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 A B S T R A C T  
 
The effect of partial replacement of wheat flour with a 1:1 mixture of peach pomace powder and date palm fruit powder of cookies was 
studied. Date powder and peach pomace powder were incorporated into wheat flour at different levels (2, 4, and 6%) and their effects 

on the quality of cookies were investigated. The water absorption gradually increased by increasing the levels of peach and date 

powder. Incorporation of date and peach powder mixture decreased the spread ratio and diameter of the cookies from 52.18 to 46.42 
mm and 51.93 to 49.03 mm respectively, while the thickness increased from 9.86 to 10.56 mm. However, the hardness decreased 

with an increase in the addition of the date and peach powder mixture concentration. Moisture, ash, crude fiber, protein, and fat 

content were found higher in cookies prepared from the different percentage of date and peach powder mixture. Air spaces were 
visualized in the case of the control sample and these spaces decreased with an increase in the concentration of date and peach 

powder. Supplementation of date and peach powder of a 6 % level showed gelatinized starch granules trapped in the protein matrix.    
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INTRODUCTION 
 
Cookies being rich in energy are consumed in large quantities due to the modern and fast lifestyle adopted by the people 

(Bala et al., 2015). Fruits are rich sources of functional compounds like phenolics, carotenoids, antioxidants, etc and their 

incorporation enhances the functionality and nutritional value of cereal-based products. Dates and Peach are nutritionally 
rich fruits. Dates (Phoenix dactylifera) are considered an excellent source of sugars (80 %) however extremely lower in 

protein content (2-3 %) vitamins and minerals and about 8% fiber content (Hooti et al., 1997). The completely mature date 

comprises two-third carbohydrate and one-quarter of water, the remaining are mostly cellulose, ash, pectin, minerals, and 
vitamins (FAO .,2002). The carbohydrates inside the dates are instantly broken down after consumption and straightaway 

move into the bloodstream  (Manickavasagan et al., 2012). The consumption of dates helps in controlling glycemia and 

lipid levels in diabetic patients (Saafi et al., 2009). 
 

Peach (Prunus persicae) is a yellow-fleshed stone fruit having an acidic tang coupled with sweet taste (Huxley et al., 

1993). It is a temperate fruit mainly grown in countries like the USA, China, Iran, Turkey, Germany, Greece, and Spain. In 
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India, peach is grown in hilly regions of the north-western states comprising of J&K, Himachal Pradesh, Uttrakhand. 
These fruits are attractive delicious, nutritious and have long been appreciated for the gustatory and aesthetic qualities. 

Fruits are considered to be a good source of bioactives like carotenoids, anthocyanins and other antioxidant polyphenols 

and are extremely rich in vitamins and minerals (Manzoor et al., 2012). Peaches is a prominent spring fruit, and there is a 
rising fascination with its dietary worth (Remorini et al., 2008). Numerous epidemiological researches report that a larger 

intake of stone-fruit lessens the possibility of chronic illnesses, eg CVD's, many forms of cancer as well as diabetes 

(Saidini et al., 2017). Intake of peaches will lessen cellular oxidative stress as a result of free-radicals (Zhou et al., 2002). 
Furthermore, peach drink features a defensive effect on a variety of obesity-induced metabolic ailments, such as 

hyperglycemia, insulin resistance, and dyslipidemia (Noratta et al., 2015).  Peaches are wonderful in alkalizing the 

bloodstream and they help to stimulate the digestive juice (Aubert et al., 2014). They can be used to regulate bowel 
moments and synthesis of blood. The color of the peach is a good indicator of Vitamin A content in the fruit. It also has a 

higher sugar content and acts as a cleanser for the kidneys. Dates also have various medicinal properties like an 

aphrodisiac, boost immunity, and provide strength against pain, cancer, and cardiac disease. The utilization of the 
pomace of peach in preparation of value-added products will help in increasing the nutritional composition of the product 

as well as in waste management. 

