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Abstract 
 This study aims to investigate the effect of partial substitution of wheat flour (WF) (82% 
ext.) with some vegetables as carrot (CF), eggplant (EPF), and radish (RF) at a 
concentration of 5%, 10% and a mixture between them on the chemical, rheological, and 
sensory evaluation of bread. The results of the chemical composition on raw materials 
showed the highest ratio of moisture, fiber, ash, fat and protein in vegetable powders 
while, wheat flour recorded the highest ratio of carbohydrates. The obtained results 
showed a significant difference in mineral content between wheat flour, carrot, eggplant, 
and radish flour powders. The addition of carrot, eggplant, and radish powders to wheat 
flour increased  the fiber, fat and protein of bread supplemented with vegetable powders 
compared to the control bread. There was a significant difference in energy between 
different types of bread under investigation. Also, the results indicated that there were 
significant differences in mineral content in the prepared bread.  The results of 
farinograph  and extensograph showed an increase in water absorption, elasticity, 
proportional number and dough energy while, the extensibility decreased in all blends as 
compared to the control sample. Thus, the results of the present study showed that 
vegetable powders may be regarded as an excellent source of protein, fiber, and mineral 
content. Hence, it is recommended to use these vegetables powders to raise the nutritional 
values of bread products. 
Key words: Bread, carrot, eggplant, radish, technological studies 
Introduction 
Bread is a major staple food that is eaten all over the world (¹). Bread is a high-energy 
meal that is high in nutrients such as carbohydrates and fat (2,3) but, low in other elements 
including protein, minerals, and vitamins(4). Bread is a fermented confectionery food 
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made mostly from wheat flour, water, yeast, and salt through a series of processes that 
include mixing, kneading, and prodding, proofing, shaping and baking (5,6).  
Fruit and vegetable flours are abundant in fiber, protein, and minerals, as well as having 
large water and oil holding capacity. As a result, it may be utilized new low-calorie and 
cost products (7). Incorporating vegetables into bread may also be a viable option for 
getting this essential food category into the diet of the general public. Vegetables that 
contain natural antioxidants may also be a good natural option for extending the shelf life 
of bread (8). So, adding vegetables to bread might have both economic and health benefits 
(9). Furthermore, they are affordable, widely accessible, have reduced calorie content, and 
frequently include other essential components such as antioxidants, which may give extra 
health benefits (10). 
Carrots (Daucus carota L) are healthy root vegetables that are commonly orange in color, 
but come in a variety of colors including purple, black, red, white, and yellow. It's a good 
source of phytonutrients like phenols, polyacetylene, carotenoids, and high source of 
vitamin C in food, with moisture, protein, fat, carbohydrates, sugar, and fiber levels 
ranging from 84 to 95 %, 0.6 to 2.0 %, 0.2 to 0.7 %, 9.58 to 10.6 %, 5.4 to 7.5 %, and 0.6 
to 2.9 %, respectively (11,12). Carrots contents high amount of minerals and vitamins 
including calcium, iron, sodium, potassium, magnesium, copper, zinc, carotenes, 
thiamine, riboflavin, niacin, and vitamin C (13, 14). 
Eggplant (Solanum melongena L) is a major tropical and subtropical vegetable crop that's 
commonly utilized in a variety of dishes. They also contain therapeutic properties, which 
are critical to human health (15). After potatoes and tomatoes, eggplant (Solanum 
melongena L.) is the world's third most significant horticultural crop (16). It contains a lot 
of minerals and vitamins. It includes a range of phytochemicals, including polyphenols 
that give essential health advantages in addition to being high in fiber and low in fat (17). 
Radish is a root vegetable that is grown and consumed all over the world and is considered 
a staple of the human diet, despite its rarity in some areas. Radishes are commonly 
consumed raw as a crisp vegetable, mostly in salads. Radish is a necessary part of one's 
diet. Alkaloids and nitrogen compounds, coumarins, enzymes, glucosinolates, oil seed 
compounds, organic acids, phenolic compounds, flavonoids, proteins, amino acids, 
tannins, brassinosteroids, and polyphenols are among the major chemical constituents of 
radish (18-20). 
The objective of the present study was to determine the chemical composition, minerals 
content, rheological properties, and sensory evaluation of bread replaced with some 
vegetables at different ratios. 
Materials and Methods 
Materials: 
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Carrots, Eggplant and Radish were obtained from the local markets in Zagazig, Egypt. 
Wheat flour: 
Wheat flour (82% extraction) was obtained from Mills Company, Zagazig, Egypt. 
Additives materials: 
Sugar, salt and fresh compressed yeast were obtained from the local markets, Zagazig, 
Egypt. 
Methods 
Preparation of vegetables flour (carrot, eggplant, radish): 
Vegetables cleaned well and impurities were removed from them, then washed well with 
water, cut into small slices and dried at (0- 60 °C) by oven drying fan model Super 
Serving, Science Center Laboratory for Soil, Food, Feed Stuff Faculty of Technology and 
development, Zagazig University for 2 days and ground to powder. 
Technological process 
Preparation of different blends of bread: 
Blends of bread were prepared using wheat flour 82% extraction rate as control and that 
substituted with 5% and 10% of carrot, eggplant and radish powders. These blends 
formulations were presented in table (1). 
Table (1): Blends components of WF and its mixtures containing CF, EPF and RF 
for bread dough  

