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Table 2 Penalty analysis of 6 spicy strips samples
e it Bk : : _ BEAM
R PRk TRk ek Aok EE
WLQ Total mean drops -0.1405 -0.17136  -0.33001 -0.09989  -0.02924  0.028313
B3 AR -0.83 -0.36 -0.65 -0.59 -0.1 0.23
P(iE 1V /135)% 16.93% 47.60% 50.77% 16.93% 29.24% 12.31%
P(R13F)% 55.38% 38.46% 38.46% 49.23% 64.62% 35.38%
P(iE %/3%)% 27.69% 13.85% 10.77% 33.85% 6.15% 52.31%
B3R -0.23 0.04 0.03 -0.41 0.39 -0.62
Total mean drops -0.06369 0.00554 0.003231 -0.13879  0.023985  -0.324322
Rith RAE 0.08 0.18 0.33 0.04 0.05 0.35
ZCL Total mean drops -0.25844  -0.71326  -0.06462  -0.22404  -0.42458  -0.20221
B3 AR -0.7 -0.76 -0.07 -0.91 -1.15 -1.46
P(E ) /35)% 36.92% 93.85% 92.31% 24.62% 36.92% 13.85%
P(R13F)% 43.08% 6.15% 7.69% 41.54% 46.15% 60.00%
P(iE %/3%)% 20.00% 0.00% 0.00% 33.85% 16.92% 26.16%
B3R -0.13 0 0 -0.26 -0.39 -0.20
Total mean drops -0.026 0 0 -0.08801 -0.06599  -0.05232
Rith RAE 0.23 0.71 0.06 0.14 0.36 0.15
DDR Total mean drops -0.2115 -0.03046 -0.106 -0.268 -0.45684  -0.06647
B3 AR -1.25 -0.33 -0.53 -0.67 -1.35 -0.54
P(iE ) /35)% 16.92% 9.23% 20.00% 40.00% 33.84% 12.31%
P(R13F)% 56.92% 29.23% 38.46% 49.23% 47.69% 43.08%
P(iE %/3%)% 26.16% 61.54% 41.54% 10.77% 18.46% 44.62%
B3 AR -1.01 -0.9 -0.77 -0.61 -0.86 -1.25
Total mean drops -0.26422  -0.55386  -0.31986 -0.0657 -0.15876  -0.55775
Rith RAE 0.05 0.52 0.21 0.20 0.30 0.49
DLB Total mean drops -0.26815  —0.13846 -0.38 -0.87769  -0.89185  -0.51231
B3R -0.83 -1 -0.95 -1.63 -1.87 -1.85
P(E ) /35)% 32.31% 13.85% 40.00% 53.85% 47.69% 27.69%
P(R13F)% 47.69% 18.46% 24.62% 38.46% 32.31% 41.54%
P(iE %/3%)% 20.00% 67.69% 35.38% 7.69% 20.00% 30.77%
B3 AR -0.43 -1.97 -1.93 -1.22 -1.5 -1.82
Total mean drops -0.086 -1.33354  -0.68292  -0.09385 -0.3 -0.56
Rith RAE 0.18 1.20 0.30 0.78 0.59 0.05
GSW Total mean drops -0.17878  -0.07878  -0.40243  -0.52823  -0.48919  -0.06524
B3 AR -0.83 -0.64 -1.09 -1.01 -1.06 -0.53
P(E ) /38)% 21.54% 12.31% 36.92% 52.30% 46.15% 12.31%
P(R13F)% 49.23% 21.54% 26.15% 35.38% 32.31% 41.54%
P(it % /3%)% 29.23% 66.16% 36.93% 12.31% 21.54% 46.16%
B3 AR -0.34 -1.31 -1.34 -0.67 -0.5 -0.05
Total mean drops -0.09938 -0.8667 -0.49486  -0.08248 -0.1077 -0.02308
Rith RAE 0.08 0.79 0.09 0.45 0.38 0.04
HMH Total mean drops -0.29491 -0.05513 0.07756 -1.31996  -0.94711 -0.32317
B3R -1.92 -1.79 0.56 -1.95 -2.28 -1.91
P(E ) /35)% 15.36% 3.08% 13.85% 67.69% 41.54% 16.92%
P(R13F)% 40.00% 10.77% 35.38% 30.77% 35.38% 67.69%
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B3 A& -1.89 -1.68 -0.58 -3.15 -1.73 -1.66
Total mean drops -0.84332 -1.44732 -0.29447 —0.04851 -0.39911 -0.25547
Rith R E 0.55 1.39 0.37 1.27 0.55 0.07
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Fig.3 Penalty analysis of 6 spicy strips samples
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Fig.4 Sensory profile of 6 spicy strips samples
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Fig.5 Contour plot of consumer preferences
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Table 3 Results of ANOVA, Penalty analysis and final improvement suggestions

