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ABSTRACT 
 

The present study was conducted to evaluate the effect of partial replacement of wheat flour with either 
defatted soybean (DSF) or chickpea (CPF) flours at different rates; 5, 10, and 15% of both on the rheological 
and physical properties of dough and quality criteria of produced biscuit product, as compared with the biscuit 
produced by using wheat flour (72% extract) only which was taken as control sample. The present results 
revealed that the DSF at 5 to 15% substitution levels increased the water absorption and the stability, and 
decreased the degree of softening of dough, while the CPF at same ratios increased the water absorption and 
degree of softening of dough, and decreased the stability of the dough. In addition, the DSF caused an increase 
in the resistance to extension, proportional number, energy and diminished extensibility of dough. However, the 
CPF increased extensibility, energy of dough, while it decrement the resistance to extension and proportional 
number of dough. For chemical composition results showed that the DSF had highest crude protein and ash 
contents, meanwhile the CPF had the highest ether extract and crude fiber contents. In the case of the DSF 
substitution at different levels in biscuit blends, the crude protein and ash contents increased, while 
carbohydrates content decreased. Moreover, the increasing in the CPF levels led to increase in crude protein, 
ether extract, and crude fiber contents and decreased the carbohydrates content. The addition of the DSF or the 
CPF adversely affected on the thickness and diameter and thus, spread ratio of the substituted biscuits. 
Evaluation of the organoleptic properties of biscuit revealed that no significant differences were noticed at levels 
of 5% DSF and 10 % CPF, when compared with the control. However, significant differences at level of 10% 
&15 % DSF and of 5% & 15% CPF replacement were observed.  
 
Key words:  Biscuit;  Defatted  soy  flour;  Chickpea  flour;  Sensory  evaluation;  Rheological  and  Physical 
                    Properties;  Quality  Criteria. 
 
Introduction 
 

In many countries of the world, biscuits are one of the most important popular bakery products for children 
and adults. They are high in carbohydrates, fat and calorie but low in fiber, vitamin, and mineral which make it 
unhealthy for daily use. It is an unleavened crisp, sweet pastry made from wheat flour, shortening (hydrogenated 
fat) and sugar, and is usually made light by the addition of baking powder (a mixture of sodium carbonate, 
sodium bi phosphate and cereal flour) (O’Brien et al., 2003). Long shelf life of biscuits makes large-scale 
production and distribution possible. Good eating quality makes biscuits attractive for protein fortification and 
other nutritional improvements. Biscuits, which are categorized as miscellaneous food category products, 
consist of three major components; flour, sugar and fat. The biscuits are the soft wheat products. Cereal grains, 
including soft wheat flour are low in protein (7–14%) and are deficient in essential amino acids such as lysine 
and certain other amino acids (Akubor, 2003). Consequently, Wheat flour constitutes the basic ingredient for 
biscuit production because of its gluten proteins, which are not present in flours of other cereals. Gluten protein 
forms elastic dough during baking and gives high organoleptic quality to the finished product (Ugwuona, 2009). 
However, wheat flour is deficient in certain essential amino acids, specially, Lysine. Legumes on the other hand, 
are higher in proteins (18–24%) than cereal grains and could be used to support certain amino acids such as 
lysine, tryptophan, or methionine (Hooda and Jood, 2005). Therefore, Enrichment of cereal-based foods with 
other protein sources such as oil seeds and legumes has received considerable attention (Ayo and Olawale 
2003). Because of oil seeds and legume proteins are high in lysine, an essential limiting amino acid in most 
cereals. 

Soybean (Glycine max) belongs to the family leguminosae and sub-family papillionnideae and it is a 
remarkable source of protein for both animals and human consumption, is also a leading source of edible oils, 
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and fats (Alabi et al., 2001). Soybean flours are increasingly being used in many countries because they are a 
good source of vegetable proteins, with a low fat content. The nutritional value of the soybean is not the only 
factor enhancing its consumption, as it plays and important role in health (Steinke, 1992). Soybean flour 
contains about 35-45% protein, on dry weight basis and therefore it is considered an excellent source of protein 
(Serrem et al., 2011) with all essential amino acids required for proper growth and maintenance of body. Beside 
this, it is high in vitamin, mineral and antioxidant like Isoflavones which helps in cholesterol reduction, 
preventing cancer and regulation of menopause. The main ingredients of any bakery products is wheat flour, 
which is having deficiency of essential amino acid lysine (Bakle and Vickers, 2007; Dewettinck et al., 2008 and 
Jideani and Onwubali, 2009). In developing countries, the most widely used source for protein fortification is 
soybean, having been considered as one of the least expensive when compared to egg, milk or meat (Rani et al., 
2008). In addition, Soybean plays a vital role in balancing the protein deficiency of our diet. Protein content of 
soybean is about 2 times of other pulses, 4 times of wheat, 6 times of rice grain and 4 times of milk (Akubor and 
Ukwuru, 2005). Several studies have indicated the possibility of incorporating soybean (Dhingra and Jood, 
2004) into wheat flour at various levels and the rheological and baking properties have been reported. Such 
composite flour can be used for producing bread, biscuits, and other snacks. 

