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Abstract 

     This research aimed to study the possibility of benefiting from date seed powder as a healthy 

substitute for cocoa powder in chocolate processing, by determining some chemical indicators of 

cocoa powder and date seed powder and studying the effect of replacing cocoa powder with date 

stone powder in different proportions in the content of total phenol, antioxidant activity and color 

indicators, and sensory properties of chocolate compared to the control. The cocoa powder sample 

showed a significant increase in moisture content and pH compared to the date seed powder 

sample. The date seed powder sample was characterized by higher fiber content (79.31%) on a 

dry weight basis than cocoa powder. Chocolate samples manufactured using 100% date seed 

powder showed a significant increase in ash and raw fiber content and a substantial decrease in 

moisture content, pH number, and total sugar content compared to the control sample. The 

addition of date seed powder led to a significant increase in the content of total phenol and 

antioxidant activity in the sample (100% date seed powder), a moral increase in the value of (L* 

and h) indicators, and a significant decrease in the (a*, b* and C)values compared with the other 

studied samples. The chocolate sample manufactured using 4% date seed powder was significantly 

superior in the degree of taste, aroma, and texture compared to the rest of the studied samples, 

while the control sample was significantly superior in color terms. 

Key Words: Chocolate Spread, Cocoa Powder, Date Seed Powder, Chemical Indicators, Total 

Phenols, Antioxidant Activity, Sensory Properties. 

mailto:rawaa.tlay@damascusuniversity.edu.sy
mailto:rawaa751@gmail.com
mailto:alaa.sadkhan@uobasrah.edu.iq


Baidhani-Al &Tlay                                 , (2023)                  298-28515 (2): -Euphrates Journal of Agricultural Science 

582 
  ISSN 2072-3857           

 

1- Introduction: 

     The cocoa crop (Theobroma cacao, L.) is 

considered one of the world’s most important 

agricultural exports, and its origins in Central 

and South America and West Africa, with a 

global production of 4697 thousand tons in 

2019-2020 [30]. Cocoa beans are a major 

component of chocolate production [17], and 

are popular with people of all ages. Beside fats, 

they are rich in proteins, carbohydrates, and 

bioactive compounds, including phenols [8]. 

     Chocolate is a sweet-tasting product 

commonly consumed with bread, pies, biscuit, 

and other spread foods. It should not solidify at 

room temperature, and it isn't recommended to 

store it in the refrigerator. It should have a light 

creamy texture without separating the oil 

throughout its shelf life of 6-12 months. Due to 

differences in culture and laws, the composition 

of chocolate is different from country to country 

[21]. The chocolate spread usually contains 

cocoa powder, vegetable or palm oil, sugar, and 

additional flavoring [31]. For chocolate 

production, all components must be well mixed, 

which allows them to be divided into 

homogeneous particles of suitable dimensions, 

and then followed by hardening and ripening 

processes [34]. The chocolate consumed today 

is usually a mixture of cocoa powder, cocoa 

butter, or vegetable oils, and sugar, and 

chocolate is rich in caffeine, contrary to popular 

belief [32].  

     The food industry produces huge amounts of 

by-products rich in antioxidants, phenols and 

flavonoids, that can be used as functional 

ingredients in many foods (meat, bakery, and 

dairy products), which have a significant 

environmental and economic impact, and 

provide consumers with healthy options [26]. 

Date seeds are a by-product of the manufacture 

of seedless dates, date paste, date molasses, and 

many sweets. Recently, it was possible to 

benefit from the by-products of the various food 

industries in the manufacture of many products 

with high nutritional value [14, 27, 26]. A study 

conducted by Mrabet et al. [25] showed that 

date seeds contained protein, carbohydrates, 

fibers, high concentrations of minerals, 

including (Ca, Mg, K, Na, Fe, and P), and oil (5 

-13%), which is rich in tocopherols, 

phytosterols, phenols, vitamins, and fatty acids 

(oleic, linoleic, palmitic, myristic, and lauric). 

