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1. Methods
1.1 Protein and Moisture contents
Protein content was assessed using near-infrared spectroscopy (NIR 5000, Perten DA7250). Starch granule morphology was screened using a Phenom ProX G6 scanning electron microscope. Gelatinization properties were surveyed using a Rapid ViscoAnalyzer (RVA 4800, Perten Instruments, Sweden).
1.2 Fat content
Sample Preparation: Accurately weigh 20 g of flour (W₀) into a beaker.
Fat Extraction by Washing: Add 50 ml of warm distilled water (~50–60°C) and stir continuously for 2–3 min to solubilize fat. Let the slurry stand at room temperature (25±2°C) for 30 min to facilitate fat separation. Filtration & Fat Removal: Filter the superannuate through a fine-mesh strainer (100–150 µm pore size) to retain starch/protein aggregates. Repeat washing with 20ml warm water for 1 min to ensure complete fat removal. Drying & Weighing: Transfer the retained solids (starch/protein) onto a pre-weighed flat drying tray. Dry at 40°C for 6 h in a hot-air oven until constant weight is achieved. Cool in a desiccator for 30 min to prevent moisture absorption (Smail. 2022).
Weigh the dried residue (W₁).
Calculation:Fat loss (g) = W₀ (initial flour weight) – W₁ (dried residue weight).
Fat content (%) is calculated as: Fat (%)= W0(W0−W1)×100
1.3 Total starch
Taking a 10 mg powdered sample and adding it to a 2mL EP tube. The degreasing step involves adding 0.5mL of petroleum ether, homogenizing the mixture, and oscillating at 50°C for 30 minutes. After centrifuge at 12,000 rpm for 5 minutes at room temperature, the superannuate is discarded, and the precipitate is retained. To remove sugars, add 1mL of 80% ethanol, shake for 2 minutes, and heat at 50°C for 20 minutes. After cooling, centrifuge at 12,000 rpm for 5 minutes, and repeat this process for complete sugar removal. In the DMSO treatment, add 0.5mL of DMSO to the precipitate and vortex the sample until fully suspended. Boil the mixture until it dissolves, repeating intermittent vortex and boiling for about 15 minutes until no gel clumps remain. Next, add 1mL of anhydrous ethanol to the cooled sample and vortex. After adding 0.5mL ethanol, let it stand for 5 minutes to precipitate the starch. Centrifuge at 5,000 rpm for 5 minutes and retain the precipitate. The final precipitate is dissolved by adding 1mL DMSO, followed by boiling for 15 minutes to ensure complete dissolution. For grain samples, impurities are removed by centrifuge at 3,000 rpm for 5 minutes, while pure starch samples may skip this step. To the clarified solution, add 0.1mL of the sample, followed by 0.9mL reagent-diluent, 40μL starch solution, 300μL reagent two, and 50μL reagent three. Heat the mixture at 40°C for 20 minutes, cool for 5 minutes, and then transfer 60μL of the solution to a new tube. Add 20μL reagent four and 140μL reagent five, and heat again at 40°C for 20 minutes before reading the absorbance at 510nm to determine the starch content.. The final starch content is calculated by. 
TS (%)=0.97×(ATotal starch-Ablank)÷(Astandard-Ablank)÷W×0.9 
1.4 Soluble Sugar
Weigh 0.1000g flour, add 5ml Wahaha water, vortex; Soak at 50℃ for 30min, shake during (vortex once every 10min), cool with ice water for 10min; (prepare centrifuge tubes). Centrifuge at 3500rpm for 10min, take 200μL superannuate, add 3800μL Wahaha water and dilute 20 times; (prepare 10mL centrifuge tubes in advance). Prepare gradient glucose standard solution and put it into 2mL centrifuge tubes. Take 200μL of dilution, add 800μL of enthrone reagent, vortex and centrifuge; (prepare 2mL centrifuge tube in advance). Heat in a 100℃ water bath for 10min, cool with ice water for 5min, centrifuge, and measure absorbance at 620nm. Soluble sugar content (%) = C*V*D*100%/W/106 (Czaja et al., 2020).
1.5 Resistant Starch
Take 10 mg of the powdered sample and place it into a 2 ml EP tube.  To remove sugars, add 1 ml of 80% ethanol, and stand at room temperature for 30mint, vortex to mix after every 5mint. Then add 0.4 ml of Reagent 2 to the EP tube, vortex to mix, and incubate the mixture at 37°C with shaking at 200 rpm for 16 hours. Afteincubation, add 0.4 ml of absolute ethanol, vortex, and centrifuge at 5,000 rpm for 10 minutes at room temperature, collecting the superannuate into a 10 ml tube. Add 0.2 ml of Reagent 3 to the precipitate, vortex, then add another 0.6 ml of Reagent 3, vortex again, and centrifuge at 5,000 rpm for 10 minutes. Under ice bath conditions, slowly add 0.2 ml of Reagent 4 to the precipitate while shaking by hand until fully dissolved. Incubate in the ice bath or in a 4°C refrigerator for 10 minutes. Remove from the cold and add 0.8 ml of Reagent 6, inverting the tube to mix (without vortex). Afterward, add 10 μL of Reagent 7 and incubate the mixture at 50°C for 30 minutes, mixing intermittently. Once incubation is complete, cool the sample to room temperature and centrifuge at 3,000 rpm for 5 minutes to separate the resistant starch since the RS content is less than 10%.. add 10 μL of resistant starch to their respective assay tubes, along with 50 μL of Reagent 5. Mix well, and incubate at 50°C for 20 minutes, protected from light. Then, add 20 μL of Reagent 9 and 200 μL of Reagent 10 to each tube, mix, and incubate at 50°C for another 20 minutes before reading the absorbance at 510 nm to determine the starch content. 
RS (%)=0.505×(AResistant Starch-Ablank)÷(Astandard-Ablank)÷W×1×162÷180 
Table S1: Composition of experimental flour blends.
	No. of Samples
	Samples ID
	Composition

