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ABSTRACT 
Fruit and vegetable wastes and their by-products are formed in great amounts during the industrial 
processes, which presents serious problems to the environment. Therefore, such materials should be 
managed or prepared to be utilized. The aim of the present investigation is to determine the chemical 
composition and bioactive compounds of the date seed powder and estimate the possibility of using 
date seeds powder (DSP) in preparing cake by partially substituted of wheat flour at different levels 
(10,20,30 and 40%). The effect of the date seeds powder on the physicochemical, sensory properties 
and shelf life of the cakes was investigated. Results showed that DSP had a high content of fibers and 
fats. It was, also rich in Ca, Mg, K and Na contents. Potassium was the most abundant mineral in DSP 
.Seventeen phenol compounds and nine flavonoids were identified by a HPLC device. Results showed 
that the fiber content of the prepared cakes was increased by increasing the substitution levels of DSP. 
Substitutions by date seeds powder, significantly improved the cake volume. Results of textural 
analysis showed that the date seeds powder decreased all the parameters. The sensory evaluation 
showed that cakes prepared with DSP had high mean scores for overall acceptability except in case of 
40% substitution level. The study also, showed that substitution with high levels of 20% and 30% of 
date seeds powder affected the sensory evaluation, especially the color, as the color became dark 
chocolate with the same smell, which made it distinguished from the control. All DSP cake samples 
exhibited a lower microbiological count than control at zero time and during storage periods. So, the 
substitution with DSP in cakes processing is recommended to prolong the shelf life of cake compared 
with control sample with respect to microbiological assay. 
 
Keywords: Cake, date seeds, flour, substitutions, sensory evaluation. 

1. Introduction 
The processing of many foods generates waste residues and by-products that can be converted 

into useful ingredients. The potential benefits of exploiting food waste, which includes enhanced 
portability and reduction of environmental pollution, has prompted an intense research in this area and 
more information is now available on fruit sources from various food processing industries ( Es-quivel 
and Jimenez, 2012). 

The fruit is composed of flesh (85–90%), and seed (6–12%) along with the skin, which covers 
the fleshy part of fruit (Al-Orf et al., 2012). Carbohydrates (mainly glucose, fructose, and sucrose) 
constitute almost 70% of date fruit, while lower amounts of dietary fibre, minerals (potassium, 
calcium, magnesium, sodium and phosphorus), protein, vitamins (B1, B3, B5, B6 and C), and phenolic 
compounds (chelidonic acid, ferulic acid, dicaffeoyl shikimic acid) are, also, present (Aslam et al., 
2013; Khallouki et al., 2018; Nadeem et al., 2019; Sola Agboola and Lateef Adejumo, 2013). 

The production of date fruits in the world is estimated at 6.9 million Tons, from these 
approximately 863 thousand Tons of date seeds are produced (FAO, 2007). Date seeds could be 
considered as a great source of valuable products such as phenolics and dietary fibers (Al-Farsi and 
Lee, 2008), antioxidant activity (Al-Farsi, et al., 2007 and Ammar and Habiba, 2010) and oils (Besbes 
et al., 2004). On the other hand, the date palm is useful to take care of eyes, bones and teeth’s health, 
lung and colon cancer preventions. Date seeds are highly recommended for use in foods and dietary 
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supplements because, it is a very good source of dietary fiber (Al-Farsi and Lee 2008). Ammar et al., 
(2013) recommended that bakery products such as cakes could be fortified with 2.5% date seed 
powder. Raising the economic value of date seeds powder through by using it, as phenolic and 
antiioxidant activities components, at varied amounts (of 2, 5 or 10%) to manufacture some bakery 
products (muffins and shaboura) Salem et al., (2011). 