5 WLQ ZCL DDR DLB GSW HMH P
Ak 587+133¢  469x1.66"  6.06+1.90°  630+1.61°  800+137°  9.80+1.82  0.000%*
K|
ok 320+ 1.18  256+0.89°  418x129°  631+1.93  837+2.01"  11.03+£233 0.000%*
1 55 X351 K& | K& | K& | K& |
Aok 8.77£249"  835+149%  673+1.90°  7.54+222%  522+154  376+1.89  0.000%*
1K X% 1 k31 X% 1
FRek 351+ 1.05 282+ 1.13°  485x1.62'  694+248  827+2.07" 10.19+2.84*| 0.000%*
1 55 1 55 1 & X% | Sk
AAEEAR 6212139 7.08x1.64* 682157  753x1.80°  9.61+231°  9.65+177*  0.000%*
X1 k31 x5 1 A1 A5 1
i 7t R 7.08+237"  588+097°  473+1.68  7.78+248" 677247  955+220°  0.000%*
ik 873+£197° 9.09+210']  887x1.51*  589+140°  759+222"  625+1.63  0.000%*
1 3% k& | O 15 3%

T 2P ST A TN B A 0 (0 1 O 4 R s LR A Sk AR e A AR LY e Uy 1
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Analysis of Consumption Acceptance for Spicy Strip Using Penalty Analysis
and Preference Map Technology

Yue Yingfeng'?, Shi Bolin*, Zhao Lei?, Gao Haiyan', Zhong Kui?’, Wang Houyin?, Wang Sisi?, Gu Qianhui®
(‘School of Life Sciences, Shanghai University, Shanghai 200444
“Institute of Agricultural Food Standardization, China National Institute of Standardization, Beijing 102200
SThree Squirrels Co., Ltd., Wuhu 241000, Anhui)

Abstract With the continuous expansion of the domestic snack food market, it is crucial to understand the key factors
affecting consumer preferences and guide product improvement. This article focused on spicy strips with different brands,
which carried out the evaluation of key sensory attributes for sensory evaluation groups and consumers. Penalty analysis
preliminarily explored the sensory attributes and improvement directions of each product, and studied the taste character-
istics through ANOVA and correlation analysis. The preference mapping was deeply processed and characterized the re-
sults of QDA and consumer preference. And it also verified the reliability of the Penalty analysis. The results showed that
the sensory attributes and preferences of the six brands of spicy strips were both significantly different. Penalty analysis
proposed key sensory attributes that influence consumers” preferences and identified improvement strategies for sensory at-
tributes of 6 spicy strip samples preliminary. It was found that the preference rate of consumers for samples DLB, DDR,
ZCL and WLQ was 50%-80% through preference map technology, and it was speculated that sweetness, chewiness and
oily juice were the sensory attributes that could potentially affected consumers” preferences. The preference rate of con-
sumers for GSW and HMH was 20%-30%, speculating that salty, spicy, numb, and essence spicery were the sensory
attributes that potentially affected consumer preferences. By comparing the results of QDA, Penalty analysis and prefer-
ence graph, it was found that the overall conclusion was consistent, and the final optimization and improvement strategy
was determined by combining the three conclusions. The sensory attribute improvement model of spicy strips established
in this article can provide a reference for the improvement of taste characteristics of spicy strips and the development of
new products.

Keywords spicy strip; Penalty analysis; preference mapping; sensory attributes improvement