	
	
	WWF (g)
	RWF (g)

	1
	0%
	0
	100

	2
	25%
	25
	75

	3
	50%
	50
	50

	4
	65%
	65
	35

	5
	85%
	85
	15



Table S2: Sensory Evaluation scores of Chapati Shelf-Life after 24-hour
	
	24-hour

	Shelf-life
	0%
	25%
	50%
	65%
	85%

	
	5
	9
	61
	48
	27


Table S3: Sensory evaluation scores of chapatti with WWF incorporation (0%–85%)
	Sample IDs
	Taste
	Appearance
	Aroma
	Mouthfeel
	Overall Acceptability

	0%
	480±1.65c
	419±1.13c
	480±1.50c
	418±1.23c
	5d

	25%
	483±1.65b
	584±1.12b
	482±1.34b
	438±1.13b
	44b

	50%
	515±1.65a
	636±0.91a
	625±0.92a
	535±0.85a
	59a

	65%
	242±1.62d
	170±0.44d
	479±1.40d
	150±0.00d
	42c

	85%
	155±0.34e
	150±0.00e
	150±0.00e
	150±0.00d
	0e


Note: Data are presented as mean ± standard deviation (SD) based on like-ability scores from 150 panelists using a 5-point hedonic scale. Different superscript letters (a–e) indicate statistically significant differences (P < 0.05). The survey form is provided below..
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1. Survey form used for sensory evaluation of chapatti incorporated with different levels of whole waxy wheat flour in Pakistan (COMSATS and NARC).
	Sr.
	Taste 
	Appearance
	Aroma
	Mouthfeel

	
	0
%
	25%
	50%
	65%
	85%
	0%
	25%
	50%
	65%
	85%
	0%
	25%
	50%
	65%
	85%
	0
%
	25%
	50%
	65%
	85%

