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INTRODUCTION

Now a day millions of people are aware of a 

healthy life and nutrition. Due to the consumer’s 

demand for healthier food, the food industries are 

conducting novel products invention towards the 

area of useful food and ingredients. Cereals are 

the most important crop in the world. Cereal 

belongs to the Poaceae family. It is composed of 

the endosperm, bran, and germ.1 Wheat is a 

valuable cereal produced in the world and 

behaves as a staple food for millions of people.2 

The major component in wheat is starch 60-75% 

and protein 9-18%.3 Wheat is also preventing a 
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ABSTRACT 

The present research work was carried out to determine the biochemical, nutritional, and technological 

attributes of pita bread. For that purpose, the pita bread was prepared by using composite flour. 

Briefly, after milling of cereals, composite flour of 80% straight grade flour (SGF) and 20% other 

cereals (barley, oat, wheat, and corn) were developed by using the different treatment T0, T1, T2, T3, 

T4, and T5. Furthermore, pita bread of composite flour were prepared and the results were compared 

with the control sample in terms of different attributes. Results showed that the moisture, protein, ash, 

and fat content of composite flour varied from 9.11 to 12.36%, 7.36 to 8.58%, 0.47 to 1.46%, 3.41 to 

4.95%, respectively. Whereas antioxidant activity showed that the TPC varied from 6.80 to 8.55%, 

Total flavonoids varied from 158.33±0.02 to 158.50±0.06, DPPH varied from 20.5 to 41.5, and phytic 

acid of composite flour varied from 3.53 to 6.40. Pasting properties showed that pasting temperature, 

peak viscosity, trough viscosity, breakdown viscosity, final viscosity, setback viscosity, and peak time 

varied from 52.05 to 83.15°C, 2683.00 to 3525.7cP, 643.0 to 1645.0cP, 923 to 1138cP, 1432 

to1634cP, and 5.67 to 6.33, respectively. While in the pita bread, ash, protein, moisture, fat, fiber, and 

NFE content varied from 0.48 to 1.96%, 8.14 to 10.14% 21.55 to 25.91%, 3.41 to 4.94%, 3.35 to 

4.84%, and 73.29 to 76.60%, respectively. Composite flour improved the nutritional and sensorial 

properties of bread and did not impose any negative effect on the bread. 
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diet-related long-term disease.4 Corn is ranked 

third as staple food worldwide but is the main 

cereal grain as measured by its production, after 

wheat and rice. In corn there are endosperm, 

germ, pericarp, and tip cap, making up to 83%, 

11%, 5%, and 1% of the maize kernel, 

respectively.5 Barley (Hordeum vulgare) consists 

of three constituents’ germ, embryo, and outer 

layer. Usually, barley is used in the production of 

the beverage industry. Barley grains are rich in 

vitamin B-group and minerals like (P, K, Ca, 

Mg), etc. Oats (Avena sativa L.) are more famous 

in the food industry due to their health benefits. 

Comparatively, oats are a high constituent of oil 

and protein than other cereals. There are not 

many kinds of cereal that contain a physiological 

particular amount of mixed linkage beta-glucan 

which are soluble in water and a good source of 

dietary fiber which are beneficial for human 

consumption because beta D-glucan lowers 

cholesterol.6 Composite flour is a mixture of 

several flours obtained by adding roots, cereal, 

tubers, and legumes regardless of the fact having 

wheat flour in it or not. The use of composite 

flour is becoming regular, extensively, and 

successfully in the making of baked products 

worldwide.7 For increasing the nutritional value 

of pita bread, composite flour is used. Pita bread 

is the most common food due to its nutritional, 

sensory, textural properties.8 It is a staple food 

worldwide, high energy source, carbohydrates, 

and fats. It has been produced from different 

types of flours like wheat, oats, and barley.9 Pita 

bread consists of two layers, the basic ingredients 

(water, sugar, salt, flour, and yeast) are used for 

the making of pita bread.10 They have different 

names in different countries like Chapati in India, 

Focaccia in Italy, Naan in Central and South 

Asia, Baladiin Egypt. It is a round pocket bread 

that is a staple in the Middle East.11 Pita bread is 

a soft and slightly puffed flatbread. 

Comparatively pita bread has more nutritional 

value than other bread. 

 

MATERIALS AND METHODS  
Procurement of raw materials 

The cereal grains were procured from Ayub 

Agricultural Research Institute (AARI). 

Chemicals and reagents were purchased from the 

local scientific market of Faisalabad. 