The minerals contained in date seeds include sodium, potassium, calcium, iron, copper, 
magnesium, manganese, zinc, phosphorus, lead and cadmium. This suggests that date seeds are a good 
source of minerals, and also can be used to replace barley in food products. (Ali and Khamis 2004). 
The amount of dietary fiber found in date seeds ranged about 58 % of which 53 % was soluble dietary 
fiber as hemicellulose and cellulose. Aldhaheri et al., (2004), reported that, the date fruits have low 
antimicrobial activity against E. coli ATCC 25922 and Salmonella typhimurium. Also, Madeha (2012) 
reported moderate antibacterial activities for date palm extract compared to control of antibiotic 
against some pathogenic bacterial strains. However, El Sohaimy et al., (2015) found antimicrobial and 
antifungal activity of date syrup under various conditions and they referred the antimicrobial activity 
to the presence of specific compounds naturally present in date fruits. 

The aim of the present research is to study the effect of using the date seeds powder in cake 
manufacturing by partially substituting wheat flour with proportions of 10, 20, 30 and 40% on the 
physicochemical and sensory properties and the shelf life of the produced cakes.  
 
2. Materials and Methods 
 

Wheat flour (72% extraction), eggs, sucrose, skimmed milk, salt "sodium chloride", baking 
powder and oil were purchased from the local market, Giza Governorate, Egypt. The date seeds were 
obtained from the drying pilot plant of the Food Technology Research Institute. 

 
2.1. Preparation of date seed powder  

The collected date seeds were soaked and washed with normal tap water to remove any adhering 
date flesh. Date seeds were roasted in an oven set at 60-70 °C for 4h then 180°C for 1h until the seeds 
color turned into light brown. Roasted seeds were milled using high speed blender (IKA-
Laboratechnic, Germany). 

 
2.2. Preparation of cake 

Cake samples were prepared according to the modified method of Bennion and Bamford (1983). 
The formula of cake is summarized in Table (1).  

 
Table 1: Cake formula prepared with date seed powder at different levels of substations.  
Samples Wheat 

flour(g) 
Date 

seed (g) 
Sugar 

(g) 
Oil  
(g) 

Eggs  
(g) 

Skimmed 
milk(g) 

Baking 
powder(g) 

Vanilla 
(g) 

Control 100 ------ 85 65 85 3 3.8 0.6 
D1 90 10 85 65 85 3 3.8 0.6 
D2 80 20 85 65 85 3 3.8 0.6 
D3 70 30 85 65 85 3 3.8 0.6 
D4 60 40 85 65 85 3 3.8 0.6 

D1 10% DSP- D2 20% DSP – D3 30 % DSP – D4 40% DSP 
Water was added as needed  

 
Cake was prepared by mixing the sugar with oil for 3 min at speed 5 in a kitchen aid mixture. 

The whole eggs were added and mixed in at the same speed for 2 min. The flour, baking powder, 
skimmed milk and water were added and the oil was mixed for 4 min at speed 2. Cake batters were 
placed in each pan and baked in an oven at 1800C for 30 min. After baking, cakes were removed from 
pans and cooled to room temperature, then packaged in polyethylene bags and stored at room 
temperature for 21 days. 
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2.3. Analytical Methods 
The proximate chemical composition, ie. protein, fat, fiber and ash of raw materials and cake 

samples were determined according to AOAC (2007). Total carbohydrates were calculated by 
difference. 
 
2.4. Determination of Macro and Micro Elements for date seeds powder 

Two grams of date seed powder were weighed and heated in a muffle furnace at (550˚C). Then 
the ashes were dissolved in 100 ml 1 NHCl. Dissolved ash was analyzed for Sodium, Potassium, 
Magnesium, Calcium, Iron, Manganies, Copper and Zinc content by using methods of AOAC (2007). 
Perkin Elmer (Model 3300, USA) Atomic Absorption Spectrophotometer was used to determine such 
minerals.  
 
2.5. Identification of phenolic and flavonoids compounds of date seeds powder 

Phenolic and flavonoid compounds were fractionated using HPLC according to the methods of 
Goupy et al. (1999) and Mattila et al. (2000), respectively. The methanol extract of KFEP and KFPP 
was injected into HPLC Agilent (Series 1200). The col- umn [Agilent 5HC-C18 (2) 250 x 4.6 mm] 
temperature was maintained at 35°C. Gradient separation was carried out with methanol and 
acetonitrile as a mobile phase at flow rate of 1ml/min. Samples were identified against standard 
solutions of different phenolic and flavonoid compounds concentrations by ultraviolet detector set at 
280 nm for phenolic acids and 330 nm for flavonoids. 

