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ABSTRACT  
 
 Date palm kernel (DPK) is a solid waste of date’s industry and date consumption. Kernel is about 12 -15% 
of the date (wt/wt) so if the world production is more than 7 (seven) million metric tons; the kernels (seeds) 
shall be about one million metric tons that almost consider waste. This research studied the potential of 
producing a nutritious drink from DPK. The DPK powder was analyzed for nutritional compounds that resulted 
in protein 0.99 mg/g, glucose 0.74 g/L fructose 0.6 g/L and anther traces of simple sugars. Analysis of mineral 
elements in the ash showed the average values of Cu, 0.92 mg/L; Ca, 2.04 mg/L; Fe, 0.91 mg/L; Mn, 0.43 mg/L; 
Mg, 4.99 mg/L and K, 6.74 mg/L. Factorial design was used for optimization with three independent variables, 
which were the volume of water, amount of sucrose and citric acid. The maximum overall acceptability through 
the sensory evaluation test was achieved for the DPK drink formulation of 150 mL water, 30 g sucrose and 4.0 g 
citric acid. Analysis of the results was evaluated using Design-Expert (DX6) software by statistical tools.   
 
Key words: date palm kernel (DPK), DPK drink, solid waste. 
 
Introduction 
 
 Date palm tree (Phoenix dactylifera L.) is grown extensively in arid and semi-arid regions of the world; like 
northern Africa, the Arabian Peninsula and Iran (Ahmed, et al., 1995). Date palm constitutes the principal 
source of remuneration and the basis of economy for the people living in the Sahara. The world production of 
dates has increased considerably during the last 30 years. Indeed, the production has tripled from 2,289,511 tons 
in 1974 to 6,772,068 tons in 2004 (FAO STAT, 2005).  
 Phenolic compounds of fruit seeds mainly phenolic acids and flavonoids, have been shown to possess such 
benefits as antioxidant (Peterson & Dwyer, 1998), anti-carcinogenic (Bailey & Williams,1993; Block, 1992), 
antimicrobial (Takechi, Tanaka, Nonaka, & Nishioka, 1985), anti-mutagenic (Liverio, Puglisi, Morazzoni, & 
Bombardelli, 1994) anti-inflammatory activities (Landolfi, Mower, & Steiner, 1984) as well as reduction of 
cardiovascular diseases (Diplock et al., 1998; Halliwell, 1997). 
 Considering the protein, fat, mineral and carbohydrate contents of date seed (pits) could be used to meet 
part of the nutritional requirements of animal feeds (Gamil-Abdel-Hafez, Fouad-Shalaby, & Akhal, 1980). 
Seeds as by-product of date processing industries could be regarded as an excellent source of food ingredients 
with interesting technological functionality that was also used in food as an important source of dietary fiber jam 
from DPK (Mirghani et al., 2012). DPK contained a large quantity of fiber that may have health benefits 
(Barreveld, 1993). Yousef et al., 1989 studied the acid detergent fiber gives the hemicellulose content of the 
DPK. It should be noted, however, that the acid detergent fiber is very high, which may indicate the presence of 
substantial amounts of lignin and perhaps resistant starch in DPK. Furthermore, plant fibers can exhibit unique 
qualities, such as antioxidant capacity and inherent susceptibility to fermentation to release ferulic acid and 
glucose retardation indices. Due to their importance in developing functional foods from date pits, the 
carbohydrates should be characterized further, especially for the presence of resistant starches (Popenoe, 1973). 
Thorough investigation of these fibers, as well as other interesting and associated components in DPK, Tariq et 
al., 2000 proposed their potential uses as functional foods.  
 DPK can be a source of dietary fiber without any negative impact on sensory quality of end-products if they 
are properly milled (Almana and Mahmoud, 1994). 
 Date seeds (pits) constitute approximately 10% of the fruit (Almana and Mahmoud, 1994). In the United 
States, date pits have been a problem to the date industry as a waste stream. Pulverized ground date pits are 
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being used on a small scale, on dirt roads as a type of road base gravel. However, finding a way to make a profit 
of the pits would benefit date farmers substantially.  
 Occasionally, in the Middle East, date pits are used in animal feed. Vandepopuliere et al. (1995) 
incorporated date pits in broiler starting diets at levels ranging from 5 to 27%. Diets, containing date pits, 
supported broiler weights and resulted in feed conversions comparable to, or better than, the control diet. 
Several investigations on the effects of pits in animal diets suggest the presence of substantial amounts of 
tannins, resistant starch (Hadarmi, 1999) and natural anabolic agents (Elgasim et al., 1995). Almana and 
Mahmaud (1994) evaluated DPK as an alternative source of dietary fiber in comparison with wheat bran and 
suggested that they may provide a valuable contribution to dietary fiber intakes. Therefore, date pits were 
examined because they may have an extractable high value-added component, functional foods such as 
production of oil and jam from DPK. 
 The main objective of this project is to formulate a nutritious drink from date palm kernel (DPK) and to 
evaluate the product through sensory evaluation. 
 
