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 In date syrup manufacturing, date fruits(Phoenix dactylifera L.) areextracted with hot 
waterat temperature greater than 70OC for about 1 h. However, these conditions are not 

satisfactory for extraction greater amount of liquid sugar (date syrup). In addition, 

overheating for an extended period could damage nutritious materials and changes 
product’s color. In this study, pectinase/cellulase and sonication process were used to 

achieve maximum syrup extraction from a date fruit variety (Reziz) compared with 

traditional heating method. The following variables were examined: fruit/water (D/W) 
ratio, mixture of enzymes percent and ultrasonic power. Date fruits extract was filtered 

with filter system (Novox 200, filtrox) resulting in a clear syrupwhich was concentrated 

by a rotary evaporator until about 75% total soluble solids (TSS) to produce higher 
quality syrup. Physicochemical and rheological properties of collected samples during 

process were evaluated. Results showed that sonication power 25% at ratio 1/3 

D/Wcould lead to a higher recovery of  soluble solidsRSS (74.30 %) in a shorter time 
with a better physicochemical quality of syrup in comparison to mixture of enzymes 1.0 

% (66.70%) and traditional methods of extraction (58.45%). Data indicated the 

possibility of employing ultrasound (25%) or enzymes processes (pectinase/ cellulase 
0.1 %) for producing greater syrup amount highly desirable for use in food product 

development. 
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INTRODUCTION 

 

The date palm ( Phoenix dactylifera L.) is one of the oldest fruit trees in the Arabian Peninsula and has 

played an important role in day-to-day life of the people of this region for the last 7000 years [1]. The 

production of date fruits in the Kingdom of Saudi Arabia reached about 1.07 million tones. The global 

production of fruit from the date palm tree was estimated at 7.75 million tons worth US $3.82 billion in 2010[2]. 

Saudi Arabia is ranked as the second largest date producer in the world after Egypt, with an annual production 

of 1.078 million tons of dates produced from over 24 million date palm trees [2, 3]. 

The development of date fruits is divided into three stages, Khalal, Rutab and Tamr. Khalal stage dates are 

immature with hard texture, yellow or red or pink color, total soluble solids (TSS) of 30–45 brix, astringent and 

edible; Rutab stage dates soften at the tip of the fruit, RSS of 55–60°brix, free from astringency and edible; 

Tamr stage dates are fully ripped with RSS of 60–84°Brix and edible. Dates are generally harvested at Tamr 

stage that is after the development of TSS of 60–70°Brix that are edible at this stage. Date syrup (Dibis)has 

beenused in food formulations like sweets, snacks, confectionery, bakery products and health foods. Mature date 

fruits also processed into products such as date bars, date syrup, etc.Dates known to be rich in carbohydrates (80 

%) but quite low in protein (2-3 %). Date fruits (Tamr) contained moisture ranged from 10 to 22%, total sugars 

62 to 75 %, protein 2.2 to 2.7 %, fiber 5 to 8 %, fat 0.4 to 0.7 %, ash 3.5 to 4.2 %, total acidity 0.06 to 0.20 %, 

ascorbic acid 30.0 to 50.0 mg %,on dry weight basis. Date fruit as a nutritive product contains sugar substances 

about (70.6–76.3%), proteins (1.9–3%), fat (0.2– 2.8%), minerals (1.3%) and vitamins [4]. The flesh of a fully 

ripe date (Tamr), consist of two-third sugars and one-quarter water, the rest being mainly cellulose, pectin, ash, 

and vitamins. The date is considered as a nutritious fruit as research has indicated the clear contribution of dates 

to human health when consumed with other food constituents. Dates contain sufficient quantities of minerals 

and vitamins that help to prevent deficiency [4,5]. Dates also have an emerging role of importance as a 

substitute for refined sugar. In food technology, date syrup as the main and general by-product of date is used 

for making foodstuffs such as jams, marmalades, concentrated beverages, chocolates, ice cream, 

confectioneries, honey, etc. [6, 7, and 8]. As the Kabkab date has a high amount of wastes, it can be used for the 
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date syrup production with economical advantageous [9]. Date syrup (dibs) is probably the most common 

derived date product. It is produced as an incidental by-product when bagged humiddates are heaped for several 

months, some syrups extracted by the force of their own weight. In addition, it is produced in the home and 

village by extraction and boiling down of juice, and on a semi and full industrial scale. As the Reziz date has a 

high amount of wastes, it can be used for the date syrup production with economical advantageous [6]. In date,’s 

syrup industry the fruit are mixed with water and heated for around 1 h at 70°C, when the main components, 

sugars, are extracted. This method destroys some nutritive components and darkens the product’s color [6, 7, 

10]. 