	1
	4
	3
	4
	4
	1
	5
	2
	5
	1
	1
	4
	2
	5
	3
	1
	4
	4
	3
	1
	1

	2
	5
	2
	3
	5
	1
	2
	4
	3
	2
	1
	4
	2
	3
	5
	1
	4
	4
	3
	1
	1

	3
	5
	2
	4
	5
	1
	3
	3
	4
	1
	1
	5
	2
	5
	4
	1
	4
	4
	3
	1
	1

	4
	5
	3
	5
	5
	1
	5
	4
	4
	2
	1
	3
	2
	5
	5
	1
	4
	4
	3
	1
	1

	5
	5
	2
	4
	1
	1
	3
	2
	4
	1
	1
	5
	4
	5
	4
	1
	4
	4
	3
	1
	1

	6
	2
	1
	5
	5
	1
	4
	3
	5
	3
	1
	4
	4
	5
	5
	1
	4
	4
	3
	1
	1

	7
	3
	3
	4
	5
	1
	3
	2
	5
	1
	1
	5
	4
	5
	4
	1
	2
	4
	3
	1
	1

	8
	5
	2
	4
	5
	1
	2
	2
	5
	1
	1
	3
	4
	5
	5
	1
	2
	4
	3
	1
	1

	9
	1
	1
	5
	1
	1
	2
	2
	3
	1
	1
	4
	4
	5
	4
	1
	2
	4
	3
	1
	1

	10
	1
	1
	1
	5
	1
	2
	2
	3
	2
	1
	4
	4
	5
	4
	1
	2
	4
	3
	1
	1

	11
	2
	2
	5
	2
	1
	3
	4
	4
	1
	1
	3
	5
	5
	4
	1
	2
	4
	3
	1
	1

	12
	2
	1
	5
	2
	1
	3
	2
	4
	2
	1
	5
	5
	5
	4
	1
	2
	4
	3
	1
	1

	13
	2
	2
	5
	1
	1
	1
	3
	5
	1
	1
	5
	5
	5
	4
	1
	2
	4
	3
	1
	1

	14
	5
	1
	1
	1
	1
	2
	2
	3
	1
	1
	3
	5
	5
	4
	1
	2
	4
	3
	1
	1

	15
	5
	2
	5
	1
	1
	5
	2
	4
	1
	1
	4
	5
	5
	4
	1
	2
	2
	3
	1
	1

	16
	5
	1
	5
	1
	1
	4
	5
	5
	1
	1
	5
	5
	4
	4
	1
	2
	2
	3
	1
	1

	17
	5
	2
	5
	1
	1
	3
	2
	4
	1
	1
	4
	5
	3
	4
	1
	2
	2
	3
	1
	1

	18
	5
	3
	4
	5
	1
	3
	3
	4
	2
	1
	4
	5
	2
	4
	1
	2
	2
	3
	1
	1

	19
	1
	1
	5
	1
	1
	2
	2
	4
	3
	1
	4
	5
	5
	4
	1
	2
	2
	3
	1
	1

	20
	5
	1
	1
	1
	1
	3
	2
	4
	2
	1
	4
	5
	5
	5
	1
	2
	2
	3
	1
	1

	21
	5
	3
	4
	5
	1
	2
	2
	3
	4
	1
	4
	5
	5
	4
	1
	2
	2
	3
	1
	1

	22
	5
	5
	1
	5
	1
	4
	3
	3
	1
	1
	5
	5
	5
	5
	1
	4
	2
	3
	1
	1

	23
	5
	1
	1
	5
	1
	3
	2
	3
	2
	1
	5
	4
	4
	4
	1
	4
	2
	3
	1
	1

	24
	5
	1
	1
	1
	1
	3
	2
	4
	1
	1
	5
	4
	4
	5
	1
	4
	2
	3
	1
	1

	25
	5
	1
	1
	1
	1
	3
	4
	4
	1
	1
	3
	2
	5
	4
	1
	4
	2
	3
	1
	1

	26
	5
	2
	1
	1
	1
	3
	4
	5
	1
	1
	4
	2
	5
	1
	1
	4
	2
	3
	1
	1

	27
	5
	1
	5
	1
	1
	3
	5
	4
	1
	1
	5
	2
	4
	2
	1
	4
	2
	3
	1
	1

	28
	2
	1
	2
	5
	1
	3
	5
	3
	2
	1
	4
	2
	3
	4
	1
	4
	2
	3
	1
	1

	29
	4
	5
	3
	1
	1
	3
	4
	5
	1
	1
	5
	2
	5
	4
	1
	3
	2
	3
	1
	1

	30
	4
	1
	5
	1
	1
	3
	4
	5
	1
	1
	4
	5
	5
	5
	1
	3
	2
	3
	1
	1

	31
	5
	1
	4
	1
	1
	3
	5
	2
	1
	1
	3
	2
	5
	4
	1
	3
	2
	3
	1
