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ABSTRACT  
 

Date pits powder has a rich composition of carbohydrates, dietary fiber, minerals, antioxidant and 
vitamins. The purpose of this study was to improve the nutritional value and acceptability of yogurt by 
adding different ratios of date pits powder. The physiochemical properties of yogurt samples prepared 
with different ratios of date pits powder included pH, titratable acidity, synersis, minerals, dietary fiber, 
total phenolic content, antioxidant activity and sensory evaluation which were determined during cold 
storage for21 days at 4o C. Results indicated gradual increase of pH values, dietary fiber, phenolic 
content and antioxidant activity as date pits powder ratio was increased. On the other hand, the acidity 
and synersis were decreased as the ratio of date pits powder was increased. During storage periods the 
pH values were decreased gradually and increasing gradually in acidity and synersis in all treatments 
throughout storage period of 21 days. The dietary fiber content was increased with increased date pits 
powder in the yogurt samples.  The results also revealed a gradual decrease in total phenolic content 
and antioxidant activity at 7, 14 and 21 days, respectively. The highest decrease was in total phenolic 
content and antioxidant activity shown in yogurt samples after 21 days of storage. Yogurt prepared with 
up to 3% date pits powder had similar appearance, flavor, texture, consistency, and overall acceptance 
as control yogurt. Yogurt prepared with more than 3% date pits powder had decreased appearance, 
flavor, texture, consistency, and overall acceptability compared with control yogurt.  

 
Key words: Date pits powder, physiochemical land sensory properties of yogurt, synersis, and 

antioxidant activity. 

 
Introduction 
 

Yogurt is an important dairy product, particularly for individuals with lactose intolerance. Yogurt 
is considered a healthy food because it contains viable bacteria that are considered probiotics. Milk and 
dairy products do not contain fiber. Fiber is found in the cell wall of fruits, vegetables, and cereals, 
(Lunn and Buttriss, 2007). Fiber of different sources is added to products to increase cooking yield and 
water-holding capacity, reduce lipid retention, improve textural properties and structure, or reduce 
caloric content by acting as a bulking agent (Larrauri, 1999). Consumption of foods containing fiber 
may prevent or decrease gastrointestinal disorders (Elia and Cummings, 2007), hypertension, 
hypercholesterolemia, coronary heart disease and cancer (Pereira et al., 2004 and Mann, 2007). The 
effects of different types of fruit as source of dietary fiber on the rheological properties of yogurt have 
been studied, and showed stable physicochemical properties of fortified yogurt during storage (Staffolo 
et al., 2004; Sendra et al., 2010). 

Date pits are produced in huge amounts in the Middle East as Date’s by-products but are most 
often wasted. It has recently been shown that they possess excellent nutritional qualities and represent 
a good source of bioactive components (Habiband Ibrahim2008; Habib et al., 2014). Date seeds were 
shown to be a rich source of antioxidants and therefore antihyperlipidemic, anticancer and 
antimutagenic (Habib et al., 2013). 

Date pits contain significant amounts of beneficial food components such as oleic acid, dietary 
fibers, and polyphenols. These compounds have been associated with reduced incidence of 
cardiovascular diseases and associated with overall health and well-being. Date pits have been recently 
used in the production of staple foods such as bread and hot beverages without impairment of sensory 
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characteristics. Using an undesired by-product of the Date industry as a raw material for functional 
foods has great economic potential value and is thus expected to grow in the coming years. (El-Juhany, 
2010). 

The high nutritional value of Date pits is based on their dietary fiber content, which makes them 
suitable for the preparation of fiber-based foods and dietary supplements. Dietary fiber has important 
therapeutic implications for certain conditions, such as diabetes, hyperlipidemia, and obesity, and may 
have a protective effect against hypertension, coronary heart disease, high cholesterol, colorectal and 
prostate cancers, and intestinal disorders (Tariq et al., 2000). 