Milling of Cereal 

Cereal grains (Wheat, Barley, Oat, and Corn) 

were milled in the milling department of Ayub 

Agricultural Research Institute (AARI) 

Faisalabad. 

Treatments plan of flour composition 

Briefly, after milling of cereals, composite 

flour of 80% straight grade flour (SGF) and 20% 

other cereals (barley, oat, wheat, and corn) were 

developed by using the different treatment T0, 

T1, T2, T3, T4, and T5 as presented in table 1. 

 

Table.1. Treatments Description 

Treatments Formulation 

T0 (Control) Straight grade flour (SGF) 

T1 100% whole wheat flour (WWF) 

T2 20% whole barley flour WBF + 80 % SGF 

T3 20% whole oat flour WOF + 80% SGF 

T4 20% whole corn flour WCF + 80% SGF 

T5 20% whole wheat flour WWF + 80% SGF 

 

Proximate analysis of cereal flour 

The analysis for moisture, crude fiber, crude 

protein, ash content, fat content, and NFE of 

composite flours was performed according to 

their respective methods.12 

Phytochemical Tests 

Extract 

Different composite flours samples were 

extracted with water and methanol (70:30) with a 

solute to the solvent ratio (1:10). After this, shake 

the samples in an orbital shaker for 3 hours at 50 

ºC and 250 rpm. After shaking the samples were 

filtered through Whatsman No.1 filter paper to 

separate the supernatants. The remaining residue 

was filtered again through the same process. 

Now the supernatant was taken out for further 

analysis. 

 

Total phenolic contents 

The total phenolic content (TPC) in flour 

samples was determined by Khattab et al. 13 

Folin-Ciocalteu reagents was used for the 

determination of TPC. For this procedure, all 

extracted samples were taken out 125µL in the 

test tube and added 125µL Folin-Ciocalteu in 

each test tube. After this, the samples were kept 

in a dark room for 2 hours resting time, and 

absorbance was checked at a specific wavelength 

at 765 nm with a double beam spectro-

photometer.  

Total flavonoid contents 

Total flavonoid contents were determined by 

using the chemical reagent aluminum chloride 

according to the given protocol by Kikunaga et 

al.14. To prepared quercetin solution 5mg 

quercetin reagent was dissolved in 1mL 

methanol. Several dilutions were made by using 
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methanol in a range from 5 to 200 µg/ml. 

Approximately 0.6ml of standard sample solution 

was separately mixed with 0.6ml of 2% 

aluminum chloride, now left the samples at room 

temperature for 10 min. The absorbance of the 

samples was determined at 415 nm with a double 

beam spectrophotometer. 

DPPH 

DPPH Radical Scavenging Activity the 

activity of DPPH was determined by given 

method outline by Singh and Rajini15. To 

determine the scavenging activity of samples 

100µl extracted samples were taken out and add 

1mL DPPH solution was added and left the 

sample in a dark room for 1 hour at room 

temperature. The absorbance of the assay mixture 

was measured at 515 nm against the blank 

solution using a spectrophotometer. 

Determination of Phytic acid 

The method of Leon et al. 16 was used to 

determine the phytic acid of different flour by 

using a spectrophotometer. 0.06 g of extracted 

sample was taken and added in 2N 10 mL of 

HCL solution in a test tube by shaking of 30 

minutes. Then add 1mL of solution as taken in 

the test tube. 2ml ferric acid solution was added 

to it and covered with the stopper. Test tubes 

were placed in the water bath for half-hour then 

cooled test tubes were in the water for 15min to 

bring them at room temperature. 4ml of 2, 2-

bipyridine solution was added and mix. The 

absorbance was checked at 510nm by using a 

spectrophotometer. 

 

PASTING PROPERTIES 

The pasting properties of flours were 

measured on a rapid visco analyzer by using the 

standard method of AOAC 12. Take 3g of flour 

samples in a canister and add 25ml distilled 

water to it. The mixture was heated at80-85ºC 

and stirred at 160 ppm for 13minutes. After 13 

minutes cool down the slurry till it reaches 50ºC. 

Product development 

Bread was prepared by using a composite 

flour recipe. 

