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 The present investigation was designed to produce durum wheat pasta substituted with hull-

less barley at different levels of substitution (25, 50 and 75%). Durum wheat had higher 

protein content while hull-less barley had higher crude, dietary, soluble and insoluble fiber. 
Also, hull-less barley is characterized by a high content of beta-glucan (4.55 gm/100gm).  

The farinograph and amylograph parameters showed changes due to the substitution level. 

The incorporation of hull-less barley flour caused a significant increase in ash, fiber, dietary, 
soluble and insoluble fiber which is proportional to the amount of barley incorporated. Beta 

glucan also increased up to 3times as the control. Concerning the cooking properties, the 

weight and volume increased by increasing the substitution level. The cooking loss showed 
a slight increase due to substitution levels and cooking time while for the highest level 

(75%) the cooking loss was about two times as that of control. Substitution with barley 

improved the pasta color. Incorporation of hull-less barley flour increased the redness (a*) 
relative to the durum wheat semolina pasta (control).Regarding the sensory evaluation of 

pasta, the data revealed that the substitution level of 25% and 50% resulted in non-

significant differences compared with control. 

 

INTRODUCTION 

 

Bread and pasta are the major processed cereal products that are part of the daily diets of the most people in 

large number of countries. While these products are low in fat and good sources of complex carbohydrates, they 

are usually not good sources of dietary and, in particular, soluble fiber (Knuckles et al., 1997).Traditionally, 

pasta products are made from wheat semolina, although more recently other cereals have been used to partially 

replace it (Chillo et al., 2008 and Petitot et al., 2010). 

Hull-less barley being a cereal grain is suitable for use in many food products e.g. breakfast cereal pasta, 

and baked products. Rødbotten et al. (2015) reported the nutritional value of whole-grain barley to be low in fat 

content and higher in total dietary fiber, therefore has a positive health profile. In addition, the essential amino 

acid profile of barley protein equals, or exceeds, that of other cereal grains, especially maize and rice. 

Barley grains are a good source of both soluble and insoluble dietary fiber with clinically demonstrated 

health benefits such as attenuation of postprandial glycemic and lowered cholesterol levels (Cui and Wood 

2000; Hallfrisch et al., 2003; Li et al., 2003 and Symons and Brennan 2004a). The (1→3, 1→4)-Beta-D-glucan 

(henceforth referred to simply as Beta-glucan) content of cereals ranges from 1% in wheat to 3–7% in oats to 5–

11% in barley (Skendi et al., 2010). The health benefit of soluble fiber as part of a balanced diet is widely 

acknowledged. Beta-Glucans from barley (Hallfrisch et al., 2003; Li et al., 2003 and Symons and Brennan 

2004b) have been found to reduce blood glucose and insulin levels with hypo-cholesterolemic effects (Cui and 

Wood 2000). The Food and Drug Administration (FDA) has indicated that dietary intake of 3 g/day of barley β-

glucan helps to decrease total cholesterol in both the serum and the low-density lipoprotein (FDA, 2006). 

http://www.ajbasweb.com/
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Marconi et al .(2000) found that the production of pasta by substituting 50% of durum wheat semolina with 

Beta-glucan, enriched barley flour characterized by good cooking qualities with regard to stickiness, bulkiness, 

firmness and total organic matter released in rinsing water but it was darker than that produced from durum 

wheat pasta. Montalbano et al.(2016) produced dateline pasta with a mixture of durum wheat and beta-glucan 

enriched barley flour (BF) (60/40%, w/w) and found it to have a final content of 5% β-glucan (BF-

ditalini).Quality parameters, cooking loss and dry matter did not vary substantially from the control, suggest in 

high potential for consumer acceptance. 

The aim of the current work is to evaluate the supplementation of durum wheat flour with barley flour at 

different levels and its effect on color parameters, cooking quality, nutritional value of pasta. 

 

MATERIALS AND METHODS 

 

Materials:  
Semolina flour and hull-less barley were obtained from Saudi Grain Organization, Jeddah. The barley 

grains were milled using Hummer Mill to obtain whole meal flour. 

