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Abstract: This study focused on dried sweet potatoes to develop a suitable sensory flavor evaluation method, where a sen-
sory panel performed quantitative descriptive analysis on 41 commercial samples. The descriptive words were selected and
summarized, a dried sweet potatoes gratin flavor wheel was constructed, and sensory evaluation tools were designed. A
total of 67 descriptor words were obtained, and constructed a flavor wheel covering taste, odor, texture, and appearance.
Using the geometric mean method combined with cluster analysis and principal component analysis, 29 characteristic
descriptors were screened, including 5 for appearance, 6 for odor, 9 for taste and 9 for texture. The analytic hierarchy pro-
cess determined the sensory indicator weight ratio as taste:texture:odor:appearance=40:35:10:15. Subsequently, two
methods were established, including a suitability-based one for ordinary consumers and a quantitative descriptive one for
professional evaluators. This study could provide a reference for the quality evaluation and product development of dried
sweet potatoes.
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Table 1 Samples used in the sensory descriptors of dried sweet potatoes (DSP)
hs T TR AR TR Bkt (k]
1 DSP1 W4T - % - RAYOk: S
2 DSP2 e A S Y1 AV H S (HE2%) ity 5% Has e
3 DSP3 SRS A g HAs e
4 DSP4 i ) b TS A Y e g HAs e
5 DSP5 IR BN ek iR Hos e
6 DSP6 JEUREE SIS HERERIH T HiJIK ROk S
7 DSP7 LT - EAR B7S
8 DSP8 Bz HT SRz INF IEREZIE S
9 DSP9 I L I H BT g1 &%k
10 DSP10 TELLaET RRiE =S a1 HASf%E
11 DSP11 Bz H T SR AR FLZS
12 DSP12 INEET () LS o BN FLZS
13 DSP13 Bz HT M i fpoT 5 HAS AR
14 DSP14 Bz FNizE ik i I IEREZIE S
15 DSP15 BRI H % - HE EERAROES
16 DSP16 FET ESES FE e
17 DSP17 )N FizE % xS
18 DSP18 [EESISS - e Fasfu e
19 DSP19 A - HE Fasfu e
20 DSP20 ONR Il 1 2+ T H# Fasfu e
21 DSP21 gk B (H %) HE ERvazw ¢ok S
22 DSP22 HERE S CH ) HE ERVAE: N GOk
23 DSP23 PR Tk % I=RAYOES
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32 DSP32 T ARk EE ERvE ¢k
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34 DSP34 N GrUIHkE Rl et 4T IRk S
35 DSP35 RN () S-S R R it Hb TN FLS (I
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37 DSP37 KAl Su S-S R R EA By ok
38 DSP38 B H AU HEE R R EAR LS
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41 DSP41 Bk INEE S eSS AR IEREZTE S
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Fig.1 Sensory descriptive word cloud of DSP
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Fig.2 Flavor wheel of DSP
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Table 2 M value and variance of sensory flavor profile

descriptor of DSP

JEE Py MfE i
STk Rk 0.1018 0.0217

LS 0.4298 0.0783

[EIVS ki) 0.0964 0.0173

AT 0.1493 0.0295

IR IR 0.1549 0.0317
ok TR 0.2258 0.0386

SRR 0.0746 0.0099

[l 0.2059 0.0381

ENivd 0.0656 0.0111

HE 0.1464 0.0218

R 0.0549 0.0069
W o jesiy 0.0785 0.0134
SERAT 0.0502 0.0066

EFR 0.0232 0.0012

e 0.0862 0.0157
e 0.0841 0.0156

Rk 0.1058 0.0169
ks 0.2229 0.0370

Qi 0.1615 0.0271

kvt & FER 0.1955 0.0285
B 0.1171 0.0156

T 0.1063 0.0193

[iindpiv 0.2843 0.0633

Zik 0.0690 0.0121
R 0.1118 0.0217
i B3 0.1389 0.0207
e E il 0.0614 0.0096
it oyt 0.0557 0.0078
BRI 0.0784 0.0129
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Table 3 KMO value and Bartlett test results of principal
components of DSP descriptive words

oL es e B =L 7N BRwE MRGE fldE PR
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Table 4 Characteristic values and variance contribution rates
of taste descriptors

