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Abstract
This study was carried out to improve the quality and the shelf-life of Sakkoty date variety during storage period at room temperature using gamma irradiation doses of 0, 1, 2 and 4Kilo Gray (KGy). The effect of radiation treatments on
the quality and composition of samples were evaluated at 0, 4, 8 and 12 months
of storage. Results showed that the irradiated fruits with 4KGy are more effective
for controlling the insect infestation (3.22%) followed by the irradiated date
sample with 2KGy (6.00%) and 1KGy (6.45%). While, the control sample recorded 24.25% at the end of storage period. The moisture content of the control
date sample decreased from 11.64 to 8.33% at the end of storage while it was decreased from 11.94 to 8.04%, from 11.89 to 8.35% and from 11.61 to 8.28% for
the irradiated fruits by 1, 2 and 4KGy, respectively. However, the content of all
sugars immediately decreased after irradiation, while it were increased gradually
with increasing the storage time. Data revealed that the total bacterial counts immediately decreased after irradiation to a great extent, compared with the reduction in molds and yeasts. Beside, the microbial flora in all used doses were remained at a low count until the end of storage period. The irradiated sample with
4KGy had the lowest microbial counts, followed by the irradiated samples by 2
and 1KGy, respectively. The organoleptic evaluation showed that the panelists
can not discriminate between the non-irradiated and irradiated date fruits. Furthermore, all the studied doses have no detectable adverse effect on the preference rating of the fruits. The irradiated sample with 1KGy was occupied the first
rank in overall acceptability of sensory evaluation followed by the irradiated
samples with 2KGy and with 4KGy. These results suggest that the packing irradiated fruits by 1, 2 and 4KGy of Sakkoty date fruit can be used as alternative
method for improving the fruit quality, as well as prolonging its marketable period at room temperature for 12 months.
Keywords: Sakkoty date, Storage, Irradiation, Kilo Gray (KGy), Chemical composition,
Physical characteristics, Microbial counts.

1. Introduction
Date palm (Phoenix dactylifera
L.) is marketed worldwide as an excellent source of sugars, minerals,
salts and vitamins fruit crop (Abd El
Bar et al., 2014). Many studies have
revealed that dates have strong anti-

oxidants, anticancer and antiviral activities (Al-Farsi et al., 2005).
The world production of dates
increased considerably during the last
30 years. The Arab countries produce
about 74.5% of global date production. Egypt considered as the first
country of the top ten date producers
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in world (1,501,799 tons), followed
by Iran (1,083,720 tons) and Saudi
Arabia (1,065,032 tons) (FAO, 2015).
Storage of dates at high temperature and high humidity renders
them susceptible to insect infestation
and microbiological harmful causing
extensive losses in storage dates
(Azelmat et al., 2006). Methyl bromide is the main fumigant used for
the treatment of stored products still
available. Due to its adverse effect on
human health and environment, it has
been identified as an ozone-depleting
substance by the Montreal Protocol
(UNEP, 1992). Its restricted use and
anticipated phasing out by around
2010 (Patil et al., 2004) highlights the
urgency for an alternative treatment
(Ahmed, 2001). Currently, dates are
preserved by many other methods.
The other methods of preservation are
too expensive and would need careful
considerations (Navarro et al., 2000).
Irradiation is one of the safest
and most economical ways of food
preservation. Gamma radiation treatment has been approved by international bodies; FAO, IAEA and WHO
in 1981, and most of the products irradiated with gamma rays at doses
ranging from 1 to 10KGy. Losses of
nutritional value are minimal as the
irradiation treatment does not increase the temperature of the food
than in canning, drying, pasteurization or sterilization (Joshi et al.,
2011).
Radiation treatment established
as safe process of food preservation
was explored as a possible means to
achieve microbial decontamination of
the fresh as well as dried products
without affecting the intrinsic physicochemical properties of the prod-

ucts (Diehl, 1995). Furthermore, irradiation is the possible alternative, to
control insects in dates. Studies on
use of irradiation to control insects in
dates are enormous (Farkas et al.,
1974; Zaklandnoi and Ratanova,
1978; El-Sayed and Baeshin, 1983
and Grecz et al., 1986). The choice of
a suitable dose of irradiation is particularly important in determining the
conditions for irradiation disinfestation of stored foods (Azelmat et al.,
2006).
Knowledge of the qualitative
and quantitative chemical composition of date fruit is of prime importance to the user of dates, in particular the packer, processor or trader,
because it affects the possibilities and
limitations of the raw material for the
intended end-use. Before adopting
radiation techniques for such purposes, the effect of radiation on the
chemical composition of the date
must be known, which also include
the effect on the color chemistry of
the product. The consumers interest
was mainly focused on the nutritional
properties of the product. To draw up
a date quality profile will therefore
involve an evaluation of moisture,
protein, sugar and fat contents and the
presence of microbial infestation. The
quality and extending the shelf life of
fresh dates can be improved by using
irradiation technique. In this way we
can contribute to improve economical
status of this food material, thereby
increasing the income and foreign exchange of the country (Ud Din et al.,
2011).
Therefore, the main objective of
this research is to investigate the effect of gamma irradiation doses of 1,
2 and 4KGy on the chemical compo-
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sition, quality properties and the shelf
life of Sakkoty date fruits during
storage for twelve months at room
temperature.
2. Materials and Methods
Materials
Sakkoty date sample was obtained from the local market at Aswan governorate, Egypt during the
2014 season.
Irradiation treatments
Irradiation process of date fruits
was carried out in the National Center
for Radiation Research and Technology (NCRRT), Cairo, Egypt using
Co60 facility ''Indian Gamma cell''
type Ge-4000A. The applied doses
were 1, 2 and 4KGy delivered at a
dose rate of 2.08KGy per hour at the
time of experiments.
Physical analysis
Date fruit properties: Sakkoty
date fruits were evaluated for: fruits
number per kg, mean weights of fruit,
flesh, pit and calyx, flesh/pit ratio,
percent of flesh and pits, percent of
fruit insect infestation and fruit dimensions (length and width at maximum circumference).
Total soluble solids (TSS): The
TSS was estimated by the method described by Abdel-Hafiz et al. (1980).
pH value: The pH value was
measured by using a Systronic 324combination glass electrode pH meter
at 25°C.
Color: Color was determined as
the optical density (OD) of the diluted and centrifuged extract of fruit
flesh (5% TSS) and the absorbance
was measured at 400nm using Perkin
Elmer Lambda, UV/VIS Spectrophotometer (Abd-Ellah, 2009).
Chemical analysis
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The moisture content was determined by drying the samples at
70°C. Sugars (reducing and total),
crude fiber, crude protein, crude fat
and ash were determined according to
AOAC (2005) methods.
Acidity was determined as malic acid by titration, according to
Dalaly and Al-Hakiem (1987). The
minerals content of date fruits flesh
was estimated according to AOAC
(2005) methods. Potassium and sodium were determined using Flame
photometric (410). Calcium, manganese, magnesium, copper, iron and
zinc were determined using PerkinElmer Atomic Absorption Spectrophotometer 2380. Phosphorus was
determined by Spectrophotometer
Philips PV 8650.
Total phenolic compounds of
date fruits were determined using Folin- ciocalteu reagent according to
Velioglu et al. (1998). Total phenolic
contents (mg/100g) were expressed
as gallic acid equivalent (Asami et
al., 2003).
Antioxidant capacity: Free radical scavenging activity of date fruits
extract was determined using the 1, 1diphenyl-2-picrylhydrazyl
(DPPH)
method (Ao et al., 2008).
DPPH radical scavenging % =
OD control − OD sample×100
OD control