 

Methods: 

Preparation of pasta: 

After separately blending of the barley flours with semolina flour at three different levels of 25, 50 and 

75%, the pasta samples were processed using Pasta Matic 1000, Simao Corporation, Milan, Italy under the 

extrusion conditions as described by Hallabo et al.(1985). A control sample was produced using 100% 

semolina. 

 

Chemical composition: 

Moisture, crude protein, fat, and ash of the samples were determined according to AOAC (2000) methods. 

Carbohydrate was calculated by difference. Total dietary fibers, soluble and insoluble dietary fibers were 

determined in raw materials according to Prosky et al . (1988). Beta-glucan was determined according to Carr et 

al. (1990). 

 

Rheological parameters: 

Pasta blends were subjected to rheological tests using farinograph. Wet and dry gluten were determined 

according to falling number Williams and El-Haramein (1985) using glutarmatic 2200 instrument, while 

amylograph was used to determine the maximum viscosity, temperature at the maximum viscosity and the 

transition point according to the methods described in ΑACC (2000). 

 

Determination of color of raw materials and produced pasta: 
Pasta color was measured using Hunter Lab. Standard No. 2.1968 model D25 as mentioned by Hunter 

(1958). The color and color difference meter head line were taken from L (lightness), a (“+” redness, “-” 

greenness) and ("+" yellowness,"-" blueness) scales.  

 

Evaluation of cooking quality of produced pasta: 
Cooking quality, increase in volume, cooking loss and optimal cooking time was carried out according to 

the method outlined in AACC (2000). 

 

Sensory evaluation of cooked pasta: 

The sensory characteristics of pasta were evaluated according to Fany and Khan (1996). Sensory attributes 

like appearance, flavor, moistness, firmness, tenderness and color, taste and overall acceptability for all the 

samples were assessed. 

 

Statistical analysis: 

All data were subjected to statistical analysis, each determination was carried out and analyzed in triplicate 

and figures were then averaged. Data was assessed by the analysis of Variance (ANOVA) Gomez and Gomez 

(1984). Duncan Multiple Range Test was used to separate means. Significance was accepted with at P≤ 0.05. 

 

RESULTS AND DISCUSSION 

 

Chemical composition of raw materials: 

The chemical composition of raw materials as protein, fat, ash, total fibers, soluble and insoluble fiber and 

total carbohydrates were determined for both durum wheat semolina and hull-less barley flour, the results are 

reported in Table (1). 

http://www.sciencedirect.com/science/article/pii/S1658077X10000020#b0035
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The results revealed that the moisture content were almost the same for both durum wheat semolina and 

hull-less barley flour (11.59 and 12.00gm/100 gm respectively). Hull-less barley flour had protein content of 

12.22gm/100 gm. Results on hull-less barley are in agreement with work by Hatcher et al. (2005). Fat content 

was 2.19gm/100 gm for hull-less barley flour, these results are in range with work by Hejazi (2014) who 

reported fat in hull-less barley flour to be 2.12 gm/100 gm. But these results are higher than Quinde et al. (2004) 

who reported fat in hull-less barley flour to be between 1.40 and 1.71 gm/100 gm. Ash content was2.30 gm/100 

gm, these results are lower than results by Din et al.(2009) who reported ash to be2.9 gm/100 gm. Total fiber 

content was 3.31gm/100 gm in hull-less barley which is in range of results by Zahran et al. (2004) who reported 

fiber to be between 3.46 and 3.83gm/100 gm. Total carbohydrates 83.29 gm/100 gm. The results are higher than 

the results reported by Hejazi (2014) who reported carbohydrates in hull-less barley flour to be 71.49gm/100 

gm. Total dietary fiber was 14.82gm/100 gm in hull-less barley which is in range of results reported by 

Fastnaught (2001) who reported total dietary fiber ranging between 11and 34gm/100 gm. Soluble dietary fiber 

was 4.75gm/100 gm and insoluble dietary fiber(10.17 gm/100 gm), which was in agreement with work by 

Fastnaught (2001)who reported values between 3 and 20gm/100 gm for soluble dietary fiber. Zahran et al. 