Chickpea (Cicer arietinum) is an important source of proteins, carbohydrates and certain minerals, 
particularly to the populations of developing nations. The chickpea seed contain 21.1% protein, 3.1% fat, 53.4% 
carbohydrate, 11.1% fiber, and 5.9% ash (Singh et al., 1997 and Dimitrios et al., 2006) 

In Egypt, chickpea seeds are usually consumed at the raw green and tender stage (unripe stage), called 
Malana, or in the form of mature dry seeds after parching as a popular snack food. The dry seeds can also be 
consumed as whole or decorticated after cooking and processing in different ways. In addition to this usage, the 
flour of decorticated chickpea seeds is used in several dishes and as a supplement in weaning food mixes, bread 
and biscuits (Alajaji and El-Adawy 2006 and Naser et al., 2008). 

Several studies were performed about the influence of the addition of legume flours on the functional 
properties of bread or biscuit dough and final products quality have been reported in the last 30 years. Among 
the legumes tested, it is worth to mention the addition of chickpea flour (Singh et al., 1991; Dodok et al., 1993 
and Iyer and Singh, 1997;), germinated chickpea flour (Fernandez and Berry, 1989), germinated pea flour 
(Sadowska et al., 2003), lupin flour (Dervas et al., 1999 and Pollard et al., 2002), defatted soybean (Banureka 
and Mahendran, 2009) to wheat flour for obtaining bread and biscuit.  

Finally, Fortified biscuits with other components such as legumes flour were proposed to overcome several 
drawbacks encountered in the untreated wheat flour biscuits such as the quality and availability of wheat flour, 
as well as the growing interest in finding high-nutritious biscuits due to the possibility of using these fortified 
products in feeding programs, daycare centers, schools, and in catastrophic situations such as starvation or 
earthquakes (Pratima and Yadava, 2000; Akubor, 2003).The specific objective of this study has been performed 
to evaluate the effect of substitution of wheat flour with different levels of defatted soybean and chickpea flours 
on the rheological properties of the flour blend, as well as to study the effect of replacementing wheat flour by 5, 
10, and 15% of both defatted soybean and chickpea flours on physical and quality criteria of produced biscuit.  

 
Materials and Methods 

 
 Materials: 

 
Wheat flour (72% extraction) was obtained from the South Cairo Mills Company, Cairo government. 

Defatted soybean flour was obtained from the Food Science and Technology Institute, Agriculture Research 
Center, Giza, Egypt. Chickpea (Cicer  arietinium) seeds, Giza variety, were obtained from the Legumes 
Research Department, Field crops Research Institute, Agriculture Research Center, Giza Egypt. Additives used; 
Butter milk, sugar, Vanillin extract, skimmed milk powder and Eggs used in dough preparation were obtained 
from local market at Nasr city, Cairo, while ammonium and sodium bicarbonate were obtained from El-
Gamhouria Trading Chemicals and Drugs Co., Egypt. 

 
Technological Methods: 

 
Preparation of chickpea flour: 

 
Dry chickpea seeds were cleaned by removing foreign matter, steeped for 48 hours, dehulled and oven dried 

at 65±5 Co. Dry seeds were milled by brabender laboratory and sieved through 63 mesh sieves to get chickpea 
flour. 

 
Preparation of wheat flour (WF) blends with either defatted soy (DSF) or chickpea (CPF) flours used in 

biscuit making:  
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The used wheat flour used was partially substituted by 5, 10 and 15 % of either the DSF or the CPF flours. 
The flour mixtures were individually blended, homogenized, then packed in polyethylene bags, tightly closed 
and kept at ambient temperature (65±5 Co) for further analysis and biscuit processing. A control sample of 
wheat flour without substitution was also including; as shown in Table (1). 

 
Table 1: Percentages of wheat flour (WF) blends with either defatted soybean (DSF) or chickpea flour (CPF), as compared with                
               unsubstituted samples as control. 

Blended flours used 
CPF and WF blendDSF and WF blend 

CPF (%)WF 
(%)

DSF (%)WF (%) 

01000100 
595595 
10901090 
15851585 

  
Processing of Biscuit (Marie): 

 
Biscuit was manufactured according to the method of Hashem et al. (2004). The recipe for biscuit was 

altered by partially replacing of the wheat flour (72% extraction) by 5, 10 and 15 % of either defatted soy bean 
flour or chickpea flour. The recipe of the biscuit (Marie) is shown in Table (2). 