 
The microstructure of any food product affects various characteristics of the food product viz. texture, flavor, and 

functional properties. The same has been observed in the case of cheese. However, no research has been performed to 

highlight the nutritional benefits of dates and peach fruits in the development of cookies. Therefore, the present study was 

conducted to develop a standardized product using different substitution levels of peach pomace powder and date palm 
powder followed by the evaluation of Physico-chemical characteristics and microstructure of the product. 

MATERIALS AND METHODS 

Site and duration of the experiment 

The experiment was conducted at the Department of Food Technology, Islamic University of Science and Technology 

Pulwama Jammu and Kashmir India. 

Materials  

Fruit samples (Dates and Peaches) were procured from the local market of district Anantnag, Kashmir, India. Wheat flour, 

sugar, baking powder, shortening (butter) were obtained from the local market of Anantnag and kept at room temperature 

for further use. 

Preparation of fruit powder mixture  

The dates were cleaned, pitted and the calyxes were removed and the peaches were halved and pitted. The dates were 

dried at 60 ˚C for 10-12 h and the peaches at 65 ˚C for 1hr in an oven (Model SM-60IT, SINMAG, Japan) (Sharnouby et 

al., 2009; Gyurova et al., 2014). The dried samples were cooled, grinded in a grinder (Model HL 1632, Philips India) and 

the ground samples were passed through a sieve (20 mesh size).  Date powder and peach powder were thoroughly 
mixed in a ratio of 1:1 w/w. This mixture of date powder and peach powder (DPPP) was packed in polyethylene (HDPE) 

bags and stored in a cool place until further work. 
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Preparation of cookies  

Cookies were prepared, from all the three blends along with control, according to the method of Sharnouby et al, (2009) 

with some modifications. The dough was aged for 15 minutes and then sheeted manually using a rolling pin. The cookies 
were cut into different shapes with the help of cookie dice and transferred to a lightly greased baking tray. Then, the 

cookies were baked at 1200C for about 20 minutes in a baking oven (Model SM-60IT, SINMAG, Japan). The cookies were 

cooled at room temperature for 30 minutes and packed in airtight polyethylene bags (HDPE) before measurements. 
 

Proximate analysis of cookies 

The cookies sample was analyzed for moisture content, ash content, protein, crude fiber, and crude fat on dry weight 

basis according to the standard procedures recommended by AOAC (2004). 

Physical analysis of cookies 

The diameter and thickness of the cookies prepared from control and test samples were measured by a Vernier caliper 

(Series-530, Standard Model), and spread ratio was calculated from their respective protocols described in AACC (2000). 

Texture profile analysis 

The hardness of the cookies was analyzed by using a texture analyzer (Stable Microsystems, Godalming, Surrey, U.K). 
Pre-test speed of 2.0 mm/s, test speed of 1.7 mm/s, and 50 kg load cell was used. The hardness of the product was 

measured as the peak force required to break the cookie.  

Sensory properties of cookies 

5-point Hedonic scale was used to evaluate the sensory properties of the cookies. 10 semi-trained faculty members from 

the Department of Food Technology Islamic University of Science And Technology were selected to evaluate the product 

in terms of their color, taste, texture, appearance, and overall acceptability. 

Scanning Electron Microscopy (SEM) of Cookies 

SEM (Joel, JSM-6460LV Japan) was used to study the microstructural properties of cookies. Samples were vacuum dried 

in BAL-TEC critical dryer before analysis. Samples were placed on SEM stubs with adhesive tape and coated with gold 
and sputter-coated with gold in vacuum by BAL-TEC-SCD 005 instrument (180 s/30 mA/50 mm distance). 25 kV was 

applied to analyze the microstructure of the samples under vacuum. 

Statistical analysis 

All data are expressed as the mean of triplicate measurements. The data were analyzed with SPSS software using a two-

way analysis of variance (ANOVA), followed by Duncan's posthoc test to verify any significant differences between the 

group means. Differences were considered to be significant at p < 0.05. 