EIYGERENIEN PC1 PC2 PC3 PC4
Mt 3.084 1.664 1.148 0.943
T TR (%) 34.26 18.49 12.76 10.47

BT 2R (%) 34.26 52.75 65.51 75.98

5 BRIEAMRTE TR R R

Table 5 Principal component coefficient load matrix of taste

descriptors
iR TE PC1 PC2 PC3 PC4
Rk 0.814 -0.178 -0.083 0.010
Hitok —-0.212 0.796 -0.070 0.210
bk -0.233 -0.058 0.861 0.227
IR —0.181 0217 0.055 0.893
S 0.126 0.751 0.238 0.303
TR R 0.095 0.374 0.800 -0.163
SRR 0.832 0.008 -0.087 —0.254
[l -0.381 0.707 0.229 -0.217
mli 0.782 -0.110 0.010 —0.044
a 0 5 10 15 20 25
SRR 7 : ! ‘ ' !
iz 9
Rk 1
P2k 4
R 5
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KR 6
[l H S—J
Atk 2
b 35
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25
gl 20
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Fig.3 Cluster analysis (a) and principal component analysis
macadam (b) of taste descriptors of DSP
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Table 6 Characteristic values and variance contribution rates
of olfactory descriptors

L GERRNRIEN PC1 PC2
Bt 2.749 1.402

T Z TR (%) 45.82 23.37
BT 5Tk (%) 45.82 69.19

KT WU TE SR R R
Table 7 Principal component coefficient load matrix
of olfactory descriptors
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Table 8 Characteristic values and variance contribution rates
of tactile descriptors

WILRRHE (A PC1 PC2 PC3 PC4
JESan 2.854 1.908 1.041 0.839
T TR (%) 31.71 21.20 11.56 9.32

B E TR (%) 31.71 5291 64.47 73.79

RO MSERARTE F R R BT

Table 9 Principal component coefficient load matrix of tactile

s PCI1 PCO
e 0.713 0.455
R 0553 0.601
i 0.729 0255

SERA 0.204 0.773
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Fig.4 Cluster analysis (a) and principal component analysis
macadam (b) of olfactory descriptors of DSP

descriptors

iR PC1 PC2 PC3 PC4
e -0.300 —0.665 -0.060 -0.174
Fik% -0.116 0.829 0.121 0.039
ok 0.806 0.025 -0.119 -0.295
Qyft —0.148 0.062 0.938 0.067
ERe 0.841 0.003 -0.019 -0.203
B -0.252 -0.018 0.056 0.873
T —0.719 —0.072 0.405 —0.004

52 o 0.600 0.456 0.287 0.271
Hil 0.034 0.763 -0.15 -0.323
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Fig.5 Cluster analysis (a) and principal component analysis
macadam (b) of tactile descriptors of DSP
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Table 10 Characteristic values and variance contribution rates
of visual descriptors

VIR PC1 PC2 PC3
Bt 2.206 1.036 0.842

T 2Tk (%) 4411 20.72 16.83
I 2 5T (%) 4411 64.83 81.66

1 BBER IR 3R A e R

Table 11  Principal component coefficient load matrix of visual
descriptors
ks PC1 PC2 PC3
IR —0.785 0.140 -0.108
M5 0.810 -0.346 -0.079
el 0.124 -0.149 0.965
oyl 0.802 0.216 0.258
B, -0.103 0.946 -0.155
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Fig.6  Cluster analysis (a) and principal component analysis
macadam (b) of visual descriptors of DSP
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Table 12 Judgment matrix of the scheme layer with respect
to the goal layer