Materials and Methods  
 
Materials: 
 
 Ascorbic acid, citric acid and saccharose were obtained from the department of biotechnology engineering, 
Kulliyyah of Engineering, IIUM. Malaysia. Date palm was purchased from the local market, Selangor, 
Malaysia. Dietary fiber from Gum Arabic was donated by the Gum Arabic Compony Ltd. Sudan.  
 
Equipments: 
 
 Analytical balance (Ross), beakers, drying oven (Memmert), glass rods, hot plate (Erla), Laboratory blender 
(Waring Commercial and National), mortar and pestle, sieves and spatulas were used in the research. 
 
Experimental 
 
Preparation Of Date Palm Kernel (DPK): 
 
 DPK were separated from the fruits, soaked in warm water, washed with distilled water and then dried up in 
oven at 50° C for 48 hours (Figure 1). The dried seeds were then crushed initially with mortar and pestle, 
followed by high speed blender and then sieved to get powder of DPK (Figure 2).  
 

             
 
Fig. 1: Dry DPK in oven at 50°C followed by crushing. 

 

      
 
Fig. 2: DPK powder sieved to obtain the fine seed powder. 
 
Preparation Of DPK Cordial Drink: 
 
Sucrose, citric acid and ascorbic acid were purchased from SIGMA, USA for producing the date palm kernel 
drink. 
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Determination Of Mineral Elements: 
 
 HNO3 and ultra pure water were used for digesting the DPK powder for the determination of Ca, Mg, Fe, 
Mn and Ca by using Atomic Absorption Spectrophotometer (AAS). For determination of potassium by using 
HACH DR 5000, Potassium Reagent 1 Powder Pillow, Potassium Reagent 2 Powder Pillow and Potassium 
Reagent 3 Powder Pillow were used as stated in Tetraphenylborate method. 
 
Determination Of Reducing Sugars: 
 
 Phenol, dinitrosalicyclic acid, sodium potassium tartrate and sodium hydroxide were used for determining 
glucose in the date palm kernel. For determination of fructose by using HPLC, the chemicals needed were 
fructose for the preparation of the standard and 0.5 mM sulphuric acid. 
 
Preparation Of DPK Drink: 
 
 10g of DPK powder was boiled in water for 30 minutes at 100º C. After that, sucrose was added to function 
as additional sweetener to the date palm kernel drink. The sample was cooked in an open beaker at 100º C for 
about 1 hour with mechanical stirring at 150 rpm. Then, 0.5 g ascorbic acid as antioxidant was added. Next, the 
sample was brought to a slow boil and kept heating. Citric acid was added at the end of cooking to adjust the pH 
in order to maintain it in acidic condition to about pH 4 ± 0.1 (Besbes et al., 2009). The sample was heated until 
the solution became concentrated. The produced cordial drink was then hot filled in a new clean glass/plastic 
container and capped before sterilization at 90º C for 10 minutes. The DPK drink was cooled to ambient 
temperature and then stored at 4º C prior to physico-chemical and sensory analysis. The amounts of DPK 
powder and ascorbic acid were kept constant for every sample which was 10 g and 0.5 g respectively. 
 
Determination Of Solubility: 
 
 The prepared drink was decanted (leaving behind the solid in the container). The solid was placed on a filter 
paper; it was measured at first and then heated until the precipitation was completely dry. Finally, the final 
weight of the solid was measured. The solubility of the DPK powder was measured as shown in Equation 2. 
 

% Solubility =  .………………………………………. 2 

Where: 
m1 = weight of the solid + filter paper 
m2 = weight of the filter paper 
m3 = original weight of the DPK powder used 
 
Results and Discussion  
 
Dpk  Drink:  
 
Moisture Content: 
 
 The moisture content of DPK powder used in the preparation of DPK drink was 4.275 %. The moisture 
content of the kernels had a major impact on how long the kernels would be able to keep in storage and remain 
nutritious and edible. An exception to this, the raw kernels which were particularly susceptible to microbial 
growth should be stored with 8 % moisture content or less (Akpan, 2007).  
 
