(Appendix-A)
Supplementary data 
Total Antioxidants (as TEAC mM/100g) 
         For the determination of total antioxidants, the modified method of Miller and Rice-Evans described by Drobiova et al. (2009) was used. Consistent with the original method of Miller and Rice-Evans (Rice-Evans and Miler, 1994), the modified method is based on the ability of 2, 2´-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) to form a radical cation intermediate (ABTS˙⁺). The reaction series that results in the production of ABTS˙⁺ starts with the activation of metmyoglobin (MetMb) by hydrogen peroxide, generating Ferryl Mb which in turn reacts with ABTS to produce ABTS˙⁺radical. The blue-green color of ABTS˙⁺ radical is characterized by long wavelength absorption maxima at 660, 734 and 820 nm. 
Sample preparation
	All the samples 1g weighed and extracted with 5ml distilled water, centrifuged at 2500 x g for 15min at 4ºC.The supernatant was used for the analysis with appropriate dilutions according to the standard curve.
Preparation of Reagents
Phosphate Buffered Saline (PBS) (5 mM, pH 7.4)
          PBS was prepared by dissolving 16.129 g NaCl (Fluka Chemical Company, Switzerland), 0.2594 g NaH₂PO₄ (Riedel-de Haen, Germany) and 1.4837 g Na₂HPO₄ (Riedel-de Haen, Germany) in distilled water. The pH was adjusted to 7.4, and the final solution volume was completed to 2 L with distilled water.
Trolox (2.5 mM) stock
         Trolox reagent was prepared by dissolving 62.57 mg Trolox (6-Hydroxy-2, 5, 7, 8-tetramethyl chromom-2-carboxylic acid, Sigma Aldrich Company, USA) in 75 ml PBS. The solution volume was completed to 100 mL with PBS, and then the stock solution was stored in the freezer (-40 ºC) in 1 mL aliquots. Fresh working standards were prepared daily and shown in Supplementary Table 1. 
Supplementary Table 1. 
Solutions for Standard Curve
	Sample
	Trolox (2.5 mM, µl)
	PBS (µl)
	Final Concentration (mM)

	1
	25
	100
	0.5

	2
	50
	75
	1.0

	3
	75
	50
	1.5

	4
	100
	25
	2.0


ABTS (5 mM)
           ABTS was prepared by dissolving 0.2743 g of ABTS (2, 2-Azino bis (3-ethylbenzo thiazoline 6-sulfonic acid) (Fluka Chemical Company, Switzerland) in 100 mL PBS. The solution was stored in 1 mL aliquots at -80°C.

H₂O₂ (2 mM)
       The H₂O₂ reagent was prepared by mixing 10 µl of 100% H₂O₂ (Fluka Chemical Company, Switzerland) with 10 mL of PBS, resulting in 10 mM H₂O₂. From this solution, 2 mL was taken and then diluted by adding 8 mL of PBS, resulting in 2 mM H₂O₂ solution. This solution was prepared fresh daily. 

Methmyoglobin
       To prepare the met-myoglobin (MetMb) reagent, 79.11 mg of myoglobin (Mb) (Fluka Biochemical Company, Switzerland, salt-free lyophilized, Fe-0.3%) and 0.00244 g of potassium ferricyanide (Sigma Chemical Company, USA) were each dissolved separately in 10 mL PBS. The two volumes then were mixed, resulting in the Mb mixture. This mixture was purified on a Sephadex G-25 column and used in the assay.
Preparation and MetMb Purification 
          A. Step 1: The tip of a plastic tube was filled with 25 mL of water, and the water height of the column was measured in cm. The radius of the column then was calculated according to the following equation: V = πr²h, (where V = volume in cm³; π = 3.1415; r = radius in cm; and h = height in cm).
      B. Step 2: The column was packed with Sephadex G-25. To accomplish this, the packed column was eluted with PBS for 10 min, and then the height of the packed column was measured in cm. The bed volume was computed according to the equation used in the previous step. A bed volume of 25 cm³ was used to purify 3 mL Mb mixture.
     C. Step 3: The Mb mixture (3 mL) was loaded on the column, and then the Mb mixture was separated by elution of the column with 1 mL/min of PBS. Two colored phases were obtained: light yellow of ferricyanide and brownish of Mb. The PBS was added until the light yellowish phase reached the tip of the column. One mL fractions were collected in small tubes at mL/min rate until the Mb portion was collected. Absorbance of each fraction was measured at 490 nm and fractions with absorbance above 0.5 were pooled to be used in the assay.
     D. Step 4: The absorbance of the pooled fractions at 490, 560, 580 and 700 nm was measured using a Genesys 5 spectrophotometer (Thermo, USA). After correcting for the background absorbance, the [MetMb] was calculated as follows:
                            [MetMb] (µM) = 146 A₄₉₀ - 108 A₅₆₀ + 2.1 A₅₈₀

