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Abstract

The objective of this study was to draw the evaluation items in which everyone could easily express the aroma and
taste of yakju. In the results of applying the 3-step Delphi technique to a total of 20 trained experts in traditional
liquors and analyzing the validity and reliability of opinions through Kendall’s W-Test, components were classified
into three general areas such as aroma, odor, and palate. Aroma was categorized into ten upper items such as fruit,
plant, grain, flower, dairy product, medicinal herbs, nuts, spice, fermentation, and sweetness. Odor was grouped into
a single upper item like off-odor, while the palate area was sorted into two upper items such as taste and mouthfeel.
A total of 89 kinds of detailed items expressing each upper item were drawn. This study could be a foundation for
moving the subject to the world stage by objectively and efficiently expressing the taste and aroma of Korean yakju
to the foreigners, consumers, and industry that produces traditional liquors, using the items for evaluating the taste

and aroma of traditional liquors drawn in this study.
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Table 1. Yakju list for derivation of descriptive analysis terms

Sample Material AI(%ZI)IOI
1 Rice, nuruk, water 14
2 Rice, nuruk, water 16
3 Rice, nuruk, water 15
4  Rice, nuruk, yeast, starch syrup, water 13
5 Rice, nuruk, bush clover 13.5
6  Rice, nuruk, corn starch, cratagi, cornus friuts, yeast, 13

water, lactic acid, wheat

9  Rice, nuruk, pine mushroom extract, water 13
11 Rice, nuruk, sarcodon aspratus extract, water 13
7  Rice, ginseng 12.5
8  Rice, nelumbo nucifera leaf 12
10  Rice, plum extract, bamboo leaves 11

12 Rice(Seolgaeng), starch, nuruk, ginseng, omija, poria 13
cocos wolf, fruits of chinese matrimony vine, cornus
friuts, Chrysanthemum-leaf mountain yam, crataegi
fructus, french hydrangea, ginger, licorice, mongolian
milkvetch, acanthopanax

13 Polished rice, nuruk, yeast, water 13
14 Polished rice, potato, nuruk, yeast, water 13
15  Polished rice, Glutinous millet, ipguk, nuruk, yeast 13
16  Polished rice, pine needle, pine shoots 13
17  Glutinous rice, nuruk(hyangongok) 15
18  Glutinous rice, nuruk, azalea flower 18
19  Glutinous rice, nonglutinous rice, nuruk, water 17
20  Nonglutinous rice, ipguk 16

21 Omija, cornus friuts 13

S WIET FOE Fall #FTF BAMEA S st
th B R AlgeAel we HAE e eAar
(sequential effects)®] WAE 935t EE djdo] A=
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Table 2. The number of expert panels in each step of Delphi method

The number of people in each session & survey method

Composition of experts 1" survey 2* survey 3" survey
(Open-ended (Closed (Closed
questionnaire) questionnaire) questionnaire)
Professor & researcher of traditional liquors 6 6 6
Traditional liquor sommelier 6 5 5
Employee of traditional liquor industry 5 4 4
Person who completed the traditional liquor education for a year or more 3 2 2
Total 20 17 17
SAEH Al AeF w2 A6, 30%)F AEF
dgto] ZAloA 34 2EE IBM SPSS statistics 21 282969, 30%)7F 7 =& vl&E FAEAL o
(SPSS Inc., Chicago, lllinois, USA)S ©]-8-3}e] Qw4 33 o2 ABF AYPFARSH, 25%), 1D o]} WEF w%
o 9 EFAAE AEA, AEe] WH S (Kendall’s o|FAH3H, 15%) o2 e e it &<

LAEE p<000 FFoA ABH o2 A

=7t mge| el ESAH A 54

2 Aol 2AME A7 sid o] Q1 EAITHE EAS
ol 7] 9)3ke] Hl=3A (Frequency analysis)S A 5}
THTable 3). A&7} sde & 201 = FAo] 11H(55%),
o] 9B(A5%) 2 FAENeH, A#E 2 30U(109,
50%), 40TH(5™8, 25%), 504 ©]’3™, 15%), 2012,
10%) =22 30t H5o] 7P A VeEbRtTE Mok

