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Abstract: The aim of the study was to assess the chemical and biochemical composition of 

heat-treated dates palm fruits (Phoenix dactylifera L.) cultivated in Algeria and stored under Modi-

fied Atmosphere Packaging (MAP). In this research, fresh dates palm fruits at harvest (Phoenix 

dactylifera L.) have been subjected at heat treatment at 55 ± 2°C for 20 min in a ventilated oven. The 

samples were packed in specific Polyethylene Terephthalate packaging (PET) bags with a thickness 

of 2.5 μm under MAP condition. The effect of this heat treatment on date fruits quality was inves-

tigated during 5 months of storage at room temperature storage (22 ± 1°C of temperature with 75 to 

80% of relative humidity (RH), and 10 ± 1°C with 85 to 90% of RH). Chemical and biochemical 

composition of the samples were studied. Results indicated that during storage the Brix degree, 

protein, and vitamin C content changed significantly (p<0.05). The major change was observed for 

lipid values varied from about 0.02 to 0.06% at 10°C, and 0.04 to 0.07% at 22°C for samples not 

heat-treated unpacked after 5 months of storage, these results represent a highly significant dif-

ference (p<0.01). Harvesting at Tamr stage followed by treating the fruits with heat disinfestation 

packed in MAP, and storing at 10 ± 1°C showed to be a promising method for maintaining dates 

fruits storage quality. 
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1. Introduction 

The cultivation of the dates has increased significantly in recent years [1]. Over the 

past 20 years, production has almost doubled (in 1996, about 5 million tons of dates were 

collected while in 2016 - about 8.5 million tons) [2]. Due to the increased production and 

exports, dates are now available all over the world and can be an inseparable part of the 

daily diet [3,4]. Dates are considered a high-energy food (300 calories/100 g) rich in: sugars 

providing quick energy intake [5], minerals [6], vitamins, phenols, flavonoids, 

anthocyanins and carotenoids with functional properties [7,8]. The soluble fiber helps 

against constipation [9]. The antioxidant properties of date fruits cultivars and varietes 

depending on the amount of phenolics, vitamins C and E, carotenoids, and flavonoids 
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present [10]. Dates are good source of energy as they consist of 70% carbohydrates, most 

of which are in the form of sugars; and dietary fiber, as 100 g of dates supplies 32% of the 

advisable daily allowance of dietary fiber [11]. Losses during harvesting, postharvest 

handling and marketing are high due to the incidence of physical and physiological 

disorders, pathological diseases and to insect infestation. Thus, the standard 

(CEE-ONU-DDP-08) [12], concerning the marketing and the commercial quality control of 

dates published by the UN in 2010, contains provisions concerning: the qualities that 

dates must have at the export control stage, after conditioning and packaging, sizing, 

tolerances, presentation and marking. Modified Atmosphere Packaging (MAP) is one of 

the convenient packaging methods that could be useful in reducing the wastes and 

extending the crops’ shelf life. Exposing dates to temperatures of 65 to 80°C for 30 min to 4 

h at high humidity controls insects [13]. Heated air at 50 to 55°C for 2 to 4 h (from the time 

the fruit temperature reaches 50°C or higher) is effective for insect disinfestation [14].        

According to Khali, 2008 [15], on different thermal scales tested, the heat treatmentat 

55°C/20 min, showed a significant reduction in the infestation of dates (destruction of 

eggs and larvae of Ectomyelois ceratoniae Zellers), in more of a more positive influence 

on the main quality criteria of the date and a better preservation of organoleptic and 

sensory characteristics. The purpose of packaging is to preserve food against spoilage 

(chemical, biological, physical and microbiological) and also to increase shelf life; thus, 

transportation is better and easier; in addition to packaging’s ability to protect the 

product, the relative information about the product could also be transferred to the 

consumer, including storage conditions, usage instruction and nutritional value of the 

product [16]. 
 