Phenolic compounds of fruit seeds, such as phenolic acids and flavonoids, have been shown to 
possess many beneficial effects, including antioxidant, anticarcinogenic, antimicrobial, antimutagenic, 
and anti-inflammatory activities, and the reduction of cardiovascular disease (Shahidi and Naczk, 
2004). Thus, it is important to increase the antioxidant intake in the human diet, and one way of 
achieving this is by enriching food with natural phenolics. As some synthetic antioxidants may exhibit 
toxicity, have high manufacturing costs, and have lower efficiency compared to natural antioxidants 
(Soong & Barlow, 2004 ; Al-Farsi and Lee, 2008) have developed a technique that enriches the dietary 
fiber and phenolic content of date pits to 93.5 g/100 g and 18.1vg ferulic acid equivalent/100 g, 
respectively. 

The aim of this study was to evaluate the addition of different ratios (1.0, 2.0, 3.0, 4.0 and 5.0%) 
of Date pits powder as the source of phenolic compound and dietary fiber on physiochemical and 
sensory properties of yogurt during cold storage periods after 21 days at (4±1oC). 
 
Material and Methods: 
 

Fresh buffalo’s milk was obtained from Almarai  Farm ,Kingdom  Saudi  Arabia. 
Streptococcus thermophiles, Lactobacillus delbrueckii spp. Bulgaricus, and Bifidobacterium lactis 
were obtained from Chr. Hansens Lab. Copenhagen, Denmark. The cultures were propagated in 
sterilized skim milk and then incubated at 37 oC for 16 hrs. 

Gallic acid 1.1 – diphenyl 1-2-picryhydrazl (DPPH) were purchased from sigma chemical co. 
USA. 

Dates were obtained from Al Alwani Memoni Dates Factory located in Al Khumra Industrial 
City, Jeddah 
 
Preparation of date pits powder: 
 

Pits were extracted from the Date, washed and dried in an oven at 30°C for 48 hours. Pits were 
crushed using pestle and mortar followed by high speed laboratory blender and then sieved to obtain 
finely grounded powder. Date pit powder was stored under refrigeration until processing and analyses. 
 
Yogurt Production: 
 

Standardized Milk to 3.5% fat and 11% solids nonfat was heated to 85°C for 10 min. then cooled 
to 39±1°C. Starter culture of yogurt (L.bulgaricus and S.thermophillis) was added in ratio 1.5% to the 
milk and completely mixed, then incubated at 40 °C for about 3 hr. to coagulate at pH4.5.  The Date 
pits powder was added to the yogurts at ratio of 0% (control), 1%, 2%, 3%, 4% and 5% respectively. 
The final product was mixed then filled in 150-ml sterile glass jars and stored at 4°C. All samples were 
subjected to chemical, synersis and sensory analyses at 0, 7, 14 and 21 days. 

Moisture, ash, fat, protein, titratable acidity and dietary fiber were determined according to the 
Official Methods of Analysis (AOAC, 2010). The pH samples were measured using digital pH meter 
(Hanna, Italy).  

Degree of synersis, expressed as amount of free whey, was measured by the method of Al-
Kadamany et al. (2003) as follow: A mixed Date pit yogurt sample of 10 g was placed on a filter paper 
resting on the top of a funnel. After 10 min of draining in a vacuum condition, the quantity of remained 
Date pit yogurt was weighed and synersis was calculated as follows: 
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Free whey (g / 100g): [(weight of the initial sample - weight of the sample after filtration) / weight of 
the initial sample] X 100. 
Total phenolic contents  
 
          Total phenolic compounds were determined According to (Zheng and Wang (2001). by using 
Folin-Ciocalteu reagent and expressed as milligrams of Gallic acid equivalents (GAE) per 100 gm.  
Antioxidant Capacity 
           Radical Scavenging Activity (RSA %) assay Free radical Scavenging activity (RSA) of the 
samples was measured using the method of Brand-Williams et al. (1995). and expressed as percentage 
inhibition of the DPPH radical and was determined by the following equation: 
 

Abs control – Abs sample 
RSA=             ----------------------------- ----------      x l 0 0  

Abs control 
Sensory Evaluation: 
 
        Ten panelists from Food and Nutrition Department, Faculty of Home Economics, King Abdulaziz 
University, Kingdom Saudi Arabia were selected on the bases of their training and expertise in the use 
and evaluation of control of yogurt prepared with 1, 2, 3, 4 and 5% date pits powder. They evaluated 
20 g portions of each yogurt sample and used a quality rating score card for evaluation of color & 
appearance (9 points), flavor (9 points), body& texture (9 points), consistency (9 points) and overall 
acceptability as described by Nelson and Trout (1981). 
 