RESULT AND DISCUSSION  

Proximate composition of wheat flour, date powder, and peach powder 

Proximate composition of the wheat flour, peach pomace powder, and date powder is mentioned in Table 1. The moisture 
content of wheat flour and date powder was found almost similar to each other, 11.4 and 11.0 % respectively, however 
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significantly less amount of moisture (9.4 ± 0.10%) was found in the peach powders. The lower moisture in peach pomace 
might be due to the more efficient drying of pomace due to less complex structure and lower sugar content in the fruit 

pomace. The ash content was found to be significantly different among all the ingredients (flour and two fruit powders), 

date powder contained a maximum of 2.6 % and whereas wheat flour containing the lowest of 0.5 %. Among these 
ingredients, the peach powder was found to be extremely rich in fat with 13±2.0 %, whereas protein content of 10.5±0.05 

% was observed to be highest in wheat flour and fiber content was found to be high in peach powder at 6.7±0.1%. 

Table 1: Proximate Composition of Raw Material 

Composition (%) Wheat flour Date powder Peach powder 

Moisture 11.4±0.04 aA 11.0±0.02 aA 9.4±0.10 aB 

Ash 0.5±0.11 cC 2.6±0.12 bA 1.20±0.03 cB 

Protein 10.5±0.05 aA 2.1±0.03 bC 5.0±1.0 bB 

Fat 1.34±0.05 bA 0.41±0.73 cB 1.3±2.0 cA 

Crude fibre 1.6±0.15 bB 1.9±0.07 bB 6.7±1.0 aA 
 

Values are expressed as mean ± standard deviation. Means having different letters within the same column differ significantly at p < 0.05. 

Proximate analysis of cookies   

Moisture 

The moisture content of cookies increased with increased concentration of date and peach powder blend in the cookies. 

The moisture content varied from 2.0 to 3.2 % respectively as reported in Table 2. The increase in the moisture content of 

cookies may be due to the high water retention capacity of peach and date powder. Higher the sugar and fiber in the 
dough resulted in higher water retention in cookies; hence the cookies made from the formulation containing the highest 

percentage of peach and date powder had the highest moisture content of 3.2±0.9 %. These results are in agreement 

with those reported by Lateef (2003).  

Table 2: Effect of Date and Peach Powder Mixture on Proximate Composition of Cookies 
 

Supplements (%) Moisture (%) Ash (%) Fibre (%) Protein (%) Fat (%) 

0 2.0±0.16b 0.92±0.07bC 0.11±0.09cD 10.16±0.1bA 9.65±0.14cB 

2 2.06±1.4b 1.00±0.12bC 1.00±0.22bC 10.63±0.1bB 16.0±0.12bA 

4 3.0±0.07a 1.23±0.1aC 1.15±0.2bC 11.1±0.06aB 16.8±0.16bA 

6                                     3.2±0.09a 1.4±0.09aC 1.4±0.05aC 11.6±0.14aB 17.7±0.16aA 

Values are expressed as mean ± standard deviation. . Means having different letters within the same column differ significantly at p < 0.05. 

Ash 

Peach and date powder are rich in ash content than that of wheat flour as shown in Table 2.  Thus the cookies prepared 
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from the highest (6 %) substitution level have the highest ash content of 1.4±0.09 %, whereas the control samples are 
having a minimum ash percentage of 0.92±0.07. Sharnouby et al. (2009) also reported a similar increase in the ash 

content of the biscuits as the dough was made by incorporation of date powder and wheat bran.  

Fat 

The fat content increase with increasing levels of data and peach pomace powder. The highest fat content of 17.7% was 

recorded in cookies prepared at a 6% supplementation level while the lowest value of 9.65 was observed in the control 

sample. The results agree with the studies conducted by Sharnouby et al. (2009). 

Protein 

The addition of a 2 % substitution of peach and date powder was found to have no significant increase in the protein 

content of cookies as compared to that of control samples. However, the substitution of peach and date powder above 2 
% resulted in a slight but significant (p<0.05) increase of the protein content. The gradual increase in the protein content 

(Table 2) from 10.16±0.1 (control) to 11.6±0.14% (6 % substitution) was attributed due to the addition of the peach and 

date powder. The results are in close line with the results of Banureka and Mehendran, (2009) who reported that pluses 
and nuts have a high amount of protein, when they are added to biscuits they enhance the protein value of the products.  

