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ABSTRACT - This is an approach study on the sensory properties (taste and odor) of 15 types of Korean con-

ventional soups and stews using electronic nose and tongue. The relative sensor intensity for the taste components of

the samples using electronic tongue was demonstrated. By SRS (sourness) sensor, sogogi-baechuguk (beef and cab-
bage soup) had the highest rate of 9.0. The STS (saltiness) sensor showed the highest score of 8.2 for ojingeoguk
(squid soup). For the UMS (umami) sensor, which identifies savoriness, the sogogi-baechuguk was the highest at 10.1.
The SWS (sweetness) sensors showed relatively little difference, with sigeumchi-doenjangguk (spinach and bean
paste soup) at the highest of 7.3. According to the BRS sensor, which tests for bitterness, the siraegi-doenjangguk
(dried radish green and bean paste soup) was the highest at 7.8. By principal component analysis (PCA), we observed
variances of 56.21% in principal component 1 (PC1) and 25.23% in PC2. For each flavor component, we observed
-0.95 and -0.20 for factor loading of PC1 and PC2 for SRS sensors, 0.96 and 0.14 for STS sensors, and -0.94 and 0.22
for PC1 and PC2 for UMS sensors, and PC1 and 0.22 for PC1 and PC2 loading for SWS sensors. The similarity
between the samples identified by clustering analysis was largely identified by 4 clusters. A total of 25 kinds of vola-
tile compounds in 15 samples were identified, and the ones showing the highest relative content in all samples were
identified as ethanol and 2-methylthiophhene. The main ingredient analysis confirmed variances of 28.54% in PC1
and 20.80% in PC2 as a result of the pattern for volatile compounds in 15 samples. In the cluster analysis, it was found
to be largely classified into 3 clusters. The data in this study can be used for a sensory property database of conven-

tional Korean soups and stews using electronic sensors.
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Materials and Methods
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Table 1. Main ingredients and seasonings in sample set

Code Sample Main ingredients Seasoning
A Dalgyalguk Egg, onion, green onion, garlic Salt
B Kimchikongnamulguk Kimch, bean-curd, bean sprout, anchovy, kelp, pepper powder, green onion Garlic, salt

Cod, radish, bean sprout, bean paste, green onion, green pepper,
red pepper, pepper paste
Crab, small octopus, squid, shrimp, clam, radish, pumpkin, onion, pepper,

C  Daegumaeuntang Garlic, salt

D  Haemulmaeuntang areen onion, pepper paste, pepper powder Garlic, ginger, salt

E  Baechudoenjangguk Cabbage, radish, beef, bean paste, pepper paste, green onion Salt, pepper powder, sesame oil
F  Siraekidoenjangguk Dried radish greens, anchovy, bean paste, Green onion, garlic, salt

G Miyukguk Dried seaweed, anchovy, kelp, Soybean sauce, garlic, sesame oil
H Sogogibaechuguk Beef, cabbage, onion Soybean sauce, garlic, pepper, salt
I Kimchiguk Kimchi, pork, bean-curd, onion, green pepper, anchovy, Garlic, salt

mushroom, kelp, dried shrimp, green onion

J Chamchikimchijjigae Kimchi, tuna, bean-curd, onion, green pepper, anchovy, kelp, soybean oil Soybean sauce, garlic, pepper paste

K Hamkimchijjigae Kimchi, ham, green onion Salt
Kimchi, ham, bean-curd, radish, mushroom, red pepper, pork, .
L Budacjjigae baked bean, noodle, green onion Garlic, pepper paste
M Aukdoenjangguk Curled mallow, dried shrimp, bean paste, pepper paste, Garlic, ginger, salt
N Ojinguguk Squid, radish, green onion Garlic, pepper powder, salt
O  Sigumchidoenjangguk Spinach, anchovy, kelp, doenjang, green onion Soybean sauce, garlic, pepper powder, salt
X3 M Institute Inc., Cary, NC, USA) X 2132 o]-83}] Tukey
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Table 2. Relative taste scores of sample set using electronic tongue system

Code Sample SRS-sourness STS-saltiness UMS-umami SWS-sweetness BRS-bitterness

A Dalgyalguk 5.6 7.2 33 4.6 5.8
B Kimchikongnamulguk 7.0 4.7 6.3 4.8 5.8
C Daegumaeuntang 7.5 4.6 6.6 4.9 5.7
D Haemulmaeuntang 6.4 8.1 4.1 5.0 4.9
E Baechudoenjangguk 5.1 6.8 4.7 53 7.0
F Siraekidoenjangguk 4.7 6.7 4.9 5.6 7.8
G Miyukguk 3.7 8.1 34 5.7 7.6
H Sogogibaechuguk 9.0 1.9 10.1 5.9 6.8
I Kimchiguk 7.3 4.0 7.3 6.0 6.3
J Chamchikimchijjigae 7.7 4.0 7.4 6.1 6.3
K Hamkimchijjigae 7.4 3.2 9.8 6.5 4.4
L Budaejjigae 6.0 6.4 6.3 6.8 5.1
M Aukdoenjangguk 5.1 7.9 4.7 7.1 6.1
N Ojinguguk 4.2 8.2 4.9 7.2 5.9
O Sigumchidoenjangguk 4.1 7.4 5.7 7.3 54
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Fig. 1. PCA plot of taste intensity in sample set using e-tongue
system.
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Table 3. Volatile compounds (odor) in sample set using electronic nose system (Peak area x 10%)