 

Product Analysis 

Chemical Analysis 

The product analysis such as protein, fats, 

crude fiber, moisture, ash, and NFE was 

performed according to their respective 

methods.17 

Color analysis 

The color of pita bread was determined by 

using a colorimeter according to Liu 18 

Sensory evaluation 

Sensory evaluation of pita bread was carried 

out on a hedonic scale of 1 to 9. 15 

 

Statistical analysis  
All analysis was carried out in triplicates and 

the data were described as means ± standard 

deviation. The parameters of data obtained were 

analyzed by using statistical tools. Analysis of 

variance technique was concern and results were 

interpreted according to Duncan’s Multiple 

Range Test at 5% probability level.19 

RESULTS  

Proximate Analysis of Raw Material 

The mean values of fat, protein, moisture, 

fiber, ash, and NFE were given in Table 2. The 

mean value for moisture content ranged from 

8.80-12.36%. The range of protein content varied 

from 7.36 to 8.58%. Ash content which is varied 

from 0.49 to 1.46%. The fat content ranged from 

3.41 to 4.95%. The fiber content varied from 

0.78 to 1.89%. The crude fiber content ranged 

from 0.42-2.51% in different varieties of flour. 

The mean value for NFE varied from 73.29 to 

76.60%.  
 

Table 2. Proximate values of Composite Cereal Flours 

Cereal Flours Fat (%) Protein (%) Moisture (%) Ash (%) Fiber (%) *NFE (%) 

T0 3.95±0.04 6.58±0.04 9.11± 0.04 0.47±0.02 0.57±0.01 75.63±0.21 

T1 4.41±0.21 7.46±0.07 9.42±0.03 1.07±0.01 0.65±0.04 76.22±0.05 

T2 4.61±0.01 7.63±0.09 9.48±0.04 1.10±0.12 0.78±0.01 76.20±0.12 

T3 4.87±0.12 8.03±0.21 8.80±0.02 1.23±0.02 1.03±0.22 76.60±0.5 

T4 4.35±0.02 7.36±0.18 9.36±0.13 0.73±0.24 0.88±0.04 73.29±0.21 

T5 4.20±0.03 7.49±0.08 9.63±0.05 1.02±0.02 0.93±0.21 76.13±0.04 

*NFE: Nitrogen free extract 

 

Antioxidant Assay of Raw Material 

The mean values of the antioxidant assay 

were given in Table 3. Results showed that the 

TPC varied from 6.80 to 8.55%. Total flavonoids 

varied from 158.33±0.02 to 158.50±0.06 in 

different treatments. Mean values of DPPH 

showed that this attribute increased with an 

increase in supplementation level i.e., T4 

(41.50±2.30) followed by T5 (35.36±2.11), T0 

(32.66±1.88), T3 (23.53±1.57), T1 (21.70±1.5) 

and T2 (20.50±1.32) respectively. The mean 

value regarding phytic acid of composite flour 

varied from 3.53 to 6.40.  
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Table 3. Mean values antioxidant activity and Phytic acid of raw material 

Cereal Flours TFC mg CE/g TPC mg GAE/g DPPH (% inhibition) Phytic Acid 

T0 1.23±0.01 3.47±0.04 22.66±0.18 4.73±0.02 

T1 1.48±0.01 4.07±0.02 29.70±0.5 6.33±0.05 

T2 1.59±0.06 4.53±0.02 31.50±0.32 5.87±0.02 

T3 1.54±0.03 5.02±0.05 30.53±0.57 6.40±0.08 

T4 1.58±0.02 4.96±0.01 31.50±0.30 4.86±0.01 

T5 1.66±0.03 5.22±0.01 31.36±0.11 4.98±0.03 

 

Pasting properties  
The mean values regarding pasting properties 

of composite flour are in given Table 4. Results 

showed that the pasting temperature is varied 

from 52.05 to 83.15 °C. Peak viscosity ranged 

from 2683.00 to 3525.7 cP. The trough viscosity 

of composite flour ranged from 643.0 to 1645.0 

cP. The final viscosity of composite flours varied 

from 3077 to 3985 cP. Breakdown viscosity of 

different flour varied from 923 to 1138 cP. 

Setback viscosity of different flour ranged from 

1432 to1634 cP. The peak time of composite 

flour ranged from 5.67 to 6.33.  

 

Table 4. Pasting properties of composite flours 

Cereals 

Flour 

Temperature 

(°C) 

Peak 

Viscosity 

(cp) 

Trough 

Viscosity 

(cp) 

Breakdown 

Viscosity 

(cp) 

Final 

Viscosity 

(cp) 

Setback 

Viscosity 

(cp) 

Peak 

Time 

(min) 

T0 71.08±0.6 2680.7±0.6 1644±0.8 1036±0.8 3767.7±0.6 1439±0.6 6.32±0.5 

T1 56.56±0.8 2871±-6 1509.3±0.4 971.3±0.8 3691±0.9 1465.3±0.3 5.65±0.4 

T2 72.60±0.3 2726±0.7 1443.7±0.4 928±0.5 3580.7±0.6 1536±0.3 6.08±0.8 

T3 80.68±0.7 2829±0.8 664±0.7 990±0.6 3077±0.5 1530±0.7 5.91±0.5 

T4 79.48±0.9 2690±0.8 1034.7±0.3 953±0.7 3303±0.3 1630.7±0.6 5.71±0.3 

T5 71.25±0.3 2929±0.6 1421.3±0.7 1135±0.3 3254.7±0.8 1530±0.5 6.10±0.6 

 

Proximate analysis of product 

The mean values of proximate analysis of the 

product are given in Table 5. The mean value for 

moisture content ranged from 21.55 to 25.91%. 

