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1. 1,1-diphenyl-2-picrylhydrazyl
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Table 1 Independent variables

factor
Levels
Factor Name Unit 1 0 -1
B Microwave w0 00 700 600
power
B Microwave time ~ Min 90 75 60
B Carrot pomace % 15 7.5 0
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Table 2 Regression models for physicochemical and Colorimetric characteristics

b . Densit:' Moisture oH Cooking Source
(gr/em”) (%) loss(gr)
0.0007  0.0007  0.0000  0.001"  0.006 0.02" 0.000" Model (p-value)
117.31 26.29 -62.88 7.87 3.15 6.62 -14.57 Bo
".0.08 -0.01° 0.09" ".0.01 0.04™  -7.28™ 0.01™ B
-103.55™  -38.53° 71453 -4.39™  -8.58™ 1.17™ 18.88™ B
0.54™ 026 1.19™ 038" 0.1 -0.07" -0.01"™ B
2.72™ 1.46" 138" -422™  -6.76™  225™ 2.34™ BiP
35.93™  17.32" 34557 -323™ 987"  -0.51™ -4.57™ B.P.
-0.004™  -0.002° 0.037 0.004"  -0.02™  0.0003™  0.002™ BsPs
0.03™  -0.002™  -0.08" 0.01° 0.03™ -5.00™ -0.01" BiP>
0.0004™  5.00™  -0.002™  -2.93"  0.001™  5.00™ -1.76™ B1Bs
-0.24™  0.01™ ".1.05 0.09™  0.55™  0.007™ 0.01™ B, B3
"0.66 0.26™ 0.72™ 0.88™ 0.08" 0.17™ 0.59™ Lack of fit (p-value)
95.92 99.82 94.95 97.65 95.68 92.75 96.21 R
88.56 99.49 85.87 93.43 87.90 79.69 89.39 Adj-R?
3.98 9.22 4.57 18.22 3.70 0.66 8.49 CV (%)
53.84 0.92 198.49 1.24 205.30 0.46 1.49896 PRESS

Ns: not significant; *: significant at p<0.05; **: significant at p<0.01; ***: significant at p<0.001
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Fig 1 Response Surface Methodology of physicochemical, a: Moisture; b: Weight lost; ¢: Density; d: Hardness;
e: Stickiness; f: Cohesiveness
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Table 3 Regression models for the TPA and Sensory characteristics

Cohesiveness Stickiness Firmness
Acceptance Texture Flavor Form Source
(N.s) (N) (N)

0.017 0.004~ 0.0017  0.01 0.000" 0.0007  0.000 Model (p-value)
-0.66 1329 2673  -13.15 0.50 -0.59 34.66 Bo
0.009™  -0.006™ 0.04™  0.01™ -0.001™ 0.001™ -0.04" B

1.20™ -11.36°  27.56  24.05™ 0.049™ 0.17™ -26.73" B
-0.01™ 0.24™ 0067  -0217" 0.117" 0.0 -0.19™ Bs

7.08" -1.04™  -1.04™  -1.04™ 9.45" -1.35™ 1.64° BiB
425" 231™  -4.62™  -10.18"™ -0.03™ -0.16™ 525" B.P.
0.006 -0.005°  0.002™  0.001™ -0.003"" 0.0001™  0.001™ BsPs
-0.01™ 0.008™  -0.02" 1.10™ 5.69™ 0.0001™ 0.02" BiP>
-1.45" -1.66™  3.33™  0.0002" 233" 2.10™ 9.88™ BiPs
0.02" -0.16™  -0.02™  -0.05™ 0.0006" 0.01™ -0.01™ BaPs
0.61™ 0.51™  0.58™  0.89™ 0.94" 2.78" 0.71" Lack of fit (p-value)
94.28 96.45  98.12 94.34 99.95 96.78 99.16 R’

83.99 90.06  94.74 84.16 99.86 90.98 97.66 Adj-R?

3.77 7.53 3.77 6.66 2.63 7.76 9.83 CV (%)
3.41 4.62 0.93 1.12 0.94 0.006 0.43 PRESS

Ns: not significant; *: significant at p<0.05; **: significant at p<0.01; ***: significant at p<0.001
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Table 4 Regression models for the texture characteristics
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Entropy Cell Homogeneity  Porosity ~ Contrast Source
0.002 0.001" 0.004~ 0.016” 0.000"" Model (p-value)
-0.42 -84.85 1.008 121.79 81.77 Bo

0.004™ 0.70™ 0.0008 ™ -0.10™ -0.35™ B
8.82" -130.18™ -1.59" -128.26™  207.50™ B

0.10™ -1.68™ -0.01™ 0.07" 5.02" Bs
2.64™ -1.68™ -5.87" 1.45™  0.0002™ BiB

-1.50™ -29.62™ 0.65™ 3537™  -92.06™ B2 B

-0.002"™ 0.13™ 0.0005" 0.01™ 0.19™ BsPs

-0.006™ 0.23™ 7.16™ 0.06™ 0.03™ Bi B
433" -0.002™ -1.76™ 0.0008™  -0.003" BiPs

-0.02" 6.66"™ 0.006™ -0.22" -1.47" B> B3
0.26™ 154.3™ 0.75™ 0.09" 3.10™ Lack of fit(p-value)
97.14 98.27 96.65 93.62 98.77 R’

91.99 95.16 90.62 82.14 96.56 Adj-R?
1.14 13.31 8.99 4.58 1.47 CV (%)
0.93 902.5 0.02 147.08  1170.43 PRESS

Ns: not significant; *: significant at p<0.05; **: significant at p<0.01; ***: significant at p<0.001
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Fig 2 Crude Fibre(%) of carrot pomace, control and
optimized cookie
Different letters denote significant (P >0.05)
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Table 5 Total phenol content

Sample Water extract Methanol Total phenol
(mg/g) extract (mg/g) content (mg/g)
Wheat flour 2.1240.01 © 3.12+0.001 F  5.24+0.002F
Carrot pomace 3.14940.01 *  4.167+0.001*  7.316 £0.002 4
Control Cookie 2.44940.01%  2267+0.001% 4.716+0.002F
Optimized 3.894+0.01 ¢  343+0.001°  7.324+0.03°
Cookie

Different letters cookie significant (P >0.05) in column
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Carrot pomace is a byproduct obtained during carrot juice processing. It contains vitamins, minerals,
fiber and anti-oxidant substance.In this studya Box-Behnken design with 3 factors were used to
optimize the formulation of a functional cookie containing carrot pomace powder (CP). Effects of
partial substitution of carrot pomace powder (0-15%), microwave power (600-800 W), and
microwave time (60-90 s) on the properties of cookie were evaluated. The results showed that
increasing substitution of carrot pomace increased the moisture, cohesiveness, Stickiness, entropy,
contrast, color index a and b, density and, flavor, and overall acceptability and reduced firmness and
color index L. Based On the findings, cookie sample that enriched with 13.33% of carrot pomace
powderand cooked inthe microwave power with 600w during 1.04 min,was optimum sample between
treatments. Total of phenol content, antioxidant activity and crude fiber was found higher in the
optimum cookie than control.
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