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ABSTRACT 
Response Surface Methodology (RSM) was implemented in order to estimate and model effects of Citric 

acid, Ascorbic acid and Sodium Chloride on Gluten extraction from wheat flour. The levels of Citric acid, 
Ascorbic acid and Sodium Chloride are (0-0.06%), (0-0.06%) and (0–1.5%) respectively. Gluten yield 

(gr/100gr), Water absorption (ml/100gr), Fiber content (gr/100dm), Moisture content (gr/100gr), Fat 

content (gr/100dm), Protein content (gr/100dm), Ash content (gr/100dm) and pH was selected as the 

response (dependent variable). The optimum conditions resulted into citric acid=0.02%, Ascorbic 
Acid=0.06% and Sodium Chloride=1.5%.  

 

Keywords: Response Surface Methodology (RSM), Ascorbic Acid, Gluten Extraction, Citric Acid, Sodium 
Chloride 

 

INTRODUCTION 
Gluten is the fraction isolated from wheat which is enriched in gluten proteins, including gliadins and 
glutenins (Borght et al., 2005) and has ideal functional properties for being used in bakery products. 

Gluten has excellent water absorption properties and can be used to bind water during food processing. It 

is relatively common to add dried gluten to flours for the sake of improving their quality for bread making 
purposes. Dried, vital gluten consists mainly of the water-soluble proteins extracted from flour derived 

from a shortened milling process. The addition of dried gluten to flours improves their gas retention 

properties. Though the degree to which they are improved depends on the composition of the gluten, 
particularly its protein content, and the effects of processing (especially drying) on its functionality 

(vitality) (Cauvain, 2003). Several methods have been proposed for separation of wheat flour into gluten 

and starch (Borght et al., 2005). Martin process is the traditional method for obtaining gluten from wheat 

flour and has been widely used since 1835 (Anderson, 1967). In Iran industries, acids such as Citric acid, 
Ascorbic acid and Sodium Chloride (NaCl) are processed for slightly modifying the martin method. 

Standards regarding wheat protein products have been established by Codex Alimentarius Commission 

(CAC) and Iranian Nation Standard Organization (Codex Standard, 163-1987) (ISIRI, 4297- 1996). 
According to these standards, Fiber content, Moisture content, Fat content, Protein content, Ash content 

and pH are quality factors of wheat protein products. Although application of processing acids such as 

Citric acid, Ascorbic acid and Sodium Chloride leads to more gluten yield, they can have impacts on the 
quality factors of the product. So, evaluation of the effects of Citric acid, Ascorbic acid and Sodium 

Chloride on Gluten extraction from wheat flour is required, for the sake of production of gluten according 

to codex standard. In the previous researches the effects of Citric acid, Ascorbic acid and Sodium 

Chloride on quality factors of extracted Gluten from wheat flour was not studied in terms of standard 
quality factors. Thus, it is essential to select processing variables to develop and optimize Gluten product 

with high yield and quality. 
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During the last ten years, the use and applications of mathematical modeling have increased in chemistry 

and food science and technology. Although it is still popular to find researchers using the ‘one at a time’ 

method for the sake of testing and researching variables to develop and optimize products and processes. 

This method is no longer used once it fails to optimize properties of a food product or even the best 
combination and levels of ingredients to enhance the desired quality (Granato, 2010). Nowadays, food 

companies have attempted to benefit from surface response methodology (RSM) to develop food products 

in order to enhance product characteristics and to optimize industrial process for obtaining a desired 
property. By applying RSM, it is possible to check the importance of each ingredient and also the 

interaction of ingredients on each response. This is clearly an advantage towards the ‘one factor at a time’ 

approach (Granato, 2014). The most commonly used response surface designs are the Central Composite 
Design (CCD) and the Box-Behnken design (BBD); however, the BBD is slightly more efficient and 

economical compared to CCD (Bezerra, 2008). The present paper aims at studying application of Surface 

Response Methodology (BBD form) to estimate and modeling effects of Citric acid, Ascorbic acid and 

Sodium Chloride on Gluten extraction from wheat flour. 
 