The calorific value was calculated using the Alwater Factor (Joint
FAO/WHO, 1973).
Microbial evaluation
Total bacterial counts were determined using the plate counts technique on a nutrient agar medium according to A.P.H.A (1976) and Difco
(1984) procedures. The plates were
incubated at 37°C for 48 h. Yeast and
mold counts were determined using
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ditions (Ramadan, 1995 and Selim et
al., 2012).

the plate counts technique on potato
dextrose agar (PDA) according to
A.P.H.A (1976) and Difco (1984)
methods. The plates were kept between 3 and 5 days depending on the
type of fungi at 25-28 ºC.
Sensory evaluation: Sakkoty
date fruits and these irradiated samples were sensory evaluated. The
quality attributes, including color,
texture, taste, appearance and overall
acceptability were evaluated by
trained panelists according to Molander (1960).
Statistical analysis: The data
obtained from three replicates were
analyzed by ANOVA using the SPSS
20.0 software statistical package program, and differences among the
means were compared using the Duncan's Multiple Range test (SPSS,
2011). A significance level of 0.05
was chosen and continuous variables
described by mean and standard deviation (Mean, SD).
3. Results and Discussion
Physical characteristics of
date fruits
Sakkoty date fruits at Tamr
stage were evaluated for their fruits
number (154/ Kg), average weight of
fruit (6.49g) and pit (0.94g), percentage of flesh (85.15%), total soluble
solids (87.14%) and insect infestation
percentage (4.54%) (Table, 1). Data
of physical measurements are in the
same ranges reported by other researchers (Ramadan, 1990 and 1995,
Abd-Ellah, 2009 and Selim et al.,
2012). Variation in the physical properties of the same date variety grown
in different regions can be attributed
to several factors such as soil, fertilization and other environmental con-

Table 1. Physical characteristics of
Sakkoty date fruits:
Characteristics
Fruits number/ Kg
154±4
Fruit weight
6.49±0.25g
Flesh weight
5.52±0.08g
Pit weight
0.94±0.01g
Calyx weight
0.03±0g
Flesh/pits ratio
5.87±0.02
Flesh
85.15±0.17%
Pit
14.51±0.62%
Calyx
0.34±0%
Insect infestation
4.54±0.13%
TSS
87.14±0.15%
pH value
6.06±0.05
Color (at 400nm as OD) 1.48±0.01

Chemical composition
The results in Table (2) show
the proximate analysis of Sakkoty
date fruits at Tamr stage.
The moisture, sugars (total and
reducing), crude protein, crude fiber,
ash, crude fat and total acidity (as
malic acid) contents were 11.64,
(75.17 and 30.84), 3.69, 3.08, 2.67,
1.98 and 0.36%, respectively. These
data are in good agreement with those
reported by Ramadan (1995),
Youssef et al. (1998), Fadhl et al.,
(1999), Al-Shahib and Marshall
(2003), Abd-Elwahid (2007), Osman
(2008), Abd-Ellah (2009) and Hasnaoui et al. (2010).. Besides, the results are in the trend with that recorded by Ba’abad (2000), Al-Hooti
et al. (2002), Besbes et al. (2009) and
Borchani et al. (2010).
Non-reducing sugars represented 58.97% of the total sugars at
Tamr stage. Ramadan (1995) found
that the total and reducing sugars in
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ported by Benmeddour et al. (2006).
They reported that TP values were
ranged from 226 to 955mg
GAE/100g DW in ten Algerian date
from Tolga (Biskra). The results also
showed that antioxidant activity of
Sakkoty date fruits was 57.91% (on
fresh weight basis).
Minerals content
Results of the average values of
the macro-elements and microelements of Sakkoty date fruits are
shown in Table (3). Potassium was
the predominat element present of
fruits (497.55 mg) followed by Ca
(60.06 mg) and P (58.83 mg/100 g
dry weight basis). The data are in the
same line with those reported by
Morton and Miami (1987), Al-Hooti
et al. (1997), Youssef et al. (1998),
Fadhl et al. (1999), Hassan (2000),
Sahari et al. (2007) and El-Sohaimy
and Hafez (2010). The same data revealed that Sakkoty flesh contained
56.19 mg Mg and 21.95 mg Na/100 g
dry matter which are in accordance
with that reported by Ahmed et al.
(1995), Al-Hooti et al. (1995),
Youssef et al. (1999), Hassan (2000)
and Sahari et al. (2007).
Among the micro-elements (Table, 3) iron was the predominat element present in Sakkoty flesh (12.05
mg/100 g dwb). The levels of Cu, Zn
and Mn were 1.21, 0.81 and 0.57
mg/100 g dwb of Sakkoty flesh, respectively. Data of micro-elements
levels agree with those reported by
Morton and Miami (1987), Ahmed et
al. (1995), Al-Hooti et al. (1995),
Youssef et al. (1998), Fadhl et al.
(1999) and Hasnaoui et al. (2010).