The proposed alternative is a physical treatment, dry heat treatment, at 55°C during 

20 min as disinfestation treatment, associated to modified atmospheres packaging in 

Polyethylene Terephthalate packaging (PET) film, and to follow their simple or combined 

actions on the chemical and biochemical composition of the date Deglet Nour during five 

months of storage in cold (10°C) and at room temperature. 

2. Materials and Methods 

                                2.1. Plant material 

 

The Deglet Nour variety dates, coming from the Tolga palm grove (Biskra-Algeria), 

were harvested on different regimes at the end of October (at Tamr stage), then 

transported and kept in cold rooms at 4 ±1°C. The dates were sorted and separated from 

their branches and the infested or bruised dates were eliminated. 

 

2.2. Heat treatment 

The heat treatment was carried out for 20 min in a ventilated oven set at 55 ± 2°C 

using the Memmert Vacuum Ovens VO101 (Federal Republic of Germany). A not 

heat-treated control batch was constituted. Dates (Heat-treated or not) were divided into 

homogeneous batches in plastic trays. The proposed alternative is a physical treatment at 

55 ±2°C for 20 min as a disinsectisation treatment, associated with a Modified Atmosphere 
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Packaging and to follow their simple or combined actions on the chemical and 

biochemical properties of the date (Phoenix dactylifera L.) over a period of five months of 

cold storage 10 ±1°C and at room temperature 22 ±1°C. 

 

2.3. Constitution of experimental batches and storage 

 

The dates are packaged in batches of 350 ±5 g. The date samples were divided into 

two groups of batches with six samples each, corresponding to the storage period (0, 1, 2, 

3, 4 and 5 months) before to be tested for the first at room temperature 22 ±1°C with a 

relative humidity of 75 to 80% and the second at low temperature of 10 ±1°C with a 

relative humidity of 85 to 90% of RH. After mixing the samples, they were randomly 

packed in 50 packages. The samples were packed in specific PET packaging (Polyethylene 

terephthalate) bags with a thickness of 2.5 μm under modified atmosphere. Each package 

was filled with dates under the stated conditions and kept at two temperatures of 10 ±1°C 

and 22 ±1°C inside the refrigerated incubator. The samples stored in usual package were 

considered as control group. After 1, 2, 3, 4 and 5 months of storage, forty-two samples 

were subjected to nutritional proprieties tests (Table 1). 

 

Table 1. Experimental batches. 

 Room temperature (RT=22°C) (Test I) Low temperature (LT=10°C) (Test II) 

 C1: (Control) not heat-treated - unpacked, preserved by freezing C2: (Control) not heat-treated - unpacked, preserved by freezing 

 Lot 1: Not heat-treated - Unpacked: NTUP Lot 1: Not heat-treated - Unpacked: NTUP 

 Lot 2: Not heat-treated - Packed: NTP Lot 2: Not heat-treated - Packed:   NTP 

 Lot 3: Heat-treated - Packed: TP Lot 3: Heat-treated - Packed: TP 

 Lot 4: Heat-treated - Unpacked: TUP Lot 4: Heat-treated - Unpacked: TUP 

 

2.4. Chemical and biochemical analysis 

 

Moisture content and pH were quantified according to AOAC methods in triplicate 

[17]. Titratable acidity was evaluated in fruit juice by titrating with 0.1N Sodium 

hydroxide (NaoH) in the presence of phenolphthalein as an indicator and the results were 

expressed as a percentage of malic acid according to AL-Qurashi and Awad, 2011 [18]. 

Level of total soluble solids (TSS) was measured in supernatant as Brix percentage in fruit 

juice using a refractometer, a drop of date syrup was put on the plate of the refractometer. 

The Brix degree has been read directly on the scale at the intersection of the border 

between the light fringe and the dark fringe [19]. Total nitrogen was determined by the 

Kjeldahl technique [20], and protein was expressed as the general factor 6.25 [21]. Lipid 

was determined from dried dates by the Folch method [22]. The dosage of ash is based on 

the destruction of all organic matter under the effect of high temperature (500 ± 25°C). 