Samples No. Blends % 
WF              CF                  EPF                    RF 

Control 100                 -                     -                          - 
T1 95                   5                    -                           - 
T2 90                  10                   -                           - 
T3 95                   -                    5                           - 
T4 90                   -                   10                          - 
T5 95                   -                     -                          5 
T6 90                   -                     -                         10 
T7 90                   5                    5                         - 
T8 90                   5                     -                        5 
T9 90                    -                    5                         5 
T10 85                   5                     5                         5 

WF: Wheat flour (82% ext.)    CF: carrot flour    EPF: eggplant flour RF: radish flour,  
Preparation of bread: 
To make the dough, 100 g of wheat flour (82% extraction) was mixed by hand for about 
10 minutes with 0.5 g of fresh compacted yeast, 1.5 g of salt, 1.0 g sugar, and water. After 
1 hour of fermentation, the dough was cut into pieces. The pieces were left to ferment at 
the same temperature for around 45 minutes. The fermented dough pieces were flattened 
to a diameter of about 20.0 cm and cooked for 2:2.5 minutes in a baking bakery. Before 
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being packaged in polyethylene, the loaves were allowed to cool for one hour at room 
temperature (21).  
Sensory Evaluation: 
Bread samples were evaluated for their sensory characteristics by 20 panelists from the 
staff and non-staff members of the Department of Home Economics, Faculty of Specific 
Education, Zagazig University. All samples were provided in plates having white color 
at ambient temperature. The panelists were asked to evaluate each sample of the bread 
for general appearance, separation of layers, crumb color, crust color, outside layer 
thickness, taste, odor, texture, and overall acceptability average. The samples were rated 
on (very good = 10, good = 8, fair = 4 and poor = 2). Scores were collected and analyzed 
statistically. 
Statistical analysis  
Statistical analyses were calculated using one-way classification. Analysis of variance 
was calculated with costate and least significant difference (LSD) at p≤  0.05. 
Chemical analysis: 
Moisture, protein, fat, fiber and ash content were determined in carrot, eggplant and 
radish according to ISO IEC 17025 – 2017. 
Total carbohydrate: T.C contents of samples were determined by the difference, 
according to the equation of Chatfield, and Adams (22). 
Determination of Minerals content: 
Phosphorus (P) was determined by spectrophotometer (Manufacturer labomed, Inc., 
USA, Model spetro22, S.N 221101) using ISO 5491/2005 according to (ISO IEC 17025- 
2017). The environmental conditions of the test were 29ºC, moisture 36%. 
Sodium (Na) and Potassium (K) elements contents were determined by flame photometer 
spectroscopy apparatus (CIBA corning model 410, USA, Serial No., 4887) (23).   
Calcium, magnesium, iron, manganese, zinc and copper were determined and calculated 
on a dry weight basis. Elemental analyses were made on known weight (0.5 gm) for each 
dried sample (24). 
Energy value: 
One of each dried sample was weighed and determined by calorimeter apparatus. 
Rheological parameters: 
The rheological measurements were carried out for each above mentioned flour portion 
under investigation using farinograph and extensographe in the rheological laboratory 
department of bread and dough, food technology research institute, Giza, Egypt (25).  
Results and discussion  
The data of chemical composition of raw materials wheat flour 82% ext. carrot flour, 
eggplant flour, and radish flour are shown in table (2). The results showed that CF, EPF, 
and RF had the highest value of moisture, fiber, fat, ash, and protein compared to wheat 
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flour while, wheat flour recorded the highest value in carbohydrates. The mean values of 
WF were 13.86%, 0.49%, 0.55%, 3.32%, 11.94%, and 69.84% for moisture, fiber, fat, 
ash, protein, and carbohydrates. The energy values of wheat flour, carrot flour, eggplant 
flour, and radish flour were 3826.3, 3583.7, 3826.3 and 3583.7 cal/g, respectively. These 
results were confirmed by the work of Hussein and Maray (10, 26). They found that 
moisture, protein, ether extract, ash, crude fiber, and total carbohydrate content were 
13.20%, 11.80%, 1.66%, 1.15%, 1,70%, and 83.69% respectively.  
Regarding carrot flour, the results showed 21.42% moisture, 6.66% fiber, 2.5% fat, 6.24% 
ash, 10.01% protein and 53.16% carbohydrates. These results were nearly in agreement 
with Hussein (27) who reported that carrot powder had 9.20% crude protein, 2.90% fat, 
6.83% ash, 7.16% fiber and 65.26% carbohydrates. 
Regarding eggplant flour, the obtained results showed 22.88% moisture, 15.57% fiber, 
2.72% fat, 4.48% ash, 12.15% protein and 42.5% carbohydrates. These results were 
higher than those obtained by Rodriguez-Jimenez (28) who reported that eggplant was 
12.32% fiber, 1.75% fat, 7.31% ash, 12.5 protein and 57.54% carbohydrates. 
Regarding radish flour, the results showed that it contains 22.39% moisture, 14.90% fiber, 
2.01% fat, 12.48% ash, 16.63% protein and 31.59 carbohydrates. The results revealed 
that CF, EPF, and RF have higher ash and fiber levels than wheat flour. Furthermore, the 
data shows that EPF and RF are high in protein. These findings make them extremely 
beneficial in the preparation of high-nutritional-content bread goods. 
Table (2): Chemical Composition (% on dry weight basis) of WF, CF, EPF and RF 