five dry dates were 73.65-81.77% and
29.64-37.16%, respectively. Results
in Table (2) illustrated that the calorific value of Sakkoty date fruits was
333.26 Cal./100g. These results are in
the same trend with those recorded by
Hussein et al. (1979), El-Shamery
and El-Dien (1988) and Ramadan
(1990 and 1995). Due to the notion
that sugars were the predominat constituent of dates, there is a mutual relationship between calorific value and
sugar content. This worth noting
makes date to be a preferable main
food-stuff for the mob especially during the holy fasting month (Ramadan)
and those attaining hard works
(Ramadan, 1995).
Table 2. Chemical composition of
Sakkoty date fruits (٭% dry
weight basis):
Components

%

Moisture٭٭

11.64±0.42

Total solids

88.36±0.42

Total sugars

75.17±0.06

Reducing sugars

30.84±0.08

Non-reducing sugars

44.33±0.02

Crude protein

3.69±0.10

Crude fiber

3.08±0.09

Ash

2.67±0.12

Crude fat

1.98±0.17

Total acidity (% malic acid)

0.36±0.03

Calorific value (Cal/100g)

333.26±1.51

Total phenolics content (mg/100g)

847.85±2.90

Antioxidant activity٭٭

57.91±0.56

ISSN: 1110-0486
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٭Means of triplicates ٭٭On fresh weight basis

Data in Table (2) recorded that
Sakkoty date flesh contained total
phenolics (TP) 847.85 mg as gallic
acid/100g on dry weight basis. This
result is in accordance with those re-
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6.06 to 5.36, from 6.04 to 5.41, from
6.03 to 5.39 and from 6.03 to 5.28 for
the control and irradiated samples of
1, 2 and 4KGy, respectively (Table,
4). Benjamin et al. (1985) found that
there was a relationship between the
enzymes activity in date fruits and
into pH value and color.
From the data in Table (4) it is
clear that the infestation percentage in
control sample was 4.54% at zero
time and decreased up to zero% after
storage for 8 months in both the irradiated fruits of 2 and 4KGy; and after
4 months in the irradiated date samples with 1KGy dose. Moreover, the
results also showed that irradiation
with 4KGy was more effective for
controlling the insect infestation
(3.22%) of stored dates for 12 month
followed by the irradiation with
2KGy (6.00%) and with 1KGy
(6.45%). While the control sample
recorded 24.25% insect infestation at
the same storage period (12 months).
These results are in the same trend
with those recorded by Emam et al.
(1994) and Al-Kahtani et al. (1998).

Table 3. Minerals content of the Sakkoty date fruits:
Element

mg/100g
(dwb)

Potassium (K)

497.55±2.27

Calcium (Ca)

60.06±0.08

MacroPhosphorus (P)
elements

58.83±1.12

Magnesium (Mg) 56.19±1.07
Sodium (Na)

21.95±1.17

Iron (Fe)

12.05±0.16

Micro- Copper (Cu)
elements
Zinc (Zn)
Manganese (Mn)

1.21±0.04
0.81±0.03
0.57±0.02

Effect of gamma irradiation on
physical characteristics of Sakkoty
fruits during storage:
During the storage period (12
months) the pH value decreased from
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Table 4. Effect of gamma irradiation on physical characteristics of Sakkoty date
fruits during storage at room temperature:
Storage
physical characteristics
Treatment
time
pH value
Infestation (%)
Color (OD)
(month)
6.06+0.05
4.54+0.13
1.48+0.01
0
a
a
5.68+0.04
11.76+1.09
1.56+0.01
Control
4
5.47+0.04a
12.54+1.27a
1.70+0.01ab
8
5.36+0.04a-c
24.25+3.36a-c
1.81+0.01a-c
12
6.04+0.05
0+0A
1.22+0.02A
0
1 KGy
5.62+0.04a
0+0Aa
1.40+0.01Aa
4
a
Aab
5.49+0.04
3.34+0.58
1.43+0.01Aab
8
5.41+0.04a-c
6.45+0.18ABa-c
1.60+0.01Aa-c
12
AB
6.03+0.02
0+0
1.24+0.03A
0
2 KGy
5.68+0.04Ba
0+0A
1.42+0.01Aa
4
5.48+0.04ABab
0+0AB
1.45+0.01ABab
8
ABac
ABa-c
5.39+0.04
6.00+0.58
1.64+0.01ABa-c
12
6.03+0.01
0+0A
1.47+0.01A-C
0
ACa
A
4 KGy
5.70+0.04
0+0
1.55+0.01A-Ca
4
5.32+0.04A-Cab
0+0AB
1.59+0.01A-Cab
8
A-Ca
A-Ca-c
5.28+0.04
3.22+0.28
1.67+0.01A-Ca-c
12
a: Significant difference in comparison with zero time A: Significant difference in comparison with control
b: Significant difference in comparison with 4 months B: Significant difference in comparison with 1KGY
c: Significant difference in comparison with 8 months C: Significant difference in comparison with 2KGY

Results in Table (4) also observed that there is an increase in
color intensity (as OD) of the studied
date samples during storage periods.
However, the irradiation treatments
recorded a good effect against fruit
color darkening, especially the irradiated with 1KGy followed by the irradiated with 2KGy and with 4KGy
samples during storage periods compared with the control sample. In
general, the OD values were gradually increased during the storage for
all studied samples. The increase in
fruits color intensity during storage
probably due to tannins oxidation as
recorded by Mohamed (2000). The
pigments degradation associated with
postharvest physiological reactions
also influence the color stability.