     Based on what has been shown of the 

importance of date seed and the high nutritional 

value of their various varieties, and given their 

richness in minerals, fiber, antioxidants, and 

phenols, and the recent trend to benefit from 

them by adding them to some products to 

enhance their nutritional value, in addition to the 

lack of local studies on the possibility of making 

chocolate from date seed powder and the 

scarcity of Foreign studies, so this research 

aimed to study some chemical indicators, color 

indicators, total phenols content, antioxidant 

activity, and organoleptic properties of cocoa 

samples and date seed powder, and studying the 

effect of total and partial replacement of cocoa 

with date seed powder on the quality 

characteristics of processed chocolate samples. 

2-Materials and Methods: 

- Materials:  
     Raw materials required for the manufacture 

of chocolate were purchased, which are: date 

(Ajwa date variety), cocoa, sunflower oil, milk 

powder, sugar powder, vanilla, salt, and lecithin, 

from the local market of Damascus city. 

This research was conducted at the laboratories 

of (The Food Sciences Department, Faculty of 

Agriculture, Damascus University, and the 

General Authority for Biotechnology at the 

Faculty of Agricultural Engineering, Damascus 

University), during 2020-2021AD. 

- Methods: 
1-  Date Seed Powder Preparation: Date seed 

powder was prepared according to the method 

described by [11, 20] with some modifications, 

as the date seed was separated from the fleshy 

part of the date fruit, after that seeds were 

soaked in hot water (100 °C) for a one hour, 

then washed well with water to get rid of the 

outer covers and any sticky fleshy part, to be 

placed in trays, then dried in the sun for two 

https://pubmed.ncbi.nlm.nih.gov/?term=Mrabet%20A%5BAuthor%5D
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days, then dried using hot air at 60ْْC for 6 

hours, then roasted at a temperature of 125°C 

for 30 minutes until it became breakable by 

hand and to obtain a brown color similar to the 

flavor and aroma of cocoa, then they were left to 

cool, and then seeds were ground well using a 

commercial electric mill (Syria), and sifted 

using a sieve (60 mesh) until a fine brown 

powder (date seed powder) was obtained, then it 

was placed in dark glass containers and sealed 

tightly. 

2- Chocolate Spread Preparation: Chocolate 

spread was manufactured using different 

proportions of cocoa and date seed powder 

according to the proportions given in Table (1), 

according to the method described by [12, 22], 

with some modifications, as the dry ingredients 

(cocoa, milk powder, sugar powder, salt, and 

vanilla) were mixed well until the mixture was 

completely homogeneous, and then placed in an 

electric mixer, then vegetable oil and lecithin 

were gradually added to it until the desired 

consistency of liquid chocolate was obtained.  

 

Table (1): Cocoa Powder and Date Seed Powder Percentages Used in Chocolate Samples 

Processing 

Date seed 

powder (%) 

Cocoa powder 

(%) 
Chocolate samples 

0 10 10% Cocoa powder (control)  

2 8 8% Cocoa powder+2%date seed powder 

4 6 6% Cocoa powder+4%date seed powder 

10 0 10% date seed powder 

 

      In this research, chocolate (control sample) 

was made using the following ingredients: white 

sugar powder 47%, milk powder (3.5% fat) 

15%, cocoa 10%, sun flower oil 27%, lecithin 

0.7%, vanilla 0.015%, sodium chloride salt 

0.018%, while other chocolate samples were 

manufactured in the same way as the control 

chocolate, but with the replacement of cocoa 

powder with different proportions of date seed 

powder (2, 4, 10%). 

Chemical Tests: 

- Moisture: Moisture was estimated by drying 

at a temperature of 105°C until constant weight 

according to the method provided in [6], using a 

drying oven (Kottermann, model 2701), and the 

dry matter was calculated from the equation:  

Dry matter % = 100-% moisture 

- Ash: Ash was estimated by burning the 

sample at a temperature of 550°C until all the 

organic matter was burned using a Wise-Therm 

incinerator [6]. 