Table 3. General characteristics of the panel (n=20)

Survey Category Frequency (%)

Gender Male 11(55)
Female 9(45)
20-29(20s) 2(10)
Age 30-39(30s) 10(50)
(vears old)  40-49(40s) 5(25)
50(50-60s) 3(15)
Professor & researcher 6(30)
Proffesional Sommelier 6(30)
field Employee of industry 5(25)
Person who completed the education 3(15)

Graduation College 1(5)
Educations Graduation University 7(35)
Graduate school student 2(10)
Above graduate school 10(50)
Below 2 3(15)
Fxperi 3-5 5(25)
xperience . 5(25)

(years)
10-15 3(15)
Above 16 4(20)
Total 20(100)
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Table 4. Items extracted from the 1* Delphi method for drawing the items for evaluating the flavor of traditional liquor

Large area Upper item Detailed item Item
Fruit Korean melon, melon, banana, pineapple, strawberry, green apple, red apple, apricot, plum, 15
peach, pear, green plum, lemon, tangerine, orange
Plant Grass, odor of freshly-cut grass, boiled vegetable, tree, radish, mushrooms 6
. Corn aroma, raw rice, newly-cooked rice, rice bran, wheat, grain syrup, malt, delicate
Grain . . 9
aroma(scorched rice), other supplementary material
Flower Garden balsam, rose, chrysanthemum, lotus, apricot flower, acacia 6
Aroma Dairy product ~ Milk, cheese, butter, yogurt 4
Medicinal herb  Ginsengs, roots(balloon flower root, codonopsis lanceolata), boxthorn, schisandra, bamboo 13
leaf, lotus leaf, pine leaf, pine shoot, tumeric, ginger, jujube, licorice, mugwort
Nuts Chestnut(raw, steamed, roasted), almond, sweet potato, pine nut, peanut 5
Spice Cinnamon, dried clove buds, vanilla, pepper, hot pepper, mint
Fermentation Soysauce, fermented soybean lump, burnt aroma, aged aroma, nuruk aroma 5
Sweet odor Honey, caramel, sweet aroma 3
Oft-odor Acetic acid(vinegar), acetaldehyde, mold, butyric acid, moss, drain, acid odor(sour odor), 20
Odor dimethyl sulfide, plastic, paper, dust, soil, rubber, tree sap, nuruk odor, sulfur, flame odor, oily
odor(acidification), chemical odor, petroleum
Taste Sweet taste, salty taste, sour taste, bitter taste, savory taste 5
Palate Mouthfeel Astringent taste(astringency), metal taste, spicy, pungent taste, soft taste, tangy taste(carbonic 11
acid), cold taste(xylitol and etc), weight, balance, aftertaste(persistence), and swallowing
Total 108
9571¢] FE-Eo] AlA FAIZ EZ2HUTH 2 AdA= Table 5. Items for evaluating the flavor extracted from the 2*
ulg = 2 okzo] 3= EAo] FEse] B To H= Delphi method (7 point scale, average 5 points or less removed)
ol o] ‘}M o3-S FofA ol AlEA BHE g & Lage Upper Detailed item, df ~ Mean Sndard Mean
. _ area  item ? Deviation Rank
S Itk okl BepAlvh wol AbE gale A
Zz=3 A8 1:]_}\] AW o X93lm ol kel o Korean melon 629  0.85 1
Melon 6.12  0.78 9.2
=z 3% PRI ko g 2ol = o2
/‘]}4‘1 0174 jj :HL - 1= l]a} ~ Banana 606 097 93
& ZeM 3= 5= ATKSong et al, 2017). Pineapple 576 090 738
) B Strawberry 5.12 1.45 6.4
2X} HImo| Z=AE St MFES =& Green apple 629 069 101
22k %‘ﬁrol ZARE 12} doto] ZALE AR R &y Red apple 618 073 96
S F 1087012 H7F 240 tste] 74 27 E(Liker - Apricot 571 099 78
scale) 34, TE olgald HHH AEo T Y&, A (f‘;‘)t Plum 565 L1776
o]l WAZ BAL AAsle] ARy} glde] o A td Peach 6.00  0.79 8.8
gL 1A 3]‘011—4'@466 & Ko, 2014). 23} dufo] ZA} & Pear 6.06 0.97 9.3
E.Q,] = X‘“‘%‘ _C'L] }O:] 7_]' D] 7*'_ so]_E_tg ‘%‘ﬂ'%}l\'ol 500 El] E,l_?l QGreen plum 6.12 0.78 94
AR, o _ Aroma Lemon 447 107 32
H7t FEES AASFI = (Kim, 2010), 1671] BE7F & (72) Tanoeri s47 1o 70
A7h g 5.00 vIYRo.R OFF ) W7} FEol HAE e e
B Orange 476 139 42
A2 FHEUL 2 A Toble 59 A, 23 A kel N=17, Kendall’s W=0.311, Chi 73.953
_ _ — _ =17, Kendall’s W=0.311, Chi-square=73.953,
AN AAY B G 9o F FAN 28, 414, p-0.000
2 HAX N‘j A L3} (3E ALO  o)x ZLo)| A 3}
D, AN 2R E, ah o), el 13 Grass 576 125 4.03

