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Abstract 
  
The present work was carried out to improve the quality and the shelf-life of Siwi date fruit during storage time using 
irradiation and heat treatments, and investigate the effect of these treatments on the physical and chemical properties of 
the Siwi date fruit. Results showed that control dates samples (without treatments) contained 18.74% moisture, 1.72% 
crude protein, 1.21% fat, 2.62% crude fiber and 2.05% ash while in the irradiated date samples, the average percent 
contents were 17.65 moisture, 1.65 crued protein, 1.19 fats, 2.58 fibers and 1.97% ash. On the other hand, the results 
showed that the date fruit treated with heat had 19.48% moisture, 1.61% protein, 1.140% fat, 2.55% fiber and 1.99% 
ash. The results indicated that the moisture content of the control date samples decreased from 18.74 to 11.35% over a 
9-month of storage while it decreased from 19.48 to 12.68% and from 17.65 to 11.82 over 9-months of storage for the 
heat treatment and irradiated samples, respectively. The results also showed that, during the storage period (9-months), 
the protein contents decreased from 1.72 to 0.80% for control; from 1.61 to 0.782% for heat treated samples and from 
1. 65 to 0.80% for irradiated samples. In our study, all essential and non-essential amino acids increased sharply after 
the heat and irradiation treatments, compared with the control samples. The most affected amino acid appeared to be 
Aspartic acid, Glutamic acid, Serine and Tyrosine. The results demonstrated that the heat treatment samples had lower 
Valine content than the control and the irradiated sample. These results suggest that irradiation of Siwi date fruit at 
doses up to 1kGy could be used as alternative method for improving fruit quality, as well as prolonging the marketable 
period of date fruit.  

  
Key words, heat treatments, irradiation, Siwi date fruit, shelf-life. 
 
INTRODUCTION 
 
Date palm (Phoenix dactylifera L.) is one of the 
most important plants of the arid desert area of 
the Middle East, Southern Asia and Northern 
Africa for over 5000 years. Date fruit is a rich 
source of carbohydrates comprising mainly of 
sugars. Most of the carbohydrates in dates are 
in the form of fructose and glucose, which are 
easily absorbed by the human body [4, 37]. The 
good nutritional value of dates is also based on 
their dietary fiber content, which makes them 
suitable for the preparation of fiber-based foods 
and dietary supplements, making them one of 
the most nourishing natural foods available to 
the man. Dates are also a good source of 
vitamins and macro elements like phosphorous, 
iron, potassium and a significant amount of 
calcium [2, 50]. 
Recent studies indicate that the aqueous 
extracts of dates have potent antioxidant and 
antimutagenic activity [33, 56]. The antioxidant 

activity is attributed to the wide range of 
phenolic compounds in dates including p-
coumaric, ferulic, and sinapic acids, flavonoids, 
and procyanidins [48, 21]. Epidemiological 
studies have consistently shown that high fruit 
and vegetable consumption is associated with a 
reduced risk of several chronic diseases such as 
coronary heart disease (CHD), cardiovascular 
disease, cancers, among others [15, 20, 29, 44, 
57]. This is attributed to the fact that these 
foods may provide an optimal mixture of 
phytochemicals such as dietary fiber, phenolics, 
natural antioxidants, and other bioactive 
compounds. The production of date fruits in the 
world is estimated at 6.7 million tones and the 
highest amount of date fruit production belongs 
to Egypt with 20% of the total world 
production [19].  
Dates are commonly stored for longer periods 
and thus are attacked by insects and other 
bacteria. Currently, dates are preserved by 
many methods such as low temperature steam 
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treatment, pasteurization, drying, fumigation, 
low temperature storage, and packing in 
vacuum or inert gas. The use of temperature 
higher than 60°C has an adverse effect on the 
color and flavor of this product. Methyl 
bromide is the main fumigant used; however, 
residual accumulation in the fumigated 
commodity might entail serious problems 
limiting the use of non-thermal methods allow 
the processing of foods at low temperatures, so 
flavors, essential nutrients, and vitamins 
undergo minimal or no changes. Irradiation is 
one of the safest and most economical way of 
food preservation. The other methods of 
preservation are too expensive and would need 
careful consideration [27, 38]. 
Irradiation is the process of treating food and 
other consumer products with gamma rays, x-
rays, or high voltage electrons in order to kill 
potential harmful bacteria and parasites, delay 
sprouting, and increase shelf life. The effects of 
ionizing radiation on the primary components 
of foods, including carbohydrates, lipids and 
proteins, as well as some important 
micronutrients (vitamins) have been 
investigated in many studies [55, 14, 53, 34] 
Recently, the effects of irradiation on chemical 
composition and shelf life of dates have been 
subject for some investigators [16, 10]. The aim 
of this study is to investigate the effects of heat 
and irradiation treatments on the quality 
properties and the shelf life of Siwi date fruit 
after treatment and during storage for nine 
months at room temperature. 
 