Sample calculation
           Suppose the readings at 490, 560, 580, and 700 nm were 0.976, 0.404, 0.344 and 0.017, respectively. Correct for background absorbance by subtracting A700 as follows:
A₄₉₀ corrected = 0.828 – 0.019 = 0.809
A₅₆₀ corrected = 0.341 – 0.019 = 0.322
                                      A₅₈₀ corrected = 0.295 – 0.019 = 0.276
         [MetMb] = 146 (0.809) – 108 (0.322) + 2.1 (0.276) = 83.92 µM

Since the final concentration of MetMb needed for the assay is 2.5 µM in a total assay volume of 1000 µl, the required volume of this MetMb can be calculated using the equation M1V1 = M2V2 as follows:
M1 = 83.92 µ
M2 = 2.5 µM
V1 = ?
V2 = 1000 µL
        V1 = (M2V2) / M1 = (2.5 µM x 1000 µL) / 83.92 µM = 29.79 µl
Therefore, 30 µl of MetMb would be added to the assay.

Procedure of Antioxidant Assay
           The procedure of the antioxidant assay is shown in Supplementary Table 2. The volumes shown in the table were added into quartz cuvettes, and absorbance at 734 nm was recorded for duplicates using the Genesys 5 spectrophotometer (Thermo, USA). The % inhibition of oxidation by the antioxidant used (i.e. Trolox) was calculated according to the following equation:
                  % inhibition = [(ABlank - ATest) / (ABlank)] x 100
The % inhibition curve is then used to calculate the Trolox equivalent capacity (TEAC) for each of the samples. Supplementary Fig. 1 shows the plot of % inhibition by Trolox.








Supplementary Figure 1. Trolox Standard Curve.

Supplementary Table 2. 
Protocol for Antioxidant Assay
	Solution (µl)
	Blank
	Sample

	PBS
	1000 – (105 + X)
	1000 – (115 + X )

	MetMb
	X
	X

	Trolox or serum
	-
	10 (constant)

	ABTS (5 mM)
	30
	30

	Mix cuvette by inversion and incubate for 3 min at 30°C in water bath.

	H₂O₂ (10 mM)
	75
	75 (constant)

	Incubate for 6 min at 30°C.



X = the volume of MetMb (µl).
Sample Calculation of TEAC
              Suppose A734 was as follows:
               A734 (Blank) = 0.725
               A734 (sample) = 0.330
              % inhibition = (0.725 – 0.330 / 0.725) x 100 = 54.48
Then, the % inhibition was divided by the 3747 from the curve to determine x (concentration of Trolox) and multiplied by the dilution factor to determine Trolox equivalent capacity for each sample. That is 54.48/ 3747= 1.454x10-4 x DF= TEAC
Total Phenol content (as Gallic Acid Equivalent, mg/g)

Reagents
· Methanol (Sigma, USA)
· Folin-Ciocalteau reagent (Sigma USA)
· Sodium carbonate 100mg/ml distilled water
· Gallic acid standard (Sigma USA)  
Prepare 6 different concentrations of gallic acid (1,2,3,4,5,6µg/mL in methanol) for the standard curve.