 
2.6. Physical characteristics of cake with date seeds powder 

Physical characteristics such as weight, height and volume were determined in cake samples 
containing 0.0, 10, 20, 30, and 40% date seeds powder by rapeseed displacement method as described 
by AACC (2000). 

 
2.7. Texture Profile Analysis (TPA) of Cake 

Cake texture was determined by universal testing machine (Conetech, B type, Taiwan) provided 
with software according to Bourne (2003). An aluminum 25 mm diameter cylindrical probe was used 
in a TPA double compression test to penetrate to 50% depth, at 1 mms-1 speed test. Firmness (N), 
gumminess (N) chewiness (N), cohesiveness and springiness were calculated from TPA graphic. 

 
2.8. Sensory Evaluation of Cake 

Cake samples were organoleptically evaluated for its sensory characteristics. Slices of each cake 
sample was served to 20 well train panelists of the Food Technology Research Institute. All samples 
were evaluated for color, texture, taste, odor, appearance and overall acceptability using ten- point 
hedonic scale, which a score of 10 represented attributes most liked; 5 represented attributes at an 
unacceptable margin; and 1 represented attributes most disliked. The evaluation was carried out 
according to Dhingra and Jood (2001).    
  
2.9. Water activity (aw) 

Water activity (aw) was measured with a rotronic Hygro Lab EA10-SCS (Switzerland) aw meter. 
The measurements were performed in triplicate. 

 
2.10. Microbiology 

The microbiological quality of stored cake for 3 weeks at an ambient temperature was evaluated 
by determining (1gm sample) using malt yeast agar media to be as a good tool to estimate the shelf life 
according to Mislivec et al., (1992) and plate count using total count media (Swanson et al., 1992). 

 
2.11. Statistical Analysis 

For the analytical data, mean values and ±standard deviation are reported. The obtained data 
were subjected to one-way analysis of variance (ANOVA) at p≤0.05. (Steel and Torrie, 1997). 
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3. Results and Discussion 
The chemical composition of date seed powder and wheat flour was determined and the results 

are given in Table (2). 
Data in Table 2 showed that protein and total carbohydrate content were significantly higher in 

wheat flour compared with date seed powder. On the other hand, ash, fiber and fat content were higher 
in date seed powder than in wheat flour. These results are in agreement with those found by Rahman, 
et al., (2007) and Ammar and Habiba (2010). 
 
Table 2: Chemical composition (dry weight basses) of date seeds powder and wheat flour (72% 

extraction).  
Components Date seed powder (%) Wheat flour (%) 

Protein 7.41 b ±0.14 10.83 a ±0.07 
Fat 8.11 a ±0.02 0.97 b ±0.02 

Fiber 25.66 a ±3.51 0.66 b ±0,,,03 
Ash 1.16 a ±0.06 0.53 b ±0,02 

Total carbohydrates* 57.66 b ±0.02 87.01 a ±0.05 
*Carbohydrate calculated by difference 
Each mean valve is follow of by its STP. Each mean valve thin the some row, followed by the some letter, is not 
significantly different at 0.05 level. 

 
3.1. Mineral contents of date seeds powder 

Macro- and microelement concentrations of different date seeds powder are presented in Table 
(3). Results showed that DSP content of Ca, Mg, K and Na. Potassium was found to be the most 
abundant mineral in DSP it was 379.0 mg/100g.  
 
Table 3: Minerals content of date seeds powder.mg/100g 

Minerals 
Calcium 

(Ca) 
Magnesium 

(Mg) 
Potassium 

(K) 
Iron 
(Fe) 

Zinc 
(Zn) 

Manganese 
(Mn) 

Sodium 
(Na) 

Copper   
(Cu) 

DSP 18.97 77.00 379.0 3.64 1.08 0.68 15.50 0.53 

 
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). Magnesium values were 
established 77.0 mg/100g, followed by calcium and sodium 18.97 and 15.50 mg/100g, respectively. 
These data agreed with those reported by AL Juhaimi et al., (2012). Among the microelements, Fe 
was found at the high concentration of 3.64 mg/100g. In addition to zinc, found in seed powder, 
determined to be 1.08 mg/100g followed by Mn and Cu. 
 