 
Analysis Of DPK Powder: 
 
Protein Content: 
 
 The total protein in the DPK powder was determined according to the Lowry method (Lowry et al. 1951). 
The values of the absorbance taken at 660 nm for constructing the standard curve were presented in Table 1. 
Then, the values of the absorbance were plotted against the known amount of protein for the standard calibration 
curve (y = 0.943 x + 0.017; R2 = 0.998) (Figure 3), which was used to calculate total protein content. From the 
experiment tested on the DPK powder, the absorbance value was measured to be 0.942. Thus, the total protein 
obtained for the DPK powder was 0.9809 mg in 50 mg DPK powder which was about 1.9618 %. 
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Table 1: Absorbance taken at 660 nm for the protein standard curve. 
Absorbance Resulting protein (mg) 

0.25535 0.25 
0.20674 0.20 
0.15813 0.15 
0.10952 0.10 
0.06091 0.05 
0.02230 0.00 

                                                                        
 

 
 
Fig. 3: Protein standard curve. 
 
Mineral Content (Ca, Mg, Cu, Fe And Mn): 
 
 The determination of mineral elements of calcium (Ca), magnesium (Mg), copper (Cu), iron (Fe) and 
manganese (Mn) was carried out by using atomic absorption spectrophotometer (AAS) after digesting the DPK 
powder. The nitric acid was used in dry ash digestion in order to remove the organic materials and convert the 
metals present into soluble forms. The concentrations of mineral elements contained in the DPK are presented in 
Table 2.  
 
Table 2: Concentration of mineral elements by using AAS. 

Mineral Elements Concentration (mg/g) 
Dry Method 

Copper (Cu) 0.9227 
Calcium (Ca) 2.0352 
Iron (Fe) 0.9108 
Manganese (Mn) 0.4285 
Magnesium (Mg) 4.9900 

 
 Calcium is an essential chemical element largely concerned with the structure and rigidity of bones and 
teeth while magnesium is important for numerous biochemical and physiological processes including energy 
production, protein synthesis, muscle contractions and vascular tone (Clark, 2006). Table 8 showed that calcium 
and magnesium were present in the DPK in large amount which were 2.0352 mg/g and 4.99 mg/g respectively. 
On the other hands, copper, iron and manganese were considered as micronutrients and needed in a small 
amount in human’s diet. Copper is involved in respiration, protein metabolism, healing processes, maintenance 
of hair color, and formation of the myelin sheaths which protect nerve fibres. Iron is a constituent of 
hemoglobin. Manganese is necessary for blood sugar regulation, healthy nerves and brain, sex hormone 
production, normal skeletal development and a healthy immune system. 
 Potassium, K: Potassium is an important electrolyte in the body which is intimately associated with sodium 
metabolism. Potassium is essential for the transport of nutrients into each cell and waste products out of the cell; 
it also helps to normalize the heartbeat. Deficiency of potassium might lead to nervous disorders, insomnia and 
other serious complications (Clark, 2006). In Tetra- phenyl borate Method, potassium in the DPK was reacted 
with the sodium tetra-phenyl borate to form potassium tetra-phenyl borate which was indicated by the presence 
of an insoluble white solid. The amount of the turbidity produced is proportional to the potassium concentration. 
From the reading at 650 nm, it was measured that the potassium concentration in date palm kernel was about 
6.74 mg/g.   
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Sugar Content:  
 
a- Glucose: 
 
 According to Al-Hooti, Jiuan and Quabazard (1995), the three major sugars contained in the date kernel 
were glucose, fructose and sucrose. The reducing sugar analysis of glucose was performed by using 
Dinitrosalicyclic acid (DNS) method (Miller, 1959). In this study, after adding the DNS reagent and boiling the 
sample for 5 minutes at 95 °C in water bath, a reddish-brown reduction product had been developed which 
showed the presence of the reducing sugar. The values of the absorbance taken at 540 nm for constructing the 
standard curve are presented in Table 3. The values of the absorbance were plotted against the standard glucose 
concentration for the standard curve shown in Figure 4. The concentration of glucose equivalent in the DPK was 
calculated from the calibration curve (y = 2.910 x - 0.026; R2 = 0.971). From the experiment tested on the DPK 
powder, the measured absorbance was 2.113. Thus, the glucose content was 0.7351 g/L. The presence of this 
natural sugar in a high concentration was a proof of a high nutritional value of date palm kernel.  
 