Crude fiber 

The least fiber content of 0.11% was observed in the control cookies. The addition of the peach and date powder resulted 
in a significant (p≤ 0.05) increase in the fiber percentage of the cookies. However, supplementation of peach and date 

powder from 2 to 4 % didn’t cause any significant increase in the fiber content (1.0±0.22 to 1.15±0.2, Table 2) 

respectively. The supplementation of 6 % resulted in the highest crude fiber content of 1.4±0.05 % compared to 0.11±0.09 

% in control samples. The peach powder might have the prevailing role in increasing the fiber content as it contained a 
comparatively higher percentage of crude fiber (Table 2) than that of date powder. Sharnouby et al. (2009) also reported 

similar changes in the crude fiber of the biscuits prepared with the supplementation of wheat bran and date powder. 

Physical analysis of cookies 

Cookies prepared with varying levels of data and peach powder were evaluated for diameter, thickness, and spread 

ratio. The results showed in Table 1 that all physical parameters affect significantly with the addition of date and peach 

powder mixture.  

Diameter 

The addition of the date and peach powder resulted in a decrease in the diameter of the cookies. The control was found 

to have the highest diameter of 51.93 mm and the addition of 4 and 6 % date and peach pomace powder resulted in a 
significant decrease in the diameter by 2.03 and 2.9 mm respectively as shown in Table 3. Sievert et al. (1990) and 

Jeltima et al. (1983), also reported a reduction in the diameter of biscuits as bran was added to them. This might be due 

to the hindrance in the normal leavening process due to the addition of the date and wheat powder resulting in the 
decrease of the diameter of the cookies. 

It is evident from Table 3 that the mean value for the diameter of cookies decreased with an increase in date and peach 

powder content in cookies. The mean diameter of cookies prepared from different substitution levels revealed that the 
highest significant value (51.93 mm) was observed from the control sample while the lowest value (49.03 mm) was found 



Shabnam et al. (Date powder and peach pomace powder affect microstructure and functional attributes of cookies) 

  J. Postharvest Technol., 2020, 08(3): 37-49                  42 

 

at a 6% substitution level of date and peach powder in cookies. The decrease in the diameter of cookies could be 
attributed due to more powder replacement and may be due to improper leavening during baking in high fiber cookies. A 

similar reduction of cookie diameter with the increase in bran incorporation was also reported by Sievert et al. (1990) and 

Jetlema et al. (1983) in biscuits. 

Thickness 

The thickness in the cookies was found to increase as the level of supplementation increased. However, the 

difference in thickness between control and 2% powder addition samples was insignificant (p≤ 0.05) as shown in 
Table 3. While a significant increase in thickness was observed beyond the 2% level of supplementation. The overall 

difference in the thickness in control and the 6% pomace and date powder containing the sample was 0.7 mm. 

Sharnouby et al. (2009) also observed similar variations in dimensions of the biscuits prepared by the 
supplementation of date powder and wheat bran. As the diameter in the samples decreases, the change is 

compensated by increasing the thickness. The results are in close line with the studies conducted by Sharnouby et al. 

(2009) for the biscuits prepared from date powder and wheat bran. 

Table 3: Effect of date and peach powder mixture on diameter, thickness and spread factor of cookies 
 

Date and peach powder supplements (%) Diameter Thickness Spread Factor 

0 51.93±0.5aA 9.86±0.3bB 52.18±0.3aA 

2 51.16±0.3aA 9.8±0.1bB 52.39±0.6aA 

4 49.9±0.2bA 10.3±0.1aB 48.44±0.7bA 

6 49.03±0.1bA 10.56±0.2aB 46.42±0.7bA 
 
Values are expressed as mean ± standard deviation.  Means having different letters within the same column differ significantly at p < 0.05. 
 

Spread ratio 

The spread ratio is the ratio and is calculated from the values of the thickness and diameter of cookies. The control 
samples had the highest diameter and lowest thickness as shown in Table 3 thus it attained the highest spread ratio. 