3.2. Phenols and Flavonoids in Date seeds powder 

Seventeen phenolic compounds of date seeds powder were identified and presented in Table (4). 
Date seeds were found to contain different classes of phenolic compounds that ordered from the 
largest to smallest amount as follows; Pyrogallo, Cinnamic acid, benzoic acid, Elagicacid, Catechol, 
Protocatchoic acid, Syringicacid, Caffeine, Vanillic acid, epicatechins, Chlorogenic acid, P-OH-
Benzoic, Ferulic, Catechein, gallicacid, caffeic acid, 4-amino-benzoic. Pyrogallolis often used to 
investigate the role of O2 in biological systems. It is much more efficient in scavenging O2 than 
catechol Carbon Bridge (Furuno 2002). 

Nine flavonoids from date palm pits were fractionated and identified as showed in Table (4). 
Hesperdin that may has potential health benefits, such as the prevention of atherosclerosis progression, 
lowering cancer risks, bone loss inhibition and positive effects onvaginal symptoms (Al-Showiman 
1990) Hesperdin was the major flavonoid component (represented in 17.27mg/100g sample) followed 
by narengin (7.70mg/100g), rutin (4.39mg/100g) and hespertin (2.14mg/100g). However, kaempferol, 
quercetin, rosmarinic, 7-hydroxyflavon and narenginin were represented in smaller amounts. The 
obtained results revealed that seeds of dates contained a large amount of flavonoids which confer 
health benefits as radical scavenging activities, reduction of chronic diseases, cardiovascular disorders 
and play as antioxidant (Tapas et al., 2008). Paranthaman et al., (2012) determined the content of the 
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flavonoids of raw and roasted date pits by HPLC methods and found that the flavonoids content was 
higher in roasted date seeds compared to raw one. 
 
Table 4: Phenols and Flavonoids compounds Contents of date seeds powder. 

Phenols Amount  (mg/100g) Flavonoid  mg/100g 
Pyrogallol 
Benzoic  
Cinnamic 
Elagic 
Catechol  
Protocatchoic,  
Syringic 
Caffeine  
Vanillic 
Epicatechin 
Chlorogenic 
P-OH-Benzoic  
Ferulic 
Catechein 
Gallic  
Caffeic 
4-amino-benzoic  

57.9449 
37.0526 
37.402 
36.823 
22.5869 
17.2504 
15.5487 
6.6616 
6.2343 
4.8443 
4.7859 
4.6488 
4.4243 
3.3788 
0.89456 
0.7778 
0.51066 

Hesperdin 
Narengin 
Rutin 
Hespertin 
Kaempferol 
Quercetin  
Rosmarinic 
7-hydroxy flavon 
Narenginin 

17.2705 
7.7034 
4.3942 
2.1445 
1.3496 
1.0571 
0.7242 
0.6702 
0.4186 

 
3.3. Cake composition by date seeds powder  

The composition of control and substituted cakes with 10, 20, 30, and 40% date seeds powder 
was presented in Table (5). The content of ash, protein, fat, fiber and carbohydrates (control sample) 
was 0.58, 11.34, 19.46, 0.71, and 67.91 %, respectively. Increasing date seeds powder led to increase 
the content of fiber, ash and fat in the cake and decrease the content of protein. However, the rest of 
constituents were slightly changed. These results are in agreement with those found by Ammar et al., 
(2013).  