Place a test sample of date syrup in a muffle oven for 3 to 5 h at 500°C. At the exit of the 

oven until the weight becomes constant (white or greyish white), place the samples in a 

desiccator for cooling. Weigh the cooled capsules [19]. Vitamin C values of samples were 

determined according to the Association of Official Analytical Chemists [23]. Total sugar 

has been identified by Dubois method and Bertrand method for reducing sugar; the 

sucrose content was obtained by the following formula: % Sucrose % Total sugar - % Total 
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reducing sugar [24]. Total sugars were determined by high-performance liquid 

chromatography [20]. Samples were spiked with various combinations of standard sugars 

(1-5 ppm) to monitor recovery, and the sugar concentration was calculated from peak area 

measurements [25]. The infestation rate is determined by the following formula: Number 

of infested dates / Number of dates observed × 100 [26]. 

 

2.5. Statistical analysis 
 

Results were expressed as mean ± standard deviation; variability between samples of 

dates was determined by the ANOVA test, using STATISTICA software (STATISTICA 

V6.1). Significance was accepted at 0.05 level of probability (p<0.05). The experimental 

data were subjected to analysis of variance followed by a multiple range Duncan’s test. 

3. Results 

3.1. Variation of chemical composition of date fruit 

The Deglet Nour date samples stored at room temperature and at 10°C had a pH 

between 5.30 to 5.60. During storage, the results showed a clear and significant increasing 

trend, both at room temperature to reach respective values of 6.32 and 5.84 in the 2nd 

month and 5th month of storage. Under the action of heat treatment, pH was increased 

significantly (p>0.05). The not heat-treated batches showed a non-significant increase in 

pH from the 1st (p>0.05) to the 4th month at room temperature, confirming to the trend 

observed in the not heat-treated control batches. Likewise, at 10°C, the heat-treated 

batches showed a non-significant increase with average pH higher than their heat-treated 

counterparts and stored at room temperature or not heat-treated. The packaging of the 

dates also caused a not significant decrease in the pH of the samples of TP and NTP dates 

stored at 10°C in the 5th month. On the other hand, the packaging of the dates also 

caused a non-significant increase in the pH of the samples of TP and NTP dates stored at 

room temperature for the 4th month and 2nd month. 

The heat treatment-packaging combination showed an equally non-significant 

decrease (p>0.05) for the heat-treated-packed batches stored either at room temperature or 

at 10°C. The general evolution of acidity shows a general increasing trend. On the other 

hand, the unpacked, control batches stored at room temperature show a decrease in 

titratable acidity with average values ranging from 5.80 at 0 month to 5.15 mEq/100g in 

the 5th month. This same trend was recorded in batches of dates stored at low 

temperature (10°C) until the 5th month (6.43 mEq/100g); beyond, a decrease is recorded 

(4.59 mEq/100g). The acidity values are significantly affected by the duration of storage. 

The NTUP and TUP batches show a significant decrease (p<0.05) in the average acidity up 

to the 5th month of storage but which remains high for the other months of storage, in 

particular in the 4th month at room temperature of respective values of (6.83 mEq/100g 

and 6.85 mEq/100g). The comparison of the average acidity values shows an average 

acidity of 6.32 mEq/100g for heat-treated batches stored at room temperature against a 

slightly lower average acidity (5.82 mEq/100g) for their not heat-treated counterparts. 

While it is significantly lower at 10°C (5.14 mEq/100g). 
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Mean curves
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Figure 1. Means values of chemical composition of the samples of dates, stored at 22°C and 10°C.  

NTP: Not heat-treated packed; TP: Heat-treated packed; NTUP: Not heat-treated Unpacked; TUP: Heat-treated Unpacked. 