	1

	32
	3
	2
	5
	1
	1
	2
	5
	4
	2
	1
	3
	2
	5
	3
	1
	3
	2
	3
	1
	1

	33
	3
	5
	1
	2
	1
	3
	3
	5
	1
	1
	3
	2
	5
	3
	1
	3
	2
	3
	1
	1

	34
	3
	4
	5
	1
	1
	2
	4
	5
	1
	1
	3
	5
	4
	3
	1
	3
	2
	3
	1
	1

	35
	3
	5
	2
	1
	1
	3
	4
	5
	1
	1
	3
	2
	4
	3
	1
	3
	2
	3
	1
	1

	36
	4
	2
	1
	1
	1
	3
	4
	5
	1
	1
	5
	2
	4
	4
	1
	3
	2
	3
	1
	1

	37
	5
	3
	1
	1
	1
	2
	5
	4
	1
	1
	5
	2
	4
	4
	1
	3
	2
	3
	1
	1

	38
	3
	1
	1
	1
	1
	3
	5
	4
	1
	1
	5
	3
	4
	4
	1
	3
	2
	3
	1
	1

	39
	2
	1
	5
	1
	1
	2
	3
	4
	2
	1
	4
	2
	4
	4
	1
	4
	2
	3
	1
	1

	40
	2
	5
	1
	1
	1
	3
	5
	4
	1
	1
	2
	2
	5
	4
	1
	4
	2
	3
	1
	1

	41
	4
	5
	1
	2
	1
	2
	4
	5
	1
	1
	2
	2
	5
	2
	1
	4
	2
	3
	1
	1

	42
	5
	1
	2
	1
	1
	2
	4
	5
	2
	1
	2
	2
	3
	2
	1
	1
	2
	3
	1
	1

	43
	2
	2
	4
	1
	1
	2
	3
	5
	1
	1
	1
	2
	3
	2
	1
	1
	2
	3
	1
	1

	44
	4
	1
	1
	1
	1
	3
	3
	2
	1
	1
	1
	4
	3
	2
	1
	1
	2
	3
	1
	1

	45
	1
	5
	5
	4
	1
	3
	4
	5
	1
	1
	3
	2
	2
	2
	1
	1
	2
	3
	1
	1

	46
	1
	5
	1
	1
	1
	2
	5
	2
	3
	1
	5
	2
	2
	1
	1
	1
	2
	3
	1
	1

	47
	1
	4
	3
	1
	1
	3
	5
	3
	1
	1
	3
	2
	2
	5
	1
	1
	2
	3
	1
	1

	48
	2
	2
	5
	1
	1
	5
	5
	4
	1
	1
	3
	5
	5
	5
	1
	1
	2
	3
	1
	1

	49
	2
	2
	5
	3
	1
	3
	4
	5
	1
	1
	1
	2
	5
	2
	1
	1
	2
	3
	1
	1

	50
	3
	5
	2
	1
	1
	2
	4
	5
	1
	1
	1
	1
	5
	2
	1
	1
	2
	3
	1
	1

	51
	4
	5
	5
	1
	1
	3
	2
	5
	1
	1
	1
	3
	5
	5
	1
	1
	2
	3
	1
	1

	52
	4
	1
	5
	1
	1
	4
	4
	5
	1
	1
	1
	2
	5
	2
	1
	1
	4
	3
	1
	1

	53
	4
	5
	5
	1
	1
	3
	5
	4
	1
	1
	1
	3
	5
	5
	1
	1
	4
	3
	1
	1

	54
	4
	1
	4
	2
	1
	2
	4
	4
	1
	1
	1
	4
	5
	5
	1
	1
	4
	3
	1
	1

	55
	4
	5
	5
	5
	1
	3
	5
	5
	1
	1
	1
	2
	4
	5
	1
	1
	4
	3
	1
	1

	56
	4
	5
	5
	1
	1
	2
	4
	4
	1
	1
	1
	3
	4
	2
	1
	1
	4
	3
	1
	1

	57
	4
	5
	5
	1
	1
	1
	5
	4
	1
	1
	1
	3
	4
	2
	1
	1
	4
	5
	1
	1

	58
	4
	5
	4
	1
	1
	2
	5
	4
	1
	1
	1
	3
	5
	2
	1
	4
	4
	5
	1
	1

	59
	5
	4
	4
	1
	1
	4
	5
	4
	1
	1
	1
	2
	5
	1
	1
	4
	4
	5
	1
	1

	60
	5
	5
	5
	1
	1
	2
	5
	5
	1
	1
	2
	2
	3
	1
	1
	4
	4
	5
	1
	1

	61
	5
	1
	5
	1
	1
	4
	5
	4
	1
	1
	3
	2
	5
	1
	1
	4
	4
	5
	1
	1

	62
	4
	5
	5
	2
	1
	2
	4
	5
	1
	1
	1
	4
	3
	4