 
Table 5: Proximate analysis of cake containing substituted flour with different levels of date seeds 

powder g/100g. 
Samples Protein Fiber Ash Fat Carbohydrate 
Control 11.34 a ± 0.077 0.71 e ± 0.02 0.58 e ± 0.01 19.46 a ± 0.27 67.91 a ± 0.19 

D1 8.21 a ± 0.03 1.45 d ± 0.035 0.86 d ± 0.028 19.53 a ± 0.41 69.95 a ±0.36 
D2 7.88 b ± 0.09 4.69 c ± 0.077 0,93 c ± 0.02 19.78 a ± 0.23 66.72 b ± 0.22 
D3 8.54 bc ± 0.056 7.48 b ± 0.06 0.98 b ± 0.02 20.06 a ± 0.27 62.94 c ± 0.275 
D4 7.61 c ± 0.04 9.89 a ± 0.04 1.03 a ± 0.07 20.26 a ± 0.33 61.21 d ±0.50 

Values are means of three replicates ±SD, numbers in the same column, followed by the same letters, are not 
significantly different at 0.05 level D1 10% DSP- D2 20% DSP – D3 30 % DSP – D4 40% DSP 

 
3.4. Physical properties of cake as affected by date seeds powder addition:  

The physical properties of produced cake samples are presented in Table (6). Weight, height and 
volume in unfortified cake were 863.6 gm, 5.6 cm, 1511 cm3 and 8.66 cm, respectively. 
 
Table 6: Physical properties of cake as affected by date seed powder addition  

Samples Weight (gm) Height (cm) Volume (cm3) 
Control* 863.6 c ±13.05 5.6 c ±0.10 1511 c ±20 

D1 865.6 c ±10.00 5.4 d ±0.90 1506.6 c ±44 
D2 858.3 c ±7.60 6.19 b ±0.10 1553.3 b ±10 
D3 885.0 b ±5.00 5.56 c ±0.70 1566.6 ab ±18 
D4 895.0 a ±5.00 6.53 a ±0.11 1586.6 a ±2 

Control: wheat flour (72% extraction). Means followed by different superscripts within columns are  
significantly different (P<0.05). D1 10% DSP- D2 20% DSP – D3 30 % DSP – D4 40% DSP 

 
Substitution with date seeds powder caused a parallel increase in physical properties with 

increasing the level of ground date seeds powder. Best results, in all physical properties, for the cake 
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were achieved at the substitution level of 10 % date seeds powder compared to control. In view of the 
fact, that the characteristics of a cake quality are highly dependent on ingredients present in the 
formulation, chemical characteristics of these ingredients and of their possible interactions (Baik et al., 
2000), thus, changes in the amount and type of ingredients can cause changes in quality parameters of 
the final product (Moscatto et al., 2006). 

 
3.5. Texture Analysis of Produced Cake samples 

The texture parameters assessed from Texture Profile Analysis (TPA) curves are presented in 
Table (7). A significant decrease in firmness (from 1.82 to 1.00 N) was found in cake samples D4.  

 
Table 7: Texture analysis of produced cake samples 
Samples Firmness (N) Cohesiveness Gumminess (N) Chewiness (N) Springiness 
Control 1.82 a ± 0.02 0.60 d ±0.00 1.09 a ± 0.01 0.78 a ±0.08 0.72 a ±0.00 

D1 1.71 b ± 0.03 0.63 c ±0.00 1.07 a ± 0.02 0.73 b ± 0.012 0.69 b ±0.00 
D2 1.42 c ± 0.05 0.66 b ± 0.01 0.93 b ± 0.02 0.63 c ±0.00 0.68 c ± 0.01 
D3 1.18 d ± 0.04 0.69 a ± 0.02 0.82 c ± 0.02 0.50 d ±0.00 0.61 d ±0.00 
D4 1.00 e ± 0.03 0.71 a ±0.00 0.70 d ±  0.01 0.38 e ± 0.02 0.55 e ± 0.01 

Values are means of three replicates ±SD, numbers in the same column, followed by the same letters, are not 
significantly different at 0.05 level. D1 10% DSP- D2 20% DSP – D3 30 % DSP – D4 40% DSP 

 
The TPA results showed that there was an increase in cohesiveness (0.60 to 0.71N) of cake 

samples with increasing the substitution level date seeds powder. Gumminess is determined by 
firmness multiplied by cohesiveness. The TPA results showed a significant decrease in gumminess in 
cake samples (from 1.09 to 0.71 N) as well as a significant decrease was observed in chewiness and 
springiness parameters in all cake samples in relative to control. It could be concluded that according 
to the level of date seeds powder, all TPA parameters decreased (except cohesiveness), corresponding 
with the fiber content in date seeds powder in relative to wheat flour products. These results are in 
agreement with Gedrovica and Karklina, (2009) who mentioned that as the amount of cellulose was 
increased in the formation, the cake become softer. Ammar et al., (2013) reported that the bakery 
product tended to become softer as the level of date seeds powder increased.  
 
