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Abstract

The aim of this study was to use arrowroot powder to develop a recipe for a nutritional cookie having the
optimal composition of ingredients and texture to elict a strong preference response in all age groups. Wheat
flour was partially substituted with arrowroot powder to reduce the wheat flour content of the cookie.
Measurements were made and analyzed according to the Response Surface Methodology technique, which
showed 16 experimental points including 2 replicates for arrowroot powder, yellow sugar and butter. The
compositional and functional properties of the test were measured, and the values obtained were applied to a
mathematical model. A canonical form and perturbation plot showed the influence of each ingredient on the
final mixture product. The result of sensory evaluation showed very significant values for color (p<0.01),
appearance (p<0.001), texture (p<0.05), overall quality (p<0.05), and flavor (p<0.05). Instrumental analysis

showed significant values for lightness (p<0.001),

redness (p<0.01), yellowness (p<0.01) and spread ratio

(p<0.001). The optimal sensory ratios were determined to be 15g for the arrowroot powder, 70 g for sugar and

80 g for butter.
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Table 1. Experimental design for iced cookie with arrowroot
owder

1 15 30 80
2 45 30 80
3 15 70 80
4 45 70 80
5 15 30 120
6 45 30 120
7 15 70 120
8 45 70 120
9 15 50 100
10 45 50 100
11 30 30 100
12 30 70 100
13 30 50 80
14 30 50 120
15 30 50 100
16 30 50 100
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Fig. 1. Plot of a modified distance design in the response
surface region
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Table 2. Physical properties of iced cookie with arrowroot
powder, yellow sugar, butter

2582 453 1366049

1 62. .

2 52.47 6.50 23.98 4.63 1478798
3 58.25 6.80 26.46 5.12 558979
4 51.50 6.45 23.52 5.15 883523
5 61.73 4.86 23.95 4.80 809048
6 52.45 5.61 24.08 528 1394723
7 58.40 5.86 26.20 6.26 489472
8 51.25 6.07 22.59 5.97 1547298
9 56.44 6.27 25.10 5.46 1683474
10 48.46 7.20 22.40 5.22 561158
11 53.38 6.47 23.80 4.89 454251
12 48.69 7.30 22.99 5.71 1780798
13 51.42 7.12 23.46 493 962686
14 52.04 7.33 2297 5.24 1413208
15 47.76 8.04 23.01 512 1159196
16 50.79 7.44 22.60 5.66 838022

L: Lightness a: Redness b: Yellowness

kie with wroot powder

L Quardratic 0.9771 28.45 0.0003 -4.15A-1.48B-0.059C+49.43
Color value a Quardratic 0.9352 9.62 0.0061 0.32A+0.42B-0.20C+7.60

b Quardratic 0.9377 10.04 0.0055 -1.10A+0.013B-0.34C+22.85
spread ratio Linear 0.8020 16.20 0.0002 8.000E-003A+0.41B+0.32C+5.25
hardness Linear 0.0380 0.16 0.9224 -

L: Lightness a' Redness b:Yellowness A: arrowroot powder B: yellow sugar C: butter

A F2 A8 A A 244 A 1E (2008)
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2 3.1 3.3 3.6 3.8 2.1
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< AL Zol7} vYehtA] skt 6 33 2.8 3.1 33 28
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2. As3 EM 8 2.3 2.8 2.8 4.0 3.6
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Atole] HYE YelAL AY 7IZET 52 FoE2E 12 4.1 43 3.3 4.0 4.5
22RT 15g, 3AE 70g, BE 80g 3} ZZEY 30g, I 13 4.0 4.6 3.0 4.0 43
¥ 50g, WEl 120902 JERETH(Table 4). Table 5& 4 4 36 40 36 50 >l
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Table 5. Analysis of predicted model equation for th

with arrowroot powder

olor . . . -0.75A+0.52B-0.30C+3.74
Appearance Linear 0.7343 11.05 0.0009 -0.58A+0.35B-0.33C+3.81
Flavor Linear 0.5331 4.57 0.0235 -0.55A-0.15B-0.28C+3.80
Texture Linear 0.5152 425 0.0291 -0.38A+0.37B-0.017C+4.29
Overall Quadratic 0.9110 6.83 0.0148 -0.63A+0.58B-0.017C+4.57

A: arrowroot powder B: yellow sugar C: butter
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Fig. 4. Response surface and perturbation plot for the effect of arrowroot powder(A), yellow sugar(B), butter(C) on sensory
characteristic (color) of iced cookie with arrowroot powder
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