	1
	4
	4
	5
	1
	1

	63
	4
	5
	5
	1
	1
	2
	5
	3
	1
	1
	5
	4
	5
	4
	1
	4
	4
	5
	1
	1

	64
	5
	1
	5
	1
	1
	3
	5
	5
	1
	1
	4
	4
	3
	4
	1
	4
	4
	5
	1
	1

	65
	4
	2
	5
	1
	1
	3
	4
	5
	1
	1
	5
	2
	4
	4
	1
	4
	4
	5
	1
	1

	66
	5
	3
	4
	1
	1
	3
	4
	5
	1
	1
	5
	2
	4
	3
	1
	4
	4
	5
	1
	1

	67
	4
	1
	5
	1
	1
	2
	5
	4
	1
	1
	5
	2
	4
	3
	1
	4
	4
	5
	1
	1

	68
	5
	1
	4
	2
	1
	2
	3
	5
	1
	1
	4
	3
	5
	3
	1
	4
	4
	5
	1
	1

	69
	4
	4
	5
	1
	1
	1
	4
	2
	1
	1
	4
	3
	5
	3
	1
	4
	4
	5
	1
	1

	70
	4
	5
	4
	1
	1
	2
	5
	2
	1
	1
	4
	3
	5
	1
	1
	4
	4
	5
	1
	1

	71
	5
	5
	4
	1
	1
	1
	4
	3
	1
	1
	4
	2
	5
	1
	1
	3
	2
	5
	1
	1

	72
	5
	5
	4
	1
	1
	5
	5
	5
	1
	1
	1
	3
	5
	2
	1
	3
	2
	5
	1
	1

	73
	4
	5
	4
	2
	1
	2
	4
	2
	1
	1
	1
	2
	4
	2
	1
	3
	2
	5
	1
	1

	74
	4
	4
	5
	2
	1
	1
	5
	4
	1
	1
	2
	3
	4
	5
	1
	3
	2
	5
	1
	1

	75
	5
	4
	5
	2
	1
	1
	4
	4
	1
	1
	5
	3
	4
	5
	1
	3
	2
	5
	1
	1

	76
	4
	5
	3
	1
	1
	5
	5
	4
	1
	1
	4
	5
	5
	5
	1
	3
	2
	5
	1
	1

	77
	3
	1
	5
	1
	1
	4
	5
	3
	1
	1
	5
	5
	5
	5
	1
	3
	2
	5
	1
	1

	78
	5
	3
	4
	1
	1
	5
	3
	5
	1
	1
	2
	5
	5
	5
	1
	3
	2
	3
	1
	1

	79
	4
	3
	5
	1
	1
	4
	5
	2
	1
	1
	2
	5
	5
	4
	1
	3
	2
	3
	1
	1

	80
	5
	5
	2
	1
	1
	4
	3
	5
	1
	1
	5
	5
	4
	2
	1
	3
	2
	3
	1
	1

	81
	2
	4
	5
	1
	1
	1
	2
	5
	1
	1
	5
	5
	4
	1
	1
	3
	2
	3
	1
	1

	82
	5
	5
	0
	1
	1
	1
	2
	5
	1
	1
	5
	5
	4
	2
	1
	3
	2
	3
	1
	1

	83
	5
	5
	5
	1
	1
	1
	2
	5
	1
	1
	5
	5
	3
	1
	1
	3
	2
	3
	1
	1

	84
	5
	1
	1
	1
	1
	1
	2
	5
	1
	1
	5
	5
	3
	2
	1
	3
	2
	3
	1
	1

	85
	5
	5
	3
	1
	1
	1
	4
	4
	1
	1
	5
	5
	3
	1
	1
	3
	2
	3
	1
	1

	86
	1
	1
	1
	5
	1
	1
	5
	4
	1
	1
	1
	5
	5
	2
	1
	3
	2
	3
	1
	1

	87
	1
	5
	1
	2
	1
	2
	5
	5
	1
	1
	1
	5
	5
	1
	1
	3
	2
	3
	1
	1

	88
	5
	5
	4
	1
	1
	5
	5
	4
	1
	1
	5
	5
	5
	2
	1
	3
	2
	4
	1
	1

	89
	1
	1
	1
	1
	1
	5
	5
	4
	1
	1
	2
	5
	5
	2
	1
	3
	2
	4
	1
	1

	90
	1
	1
	5
	1
	5
	3
	3
	5
	1
	1
	2
	5
	4
	3
	1
	3
	2
	4
	1
	1

	91
	2
	5
	1
	1
	1
	4
	2
	2
	1
	1
	5
	5
	4
	3
	1
	4
	2
	4
	1
	1

	92
	5
	4
	3
	1
	1
	4
	2
	3
	1
	1
	3
	5
	4
	3
	1
	4
	2
	4
	1
	1

	93
	3
	5
	2
	3
	1
	3
	2
	2
	1