g, FAIM 12} (=), FARAM 12FELT), Ordor of freshly-cut grass 4.71 149  2.68

‘E’e@"ﬂ” 1), A 9 T olF0NA 6= (el7, Boiled vegetable 482 163 262
at, EehaE, e, FFPA, A, w7 99 Plant Tree 553 107 376
T YEeA 2, =58ho] ﬂ]ﬂﬂ"it‘r w (6) Radish 559  1.18 3.6
A 2xF dylo] FAPAIE BA AF&E = 108719 Mushrooms 6.00 1.00 435
HMES T 16715 A F 92719 %’7}%‘%01 =E N=17, Kendall’s W=0.204, Chi-square=17.340,

=9t} df=5, p=0.004
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Table 5. Continued Table 5. Continued
Large Upper S Standard Mean Large Upper S Standard Mean
are%i itl;?n Detailed item, df Mean Deviation Rank are%l itr;rr)n Detailed item, df Mean Deviation Rank
Corn aroma 594 130 521 Soysauce 612 099  3.03
Raw rice 6.00 1.00 5.00 Fermented soybean lump 6.06 120  3.00
Newly-cooked rice 6.06 1.09 535 FermentBurnt aroma 488 215 1.97
Rice bran 512 173 335 ation Aged aroma 629 1.05 335
. Wheat 553 L12 371 () Nuruk aroma 647 087 3.5
Grain . -
©) Grain syrup 629 085 6.03 Aroma N=17, Kendall’s W=0.356, Chi-square=24.235,
Malt 6.12 099 544 (72) df=4, p=0.000
Delicate aroma(scorched rice) 6.59  0.51 6.79 Honey 6.06 090 229
Other sypplementary material  5.65 137  4.12 Sweet Caramel 529 092 1.44
N=17, Kendall’s W=0.279, Chi-square=38.008, odor Sweet aroma 6.00 0.71 226
df=8, p=0.000 3 N=17, Kendall’s W=0.319, Chi-square=10.840,
Graden balsam 476 144 218 df=2, p=0.004
Rose 553 123 326 Acetic acid(vinegar) 594 090 1221
Chrysanthemum 582 1.07 379 Acetaldehyde 594 1.09 1297
Flower Lotus 588 117 412 Mold 576 130 1174
(6)  Apricot flower 559 100 3.62 Butyric acid 518 181 1026
Acacia 6.00 1.06 4.03 Moss 48 207 921
N=17, Kendall’s W=0.218, Chi-square=18.516, Drain 435 2.15 6.26
df=5, p=0.002 Acid odor(sour odor) 571 179 1179
Milk 524 075 191 Dimethy! sulfide 559 142 1038
Dairy L1 .76 103 2.65 Plastic 471 199 788
productUter 39 0.94 244 Paper 565 132 1132
(4) Yogurt 600 079 300  odor Off-odorDust 500 215 965
N=17, Kendall’s W=0.243, Chi-square=12.379, (20)  (20) Soil 504 114 1279
: df=3, p=0.006 Rubber 518 185 10.09
Ginsengs 629 092 885
Roots(balloon flower root, 629 092 868 Tree sap 471199 891
. ’ ’ ’ Nuruk odor 624 115 1435
Aroma codonopsis lanceolata)