Effect of gamma irradiation on
chemical composition of Sakkoty
fruits during storage:
The consumer’s interest was
mainly focused on the nutritional
properties of the product. To draw up
a date quality profile will, an evaluation of gross chemical composition as
well as total phenolic content and antioxidant activity were determined
(Table, 5). The results indicated that
the moisture content of all samples
decreased during storage periods and
the highest reduction was observed
during the first 4 months of storage.
The increase in dry matter content of
both irradiated and non-irradiated
dates may be due to the direct consequence of evaporation after storage
for several months under ambient
temperature (Azelmat et al., 2006).
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The total and reducing sugars of
the control and irradiated (1, 2 and
4KGy) date samples increased gradually with increasing the storage time
(Table, 5). Total sugars increasing
means that there was hydrolysis in
the polysaccharides substances in
date fruits during storage periods.
The increase in storage time caused a
decrease in starch contents in both
irradiated and non-irradiated dates
(Azelmat et al., 2006). Reducing sugars content recorded a gradually increase during storage periods in the
same line of that total sugars content.
The gradual increasing in the reducing sugars content was relevant with
the hydrolysis of sucrose (Mikki et al,
1993). On contrary, the non-reducing
sugars content was decreased in all
the treatments during storage periods
up to the end storage time, due to the
invertase action on sucrose (AlKahtani et al., 1998).
The highest levels of sugars
were obtained at the end of storage
period in the control followed by the
irradiated samples of doses 4, 2 and
1KGy. On the other hand, Thomas
(1986) reported that radiolytic products of carbohydrates could be
formed when foods treated with ionizing energy; such products include
glucuronic, gluconic, and saccharic
acid, glyoxal, arabinose, erythrose,
formaldehyde, and dihydroxyacetone.
These results also are in agreement
with Al-Kahtani et al. (1998). They
reported that irradiation at doses between 0.3 and 0.9 kGy, followed by 3
or 6 months storage at room temperature, significantly reduced fructose,
glucose and total sugars content of
dates (Khalas variety) immediately
after irradiation.

The protein contents decreased
from 3.69 to 2.81%, from 3.67 to
3.11%, from 3.61 to 3.20 and from
3.69 to 3.02% for the control and 1, 2
and 4KGy irradiated samples, respectively at the end of storage. The highest decrease was found in the control
and irradiated samples with 4KGy
dose. The results are in close agreement with those reported by Kenawi
et al. (2011) and Selim et al. (2012).
Ihsanullah et al. (2005) reported
that the irradiation up to 300Krads
had no significant effect of the protein content of the irradiated date
samples. Auda et al. (1977) reported
that the protein content of three Iraqi
date varieties was not affected by irradiation at 0.7–2.7 kGy.
Results in Table (5) also show
that the fiber content of the studied
date samples was reduced during
storage up to 12 months at room temperature. Data are in agreement with
those reported by Ihsanullah et al.
(2005). Mohammadzai et al. (2010)
investigated the influence of various
doses of gamma irradiation up to
300Krads of date fruit and reported
that the fiber levels gradually decrease in all samples in irregular pattern. The decreasing in crude fiber
content of date fruits due to the effect
of analytic enzymes on cellulose and
hemicellulose as reported by Barreveld (1993), Ihsanullah et al.
(2005), Kenawi et al. (2011) and
Selim et al. (2012).
The ash content of the studied
date samples showed an unnoticeable
decrease during 12 months of storage,
in the same time, no effect was observed due to the different treatments
(Table, 5). Stewart (2001) reported
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that irradiation dose not alter the elemental composition of food.
The crude fat content was reduced from 1.98 to 1.62, from 1.90 to
1.60, from 1.88 to 1.54 and from 1.87
to 1.55% in the control, 1, 2 and
4KGy irradiated samples, respectively from 0 to 12 months of storage.
Many factors such as light, oxygen,
heat and moisture, affect the quality
of lipids during and after processing
(Leo and Amer, 1983). Ihsanullah et
al. (2005) studied the effect of various irradiation doses on fat content of
Pakistani dates and found that fat levels were decreased in all treatments
after 5 months of storage.
During the storage period (12
months); the acidity was increased
from 0.36 to 0.55%, from 0.37 to
0.54%, from 0.36 to 0.54 and from
0.37 to 0.53% for the control, 1, 2
and 4KGy irradiated samples, respectively.
The total phenolics content increased up to 4 months of storage in
all the studied samples except control
sample. After this time, all stored

ISSN: 1110-0486
E-mail: ajas@aun.edu.eg

samples seemed a gradually decrease
in their phenolic content during storage periods up to 12 months. At the
end of storage, the lowest phenolic
content was recorded in the control
sample (627.59 mg/100g dwb) while,
the irradiated sample with 2KGy had
the highest phenolic content (691.59
mg/100g dwb) compared with the
other treatments. Bravo (1998) attributed the losses in phenolic content to
binding of polyphenols with other organic substances such as carbohydrate or protein. The polyphenol oxidase enzyme may be activated, resulting in the degradation and consequent
losses of polyphenols (Jood et al.,
1998, Saxena et al., 2003 and Selim
et al., 2012).
The data (Table, 5) also showed
that there was a good correlation between the total phenolic content and
antioxidant activity. This correlation
indicated that phenolic compounds
are the main micro constituents contributing to the antioxidant activity of
date as reported by Kchaou et al.
(2013).
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Table 5. Effect of gamma irradiation on chemical composition of Sakkoty
date fruits during storage at room temperature (٭% dry weight basis):
Samples
Component