	1
	2
	5
	1
	3
	1
	4
	2
	4
	1
	1

	94
	1
	1
	1
	2
	1
	2
	4
	5
	1
	1
	3
	5
	2
	4
	1
	4
	2
	4
	1
	1

	95
	1
	5
	2
	1
	1
	1
	4
	5
	1
	1
	2
	3
	5
	4
	1
	4
	2
	4
	1
	1

	96
	1
	1
	5
	1
	1
	1
	5
	5
	1
	1
	1
	2
	5
	1
	1
	4
	2
	4
	1
	1

	97
	1
	1
	5
	1
	1
	1
	2
	5
	1
	1
	1
	2
	5
	1
	1
	1
	2
	4
	1
	1

	98
	5
	1
	1
	5
	1
	2
	2
	5
	1
	1
	5
	2
	5
	2
	1
	1
	2
	4
	1
	1

	99
	1
	1
	1
	1
	1
	2
	5
	5
	1
	1
	5
	3
	4
	2
	1
	1
	2
	4
	1
	1

	100
	5
	3
	3
	1
	1
	2
	5
	4
	1
	1
	5
	3
	4
	2
	1
	1
	2
	4
	1
	1

	101
	5
	5
	2
	1
	1
	1
	5
	4
	1
	1
	5
	3
	4
	1
	1
	1
	5
	3
	1
	1

	102
	5
	5
	4
	1
	1
	5
	5
	5
	1
	1
	4
	2
	4
	5
	1
	1
	5
	3
	1
	1

	103
	4
	5
	4
	1
	1
	3
	5
	5
	1
	1
	4
	2
	4
	5
	1
	1
	5
	3
	1
	1

	104
	3
	4
	4
	1
	1
	3
	4
	4
	1
	1
	4
	3
	3
	4
	1
	1
	5
	3
	1
	1

	105
	2
	4
	3
	1
	1
	4
	5
	5
	1
	1
	4
	2
	4
	4
	1
	1
	5
	3
	1
	1

	106
	5
	5
	3
	1
	1
	3
	4
	5
	1
	1
	4
	3
	4
	3
	1
	1
	5
	3
	1
	1

	107
	1
	5
	3
	1
	1
	2
	3
	4
	1
	1
	4
	2
	4
	3
	1
	1
	5
	3
	1
	1

	108
	5
	5
	5
	1
	1
	3
	4
	4
	1
	1
	4
	2
	4
	2
	1
	1
	5
	3
	1
	1

	109
	5
	4
	5
	1
	1
	3
	5
	5
	1
	1
	4
	2
	3
	1
	1
	4
	5
	3
	1
	1

	110
	2
	2
	5
	1
	1
	2
	5
	5
	1
	1
	4
	2
	5
	1
	1
	4
	5
	3
	1
	1

	111
	3
	2
	5
	1
	1
	3
	4
	4
	1
	1
	4
	2
	5
	1
	1
	4
	5
	3
	1
	1

	112
	4
	2
	5
	1
	1
	2
	4
	5
	1
	1
	4
	2
	5
	1
	1
	4
	5
	3
	1
	1

	113
	1
	1
	1
	1
	1
	1
	4
	4
	1
	1
	4
	2
	5
	5
	1
	4
	5
	3
	1
	1

	114
	1
	1
	1
	1
	1
	3
	4
	5
	1
	1
	4
	2
	5
	5
	1
	4
	5
	3
	1
	1

	115
	5
	5
	1
	1
	1
	2
	5
	5
	1
	1
	4
	3
	3
	5
	1
	4
	2
	3
	1
	1

	116
	5
	4
	2
	1
	1
	3
	5
	5
	1
	1
	4
	3
	4
	1
	1
	4
	2
	3
	1
	1

	117
	5
	4
	2
	2
	1
	2
	4
	4
	1
	1
	3
	3
	3
	5
	1
	4
	2
	3
	1
	1

	118
	5
	5
	3
	5
	1
	3
	4
	5
	1
	1
	3
	3
	3
	2
	1
	4
	2
	3
	1
	1

	119
	4
	5
	5
	2
	1
	2
	4
	5
	1
	1
	3
	1
	3
	1
	1
	4
	2
	3
	1
	1

	120
	4
	4
	4
	5
	1
	3
	5
	4
	1
	1
	3
	1
	3
	2
	1
	4
	2
	3
	1
	1

	121
	1
	5
	4
	1
	1
	2
	4
	5
	1
	1
	3
	1
	4
	2
	1
	4
	2
	3
	1
	1

	122
	1
	3
	5
	1
	1
	1
	4
	5
	1
	1
	5
	1
	4
	2
	1
	4
	2
	3
	1
	1

	123
	1
	5
	3
	1
	1
	5
	5
	5
	1
	1
	5
	3
	4
	5
	1
	4
	2
	3