Specific enzymes and their combinations are needed to optimize the extraction of any particular fruit juice 

about yield and quality.The use of cellulases and pectinases has been an integral part of modern fruit processing 

technology, involving treatment of fruit mashes as they not only facilitate easy pressing and increase in juice 

recovery, but also ensure the highest possible quality of products [6, 7, 9]. For example, pectinases could 

hydrolyze pectin and cause pectin-protein complexes to flocculate, so the resulting juice has a much lower 

amount of pectin and a lower viscosity, which is advantageous for the filtration process.These enzymes not only 

help in softening the plant tissue but also lead to the release of cell contents that may be recovered with high 

yield. Pectinases alsoused in sugar extraction process from date fruits. These enzymes break down complex 

polysaccharides of plant tissues into simpler molecules like galacturonic acids. Enzymes could be used 

economically if proper strategies are used for their optimization during clarification of fruit pulp [8]. 

A number of research papers have dealt with the ultrasonically assisted extraction of different materials. 

High efficiency and shortening of extraction time are the main positive outcomes of such extractions. The most 

important proposed mechanism for these behaviors is the intensification of mass transfer and easier access of the 

solvent to the content of the cell. In addition, the collapse of cavity near the cell wall can lead to cell disruption 

and releases the cell contents into the extraction medium. Ultrasound could also inactivate a range of 

microorganisms. Ultrasound in the range of 20– 100 kHz frequency is mainly used in industrial processes and 

that those with higher frequency are mainly used for detection and analyses   [12, 13]. 

The present study focuses onthe comparison of conventional, enzymes (pectinase and cellulase) and 

ultrasonically assisted extraction methods of liquid sugar from Reziz fruits to use in food product development. 

 

MATERIALS AND METHODS 

 

Materials: 

Date fruits: 

Date fruits (Phoenix dactylifera L.) at the tamr stage of maturity, i.e. Reziz, obtained from Al-Hassa 

Govemorate, Date Factory, Saudi Arabia were used in this work . 

 

Riziz Date Syrup: 

date syrup of Riziz variety at TSS (78%) was obtained from local market in Alhassa and used as control 

Sample for sensory evaluation. 

 

Enzymes: 

Pectinase and cellulase enzymes (in liquid state) were provided from Sigma company (USA) in form of 

aqueous solution. Activity of  pectinase( ≥3,800 units/mL)  and cellulase (≥1000 units /g).  

 

Ultrasound device: 

ÔMisonix’ model XL-2020, 20   kHz, 500 W, horn type machine with 12.7 mm tip  diameter. 

 

Filtration System: 

Filtration system (Novox 200, filtrox, Swiss) for fine purification was used. 

 

Chemicals: 

All chemicals and solvents were obtained from Sigma-Aldrich Co. (USA), unless otherwise specified. 

 

Methods: 

The date fruits were pitted and sliced to pieces with the approximate dimensions of 1 cm1 cm0.3 cm. 

Then  the prepared date fruits  were used for three  extraction  methods.  

 

Extraction of date syrup with water: 

Fruit pulp samples (100 gm) were put in an erlenmeyer flask (1 L) and water were added at different ratios. 

The date pulp/water ratios (D/W) were 1:2 , 1:3, 1:4 and 1:5 were blended using a hand-held blender (Phillips, 

Holland). The pH was adjusted to 6.0 ± 0.2as described by [6]. Each sample, in triplicate, was placed in water 
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bath at 70°C for 2 h. After heating, the slurry was filtered through a cheese cloth with a hand press to remove 

large impurities and insoluble matters, then centrifuged (model RC 28 S, USA) at 8000 g for 10 min. The 

supernatant was decanted and weighed.  

 

Extraction of date syrup with pectinase/cellulase: 

The extraction procedure was also repeated at 1/3 D/W with ratio addition of enzymes mixtures. Samples 

were blended using a hand-held blender (Phillips, Nethrlands).The pectinase and cellulase preparations (1:1) at 

the rate of  0.25, 0.50 and 1.0 % (v/w) were added and pH was adjusted to 6.0 ± 0.2 before the addition of 

enzyme preparations [6]. Each sample, in triplicates, was placed in a water bath at 50°C for 4 h. Then the slurry 

was filtered through a cheese cloth with a hand press to remove large impurities and insoluble matters.They 

were then centrifuged and the supernatant was decanted and weighed.  