Parameters  WF CF EPF RF 
Moisture (%) 13.86± 0.25 21.42±0.39 22.88 ± 0.41 22.39 ±0.40 
Fiber (%) 0.49± 0.04 6.66 ± 0.50 15.57 ± 1.16 14.90 ±1.11 
Fat (%) 0.55± 0.02 2.51± 0.07 2.72 ± 0.08 2.01± 0.06 
Ash (%) 3.32± 0.03 6.24 ± 0.06 4.48 ± 0.04 12.48 ±0.12 
Protein (%) 11.94±0.64 10.01±0.38 12.15 ± 0.46 16.63 ±0.64 
Carbohydrates (%) 69.84 53.16 42.5 31.59 
Energy (Cal/g) 3826.3 3583.7 3826.3 3583.7 

WF: Wheat flour (82% ext.)    CF: carrot flour    EPF: eggplant flour, RF: radish flour,  
Data indicated in the table (3) show the minerals content of wheat flour (82% extraction), 
carrot flour, eggplant flour, and radish flour. The results showed a significant difference 
between wheat flour, carrot flour, eggplant flour, and radish flour. The highest value of 
P, K, Na, and Ca had recorded with radish. Whole wheat flour contained the highest value 
of Mg and Mn. Also, carrots recorded the highest values of Zn and Cu. The highest Fe 
content was recorded for eggplant, carrot, wheat flour and radish. The results were 7.225, 
6.966, 4.946, and 0.927 mg/100g, respectively.  