- Total sugars: Total sugars were estimated in 

the samples using Lane and Eynon test 

according to the method presented in [6]. 

- Crude Fibers: Crude Fibers were estimated 

according to [5], by taking 1 g of the fat-free 

sample, extracted by petroleum ether, and put in 

a flask, then adding 200 ml of dilute sulfuric 

acid 1.25% to it, and boiling it for 30 minutes, 

then the contents were transferred to another 

flask, 200 ml of sodium hydroxide 1.25% was 

added to it, and it was boiled for 30 minutes 

again in the presence of a condenser, then the 

contents of the sample were filtered, and washed 

with boiling water, and dilute sulfuric acid 

1.25%, then with ethanol, then the remaining 

materials were dried at 130°C for at least 2 

hours and cooled, then the sample in the 
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crucible was burned at 550°C until any organic 

matter (black colour) has disappeared and the 

weight was constant, then the crucible cooled 

down in a desiccator and weighed, and the 

percentage of crude fibers was calculated 

according to the following: 

Crude fiber%=100*(weight after drying - 

weight after incineration)/(sample weight) 

- pH: pH number was measured using a 

laboratory electrical pH meter model 5310, 

manufactured by the British company 

(JENWAY), according to AOAC [6]. 

- Total Phenols: They were quantitatively 

determined using the (Folin-Ciocalteu) method 

mentioned by Asami et al. [9], and the 

absorbance was measured by spectrophotometer 

at a wavelength of 750 nm. Gallic acid was used 

as a reference standard solution to prepare the 

standard curve with a concentration ranging 

from (0-375 PPM) and the results were 

expressed as (mg equivalent Gallic acid / 100g 

sample). 

- Antioxidant Activity According to The Free 

Radical Method, Diphenyl Picryl-Hydrazyl 

(DPPH): The free radical inhibiting activity of 

the sample extract was measured according to 

the method used by Abohadra & Tlay [1], and 

the absorbance was measured at a wavelength of 

517 nm after 30 min, and the antioxidant 

activity was expressed by calculating the 

inhibition percentage of free radicals. 

- Color Indices (L*, a*, b*): Color 

indices (L*, a*, b*) were assigned using the 

Hunter Lab instrument according to Tlay et al. 

[33]. L* (Lightness) indicates the lightness, a* 

(Redness/Greenness) indicates the redness, a 

positive value indicates red, a negative value 

indicates green, b* (Yellowness/Blueness) 

indicates the yellowness, a positive value 

indicates the color is yellow and a negative 

value indicates blue. 

- Sensory Properties: Sensory 

properties were conducted by a group of 15 

persons using the Hedonic Scale, according to 

the method described by Ruicong et al [29]. 

Samples were provided to 15 persons, and the 

committee members evaluated chocolate 

samples, using the pleasure scale of 5 points for 

(taste, color, smell, texture, and bitterness), and 

the number (5) was given to represent the phrase 

I like very much, and the number (1) to 

represent the phrase I do not like very much. 

Statistical Analysis: The General Linear Model 

was used to calculate means and standard 

deviation, and the Minitab statistical program 

was used at a significant level of 5% to find 

significant differences between means by three 

replicates. 

3- Results and Discussion: 

1- Studying Some Chemical Indicators of 

Cocoa and Date Seed Powder 

Samples: 

     Results in Table (2) show that the 

percentage of moisture in the cocoa powder 

sample amounted to 3.50%, and decreased 

to 2.33% in the date seed powder sample. 