Ash content which is varied from 0.49 to 

1.46%.The ash content is higher in composite 

flour than in the control sample. Protein content 

ranged from 8.14 to 10.14 highest values were 

obtained by the control sample while the lowest 

was obtained from 20% T3. Fat content ranged 

from 3.41 to 4.94%. Fiber content ranged from 

3.35 to 4.84%. The highest value was possessed 

by T4. The variation in fat content varies from 

1.09 to 2.52 in some varieties of Pakistani wheat. 

NFE content ranged from 73.29 to 76.60%.  

 

Table 5.  Mean values of proximate analysis of pita bread 

Cereals Flour Moisture Ash Protein Fat Fiber *NFE 

T0 22.95±1.23 0.48±032 9.74±0.29 4.74±0.05 4.74±0.5 60.91±0.76 

T1 21.55±0.21 0.483±0.34 10.14±0.24 4.09±0.21 4.09±0.34 62.38±0.5 

T2 23.52±0.5 1.460±0.24 9.83±0.5 4.26±0.33 4.26±0.21 60.11±1.2 

T3 25.30±1.00 1.48±0.54 8.14±0.21 4.10±0.11 10±0.45 60.06±0.78 

T4 25.91±0.5 1.47±0.21 8.56±0.34 4.84±0.43 4.84±0.76 57.32±032 

T5 23.70±0.23 1.96±0.13 9.67±0.45 3.35±0.03 3.35±0.14 60.04±0.54 

*NFE; Nitrogen free extract 

 

Sensory Evaluation of Pita Bread 

The mean value for sensory evaluation and 

color parameters of pita bread is given in Table 6 

and 7. Results showed that bread volume ranged 

from 6.66 to 8.66. The mean value of the color of 

pita bread of composite flour ranged from 7.66 to 

9.00. The mean values regarding the symmetry of 

the form of straight dough pita bread of 

composite flour ranged from 2.00 to 2.33. The 

mean value of evenness of bake of pita bread 

made from composite flour ranged from 2.00 to 

3.00. The mean value of evenness of bake of pita 

bread made from composite flour ranged from 

2.33 to 3.00. The mean values of the grain of 

straight dough pita bread of composite flour 

ranged from 7.00 to 8.33. The mean values 

crumb color of straight dough pita bread of 

composite flour ranged from 7.66 to 9.00. The 

mean values aroma of straight dough pita bread 

of composite flour which is ranged from 7.66 to 

8.66. The mean values mastication of pita bread 

of straight dough pita bread of composite flour 

which is varied from 7.33 to 8.66. The mean 

values taste of straight dough pita bread of 

composite flour which is ranged from 12.00 to 

13.33. 
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Table 6. External characteristics of pita bread 

Cereals Flour Volume Color of 

Crust 

Symmetry of 

form 

Evenness of 

bake 

Character of 

Crust 

T0 8±0.5 9±0.5 2.33±0.7 2.33±0.6 2.66±0.7 

T1 6.66±0.6 8.33±0.7 2.00±0.4 2.00±0.5 3.00±0.5 

T2 8.66±0.4 8.00±0.4 2.66±0. 2.33±0.8 2.66±0.7 

T3 8±0.9 8.00±0.7 2.00±0.3 2.33±0.3 3.00±0.4 

T4 8.66±1.2 8.33±1.3 2.33±0.7 2.66±0.9 3.00±0.7 

T5 8±0.7 7.66±1.6 2.33±1.3 3.00±0.8 3.00±0.4 
 

Table 7. Internal characteristics of pita bread 

Cereals Flour Grain Color of Crumb Aroma Mastication Taste Texture 

T0 8.3±0.5 9.0±0.6 8.66±0.6 8.66±0.6 13.00±0.6 13.33±0.6 

T1 7.6±0.6 8.3±0.8 8.33±0.7 7.33±1.4 12.33±0.6 12.33±0.9 

T2 8.0±0.5 8.0±0.3 7.66±0.9 7.33±0.6 13.00±0.7 12.00±0.4 

T3 7.3±0.5 8.0±0.8 8.66±1.4 7.66±1.5 13.33±0.3 12.33±0.3 

T4 7.0±0.5 8.3±0.4 8.66±1.7 8.33±0.6 13.00±0.8 13.00±0.7 

T5 8.0±0.5 7.6±0.8 8.66±0.6 8.00±0.6 12.00±0.6 13.00±0.2 

 