MATERIALS AND METHODS 

Table 1: The uncoded and coded levels of independent variables used in the RSM design 

Independent variables Symbols Levels 

Low Central High 

-1 0 1 

Citric Acid (%) x1 0 0.03 0.06 

Ascorbic Acid (%) x2 0 0.03 0.06 

NaCl (%) x3 0 0.75 1.5 

 

Table 2: The experimental design and data for the response surface analysis 

Run Citric Acid (%) Ascorbic Acid (%) NaCl (%) 

1 0 0.03 1.5 

2 0.03 0.03 0.75 

3 0.03 0.03 0.75 

4 0 0.03 0 

5 0 0 0.75 

6 0.06 0.03 0 

7 0.03 0 1.5 

8 0 0.06 0.75 

9 0.06 0 0.75 

10 0.03 0.06 0 

11 0.03 0 0 

12 0.06 0.06 0.75 

13 0.06 0.03 1.5 

14 0.03 0.06 1.5 

15 0.03 0.03 0.75 

16 0.03 0.03 0.75 

17 0.03 0.03 0.75 
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Methodology  

Materials 
All chemicals and reagents were supplied by Merck (Germany).  

Analysis 
All analyses were done by AOAC method (1990). 

Statistical 

For detecting the optimal levels of Citric acid, Ascorbic acid and Sodium Chloride for extraction of 
Gluten from wheat flour, a three-variable, Box-Behnken design (BBD) was applied. Independent 

variables (x1= Citric acid, x2= Ascorbic acid, x3= Sodium Chloride) were setfor the sake of evaluation of 

combined effect. The coded and actual values of the variables are indicatedin Table 1. The levels of Citric 
acid, Ascorbic acid and Sodium Chloride are (0-0.06%), (0-0.06%) and (0–1.5%), respectively. Gluten 

yield (gr/100gr), Water absorption (ml/100gr), Fiber content (gr/100dm), Moisture content (gr/100gr), Fat 

content (gr/100dm), Protein content (gr/100dm), Ash content (gr/100dm) and pH were selected as the 

response (dependent variable). A total 17 runs were designed (Table 2). Fitting response value was done 
benefiting from the linear and quadratic models. A significance level of p-value = 0.05 was chosen. 

 

RESULTS AND DISCUSSION  
As shown in Table 3, the best model was fitted based on insignificant lack of fit, low standard deviation, 

low predicted sum of squares, high R- squared, and high Adequacy precision. As shown in Table 4, 

following these guides, linear model was found the best model for gluten yield and fiber content, so that 

water absorption, moisture content, fat content, protein content, pH, and ash content were fitted by 
quadratic models. 

 

Table 3: Analysis of variance of the fitted models 

Source Sum of Squares df Mean Square F Value p-value 

Gluten yield           

Model 14.16084794 9 1.573427549 12170.158 < 0.0001 

Residual 0.000905 7 0.000129286     

Lack of Fit 2.5E-05 3 8.33333E-06 0.0378788 0.9887 

R-Squared 0.999         

Adequacy Precision 375.1137008         

Standard Deviation 0.011370388         

            

Water absorption           

Model 380.0794118 9 42.23104575 5.9781056 0.0139 

Residual 49.45 7 7.064285714     

Lack of Fit 28.25 3 9.416666667 1.7767296 0.2905 

R-Squared 0.885         

Adequacy Precision 10.48567653         

Standard Deviation 2.657872404         

            

Fiber           

Model 2.4244 6 0.404066667 4460.4762 < 0.0001 

Residual 0.000905882 10 9.05882E-05     

Lack of Fit 0.000225882 6 3.76471E-05 0.2214533 0.9496 
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R-Squared 0.999         

Adequacy Precision 245.6013785         

Standard Deviation 0.0095         

            

Moisture           

Model 3.469173529 9 0.385463725 53964.922 < 0.0001 

Residual 5E-05 7 7.14286E-06     

Lack of Fit 5E-05 3 1.66667E-05     

R-Squared 0.999         

Adequacy Precision 740.3160727         

Standard Deviation 0.002672612         

            

Fat           

Model 0.141171471 9 0.015685719 271.11119 < 0.0001 

Residual 0.000405 7 5.78571E-05     

Lack of Fit 0.000325 3 0.000108333 5.4166667 0.0681 

R-Squared 0.997         

Adequacy Precision 50.78136004         

Standard Deviation 0.007606388         
            

Protein           

Model 43.39493588 9 4.821659542 4579.5952 < 0.0001 

Residual 0.00737 7 0.001052857     

Lack of Fit 5E-05 3 1.66667E-05 0.0091075 0.9986 

R-Squared 0.999         

Adequacy Precision 208.4480547         

Standard Deviation 0.03244776         
           

pH           

Model 4.369076471 9 0.485452941 11327.235 < 0.0001 

Residual 0.0003 7 4.28571E-05     

Lack of Fit 0.0001 3 3.33333E-05 0.6666667 0.6151 

R-Squared 0.996         

Adequacy Precision 334.5970711         

Standard Deviation 0.006546537         

            