Also, it was noted that the percentage of ash 

in the cocoa sample increased compared 

with the date seed powder sample, as the 

percentage of ash in cocoa powder was 

4.50% and increased to 7.51% in the date 

seed powder sample. The date seed powder 

sample was distinguished by its high fiber 

content (79.31% dry weight basis) compared 

with cocoa powder (37.06% dry weight 

basis). 
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Table (2): Chemical Indicators Of Cocoa Powder and Date Seed Powder Samples 

Sample 
Moisture 

(%) 

Total solid 

(%) 

*Total sugar 

(g/100 g)  

Ash 

(%) 
pH 

**Crud 

Fiber 

(%) 

Cocoa 

Powder 
3.50±0.55 96.50±0.55 2.50±0.82 4.50±0.08 7.45±0.05 37.06±0.47 

Date Seed 

Powder 
2.33±0.32 97.67±0.32 5.28±0.64 7.51±0.04 4.91±0.06 79.31±0.29 

 

Mean ± SD values in each column, * Total sugar (g/100 g dry weight), **Crud Fiber (% dry 

weight) 

In addition, the pH number in the cocoa powder 

sample increased to (7.45) compared with (4.91) 

in the date seed powder sample. Ha et al. [12] 

indicated that the moisture content of cocoa 

beans ranged between (5.64-6.99%) and ash 

(2.47-3.67%) on a wet weight basis. Joel et al. 

[18] indicated that the percentage of moisture in 

cocoa powder ranged between (5.12-7.10%), pH 

number (3.91-5.92), fat (10.05-12.65%), crude 

fiber (1.06-2.64%), ash (5.32-6.41%), and 

carbohydrates (61-62.47%), and this difference 

is due to the different duration of cocoa 

fermentation, roasting temperatures and drying 

temperature used, and Joel et al. [18] indicated 

that the moisture content of cocoa powder was 

(6.20%), fat (11.28%), protein (8.14%), fiber 

(1.80%), ash (5.81%), and carbohydrates 

(61.74%). Darwish et al. [10] indicated that 

roasted date seed powder contains dry matter, 

fat, protein, ash, fiber, total phenols, and 

antioxidant activity amounted to (98.1%, 8%, 

5.2%, 1.2%, 76.6%, 38.3%, 83.9%), 

respectively. Based on what was presented by 

Algarni [3], date seed powder contains a high 

percentage of carbohydrates and fibers reached 

to (52.87% and 67.56%), respectively, and 

contains protein, fat, and ash amounted to 

(7.73%, 7.90%, 4.35%), respectively. Afoakwa 

et al. [2] indicated that the percentage of 

moisture in cocoa powder ranged between (3.8-

4.9%), fat (50.4-55.2%), protein (17.6-21.6%), 

ash (2.3-3.5%), and carbohydrates (15.5-

24.7%). This difference is due to the different 

duration of cocoa fermentation and whether 

these beans are fermented or not. 

2- Some Chemical Indicators Of Processed 

Chocolate Samples: 

     Table (3) shows the results of the effect of 

replacing cocoa with different proportions of 

date seed powder on some chemical indicators 

of studied chocolate samples. 
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   Table (3): Chemical Indicators Of The Studied Chocolate Samples 

Samples 
Moisture 

(%) 

Total solid 

(%) 

Ash 

(%) 

*Total 

sugar 

**Crud 

Fiber 

(%) 

pH 

CC 12.14±
 
0.27

d
 87.86±

 
0.27

a
 0.46±

 
0.001

a
 44.35±

 
0.66

 d
 2.85±

 
0.52

a
 7.77±

 
0.01

d
 

CCDSP1 9.80±0.69
bc

 90.20±0.69
b
 0.52±0.06

b
 34.15±0.32

 c
 3.68±0.21

b
 7.62±0.02

c
 

CCDSP2 9.60±0.39
 b
 90.40±0.24

bc
 0.60±0.12

c
 26.55±0.22

 b
 4.61±0.61

c
 7.39±0.01

b
 

CDSP3 9.20±0.14
 a
 90.80±0.19

d
 0.77±0.016

d
 20.33±0.24

 d
 5.97±0.38

d
 7.06±0.03

a
 

 

Mean ± SD values in each column with different superscript letters (a, b, c, d) are significant at 

(p≤ 0.05). 