 

It is clear that the infestation rate of Deglet Nour dates increases without significant 

difference (p>0.05) with storage at room temperature to obtain fully infested dates in the 

5th month (97.42%). This same trend with non-significant difference (p>0.05) is observed 

in unpacked not heat-treated dates stored at 10°C but at significantly lower levels (90.78% 

in the 5th month).  
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Heat-treated batches continued to be infested during storage, particularly at room 

temperature (95.74% in the 5th month), unlike batches stored at 10°C, which despite the 

continuation of the infestation but at significantly lower levels. This is more pronounced 

in the 4th and 5th month of storage (69.29% and 83.32% respectively). The packaging of 

dates has shown a remarkable effect in limiting the infestation of date stocks, even not 

heat-treated, both at room temperature and at 10°C. Significantly lower levels of 

infestation (p<0.05) are therefore observed (40.65% and 41.03% respectively in the 5th 

month at room temperature and at 10°C).  

The lowest infestation rates were observed in heat-treated-packed batches and 

monthly storage. These differences were significant compared to all heat-treated batches 

packed at room temperature. However, the heat-treated-packed-refrigerated batches at 

10°C differed from those maintained at ambient temperature, by remarkably lower 

infestation levels (p>0.05) than all the other batches (26.96% in the 3rd month). 

This content marks a decrease during storage both at room temperature and at 10°C 

and reaches the low contents of 23.34% and 23.41% in the 5th month, showing a highly 

non-significant decrease (p>0.05). In general, the duration and the temperature of storage 

exerted a non-significant effect on the decrease in the water content (p>0.05). The heat 

treatment caused a non-significant decrease (p>0.05) in this water content. This downward 

trend continues just as much in not heat-treated batches of storage at room temperature as 

in those stored at 10°C. The low level of water content observed in the dates analyzed is 

due to drying out during the shelf life of the dates. Determining the water content 

presents two main challenges: the first is technological; it informs us about the behavior of 

dates during the transformation process and the storage period. 

The heat treatment-packaging association showed a significant reduction in the water 

content for all the batches tested both at room temperature or at 10°C. The 

heat-treated-packed batches were able to keep average water contents lower than those of 

the other batches whether they were controls, or heat-treated packed or not but 

nevertheless lower than those of the not heat-treated batches packed in particular at 10°C. 

Packaging in PET film alone remains the best method of preserving against drying out the 

date by preserving the semi-soft consistency of the Deglet Nour date. 

At the reception, the dates had a soluble dry matter content "Brix degree" of 19%. 

This concentration increased without significant difference (p>0.05) during storage at 

room temperature to reach concentrations very close to 21% in the 5th month of storage. 

During storage, the heat-treated-packed batches stored at room temperature showed 

a non-significant increase in the soluble dry matter content (from 16.95% in the 1st month 

to 17.1% in the 5th month) with a value close to the control (18%) obtained in the 2nd 

month. The heat-treated-unpacked batches stored both at room temperature and at low 

temperature showed the same trend with significant difference (p<0.05). Similarly, the not 

heat-treated batches - unpacked and stored at room temperature and at low temperature 

showed a gradual and significant increase (p<0.05) in the Brix degree which becomes 

more pronounced from the 3rd month at room temperature and at from the 2nd month at 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 24 March 2021                   doi:10.20944/preprints202103.0591.v1

https://doi.org/10.20944/preprints202103.0591.v1


 

 

low temperature and stabilizes during the last months of storage. The comparison of the 

averages in soluble dry matter content shows that the heat-treated packed batches and 

stored at room temperature had the value closest to that of the control dates (19.79%). The 

other lots had average soluble dry matter contents higher than that of the control date. 

We note that the batches of packed dates heat-treated or not stored at 10°C are richer 

in mineral salts compared to the other batches stored at room temperature (1.2% and 

1.34% respectively), with a non- significant decrease (p>0.05) from the 3rd month of 

storage. All of the batches studied experienced remarkable stability during the storage 

period at 10°C as well as at room temperature. Our results for the eight batches of dates 

analyzed seem average. It should be noted that in not heat-treated unpacked dates, the ash 

rate is higher (1.73%). 