Statistical Analysis 
 

Statistical analysis of the data was carried out by ANOVA using SAS statistical software (SAS, 
1998). The significant differences among means were assessed by Duncan's multiple range tests 
(Duncan, 1955). 

 
Results and Discussion 

The chemical composition of date pits powder is presented in Table (1). Moisture content, total 
carbohydrates, fat, protein, ash and dietary fiber of date pits powder were 7.10, 72.70, 12.20, 6.10 and 
66.42 % respectively. These results are in agreement with Al-Farsi et al. (2007), the reported 
composition of seeds varied as follows: 3.1-10.3% moisture, 2.3-6.4% protein, 5.0-13.2% fat, 0.9-1.8% 
ash, and 71.9-87.0%carbohydrates. (Al-Farsi & Lee, 2008) found that, the dietary fiber, phenolic, and 
antioxidant content of several date seed varieties. Date seeds are a very rich source of dietary fiber; the 
level varied between 64.5 and80.15 g/100 g fresh weights. Insoluble dietary fiber (hemicellulose, 
cellulose, and lignin) is considered a major constituent of seed fiber. The determination of the macro- 
and micro-nutrient profiles of eighteen varieties of date seeds from date fruits cultivated in the UAE 
showed that date seeds contain high amounts of fiber (67.6–74.2 g/100 g) and considerable amounts of 
some minerals, vitamins, lipids and protein (Habib and Ibrahim, 2008). On the other hand, total phenolic 
content and radical scavenge activity of date pits powder were 38.40 mg GAE/g and 79.98 mg AAE/g. 
Calcium, Potassium, iron and zinc content of date pits powder were 8.40, 510, 1.40 and 1.20 mg/100g 
respectively. These results are confirmed by Ali-Mohamed and Khamis (2004) reported of the mineral 
content of date seeds on six varieties: their values were as follows (mg/100 g): 459.8-542.2 potassium, 
21.7-26.1 sodium,6.5-11.3 calcium, 61.3-69.5 magnesium, 2.8-6.0 iron, 1.3-1.7 manganese, 1.0-1.4 
zinc and 0.4-0.6 copper. 
 
The effect of Different ratio of date pits powder on pH values of yogurt: 
 

The effect of adding different ratios of date pits powder on the pH values of yogurt during cold 
storage periods after 21 days at (4±1oC) are also shown in Fig (1). The addition of date pits powder 
resulted in decreasing the pH values of yogurts. The pH values decreased gradually in all treatments 
throughout storage periods. The decrease in the pH values was apparently due to the increase in the 
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acidity resulted from the conversion of lactose to lactic acid during the storage period (Hossain et al., 
2012; Bakirci and Kavaz, 2008). This can be also explained by the further metabolic activities of the 
starter culture during storage (Bonczar et al., 2002).  
 
Table 1: The chemical composition of date pits powder 

Components % 
Moisture  7.10 
Protein  6.10 
Total carbohydrates 72.70 
Crude fiber 66.42 
Crude fat 12.20 
Ash 1.90 
Antioxidant activity DPPH 79.98 
Total phenolic mg/100g 3840 
Potassium mg/100g 510 
Calcium mg/100g  8.40 
Iron  mg/100g   1.40 
Zinc mg/100g  1.20 

. 

 
Fig. 1:  The effect of Different ratio of date pits powder on pH values of yogurt during cold storage 

periods after 21 days at (4±1oC). 
 
The effect of Different ratio of date pits powder on acidity % of yogurt: 
 

The effect of adding different ratios of date pits powder on acidity of yogurt during cold storage 
periods after 21 days at (4±1oC) are presented in Fig (2). The acidity of yogurt were decreased with 
addition of date pits powder. The acidity were increased gradually during storage in all treatments. The 
development in acidity of yogurt is mainly due to the conversion of lactose into lactic acid by lactic 
acid bacteria of yogurt culture  (Bakirci and Kavaz, 2008). Staffolo et al. (2004) reported that addition 
of commercial apple, wheat, bamboo, or inulin fibers had no effect on pH values of yogurt. The decrease 
in pH values indicates increase in acidity due to conversion lactose to lactic acid during storage period. 
These results were consistent with previous study in orange fiber fortified yogurt, in which about 0.2 
units of pH 3 reductions was observed after 14 days of storage (Garcia et al., 2005). 
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The effect of different ratios of date pits powder on synersis: 
 