1KGy
2KGy
Control
Storage time Storage time
Storage time
(month)
(month)
(month)
0 4 8 12 0 4 8 12 0 4 8 12

4KGy

Storage time
(month)
0 4 8 12

Moisture٭٭

8.0
11. 10.2
11. 9.7 8.9 8.3 11. 9.4 8.36 Aa- 11. 9.6 8.86 7.35
8.62 8.28
4
61A- 1A- A-Cab A-Cac
a
ab
a-c
a
ab
ABa ABab
Ba-c
64 5 6
3
94 3
89 6
c
C
Ca

Total solids

91. 91.
91.
90.
88. 89.7 91.3 91.7
88. 90.
88. 90. 91.6
88.
91.1 92.6
a
67a96A
34A ABab Ba-c 39A- 9A- 8A- 2Aa 04
a
ab
36 25
06 57 4
11 Ba 4
5
b
c
a-c
C
Ca
Cab
Cac

Total sugars

76.
75.
75.
75. 75. 75.
75. 75. 75.3 75.7
75.2 75.3 75.6
a- 74. 75. 75.3
61A
13B
a
a 03
A
ab
B
a
Aab
Aa
17 39 55
95 11 5
09 19 9
2
5B
3a
3ab
c
a-c
C

Reducing sugars

31.
31.
30.
31.5 31.8
30. 31.
32. 30. 30. 31.2
30. 31. 31.3 31.7
31.0
a
62A
75B BC 0BCa 4BCaa 59
ab
A
a
A
ab
Aa
84 31
12 72 95
9
79 10
7
8
4
b
ab
C
b
c

Non-reducing
sugars

44.
43.8 43.7
44. 44. 43. 43. 44. 44. 44.0 43. 44.
A 44.0 43.9 44. 44.2
3A- 9Aa
a
a
ab
ac
B 09
Ba
Ba
B
A-C
33 08 96 91 23 16 6
99 30
2
4
38 1
a
Cab
Cac

Lipids
Acidity
(% malic acid)

3.6
9
3.0
8
2.6
7
1.9
8
0.3
6

Total phenolic
compound
(mg/100)

84 809 638 627. 73 860 686.
889 999. 785. 691. 836. 884. 856. 667.
663.
A
7.8 .09 .79a 59a- 3.3 .59A 36Aa
42AB 59Aa 48A 60A 15A- 93AaAc .07 45
93
a
b
c
a
b
C
a
ab
b
C
B
C
c
5
7

Protein
Fiber
Ash

3.4
1
3.0
4
2.3
9a
1.7
5
0.4
5a

2.9
6ab
2.9
5
2.2
8
1.6
7a
0.4
6a

2.8
1a-c
2.9
2
2.2
5
1.6
2a
0.5
5ac

3.6
7
2.9
8
2.6
2
1.9
0
0.3
7

3.4
6a
2.9
1
2.5
7
1.7
1a
0.3
8A

3.21 3.1
Aab
1Ac
2.8
2.85
4
2.50 2.4
A
1ab
1.65 1.6
a
0a-c
0.40 0.5
A
4a-c

3.6
1
3.0
1
2.5
9
1.8
8
0.3
6

3.3
3a
2.9
5A
2.4
6A
1.6
8a
0.3
6A

3.26 3.20 3.6
a
Aac
9
2.83
2.9
2.76
A
9
2.44 2.37 2.6
A
A
3
1.60 1.54 1.8
ab
a
7
0.41 0.54 0.3
AB
a-c
7

Antioxidant
57. 61. 59. 56.6 57. 66. 60.6 55.0 58. 63.6 60.0 56.5
91 69a 17ab 5a-c 82 27a 4ab 0a-c 29 0Ba 6ab 3a-c
activity٭٭
- Abbreviations for symbols a to c and A to C see footnote of Table (4).
- ٭٭On fresh weight basis
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3.35 3.18 3.02
a

a

2.90 2.77
A

a

BCa

2.69

2.60 2.52 2.45
AC

A

1.65 1.57

Ab

1.55
ab

0.39 0.42 0.53
C

BC

A-Ca-c

57.2 61.0 58.5 56.0
6 0A-C 1A-C
2
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were reduced immediately after irradiation to a greater extent, compared
to the reduction in molds and yeasts.
Since the laters are generally less
sensitive to irradiation (Jay, 1986).

Effect of gamma irradiation on the
total microbial counts of Sakkoty
fruits during storage:
Results presented in Table (6)
showed that total bacterial counts

Table 6. Effect of gamma irradiation on the total microbial count of Sakkoty fruits
during storage at room temperature:
Treatment

Control

1 KGy

2 KGy

4 KGy

Total microbial
count
Total bacterial
counts

Storage time (month) (log cfu/gm)
4
8

0

12

4.48+0.03

3.46+0.01a

2.95+0ab

2.42+0.02a-c

Molds + Yeast

3.71+0.08

2.88+0.01a

2.46+0.01ab

2.04+0.04a-c

Total bacterial
counts

3.16+0.01A

2.64+0Aa

2.38+0Aab

2.11+0.1Aa-c

Molds + Yeast

2.51+0.03A

1.88+0.01Aa

1.26+0Aab

0+0Aa-c

Total bacterial
counts

2.89+0AB

2.30+0ABa

2.00+0.01ABab

1.90+0.05ABab

Molds + Yeast

2.19+0.01AB

1.49+0.01ABa

0+0ABab

0+0Aac

Total bacterial
counts

2.63+0.01A-C

2.13+0.01A-Ca

1.92+0A-Cab

1.69+0.09BCa-c

Molds + Yeast

1.97+0.01A-C

1.31+0A-Ca

0+0A-Cab

0+0BCac

- For the latters; a to c and A to C see footnote of Table (4).