Sample preparation
1g in 10 mL 70 % methanol was extracted, centrifuged at 3000 x g. This supernatant was used for the analysis of total phenols with appropriate dilutions according to the gallic acid standard curve.

Procedure
·  0.5mL of the extract solution / standard was mixed with 0.5mL of Folin Ciocalteau reagent in an opaque flask. After 2 min, sodium carbonate solution was added to it.
· Tubes were allowed to stand for 2hr in dark cupboard.
· Centrifuged the tubes and the optical density of the supernatant was measured at 734 nm in a spectrophotometer.  TPC was calculated from the standard curve shown in Supplementary Fig. 2.
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		Supplementary Figure 2. Total Phenolics Standard Curve.

Malondialdehyde (MDA as mM/g)
Sample preparation 
For all the samples, 1g weighed and extracted with 5mL distilled water. It was centrifuged at 2500 x g for 15min at 4ºC. The supernatant was used for the analysis with appropriate dilutions and the results were calculated from the extinction coefficient.

Procedure
1mL of the sample was mixed with 1mL of TCA TBA reagent. It was boiled for 15 min in a boiling water bath, cooled, centrifuged at 2000 x g, collected the supernatant. The absorbance was read at 535nm in spectrophotometer. 
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Supplementary Fig. 3A.  Texture profile graph of white wheat flour (a) and WWF: CF 60:40 (b) blends doughs
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     (a)                                                                                         (b)

Supplementary Fig. 3B. Texture profile graph of wholegrain wheat flour (a) and WGF: CF 60:40 (b) blends doughs




Supplementary Table 3A. CIE L* a* b* values (Mean ± S.D.) of white wheat flour (WWF), and wholegrain wheat flour (WGF) bread crust as affected by the addition of varying levels of Chickpea flour (CF)
	Type of Flour
	CF replacement level, %
	L*
	a*
	b*

	WWF
	0
	45.33±1.32a
	13.37±0.89a
	26.81±2.72a

	
	20
	34.98±1.07b
	10.97±0.60b
	14.96±1.01b

	
	30
	31.11±0.49c
	8.75±0.61c
	13.80±1.68b

	
	40
	30.38±1.15d
	6.92±0.41d
	11.07±1.62c

	WGF
	0
	41.50±2.36a
	15.92±2.17a
	21.50±0.73a

	
	20
	34.48±1.57b
	10.50±0.77b
	15.19±0.91b

	
	30
	36.22±2.09b
	12.23±1.91b
	14.45±0.88b

	
	40
	27.88±0.89c
	10.02±1.57cd
	8.93±0.56c



For WWF and WGF based samples, mean values (n = 10) with different superscripts in a column differ significantly (P = 0.05).


Supplementary Table 3B. CIE L* a* b* values (Mean ± S.D.) of white wheat flour (WWF), and wholegrain wheat flour (WGF) bread crumb as affected by the addition of varying levels of Chickpea flour (CF)
	Type of Flour
	CF replacement level, %
	L*
	a*
	b*

	WWF
	0
	80.58±0.29a
	1.54±0.12a
	23.91±0.56a

	
	20
	78.03±0.66b
	4.35±0.16b
	36.25±0.67b

	
	30
	77.43±0.31c
	3.77±0.14c
	34.51±0.65c

	
	40
	75.78±0.38d
	5.22±0.23d
	40.29±0.74d

	WGF
	0
	64.22±0.61a
	7.51±0.29a
	30.00±1.09a

	
	20
	67.55±0.35b
	7.76±0.20a
	34.30±0.56b

	
	30
	67.49±0.40b
	6.98±0.09b
	32.28±0.56c

	
	40
	67.49±0.40b
	8.25±0.34c
	38.32±0.77d



For WWF and WGF based samples, mean values (n = 10) with different superscripts in a column differ significantly (P = 0.05)


Trolox Standard Curve
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Sample  Trolox (2.5 mM, µl)  PBS (µl)  Final Concentration (mM)  

1  25  100  0.5  

2  50  75  1.0  

3  75  50  1.5  

4  100  25  2.0  