 
Table 2: Ingredients of the processed biscuit: 

%Weight(g)Ingredients 
65.50350Wheat flour or its blends 
22.60120.7Sucrose 
9.4050.19Shortening ( palm oil ) 
0.945.01Skimmed milk powder  
1.075.71Ammonium bicarbonate 
0.472.51Sodium bicarbonate 
0.010.05Vanillin extract  

As RequireWater 
100534.17Total  

 
Biscuit making procedure: 

 
All ingredients were at ambient temperature (65±5 Co), fat and sucrose were firstly creamed by using the 

laboratory mixer for 10 min. Sodium and ammonium bicarbonate were dissolved in apart of water and added to 
the prepared creamed mixture. As creaming process was continued, the flour, skimmed powder, and vanillin 
extract were stirred together and added alternately to the creamed mixture. The full prepared dough was thinly 
rolled on a sheeting board to uniform thickness and cut using a circular mould (5.1 cm in diameter). The dough 
pieces were baked in greased pans at 230±5 Co for 7 min in an air oven. After baking, biscuit was cold at 
ambient temperature for 30 min and then packed in cellophane coated with vinyl dichloride.  

 
Analytical Methods: 

 
Dough Rheological Properties:  

 
The water absorption and mixing characteristics of dough prepared from the various blends, under 

investigation, were determined according to the methods described by AACC (1995) using Farinograph 
instrument (Brabender Duis Bur G, type 810105001 No. 941026 made in West Germany). The extensogram 
parameters (i.e. Dough extensibility (mm), Dough resistance to extension (B.U), Proportional number (R/Ex) 
and Dough energy (Cm2) for wheat flour and its blends, were measured according to the procedures described in 
the AACC (1995) using Extensograph instrument (Barabender Duis Bur G type 860001 No. 946003 made in 
West Germany). 

 
Chemical Analysis: 

 
The chemical composition; crude protein, ether extract, ash and crude fiber contents for produced Biscuits 

was analyzed by using standard method of the AOAC (1990). A factor of (5.7) was used to convert nitrogen into 
protein. Carbohydrates were calculated by difference method. 
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Physical Analysis:  
 
Produced biscuits were analyzed for width, thickness and spread ratio according to the procedure of AOAC 

(2000) as the following: a) Width (W): Six biscuit were placed horizontally (edge to edge) in a row and taken 
their average diameter using digital venire caliper with 0.01 mm accuracy. b) Thickness: Six biscuit were placed 
one another and taking their average thickness using digital venire caliper with 0.01 mm accuracy. c) Spread 
Ratio: The spread ratio was calculated as the average diameter / thickness. 

   
Sensory Evaluation of Produced Biscuits: 

 
Sensory evaluation of the organoleptic quality attributes; appearance, color, taste, odor and crispness, for 

produced biscuits was carried out by ten experience judges from the staff of Food Science and Technology           
Dept., Faculty of Agriculture, Cairo, Al-Azhar University. A panel of ten members was asked to evaluate the 
quality of biscuits using a composite scoring test. The standard recipe that is processed from 72% extraction 
wheat flour was used as the control. The tested biscuit samples were presented in a randomized order to the 
panelists to evaluate the tested organoleptic properties using a scale ranged from 9 as excellent to 1 as very poor. 
According to the method of Amerine et al. (1965).  

 
Statistical Analysis:  

 
Data of organoleptic evaluation of biscuits were performed by one-way analysis of variance and test 

significant differences tests (ANOVA) according to the method described by McClave and Benson (1991). 
Duncan's multiple range tests was also used to test the significant differences between the mean values by using 
SPSS (version 16.0 software Inc. Chicago, USA). 

 
Results and Discussion 

 
(1). Rheological Properties of Flour Dough Samples Used: 

 
The rheological properties of blend biscuit dough samples prepared by using wheat flour replaced by 5, 10 

and 15 % of either defatted soybean flour (DSF) or chickpea flour (CPF) were evaluated by both Farinograph 
and Extensograph apparatus. 

Farinograph properties of wheat flour dough as affected by substitution at different levels of either defatted 
soybean flour (DSF) or chickpea flour (CPF) are presented in (Table 3 and Figure 1). From the obtained results, 
it could be observed that by increasing the substitution levels in the blends from 5 to 15 % of either the DSF or 
the CPF, the water absorption was found to be increased in all blends as compared with control sample (100% 
WF). With the increasing of either the DSF or the CPF levels in the blends, the water absorption was increased 
gradually. The increase in water absorption in this study is likely due to the increase in total protein content of 
the composite flours and the high water absorption capacity of the legume proteins (Ribotta et al., 2005). These 
results are in agreement with those found by Fenn et al. (2010) who reported that the wheat flour fortified with 
soybean and chickpea flours at different levels caused an increase in water absorption in all blends.  

As given in Table (3) and Fig.(1), it could be concluded that the arrival time of all blends with SDF was 
found to be as the same time (0.5 min) which was decrement as compared with the control sample (1.5 min). On 
the other hand, the arrival time was a progressively decreased from 1.5 to 0.5 min by the increasing amount of 
CPF from 5 to 15% in the blends. Concerning the dough development time, as shown in (Table 3 and Figure 1), 
it could be observed that, when the substitution levels of the DSF increased from 5 to 15%, the dough 
development time decreased gradually from 2.0 to 1.0 min. Meanwhile, the dough development time was the 
same time in all blends of the CPF from 5 to 15%, as compared with the control sample (Fenn et al., (2010).  