Mohammed et al., 2022 

JHE, 2022, 32(1): pp76-93 . Printed in Menoufia University, Egypt. Copyrights © The JHE 

-81- 

The mineral contents of wheat flour were 200, 1460, 1760, 326.90, 440.50, 0.0865, 1.347, 
4.946, and 0.622 mg/100g of P, K, Na, Ca, Mg, Mn, Zn, Fe, and Cu, respectively. These 
results are higher than those recorded by El Hadidy and Hussein (10, 29).  
The results of carrot flour were 150, 330, 220, 220.77, 276.75, 0.831, 2.638, 6.966 and 
1.425 mg/100g, for minerals respectively. These results disagree with Ali work (30). Also, 
the results of eggplant flour were 240, 2520, 1650, 187.22, 393.25, 0.503, 1.657, 7.225 
and 0.908 mg/100g. Radish flour contains 380, 4720, 3310, 402, 15, 285.75, 0.540, 2.187, 
0.927, and 0.716 respectively. 
Table (3): Minerals content of WF, CF, EPF and RF (on dry weight basis) 

Parameters (mg/100g) WF CF EPF RF 
P  200 150 240 380 
K  1460 330 2520 4720 
Na  1760 220 1650 3310 
Ca  326.90 220.77 187.22 402.15 
Mg  440.50 276.75 393.25 285.75 
Mn  0.87 0.83 0.50 0.54 
Zn  1.35 2.64 1.66 2.19 
Fe  4.95 6.97 7.23 0.93 
Cu  0.62 1.43 0.91 0.71 

WF: Wheat flour (82% ext.)    CF: carrot flour    EPF: eggplant flour             RF: radish flour 
The Sensory evaluation of bread samples made from 82% wheat flour only (control 
bread) and supplemented with carrot, eggplant, and radish at different replacement levels 
were evaluated for shape, separate layers, crumb color, crust color, layer thickness, taste, 
odor, softness and overall acceptability. The data had collected from the sensory 
evaluation were statistically analyzed then the results are shown in Table 4. The results 
showed that the control bread sample scored the highest values compared with other bread 
samples. The sensory characteristics of bread were scored differently in each sample. 
These differences had caused by the ratio of replacement of the used vegetable powder. 
In the same table, bread supplemented with 5% CF, 10% CF, 5% RF, 5%CF+5% RF, and 
5%CF+5%EPF+5%RF recorded higher acceptability than other samples with scores of 
8.91, 8.77, and 8.23.  
The outlined data in Table 5 show the chemical compositions of bread prepared from 
carrot powder, eggplant powder, and radish powder with wheat flour and bread prepared 
from 100% wheat flour (82% extraction). The results showed that there were differences 
in moisture, fiber, fat, ash, protein, total carbohydrates and energy values. 
The highest moisture content was 24.07% in T1 while, the lowest value was 15.17% in 
T3 comparing with control bread. The fiber content in T6 which contains 
5%CF+5%EPF+ 5% RF was 3.08 higher than control bread. The presented results in table 
5 showed the highest fat content was 1.77% in T6. While the lowest fat content was 0.15% 
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in control bread. In the same table, the highest value of ash was 7.11% in T5 whereas; the 
lowest ash content was 3.73% in T6. Also, the protein content in T6 was 15.29% higher 
than all other supplemented bread while, control bread recorded the lowest content of 
protein at 12.07%. 
Table (4): sensory evaluation of supplemented bread  