MATERIAL AND METHOD 
  
Materials and Chemicals 
Siwi date variety was procured from Fayoum 
governorate, Egypt, at the beginning of the 
2008 harvest season. Mature fruit at tamr stage 
of uniform size, free of physical damage and 
injury from insects and fungal infection, were 
selected and used for all experiments. All 
chemicals and solvents were obtained from 
Sigma–Aldrich Co. Ltd. (Dorset, UK), unless 
otherwise specified. 
Irradiation of date fruits 
Irradiation process was carried out at the 
National Center for Radiation Research and 

Technology (NCRRT); where the irradiation 
treatment was applied using 60Co facility 
"Egypt Mega Gamma-1" type J-6500 (Atomic 
Energy of Canada Limited. The applied dose 
was 1kGy delivered at a dose rate of 0.194 kGy 
per hour at the time of experimentation.  

 
Heat treatment of date 
Heat treatment was carried out in the laboratory 
by washing the date fruit with tap water and 
dried in hot air at 30°C, then the fruit were 
heated in the oven at 65°C for two hours. After 
the heat treatment, the fruit were cooled in air, 
packaged in white polyethylene packages and 
stored until further analysis.    

 
Physical measurements 
Twenty five fruit were selected randomly and 
each individual fruit, representing one replicate, 
was subjected to physical measurements. Fruit 
weight was recorded first and then fruit length 
was measured using a micrometer caliper. After 
pitting, the weight and length of the pits were 
measured as described above. Flesh weight 
percentage pits weight percentage and ther 
flesh / pits ratio was recorded.  

 
Chemical measurements 
Moisture content was determined by drying a 
suitable quantity of sample in a vacuum oven at 
70°C to a constant weight, reducing sugars, 
non-reducing sugars. Total sugars were 
determined and an 80% ethanol was extracted 
by the method of Lane and Eynon [1]. Ash was 
determined by digesting a suitable quantity of 
sample in a muffle furnace at 550°C to a 
constant weight [1]. Crude protein by kjeldahl 
nitrogen and the percentage of crude protein 
was estimated by multiplying the total nitrogen 
content by the factor 6.25, according to [1].  
Lipids were extracted from the sample using 
chloroform and methanol (2:1 v/v) and were 
dried over anhydrous sodium sulfate, while the 
solvent was removed by heating at 80°C under 
vacuum   according to [1]. Total soluble solids 
(TSS) were measured at 20°C by using the 
Abbe refractometer. The necessary corrections 
were made when measurements were carried 
out at temperatures other than 20°C [47]. 
Vitamin C was determined according to [11]. 
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Determination of total phenolic compound 
ate fruit (10g) were extracted with 50mL 
mixture of ethanol: water (80:20 V/V) for 24 
hours at 4°C in the dark. The supernatants were 
collected and the residues were re-extracted 
once more with another 40 mL of the extraction 
solution for further 24 hour at 4°C in the dark. 
The two supernatants were mixed and volume 
was adjusted to 100 mL of the extraction 
solution. 
The total phenolic compounds present in the 
fruits were spectrophotometrically determined 
by using modified Folin Ciocalteu method 
according to [49]. The results are expressed as 
Gallic acid equivalent on fresh weight basis, 
mg /100g [7], using standard curve for gallic 
acid. 

 
Determination of individual amino acids 
Individual amino acids of date samples were 
determined according to the method described 
by [43], using a Beckman amino acid analyzer 
model 7300. 
 
Microbiological analyses 
Samples for the microbiological tests were 
taken under aseptic condition. Fifty grams of 
date tissue (ground in sterilized mortar) were 
transferred to sterilized 500ml flask containing 
450 ml of sterilized distilled water. The 
samples were shaken for 5minutes and serial 
dilutions of 10-1 – 10-5 were prepared. One ml 
from each suitable dilution was transferred to 
sterilized Petri dishes in triplicates and poured 
plates were prepared using both the following 
media.  