 

Extraction of thedate syrup with ultrasonic waves: 

The extraction procedure was also repeated at ratio 1:3 W/D ratio using an ultrasonic device (Hielscher, 

Model UP400S, 400 W, with 14 mm tip diameter, Germany ) at different power of (15, 20 and 25 %). After 

blinding, each sample ( in triplicate) was placed in an Erlenmeyer flask (1 L), and water bath at 40°C for 2 hwith 

sonication for 60 min. [7]. Then  the slurry was filtered through a cheese cloth with a hand press to remove large 

impurities and insoluble matters. They were then centrifuged and the supernatant was decanted and weighed.  

 

Filtration Metod: 

The obtained extract from different extraction methods was filtered in a filter system (Filtrox AG, CH 9000 

St. Gallen, Switzerland) with an effective clarifying filtration area of 1.02 m2 and 2.0 µm pore size, operated at 

a pressure of 1 bar for fine purification. The clear extract was concentrated to about 78ºBrix using a rotary 

evaporator (Rotavapor R-124, Buchi, Switzerland) at 70 [5].The concentrated samples were packed in sealed 

glass bottles and stored at room temperature (20°C) until analyzed. 

 

Physicochemical analyses: 

The date fruit samples were evaluated for moisture, ash, protein and pectin contents (as Ca pectate) and 

acidity (as % citric acid) using standard methods [14]. Potassium and sodium were determined using a Flame 

Photometer. Calcium, magnesium and iron were detennined using Atomic absorption Spectrophotometer 2380 

[14]. 

 

(%TSS): 

Total soluble solids (TSS %)with main component of sugar in  date’s syrup were performed by Brix 

refractometry using the Abbé refractometer (Milton Roy, USA)  [10]. 

 

(%RSS): 

the recovery of  soluble solids (RSS %) was computed as recommended by[7] as follows:  

                                        Weight of extract × % TSS  of extract  

2.2.5.3. %RSS=               ----------------------------------------------   x 100 

                                                    Weight of date pulp taken 

 

Sugars: 

the identification and quantificatin of  Sugars (glucose , fructose and sucrose was conducted using HPLC 

(Agilent Technologies, 1260 Model Infinity,USA) with refractive index detection as described by [14,15].The 

separation was carried out using a purospher star NH2 column (4.6250mm5 µm, Merck, Germany).The 

color of the diluted date syrup was measured as optical density (O.D) at 520 nm using a spectrophotometer 

(Shimadzu, Model UV-1800, Jpan). pH was determined by pH meter (Jenway, Model 3520, UK) [15,16]. 

 

Sensory evaluation of date syrup: 

The sensory characteristics of date syrup samples were conducted to determine the acceptapility of the 

product. Surup samples were presented in a sealed pouch coded with different numbers to six panalists of staff 

members atKing Faisal University, Saudi Arabia, who were asked to rate each sensory attribute. Date syrup 

samples were evaluated. Syrup samples were evaluated for color, taste, texture and overall quality on a 9-point 

hedonic scale [17]. However, evaluated date syrup was compared with the Riziz date syrup from the local 

market (Alahsa -Saudi Arabia). 

 

Statistical analysis: 

Results were given as means ± standard deviation of three independent determinations (n=3). One way 

analysis of variance (ANOVA) was used to test of significancecomparison between means were tasted by 
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Duncan’s multiple range test. Differences were considered to be significant at p < 0.05 according to [18]. All 

statistical analyses were performed using SAS (9.3) [19, 20]. 

 

RESULTS AND DISCUSSIONS 

 

Physicochemical evaluation of  Reziz Date: 

The gross chemicalcomposition of Reziz date fruits is shown in Figure 1. It could be concluded that Reziz 

samples predominantlycontained sugars and moderate levels of crude protein and ash. The proximate 

composition of Reziz dates is sugars (79 %), Moisture (11%) crude protein (2 %), crude fat (2 %), ash (3 %) and 

pectin (2.5 %). However, it was clear from the obtained data that the moisture content of dates was less than the 

recorded average of semi-dry varieties (15%). This might be reasoned to a higher loss in moisture content after 

harvesting during storage and marketing. The obtained data are in agreement with these reported by [4,5,6]. 