 
Table 3: Effect of partial replacement of wheat flour by either defatted soybean flour (DSF) or chickpea flour (CPF) on Farinograph    

      Properties of produced dough:  

Samples 

Farinograph  properties 
Water 
absorption 
(%) 

Arrival  
time 
(min) 

Dough 
development 
(min) 

Dough 
stability 
(min) 

Degree of 
softening 
(B.U) 

Control 
( 100%WF* ) 

59.3 1.5 2.0 2.5 100 

WF+5% DSF 60.6 0.5 2.0 3.5 80 

WF+10% DSF 63.1 0.5 1.5 4.0 70 

WF+15% DSF 65.4 0.5 1.0 5.0 60 

WF+5% CPF 61.7 1.5 2.0 1.5 150 
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WF+10% CPF 62.4 1.0 2.0 2.0 155 

WF+15% CPF 64.6 0.5 2.0 2.5 160 
 * WF: wheat flour; DSF:  defatted soybean flour; CPF: chickpea flour. 

 

                                                                                 (1) 

 
                    (2)                                                             (3)                                                     (4) 

                    (5)                                                             (6)                                                     (7)                     
Fig. 1: Farinograms for the dough prepared from wheat flour and its blends. 

 
(1) 100% wheat flour (WF); (2), (3) and (4) wheat flour substituted with 5, 10 and 15% Defatted soybean 

flour; (5), (6) and (7) wheat flour substituted with 5, 10 and 15% chickpea flour. 
 
Dough stability is the most important index for dough strength and attributed to protein poor in           

sulfhydryll groups, which normally caused a softening or degradation action of the dough (Ismail, 2007). As 
shown in the obtained data (table 3 and Figure 1), with the increasing proportion of the DSF in wheat flour 
blends from 5 to 15% led to a progressive increase in the dough stability (min), which was increased from 3.5 to 
5.0 min as the increasing levels of the DSF from 5 to 15%. These results are higher than that obtained for the 
control sample that represented about 2.5 min. these result may be due to by the increasing ratio of the DSF in 
the wheat flour blends which may cause increasing the protein content and contained a considerable amount of 
protein, as compared with that found in the control wheat flour. The increasing in the dough stability could be 
attributed to the increase in protein content, which could render the dough more stable. These results are in 
agreement with those found by Rasmay et al. (2000); Hegazy and Faheid (2006); Mashayekh et al. (2008) and 
Akbari et al. (2012). They reported that the addition of soybean flour at different ratios to wheat flour caused an 
increase in dough stability for wheat flour substituted with the DSF. On the other hand, the dough stability (min) 
in all blends with the different levels of the CPF had a lower than those found in the control sample, except the 
level of 15% CPF blend which showed the same dough stability time as compared with the control sample (2.5 
min). The low dough stability of the chickpea flour blends might be due to the higher fiber content which 
destroyed the gluten matrix (Ismail, 2007). These results are in accordance with the trend in the fortification of 
wheat flour by the chickpea flour conducted with the obtained by other researchers (Mashayekh et al., 2008 and 
Akbari et al., 2012). In addition, the dough stability (min) was increased gradually as the substituting ratio 
increased from 5 to 15% of the CPF.          

From the same results (Table 3 and Figure 1) it could be also observed that the replacement of defatted soy 
flour at all ratios reduced the dough weakening from 100 B.U. for the control sample to 80, 70 and 60 B.U. for 
those prepared by 5, 10 and 15 % DSF replacement; respectively. These results are corresponding to those found 
by Akbari et al. (2012).Who reported that the increase in supplementation levels of wheat flour with DSF at 
different ratio led to decrease in dough weakening. The data presented in Table (3) also observed that the degree 
of weakening values (B.U.) increased by the increasing level of chickpea flour from 5 to 15% in wheat flour 
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blends. This result may be due to the presence of fibrous materials that weakened the dough. These results are in 
accordance with those mentioned by Abd-Elhamid (2002); Ismail (2007) and Fenn et al. (2010).         

Regarding the extensogram parameters i.e., extensibility, resistance to extension, proportional number and 
energy of wheat flour dough and wheat flour substituted with either defatted soy flour or chick pea flour are 
presented in Table(4) and Figure (2). 