3.2. Variation of biochemical composition of date fruit 

The Deglet Nour date has total and reducing sugars contents of 70.41 and 20.58% 

respectively at room temperature and 67.51 and 25.18% at 10°C. During storage, the TUP 

sample experienced a significant drop (p<0.05) accentuated for both total sugars and re-

ducing sugars and for the contents of batches of unpacked not heat-treated dates (respec-

tively 46.20 and 19.22%) recorded at 10°C, while at room temperature, these contents are 

slightly higher (49.10 and 20.63%). Obviously the temperature and the shelf life have a 

significant effect on the reduction of the total sugars content of the batch of TUP at 10°C 

and the content of reducing sugars of batch of NTUP dates at room temperature. The ef-

fect of heat treatment results in a non-significant decrease in the total sugars content and 

on the reducing sugars of the other batches of dates studied. In heat-treated dates, the 

downward trend in total sugars continues although the levels recorded are a little higher 

compared to not heat-treated batches.  

Thus, in the 5th month of storage at room temperature, the total sugars content was 

maintained at 38.81%, lower than the content recorded in the same month at low tem-

perature for its not heat-treated counterpart. This effect is still noticeable for heat-treated 

batches and cold storage of 10°C where the total sugars contents were maintained at 

lower levels and close to those of dates stored at room temperature.  

The packaging of batches of not heat-treated dates in PET films before their storage 

made it possible to considerably slow down the decrease in total sugars throughout 

storage both at room temperature and low and this stabilizing effect was non-significant 

(p>0.05). The combination of packaging heat treatment has shown decreasing but less 

abrupt total sugar contents during their storage at room temperature than their respective 

not heat-treated and unpacked counterparts. However, it is the heat-treated packed 

batches and stored at 10°C which exhibit the best stability of the total sugars contents even 

up to the 5th month of storage. On reducing sugars, the heat treatment associated with the 

packaging makes it possible to considerably stabilize the contents of these sugars at levels 

close to those of fresh Deglet Nour despite the storage both at room temperature and at 

10°C. The sucrose content of batches of unpacked heat-treated dates at 10°C, shows a 

significant and gradual decrease (P<0.05) during storage and reaches a content of 15.32% 

in the 5th month, very low by intake at the initial content of 36.52%, this reduction may be 
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justified by the change in the rate of total sugars during the storage period. The heat 

treatment induced a significant reduction in this content but which remains stable with 

storage while keeping levels close to their respective not heat-treated controls.  

The packaging of the batches packed at room temperature and at 10°C, showed su-

crose contents higher than those of the control batches but lower than those of the 

heat-treated batches. This effect is more marked in packed heat-treated batches, in par-

ticular those stored at 10°C, where the sucrose contents were recorded moderately close to 

those of fresh dates.  
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      Figure 2. Means values of biochemical composition of the samples of dates, stored at 22°C and 10°C. 
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  NTP: Not heat-treated packed; TP: Heat-treated packed; NTUP: Not heat-treated Unpacked; TUP: Heat-treated Unpacked. 

 

This may be due to the low water content which constitutes an unfavorable medium 

for the activity of invertase unlike the soft and semi-soft variety. The values recorded for 

vitamin C from the unpacked heat-treated date stored at 10°C show a gradual and signif-

icant decrease (p<0.05) during storage. The lowest content is obtained in the 5th month 

(1.89 mg/100g) at 10°C. The heat treatment induced a significant decrease in the vitamin C 

content of the heat-treated batches compared to the not heat-treated control date. In these 

heat-treated batches, the downward trend continues at lower average levels than those of 

not heat-treated control batches. In the batches unpacked at room temperature, the levels 

of vitamin C recorded show a decrease with significant values (p<0.05), these contents 

decrease slightly compared to the other not heat-treated control batches. In batches 

packed at room temperature and at 10°C, the levels of vitamin C recorded show stability 

during storage with non-significant values (p>0.05), and the levels decrease slightly in the 

4th month and in the 5th month compared to the not heat-treated control batches. 