Table 3: Absorbance taken at 540 nm for the glucose standard curve. 

Standard Glucose concentration  (g/L) 
Absorbance at 540 nm 

Average 
1st reading 2nd reading 

0.2 0.688 0.676 0.6820 
0.4 0.959 0.961 0.9600 
0.6 1.818 1.813 1.8155 
0.8 2.131 2.139 2.1350 
1.0 3.00 3.01 3.0050 

 

 
 

Fig. 4: Glucose standard curve. 
 
b- Fructose: 
 
 In this study, fructose content was determined by using HPLC (High Performance Liquid 
Chromatography). Figure 5 and Table 4 showed the peak of the fructose and the measured value of the fructose 
respectively. The measured fructose in DPK powder was 0.6 g/L. 
 

 
 
Fig. 5: Peak summary of fructose in DPK powder. 
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Table 4: Summary of the fructose plot. 
 Name Retention Time (min) Area % Area Height Amount Units 

1 Fructose 4.925 1360359 88.39 54227 0.6 g/L 

 
Determination Of Ph And Solubility: 
 
 The pH of the prepared DPK cordial was measured by using pH meter and the results for each sample is 
shown in Table 5. The measured pH values for all samples were within the range (4 ± 0.1). The high level of 
acidity in the cordial was important in contributing to its stability against microorganisms. This preservation was 
contributed by citric acid which was used to alter the pH. The results of the measured pH in DPK cordial 
confirmed to those previously recorded by Mohamed and Ahmed (1981) for Libyan date syrup.  
 
Table 5: pH and solubility of the prepared DPK drink. 

Run Volume of water (ml) Amount of sucrose (g) Amount of citric acid (g) pH % Solubility 
1 300 300 1.50 3.98 97.4 
2 300 500 4.00 4.06 96.7 
3 225 400 2.75 4.03 95.3 
4 150 300 4.00 4.01 89.9 
5 150 500 1.50 4.07 85.5 

 
 The solubility of the prepared DPK cordial for each samples was calculated. From the results, it was 
observed that the DPK powder used was greatly soluble since the percentage of solubility was high (Table 5). 
The solubility of the DPK powder was an important indicator that would affect the quality of the produced DPK 
cordial in terms of its nutritional values and the sensory evaluation.    
 
Sensory Evaluation: 
 
 To the consumer, the most important attributes of a food are its sensory characteristics such as flavor, 
aroma, color, texture and overall acceptability. Thus, sensory evaluation was performed for this new product in 
order to determine the most acceptable sample by the panelists. The five (5) prepared DPK cordials were 
palatability tested in terms of taste, after-taste, color, aroma and overall acceptability by 30 panelists. The results 
were represented in a graph which was shown in Figure 6, which shows that product number 1 recorded the 
lowest scores of all sensory evaluation terms. On the other hands and product number 4 recorded the highest 
average scores for most of the sensory characteristics among the five products with the over mean of overall 
acceptability of 4.30. With regard to the same data, there were no significant differences among all the studied 
DPK cordial products in their aroma and color since there were no addition of artificial colorants and flavors.  
 

 
Fig. 6: Sensory evaluation for DPK drink.  
 
 The main sensory characteristics which gave significant differences among all products were the overall 
acceptability and the taste. From this sensory evaluation, it was clear that the sensory characteristics of taste and 
overall acceptability were closely related and dependent upon each other. The product with a high score of taste 
would result in a high score of overall acceptability. 
 
Conclusion:  
 
 Pits of date palm or date palm kernel (DPK) could be an excellent source of functional food components. 
DPK can be used in food as an inexpensive source of dietary fiber and other functional components, e.g. 
resistant starch. Considering the protein, fat, mineral and carbohydrate contents of DPK, it might be concluded 
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that it could be used to meet part of the nutritional requirements to produce a nutritious drink. The use of DPK 
may also be attractive to consumers as a positive alternative to conventional fruit in nutritional drinks 
production. From the experiments of production of the drink from DPK and the overall acceptability among the 
different formulations of samples, it can be concluded that the panelists mostly appreciated the DPK products. 
The results based on five sensory attributes showed that the panelists preferred the product with medium level of 
ingredients combination.  
 This study was conducted at laboratory scale. DPK drink product should be further investigated and 
analyzed thoroughly before scaling up and produced commercially. It is also recommended that the results can 
be improved by optimizing the parameters such as color and flavor (species of dates) or (add other ingredients) 
to the DPK products since this project only focuses on the formulation and production of the drink without 
changing the aroma and color of the products.  
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