(2004) reported higher soluble dietary fiber (ranging between 5.62 and 7.56gm/100 gm) and lower insoluble 

dietary fiber (between 7.78 and 9.84 gm/100 gm) for Egyptian barley. β-glucan content was 4.55gm/100 gm 

which is in range of work by Quinde et al.(2004), who reported a range between 4 and 9%, while Din et 

al.(2009) showed that the barley flour possessed 4.87% β-glucan content. Young et al. (1996) mentioned that 

during pearing of barley, dietary fiber content decreased, while soluble dietary fiber and β-glucan increased 

slightly. 

 
Table 1: Chemical composition of raw materials (% on dry weight basis) 

Chemical composition Durum wheat semolina Hull-less barley flour 

Moisture 11.59±0.17 12.00±0.16 

Protein 14.50±0.12 12.22±0.11 

Fat 1.55±0.09 2.19±0.14 

Total carbohydrates 82.70±0.15 83.29±0.17 

Ash 1.25±0.14 2.30±0.15 

Total fiber 1.65±0.11 3.31±0.19 

Total dietary Fiber 3.17±0.13 14.82±0.12 

Soluble dietary fiber 1.03±0.07 4.75±0.10 

Insoluble dietary fiber 2.14±0.09 10.17±0.13 

β-Glucan 0.35±0.05 4.55±0.09 

Values are means± SD of triplicate measurements 

 

Results of durum wheat semolina were 14.50gm/100 gm for protein, while fat content was1.55gm/100 gm. 

Ash content was 1.25 gm/100 gm for durum wheat semolina. Total fiber was 1.65 gm/100 gm. Total 

carbohydrates were 82.70. Total dietary fiber content was 3.17gm/100 gm, while soluble dietary fiber was 

1.03gm/100 gm; insoluble fiber was 2.14gm/100 gm and Beta-glucan was 0.35gm/100 gm. These results were 

in range with work by Salem (2005) who reported protein content to be 14.50gm/100 gm and fat content 

was1.50gm/100 gm. Ash content was 1.21 gm/100 gm and total fiber was 1.60 gm/100 gm. Total carbohydrate 

was 76.12 gm/100 gm for durum wheat semolina. 

From the above mentioned data, it seems that semolina was the superior in protein content while barley 

flour was superior in fat, ash, total fiber, dietary fiber (both soluble and insoluble) and Beta-glucan.  

 

Gluten content of pasta blends: 

It could be noticed from Table (2) that the wet and dry gluten of control sample was 26.12% and 8.93% 

respectively, with a gluten index of 95.32%. Upon substituting durum wheat semolina with 25% hull-less 

barley, wet and dry gluten contents were 22.93% and 6.35% respectively, with a gluten index of 86.17%, and 

also, increasing the level of hull-less barley meal, the gluten content (either wet or dry) and the 

glutenindexdecreased. Substituting durum wheat semolina with 75% hull-less barley, wet and dry gluten 

contents were 8.92% and 3.91% respectively, with a gluten index of 78.35%. These results agree with work by 

Salem (2005). 

Also, it was observed that gluten index was low which was confirmed by farinograph test. This means, as 

mentioned by Chang et al. (1997), that the gluten network becomes weak due to the decrease in the amount of 

gluten and increasing of hordein as an effect of substituting durum wheat semolina by hull-less barley. The same 

effect was obtained by Marconi et al. (1999) in his study on European Spelt Wheat. While Izydorczyk et al. 

(2001) suggested that the effects of high amounts of non-starch polysaccharides and unusual starch 

characteristics in barley may be balance the negative effects associated with gluten dilution resulting from 

barley incorporation into wheat flour. 
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Table 2: Effect of substitution with barley flour on the gluten content of pasta blends (dry weight basis) 

Blends Wet gluten % Dry gluten % Gluten index 

Control 26.12 8.93 95.32 

25% Hull-less barely 22.93 6.35 86.17 

50% Hull-less barely 16.96 5.47 79.64 

75% Hull-less barely 8.92 3.91 78.35 

 

Rheological parameters of flour:  

Water absorption (WA) is a parameter indicated as the amount of water needed to develop the standard 

dough of 500 farinograph unit (FU) at the peak of the curve. Farinograph parameters of the pasta flours resulted 

from different blends of hull-less barley showed that water absorption (WA%) increased from 54.5% for the 

control sample made from durum wheat semolina to 81.91% for 75% hull-less barley flour Table (3). The 

gradual increase in WA% was found to be due to increasing the level of hull-less barley from 25 to 75%. Those 

results in Paolo with those obtained by Young et al. (1996) who said that the presence of damaged starch tends 

to increase water absorption. While Mis (2005) found that stronger wheat flours have the ability to absorb and 

retain more water as compared to weak flours. Obtained results could be explained with lower moisture content 

and higher bran content of analyzed hull-less barley flour.  Sanz-Penella et al .(2008) reported that the inclusion 

of a higher amount of bran in the dough formulation usually resulted in increased dough water absorption due to 

the higher levels of pentosans present in bran.  