	1
	1

	124
	1
	1
	2
	1
	1
	5
	4
	4
	1
	1
	2
	3
	4
	5
	1
	4
	2
	3
	1
	1

	125
	1
	1
	5
	1
	1
	5
	5
	5
	1
	1
	1
	3
	5
	5
	1
	4
	2
	3
	1
	1

	126
	1
	5
	2
	1
	1
	5
	1
	5
	1
	1
	1
	2
	5
	5
	1
	4
	2
	3
	1
	1

	127
	1
	4
	5
	1
	1
	4
	2
	4
	1
	1
	2
	2
	5
	3
	1
	4
	2
	3
	1
	1

	128
	1
	4
	5
	1
	1
	5
	5
	5
	1
	1
	3
	2
	3
	3
	1
	4
	2
	3
	1
	1

	129
	1
	4
	2
	1
	1
	3
	2
	5
	1
	1
	5
	2
	2
	3
	1
	4
	2
	3
	1
	1

	130
	1
	5
	3
	1
	1
	2
	4
	2
	1
	1
	4
	2
	2
	3
	1
	4
	2
	3
	1
	1

	131
	1
	4
	3
	1
	1
	2
	3
	3
	1
	1
	4
	5
	4
	5
	1
	4
	2
	3
	1
	1

	132
	1
	5
	2
	1
	1
	3
	4
	5
	1
	1
	5
	2
	4
	5
	1
	4
	2
	3
	1
	1

	133
	1
	3
	4
	1
	1
	2
	5
	5
	1
	1
	5
	3
	3
	5
	1
	4
	2
	3
	1
	1

	134
	1
	3
	5
	1
	1
	3
	5
	4
	1
	1
	3
	2
	3
	4
	1
	4
	2
	3
	1
	1

	135
	1
	4
	5
	1
	1
	3
	4
	5
	1
	1
	2
	2
	4
	5
	1
	4
	2
	3
	1
	1

	136
	4
	5
	5
	1
	1
	4
	5
	5
	1
	1
	1
	5
	3
	4
	1
	4
	4
	5
	1
	1

	137
	5
	5
	4
	1
	1
	4
	4
	4
	1
	1
	1
	5
	3
	5
	1
	2
	4
	5
	1
	1

	138
	1
	2
	5
	1
	1
	4
	5
	5
	1
	1
	1
	2
	4
	4
	1
	2
	4
	5
	1
	1

	139
	1
	2
	1
	1
	1
	4
	4
	5
	1
	1
	1
	5
	5
	3
	1
	2
	4
	5
	1
	1

	140
	2
	5
	1
	1
	1
	3
	5
	4
	1
	1
	1
	2
	4
	3
	1
	2
	4
	5
	1
	1

	141
	3
	5
	5
	1
	1
	2
	4
	5
	1
	1
	1
	2
	4
	3
	1
	1
	4
	5
	1
	1

	142
	4
	4
	3
	1
	1
	2
	4
	4
	1
	1
	1
	2
	3
	3
	1
	1
	4
	5
	1
	1

	143
	1
	4
	2
	1
	1
	2
	5
	5
	1
	1
	1
	2
	3
	2
	1
	1
	4
	5
	1
	1

	144
	1
	5
	5
	1
	1
	3
	5
	5
	1
	1
	1
	5
	4
	2
	1
	1
	4
	5
	1
	1

	145
	1
	5
	5
	1
	1
	3
	4
	4
	1
	1
	2
	5
	5
	2
	1
	1
	4
	5
	1
	1

	146
	1
	5
	5
	1
	1
	4
	5
	5
	1
	1
	2
	5
	4
	1
	1
	1
	4
	5
	1
	1

	147
	1
	4
	1
	1
	1
	2
	4
	4
	1
	1
	2
	5
	4
	1
	1
	1
	4
	5
	1
	1

	148
	1
	4
	5
	1
	1
	3
	5
	5
	1
	1
	2
	5
	5
	3
	1
	1
	4
	5
	1
	1

	149
	1
	4
	1
	1
	1
	4
	4
	3
	1
	1
	1
	5
	5
	4
	1
	1
	4
	5
	1
	1

	150
	2
	4
	1
	1
	2
	4
	5
	2
	1
	1
	1
	5
	5
	1
	1
	1
	4
	5
	1
	1

	Results
	0%
	25%
	50%
	65%
	85%
	0%
	25%
	50%
	65%
	85%
	0%
	25%
	50%
	65%
	85%
	0%
	25%
	50%
	65%
	85%

	Av.
	480
	483
	515
	242
	155
	419
	584
	636
	170
	150
	480
	482
	625
	479
	150
	418
	438
	535
	150
	150