As given in the obtained data (Table 4 and Figure 2), it could be noticed that the resistance to extension of 
the dough showed a pronounced increase as the amount of soy flour (DSF) increase, which was represented 
about 480, 520 and 680 B.U. as the increasing of soybean flour in the wheat flour blends at ratio of 5, 10, and 
15%; respectively. This addition of the DSF in the blends at all ratios led to increase in the resistance to 
extension of the dough which higher than the corresponding value (250 B.U.) of the control sample. These 
results are in agreement with those found by Doxastakis et al. (2002); Clarke et al. (2004) and Ismail (2007) 
who mentioned that the replacement of wheat flour with different levels of the DSF in the blends led to the 
increasing in the resistance to extension of the dough. In contrary, the addition of the CPF in the blends at all 
ratios led to decreased in the resistance to extension of the dough as compared to the control sample. These 
results may be due to the higher content of crud fiber in chickpea flour. These results are in accordance with the 
data obtained by Hegazy and Faheid (2006) who reported that the addition of chickpea flour at different ratios to 
the wheat flour caused a decrease in the resistance to extension of the dough. In this concern, it is worth to 
mention that the replacement of wheat flour with either the DSF or the CPF led to the alteration in the resistance 
to extension of the dough. These alterations mainly due to the change in the protein content in the blend, which 
may cause higher values in the resistance to extension of the dough by increasing in the ratio of the DSF. In 
contrast, by increasing the different levels of the CPF, the resistance to extension of the dough decreased as the 
result of increasing their fiber content that destroyed the gluten matrix in the dough, regardless of their higher 
content of protein as compared to the control sample (Ismail, 2007). 

 
Table 4: Effect of partial replacement of wheat flour by either defatted soybean flour (DSF) or chickpea flour (CPF) on Extensograph  
             properties of produced dough. 

Samples 
Extensograph  properties 
Elasticity 
( B.U ) 

Extensibility 
( mm ) 

Proportional 
number 

Energy 
( cm2 ) 

Control 
( 100%WF* ) 

250 135 1.85 26.8 

WF+5% DSF 480 130 3.69 32.2 
WF+10% DSF 520 110 4.72 33.6 
WF+15% DSF 680 105 6.47 36.1 
WF+5% CPF 215 131 1.60 24.6 
WF+10% CPF 170 145 1.17 27.4 
WF+15% CPF 150 150 1.00 29.3 

* WF: wheat flour, DSF: defatted soybean flour, CPF: chick pea flour. 
 
 
 
 
 
 
 

  (1) 
 
  
  
 
 
 

     (2)                     
                           (3)                                                          (4) 
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        (5)                (6)              (7) 
 
Fig. 2: Extensograms for the dough prepared from wheat flour and its blends. 

 
 (1) 100% wheat flour (WF); (2), (3) and (4) wheat flour substituted with 5, 10 and 15% Defatted soybean 

flour; (5), (6) and (7) wheat flour substituted with 5, 10 and 15% chickpea flour 
 
From Table (4), it could be also observed that the dough extensibility was decreased in the blends at ratio 

from 5% to 15% of the DSF, which was represented about 130, 110, and 105 mm, as compared to the control 
sample (135 mm); respectively. These results are coincidence with that found by Mashaykh et al. (2008). On the 
other hand, substitution of wheat flour with different levels of chickpea flour caused a gradual increase in the 
extensibility of dough from 131 to 150 mm as compared to the control sample (135mm). Moreover, the blend 
contained 5% CPF had lower extensibility value (131 mm) than that (135 mm) found in the control dough 
(Hegazy and Faheid, 2006). 

With regards the proportional number (R/Ex) of the dough, as indicated in (Table 4 and fig. 2), it could be 
exhibited that with the increasing in the substitution levels of the DSF the R/Ex values for produced dough were 
progressively obvious increased which were found to be 3.69, 4.72, and 6.47 for dough samples made from 
wheat flour blends contained the DSF at ratio of 5, 10, and 15 %; respectively. The results correspond with 
those found by Hafez (1996); Doxastakis et al. (2002) and Ibrahim (2003) they reported that the ratio (R/Ex) 
increased as the proportion of wheat substitution change and appeared to be more pronouncing for DSF blends. 
This indicates that the addition of DSF improved the dough characteristics and consequently strengthened the 
gluten network upon mixing. These results confirmed the previous obtained by farinograph (table 3). 
Meanwhile, in the case of wheat flour substituted with chickpea flour at (5, 10, and 15%), the proportional 
number of dough was gradual decrement with increasing the addition levels. This result may be due to its high 
fiber content and its effect on resistance to extension of the dough. 

Concerning the dough energy (cm2) as given in Table (4) and Figure (2), the increasing level of the DSF in 
wheat flour blends from 5 to 15% led to a considerable increased in the dough energy from 32.2 to 36.1 cm2, as 
compared to the control sample that accounted 26.8 cm2. The same behavior was also noticed in blends with 
different ratio of the CPF, whereas the dough energy (cm2) was slightly and gradually increased from 24.6 to 
29.3 cm2 as the substitution levels increased from 5 to 15% of the CPF. While, the dough energy (cm2) at 5 % 
level of the CPF had lower (24.6 cm2) than that found for the control sample (26.8 cm2). This observation could 
be explained by that the less formation of gluten network. Results obtained in the present study agree with those 
obtained by Clarke et al. (2004); Mashaykh et al. (2008) and Akbari et al. (2012) who reported that wheat flour 
substituted with soybean flour at different levels caused an increase in dough energy (cm2).   