DISCUSSION  
According to the results, the moisture content 

was significantly affected due to differences in 

the concentration of composite flour added to the 

straight grade flour. The highest value of 

moisture was obtained by control sample T0 

(8.58± 0.04%) while the lowest was obtained 

from T4 (7.36±0.18%). The result was correlated 

with the results of Imran 20. The amount of ash 

content was higher in whole wheat flour T1 

(1.44±0.02%), T2 (1.10±0.12%), T3 (1.46± 

0.02%), T4 (0.73±0.24%), T5 (1.46±0.02%) as 

compared to T0 (0.47±0.02%). The highest value 

was possessed by T0 (4.95±0.04%) and the 

lowest value was found in T1 (3.41±0.21). The 

variation in fat content varies from 1.09 to 2.52% 

in some varieties of Pakistani wheat.21 The 

highest value of fiber was possessed by T4 

(1.89±0.02%). The crude fiber content 

composition of the composite flours was found to 

be considerably higher than the control sample. 

The crude fiber content ranged from 0.42-2.51% 

in different varieties of flour. The NFE 

composition in the composite flour was found to 

be insignificantly the same as to control. This 

result was correlated with Ranganayaki et al22 

where they made composite flour by adding 

different flours. 

The T0 (8.55±0.44) has the highest amount of 

TPC while T2 (6.80±0.21) has the lowest amount 

of TPC. In another research work, TPC was 

determined in different wheat varieties flour and 

observed values in the range of 1.46 to 2.26 mg 

GAE/g.10 Mean values of DPPH showed that this 

attribute increased with an increase in 

supplementation level i.e., T4 (41.50±2.30) 

followed by T5 (35.36±2.11), T0 (32.66±1.88), T3 

(23.53±1.57), T1 (21.70±1.5) and T2 (20.50± 

1.32) respectively. The data acquired from the 

present study is in harmony with the results of 

Sarwar  et al. 23 who determined composite flour 

antioxidant activity by estimating its ability to 

scavenge DPPH and observed results i.e., 

56.91±3.09%. The phytic acid of straight grade 

flour was significantly affected by composite 

flour. The findings of this study were correlated 

with studies of Shevkani et al., 24 who reported 

that the phytic acid varied from 3.2 to 12.1. 

The maximum value of pasting temperature 

was found in T3 (83.15) while the minimum 

value was found in T1 (52.05). The data required 

was near to the finding of Leon et al.25 The data 

obtained from the present study was reported 

with the study of Gomand et al.26 who examined 

the similar trend in pasting properties of the 

dough. 

The ash content is higher in composite flour than 

in the control sample. Protein content ranged 

from 8.14 to 10.14 highest values were obtained 

by the control sample while the lowest was 

obtained from 20% T3. The highest value was 

possessed by T4. The variation in fat content 

varies from 1.09 to 2.52 in some varieties of 

Pakistani wheat. This result was associated with 

the study of Belguith-Hadriche et al 1 they made 

composite flour by adding different flours. 

The significant difference in the production of 

pita bread baking quality scores for volume with 

composite flour is related to the results. 27 The 

results of the present study were correlated with 

the study of Yıldız et al 28 who reported similar 

results within some composite flour. The mean 

values regarding the symmetry of the form of 

straight dough pita bread of composite flour 

ranged from 2.00 to 2.33. The present study 

results were associated with the study of Yıldız et 

al 28 who reported that similar results in 

composite flour. The result of the following 

study is correlated with the studies of Yıldız et al 
28 who reported that the same result within 

composite flour.  
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CONCLUSION 

Cereals are a primary source of essential 

nutrients and are consumed globally. In the 

current study, the pita bread was made with 

composite flour to fulfill the nutritional needs. 

The results indicated that composite flour 

enhanced the nutritional profile of the pita bread 

and improved physicochemical properties. The 

sensory properties of the bread were not 

disturbed by using composite flour. 

Conclusively, using composite flour in different 

concentrations is a good approach to fulfill the 

basic nutritional needs without compromising the 

nutritional, physical, and sensorial attributes of 

pita bread.  
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