 
Total Bacterial Counts 
Total Bacterial Counts were determined by 
using Proteose Peptone Agar medium as 
described in [42] which contained the 
following: 3g. Beef extract, 5g Sodium 
chloride, 5g. Peptone, 5 g. Proteose, 15-20 g. 
Agar, 1g. Dextrose, and pH 7.0. 
Yeast and molds counts 
Yeast and molds counts were determined by 
using malt. The Agar medium was used as 
described in [42] and it was composed of the 
following: 30g. Malt Extract, 15g. Agar. Before 

pouring the medium into the plates, it was 
acidified to pH 4 by using sterilized 10% lactic 
acid. 
 
Statistical analyses 
Data were statistically analyzed using the 
analysis of variance [52] and the differences 
among the means were determined for 
significance at 5% level by using the SAS 
computer program (SAS, 1982). 
 
RESULTS AND DISCUSSIONS 
 
Physical characteristics of Siwi date fruit 
Siwi date fruit at tamr stage were analyzed for 
their physical characteristics. Average weight 
of fruit, average weight of pit, percentage of 
flesh, and fruit length were determined (Table 
1). The physical properties of many date 
varieties grown in different countries were 
studied by a number of researchers [41, 51]. 
The physical measurements in the present study 
fell within the ranges reported by other 
researchers, with some exceptions. Variation in 
the physical properties of the same date variety 
grown in different regions can be attributed to 
several factors. [13] concluded that soil 
fertilization could affect weight, volume, 
diameter and length of Khudari date fruit. 
Chemical fertilization such as addition of 
nitrogen caused an increase in date fruit weight, 
length and diameter [24]. 
 
Table 1. Physical characteristics of Siwi date fruit 

Character Siwi date fruits 
Stage of maturity Tamr stage 
Weight of fruit (g) * 11.25±3.2 
Weight of flesh fruit(g) 9.76±0.76 
Weight of pit (g) 1.48±0.24 
Flesh (%) 86.87±1.86 
Pit (%) 13.18±0.57 
Flesh/pit ratio 6.59: 1 
Fruit length (cm) 3.67±0.24 

   * Average of 25 fruit 
 
Chemical composition of Siwi date fruits  
The knowledge of the qualitative and 
quantitative chemical composition of date fruit 
is of prime importance to the user of dates, 
because it affects the possibilities and 
limitations of the raw material for the intended 
endues. The results in Table 2 show the 
proximate analysis of Siwi date fruit in tamr 
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stage. Results showed that the moisture content 
of Siwi date was 18.74%. This result is in 
agreement with that reported by [45, 8, 30] and 
less than that obtained by [39].  

 
Table 2. Chemical composition of Siwi date fruit (% dry 
weight basis). 

Components Percentage (%) ± S.D. 
Moisture 18.74 ± 0.25 
Total solids 81.26 ±  0.56 
Total Sugars 79.23 ± 0.47 
Non-reducing Sugars 4.98 ± 0.15 
Reducing Sugars 74.25 ±0.68 
Ash 2.05 ± 0.04 
Crud Protein 1.72 ± 0.04 
Crud Fiber 2.62 ± 0.06 
Crud Lipids 1.21 ± 0.03 
Total phenolic (as gallic acid) 1.16 ± 0.42 
Vitamin (C) IU/100g 109.65 ± 1.35 