The increase in supplementation caused an overall decrease in the spread ratio and no significant difference was 

observed in control and 2 % supplementation. However, 4% and 6 % addition of the peach and date powder resulted 
in a significant change in the spread ratio as compared to control samples. Tsen et al. (1976) also reported similar 

observations as wheat flour was fortified with 50 % soy flour which caused a considerable increase in the biscuit 

thickness as compared to biscuits made without fortification [26]. The fortified wheat flour with soy flour isolate up to 
50% reduced spread factor and increased cookie thickness. Zebik et al. (1984) also showed that 20% and 30% 

replacement of navy bean, sesame seed flour reduced the spread factor of whole wheat cookies. Statistically, there 

were no significant differences between the control sample and the sample prepared at a 2% substitution level while 
the control sample and 6% sample varied significantly.  

Sensory evaluation 

Table 4 shows the mean score of sensory results on the attributes including color, texture, taste, appearance, and 

overall acceptability. 
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Colour     

A slight darkening of the color was observed due to the addition of the peach and date powder. The darkening might 

be due to the relatively dominant Millard reaction due to the higher sugar level in powder (peach and date) 

incorporated in the formulation ( Siddiqui et al., 2000).  

Texture  

The values of texture observations of the evaluators are tabulated in Table 4. An increase in the peach and date 

powder resulted in decreasing the texture sensory score of the product. The score for texture ranged from 3.9 and 3.2 
for control and 6 % incorporation level respectively. The disliking of the texture with increasing the level of powder 

incorporation might be due to the increase in moisture, fiber, and the fat content of the product. The protein content 

reduction might have affected the air entrapment property of the dough hence leads to the poor texture as compared 
to that of the control cookies samples.  

Table 4: Effect of date and peach on sensory perception of cookies 
 

Supplement 
(%) 

Colour Texture Taste Appearance OAA 

0 3.8 ±0.01aC 3.9± 0.03aB  4.2 ± 0.04aA 3.95 ±0.03aB 3.96 ± 0.02aB 

2 3.6± 0.11aB 3.7± 0.03aA 3.7 ±0.05bA 3.2± 0.07bC 3.55 ±0.12bB 

4 3.7 ±0.10aB 3.5 ±0.06aC 4.0 ± 0.08aA 3.4 ±0.11bC 3.65 ±0.13bB 

6 3.5 ±0.05aB 3.2 ±0.11aC 3.6 ± 0.02bB 3.9 ±0.12aA 3.55 ± 0.14bB 

 
Values are expressed as mean ± standard deviation. . Means having different letters within the same column differ significantly at p < 0.05. 

 

Taste  

The score based on the taste of the product showed some fluctuation. The 2 % addition of peach and date powder 

caused a slight decrease in the taste whereas a 4 % level of the powder incorporation resulted in further increase in 

score from 3.7 to 4. Finally, the score gets reduced to 3.6 at the addition level of 6 %, as reported in Table 4. The 
reduction in ranking score of taste may be attributed due to the caramelization of sugar in date and peach powder 

during baking. 

Appearance  

The score of the appearance fluctuated similarly as in the taste between the samples. The control and the 6 % 

supplementation level cookies received a relatively higher score as compared to 2 and 4 % as shown in Table 4. All 

the cookies samples showed the development of cracks on the surface. The crack development might be due to the 
presence of slightly higher sugar and fiber content in the peach pomace and date powder supplemented samples. As 

sugar crystallizes on the surface, it gives off heat that evaporates the water absorbed during mixing, baking, and the 

leavening gases expand causing cracking of the dry surface. 
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Overall acceptability  

The overall acceptability of the prepared cookies reduced with increasing level of peach and date powder 

supplementation. The probable reason for the reduction in overall acceptability might be due to the change in color 

due to caramelization and relatively inferior texture because of the enrichment of fiber and other components. The 
health benefits of peach pomace and date powder and the overall acceptability of the present study recommends the 

addition level of 4 % for the development of cookies. The results were inconvenient with those reported by Lee and 

Kim et al. (2009) who studied the effects of the addition of strawberry powder in the formulation of cookies. 

The mean regarding overall acceptability of cookies revealed that the overall acceptability of the control sample (0%) 

of date and the peach powder was highest while cookies prepared from 6% supplementation level of date and the 

peach powder was the lowest acceptability. The decrease in overall acceptability was due to a decrease in texture 
and taste score. The control cookies showed the highest score for the entire sensory attributes than other treatments. 