UE IS VST (P SR AP
E 1.00 1.00 4.00 3.00
[mp 1.00 1.00 4.00 2.00
SR 0.25 0.25 1.00 0.50
AR 0.33 0.50 2.00 1.00
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Table 13 Hierarchy analysis of sensory evaluation items
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Table 14  Select suitable sensory evaluation system for DSP
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Table 15 Quantitative description of sensory characteristics of DSP: Definition, description, and score
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Table 16 Scores and ranking of principal component

AR B S WRAEAT T fbEfdo3 WLBEAT 7 WBERIIY ZiET HEF
DSP1 0.158 —0.026 0.191 0.055 0.081 19
DSP2 1.004 0.898 —0.348 —0.023 0.678 2
DSP3 0.446 0.052 —-1.167 —0.036 0.075 20
DSP4 —0.538 —1.163 0.765 —0.237 —0.581 39
DSP5 —0.049 —0.180 —1.194 —0.454 —-0.270 32
DSP6 —0.411 0.220 0.723 —0.543 —0.097 26
DSP7 0.054 —0.391 0.157 —0.730 —0.209 29
DSP8 0.533 —0.368 0.725 0.332 0.207 12
DSP9 —0.380 —0.381 —0.265 —0.326 —0.361 35

DSP10 —0.396 -0.314 0.395 —0.394 —0.288 33
DSP11 —0.468 1.028 —0.337 —0.472 0.068 21
DSP12 —0.432 0.340 1.662 0.131 0.132 16
DSP13 —0.275 0.530 1.191 0.484 0.267 10
DSP14 —0.367 —0.502 0.563 0.530 —0.187 28
DSP15 —0.229 —0.252 —0.169 1.236 —0.011 24
DSP16 —0.145 —0.079 —0.296 —0.389 —0.174 27
DSP17 —0.542 —0.331 1.322 —0.352 —0.253 31
DSP18 —0.955 —1.591 0.969 —0.751 —0.955 41
DSP19 —0.713 —0.549 —-1.015 —0.869 —0.709 40
DSP20 —-0.205 —0.249 —1.229 —0.614 —0.384 37
DSP21 0.214 0.103 1.113 —0.373 0.177 13

DSP22 0.805 1.380 0.369 0.537 0.922 1
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4 B DRAEASAY fil B4 WLBEASAY B A Hi
DSP23 0.417 0.232 1.560 0.167 0.429 3
DSP24 0.245 —0.075 0.610 0.077 0.144 15
DSP25 —0.142 —0.471 0.784 1.323 0.055 22
DSP26 0.278 0.769 —0.472 0.599 0.423 4
DSP27 1.306 0.437 -1.504 —0.742 0.414 5
DSP28 —0.188 —1.241 1.200 0.282 —0.347 34
DSP29 0.399 —0.053 0.302 0.821 0.294 9
DSP30 0.220 0.218 —0.789 0.122 0.104 17
DSP31 —0.296 0.547 0.061 —0.783 —0.038 25
DSP32 0.268 -0.304 0.899 —-0.429 0.026 23
DSP33 -0.072 0.923 -1.411 —0.421 0.090 18
DSP34 0.108 0.060 0.128 1.013 0.229 11
DSP35 0.271 0.583 —1.504 1.656 0.410 6
DSP36 -0.312 —0.585 —1.542 —0.562 —0.568 38
DSP37 0.069 0.804 0.249 —0.010 0.332 7
DSP38 —0.398 0.126 —0.548 —0.356 -0.223 30
DSP39 —0.105 —0.516 —0.408 —0.719 -0.371 36
DSP40 0.523 0.202 -0.290 0.469 0.321 8
DSP41 0.302 0.167 —1.453 0.749 0.146 14
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0.4582y,+0.2337y,; 14 & 19 0 B 25 & VF O A A oy
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