* Total sugar (g/100 g dry weight), **Crud Fiber (% dry weight) 

CC: control chocolate processing from (10% cocoa powder), CDSP1: chocolate processing from 

(8% cocoa powder + 2% date seed powder), CDSP2: chocolate processing from (6% cocoa powder 

+ 4% date seed powder), CDSP3: chocolate processing from (10% date seed powder). 

     Results in table (3) show that there is a moral 

decrease in the percentage of moisture with an 

increase in the percentage of replacing cocoa 

with date stone powder, as the moisture 

percentage decreased in the sample of chocolate 

manufactured using 10% of powdered date seed  

to (9.20%) compared with the control sample 

(12.14%). 

     Chocolate samples showed a moral increase 

in their ash content with an increase in the 

percentage of cocoa powder replacement with 

date seed powder, compared with the control 

sample, as the percentage of ash in the control 

sample was 0.46%, reaching its highest value 

(0.77%) in a manufactured sample using Date 

seed powder by 100%, and this can be attributed 

to the high mineral content of date seed powder, 

as Habib & Ibrahim [16] indicated, when 

studying date seed belonging to 18 varieties 

grown in the United Arab Emirates, that they 

were rich in minerals, as their iron content 

ranged between (1.32-3.44 mg/100g), and 

phosphorous ranged between (110.09-173.07 

mg/100g), while its potassium content ranged 

between (110.09-146.77 mg/100g).  

     Mistrello et al. [24] indicated that date seeds 

were one of the sources rich in mineral content 

when studying three different cultivars, as they 

were characterized by their high content of 

potassium (280.55-293.13 mg/100g), iron (0.51-

2.49 mg/100g), and magnesium (44.52-47.60 

mg/100g). Joel et al. [18] also indicated that the 

moisture content of chocolate samples made 

from cocoa powder ranged between (5.15-

6.23%), pH (5.65-6.51), fat (31.25-35.10%), 

crude fiber (3.16-2.24%), and ash (1.88-2.23%), 

due to the difference in the fermentation time of 

cocoa beans used in the manufacture of cocoa 

powder which used in the processing of 

chocolate. 

     Results in the table referred to a significant 

decrease in the total sugars content of studied 

chocolate samples with an increase in the 

percentage of Date seed powder compared with 

the control sample, as the percentage of total 

sugars in the control sample was (44.35 g/100 g 
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dry weight) (10% Cocoa powder), and 

decreased by 23% in the chocolate sample (8% 

cocoa powder and 2% date seed powder), and 

by 40.14% in the chocolate sample (6% cocoa 

powder and 4% Date seed powder), and by 

54.16% in the sample manufactured using Date 

seed powder 100%. 

     Also, results show in Table (3) an increase in 

the percentage of crude fibers in the studied 

chocolate samples, with an increase in the 

percentage of date seed powder compared with 

the control sample, as the percentage of crude 

fibers reached (2.85% dry weight) in the control 

sample (10% cocoa powder), and it increased by 

29.12% in the chocolate sample (8% cocoa 

powder and 2% date seed powder), and by 

61.75% in the chocolate sample (6% cocoa 

powder and 4% date seed powder), and by 

109.47% in the sample manufactured using date 

seed powder with a percentage of 10%. Katz et 

al. [19] indicated that although cocoa bean 

shells are rich in fiber, and consumption of 

cocoa beans has been shown to improve the 

LDL: HDL ratio, much of it is lost during 

manufacturing processes and thus a small 

percentage of fiber remains in various 

commercial cocoa products including cocoa 

powder. Joel et al. [18] indicated that the 

percentage of fiber in cocoa powders prepared 

from cocoa beans, whose fermentation time 

varied from one to seven days, ranged between 

(1.06-2.64%), while date seeds are characterized 

by their high content of fibers, the percentage of 

crude fibers in seven different varieties of seeds 

ranged between (17.07-23.46%), according to 

[4]. Algarni [3]  indicated that the content of 

sugary variety date seed from crude fiber 

amounted to 27.15%, which explains the high 

fiber content of studied chocolate samples with 

the increase in the percentage of date seed 

powder added. 

