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Abstract

This study was conducted to analyze sensory characteristics and consumer acceptance with cookies made using various
levels(0, 2, 4, 6 and 8% w/w) of Chrysanthemum indicum L. powder. Ten panels assessed sensory characteristics using
a 15-point hedonic scale and forty-five consumers evaluated their acceptance based on a 7-point hedonic scale and best-worst
scaling. The descriptive analyses reveled that cookie flavor did not differ significantly between the 2% added sample and
the control. Cookie color and after taste increased significantly, while hardness, roasted taste, and sweetness taste decreased
significantly according to increasing Chrysanthemum indicum L. powder concentration. In addition, the results of consumer
acceptance showed that the overall acceptability, appearance, color, flavor, and taste decreased significantly in response to
increasing Chrysanthemum indicum L. powder concentration. However, color, flavor, taste and overall acceptance with
cookies did not differ significantly differ between the 2% and 4% sample. Additionally, among the cookies made with
Chrysanthemum indicum L. powder, the 2% sample received the highest scores. In conclusion, the sensory optimal ratio
of Chrysanthemum indicum L. powder was 2% based on the descriptive analysis of sensory characteristics and the consumer-
acceptance testing.
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Table 1. Formulation for the cookie made with Chrysanthemum indicum L. powder

Chrysanthemum indicum L. powder contents(%)

Ingredients(g) 0 5 4 P e
Flour 200 196 192 188 184
Chrysanthemum indicum L. powder 0 4 8 12 16
Granulated sugar 144 144 144 144 144
Margarine 90 90 90 90 90
Deionized water 24 24 24 24 24
Sodium bicarbonate 4 4 4 4 4

Total 462.0 462.0 462.0 462.0 462.0
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Table 2. Sensory characteristics of cookies made with Chrysanthemum indicum L. powder
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Chrysanthemum indicum L. powder contents (%)

Attributes p-value
0 2 4 6 8

Color 2.93+2.05" 5.43+1.89° 8.60+1.85° 11.27+1.64° 13.60+1.30" 2,219.333%%x
Flavor 4.47+4.61° 5.8743.05° 8.13+1.85° 10.0342.62" 11.1343.90° 929.360%**
Hardness 12.8743.19° 11.2342.86° 9.13+1.63° 6.73+2.05° 5.5342.91° 1,111.867%%*
Crispness 9.93+5.14 9.00+3.85 9.10+1.86 8.47+3.03 8.30::4.65 49.427
Roasted taste 11.80+3.45" 10.07+2.18° 7.87+1.74° 5.93+2.85¢ 4.73+4.30° 1,009.173%
Sweetness taste 11.50+2.65" 9.97+1.75° 7.47+1.94° 5.30+2.67° 3.8043.42° 1,216.760%%*
After taste 3.03+2.03° 5.17+1.74° 7.93+1.68° 10.70+2.22 13.30+1.26" 2,042,293 %

" Means+S.D.: 15-point hedonic scales(1=extremely weak ~15=extremely strong),

*7¢ Means with different superscript in the same row are significantly different by Duncan's multiple range test, **p<0.01, ***p<0.001.
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Table 3. Results of consumer-acceptance testing of cookies made with Chrysanthemum indicum L. powder according to
purchase frequency of cookies and interesting degree of healthy food