Ash           

Model 2.609998529 9 0.289999837 280.9687 < 0.0001 

Residual 0.007225 7 0.001032143     

Lack of Fit 0.007225 3 0.002408333     

R-Squared 0.997         

Adequacy Precision 73.91355991         

Standard Deviation 0.03212698         
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Table 4: Corresponding p-values for selected response variables for each obtained coefficients 

Response Term 

x1 x2 x3 x1x2 x1x3 x2x3 x1
2
 x2

2
 x3

2
 

Gluten yield  < 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

- - - 

Water absorption  0.7979 0.7017 0.0017 0.5901 0.0773 0.0337 0.1332 0.0289 0.028

9 

Fiber content  < 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

 - -  -  

Moisture content  < 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.000

1 

Fat content  < 

0.0001 

< 

0.0001 

0.0005 0.0892 < 

0.0001 

< 

0.0001 

0.1230 0.0002 < 

0.000
1 

Protein content  < 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

0.0116 < 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.000
1 

pH 0.0010 < 
0.0001 

< 
0.0001 

< 
0.0001 

< 
0.0001 

< 
0.0001 

< 
0.0001 

< 
0.0001 

< 
0.000

1 

Ash < 

0.0001 

0.0178 < 

0.0001 

< 

0.0001 

< 

0.0001 

0.0111 < 

0.0001 

< 

0.0001 

0.333

8 

 
In the extraction of gluten from wheat flour, gluten yield is the most important issue in terms of 

commerce. Gluten yield varied from 12.74gr/100 to 14.49gr/100 according to different studied parameter 

levels. The Corresponding p-values for selected response variables for each obtained coefficients are 
displayed in Table 4. According to table 4, Gluten yield was significantly affected by linear terms of 

independent variables. Furthermore, the interactions between Citric acid and Ascorbic acid (x1x2), Citric 

acid and Sodium Chloride (x1x3) and the interactions between Ascorbic acid and Sodium Chloride (x2x3) 
had significantly affected Gluten yield. Table 5 reveals the 2F1 model used to express gluten yield as a 

function of independent variables. The results indicated that the main effect of Citric Acid(x1), Sodium 

Chloride (x3) and interactive effect of Citric acid and Ascorbic acid (x1x2) had positive effects on gluten 

yield, so that the main effect of Ascorbic acid (x2) and interactive effects of Ascorbic acid with Citric 
acid (x1x2) and Sodium Chloride (x2x3) had negative effect on gluten yield. These results evaluated 

further by perturbation and interaction plots.  

Perturbation plot show the effect of an independent factor on a specific response, with all other factors 
held constant at a reference point. Figure 1 indicates the perturbation plot of the gluten yield. It is clearly 

confirmed that Sodium Chloride is the major factor affecting the gluten yield. Also, increase in Sodium 

Chloride leads to increase in the gluten yield. Increasing of Citric acid results to increase in the gluten 

yield; however, this increasing is slight. It is pretty clear that increase in Ascorbic acid leads to decrease 
in the gluten yield.  
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Table 5: The models used for displaying the investigated responses (y) as a function of independent 

variables (in terms of actual values) 

Response Model 

Gluten yield y1 = 12.21 + 12.025x1 - 3.18x2 - 0.44x3 + 194.44x1x2 +13x1x3 - 0.000012x2x3 + 

258.61x1
2 
- 60.83x2

2
 + 0.10x3

2
 

Water 

absorption 

Y2 = 123.3 + 255x1 - 107x2 + 5.03x3 - 833.33x1x2 - 122.22x1x3 - 155.552x2x3 - 

2444.44x1
2 
+ 3944.44x2

2
 + 6.31x3

2
 

Fiber content Y3 = 1.18 - 10.16x1 - 11.83x2 - 0.92x3 + 194.44x1x2 + 19.55x1x3 + 15.33x2x3 

Moisture 

content 

Y4 = 6.38 + 6.5x1 - 1.91x2 - 0.91x3 + 113.88x1x2 – 1.44x1x3 + 9.88x2x3 – 198.61x1
2 