 
Table 3: Farinograph parameters of pasta with different substitution levels of barley flour: 

Blends Water absorption 

(%) 

Arrival Time 

(min) 

Dough development 

time (min) 

Dough 

stability (min) 

Degree of 

softening  (B.U.) 

Control 54.46 0.50 2.11 9.50 8.52 

25% Barely 76.92 4.81 8.21 More than 19 min 

50% Barely 79.11 3.00 4.05 More than 19 min 

75% Barely 81.91 2.05 3.59 More than 19 min 

 

Arrival time increased from 0.5 min for control to 4.8, 3.0 and 2.0 min for 25%, 50% and 75% hull-less 

barley flour respectively. This increase may be due to the substitution of hull-less barley flour. Durum wheat 

semolina (control) showed the lowest dough development time (DDT) (2:11 min), 25% hull-less barley flour 

(8:21 min), 50% hull-less barley flour (4:05 min) and 75% hull-less barley flour (3:59 min).Dough stability and 

degree of softening showed similar trends as that of arrival time. This means that the nature of barley protein 

played an important role in the rheological properties of pasta. The results are similar to those obtained by 

Salem (2005). 

Table (4) showed the transition point, maximum viscosity and temperature at maximum viscosity as 

measured by amylograph. The data revealed that transition point (C) of semolina was 67.5C followed by hull-

less barley flour (54.0C). The maximum viscosity was arranged in the descending order as follows: hull-less 

barley flour (510 B.U.) > semolina (340B.U.) which in parallel with the temperature of 94.5C and 91.5C 

respectively. Our results are in agreement to work by Lee et al (1997) how reported that amylograph parameters 

indicated that hull-less barley had lower gelatinization temperature and higher maximum viscosity than the hull-

barley as a result of the presence of Beta-glucan with a higher ratio in hull-less barley. Symons and Brennan 

(2004a) suggested that a reduction in maximum viscosity of hull-barley may be associated with a reduced 

enthalpy of starch gelatinization, and retention of the integrity of the starch granule. The reduction of maximum 

viscosity may also indicate reduced degree of maximum viscosity may also indicate reduced degree of starch 

granule swelling. 

 
Table 4: Amylograph parameters of pasta with different substitution levels of barley flour: 

Blends Transition point (C) Maximum viscosity (B.U.) Temperature at maximum 

viscosity (C) 

Semolina 67.55 340.21 91.56 

Hull-less barley 54.12 510.33 94.59 

 

Chemical composition of pasta: 

The chemical composition of pasta produced from the different levels of hell-less barley flour was reported 

in Table (5). The data revealed that the moisture content ranged from 12.5 gm/100gm for control pasta to 

11.67gm/100gm for 75% hull-less barley flour. Protein content decreased from 14.22gm/100 gm for control to 

12.89 gm/100 gm for 75% hull-less barley flour. The decrease in protein may result from the lower content of 

protein in barley flour (12.20 gm/100 gm for hull-less barley compared with 14.55gm/100 gm for durum wheat 

semolina).These findings were in close range with those of Salem (2005). Fat content increased from 

1.11gm/100 gm for durum wheat pasta to 2.00 gm/100 gm for 75% hull-less barley flour. The results are in 

agreement with work by Sawsan et al. (2010). The increase in fat content may be due to the higher fat content of 

hull-less barley flour (2.19gm/100 gm).Ash content increased from1.00gm/100 gm for durum wheat pasta 
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to2.02gm/100 gm for 75% hull-less barley flour. The results agree with work by Sawsan et al. (2010). The 

increase in ash content may be due to the higher ash content of hull-less barley flour (2.30gm/100 gm).As for 

crude fiber, the content increased from1.22gm/100 gm for durum wheat pasta to 2.75gm/100 gmfor 75% hull-

less barley flour, this may be due to the high fiber content of hull-less barley compared with durum wheat 

semolina. Total carbohydrates decreased from 83.85(for control) to 82.99gm/100 gm (for 75% hull-less barley 

flour). These findings were in close range with those of Salem (2005). Total dietary fiber increased from 3.57 to 