3.6. Sensory evaluation of cake as affected by date seed powder 

Table (8) illustrates sensory evaluation scores of control and substituted cake with date seed 
powder. The mean scores for color, taste, texture, odor, appearance and overall acceptability of control 
were 8.66, 8.8, 8.7, 8.83, and 8.73, respectively. The results of the statistical analysis in this table 
showed no significant difference between unfortified cake (control sample) and cake substituted with 
30% date seeds powder. However, comparing with control, substitution of cake with10%, and 20% 
date seeds powder resulted in a significant decrease (P<0.05) in all sensory evaluation parameters. D4 
cake sample had the lowest scores in all sensory parameters compared to the other cake samples. This 
may be due to changes in the chemical composition, fiber content in particular. Competition for water 
between date seeds fiber and other ingredients in the mix as flour and sugars resulting in a significant 
factor in the contribution of these ingredients to overall cake flavor in some formulations (Jasberg et 
al., 1989). A slight darkening is observed due to the addition of date seeds powder.  
 
Table 8: Sensory evaluation of cake as affected by date seeds powder addition.  

Samples Color Taste Texture Odor Appearance 
Overall 

acceptability 
Control 8.66 a ±0.15 8.8 a ±0.10 8.7 a ±0.10 8.83 a ±0.05 8.73 a ±5.76 8.63 a ±0.25 

D1 5.53 b ±0.15 5.67 c ±1.7 5.8 b ±0.17 5.3 b ±0.99 5.53 b ±1.15 7.53 b ±0.86 
D2 5.8 b ±1.30 6.87 b ±.0.99 5.6 b ±0.43 5.46 b ±1.18 5.53 b ±0.37 7.93 b ±0.15 
D3 8.40 a ±9.99 8.4 a ±0.10 8.73±0.15a 8.32 a ±0.26 8.59 a ±0.10 8.63 a ±0.15 
D4 5.99 b ±9.99 6.99 b ±0.08 5.56±5.7b 5.62 b ±0.17 5.7 b ±0.10 7.03 b ±0.32 

Values are means of three replicates ±SD, numbers in the same column, followed by the same letters, are not 
significantly different at 0.05 level D1 10% DSP- D2 20% DSP – D3 30 % DSP – D4 40% DSP 
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Dark force is due to the relatively dominant Maillard reaction due to the high level of sugar in 
the date powder, and with the increase of the powder by 30%, it gave the color, taste and smell of dark 
chocolate, which made it acceptable and took high levels in sensory properties (Siddiqui et al., 2000). 
 
3.7. The water activity aw  

The aw is an important reference for the shelf life of foods, as it strongly influences the growth 
of micro -organisms. (Felisberto et al., 2015). Water activity plays an important role in the safety, 
quality, processing, shelf life, texture and sensory properties of confections. The water activity values 
of tested cakes are illustrated in Table (9). 

 
Table 9: Water activity of cake samples. 

Samples Zero time One weak Two weak Three weak 
Control 0.90Aa±0.05 0.90Aa±0.03 0.90Aa±0.03 0.91Aa±0.04 

D1 0.84Ba±0.039 0.76Bb±0.04 0.75Bb±0.03 0.73Bb±0.02 
D2 0.82Ba±0.04 0.74Cb±0.04 0.70Cbc±0.04 0.68Cc±0.02 
D3 0.81Ba±0.04 0.73Cb±0.03 0.69Cc±0.03 0.56Dd±0.02 
D4 0.80Bb±0.03 0.72Cb±0.02 0.68Cc±0.02 0.54Dd±0.02 