Sample
s 

Shape Separ
ate 

layer 

Crum
b 

color 

Layar 
color 

The 
lauer 
thickn

ess 

taste Odor softne
ss 

Overa
ll 

qualit
y 

score 
Control 10a 

 ± 0.00  
10a  

± 0.00 
10a 

 ± 0.00 
10a 

 ± 0.00 
10a  

± 0.00 
10a  

± 0.00 
10a  

± 0.00 
10a 

 ± 0.00 
10a 

 ± 0.00 
5%CF 8.86 ab  

 ± 1.21  
8.86 b  
± 1.32  

8.68 b  

± 1.52  
8.68 a 

 ± 1.49  
8.64 b 

± 1.68  
8.5 bc   
± 1.60  

8.77 b 

 ± 1.23  
8.73 b  
± 1.45  

8.91 b 

 ± 1.11  
10%CF 8.91ab 

 ± 1.23  
8.86 b 

 ± 1.17  
8.77 ab  

± 1.48  
8.68 b 

± 1.62  
8.59 b 

 ± 1.65  
8.77 b 
 ± 1.63  

8.64 b  
± 1.53  

8.59 b  
± 1.44  

8.77 bc  
± 1.29  

5%EPF 7.5 cd  

 ± 1.79  
8.95 b  

± 1.05  
7.23 cd 
 ± 1.54  

7.09 cd  
± 1.69  

8.32 b  

± 1. 70 
7.45 bc   
± 1.77  

8.14 b   
± 1.52  

8.09 b  
± 1.63  

8.09 bc 
 ± 1.66  

10%EP
F 

6.64 d   
± 1.99  

9 b 

± 1.02  
6.36 d  

± 1.97  
6.14 d  
± 2.10  

8.05 b 
 ± 1.73  

7.05 c   
± 1.89  

7.86 b   
± 1.55  

7.59 b  
± 1.56  

7.41 c 

 ± 1.79 
5%RF 8.91 ab 

± 1.19  
9.09 b  

± 0.87  
9.09 ab  
± 0.97  

9.05ab 
 ± 0.95  

9.18 ab 
 ± 0.85  

8.36 bc  
± 1.43  

8.45 b 

± 1.60  
8.68 b  

± 1.73  
8.77 bc 

± 1.34  
10%RF 8.86 ab  

± 1.17  
9.14 b  
± 0.94  

9.05ab  
± 1.09  

8.95ab  
± 1.29  

9.05 ab 

 ± 1.05  
7.41 bc 
 ± 2.34  

7.81b  
± 2.06  

8.41b 

± 2.17  
8.27 bc  
± 1.83  

5%CF+ 
5%EPF 

7.05 cd 

 ± 2.06  
9.14 b  

± 0.94  
7.09 cd 
 ± 2.00  

6.91 cd 
 ± 2.07  

8.45 b 

± 1.63  
8.09 bc 

 ± 1.27  
7.82 b 

 ± 1.84  
7.86 b 

 ± 1.32  
8.18 bc 
 ± 1.30  

5%CF+ 
5%RF 

8.95 ab 

 ± 1.17  
9.14 b 

 ± 0.83  
9.05 ab 
 ± 1.13  

9.05 ab 

 ± 1.0  
9.05 ab 

 ± 1.00  
8.64 b  
± 1.26  

8.36 b  
± 1.71  

8.68 b 

 ± 1.84  
8.77 bc 

± 1.63  
5%RF+ 
5%EPF 

8.18 bc  
± 1.65  

9 b  
± 1.11  

7.91 bc   
± 1.69  

8.23 b 
 ± 1.41  

8.68 b  
± 1.29  

7.86 bc  
± 1.70  

8.18 b   
± 1.59  

8.41 b  
± 1.44  

8.18 bc  
± 2.20  

5%CF+ 
5%RF+ 
5%EG
F 

8 bc 

 ± 1.98  
8.68 b   
± 1.39  

7.55 c  
 ± 1.90  

7.95 bc 

 ± 1.70  
8.41 b  
± 1.53  

7.68 bc 

 ± 1.52  
8.18 b 

 ± 1.47  
8.36 b 

 ± 1.50  
8.23bc  
 ± 1.51  

LSD 0.898 0.611 0.888 0.893 0.819 0.945 0.920 0.921 0.903 
Control: Wheat flour (82% ext.  CF: carrot flour EPF: eggplant flour  RF: radish flour, Each value represents mean 
of three replicates± standard deviation  very good = 10,    good = 8,    fair = 4 and poor = 2 
Carbohydrate content decreased in all bread samples supplemented with vegetables as 
compared to the control bread. The carbohydrates content were 66.74%, 63.86%, 59.66%, 
58.03%, 57.15%,55.44%, and 55.31% for control bread followed by T3, T5, T2, T4, T1, 
and T6. In the same table, the total energy values of bread were significantly decreased 
by composite bread. The highest energy value was 5767.1 cal/g in bread supplemented 
with 5%RF. While the lowest energy value was 1068.9 cal/g in bread supplemented with 
5% EPF.  
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Table (5): chemical composition of supplemented bread 
Samples Moisture  Fiber  Fat  Ash  Protein  T.C Energy  

%  Cal / g 
Control 15.22±0.27 0.41±0.03 0.15±0.01 5.41±0.05 12.07±0.46 66.74 4068.9 