14.11gm/100 gm for control and 75% hull-less barley flour, respectively. The same trend is true for soluble 

dietary fiber where the values increased from 1.91 gm/100 gm for control to 6.85gm/100 gm for 75% hull-less 

barley flour. Also insoluble dietary fiber increased from 1.66 gm/100 gm for control to 7.26 gm/100 gm for 75% 

hull-less barley flour. Beta-glucan increased from 0.35 to 4.32gm/100 gm, for control and 75% hull-less barley 

flour, respectively. The results are in agreement with work by Zahran et al. (2004). 

 
Table 5: Chemical Composition of pasta substituted with barley flour (dry weight basis g/100gm) 

Chemical Composition Control 25% Barley flour 50% Barley flour 75% Barley flour 

Moisture 12.50±0.17a 11.99±0.14b 11.85±0.11c 11.67±0.16d 

Protein 14.22±0.12a 13.50±0.17b 13.39±0.13c 12.89±0.15d 

Fat 1.11±0.11d 1.66±0.13c 1.84±0.17b 2.00±0.12a 

Total carbohydrate 83.45±0.14a 83.07±0.11b 82.82±0.19c 82.99±0.15d 

Ash 1.22±0.19d 1.77±0.16c 1.95±0.09b 2.12±0.14a 

Total fiber 1.00±0.15d 1.36±0.12c 1.57±0.15b 1.75±0.19a 

Total dietary fiber 3.57±0.21d 9.18±0.11c 11.76±0.19b 14.11±0.12a 

Soluble dietary fiber 1.91±0.12d 4.46±0.19c 5.30±0.13b 6.85±0.15a 

Insoluble dietary fiber 1.66±0.15d 4.72±0.13c 6.46±0.21b 7.26±0.17a 

β-Glucan 0.35±0.17d 2.72±0.15c 3.22±0.17b 4.32±0.12a 

Values are means± SD of triplicate measurements 

Values followed by the same letter in the same raw are not significantly different (P < 0.05) 

 

Effect of substitution with barley flour on the cooking quality of pasta: 

Cooking performance is an important factor in a consumer's judgment of pasta quality. Table (6) shows the 

quality attribute of pasta produced from different blends of durum wheat semolina and hull-less barley flour. 

The data revealed that pasta’s weight increased (from 180 for control) with increasing the barley level (to 207 

for 75% hull-less barley flour) and cooking time. Similar trend was found regarding volume which increasedas 

the level of barley flour increased and also cooking time. These results agrees with work by Salem (2005) who 

explained that the increase in weight may be a result of barely containing more starch than that of semolina and 

absorbed more water (as expected) which is confirmed by farinograph and parameters as shown in Table 4. 

Abo-Elnaga (1995) found that the high fiber pasta showed an increasing of volume and weight compared with 

pasta control. While Zahran et al. (2004) explained such trend be the high levels of total dietary fiber and β-

glucan in barley and as a result increasing the water holding capacity of pasta. 

The cooking loss is an indicator of the capability of the starch-protein matrix to retain its physical integrity 

during cooking (Bruneel et al., 2010), and only values lower than7%are acceptable for a good quality pasta 

(Sissons et al., 2012). Generally, non-starch polysaccharide addition increased the cooking loss (Sandhuet al., 

2015). The cooking loss was slightly increased by substitution with hull-less barley compared to durum wheat 

pasta. Concerning cooking loss, a slight increase was found due to cooking time and substitution levels of barley 

except that of the highest level of substitution which was found to be about two times as high as that of control. 

Previous studies on pasta with barley β-glucan concentrate showed a significant increase in cooking loss with 

increasing level of β-glucans (Chillo et al., 2011 and Brennan and Tudorica, 2007). 

Makhlouf (2015) explained that increased amount of barley present in the semolina matrix had disrupted 

theprotein-starch network, causing starches to leach out during the cooking, and consequently resulting in a 

decrease in pasta cooking quality. 