 

 
 

Fig. 1: Chemical Composition of Riziz Date Fruits. 

 

Extraction of  Reziz date syrup: 

Date syrup is a popular commodity produced by some date processing plants in Saudi Arabia.  Moreover, 

considerable amounts of date syrup are produces at homes from local date varieties. Datefruits are grown in 

Saudi Arabia and their sugar content should justify their use as a source of liquid sugar sautés to many food 

industries. Date syrups are composed of large amounts of reducing sugars. Fructose and glucose are the major 

sugar fractions in date syrup [6,7]. 

The effect of D/W ratio on the sugar extraction rate (%RSS) of date syrup was presented in Figure2. The 

data revealed that, increasing the D/W ratio up to 1/3 increased the RSS %. This positive relationship could be 

due to the increased rate of molecular diffusion, reduced liquid viscosity and better liquid solid contact. Also, it 

is evident from data that, RSS % was relatively affected by the moisture content of date pulp, whereas, date 

fruits (at ratio 1/3 D/W) recorded the highest RSS % (58.45 %) compared with lowest ratio 1/1 D/W (52.55 %). 

The water to date ratio was evidently a very important parameter in solids extraction, for technical and 

economic reasons. A high ratio will assist rapid and thorough extraction. The low RSS % of the extract is not 

easy to preserve on the industrial scale and will require very high energy to concentrate. At low D/W ratio will 

leave much of the unextracted soluble solids [5, 6, and 7]. The extraction of date syrup from dates usually gives 

a yield of 60 %. It usually extracted by means of pressure or heat extraction (with 2.5 times their weight water), 

followed by filter press [6].  However, the results obtained are in agreement with the results of [6]. Thus, this 

ratio (1/3 D/W) was chosen in further experimental. 

 

Date syrup evaluation: 

The physical characteristics of date syrup are presented in Table 1. The %TSS andthe refractive index of the 

date syrup were higher (84.45 % and 1.4885 respectively). That was the principle due to the high level of sugars 

and relatively low moisture content. The pH value recorded 4.91 for date syrups. The optical density of 20 % 

TSS of date syrups at 520 nm was 0.56. The results confirm those previously recorded by [6]. The data showed 

that, the prepared date syrup had high acidity 0.69 % (as citric acid) , therefore the expected storage period will 

be larger. 

Moisture
11%

Sugars
79%

Protein
2%

Ash
3%

Fat
2%

Pectin
3%
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Fig. 2: Effect of date / water ratio (D/W) on the extraction yield (RSS %) of soluble solids from Reziz date fruit. 

 
Table 1: Characteristics of date syrup (at ratio 1/3 D/W) 

Date Syrup TSS 
(%) 

Sugars 
% 

Refractive index  Acidity  
% 

pH Color 
O.D 

Reziz Syrup 84.25 81.88 1.4885 0.69 4.91 0.56 

  

Table 2: Effect of pectinase/cellulose enzyme preparations (ml/100g) and Sonication Power on the extraction yield (RSS %) at ratio (1/3 
D/W)  of soluble solids from Reziz date.  

Extraction yield   RSS % Concentration (ml/100g) of pectinase and cellulose enzyme 

0. 50 0. 75 1.0 

RSS** 62.40 64.40 66.70 

 Sonication Power 

Power setup 15 % 20 % 25 % 

RSS** 68.35 70.58 74.30 

 

Effect of enzymes and ultrasound process on extraction of entrocellular content and reheological properties 

of different materials and treatments as will as economic steratigies were examined by many researchers [8, 9, 

10, 11, 12, 13, 21 ]. Effect of pectinase/cellulase enzyme preparations and ultrasonic process on the recovery of 

%RSS at 1/3 D/W from Reziz date is shown in Table 2. Three treatments of pectinase / cellulase enzyme 

preparations used namely, 0.50, 0.75 and 1.0 (ml/100g pulp date) with three treatments of ultrasound power (15, 

20 and 25%) were used for increasing the yield of syrup from fruits pulp at 1/3 D/W. Using these methods of 

extraction,% RSS for Reziz date variety was enhanced.  However, The addition of enzyme preparations, even at 

the level of 1.0 %, was found to increase the extraction yield of soluble solids from 62.40 to 66.70 %. As the % 

RSS from date pulps increased , that may open up the avenue for the use of such enzyme preparations for date 

fruit pulp processing for the development of sucrose substitutes based on date fruits. When pectinolytic enzymes 

are used deskinning is completed within 90 to 120 minutes. Pectinases are also used in sugar extraction process 

from date fruits [6,7,8]. However, The use of sonication power at 25% was significantly different than the 15 

and 20 % level, so the use of  25 % sonication power was found to be optimal for the maximum extraction 

yields of soluble solids from date fruit pulps. The present data are in the same line with that reported by other 

researchers[10, 12, 13]. 