     As for the pH number, we note from the 

table that the pH number value in the control 

sample increased significantly compared with 

the other three studied samples, as the pH 

number was (7.77), while in the sample (8% 

cocoa + 2% date seed powder) its value was 

(7.62). The chocolate sample (10% date seed 

powder) had the lowest pH (7.06). The gradual 

decrease in the pH number as the percentage of 

date seed powder increases in the samples can 

be explained by the fact that cocoa powder and 

other by-products generated during the 

manufacturing process of cocoa beans are 

usually treated with alkaline solutions under the 

influence of pressure and heat, which increases 

their solubility, and improves some of their 

organoleptic properties such as color and flavor. 

Accordingly, it is classified according to its 

degree of acidity into Normally alkaline pH (5-

6), slightly alkaline pH (6-7.2), moderately 

alkaline pH (7.2-7.6), and strongly alkaline pH 

(>7.6), which often impart darker color-added 

products with a less astringent flavor and better 

solubility [28, 23]. Joel et al. [18] indicated that 

the percentage of moisture in chocolate ranged 

between (5.15-6.23%), pH (5.65-6.51), fat 

(31.25-35.10%), crude fiber (2.24-3.16%), ash 

(1.88-2.46%), carbohydrates (40.32-46.54%), 

and this difference is due to the type of cocoa 

used in the manufacturing of chocolate. Darwish 

et al. [10] indicated in their study the effect of 

adding roasted date seed powder in different 

proportions (0, 1, 5, 10%) on the texture and 

sensory properties of cheese spread, the results 

showed that roasted date seed powder contained 

a higher percentage of total phenols (38.3 mg 

Gallic acid/g) and flavonoids (33.4 mg quercetin 

/g), and antioxidant activity (83.9%), the 

addition of roasted date seed powder led to 

significant differences in total solids and fiber 

content, and slight differences in the fat and 

protein content, the lowest ash content was 

recorded at 3.20% and the lowest soluble 

nitrogen was 1.68% in the 10% treatment. The 

pH values increased significantly by adding the 

powder, with a relative increase in phenols, 

flavonoids, and antioxidant activity with the 

increase in the proportion of the added powder, 

all samples were sensory acceptable, and 5% 

and 1% obtained the highest general acceptance 

scores. 
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3- Total Phenols Content and Antioxidant Activity of Processed Chocolate Samples: 

 

Table (4): Total Phenols Content and Antioxidant Activity of The Studied Chocolate Samples 

Sample 
Total phenols* 

(mg equivalent Gallic acid / 100g sample) 
Antioxidant activity (%) 

CC 968.64±
 
0.67

a
 80.23±

 
0.47

a
 

CCDSP1 1138.59±0.39
b
 81.66±0.10

 b
 

CCDSP2 1374.59±0.48
 c
 82.44±0.28

 c
 

CDSP3 1382.18±0.19
 d
 83.36±0.55

 d
 

 

Mean ± SD values in each column with different superscript letters (a, b, c, d) are significant 

at (p≤ 0.05), *Total phenols (mg equivalent Gallic acid / 100g sample, dry weight) 

CC: control chocolate processing from (10% cocoa powder), CDSP1: chocolate processing from 

(8% cocoa powder + 2% date seed powder), CDSP2: chocolate processing from (6% cocoa powder 

+ 4% date seed powder), CDSP3: chocolate processing from (10% date seed powder). 

     Table (4) shows the total phenols content and 

the antioxidant activity of chocolate samples 

manufactured using date seed powder as a 

substitute for cocoa at different proportions 

compared with the control sample (10% cocoa). 