 
(2). Proximate Composition of Raw Material flour used in Biscuit Making: 
 
The chemical composition of wheat flour (WF), defatted soybean flour (DSF) and chickpea flour (CPF) is 

given in Table (5). Regarding the protein content, it could be seen that the DSF had higher values (average       
47.20%) followed by chickpea flour (average 21.29%), Meanwhile, the lowest amount of protein content was 
observed for wheat flour which was found to be as 8.60%; on dry basis. For fat content, Table (5) demonstrates      
that the high level of fat content was found for the CPF (4.96%) followed by the WF (1.29%) but it was found to      
be as 1.10% for the DSF. The ash content in tested raw flours was 0.64, 6.56, and 3.75% for the WF, the DSF,        
and the CPF; respectively on dry weight basis. Concerning crude fiber content, its values were ranged between      
0.55 % for the WF to 5.45% for the CPF, but it was found to be 3.40% for the DSF; on dry basis. On the other     
hand, carbohydrates content in defatted soy flour was 41.74% lower than that 64.55% found in chickpea flour,      
while the highest amount 88.92% was found in wheat flour sample, on dry weight basis. Thereupon, the DSF           
and the CPF are considered a good source of protein, ash, and crude fiber and therefore it should be utilized in    
human nutrition. The present results are in accordance with those obtained by Mashayekh et al. (2008); Rababah 
et al. (2006);De Almeida Costa et al. (2006) and Ndife et al. (2011); Akbari et al. (2012) 
 



5813 
J. Appl. Sci. Res., 8(12): 5806-5817, 2012 
 

 

Table 5: Chemical composition of the tested raw material flours used in biscuit making (on dry weight basis). 

Components 
% 

Raw Material 

Wheat flour 
Defatted soy 
flour 

Chickpe
a 

flour 
Moisture 12.3 5.69 5.5 
Crude protein 8.60 47.20 21.29 
Ether extract 1.29 1.1 4.96 
Ash 0.64 6.56 3.75 
Crude Fiber 0.55 3.40 5.45 
Carbohydrates* 88.92 41.74 64.55 

* Carbohydrates have been calculated by difference. 
 

(3).Chemical Composition of Produced Biscuit Products:  
 
The chemical composition of biscuits made from wheat flour and its blends with 5, 10, and 15 % of either 

defatted soybean flour (DSF) or chickpea flour (CPF) is tabulated in Table (6). The former results indicated that       
by increasing the substitution levels in wheat flour blends used in biscuit making from 5 to 15 % of either the        
DSF or  the  CPF,  the  moisture was  a gradually  increased  in  all  biscuits  as  compared  with  the  control. 
This increase could be due to the presence of polar amino acids and the positive influence of increasing levels of 
protein on water-holding capacity, taking into consideration the high moisture content associated with using the 
DSF at different replacement levels, due to higher hydration rate that is associated with the high protein content                         
(Rababah et al., 2006). 

Concerning the protein content as given in Table (6), it could be observed that when the substitution levels 
of either the DSF or the CPF increased from 5 to 15%, the crude protein content increased in all biscuit 
products. The increase was from 7.80% for control to 9.17% to 12.28% for biscuits made from wheat flour 
blends containing 5% to 15% of the DSF and 8.60% to 10.18% for those produced from wheat flour with 5% to 
15% substitution by the CPF. This increase is expected due to the complementation of wheat flour with other 
replacements that contain higher amounts of proteins; as illustrated in Table (5). These results are in accordance 
with those found by Shahzadi et al. (2005); Alabi and Anuonye (2007) and Mishra and Chandra (2012). They 
reported that legumes with high protein content are widely used as composite flour in the production of bakery 
products, and therefore the protein content and quality of biscuit can be improved by substituting cereal with 
legume as composite flour. 

From the same former data (Table 6) it could be noticed that, fat content increased slightly in all biscuit 
blends when the substitution levels of the CPF increased from 5 to 15%. Meanwhile, the fat content was the 
same time in all blends of DSF from 5 to 15%, as compared with the control sample. On the other hand, ash and 
crud fiber content were increased progressively in all biscuit samples with the increasing of either the DSF or 
the CPF levels from 5% to 15% in flour blends used for biscuit making. The increase in crude fiber for the CPF 
blends was found to be a higher than those found in the other samples, which were increased from 1.22% to 
1.72% with the increasing of substitution levels from 5 to 15%. These results are in agreement with those 
reported by Tariqul-Islam et al. (2007); and Ugwuona (2009) and (Yadav et al. (2011). From the data presented 
in Table (6), it could be also observed that the carbohydrate contents decreased with increase in the proportion 
of either the DSF or the CPF, from 5 to 15 % in all blends of biscuit. These results are in agreement with those 
obtained by Akpapunam et al. (1997); Rababah et al. (2006); Ampofo (2009) and Sanful and Darko (2010). 
They found that fortification of bread and biscuit with either the DSF or the CPF at different levels led to 
decrease in carbohydrates, but caused a slightly increase in ash and fiber. These differences in chemical analysis 
are expected due to the complementation of wheat flour with other replacements that contain different amounts 
of moisture, ash, proteins, and fat. 