The effect of different treatments (at 1/3 D/W) on sugars content is shwon in Figure 3 and Table 3. From 

such data, it was observed that the sugars content of date syrup samples arranged between 81.88 and 83.56%. In 

fact, ultrasound tratments resulted an increses in sugar content followed by enzymes treatments (83.56 and 

82.85 %, respectively). Meanwhile, the effect of different treatments (at 1/3 D/W)  on chemical composition of 

date syrup is shown in Table 3. The moisture content of date syrup samples was 17.20 -18.50 %, protein content 

was 1.16- 1.22 %, fat was 2.04- 2.22 % and ash ranged between 1.08-1.82 %. On the contrary, pectin content 

not detected in date syrup samples. This is due to the impact of using of enzymes mixture and filter system 

(Novox 200, filtrox) which could result entirely a clear juice. The obtained results agreed  with that reported by 

[5, 6, 7]. 

50

52

54

56

58

60

1/1 1/2 1/3 1/4
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Fig. 3: Effect of date / water ratio (D/W) on the extraction Sugars percent from Reziz date fruit. 

 

The minerals composition of concentrated date syrup prepared from Reziz pulp date (at 1/3 D/W) is 

summarized in Table 4. Date syrups are good source of minerals. However, the mineral composition of date 

syrup shows higher amount of K, fair amount of Na and low amounts of Ca, and Mg as well as trace amounts of 

Fe and Mn. Ultrasound tratments resulted in increses in minerals content followed by enzymes treatments. It 

could be concluded from the obtained results that, the slight increases in amounts of mineral content resulted 

afterthe addition of enzymes mixture with ultsound process [9]. This is due to the effect of enzyme mixture and 

destroying effect of ultrasound waves on date cell and more extraction of total soluble solids take place and the 

fact that elements content increased after drying as a result of concentration effect [10,12]. Also, the different in 

element contents during different drying methods is due to the differences in moisture content of samples. 

However, the obtained results are in accordance with the results obtained by [6, 7, and 8]. 

 
Table 3: Effect of pectinase/cellulase (1.0 ml/100 g) and Sonication Power 25 % on chemical composition % of date syrup, on dry weight 

basis (at ratio 1:3 D/W)  

Samples Moisture Sugars  protein Fat Ash  Pectin 

1* 18.50 81.88 1.16 2.04 1.82 0.00 

2** 17.50 82.85 1.22 2.22 1.06 0.00 

3*** 17.20 83.56 1.20 2.20 1.08 0.00 

 *Date Syrup   ** Date Syrup with enzymes 1.0 %  *** Date Syrup with Sonication 25 % 
 

Table 4: Effect of pectinase/cellulase and Sonication Power on Mineral composition of date syrup, on dry basis (at ratio 1/3 D/W, on dry 

basis)  

Date Syrup Macro-elements Micro-elements 

Ca P Na K Mg Fe Zn Cu Mn 

Reziz fruits 72.30 166.13 655.70 960.80 49.70 0.93 0.71 0.82 0.36 

1* 66.30 168.21 630.51 949.21 42.13 1.00 0.66 0.62 0.22 

2** 71.50 170.20 650.20 960.30 45.20 1.10 0.70 0.70 0.25 

3*** 73.40 173.15 668.70 983.70 53.20 0.13 0.75 0.78 0.32 

*Date Syrup  ** Date Syrup with enzymes 1.0 %  *** Date  Syrup with Sonication 25 % 
 

Physico-chemical compositions of concentrated date syrups before and after treatments with addition of 

pectinase/cellulase and ultrasound process have been presented in Table 5. Clear increase was observed in TSS 

% (83.25 to 86.00 %), slight increase in acidity (0.69 to 0.72%), and slight decrease in pH (4.91 to 4.83) while 

the acidity (as percentage citric acid) was increased from 0.69 to 0.72%. The sugar content (glucose, fructose 

and sucrose) was analysed by HPLC apparatus as mentioned in materials and methods. The date syrup had 