– 

398.61x2
2
 + 0.63x3

2
 

Fat content Y5 = 0.14 + 4.35x1 - 1.35x2 - 0.15x3 + 8.33x1x2 – 4.11x1x3 - 2x2x3 – 7.22x1
2 
+ 28.88x2

2
 + 

0.24x3
2
 

Protein 

content 

Y6 = 78.84 + 168.28x1 - 47.63x2 + 0.4x3 + 794.44x1x2 + 2.44x1x3 + 34x2x3 – 2575.55x1
2 

- 303.33x2
2
 - 0.6x3

2
 

pH Y7 = 6.4 + 20x1 + 13.75x2 - 1.4x3 - 186.11x1x2 + 29.44x1x3 + 8.33x2x3 – 601.38x1
2 

- 

362.5x2
2
 + 0.3x3

2
 

 

The interactive effect between Citric acid and Ascorbic acid is displayed in Figure 2. At high level of 
citric acid, increasing of Ascorbic acid leads to slight increase in the gluten yield so that at low level of 

citric acid, increasing of Ascorbic acid leads to significant decrease in the gluten yield. These results 

confirmed that Citric acid and Ascorbic acid had a synergistic effect on gluten yield.  
Figure 3 reveal the interactive effect between citric acid and Sodium Chloride. At low level of Sodium 

Chloride, increase in citric acid leads to more gluten yield, but with increasing of Sodium Chloride up to 

1.5 (gr/100), high level of citric acid leads to less gluten yield. Maximum gluten yield achieved at low 

concentration of citric acid and high concentration of Sodium Chloride. These results confirmed that 
Citric acid and Sodium Chloride had antagonist effect on gluten yield.  

Figure 4 displays the interactive effect between Sodium Chloride and Ascorbic acid. At low level of 

Sodium Chloride, increase in Ascorbic acid leads to more gluten yield. However, with increasing of 
Sodium Chloride up to 1.5 (gr/100), high concentration of Ascorbic acid leads to less gluten yield. 

Maximum gluten yield achieved at low concentration of Ascorbic acid and high concentration of Sodium 

Chloride. It has been confirmed that Ascorbic acid and Sodium Chloride had antagonist effect on gluten 
yield. 

 
Figure 1: Perturbation plot of the gluten yield 

 
Figure 2: Interactive effect between Citric 

acid and Ascorbic acid 
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Figure 3: Interactive effect between citric acid and 

Sodium Chloride 

 
Figure 4: Interactive effect between Sodium 

Chloride and Ascorbic acid 

 
Zalm et al. (2010) reported that Wheat dough can be separated into a starch-rich and a gluten-rich fraction 

by subjecting the dough to curvilinear shear flow and separation was promoted by Sodium Chloride 

addition up to a concentration of 4 w%, so that dough without Sodium Chloride showed limited 
separation. In this study, Sodium Chloride is the major factor affecting the gluten yield and thus 

separation of gluten from starch promotes by Sodium Chloride. These results confirm Zalm et al., (2010) 

study.  

In allowing expansion of dough and loaf volume, retention of moisture in dough and in the crust layer 
during baking is of great importance (Cauvain, 2003). Water absorption of wheat flour depends on 

quantity and quality of wheat protein.  

The water absorption capacity of dried gluten is greater than that of wheat flour. Moreover, it is usually 
essential to increase the amount of water in dough to which dried gluten has been added by approximately 

one and a half times the weight of added dry gluten. Where the flour used in bread making already 

contains dried gluten before it arrives in the bakery, the water absorption capacity of the blend can be 

determined. It is important that the dried gluten is rehydrated during dough mixing so that it can confer 
functionality to the dough (Edwards, 2007). According to different studied parameter levels, water 

absorption of gluten varied from 125 to 146. 

Figure 5 displays the perturbation plot of the Water absorption. It is clearly confirmed that curvatures 
indicating quadratic significance of factors and Sodium Chloride is the major factor that affects the Water 

absorption. Also, citric acid had no significant effects. These results confirmed by ANOVA tables 

revealed that linear and quadratic effects of citric acid had no significant effect on Water absorption.  
Figure 6 shows the interactive effect between Citric acid and Ascorbic acid. Ascorbic acid had no 

significant effects on Water absorption, at low level of citric acid. However, with increasing of citric acid 

up to 0.06 (gr/100), high level of citric acid leads to slightly decreasing of Water absorption. Figure 7 

shows the interactive effect between Citric acid and Sodium Chloride. At low and high levels of Citric 
acid, increasing of Sodium Chloride had positive effects on Water absorption but at low level of Citric 

acid, importance of Sodium Chloride is stronger compared to the high level.  