Data are mean ± S.D. of three replicates 
 
It was found that the moisture content of three 
date fruit variety native to Libya, namely 
Bekraray, Deglet-nour and Khathorri, were 
18.37, 19.41, and 21.92%, respectively [22].  
From the results, the reducing sugars could 
observed since it represented 93.71% of the 
total sugars at tamr stage. This increment in 
reducing sugars could be due to the effect of the 
invertase activity on the non-reducing sugars 
during ripening. These results were in 
agreement with these reported by [39, 46]. 
They reported that the total and reducing sugars 
of Siwi date at tamr stage ranged from 72.6–
78.27% and 60.5–79.08%, respectively.  
Results in Table 2 showed that the protein 
content of Siwi dates at tamr stage was 1.72% 
(on dry weight basis). This result was in 
agreement with those reported by [8, 3]. In 
another study, [22] found that the protein 
content of three date fruit varieties from Libya 
(Bekraray, Deglet-Nour and Khathori) ranged 
between 1.86 to 2.78%.  
[5] indicated that the protein content of date 
fruit of Birhi and Safari varieties were 
2.60±0.07% and 2.03±0.11%, respectively. 
Similarly, [26] found that the protein content of 
five dates varieties at tamr stage, grown in the 
United Arab Emirates (Khalas, Barhee, Fard, 
Boumaan and Ruzeiz were 2.7, 2.5, 2.6, 2.3 and 
2.4g/100g), respectively.  
The fiber and ash content of Siwi dates at tamr 
stage were 2.62 and 2.05% (on dry weight 

basis). [32] found that crude fiber and ash 
content of Siwi dates were 2.25 and 1.84%, 
respectively.  
Results from the same table (2) showed that the 
total polyphenol content (expressed as gallic 
acid) of Siwi date fruit at tamr stage was 
1.16%. [31] reported that the total polyphenol 
content (expressed as catechin) was 1.92 % (on 
dry weight basis) at tamr stage of Siwi date. 
[36] found that the total polyphenol content of 
Zahdi dates (semi-dry type) at tamr stage was 
0.202% and 0.254% (on dry weight basis) when 
expressed as catechin and tannic acid, 
respectively. Since absorptivity of the reaction 
products of Folin-Denis reagent with both 
standards is different at 725nm, it could be 
concluded that the variation between the values 
of total polyphenols of the Siwi date illustrated 
through this study and those reported by the 
other investigators could be due to the different 
standards used and the ripening degree of the 
Siwi date studied.  
 
Effect of Heat and Irradiation Treatments 
on chemical composition of Siwi Date Fruit 
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, 
fiber, fat as well as carbohydrates, total 
phenolic and ash content were determined in 
replicates. Results are presented in Table 3 and 
Fig. 1-3.  
The results indicated that the maximum 
decrease in the moisture contents was found 
during 3-6 months of storage time. The 
percentage of the reduction in moisture 
contents of the date samples found to be 32.17, 
28.08 and 26.45% of the total moisture contents 
of the control, heat treatment and irradiated 
samples, respectively (Fig. 1).  
[32] found that the moisture content of dry 
dates decreased from 14.2 to 12.8% after 12 
months of storage at room temperature. 
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Table 3. Effect of heat and irradiation treatments on chemical composition of Siwi date fruit  
during storage for nine months at room temperature 

Irradiation treatment Heat treatment Control Samples 
Storage time (month) Storage time (month) Storage time (month) 

9 6 3 0 9 6 3 0 9 6 3 0 Component% 
11.82 12.98 16.54 17.65 12.68 14.01 18.24 19.48 11.35 12.71 17.94 18.74 Moisture 
88.18 87.02 83.46 82.35 86.32 84.99 81.76 80.52 88.25 87.09 82.06 81.26 Total solids 
80.21 79.35 78.76 77.14 79.69 78.23 77.13 77.01 80.77 79.64 76.68 79.23 Total sugars 
4.55 4.58 4.46 4.05 4.48 4.64 4.26 4.17 4.84 4.98 3.84 4.98 Non-reducing 

Sugars 
75.82 74.76 74.36 73.07 75.21 73.58 72.86 72.84 75.94 74.65 72.64 74.25 Reducing Sugars 
0.80 0.84 0.97 1.654 0.78 0.81 0.93 1.61 0.80 0.82 1.08 1.72 Protein 
2.07 2.11 2.28 2.58 2.04 2.10 2.26 2.55 2.09 2.13 2.29 2.62 Fiber 
1.90 1.87 1.96 1.97 1.91 1.89 1.91 1.99 1.99 1.98 2.00 2.05 Ash 
0.54 0.57 0.68 1.189 0.51 0.52 0.63 1.14 0.72 0.81 0.86 1.21 Lipids 
0.69 0.87 1.04 1.12 0.668 0.81 0.974 1.03 0.714 0.89 1.08 1.16 Total phenolics 

mg/100g 
57.36 61.9 78.70 94.43 46.85 48.52 61.47 78.92 58.22 62.69 74.54 109.6 Vitamin (C) 