Therefore, incorporation of a 4% date and peach powder in the formulation of cookies could be recommended while 

taking advantage of the health benefits of date and peach powder without sacrificing the color acceptance. The 
results were in accordance with the studies conducted by Lee and Kim et al. (2009) during the development of 

cookies incorporated with strawberry powder. 

Texture analysis of cookies 

The maximum peak force (g/cm2) in texture profile analysis (TPA) curve is considered as the hardness of the cookies 

because it is the minimum force essential to rupture the samples. Cookies supplemented with peach and date 

powder were observed to be comparatively less hard than that of control. Softness in the product might be due to 

higher moisture content in cookies. Similar hardness values were obtained for all tested biscuits as reported by Tyagi 
and Oberoi et al. (2006). The texture of the cookies containing peach and date powder in their formulation was 

significantly affected by the increase in the level of the date and peach powder as indicated in micrographs. 

Scanning electron microscopy (SEM) 

The Scanning Electron Micrograph (SEM) revealed the internal structure of the cookies. These micrographs showed 

the effect of fiber on the internal structure of the cookies at 0, 2, 4, and 6% level of peach and date powder 

incorporation. Network and irregular air spaces were visualized in case of a control sample with no specific granule 
formation. These irregular air spaces become less with an increase in date and peach powder level. The presence of 

deep fissures can be visualized in the cookies at a 4% substitution level as depicted from the SEM images.  

These fissures and the presence of agglomerated structures may be due to the presence of moisture and fat 
globules. At 2000x no profound change was observed in fiber-rich cookies. Micrograph of cookies obtained at 

different levels of date and peach powder incorporation differs significantly from each other. Also, it was observed 

that the cell walls became bulged and thicker with the increase in powder level up to 2% level of incorporation. The 
out folding of cookies became more prominent in a sample containing 4% date and peach powder incorporated 

sample with an average increase in cell size and rough structure with fractured fibers and starch granules. The starch 

granules get reoriented to get the definite shape in cookies at a 6% supplemented level.  
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4%  sample 4% sample   

  
6% sample 6% sample 
 

Fig.1: Micrograph of cookies incorporated with the date and peach powder 
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A similar change in microstructure was reported by Dar et al., (2012) in carrot pomace powder-based extrudates. As 
the concentration of powder increases the size of air bubbles and moisture droplets become smaller resulting in a 

tougher product. Also, it was evident that the presence of additives such as fiber and sugar had a pronounced effect 

on the expansion of cookies. Moreover, a dense compact mass of cells with less out foldings, crumbled and the 
fractured structure was visualized in cookies containing 4 and 6% date and peach powder as revealed from the SEM 

images The photomicrographs of the cookie at a 6% supplementation level showed some gelatinized starch granules 

trapped in the protein matrix. Photomicrographs showed the presence of fiber particles adhering to starch granules. 
The starch granules were intact despite the influence of thermal treatment due to an insufficient amount of water in all 

of the used cookie formulation. The results were in correlation with Jin et al., (1995) in soy-based extrudates. 

CONCLUSION 

The present study is related to enhance the nutritional quality of cookies by incorporating date and peach pomace 

powder. The addition of date powder and peach powder mixture to wheat flour affected the cookie's qualities, 

physical properties, and sensory characteristics. The best overall organoleptic acceptance of cookies was found at a 
4% supplementation level of date and peach powder blend. Results revealed that an increase in a mixture of date 

and peach powder level up to 4% increased the overall acceptability of the cookies, while texture decreased with an 

increase in powder level. Also, the hardness of cookies decreased with an increase in date and peach powder. The 
hardening of cookies might be due to the crystallization of sugars during cooking. The composition of the cookies 

showed that fiber content could be enriched by the addition of the date and peach powder and will serve as the best 

source of crude fiber in the form of ready to eat bakery products. This study shows the potential for developing fiber-

rich cookies to increase the dietary fiber intake as a vehicle to fulfill the dietary fiber requirements of mostly in the 
urban population.  
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