T1 24.07±0.43 1.04±0.08 0.36±0.01 6.62±0.07 12.47±0.48 55.44 4554.1 
T2 20.75±0.37 1.30±0.10 0.87±0.03 6.89±0.07 12.16±0.47 58.03 1554.1 
T3 15.17±0.27 1.68±0.13 1.11±0.03  5.91±0.06 12.27±0.47 63.86 4311.5 
T4 20.75±0.37 1.22±0.09 1.46±0.04 4.98±0.05 14.44±0.55 57.15 1068.9 
T5 17.12±0.31 1.34±0.10 0.76±0.02 7.11±0.07 14.01±0.54 59.66 5767.1 
T6 20.82±0.37 3.08±0.23 1.77±0.02 3.73±0.04 15.29±0.58 55.31 4068.9 

Each value represents mean of three replicates± standard deviation C: control 100%  WF            T1:5%CF + 95 %WF  
T2: 10%CF +90 %WF  T3:5%CF +5%RF +90%WF   T4: 5% EPF + 95%%WF    T5: 5%RF + 95%WF   T6: 5%CF 
+5%RF+ 5% EPF+85% WFT.C: total carbohydrates 
Data presented in table 6 show the mineral content of wheat bread and supplemented 
bread with vegetable powder. The results indicated that there were differences in mineral 
content between different bread. Bread prepared from 5%EPF had the highest contain P, 
K, and Na, were 370,780 then 1790 mg/100g, respectively compared with control bread 
and other treatments while, bread of 10% CF had the highest content of Ca and Mg at 
levels of 288.13 and 457.75 mg/100g. Also, Bread supplemented with 
5%CF+5%EPF+5%RF had recorded the highest values of Mn, Fe, and Cu which were 
1.03, 7.96, and 0.52 mg/100g, respectively while, bread supplemented with 5% of CF had 
the highest contain  Zn 2.00 mg/100g compared with control bread and other treatments. 
The increased P, K, Na, Ca, Mg, Mn, Zn, Fe, and Cu contents in the mixed bread may be 
due to the different levels of vegetable powder. 
Table (6): Mineral contents of supplemented bread  

Samples P K Na Ca Mg Mn Zn Fe Cu 
(mg/100g) 

C 150 200 330   77.35 161.00 0.956 1.452 7.112 0.374 
T1 150 660 650   89.00 183.00 0. 930 2.005 2.574 0.357 
T2 130 270 370 288.12 457.75 0. 932 1.275 6.204 0.290 
T3                    180 620 760 185.05 147.25 0. 971 1.471 7.054 0.408 
T4 370 780 1790 81.02 329.00 0. 872 1.304 6.504 0.299 
T5 200 500 690 81.55 205.50 0. 990 1.521 6.724 0.267 
T6 180 670 680 155.67 268.75 1.030 1,959 7.956 0.522 

C: control 100%  WF   T1:5%CF + 95 %WF T2: 10%CF +90 %WF, T3:5%CF +5%RF +90%WF   T4: 5% EPF + 
95%%WF    T5: 5%RF + 95%WF, T6: 5%CF +5%RF+ 5% EPF+85% WF 
The presented data in table 7 and fig. (1) show the farinogragh parameters included water 
absorption (%), arrival time (min), dough development (min), dough stability (min), and 
degree of softening (B.U). The water absorption of the composite flour dough ranged 
from 60.0% to 66.0% and was significantly higher than the control at 55.5%. The 
absorption of more water during mixing is a typical characteristic of composite 
starches (31). Several studies also reported that the dough made from composite flour 
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absorbed more water than that made from wheat flour alone (32, 33). Also, there was no 
significant difference in the arrival time between dough samples. 
Development time is the time from the first addition of water to the time the dough 
reaches the point of the greatest torque. During this phase of mixing, the water hydrates 
the flour components and the dough was developed. The development time of the dough 
made from the substituted flour 5%CF and 5%CF+5%RF was the same with control 2.0 
min, shortened for 10%CF and 5%EPF 1.5 min, and lengthened for T6 2.5 during mixing.  
The Stability time for treatment samples ranged from 11.5 min to 16.0 min and the control 
recorded 13.5 min. The stability time of 5% EPF was longer 16.5 min than that of control 
13.5 min except for the dough of 5% CF had shortened than control 11.5 min. The dough 
softening degree of the control dough was 20 B.U. and the dough made from 5%CF, 5% 
CF+ 5% RF, and 5% RF recorded 30 B.U was higher than the control but decreased in 
T2, T4, and T6 10 B.U. 

