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Flavor Analysis of Commercial Korean Distilled Spirits using
an Electronic Nose and Electronic Tongue
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Department of Food Science and Technology, Seoul Women's University
'Department of Food Science and Technology, Korea Christian University

Abstract The objective of this study was to analyze the flavor patterns of commercial Korean distilled spirits using a
mass spectrometry-based electronic nose and an electronic tongue. Thirteen types of domestic distilled spirits were used
for analysis. The flavor patterns of the distilled spirits were clearly identified through discriminant function analysis of the
raw materials. The obtained data of the electronic nose analysis showed that the flavor pattern of the distilled spirits aged
in oak barrels was not significantly different from that of the general distilled spirits. According to the results of the
electronic tongue, the distilled spirits made with rice had a stronger flavor than those made with foxtail millet. Compared
to the sensitivity value of each taste sensor, the distilled spirits showed various intensities of sourness and umami.
Therefore, an electronic nose and electronic tongue could be successfully used for quality evaluation and new product

development of distilled spirits.
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Germany)®ll %2 ¥ PTFE/silicone cap (Pharma-Fix, Chemmea,
Slovakia) 2.2 83ty 2A-5AFH 717 A4E A= (Smart
Nose300, SMart Nose, Marin-Epagnier, Switzerland)2 415 2
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Table 1. Description and ingredients of 13 different commercial
Korean distilled spirits

Code Alcohol (%) Ingredients D;rslt;ﬂ?ﬁm
A 19.8 rice 100% (Korean) vacuum
B 21 rice 100% (Korean) vacuum
C 23 rice 100% (Korean) vacuum
D 25 rice 100% (Korean) vacuum
E 25 millet vacuum
F 25 rice 100% (Korean), oak aging vacuum
G 25 rice 100% (Korean), oak aging vacuum
H 35 rice 100% (Korean) vacuum
I 35 rice 51.12%, barley vacuum
J 40 rice 100% (Korean) vacuum
K 41 rice 100% (Korean) vacuum

foxtail millet 53% (Jeju), .
L 40 rice 4.7% (Koréa)J * amospheric
M 45 non-glutinous rice (Korean) atmospheric
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Fig. 1. Discriminant function analysis of the obtained data by
mass spectrometry based on electronic nose of commercial
Korean distilled spirits. DF1: r°=0.9996, F=5330.60/DF2: r’=
0.9983, F=1235.40
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Fig. 2. Discriminant function analysis of the obtained data by
mass spectrometry based on electronic nose for various
ingredient types of commercial Korean distilled spirits. DF1:
1’=0.9997, F=8446.40/DF2: 1’=0.9990, F=2224.70
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Fig. 3. Principal component analysis of changes in organoleptic
characteristics of commercial Korean distilled spirits by
electronic tongue.
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Table 2. Values of commercial Korean distilled spirits by seven sensors of the electronic tongue

Sensors?
Sample code
SRS GPS STS UMS SPS SWS BRS
A 1305.30 1929.34 -344.72 2070.83 -52.26 1867.33 1840.41
B 1091.68 1561.72 15.36 1594.35 -22.50 1672.35 1877.28
C 1318.70 1741.26 -448.57 2093.16 -26.53 1826.33 1738.91
D 1310.70 1722.20 -714.81 1797.56 -202.25 1748.54 1722.64
E 1179.71 1557.29 -323.90 1775.65 124.93 1720.65 1809.26
F 1074.75 1522.62 -329.14 1895.80 1506.79 1731.17 1768.68
G 1265.89 1600.12 -489.37 2034.33 125.00 1770.55 1783.48
H 1211.94 1499.55 -522.69 1954.40 208.64 1700.18 1775.30
1 1329.36 2141.48 -369.84 212637 1743.44 2006.13 1879.76
J 1282.58 1575.94 -481.13 1947.64 14.09 1717.99 1799.38
K 1307.3 1617.07 -638.12 1916.25 -3.39 1731.22 1867.94
L 1012.86 1392.74 -447.04 1831.09 1464.39 1593.73 1765.92
M 1067.28 1314.31 -467.73 1732.01 1533.49 1541.41 1729.47

ISRS; sensor for sourness, astringency and bitterness, GPS; sensor for standard, STS; sensor for saltiness, spiciness and metallic, UMS; sensor
for umami, saltiness and astringency, SPS; sensor for standard, SWS; sensor for sweetness and sourness, BRS; sensor for bitterness and astringency.
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Fig. 4. Changes in organoleptic characteristics of commercial Korean distilled spirits by electronic tongue (A), Changes of intensity
scale in organoleptic characteristics of commercial Korean distilled spirits by electronic tongue (B).
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