 
Table 6: Chemical composition (%; on dry weight basis) of biscuits prepared from wheat flour or wheat flour substituted* with either  
              defatted soy flour (DSF) or chickpea flour (CPF). 

Components 
%                % 

Wheat 
flour 

(Control) 

Substitution levels* 
DSF (%) CPF (%) 
5 10 15 5 10 15 

Moisture 2.80 3.21 3.72 4.15 3.01 3.33 3.75 
Crud protein 7.80 9.17 10.62 12.28 8.60 9.23 10.18 
Fat 10.25 10.28 10.31 10.37 10.37 10.51 10.84 
Ash 0.91 1.10 1.36 1.65 1.03 1.17 1.34 
Fiber 1.01 1.10 1.20 1.29 1.22 1.45 1.72 
Carbohydrate** 80.03 78.35 76.51 74.41 78.78 77.64 75.92 

* Substitution levels were 5, 10 or 15%. 
** Carbohydrates have been calculated by difference. 
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(4).Physical Characteristics of Produced Biscuit Products: 
 
Physical characteristics of biscuits, such as thickness, width and spread ratio, were affected significantly (P   

< 0:05) with the increase in the level of both the DSF and the CPF in wheat flour blends used in biscuit making         
as shown in Table (7). The average width value of the control biscuit made from wheat flour was 6.1 cm,          
whereas the corresponding values for biscuits supplemented with the DSF ranged between 5.6 and 5.9 cm and 
between 6.0 and 6.3cm for that supplemented with the CPF; at substitution levels of 5-15%. Therefore, the            
width values for biscuits supplemented with the CPF were higher than those for biscuits supplemented with the      
DSF at the same substitution level. The obtained results (Table 7) also showed the average thickness value of            
the control biscuit sample was 0.69 cm and it ranged from 0.75 to 0.87 cm for biscuits supplemented with the         
DSF and from 0.70 to 0.82 cm for those supplemented with the CPF. The changes in width and thickness are   
reflected in spread ratio and percent spread which was calculated by dividing the width (W) by thickness (T) of        
the biscuit samples. As given in Table (7), the spread ratio of control biscuit was 8.84 which decreased gradually   
from 7.86 and 90.5% to 6.50 and 79.9% for biscuits supplemented with the DSF blends and 8.57 and 96.94% to      
7.59 and 85.85% for biscuits supplemented with the CPF at 5–15% levels. The spread ratio and percent spread           
of biscuits with the CPF at different levels were found to be a higher than that found in those supplemented with       
the DSF blends .These results indicated that the addition of the DSF or the CPF adversely affected on the        
thickness and  width,  and  therefore  the  spread ratio of the supplemented biscuits. Other research workers also   
reported that there was a reduction in spread ratio when soy and chickpea flours were substituted for wheat flour 
(Singh et al., 1996). Reduced spread ratios of biscuit blends at different ratios of either the DSF or the CPF  
were attributed to the fact that composite flours apparently form aggregates with increased numbers of 
hydrophilic sites available for competing for the limited free water in biscuit dough (Hooda and Jood, 2005 and 
Rababah et al., 2006 ).Rapid  partitioning of free water of these hydrophilic sites occurs during dough mixing 
and increases dough viscosity, thereby limiting cookie spread and top grain formation during baking. These 
results are accordance with those found by Singh et al. (1996); Onweluzo and Iwezu (1998); Siddiqui et al. 
(2003); Rababah et al. (2006) and Yadav et al. (2012). They mentioned that with the increasing of either the 
DSF or the CPF levels in biscuit blends, the spread ratio was a gradually decreased compared with the control 
sample.  

 
Table 7: physical properties of biscuits prepared from wheat flour or wheat flour substituted* with either defatted soy flour (DSF) or  
              chickpea flours (CPF). 

                               
parameters 

Wheat 
flour 
(Control) 

Substitution levels* 
DSF (%) CPF (%) 
5 10 15 5 10 15 

Width (cm) 6.10 5.90 5.80 5.60 6.00 6.20 6.3 
Thickness (cm) 0.69 0.75 0.80 0.87 0.70 0.77 0.82 
Weight (g) 7.50 7.10 6.40 6.00 7.00 6.70 6.30 
Spread ratio 8.84 7.86 7.25 6.50 8.57 7.95 7.59 
% Spread 100.0 90.5 83.5 79.9 96.94 89.32 85.85 

* Substitution levels were 5, 10, or 15%. 