IU/100g 
On dry weight basis     Data are mean ± S.D. of three replicates 
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Fig. 1. Effect of heat and irradiation treatments on the 
moisture content of Siwi date fruit during storage for 

nine months 
 
Radiation had some influence on the moisture 
contents. [40] found that treating Hayany dates 
at Khalal stage with microwave for 0.5, 1, 2,  3, 
4, 5, 8 and 10 min followed by drying in an 
oven at 50°C decreased moisture content of the 
fresh dates from 56.6% to 11-13.03% in the 
dried treated dates.. Dates of over 24% 
moisture in a warm moist atmosphere were an 
easy target for microbial attack. If left 
uncontrolled storage, insects can devastate the 
date, bath in material and organoleptically [12]. 
Irradiation of date at higher doses (0.9 and 1.8 
kGy) increased titratable acidity immediately 
after the treatment. After 8 months of storage, 
the treatment increased ash and decreased 
amino acids. Irradiation at 0.9 kGy significantly 
increased glucose and total sugars contents 
after 8 months of storage. The increase in 
storage time resulted in a decrease in starch 
contents in both irradiated and non-irradiated 
dates [10].  
The results in Table 3 showed that total, non-
reducing and reducing sugars on the heated and 
irradiated samples increased gradually with 

increasing storage time, whereas those of the 
control samples showed inconsistent decrease 
or increase during the 9 months storage. 
Maximum levels of sugars were obtained at the 
end of storage period and were higher in the 
control, followed by the irradiated and heat 
treatment samples, respectively. [54] 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 resulted also in 
agreement with [6] who indicated 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.  
During the storage period (nine months) the 
protein contents decreased from 1.72 to 
0.804%; from 1.61 to 0.782% and from 1. 65 to 
0.801% for the control, heat treatment and 
irradiated samples, respectively Fig. 2. The 
results also reflected that the maximum 
decreases were found in the first 3 months of 
storage period. At the end of storage period, the 
highest decrease was found in the heat 
treatment samples while there was no 
difference between the control and irradiated 
samples. 
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Fig. 2. Effect of heat and irradiation treatments on the 

protein content of Siwi date fruit during storage for nine 
months. 

 
Our results are in close agreement with that 
reported by [32]. [25] studied the effect of 
various irradiation doses on some nutrients of 
Pakistani dates and found that after 5 months of 
storage, the protein level of control samples 
was reduced from 2.3 to 1.1% while that of 
irradiated samples (300Krads) was reduced 
from 2.3 to 1.2%. They concluded that the 
irradiation of date up to 300Krads had no 
significant effect of the protein content of the 
irradiated samples. The result is consistent with 
that of [9] who reported that the protein 
composition of three Iraqi date varieties was 
not affected by irradiation at 0.7–2.7 kGy. On 
the other hand, doses of 0.6 and 0.9 kGy did not 
induce significant changes in amino acid 
contents.  
Results showed that the fiber content of the 
control date sample was reduced from 2.62 to 
2.09% during 9- months of storage. On the 
other hand, the fiber contents were reduced 
from 2.55 to 2.04% and from 2.58 to 2.07% in 
heated and irradiated samples, respectively.  
[35] investigated the influence of various doses 
of gamma irradiation up to 300Krads and 
colored polyethylene packaging on some 
selected parameters of date fruit and reported 
that the fiber levels decrease gradually in all 
samples in irregular pattern. [25] studied the 
effect of various irradiation doses on fat content 
of Pakistani dates and found that after 5 months 
of storage the fat level decreases from 
1.06±0.12 to 0.68±0.06% for control date 
samples while that of irradiated, the fat content 
decrease to 0.45±0.04, 0.44±0.04, 0.44 ±0.05, 
0.42 ±0.05 and 0.40±0.04% for samples 
irradiated with 20, 50, 100, 200 and 300 krads, 
respectively. 
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Fig. 3. Effect of heat and irradiation treatments on the 
lipids content of Siwi date fruit during storage for nine 

months. 
 