To confirm the rheological data, density of pasta was determined before and after cooking Table (7). The 

data showed that the density decreased after cooking compared with that before cooking. The results agree with 

work by Salem (2005). This decrease may be due to the amount of water absorbed during cooking. 
Table 6: Cooking quality of pasta with different substitution levels: 

Samples 

Cooking        

Time (min) 

Weight increase (%) Volume increase (%) Cooking loss  (%) 

10 15 20 10 15 20 10 15 20 

Control 180 
±1.22d 

185 
±1.77d 

187± 
1.75d 

190 
±1.56d 

195 
±1.92d 

197 
±2.25d 

4.35 
±2.25d 

4.50 
±1.25d 

4.95 
±2.25d 

25% Barely 181 

±2.11c 

189 

±1.85c 

195± 

1.92c 

188 

±1.98c 

192 

±1.25c 

195 

±1.92c 

4.52 

±1.25c 

4.95 

±2.25c 

5.11 

±2.33c 

50% Barely 190 
±1.95 b 

197 
±2.25b 

205± 
1.45b 

200 
±2.11b 

207 
±1.65b 

206 
±1.85b 

5.25 
±2.43b 

5.25 
±2.33b 

6.88 
±1.85b 

75% Barely 192 

±1.25a 

202 

±1.45a 

207± 

1.65a 

200 

±1.78 a 

205 

±2.25a 

207 

±1.65a 

8.15 

±2.33a 

8.15 

±2.11a 

10.25 

±1.65a 

Values are means± SD of triplicate measurements 
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Values followed by the same letter in the same column are not significantly different (P < 0.05) 

 

Table 7: Change in density as affected by cooking of pasta of different blends: 

Blends Volume (cm2) Weight (gm) Density (gm/ cm2) 

Before After Before After Before After 

Control 7.25±0.17 23.00±0.12d 10.01±0.11 29.08±0.14d 1.38±0.19 1.26±0.15a 

25% Barely 7.23±0.14 23.91±0.17c 10.03±0.13 29.85±0.11c 1.38±0.16 1.25±0.12a 

50% Barely 7.21±0.11 24.33±0.13b 10.01±0.17 30.02±0.19b 1.38±0.09 1.33±0.15b 

75% Barely 7.24±0.16 26.03±0.15a 10.00±0.12 30.26±0.15a 1.38±0.14 1.16±0.19c 

Values are means± SD of triplicate measurements 

Values followed by the same letter in the same column are not significantly different (P < 0.05) 

 

Effect of substitution with barley flour on the color of pasta: 
Traditional pasta consumers prefer cooked pasta to have a bright yellow color. Color values for durum 

wheat semolina were L=91, a=-0.9 and b=10.30. While for hull-less barley flour the values were 85.81, -0.62 

and 8.90 for L, a  and b respectively. Our results on hull-less barley are in range with work by Bhatty (1986) 

who revealed that barley flour is darker in color than wheat (lower L values). The results of Lagassé et al. 

(2006) showed darker hull-less barley flour (L=92.8 to 93.4; a=-0.69 to -0.14 and b=4.81 to 7.26) and lighter 

durum wheat semolina (L=92.7; a=-0.72 and b=9.01). 

The substitution with hull-less barley flour affected the pasta color after cooking as shown in Table (8). At 

all levels of substitution, the cooked barley-supplemented pasta had significantly decreased brightness compared 

with the control wheat pasta (Table 8). For control pasta, L value was 84.41, while after substitution of 25% 

durum wheat semolina with hull-less barley the value was 78.72 and further decreases to 50.52 at 75% 

substitution. These results are in range with work of Sawsan et al. (2010).  Knuckles et al. (1997) revealed that 

(L*) score was similar in wheat pasta and pasta from 20% Barley flour and 80% wheat flour but this value was 

lowered when used 20 or 40% barley fraction. 

Redness (a*) values significantly increased on the addition of hull-less barley flour. For control pasta, a 

value was -6.05, while after substitution of 25% durum wheat semolina with hull-less barley the value was 

78.72 and further increases to 0.85at 75% substitution. The addition of 75% barley flour showed a significant 

shift from the green (negative numbers) for control to the red (positive) scale. The change in the color may be 

due to the substitution of barley flour which has a darker color (lower “L”, higher “a” and lower “b”).The results 

of the present study, on color, are broadly in agreement with those of  Lagassé et al.( 2006). 