Table (7): Effect of CF, EPF and RF on farinographe parameters of bread dough 
Samples W.A 

(%) 
A.T 

(min) 
D.D.T 
(min) 

S.T 
(min) 

D.S 
(B.U) 

C 55.5 1.5 2.0 13.5 20 
T1 60.0 1.5 2.0 11.5 30 
T2 60.0 1.0 1.5 14.5 10 
T3 65.0 1.5 2.0 12.0 30 
T4 66.0 1.0 1.5 16.0 10 
T5 60.5 1.5 2.0 12.0 30 
T6 66.0 1.5 2.5 13.0 10 

C: control 100%  WF      T1:5%CF + 95 %WF, T2: 10%CF +90 %WF  T3:5%CF +5%RF +90%WF  T4: 
5% EPF + 95%%WF, T5: 5%RF + 95%WF, T6: 5%CF +5%RF+ 5% EPF+85% WF   W.A: water 
absorption. A.T: arrival time   D.D.T: dough development time     S.T: stability time    D.S: degree of 
softening 

 
Control = 100% wheat flour 
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Treatment 1= 95% wheat flour + 5% carrot flour 

  
Treatment 2 = 90% wheat flour + 10% carrot flour 

 
Treatment 3 = 90% wheat flour + 5% carrot flour + 5%radish flour 
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Treatment 4= 95% wheat flour + 5% eggplant flour 

 
Treatment5= 95% wheat flour + 5% radish flour 

 
Treatment6= 85% wheat flour + 5% carrot + 5% radish + 5% eggplant  

Fig. (1): farinograme of dough prepared from wheat and wheat flour with 5% 
carrot, eggplant, radish and mixture of them. 
Data are given in Table 8 and fig. (2) show the extinsograph parameters and including 
the resistance to extension (elasticity), extensibility (mm), proportional number (P.N), 
and energy. The results showed that elasticity increased in all blends compared with 100% 
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wheat flour. The elasticity of the composite flour dough ranged from 270 B.U to 480 B.U 
and was significantly higher than the control of 220 B.U. These results were similar to 
the report (34 (wheat flour, quinoa, and barley flour). Also, the results revealed that the 
values of extensibility for the control dough had decreased due to the addition of 
vegetable flour to wheat flour. The dough made from 5%CF+5%RF+5%EPF recorded 
the lowest value in extensibility of 70 mm whereas, the control dough recorded the 
highest value of 120 mm. in the same table, the proportional number of blends increased 
from 1.83 for the control sample to 2.45, 3.10, 3.60, 4.47, 5.29, and 6.86 for T1, T5, T3, 
T4, T2, and T6, respectively. 
Concerning the dough energy value, the results showed that dough containing 5% CF was 
the highest at 68 cm² when compared to the control sample 48 cm². These results are 
similar to the data of El-Mehiry (35). 
Table (8): Effect of wheat flour supplemented with vegetable powders on 
Extensograph parameters 

Samples Elasticity 
(BU) 

Extensibility 
(mm) 

Proportional Number 
(P.N) 

Energy 
(cm2) 

C 220 120 1.83 48 
T1 270 110 2.45 55 
T2 450 85 5.29 68 
T3 360 100 3.60 65 
T4 380 85 4.47 53 
T5 310 100 3.10 57 
T6 480 70 6.86 51 

Each value represents mean of three replicates± standard deviation                    
C: control 100%  WF       T1:5%CF + 95 %WF         T2: 10%CF +90 %WF  T3:5%CF +5%RF +90%WF  
T4: 5% EPF + 95%%WF   T5: 5%RF + 95%WF        T6: 5%CF +5%RF+ 5% EPF+85% WF 

 
Control = 100% wheat flour 
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Treatment1= 95% wheat flour + 5% carrot flour 

 
Treatment2 = 90% wheat flour + 10% carrot flour 

 
Treatment3 = 90% wheat flour + 5% carrot flour + 5%radish flour 
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Treatment4 = 95% wheat flour + 5% eggplant flour 