     When compared to the control sample, the 

chocolate samples' total phenol content 

increased as the percentage of date seed powder 

replacing cocoa powder increased, reaching 

1138.59 mg equivalent Gallic acid per 100 g dry 

weight in the sample with (8% cocoa and 2% 

date seed powder) and reaching its highest value 

of (1382.18 mg equivalent Gallic acid per 100 g 

dry weight) in the sample with 10% date seed 

powder. These findings are presented in Table 

4. The sample's total phenol content was found 

to have increased by 17 percent with the 

addition of date seed powder (8% cocoa and 2% 

date seed powder), and by 41.91% in the sample 

(6% cocoa and 4% date seed powder), and with 

a rate of 42.69% in the sample (10% date seed 

powder). This can be attributed to the high total 

phenols content of date seed powder. Mistrello 

et al. [24] indicated the richness of date seeds 

(Deglet Nour, Khawat Aleik, Al-Zahidi) with 

total phenols, and ranged between (2058-2984 

mg equivalent Gallic acid / 100g). Ardekani et 

al. [7] when studying date seeds belonging to 18 

varieties in Iran concluded that date seeds are a 

source of phenols and natural antioxidants, 

which can be exploited in many fields, including 

pharmacological ones, as its content of total 

phenols ranged between (459-3284 mg 

equivalent Gallic acid / 100g). 

     Table 4 shows that the chocolate sample 

prepared from date seed powder was 

significantly superior to (10%) in its antioxidant 

activity, reaching (83.36%), while the 

antioxidant activity in the control sample made 

from cocoa 10% reached (80.23%), as the 

percentage of date seed powder decreased, and 

the percentage of cocoa powder used in 

chocolate production increased. This can be 

explained by the fact that by-products of date 

industries, including seeds, have high levels of 

antioxidants, inhibition of lipid oxidation, and 
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the ability to chelate minerals. Algarni [3] 

indicated that date seed powder is a rich source 

of various polyphenol compounds with 

antioxidant properties, as the antioxidant 

activity of the sugary date seed powder reached 

57.25%. Darwish et al. [10] indicated a relative 

increase in phenols, flavonoids, and antioxidant 

activity with an increase in the proportion of 

roasted date seed powder added to the spread 

cheese, due to the fact that date seed powder 

contains total phenols and antioxidant activity 

(38.3, 83.9%), respectively.  

 

4- Color Indicators Of Processed Chocolate Samples: 

 
 

Figure 1: Color Indices Of The Studied Chocolate Samples 

a, b, c, d,.. :Different superscripts within the same column represent significant differences 

between the results (p≤ 0.05), L* (lightness), a* (redness: green to red), b* (yellowness: blue to 

yellow), h (hue value, color angle), C (chroma value, color saturation). CC: Control chocolate 

processing from (10% cocoa powder), CDSP1: Chocolate processing from (8% cocoa powder + 

2% date seed powder), CDSP2: Chocolate processing from (6% cocoa powder + 4% date seed 

powder), CDSP3: Chocolate processing from (10% date seed powder). 

     Results referred in a figure (1) to a 

significant increase in the value of the two color 

indicators (L* and H) for chocolate samples 

made from date seed powder by 10% and a 

moral decrease in the (a*, b*, and C) values 

indicators compared to the other studied 

samples, as a result of the high percentage of 

addition of date seed powder. According to Lab, 

the L value of samples varies according to the 

degree of roasting used, and according to the 

results of this study, it is clear to us that the 

chocolate samples that we obtained are 

classified as medium-dark samples. 
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Figure 2: Total Color Change Of The Studied Chocolate Samples 

a, b, c, d: Different superscripts within columns represent significant differences between the 

results (p≤ 0.05),  ΔE: Total Color Change, CC: Control chocolate processing from (10% cocoa 

powder), CDSP1: Chocolate processing from (8% cocoa powder + 2% date seed powder), CDSP2: 

Chocolate processing from (6% cocoa powder + 4% date seed powder), CDSP3: Chocolate 

processing from (10% date seed powder). 