81.88 % total sugars on dry weight basis (36% fructose, 34.50 % glucose and 1.33 % sucrose), and 83.25 % 

total solids on dry weight basis. It is clear that fructose and glucose are the major fractions of sugars. It could be 

reported that Reziz date syrups contains approximately an equal amount of glucose and fructose (36.00, 34.50 

%), (37.05, 34.60 %) and (38.23, 35.33%) for date syrup, syrup with enzymes mixture (1.0%) and syrup with 

68

70

72

74

76

78

80

Riziz Fruit Syrup * Syrup ** Syrup ***

Su
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 %
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* Date Syrup control  ** Date  Syrup with enzymes 1.0 %  
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sonication 25%, respectively.Date syrups contained more fructose than glucose. In general, Saudi dates varieties 

contain about 70 % reducing sugars with almost equal quantities of glucose and fructose [4]. These results are 

coincided with the results of [6, 7, 10]. 

 
Table 5: Effect of pectinase/cellulase and Sonication Power on Physicochemical composition of concentrated date syrup (at ratio 1/3 D/W, 

on dry basis)  

Date  Syrup TSS 
 % 

pH Acidity 
 % 

Sugars 
% 

Fructose 
% 

Glucose 
% 

Sucrose 
% 

1 * 83.25 4.91 0.69 81.88 36.00 34.50 1.33 

2 ** 84.16 4.85 0.72 82.85 37.05 34.60 1.20 

3*** 86.00 4.83 0.72 83.56 38.23 35.33 1.00 

*Date Syrup  ** Date Syrup with enzymes 1.0 %  *** Date  Syrup with Sonication 25 % 
 

Organoleptic evaluation of Date syrups: 

The prepared date syrups were palatability tested in terms of color, taste, consistency, and acceptability 

compared with date syrup from local market as control. The results are listed in Table 6. It was evident from 

these data that syrup prepared at 25% of sonication power recorded the highest average scores for 

color,texture,taste,flavor and overall acceptability followed by syrup of 1.0% pectinase and cellulose enzyme 

mixture  and date syrup (1/3 D/W). From the same data, it was clear that the control syrup (from local market) 

recorded the lowest scores of all sensory evaluation terms. There were significant differences among all date 

syrups and control syrup in their organoleptic properties. The results stated that prepared date syrups by 

sonication 25% followed by pectinase and cellulose are highly desirable and more acceptable. However, the 

results obtained are in accordance with the results of other researchers[6, 9, 10, 13]. 

 
Table 6: Analysis of variance for organoleptic evaluation of date syrup (at ratio 1/3 D/W)  

Syrup Color 

 

Texture 

 

Taste 

 

Flavor Overall quality 

1 *          7.78 ±0.43c 7.56±0.51b 7.53±0.55c 7.39±0.53c 7.14±0.45c 

2 **        8.25±0.60b 8.28±0.43a 8.28±0.39b 8.28±0.43b 7.89±0.21b 

3***       8.64±0.38a 8.53±0.32a 8.64±0.33a 8.56±0.34a 8.61±0.32a 

Syrup control 7.06± 0.34d 6.78±0.39c 6.69±0.39d 6.97±0.36d 6.75±0.31d 

Within same column, means with the same letter are not significantly different 

* Date Syrup  ** Date  Syrup with enzymes 1.0 %  *** Date  Syrup with Sonication 25 % 
 

Conclusion: 

The data presented here indicate a strong possibility of producing concentrated date syrup for use in product 

development. Riziz date variety contained higher total sugar contents (83%). Among the various extraction 

procedures employed for producing date syrup, the use of 1/3D/W with ultrasonic process at power 25% gave 

the highest RSS (74.30%) compared with pectinase/cellulose at 1.0% (66.70%) and syrup control (58.45%).  

Reziz date syrups contained almost equal amount of glucose and fructose from all treatments. Glucose and 

fructose were the major sugars in date syrup. The date syrup was a good source of macro-elements like calcium, 

phosphorus, potassium and magnesium. The composition and sensory evaluation of Reziz date syrups confirmed 

that it was rich in sugar, minerals and high acceptability. It can be concluded that there is good potential and a 

possibility to produce syrup from date fruits for use as a replacement of sucrose in food products. Further studies 

are suggested for the use of these ultrasonic and enzymes process for the production of syrup from date fruits at 

different temperature and processing periods.  
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