 

 
Figure 5: The perturbation plot of the Water 

absorption 

 
Figure 6: Interactive effect between Citric acid 

and Ascorbic acid 
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Figure 7: Interactive effect between Citric acid 

and Sodium Chloride 

 
Figure 8: Interactive effect between Ascorbic 

acid and Sodium Chloride 

 
Figure 8 shows the interactive effect between Ascorbic acid and Sodium Chloride. At low and high levels 

of Ascorbic acid, increasing of Sodium Chloride had significant effects on Water absorption. However, at 

low level of Ascorbic acid the effects of Sodium Chloride is greater compared to the high level. Figure 9 
reveals the perturbation plot of the moisture. Sodium Chloride significantly increases the moisture content 

in a way that leads to decrease in Citric acid and Ascorbic acid. 

Interactive effect between Ascorbic acid and Citric acid shows that at high level of Ascorbic acid, Citric 

acid had no significant effect on moisture so that at low level of Ascorbic acid, increasing Citric acid 
leads to less moisture (Figure 10). Interactive effect between Citric acid and Sodium Chloride shows that 

at low and high levels of Citric acid, increasing Sodium Chloride leads to more moisture content (Figure 

11). 
Interactive effect between Ascorbic acid and Sodium Chloride revealed that at low level of Ascorbic acid, 

Sodium Chloride had no significant effect on moisture content so that at high level of Ascorbic acid 

decreasing Sodium Chloride leads to less moisture content (Figure 12).  

Figure 13 displays the perturbation plot of the protein content. It is clearly confirm that, increasing of 
citric acid up to reference point (central point) leads to a remarkable increase in the protein content so that 

deviation from reference point to high level of citric acid caused to decreasing of protein content. 

Ascorbic acid has negative effect so that Sodium Chloride shows positive effect on protein content 
(Figure 14). 

 

 
Figure 9: The perturbation plot of the moisture 

 
Figure 10: Interactive effect between Ascorbic 

acid and Citric acid 
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Figure 11: Interactive effect between Citric acid 

and Sodium Chloride 

 

 
Figure 12: Interactive effect between Ascorbic 

acid and Sodium Chloride 

 
Figure 13: The perturbation plot of the protein 

content 

 
Figure 14: Negative effect of Ascorbic acid  

 

The interactive effect between Citric acid and Ascorbic acid shows that at low level of Citric acid, 
increasing of Ascorbic acid leads to less protein content so that at high level of Citric acid, increasing of 

Ascorbic acid leads to more protein content. Higher protein content achieved at medium level of Citric 

acid and low level of Ascorbic acid (Figure 15). Interactive effect between Ascorbic acid and Sodium 

Chloride has synergistic effect on the protein content and more protein content achieved at high levels of 
Ascorbic acid and Sodium Chloride (Figure 16). 

 

 
Figure 15: Interactive effect between Citric 

acid and Ascorbic acid 

 
Figure 16: Interactive effect between Ascorbic 

acid and Sodium Chloride 
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Figure 17: Perturbation plot of the fiber 

content 

 
Figure 18: Interactive effect between Citric acid 

and Ascorbic acid 

 

Perturbation plot of the fiber content shows that Citric acid, Ascorbic acid and Sodium Chloride had 
positive effect on the fiber content and Citric acid is the major factor affecting the fiber content (Figure 

17). Interactive effect between Citric acid and Ascorbic acid shows that at low level of Citric acid, 

Ascorbic acid had no significant effect on the fiber content so that at high level of Citric acid, increasing 
of Ascorbic acid leads to more fiber content (Figure 18). The interactive effect between Citric acid and 

Sodium Chloride has synergistic effect on the fiber content and more fiber content achieved at high levels 

of Citric acid and Sodium Chloride (Figure 19). Interactive effect between Ascorbic acid and Sodium 