Synersis is defined as a spontaneous water release from the gel caused by contraction. The most 
important causes of synersis in fermented products are the use of high temperatures of incubation, low 
solid content or inadequate storage temperatures (Amaya-Liano et al., 2008).The effect of adding 
different ratios of date pits powder on synersis of yogurt during cold storage periods after 21 days  at 
(4±1oC).are showed in Fig (3). The addition of date pits powder to yogurt decreased the synersis of 
yogurt and also further increased during the storage. The addition of date pits powder showed a decrease 
in the synersis of yogurt samples due to the decrease in acidity. During storage periods, the synersis 
increased which could be due to the increase in acidity during the storage. Bakirci and Kavaz (2008). 
observed an increase in the synersis of yogurt during storage periods. The increase in synersis could be 
due to the rearrangement of the protein. Staffolo et al. (2004) reported that no synersis was occurred 
when yogurt was fortified with 1.3% of wheat, inulin and apple fiber during 21 days of 
storage.   

 

 
Fig 2:  The effect of Different ratio of date pits powder on titratable acidity of yogurt during cold storage 

periods after 21 days at (4±1oC). 
 
The effects of different ratio of date pits powder on the dietary fiber content of yogurt 
 
           The effects of different ratio of date pits powder on the dietary fiber content of yogurt are 
illustrated in Table (2). The dietary fiber content of yogurt were increased by increasing of date  pits 
powder in the yogurt samples 0.62, 1.15, 2.08, 3.00 and 4.10 g dietary fiber /100 g yogurt prepared with 
1%, 2%, 3%, 4% and 5% date pits powder respectively. The dietary fibers from fruit and vegetable 
byproduct may be developed as food ingredients to offer the physiological functionalities on solubility, 
viscosity, hydration property, oil-binding capacity and antioxidant activity on food products (Elleuch 
et al., 2011;  Staffolo et al., 2004) used apple wheat, bamboo and inulin as source of dietary fiber for 
improving rheological properties of yogurt (Sendra et al., 2010). 

The dietary fibers from fruit and vegetable byproduct may be processed as food ingredients to 
offer the physiological functionalities on solubility, viscosity, hydration property, oil-binding capacity 
and antioxidant activity on food products (Elleuch et al., 2011) and  (Staffolo et al., 2004) used apple 
wheat, bamboo and inulin as source of dietary fiber for improving rheological properties of yogurt. 
Sendra et al., (2010) fortified yogurt with orange byproduct and showed increased viscosity and 
improved water absorption. Soukoulis et al. (2009) reported that dietary fibers from oat, wheat, apple 
and inulin are able to control the crystallization and re crystallization in frozen dairy products by 
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elevating the glass transition temperature. 
 

 
Fig. 3: The effect of adding different ratios of date pits powder on the synersis (%) of yogurt during 

cold storage periods after 21 days at (4±1oC). 
 
Table 2: The effect of Different ratio of date pits powder on the dietary fiber content of yogurt 

Treatments fiber g/l00g 
Yogurt with  

1% date pits powder 0.62e 
2% date pits powder 1.15d 
3% date pits powder 2.08c 
4% date pits powder 3.00b 
5% date pits powder 4.10a 

          Values with different letters in the same column are significant different at P<.0.05. 

 
Total phenolic content of yogurt prepared with different ratio of date pits powder: 
 

Total phenolic content of yogurt prepared with different ratio of date pits powder during cold 
storage periods after 21 days at (4±1oC).are illustrated in Fig (4).Total phenolic content of yogurt 
prepared with date pits powder were increasing date pits powder ratios increased in the yogurt product. 
On the other hand, during storage periods, the total phenolic content of yogurt after 21 days decreased 
gradually in all treatments throughout storage period of 21 days. 

Wallace and Giusti (2008) also reported that total phenolic content degrades rapidly during the 
first week of storage, but is relatively stable after weeks in yogurt fortified with berry and purple carrot 
extracts.  
 