Heat-treated packed batches at room temperature show higher levels of vitamin C than 

their counterparts stored at 10°C. 

The protein content of not heat-treated unpacked and heat-treated packed dates 

stored at room temperature varies significantly (p<0.05) with respective values in the 5th 

month of 0.90% and 0.63 lower than those of temperature control dates ambient and also 

at 10°C, ie 2.11% and 1.13% respectively. 

It appears that the protein content of unpacked heat-treated dates stored at room 

temperature is between 0.67 and 1.03%. According to the figures, the amount of protein in 

this batch is lower has experienced a highly significant decrease (0.63% in the 5th month) 

compared to the control batch stored at room temperature as well as at 10°C. We can say 

that packed batches heat-treated or not heat-treated are more interesting from the point of 

view of protein content and that the latter are also rich in protein compared to the other 

batches of unpacked dates. According to our results, batches of unpacked not heat-treated 

dates stored at room temperature and at 10°C are very low in fat with respective values 

(0.02-0.06%) and (0.04-0.07%) compared to the control batches with a highly significant 

decrease at ambient temperature and significant at 10°C.  

Likewise, the batches of unpacked heat-treated dates showed a highly significant 

decrease from the third month of storage at room temperature as well as at 10°C. The 

packaging caused a remarkable reduction from the first month of storage of the batches of 

heat-treated and packed dates at room temperature and at 10°C, this reduction was sig-

nificant. The batches of not heat-treated packed dates stored at room temperature and at 

10°C are richer in fat compared to the other batches studied. Have experienced a 

non-significant decrease (p>0.05) throughout the storage period. In all of the batches 

studied, the not heat-treated packed dates stored at room temperature are relatively richer 

in fat, the content of which is 0.81%. 

4. Discussion 

The pH of dates varies according to the stages of development of the date [9,27]. 

Succinic acid, isobutyric acid, citric acid, oxalic acid, and formic acid have been identified 

in dates [28]. Comparable results have been recorded by Ganbi, 2012 [29], show that date 

pulp in the fully matured stage (Tamr) has a pH of around 5.65. AL-Gboori and Krepl, 

2010 [30], report in the case of four Iraqi varieties (Hallawi, Sayer, Khadrawi and Zahdi), 
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pH values between 5.60-6.70. However, Forouzan et al., 2012 [31], report relatively low 

pH values between 3.66 to 5.06. 

The pH of dates is slightly acidic, this is due to organic acids (citric, malic and oxalic 

acids) and polyphenol residues in fruits [32]. This positive influence of packaging for 

modified atmospheres on the chemical characteristics (pH and acidity) has also been re-

ported by Gomez and Artes, 2005 [33].These results agree with those of Hofman et al., 

2003 [34], for whom low temperature conditioning alone in combination with heat treat-

ment has potential for disinsectization. Reynes, 1997 [35], reported that low temperatures 

hinder the development of weeds. The packaging constitutes an effective barrier against 

reinfestation. These results clearly indicate the interest of the combination of refrigeration 

and heat treatmentin reducing the infestation rate. Our results confirm those of Jang et al., 

2001[36], who reported that a heat treatment combined with cold is a very good means of 

pest control. 

The water content of the Deglet Nour date at reception and 24.54%, making it possi-

ble to classify our date in the standard of semi-soft varieties [37]. The second concerns the 

safety of the date, since it is established that the water content has an effect on microbial 

growth [38]. It has been reported that dates have a very high concentration of sugar which 

gives them a hygroscopic character leading to a reduction in the availability of water 

which would lead to a decrease in microbial activity. This property is widely used in the 

preservation of several foodstuffs [39]. 

