقت ادت معاملات السمق الى زيادة طفيفة 
لب الثمار المجففة حيث كان  فيادت معاممة السمق الى انخفاض معدل حامض الاسكوربيك  .والكربوىيدرات والالياف

 في جم( 100ممجم / 190,1وانخفضت الى  110,3اعمى من الثمار المعاممة بالسمق )كانت نسبة الاسكوربيك اسيد 
وادت عممية السمق  .لب الثمار فيجم 100ممجم /  200,2الثمار الطازجة  فيالثمار الغير معاممة بالسمق بينما كانت 

ة المركبات الفينولية الكمية والبيتا كاروتين وفى نفس الوقت ادى ذلك الى زيادة نسبة نشاط الى زياد )معاملات السمق(
الثمار المجففة الغير  في  ٪30٪ بينما كانت   39ثمار المب المجففة الى  فيالاكسدة حيث زادت نسبة نشاط الاكسدة 

ونات الفعالة حيويا لكل من الاسكوربيك والمركبات معاممة بالسمق واخيرا ادت معاملات السمق الى نفس الاتجاه لقيم المك
  .الفينولية والبيتا كاروتين لقشور الثمار المجففة
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