stantially improved by irradiation by
doses of 1, 2 and 4KGy.
Besides, data in Table (6)
showed that the reduction in microbial counts decreased more and more
with the increasing irradiation dose of
date samples from 1 to 4 KGy as well
as with the storage time progress.
This is in agreement with that reported by Grecz et al. (1988) and AlKahtani et al. (1998).
Effect of gamma irradiation on
sensory evaluation of Sakkoty
fruits during storage:
Sensory evaluation is consider
an important technique to determine
product quality. Because of genetic
differences variable and growth conditions, date show a wide variation in
their final appearance and quality.
With respect to consumers, important

Regarding to the results in Table
(6) it was observed that the microbial
counts in all samples remained low
until the end of storage period (12
months). The irradiated sample with
4KGy had the lowest microbial
counts, followed by the irradiated
with 2KGy and 1KGy. Moreover, it
was clear that after 8 months of storage the fungus and yeasts were not
detected in the samples with 2 and
4KGy doses. The low moisture content along with high sugar contents
has made an increase the resistance of
microbial deterioration where these
conditions are unfavorable for the
growth of microorganisms (Ahmed et
al. 1995 and Al-Kahtani et al., 1998).
This result indicates that the microbiological quality of dates can be sub-
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quality criteria of the product and appearances including color, taste, flavor ….etc. (Wills et al., 1998).
The results of organoleptic
evaluation (Table, 7) show that the
panelists could not discriminate between the non-irradiated and the irradiated date fruits during storage periods. Furthermore, all treatments have
no detectable adverse effect on the
preference rating of the fruits by a
taste panel.
The irradiated sample with of
2KGy followed by 1KGy had the best
texture (6.14 and 6.00, respectively)
in the end of storage at room temperature, while, the control sample
recorded the lowest textures values.
Regarding to appearance evaluation
of the studied date samples it was
evident that there are no significant
differences among all treatments at
zero time of storage. However, control sample contained the lowest val-

ues of appearance at the end of storage, while, the irradiated samples by
2 and 1KGy recorded the highest values, respectively. The color values of
all samples recorded a gradually decrease during storage period, the control sample had the lowest color value
followed by the 4, 2 and 1KGy irradiated samples at the end storage period. The taste value of control sample decreased to the lowest value
(5.57) followed by the irradiated with
4KGy (5.71), 2KGy (6.00) and 1KGy
(6.14) date samples. Finally, the irradiated with 1KGy samples were occupied the first rank in overall acceptability followed by the irradiated
with 2KGy, 4KGy and control samples. These results are in the same
trend with those recorded by Grecz et
al. (1988), Al-Kahtani et al. (1998),
Ismail et al. (2008), Kenawi et al.
(2011) and Abd El-Bar et al. (2014).
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Table 7. Effect of gamma irradiation on sensory evaluation of Sakkoty fruits during storage at room temperature:
Treatment

Control

1 KGy

2 KGy

4 KGy

Storage
time
month
0
4
8
12
0
4
8
12
0
4
8
12
0
4
8
12

Sensory evaluation
Color

Taste

Texture

Appearance

7.86+1.07
6.71+0.76a
5.86+1.07a
5.29+1.38a-c
7.86+0.69
7.86+0.38A
7.29+0.49Ab
7.00+1.00Ab
7.43+0.79
7.57+0.53
7.00+0.82Ab
6.86+1.46
7.29+1.11
7.43+0.79
6.86+1.07B
6.43+1.27BC

7.71+1.25
6.86+1.07
6.29+0.95a
5.57+0.98a
7.43+0.98
7.14+0.90
6.57+0.79
6.14+0.38a
7.29+0.95
7.00+0.82
6.43+0.53
6.00+0.82a
7.00+1.15
6.57+1.27
6.29+0.95
5.71+0.95a

7.14+0.69
6.29+1.50
6.00+1.15
5.14+1.35ab
7.00+1.29
6.57+0.79
6.57+0.53
6.00+1.15
6.86+1.07
6.71+0.95
6.57+1.13
6.14+1.07
6.71+1.11C
6.86+0.69
6.71+1.11
5.86+1.07

7.43+0.79
7.14+1.07
6.00+1.41ab
5.43+1.13ab
7.43+0.98
7.43+0.79
6.71+1.11b
6.14+1.68
7.57+1.13
7.29+0.76
6.71+1.11
6.43+1.62
7.43+1.13
7.14+1.07
6.57+0.79a
6.00+1.41

Overall acceptability
7.57+0.79
7.00+0.82
6.14+1.35ab
5.86+1.77ac
7.57+0.98
7.43+0.79
6.86+0.90
6.86+1.07
7.43+1.27
7.29+1.11
6.71+1.25
6.43+1.27
7.29+0.95
7.00+0.82
6.29+1.11a
6.14+1.07

- For the latters; a to c and A to C see footnote of Table (4).
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ﺘﺄﺜﻴﺭ ﺍﻟﺘﺸﻌﻴﻊ ﺍﻟﺠﺎﻤﻰ ﻋﻠﻰ ﺠﻭﺩﺓ ﻭﺘﺭﻜﻴﺏ ﺜﻤﺎﺭ ﺍﻟﺒﻠﺢ ﺍﻟﺴﻜﻭﺘﻰ ﺃﺜﻨﺎﺀ ﺍﻟﺘﺨﺯﻴﻥ
ﺒﻠﺒل ﺭﻤﻀﺎﻥ ﺭﻤﻀﺎﻥ ،١ﻤﺤﻤﺩ ﻨﺠﻴﺏ ﺃﺤﻤﺩ ﺍﻟﺭﻴﻔﻰ ،١ﻋﺎﺩل ﺃﺤﻤﺩ ﻋﺒﺩﺍﻟﺤﻤﻴﺩ ،٢ﻤﺤﻤﻭﺩ ﺤﺴﻴﻥ ﻋﺒﺩﺍﻟﻤﺠﻴﺩ