They are lower than those reported by Ganbi, 2012 [29], for a Saudi variety, ie 13.69%. 

AL-Gboori and Krepl, 2010 [30], cited lower values compared to those mentioned above, 

varying between 7.30-9.50%. One of the important qualitative characteristics in deter-

mining the flavor of fruits is the total number of the soluble solids shown in the form Brix 

degree [40]. In the other lots, however, the dates are poorer in ashes. Many authors, in-

cluding AL-Gboori and Krepl, 2010 [30]; Ganbi, 2012 [29], agree that the date contains ash 

contents of around 2%. The ash content can vary between less than 1% to over 6% [41,42]. 

The increase in sucrose content observed was also reported by Perez-Tello et al., 2001 

[43], during storage at 10°C for 2 months, and would be considered by these authors as a 

physiological response to changes in the cold (chilling injury). The temperature of 10°C, 

would be able to reduce the response of the fruit to chilling inury. This same observation 

was made by Holand et al., 2002 [44]. The low temperatures can prevent the activity of 

pectin degrading enzymes. Since activity of degrading enzymes such as pectinesterase 

and also polygalacturonase is one of the most important factors in softening the fruits, any 

factor that causes delay in the activity of these enzymes can maintain the tissue firmness 

better [40]. It is well known that dates are important sources of carbohydrates; this was 

demonstrated in several previous studies on some Arabian date fruits [45,46]. 

Many authors, including Forouzan et al., 2012 [31]; EL Hadrami and AL-Khayri, 2013 

[47], having worked on several varieties of dates affirm that the date sugars would vary 

according to the variety, pollen, stage of maturation and climate. On the other hand, the 

soft varieties are very rich in reducing sugars, the semi-soft varieties contain as much su-

crose as reducing sugars [6]. Several authors point out that dates contain significant con-

tents in total sugars. Namely: Mimouni, 2009 [48], (67.33 to 71.79%); AL-Gboori and Krepl, 
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2010 [30], (86.10-87.91%). In general, the results reported by different authors depend in 

part on the method of analysis used. Nevertheless, all agree that the total sugar content of 

dates is around 60 to 80% of the pulp. The proportion of reducing sugars in dates varies 

depending on the variety studied. Results have been mentioned by Elleuch et al., 2008 [6], 

according to their study on two Tunisian varieties (Deglet Nour and Allig) of different 

consistency (semi-soft and soft). They recorded variable values in reducing sugars, 

namely 27% and 59% for the variety Deglet Nour and Allig respectively. However, the 

reducing sugar content for Algerian varieties Deglet Nour (semi-soft), Degla Beida (dry) 

and Ghars (soft) fluctuates between 13 and 70% [48]. The values mentioned by AL-Gboori 

and Krepl, 2010 [30], are around 73.40 - 82.70%, which shows that their study material is 

made up of soft varieties. Dry dates contain a high level of sucrose compared to soft and 

semi-soft dates Elleuch et al., 2008 [6] (53%); Mimouni, 2009 [48], (44.82%). 

Date fruits have a low vitamin C content as 100 g of dates can supply approximately 

7% of the recommended daily intake of this vitamin; nevertheless, the content it is still 

higher than that of plums, apricots, figs, and raisins [49,50]. 

The latter although the vitamin C content decreases gradually with storage and 

nevertheless show a relatively better stability in the last months of storage. Indeed, Seung 

and Kader, 2000 [51], report that the vitamin C content of fruits and plants is reduced in 

atmospheres low in O2. These same authors; report that heat treatment decreases the 

content of vitamin C, but later limits the loss of this vitamin during cold storage. The 

lowering of the O2 content limits the oxidation of ascorbic acid, while the increase of the 