     The results in Figure 2 indicate the total 

color change in chocolate samples manufactured 

by replacing cocoa powder with different 

proportions of date seed powder, compared to 

the control chocolate sample (cocoa powder), 

where the addition of date seed powder in 

different proportions led to a total change in 

color with proportions of (6%, 39%, 55%) when 

replacing with ratios (2, 4, 10%), respectively. 

5- Sensory Characteristics Of Processed 

Chocolate Samples: 

Figure (2) shows the sensory characteristics of 

chocolate samples manufactured using date seed 

powder and cocoa. 
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Figure 3: Sensory Properties Of The Studied Chocolate Samples 

a, b, c, d,..: Different superscripts within the same column represent significant differences 

between the results (p≤ 0.05),  CC: control chocolate processing from (10% cocoa powder), 

CDSP1: chocolate processing from (8% cocoa powder + 2% date seed powder), CDSP2: chocolate 

processing from (6% cocoa powder + 4% date seed powder), CDSP3: chocolate processing from 

(10% date seed powder). 

     Results shown in Figure (3) that the sample 

manufactured using 4% of date seed powder 

was significantly superior in taste (3.77), smell 

(3.98), and texture (3.10) compared to other 

studied samples. In contrast, the addition of date 

seed powder at a rate of 2% had the greatest 

effect on the degree of bitterness (3.91), as the 

control sample was significantly superior to 

most of the studied samples in color (4.50), and 

studied sensory characteristics (taste, smell, 

color, texture, bitterness) of a sample prepared 

from date seed powder (10%) were low 

compared to other studied samples. It should be 

noted that there were no significant differences 

in most of the studied sensory characteristics 

(taste, smell, color, bitterness) between the 

control sample and the chocolate sample 

manufactured using 2% of date seed powder . 

     These results contradicted what was 

indicated by Erukainure et al. [3] in studying the 

sensory properties of chocolate samples fortified 

with different percentages of date seed (17.94, 

19.86, 25.16%), as it was noted that the sample 

fortified with the lowest percentage of date seed 

powder was superior in taste and texture 

compared with other studied samples and 

control. These results agreed with what was 

indicated by Khalil & Blassey [20] were 

evaluated the sensory properties of low-fat ice 

cream samples, in which date seed powder was 

used as an alternative to cocoa with percentages 

of (3.5, 2.5%), as it was observed that the 

sample manufactured by adding 3.5% of date 

seed powder was superior in taste, texture, and 

general acceptance compared to other studied 

samples. Darwish et al. [10] indicated in their 

study that all samples of cheese spread fortified 
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with date seed powder were sensory acceptable, 

with 5% and 1% obtaining the highest levels of 

general acceptance. 

Conclusions:  

     Compared to the date seed powder sample, 

the results revealed a higher percentage of 

moisture, and pH in the cocoa powder sample. 

In contrast, the date seed powder sample had the 

highest ash and fiber content compared to cocoa 

powder. 

     The processed chocolate samples showed a 

significant increase in the content of ash and 

raw fibers, and a moral decrease in the rate of 

moisture, total sugars, pH, the content of total 

phenol, and antioxidant activity, with an 

increase in the proportion of replacing cocoa 

powder with date seed powder, compared with 

the control sample. 

     There was a significant increase in the color 

indicators values (L and H) for chocolate 

samples made from date seed powder by 10% 

and a significant decrease in the (a, b, and C) 

values compared to the other studied samples, 

with an increase in the percentage of date seed 

powder. 

     The sample manufactured using 4% of date 

seed powder was significantly superior in taste, 

smell, and texture compared to other studied 

samples. In contrast, date seed powder added by 

100% had the highest significant effect on the 

degree of bitterness, as the control sample was 

significantly superior in color compared to the 

studied samples. 
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