٢

١ﻗﺴﻡ ﻋﻠﻭﻡ ﻭﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻷﻏﺫﻴﺔ ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ﺠﺎﻤﻌﺔ ﺃﺴﻴﻭﻁ
٢ﻗﺴﻡ ﻋﻠﻭﻡ ﻭﺘﻜﻨﻭﻟﻭﺠﻴﺎ ﺍﻷﻏﺫﻴﺔ ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ﺠﺎﻤﻌﺔ ﺍﻷﺯﻫﺭ ﺒﺄﺴﻴﻭﻁ

ﺍﻟﻤﻠﺨﺹ
ﺍﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﺘﺤﺴﻴﻥ ﺠﻭﺩﺓ ﻭﻓﺘﺭﺓ ﺼﻼﺤﻴﺔ ﺜﻤﺎﺭ ﺍﻟﺒﻠﺢ ﺍﻟﺴﻜﻭﺘﻰ ﺨﻼل ﻓﺘﺭﺓ ﺍﻟﺘﺨﺯﻴﻥ
ﻋﻠﻰ ﺩﺭﺠﺔ ﺤﺭﺍﺭﺓ ﺍﻟﻐﺭﻓﺔ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻟﺘﺸﻌﻴﻊ ﺍﻟﺠﺎﻤﻰ ﺒﺠﺭﻋﺎﺕ ﺼﻔﺭ  ٢ ، ١ ،ﻭ ٤ﻜﻴﻠـﻭ ﺠـﺭﺍﻯ.
ﻭﺘﻡ ﺩﺭﺍﺴﺔ ﺘﺄﺜﻴﺭ ﺍﻟﻤﻌﺎﻤﻼﺕ ﺒﺎﻹﺸﻌﺎﻉ ﻋﻠﻰ ﺠﻭﺩﺓ ﻭﺘﺭﻜﻴﺏ ﺍﻟﻌﻴﻨﺎﺕ ﺒﻌﺩ ﻓﺘـﺭﺍﺕ ﺼـﻔﺭ ٨ ، ٤ ،
ﻭ ١٢ﺸﻬﺭ ﻤﻥ ﺍﻟﺘﺨﺯﻴﻥ .ﻭﺃﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺃﻥ ﺍﻟﺘﺸﻌﻴﻊ ﺒﺠﺭﻋﺔ ٤ﻜﻴﻠﻭ ﺠﺭﺍﻯ ﺃﻜﺜﺭ ﻓﺎﻋﻠﻴﺔ ﻟﻠﺴﻴﻁﺭﺓ
ﻋﻠﻰ ﺍﻷﺼﺎﺒﺔ ﺍﻟﺤﺸﺭﻴﺔ ) (%٣،٢٢ﺘﻠﻴﻬﺎ ﺍﻟﻌﻴﻨﺔ ﺍﻟﻤﺸﻌﻌﺔ ﺒﺠﺭﻋﺔ ٢ﻜﻴﻠﻭ ﺠﺭﺍﻯ ) (%٦ﺜﻡ ﺍﻟﻤـﺸﻌﻌﺔ
ﺒﺠﺭﻋﺔ ١ﻜﻴﻠﻭ ﺠﺭﺍﻯ ) (%٦،٤٥ﻓﻰ ﺤﻴﻥ ﺴﺠﻠﺕ ﺍﻟﻌﻴﻨﺔ ﺍﻟﻜﻨﺘﺭﻭل  %٢٤،٢٥ﻋﻨـﺩ ﻨﻬﺎﻴـﺔ ﻓﺘـﺭﺓ
ﺍﻟﺘﺨﺯﻴﻥ ﻟﻤﺩﺓ ١٢ﺸﻬﺭ .ﻭﺃﻥ ﻤﺤﺘﻭﻯ ﺍﻟﺭﻁﻭﺒﺔ ﻓﻰ ﺍﻟﻌﻴﻨﺔ ﺍﻟﻜﻨﺘﺭﻭل ﺍﻨﺨﻔـﺽ ﻤـﻥ  ١١،٦٤ﺍﻟـﻰ
 %٨،٣٣ﻓﻰ ﻨﻬﺎﻴﺔ ﻓﺘﺭﺓ ﺍﻟﺘﺨﺯﻴﻥ ﻭﺍﻨﺨﻔﺽ ﻤـﻥ  ١١،٩٤ﺍﻟـﻰ  ، %٨،٠٤ﻤـﻥ  ١١،٨٩ﺍﻟـﻰ
 %٨،٣٥ﻭﻤﻥ  ١١،٦١ﺍﻟﻰ  %٨،٢٨ﻟﻜل ﻤﻥ ﺍﻟﻌﻴﻨﺎﺕ ﺍﻟﻤﺸﻌﻌﺔ ﺒﺠﺭﻋﺎﺕ  ٢ ، ١ﻭ ٤ﻜﻴﻠﻭ ﺠﺭﺍﻯ
ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻰ .ﻭﻤﻊ ﺫﻟﻙ  ،ﻓﺈﻥ ﻤﺤﺘﻭﻯ ﺠﻤﻴﻊ ﺍﻟﺴﻜﺭﻴﺎﺕ ﺍﻨﺨﻔﺽ ﻤﺒﺎﺸﺭﺓ ﺒﻌﺩ ﺍﻟﺘﺸﻌﻴﻊ  ،ﻓـﻰ ﺤـﻴﻥ
ﺍﻨﻬﺎ ﺯﺍﺩﺕ ﺘﺩﺭﻴﺠﻴﺎﹰ ﻤﻊ ﺯﻴﺎﺩﺓ ﻓﺘﺭﺓ ﺍﻟﺘﺨﺯﻴﻥ .ﻭﻗﺩ ﺘﺒﻴﻥ ﺃﻥ ﺍﻟﻌﺩﺩ ﺍﻟﻜﻠﻰ ﻟﻠﺒﻜﺘﻴﺭﻴﺎ ﺍﻨﺨﻔـﺽ ﻤﺒﺎﺸـﺭﺓﹰ
ﺒﻌﺩ ﺍﻟﺘﺸﻌﻴﻊ ﺍﻟﻰ ﺤﺩ ﻜﺒﻴﺭ ﻤﻘﺎﺭﻨﺔ ﺒﺎﻻﻨﺨﻔﺎﺽ ﻓﻰ ﺍﻟﺨﻤﺎﺌﺭ ﻭﺍﻟﻔﻁﺭﻴﺎﺕ .ﺍﻀﺎﻓﺔ ﺍﻟـﻰ ﺒﻘـﺎﺀ ﺍﻟﻌـﺩﺩ
ﺍﻟﻤﻴﻜﺭﻭﺒﻰ ﻤﻨﺨﻔﻀﺎﹰ ﻓﻰ ﻜل ﺍﻟﺠﺭﻋﺎﺕ ﺤﺘﻰ ﻨﻬﺎﻴﺔ ﻓﺘﺭﺓ ﺍﻟﺘﺨﺯﻴﻥ  ،ﻭﺍﺤﺘﻭﺕ ﺍﻟﻌﻴﻨﺔ ﺍﻟﻤﺸﻌﻌﺔ ﺒﺠﺭﻋﺔ
٤ﻜﻴﻠﻭ ﺠﺭﺍﻯ ﻋﻠﻰ ﺃﻗل ﻤﺤﺘﻭﻯ ﻤﻴﻜﺭﻭﺒﻰ ﺘﻠﺘﻬﺎ ﺍﻟﻤﺸﻌﻌﺔ ﺒﺠﺭﻋﺔ  ٢ﻭ١ﻜﻴﻠﻭ ﺠﺭﺍﻯ ﻋﻠﻰ ﺍﻟﺘـﻭﺍﻟﻰ.
ﻭﻤﻥ ﻨﺘﺎﺌﺞ ﺍﻟﺘﻘﻴﻴﻡ ﺍﻟﻌﻀﻭﻯ ﺍﻟﺤﺴﻰ ﻟﻡ ﻴﻅﻬﺭ ﺃﻯ ﺘﻤﻴﻴﺯ ﺒـﻴﻥ ﻋﻴﻨـﺎﺕ ﺍﻟﺘﻤـﻭﺭ ﺍﻟﻤـﺸﻌﻌﺔ ﻭﻏﻴـﺭ
ﺍﻟﻤﺸﻌﻌﺔ .ﻭﻗﺩ ﺘﺒﻴﻥ ﻜﺫﻟﻙ ﺃﻥ ﺠﻤﻴﻊ ﺍﻟﻤﻌﺎﻤﻼﺕ ﻟﻴﺱ ﻟﻬﺎ ﺃﻯ ﺘﺎﺜﻴﺭ ﺴﻠﺒﻰ ﻋﻠﻰ ﺩﺭﺠﺔ ﺘﻘﺒـل ﺍﻟﺜﻤـﺎﺭ،
ﻭﻗﺩ ﺍﺤﺘﻠﺕ ﺍﻟﻌﻴﻨﺔ ﺍﻟﻤﺸﻌﻌﺔ ﺒﺠﺭﻋﺔ ١ﻜﻴﻠﻭ ﺠﺭﺍﻯ ﺍﻟﻤﺭﺘﺒﺔ ﺍﻷﻭﻟﻰ ﻓﻰ ﺩﺭﺠﺔ ﺍﻟﺘﻘﺒل ﺍﻟﻌﺎﻡ ﺘﻠﺘﻬﺎ ﺍﻟﻌﻴﻨﺔ
ﺍﻟﻤﺸﻌﻌﺔ ﺒﺠﺭﻋﺔ ٢ﻜﻴﻠﻭ ﺠﺭﺍﻯ ﺜﻡ ﺍﻟﻌﻴﻨﺔ ﺍﻟﻤﺸﻌﻌﺔ ﺒﺠﺭﻋﺔ ٤ﻜﻴﻠﻭ ﺠﺭﺍﻯ .ﻭﺘﺸﻴﺭ ﻫﺫﻩ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﻰ ﺃﻥ
ﺍﻟﺘﺸﻌﻴﻊ ﺒﺠﺭﻋﺎﺕ  ٢ ، ١ﻭ  ٤ﻜﻴﻠﻭ ﺠﺭﺍﻯ ﻴﻤﻜﻥ ﺃﻥ ﺘﺴﺘﺨﺩﻡ ﻜﻭﺴﻴﻠﺔ ﺒﺩﻴﻠﺔ ﻟﺘﺤﺴﻴﻥ ﺠـﻭﺩﺓ ﺜﻤـﺎﺭ
ﺍﻟﺒﻠﺢ ﺍﻟﺴﻜﻭﺘﻰ ﻓﻀﻼﹰ ﻋﻥ ﺍﻁﺎﻟﺔ ﻓﺘﺭﺓ ﺘﺴﻭﻴﻘﻬﺎ ﻋﻠﻰ ﺩﺭﺠﺔ ﺤﺭﺍﺭﺓ ﺍﻟﻐﺭﻓﺔ ﻟﻤﺩﺓ ١٢ﺸﻬﺭ.
ﺍﻟﻜﻠﻤﺎﺕ ﺍﻟﺩﺍﻟﺔ :ﺍﻟﺒﻠﺢ ﺍﻟﺴﻜﻭﺘﻰ ،ﺍﻟﺘﺨﺯﻴﻥ ،ﺍﻟﺘﺸﻌﻴﻊ  ،ﻜﻴﻠﻭ ﺠﺭﺍﻯ ،ﺍﻟﺘﺭﻜﻴﺏ ﺍﻟﻜﻴﻤﻴﺎﺌﻰ  ،ﺍﻟﺨﺼﺎﺌﺹ
ﺍﻟﻔﻴﺯﻴﺎﺌﻴﺔ  ،ﺍﻟﻌﺩ ﺍﻟﻤﻴﻜﺭﻭﺒﻰ.
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