Effect of heat and irradiation treatment on 
the amino acids content of the Siwi date fruit 
The data obtained from the amino acid analysis 
of the control, heat and irradiation treatments 
were tabulated in Table 4 and Fig. 5. Results 
showed that all essential and non-essential 
amino acids increased sharply after the heat and 
irradiation treatment comparing with control 
sample. Results indicated that the irradiated 
date samples had the highest amino acid 
contents in all the detected amino acid followed 
by heated treatment samples, while the control 
had the lowest amino acid contents. The most 
affected amino acid appeared to be Aspartic 
acid, Glutamic acid, Serine and Tyrosine while 
there were no significant differences between 
the control and the heated samples concerning 
isoleucin, leucin and glycine. On the other 
hand, these amino acids showed a slight 
increase in the irradiated samples. 
 [17] found no significant changes in the 
nutritional qualities of dry date fruits of Safawi 
and Soukaria cvs. As indicated by 
carbohydrates, protein and amino acids 
determination directly after irradiation 
(25Krads), as well as at 3, 6, 9, and 12 months 
storage periods at 25-35°C and 85-95% RH. 
[23] investigated the effect of four doses of 
methyl bromide i.e. 40, 60, 80 and 100mg/L in 
Deglet Nour date fruit and indicated no 
significant changes in protein variations but 
more statistically remarked in amino acids 
levels, especially glutamic and proline which 
increased.   
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Table 4. Amino acids contents of control, heat treatment and radiated Siwe date fruit mg/100g dry fruit 
 

Amino acid Control Heat treatment Irradiation  treatment 
Aspartic acid 15.57 31.592 73.78 

Threonine 11.73 12.43 20.09 
Serine 9.20 17.05 22.85 

Glutamic acid 29.85 46.93 69.74 
Glycine 27.62 28.99 44.90 
Alanine 30.75 32.67 49.13 
Valine 30.38 13.86 39.53 

Isoleucine 20.65 20.11 25.68 
Leucine 38.16 39.05 50.42 
Tyrosine 15.34 17.12 17.26 

Phenylalanine 14.68 17.58 19.32 
Histidine 13.41 192.06 20.16 

 

         
Fig. 5. Amino acids chromatogram in control Siwe date 

fruit 
 
On the other hand, methionine and lysine acid 
decreased. [18] found that  irradiation of sea 
bream (Sparus aurata) at dose of 2.5 kGy, 
increased  aspartic acid, serin, histidine, 
arginine, cystine, valine, leucine and proline 
while it decreased glutamic acid, asparagine, 
glycine, tyrosine, methionine, tryptophan, 
phenylalanine, isoleucine, lysine and 
hydroxyproline contents. 
 
Effect of heat and irradiation treatments on 
the microbial counts of Siwi Date fruit 
 
The effect of heat and irradiation treatments on 
the total bacterial and yeast and molds counts 
of Siwi Date fruit were studied and the results 
are presented in Table 5. Results showed that 
total bacterial counts were reduced immediately 
after irradiation to a greater extent, compared to 
the reduction in molds and yeasts, since the 
later are generally less sensitive to irradiation 
[28]. The microbial flora of both irradiated, 
heat treatment and control dates remained low 
until the end of storage period of 9 months. The 

irradiated samples had the lowest microbial 
counts, followed by the heat treatment samples.  

 
Table 5. Effect of heat and irradiation treatments on the 
total microbial count, yeast and molds of Siwi date fruit 

during storage for nine months 
Samples Storage time month 

0 3 6 9 
Control 

T. C. 
M+Y. 

 
22 x 102  
6.5 x 102 

 
12 x 102 
4 x 102 

 
10.5 x 102 
1.8 x 102 

 
4.2 x 102 
1.2 x 102  

Heating. 
T.C. 
M+Y. 

 
17.5 x 102 
2.8 x 102 

 
10.1 x 102 
1.24 x 102 

 
5.3 x 102 

0.75 x 102 

 
3.6 x 102  
0.55 x 102 

Irradiation.    
T.C.. 
M+Y. 

 
6.2 x 102 
2.2 x 102 

 
3.2 x 102 

0.98 x 102 

 
1.4 x 102 

0.64 x 102 

 
0.6 x 102 
0.4 x 102 

         T.C.= total count, M+ Y= molds + yeast (CFU/g sample) 
 
 
CONCLUSIONS 
 
The aim of this study is to investigate the 
effects of heating and irradiation treatments on 
the quality properties and the shelf life of the 
Siwi date fruit after treatment and during 
storage. Irradiation treatment was found to be 
superior to heat treatment for improving the 
quality as well as prolonging the marketable 
period of date fruit.  
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