 
Treatment5= 95% wheat flour + 5% radish flour 

 
Treatment 6: 85% wheat flour + 5% carrot + 5% radish + 5% eggplant  

Fig. (2): Extensograme of dough prepared from wheat and wheat flour with 5% 
carrot, eggplant, radish and mixture of them 

Conclusion  
Some vegetable powder had an effect after adding them to wheat flour as powder and 
making bread to increase the content of minerals and nutrients. The results of the chemical 
composition of the bread samples supplementation recorded the highest values in fiber, 
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protein, and fat. Also, the bread sample fortified with 5% radish recorded the highest 
value in the energy content. Therefore, we recommended like of that vegetable powders 
by a concentration up to 5% amount to include it in our daily diet and food 
supplementation. 
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 تاوT[خلا ضعW قوحسمW معدملا RSTخلا Pع ةIئاIمIكو ةIجولونكت تاسارد
 k باج pqوش لمnأ ،حلاص kدfع ءامسأ ،داوع حاتفلادfع ءاdا ،دمحم هتاحش د_ان
 kم ،قiزاقزلا ،قiزاقزلا ةعماج ،ة[عونلا ة[`_Wلا ة[ل] ،WXXYملا داصتقلإا مسق

 vSwرعلا صخلملا
 رزجلا] تاوkXخلا ضع� قوحسم�  %82 حمقلا قيقدل ~{زجلا لادyzسلإا Wxثأت ةسارد Yإ ةساردلا ەذه فدهت
 W�Xخلاو ماخلا داوملل ~{ا[م[�لا ب[ك_Wلاو ة[سحلاو ة[جولو�iلا صاوخلا �ع WxX 5%، 10%ك_Wب لجفلاو ناجنذاzلاو
 xX �X¢تو�Wلاو دامرلاو نوهدلاو فا[للأاو ة` طرلا �X ةداiز ماخلا داوملل ~{ا[م[�لا ب[ك_Wلا جئاتن ترهظأ . جتنملا
 ةi نعم قورف دوجو جئاتنلا ترهظأ. تارد[هو̀��لا ىوتحم ةداiز حمقلا قيقد لجس امن£ب .تاوkXخلا قوحسم

�X ب نداعملا ىوتحم¢xX لاو رزجلاو حمقلا قيقدzخلا جاتنا مت . لجفلاو ناجنذاW�X خلا قوحسم� معدملاkXتاو 
 ىدل لوبق جئاتنلا ترهظأ .جتنملا W�Xخلل ة[سحلا صاوخلا ريدقتل م[كحت تارامتسا دادعاو ةفلتخم تاWxXك_W`و
 ل[لاحتلا ت�iجأو ةساردلا لحم نوكتل تانيعلا لضفا را[تخا مت .لو_Wن�لا W�Xخ� ةنراقملا� W�Xخلل xX¢�لهتسملا
 W�Xخلا xX �X¢تو�Wلاو نوهدلاو فا[للاا �X ةداiز ®Yإ تاوkXخلا قوحسم ةفاضإ تدأ . اهيلع ة[جولو�iلاو ة[ئا[م[�لا
 كانه اض°أ .ةفلتخملا W�Xخلا تانيع xX¢ب ةiرارحلا تارعسلا �X ةi نعم قورف دجوت .تاوkXخلا قوحسم� معدملا
 ةداiز  فارجوس³تس²لإاو فارجونiرافلا جئاتن ترهظأ .ةفلتخملا W�Xخلا تانيع xX¢ب نداعملا ىوتحم �X ةi نعم قورف
 xX¢جعلا ة[طاطم تضفخنا امن£ب طولخملا xX¢جعلا �X �¶س³لا مقرلاو xX¢جعلا ةقاطو ةنورملاو  ءاملا صاصتما ةzس´
 xX¢تو�Wلل د[ج ردصم تاوkXخلا ضع� قيحاسم نأ ةساردلا ەذه جئاتن ترهظا كلذلو .لو_Wن�لا� ةنراقملا�
      .ة[لاع ة[ئاذغ ةم[ق وذ W�Xخ جاتنإ �X اهمادختس½ب ¼وي مث نمو .نوهدلاو فا[للأاو
  ة[جولونكت تاسارد ،لجفلا ،ناجنذاzلا ،رزجلا ،W�Xخلا :ة[حاتفملا تامل¿لا

 