	SD
	1.65 
	1.65 
	1.62 
	1.31 
	0.34 
	1.13 
	1.12 
	0.91 
	0.44 
	0.00 
	1.50 
	1.34 
	0.92 
	1.40 
	0.00 
	1.23 
	1.13 
	0.85 
	0.00 
	0.00 




2. Overall acceptability from 150 panelists
	Sr.
	Overall Acceptability
	Sr.
	Overall Acceptability
	Sr.
	Overall Acceptability
	Sr.
	Overall Acceptability
	0%
	25%
	50%
	65%
	85%
	Panelists

	1
	25
	44
	50
	87
	65
	130
	50
	2
	5
	7
	8
	0
	

	2
	25
	45
	50
	88
	50
	131
	50
	1
	3
	4
	4
	
	

	3
	25
	46
	50
	89
	65
	132
	50
	1
	3
	5
	6
	
	

	4
	25
	47
	50
	90
	65
	133
	25
	1
	3
	6
	2
	
	

	5
	25
	48
	50
	91
	25
	134
	25
	
	4
	2
	1
	
	

	6
	65
	49
	65
	92
	25
	135
	25
	
	1
	1
	1
	
	

	7
	65
	50
	65
	93
	25
	136
	25
	
	5
	4
	2
	
	

	8
	65
	51
	50
	94
	50
	137
	65
	
	3
	2
	4
	
	

	9
	65
	52
	50
	95
	50
	138
	65
	
	3
	1
	2
	
	

	10
	65
	53
	50
	96
	50
	139
	65
	
	4
	3
	1
	
	

	11
	65
	54
	50
	97
	65
	140
	65
	
	4
	4
	3
	
	

	12
	65
	55
	50
	98
	50
	141
	65
	
	6
	9
	3
	
	

	13
	65
	56
	50
	99
	50
	142
	50
	
	
	2
	5
	
	

	14
	50
	57
	25
	100
	50
	143
	50
	
	
	6
	
	
	

	15
	50
	58
	25
	101
	50
	144
	50
	
	
	3
	
	
	

	16
	50
	59
	25
	102
	65
	145
	25
	5
	44
	59
	42
	0
	150

	17
	50
	60
	25
	103
	65
	146
	25
	
	
	
	
	
	

	18
	50
	61
	65
	104
	65
	147
	25
	
	
	
	
	
	

	19
	50
	62
	0
	105
	50
	148
	25
	
	
	
	
	
	

	20
	50
	63
	0
	106
	50
	149
	25
	
	
	
	
	
	

	21
	65
	64
	50
	107
	50
	150
	25
	
	
	
	
	
	

	22
	65
	65
	50
	108
	50
	
	
	
	
	
	
	
	

	23
	65
	66
	65
	109
	50
	
	
	
	
	
	
	
	

	24
	65
	67
	50
	110
	50
	
	
	
	
	
	
	
	

	25
	25
	68
	0
	111
	50
	
	
	
	
	
	
	
	

	26
	25
	69
	50
	112
	50
	
	
	
	
	
	
	
	

	27
	25
	70
	50
	113
	50
	
	
	
	
	
	
	
	

	28
	50
	71
	50
	114
	65
	
	
	
	
	
	
	
	

	29
	50
	72
	50
	115
	65
	
	
	
	
	
	
	
	

	30
	50
	73
	65
	116
	65
	
	
	
	
	
	
	
	

	31
	50
	74
	65
	117
	25
	
	
	
	
	
	
	
	

	32
	25
	75
	25
	118
	25
	
	
	
	
	
	
	
	

	33
	25
	76
	0
	119
	25
	
	
	
	
	
	
	
	

	34
	25
	77
	50
	120
	50
	
	
	
	
	
	
	
	

	35
	65
	78
	50
	121
	50
	
	
	
	
	
	
	
	

	36
	65
	79
	25
	122
	0
	
	
	
	
	
	
	
	

	37
	65
	80
	25
	123
	25
	
	
	
	
	
	
	
	

	38
	65
	81
	25
	124
	25
	
	
	
	
	
	
	
	

	39
	65
	82
	25
	125
	25
	
	
	
	
	
	
	
	

	40
	65
	83
	25
	126
	25
	
	
	
	
	
	
	
	

	41
	25
	84
	65
	127
	50
	
	
	
	
	
	
	
	

	42
	25
	85
	65
	128
	50
	
	
	
	
	
	
	
	

	43
	25
	86
	65
	129
	50
	
	
	
	
	
	
	
	



Glu standard curve
Glu	
0.1	0.25	0.42	0.59	0.75	0.92	0	50	100	150	200	250	Absorbance 

Glucuse concentration