CO2 content beyond a threshold specific to each sample, causes its rapid destruction as 

well as that of the dehydroascorbic acid [15]. According to Reyes et al., 2007 [52], the 

content of vitamin C can be influenced by various factors, genotypic differences, 

pre-harvest climatic conditions, cultural practices, maturity and post-harvest procedures 

including heat treatment. On the other hand, the batches of dates stored at 10°C showed 

stability throughout the storage period with a slight non-significant decrease (p>0.05) in 

the 5th month of storage. However, AL-Gboori and Krepl, 2010 [30], report values of 

around 2.78%. Studies carried out by Alkaabi et al., 2011 [53], on five Saudi varieties, show 

that dates contain a protein content ranging between 1.16 to 1.62%. Our results are close to 

those cited above. These results are comparable to those found in the literature which 

place the protein level between 0.90-2% [6,54]. 

On the other hand, these contents are lower than those reported for UAE dates, viz., 

Gash Gaafar, Gash Habash, Shahla, Bushibal, and Lulu ie 0.2 to 0.5% [55]. The date con-

tains a small quantity of lipids whose rate varies between 0.43 and 1.9% of the fresh 

weight [7]. In conclusion, we can say that packaged batches heat-treated or not 

heat-treated are more interesting from the point of view of protein content and that the 

latter are also rich in protein compared to the other batches of unpackaged dates. 

The average fat content was 0.14 g/100 g for fresh dates and 0.38 g/100 g for dried 

dates [56]. This was also consistent with other results on date fruit fats [42,47]. 

5. Conclusions 
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Among the tested simple or combined actions, heat treatment-packaging combina-

tion and especially during storage in cold of 10°C, appeared as the best treatment permit-

ting to maintain the criteria of quality of the date very near of those of the fresh date 

during the whole 5 months of storage. In particular, we compared the effects of disinfes-

tation by heat treatment or by using a combined heat treatment-MAP packaging treat-

ment. The main objective of the study that we conducted was indeed to show the feasi-

bility and the advantages of this technological alternative. Indeed, this study has high-

lighted the advantages and disadvantages of the introduction of the MAP technique in the 

packaging of dates which improves its marketing. During the study, we found that the 

packaging seems to have a positive effect on acidity, especially in batches stored at 10°C. 

This combination seems to have a better effect on preserving the acidity of the date, thus 

allowing the pleasant flavor of Deglet Nour to be preserved. The packaging of dates has 

shown a remarkable effect in limiting the infestation of date stocks, even not heat-treated, 

both at room temperature and at 10°C.  

The heat treatment-packaging association showed a significant reduction in the wa-

ter content for all the batches tested both at room temperature and at 10°C. Packaging in 

PET film alone remains the best method of preserving against drying out the date by 

preserving the semi-soft consistency of the Deglet Nour date. The packaging of batches of 

not heat-treated dates in PET films before their storage made it possible to considerably 

slow down the decrease in total sugars throughout storage both at room temperature and 

low and this stabilizing effect was not significant (p>0.05). On the reducing sugars, the 

heat treatment associated with the packaging makes it possible to considerably stabilize 

the contents of these sugars at levels close to those of fresh dates despite the storage, 

whether at room temperature or at 10°C. The heat treatment induced a significant de-

crease in the vitamin C content of the heat-treated batches compared to the not 

heat-treated control date. In these heat-treated batches, the downward trend continues at 

lower average levels than those of not heat-treated control batches. The heat-treated or not 

heat-treated packed batches are more advantageous from the point of view of protein 

content and that the latter are also rich in proteins compared to the other batches of un-

packed dates. The packaging caused a remarkable reduction in lipids from the first month 

of storage of the batches of heat-treated and packed dates at room temperature and at 

10°C. The heat treatment-packaging-storage at 10°C combination represents a way of 

conservation permitting to assure an optimal commercial quality of the dates.The dates 

thus treated present an excellent faculty to storage beyond the 05 tested months. In terms 

of prospects for this work, the relationships between date polyphenols and polyphe-

noloxidase and peroxidase activities deserve special study. 
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