 
From the obtained data (Table 7), it could be observed that with the increasing of the DSF and the CPF 

ratios in biscuit blends, the weight of biscuits was a gradually decreased. This was probably due to low oil 
absorption capacity (OAC) of the chickpea flour (Yadav et al., 2012) and to better binding strength of soy 
protein (Aleem-Zaker et al., 2012). 

 
(5).Organoleptic Quality Characteristics of Produced Biscuit Products: 

 
The effect of partial replacement with different ratios of either the DSF or the CPF on the organoleptic 

quality characteristics of produced biscuits is presented in Table (8). From the sensory evaluation results (Table         
8), it could be seen that with the increase in the level of the DSF or the CPF in wheat flour formulations used in   
biscuit making, the sensory scores for appearance, color, taste, texture, and odor of biscuits decreased.      
Replacement of flour with 5% DSF or 10% CPF were not significantly affected, which nearly observed the           
same scores of control sample. On the other hand, replacement of flour with 10% and 15% DSF or 5% and 15%     
CPF led to low score values, compared with the control sample. Changes in color and taste in biscuit containing     
10% and 15% DSF or 5% and 15% CPF may be due to aroma volatiles in raw materials used and also due to 
caramelization and maillard reactions, as the protein contributed by soybean flour must have reacted with the    
reduced sugar during the baking process (Dhingra and Jood, 2001 and Mohsen et al., 2009). The control samples    
had maximum total score, whereas biscuits containing 15% DSF or 5% and 15% CPF were found to be     
unacceptable to the panelists. The total score for control was 42.65 from 50-point hedonic scale. Biscuits made     
from blends containing 5% DSF or 10% CPF did not differ significantly (P < 0:05), as compared with the          
control. These results are in accordance with those found by Singh et al. (1996); Dhingra and Jood (2001);       
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Rababah et al. (2006) and Yadav et al. (2011). Who reported that substitution of wheat flour with either DSF or      
CPF at low levels in biscuit making led to improvement of sensory characteristics. Meanwhile the high levels of     
both the DSF and the CPF led to decrease the score values, compared with the control sample.  

 
Table 8: Sensory evaluation values of biscuits prepared from wheat flour (WF) or substituted wheat flour (SWF) with different ratios of  
              either defatted soy flour (DSF) or chickpea flour (CPF). 

Organoleptic Properties score (M±S.E*) 

Treatment % 
Sensory 
scores 

Total scores 
(50) 

Crispness 
(10) 

Odor 
(10) 

Taste 
(10) 

Color 
(10) 

Appearance 
(10) 

85.30 42.65±1.14 a 8.75±0.25 a 8.60±0.34 a 8.55±0.21 a 8.15±0.27 a 8.5 ±0.21 a WF (control) 
84.5 42.25±1.55 a 8.80±0.35 a 8.80±0.29 a 8.30±0.42a 8.05±0.25 a 8.30±0.40a WF+5% DSF 
80.9 40.45±0.78 b 8.65±0.21 c 8.10±0.32 a 7.85±0.21 b 7.75±0.26 b 8.20±0.18a WF+10% DSF 
77.5 38.75±0.68 c  7.85±0.27 d 8.05±0.28 a 7.40±0.25 c 7.60±0.26 c 7.75±0.13 b WF+15% DSF 
74.20 37.10±1.51 b 7.55±0.41 b 7.75±0.38 b 7.40±0.33b 6.90±0.45 b 7.50±0.39 c WF+5% CPF 
84.10 42.05±1.12a 8.35±0.25 a 8.15±0.33 a 8.45±0.32a 8.55±0.29 a 8.55±0.21 a WF+5% CPF 
74.00 37.00±1.79 bc 7.00±0.44c 7.05±0.41c 6.95±0.36 c 8.10±0.41 a 7.95±0.38 ab WF+5% CPF 

**M±SE= Means ± standard error of three determinations for the Organoleptic property of biscuit; 
The means in the same column with different superscripts are significantly (p <0.05) different. 

 
In addition, it should be noted from the statistical analysis of the above mentioned data that no significant     

differences were noticed at levels 5% DSF and 10 % CPF when compared with the control. However,           
significant differences at level 10% &15 % DSF and 5% & 15% CPF replacement were observed. 

 
Conclusion: 

 
From the present investigation work, it can be concluded that replacement of wheat flour with defatted 

soybean flour up to 5% and chickpea flour at 10% could be followed without any adverse effect on physical,       
sensory characteristics and rheological properties of biscuit. Fortification with soy flour is advantageous due to        
the increased nutritional value (higher mineral and protein content) and higher water absorption with acceptable 
consumer attitude in rheological and sensory characteristics. Therefore, it can be recommended that the        
technology of using composite flour should be encouraged among food industries to make economic use of local     
raw material and to produce high quality food products such as biscuit particularly for the school children and 
populations of developing nations. 
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