In general as reported by Hatcher et al., 2005), the presence of barley flour in the pasta resulted in 

darkening (browning) of the cooked pasta. 

 

Effect of substitution with barley flour on the sensory evaluation of produced pasta: 

Table (9) revealed that a non-significant differences in appearance at substitution with 25% hull-less barley 

flour. Meanwhile, a highly significant decrease was found as a result of substitution with 50 and 75%hull-less 

barley flour respectively. These results agree with work by Salem (2005).  

Flavor showed significant decrease with the addition of hull-less barley with 75% substitution level having 

the lowest score (7.52) of all produced pasta. Moistness, tenderness and color showed non-significant 

differences due to substitution levels of 25% of hulled barley. Firmness showed non-significant difference at 

25% substitution of hull-less barley (8.92 compared to 9.11 for 25% substitution of hull-less barley and control). 

The increasing substitution level may be caused a significant decrease in scores (8 and 7 for 50% and 75% 

substitution of hull-less barley). Color showed non-significant difference at 25% substitution of hull-less barley 

(8.85 compared to 9 for 25% substitution of hull-less barley and control). But increasing the substitution level 

caused a significant decrease in scores (7.93 and 7.25 for 50% and 75% substitution of hull-less barley).  

 It could be noticed that the overall quality values of tested pasta were found to be high acceptable and 

scores ranged between 9.15 for control and the lowest was for 75%substitution of hull-less barley 7.17. 

 
Table 8: Effect of substitution with barley flour on color of cooked pasta 

Samples Brightness 

“L” 

Redness 

“a” 

Yellowness 

“b” 

Wheat flour 91.00±0.09 -0.9±0.05 10.30±0.10 

Hull-less barley flour 85.81±0.13 -0.6±0.09 8.90±0.07 

Cooked pasta 

Control 84.41±0.17a -6.05±0.11d 18.30±0.15a 

25% Barley 78.72±0.14b -3.82±0.10 c 16.52±0.13b 

50% Barley 62.20±0.12c 0.09±0.15b 16.41±0.17b 

75% Barley 50.52±0.10d 0.85±0.13a 15.89±0.11d 

L (100 white, 0 black); a (+ red, -green) and b (+ yellow, -blue) 
Values are means ± SD of triplicate measurements 

Values followed by the same letter in the same column are not significantly different (P < 0.05) 
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Table 9: Sensory evaluation of pasta subtitled with barley flour: 

Blends Appearance (10) Flavor 

(10) 

Moistness 

(10) 

Firmness 

(10) 

Tenderness 

(10) 

Color 

(10) 

Overall 

Acceptance 

Control 9.45 

±0.17a 

9.51 

±0.11a 

8.50 

±0.15a 

9.11 

±0.11a 

9.30 

±0.14a 

9.00 

±0.10a 

9.15 

±0.17a 

25% Hull-less 

barley 

9.23 

±0.14a 

9.00 

±0.10b 

7.52 

±0.13b 

8.92 

±0.15a 

8.72 

±0.11b 

8.85 

±0.12a 

8.71 

±0.12b 

50% Hull-less 

barley 

8.24 

±0.12b 

8.83 

±0.15c 

6.81 

±0.17c 

8.00 

±0.11b 

8.25 

±0.13 c 

7.93 

±0.16b 

8.01 

±0.15c 

75% Hull-less 

barley 

7.32 

±0.10c 

7.52 

±0.13d 

5.94 

±0.11d 

7.00 

±0.10c 

8.00 

±0.17 d 

7.25 

±0.12c 

7.17 

±0.11d 

Values are means± SD of triplicate measurements 

Values followed by the same letter in the same column are not significantly different (P < 0.05). 

 

Conclusion 

In conclusion, either hulled or hull-less barley flours can be used as a substitute for semolina at 50% level 

of substitution to produce acceptable pasta. Our barley flour-semolina pasta appeared to be characterized by a 

compact starch-protein network that delays disintegration of the matrix during cooking, thus preserving its 

quality. 
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