Compounds A B C D E F G H 1 J K L M N (0]
Butane 1.33 1.01 276 383 040 047 071 0.81 032 056 042 021 022 0.68 024
Acetaldehyde 556 344 189 6.02 112 1.77 080 0.85 0.60 4.10 3.07 6.09 049 3.00 0.81
Ethanol 11.16 47.07 230.65233.70 163.31 137.70 27.90 205.72 123.03 127.84 71.74 284.59291.18 46.26 218.74
2-Butanol 360 2.13 1.66 144 199 185 054 638 542 751 268 551 321 260 244
2,3-Butanediol 056 0.81 0.54 643 125 059 024 049 029 031 021 0.07 054 037 072
2-Methylthiophene ~ 131.08 100.13 90.10 51.06 97.26 109.38 18.19 1.84 91.85 87.91 56.65 21.89 101.57 126.77 108.22
Methyl formate 1.77 3.16 275 6.02 156 128 1.81 3.01 597 1122 479 6.64 477 333 204
Furan 0.12 227 0.6 042 0.12 0.19 157 343 038 024 032 0.12 1.17 091 0.71
Hexane 13.74 7.41 1591 2421 5.65 593 9.84 1230 554 8.66 4.61 20.14 16.86 7.08 12.07
Carbon disulfide 069 056 071 095 079 094 036 043 052 134 063 094 0.59 029 0.50
Butan-2-one 330 1.77 345 268 157 151 098 0.87 260 533 212 1.62 2.03 171 1.46
Chloroform 022 0.14 0.10 0.09 0.12 0.12 0.16 023 025 024 0.18 0.15 0.17 0.18 0.14

4-Methylheptane 0.61 144 057 222 18 233 097 036 079 260 090 076 0.84 047 229
Dimethyl disulfide 124 0.64 0.72 041 1.09 069 025 0.65 1.67 229 129 060 0.88 0.85 1.29
1-Hydroxy-2-propanone 1.96 183 135 0.72 241 183 056 0.15 286 390 163 048 146 131 2.00
3-Methyl-octane 245 154 140 174 158 145 046 0.11 130 1.40 059 027 139 1.09 194
Ethylcyclohexane 027 034 0.13 0.14 043 032 0.13 1.74 067 033 0.15 073 0.13 0.11 048
2-Methyl-3-furanthiol ~ 5.00 2.57 5.27 12.11 241 239 155 185 122 152 081 052 1.84 257 287

B-Pinene 1.84 123 129 110 059 073 234 1.60 1.10 1.15 086 0.69 0.66 1.72 048
Propyl pentanoate 058 1.59 1.04 1125 216 098 066 096 025 061 034 0.18 1532 0.51 0.63
Terpinolene 056 029 026 085 028 039 029 022 0.18 023 020 0.19 020 0.17 0.26
Hexyl isobutyrate 1.02 1.07 096 232 052 041 048 029 0.17 023 0.12 020 0.10 0.13 0.22
Fenchol 0.58 030 023 0.11 024 028 030 033 035 030 032 029 026 028 0.34
y-Decalactone 040 032 036 038 038 037 036 039 042 039 040 038 041 040 042

Ethyl tetradecanoate ~ 0.77 0.57 0.57 0.64 0.72 0.58 0.56 0.51 0.62 0.61 051 0.50 053 043 036
Code A : Dalgyalguk, B : Kimchikongnamulguk, C : Daegumaeuntang, D : Haemulmaeuntang, E : Baechudoenjangguk, F : Siraekidoen-
Jjangguk, G : Miyukguk, H : Sogogibaechuguk, 1 : Kimchiguk, J : Chamchikimchijjigae, K : Hamkimchijjigae, L : Budaejjigae, M : Auk-
doenjangguk, N : Ojinguguk, and O : Sigumchidoenjangguk.
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Fig. 3. PCA plot of volatile compounds (odor) in sample set using
€-nose system.

Code A : Dalgyalguk, B : Kimchikongnamulguk, C : Daegumae-
untang, D : Haemulmaeuntang, E : Baechudoenjangguk, F : Sir-
aekidoenjangguk, G : Miyukguk, H : Sogogibaechuguk, 1 :
Kimchiguk, J : Chamchikimchijjigae, K : Hamkimchijjigae, L :
Budaejjigae, M : Aukdoenjangguk, N : Ojinguguk, and O : Sigum-
chidoenjangguk.
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Fig. 4. Cluster analysis of volatile compounds (odor) in sample
set using e-nose system.

Code A : Dalgyalguk, B : Kimchikongnamulguk, C : Daegumae-
untang, D : Haemulmaeuntang, E : Baechudoenjangguk, F : Sir-
aekidoenjangguk, G : Miyukguk, H : Sogogibaechuguk, 1 :
Kimchiguk, J : Chamchikimchijjigae, K : Hamkimchijjigae, L :
Budaejjigae, M : Aukdoenjangguk, N : Ojinguguk, and O : Sigum-
chidoenjangguk.
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