Product group]) ac(zc\;)z?)lillity Appearance Color Flavor Taste
H 6.227 5.78 5.78 4.56 6.11
PFC M 6.38 6.67 5.90 6.05 6.43
L 6.58 6.25 6.67 6.08 6.00
0% H 5.63" 6.16 5.79 5.63 5.63°
IDHF M 7.33° 7.13 6.40 6.13 6.73"
L 6.60% 5.91 6.18 5.64 7.00°
Total 6.43"Y 6.42* 6.09" 5.80% 6.33"
H 4.89 478 456 422 467
PFC M 548 5.00 5.62 452 5.57
L 470 498 5.33 475 4.00
2% H 532 447 4.89 3.53 544
IDHF M 5.50 493 5.40 4.47 473
L 4.40 527 5.55 4.09 491
Total 5.16° 4918 533" 4.60° 5.02°
H 4.89 456 522 3.56 444
PFC M 533 467 4.86 3.90 5.50
L 483 5.17 6.08 4.17 492
4% H 537 483 5.16 4.68 5.00
IDHF M 4.73 5.07 5.53 4.67 5.07
L 491 482 5.36 436 5.00
Total 5.04% 4828 52048 3.985¢ 5.07°
H 344 5.11 4.00 3.11 3.89
PFC M 481 4.90 481 3.57 524
L 4.50 492 5.17 3.50 475
6% H 4.68 521 4.68 3.68 5.11
IDHF M 4.07 4.67 427 3.40 433
L 3.82 4.64 536 3.09 4.09
Total 427° 4.89° 471® 3.44P 4.60°
H 2.89 422 3.56 222° 2.89
PFC M 3.76 476 452 3.48° 4.00
L 3.33 442 475 2.33%® 3.17
8% H 3.84 4.63 458 3.26 3.68
IDHF M 3.40 473 420 2.87 3.67
L 2.82 4.09 445 2.55 2.73
Total 3.44° 4538 4.42° 2.96° 3.44°

D" Abbreviation denotes that PFC: Purchase Frequency of Cookies and IDHF: Interesting Degree of Healthy Food; H-High, M-Moderate, L-Low,

? Means : 9-point hedonic scales(1=extremely dislike ~9=extremely like),

? 2> Means with different superscript in a column are significantly different by Duncan's multiple range test,
# A™D Means with different superscript in a column are significantly different by Duncan's multiple range test.
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Table 4. Results of the best-worst scaling of cookies made with Chrysanthemum indicum L. powder according to purchase

frequency of cookies and interesting degree of healthy food

Best 1" Worst 1%
Powder PFC" IDHF" PFC" IDHF"
concentration H M L H M Total M L H M Total
0% 84? 38 50 37 73 55 53 0 0 8 5 0 0 2
2% 3 19 26 16 14 27 18 0 14 15 11 7 18 11
4% 3 14 8 21 0 9 12 22 18 31 32 27 0 22
6% 0 24 8 16 13 9 13 11 18 0 5 13 27 14
8% 0 5 8 10 0 0 4 67 50 46 47 53 55 51

" Abbreviation denotes that PFC: Purchase Frequency of Cookies and IDHF: Interesting Degree of Healthy Food ; H-High, M-Moderate,
L-Low, ? The total percent frequency of best lst and worst 1st responses.
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Table 5. Pearson's comrelation coefficients between descriptive analysis and consumer acceptance
Characteristics f(?l:zii Color  Flavor Hardness Crispness Rzl:tt:d S;:;:Zt 1;1::: Appearance  Color Flavor Taste
tration (panel)  (panel)  (panel) (panel) (panel)  (panel)  (panel) (consumer)(consumer)(consumer)(consumer)
Color(panel) 0.910™"
Flavor(panel) 0.600"" 0615
Hardness(panel) —0.726"" —0.654" —0.427 "
Crispness(panel) —0.139 —0.182° —0075 04717
Roasted taste(panel) —0.653" —0.629" —0365" 0.764"" 0354™"
Sweet taste(panel)  —0.747" —0.720"" —0.450"" 0595 0.177° 0752
After taste(panel) 0.899™" 0.921™ 0603 —0.674™" —0.178° —0.602"" —0.689""
Appearance(consumer) —0.270" —0.327" —0239" 0297 0.127 02247 0201 —0322""
Color(consumer) —0269"" —0226" —0.147 0238”0157  0.134 0118 —0214" 0633
Flavor(consumer) ~ —0.499"" —0.587 —0361"" 04307 0265" 0364 03617 —0.561"" 04197 0.410™"
Taste(consumer) —0420"" —04337 —0333"" 03367 0151 0267 03537 —0472"" 0388 03927 04827
Overall acceptability o joge 446" —0209™ 0321 0149 02497 03117 —049" 0466~ 04691 0558 0775

(consumer)

£9<0.05, **p<0.01, ***p<0.001.
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