Control: wheat flour (72% extraction), The average of total score was converted to a descriptive category as follows: 
Judging). All results are expressed as mean ± SD 
Means followed by different superscripts upper case letter within columns are significantly different (P<0.05) at 
specific periods. Means followed by different superscripts lower case letter within columns are significantly different 
(P<0.05) offer specific sample during storage pried.  D1 10% DSP- D2 20% DSP – D3 30 % DSP – D4 40% DSP 

 
The water activity of control cake at zero time had significantly high value (0.90) than DSP 

cake, which prepared by substituting flour with 10, 20, 30 and 40% date seeds powder. This result 
may due to higher water holding capacity and total fiber content of DSP (Fernandez-Lopez et al., 
2009). The value of water activity was increased up to 0.91at the end of the storage time in control 
sample. From table (9), it could be noticed that water activity (aw) significantly decreased during 
storage period in all DSP cake samples (with range of 0.73 to 0.54). The higher reduction of water 
activity was significantly observed in DSP 40 % cake sample in relative to other DSP cake samples.  

 
3.8. Micobiological Assays 

Data in Table (10) showed the different microoranganisms (bacteria, mould and yeast) present in 
cake prepared date seeds powder stored at room temperature (25±5Cₒ) for 3 weeks. 

Regarding microbiological quality criteria, the presence of microorganisms is the major factor 
affecting food safety and organoleptic properties. Cake is considered one of the most important bakery 
products for Egyptian people, either homemade or produced on commercial scale .The microbiological 
count is considered as a suitable monitor for shelf life of cake production. The microbial count for 
cake samples during storage time at room temperatures is displayed in Table (10). 

The results indicated that cake prepared by wheat flour substituted with DSP had the lowest 
value of total bacterial count for all storage period than control cake. Total bacterial count of DSP 
cakes was decreased with increasing substitution levels. Moreover, 30% and 40% of DSP substitution 
level showed no bacterial growth prolonged storage period.  
 
Table 10: Microbiological assays (CFU) of cake samples during storage period at room temperatures 

(25±5Cₒ). 

 
Samples 

Total count Yeast &mold 
Zero 
time 

One 
weak 

Two weeks 
Three 
weeks 

Zero 
time 

One weak 
Two 

weeks 
Three 
weeks 

Control 310 8102 7103 1.5105 N.G 1.0 x 101 52 x 103 6x104 

D1 N.G 4101 2.4102 3.3103 N.G N.G 7x101 30x102 
D2 N.G N.G 2x101 1.8 x102 N.G N.G N.G 10x102 
D3 N.G N.G N.G 2101 N.G N.G N.G 1X101 
D4 N.G N.G N.G N.G N.G N.G N.G N.G 

D1 10% DSP- D2 20% DSP – D3 30 % DSP – D4 40% DSP 
NG: No Growth 
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Increasing of DSP (10, 20, 30 and 40%) caused a decrease in yeast and mold count during 
storage period. Moreover, the yeast and mold count in control sample was increased throughout the 
storage period.  

This result may due to reduction in water activity of DSP cake samples during storage period. 
Water activity has a marked effect on the growth of microorganisms. Reduction of aw often affects 
microbial growth, the predominant should be microbial component and it increases shelf life as a 
result of the reduced availability of water for the microbial growth (Eskin and Robinson, 2001).  
Almost all-microbial activity is inhibited below aw = 0.6, most fungi are inhibited below aw = 0.7, 
most yeasts are inhibited below aw = 0.8 and most bacteria inhibited below aw = 0.9 (Fellows, 2000). 
 
4. Conclusion 

According to physico -chemical properties and organoleptic evaluation of the processed cakes, it 
may be concluded that good quality date seeds powder cake could be processed by incorporation level 
up to 30%. The results showed that the previous ratio reduces the use of flour and replaces it with a 
residue that still has a high economic value and thus reduces the import of wheat. The study also 
showed that the color and smell of the previous ratio is very distinctive and gives the taste and color of 
chocolate, and this indicates that the use of date seeds powder could be successful as an alternative to 
cocoa. 
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