Radical scavenging activity of yogurt prepared with different ratio of date pits powder: 
 

Radical scavenging activity of yogurt prepared with different ratio of date pits powder during 
cold storage periods at 4 °C are shown in Fig (5). Radical scavenging activity of yogurt prepared with 
date pits powder were increasing date pits powder ratios increased in the yogurt product. On the other 
hand, during storage periods, the total phenolic content of yogurt after 21 days decreased gradually 
in all treatments throughout storage period of 21 days. 
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Sensory evaluation 
 
          Sensory evaluation of yogurt prepared with different ratio of date pits powder during cold storage 
periods after 21 days at (4±1oC) are presented in Table (3). Significant differences in appearance, 
Flavor, texture, consistency, and overall acceptability for both control and yogurt samples prepared by 
added different ratio of date pits powder. Yogurt prepared with up to 3% date pits powder had similar 
appearance, Flavor, texture, consistency, and overall acceptability ratings as control yogurt.  Yogurt 
prepared with more than 3% date pits powder were decreased appearance, Flavor, texture, consistency, 
and overall acceptability compared with control yogurt.  A noticeable decrease in all sensory properties 
was showed during storage periods could be due to proteolytic activity of bacteria and the production 
of higher acidity (Bakirci and Kavaz, 2008).   
 

 
Fig. 4: The effect of Different ratio of date pits powder on total phenolic content of yogurt during cold 

storage periods after 21 days at (4±1oC). 
 

 
 
Fig. 5: DPPH radical scavenging activity of yogurt prepared with different ratio of yogurt during cold 

storage periods after 21 days at (4±1oC). 
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Table 3: Sensory properties of yogurt prepared with different ratio of date pits powder during cold storage periods 
after 21 days at (4±1oC). 

Properties Treatment 
Storage time (days) 

Zerotime 7 14 21 

Appearance    

Control  8.50a 8.30a 7.90a 7.60a 
1% Date pits powder 7.40b 7.20 b 7.20b 7.00b 
2% Date pits powder 7.30b 7.10b 7.00b 6.90b 
3% Date pits powder 7.20b 7.00c 7.10b 6.90b 
4% Date pits powder 5.20c 5.00d 4.80c 4.50c 
5% Date pits powder 4.70d 4.30e 4.00d 3.80d 

Flavor  

Control  8.60a 8.40a 8.20a 8.00a 
1% Date pits powder 7.80ab 7.40ab 7.20b 7.00b 
2% Date pits powder 7.20ab 7.00ab 7.00b 6.80b 
3% Date pits powder 7.00b 6.80bc 6.70c 6.60c 
4% Date pits powder 5.40d 5.20d 5.10d 4.90d 
5% Date pits powder 4.20e 4.00e 3.80e 3.60e 

Texture  

Control  8.10a 7.80a 7.50a 7.30a 
1% Date pits powder 8.20a 8.00a 7.60a 7.30a 
2% Date pits powder 8.30a 8.20a 7.70a 7.40a 
3% Date pits powder 8.40a 8.20a 7.80a 7.50a 
4% Date pits powder 6.50b 5.30c 5.10b 4.80b 
5% Date pits powder 5.10c 4.70d 4.50c 4.20c 

Consistency 

Control  7.60a 7.50 a 7.10a 7.00a 
1% Date pits powder 7.50a 7.30a 7.10a 7.00a 
2% Date pits powder 7.70a 7.50a 7.20 7.00a 
3% Date pits powder 7.70a 7.50a 7.30a 7.10a 
4% Date pits powder 5.60b 5.40b 5.20b 5.10b 
5% Date pits powder 4.40c 4.20b 4.00c 3.80c 

Overall 
acceptability 

Control  8.30a 8.10a 7.90a 7.70a 
1% Date pits powder 8.20a 8.00a 7.80a 7.60a 
2% Date pits powder 8.10a 8.00a 7.80a 7.60a 
3% Date pits powder 8.00a 8.00a 7.70a 7.50a 
4% Date pits powder 6.40b 6.00b 5.60b 5.20b 
5% Date pits powder 5.20c 5.00c 4.80c 4.40c 

 Values with different letters in the same column are significant different at P<.0.05. 
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