Chloride has synergistic effect on the fiber content and more fiber content achieved at high levels of 
Ascorbic acid and Sodium Chloride (Figure 20). Perturbation plot of the ash content shows that Citric 

acid and Sodium Chloride have positive effect on the ash content so that Ascorbic acid has slightly 

negative effect (Figure 21). Interactive effects of all factors show synergistic effect on the ash content. 
Perturbation plot of the pH shows that increasing levels of Sodium Chloride resulted to an increase in the 

pH so that increasing levels of Citric acid and Ascorbic acid from reference point resulted to a decrease in 

the pH (Figure 22). The interactive effect between Citric acid and Ascorbic acid shows that at low level of 
Citric acid, Ascorbic acid has insignificant effect on the pH, so that at high level of Citric acid, increasing 

Ascorbic acid significantly decreases the pH (Figure 23). Interactive effect between Citric acid and 

Sodium Chloride shows that that at high level of Citric acid, increasing Ascorbic acid significantly 

increases the pH (Figure 24). The interactive effect between Ascorbic acid and Sodium Chloride shows 
that at low level of Ascorbic acid, Sodium Chloride has insignificant effect on the pH, so that at high level 

of Ascorbic acid, increasing Sodium Chloride significantly increases the pH. However, higher amount of 

pH achieved at low levels of Ascorbic acid and Sodium Chloride (Figure 25). 

 
Figure 19: Interactive effect between Citric acid 

and Sodium Chloride 

 
Figure 20: Interactive effect between Ascorbic 

acid and Sodium Chloride 
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Figure 21: Perturbation plot of the ash content 

 
Figure 22: Interactive effects of all factors 

 

 
Figure 23: Interactive effect between Citric acid 

and Ascorbic acid 

 

 
Figure 24: Interactive effect between Citric acid 

and Sodium Chloride 

 

 
Figure 25: Low levels of Ascorbic acid and Sodium Chloride on pH 

 

During optimization of the gluten extraction from wheat flour, several response variables describe the 

quality characteristics of the product. Some of these variables need to be maximized while some of them 
need to be minimized. Thus, identifying the optimization criteria is of great importance. In the present 

study these criteria were: (1) Maximum gluten yield, water absorption, protein content, (2) pH = (5.8–

6.4), (3) Ash content maximum up to 2%. Different studied parameter levels indicated that moisture 
content, fiber content and fat content are according to Codex and Iranian national standard. Hence, these 
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responses are considered in the range of studied levels. The optimum conditions of gluten extraction from 

wheat flour were also calculated by Derringer’s desirability function: 

 
Where, m is number of responses studied in the optimization process and d the individual desirability 

function of each response. Derringer’s desirability function (D) can take values from 0 to 1. Value of 

greater than 0.7 indicates that the combination of the different criteria is matched in a global optimum 
(Bezerra, 2008; Granato, 2014).  

 

Table 6: The predicted value of responses at optimized conditions 

Respons

e 

Gluten 

Yield 

(gr/100g

r) 

Water 

Absorptio

n 

(ml/100gr) 

Moistur

e 

Content 

(gr/100g

r) 

Protein 

Content 

(gr/100g

r) 

Fiber 

Content 

(gr/100

g) 

Ash 

Content 

(gr/100gr

) 

pH 
Desirabili

ty 

predicte

d value 
13.76 138.44 5.91 80.23 1 1.8 5.98 0.8 

 
By applying the desirability function method, the following optimum gluten extraction was obtained: 

citric acid = 0.02 %, Ascorbic Acid = 0.06 % and Sodium Chloride = 1.5 %. Table 6 the predicted value 

of responses at optimized conditions. Value of 0.8 for desirability denotes a valid optimum condition. All 

predicted values for responses are according to Codex Alimentarius Commission and Iranian National 
Standard Organization. These results suggest that response surface methodology is capable for 

optimization of gluten extraction from wheat flour.  

Conclusion 
Box-Behnken design was used for optimizing the processing acids parameters for gluten extraction from 

wheat flour were. Linear model was found the best model for gluten yield and fiber content, so that water 

absorption, moisture content, fat content, protein content, pH, and ash content were fitted by quadratic 
models. 

The results confirmed that Sodium Chloride is the major factor affecting the gluten yield and increase in 

Sodium Chloride leads to increase in the gluten yield. The application of this method, leads to high gluten 

yield.Also, the quality factors of product are according to Codex Alimentarius Commission and Iranian 
National Standard Organization. Response Surface Methodology and desirability functions method have 

been effective in determining the optimum condition for gluten extraction.  
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