72) Boxthorn 606 083 732 Sulfur 394 139 1315
Schisandra 635 079 862 Flame odor =~ 6061201347
Bamboo leaf 58 101 691 Oily o.dor(ac1d1ﬁact10n) 5.18 1.88  10.00

_ Lotus leaf 5.65 L1l 6.15 Chemical odor 406 228  6.50
Medicip; o leaf 624 083 84l Petroleum 435 223 7.06
nezllgirbpine shoot 553 155 665 N=17, Kendall’s W=0235, Chi-square=75.925

Tumeric 465 177 409 df=19, p=0.000
Ginger 541 173 624 Sweet taste 6.53 080 329
Jujube 565 166 641 Salty taste 565 106 212
Licorice 504 114 718 Taste D00 @5t 6.53 080329
Mugwort 553 LI18 550 ) Bitter taste 6.35 1.00  3.15
N=17, Kendall's W=0358, Chi-square=32.173, Savory taste 653 080 315

df=12, p=0.000 N=17, Kendall’s W=0.294, Chi-square=20.000

Chestnut(raw, steamed, roasted) 6.24 097  3.62 df=4, p=0.000
Almond 535 079 2.18 Astringent taste(astringency) 5.59 1.54 5.85
Ny SWeet potato 624 075 362 Metal taste ;“g ;-94 ‘21‘62
(5) Pinenut 582 095 297  Palate Spicy 82207 409
Peanut 5.65 100 2.62 (16) Pungent taste 5.59 1.54 5.00
N=17, Kendall’s W=0.244, Chi-square=16.615, Soft taste 618 107 697
df=4, p=0.000 MouthfeTangy 565 137 562
Cinnamon 582 095 3.85 el Cold taste(xylitol and etc) 506 1.89  4.68
Dried clove buds 502 165 3.03 (1) Weight 635 093 732
Vanilla 624 083 456 Balnace 671 059 821
Spice Pepper 594 114 397 Aftertaste(persistence) 6.65 070 791
(6) Hot pepper 494 156 221 Swallowing 653 087 774

Mint 565 1.17 338 N=17, Kendall’s W=0.433, Chi-square=76.656
N=17, Kendall’s W=0.315, Chi-square=26.813, df=10, p=0.000

df=5, p=0.000 Total 108
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Table 6. Items for evaluating the flavor extracted from the 3"
Delphi method (7 point scale, average 5 points or less removed)

Large Upper o Standard Mean
are%l itr;Ir)ne Detailed item Mean Deviation Rank
Korean melon 6.53 051  10.62

Melon 5.59 0.51 5.62

Banana 5.53 0.51 5.74

Pineapple 5.18 0.39 347

Strawberry 547 0.51 5.24

Green apple 6.24 0.44 9.26

. Red apple 6.24 056 921

12?3‘“ Apricot 606 075 812

) Plum 5.76 0.75 6.76

Peach 5.71 0.47 6.32

Pear 5.94 024 782

Green plum 5.76 056  7.09

Tangerine 5.59 0.51 5.74

N=17, Kendall’s W=0.351, Chi-square=69.557
df=12, p=0.000

Grass 5.59 051 276

Tree 4.18 0.39 1.15

Plant Radish 6.06 0.83  3.03

(4) Mushrooms 6.18 0.81 3.06

A(rgg‘a N=17, Kendall’s W=0.619, Chi-square=31.555
df=3, p=0.000

Corn aroma 5.18 0.73 2.68

Raw rice 6.12 0.86 547
Newly-cooked rice 6.53 0.51 6.50

Rice bran 453 0.51 1.47

. Wheat 6.12 049 524

G(rga)‘“ Grein syrup 659 051 662

Malt 6.35 0.61 6.06

Delicate aroma(scorched rice) 6.71 0.47 6.97
Other sypplementary material 5.71 069  4.00

N=17, Kendall’s W=0.572, Chi-square=77.836

df=8, p=0.000
Rose 5.59 0.51 244
Chrysanthemum 5.82 0.88 2.79
Lotus 6.00 0.50 3.12
Flz’s"; T A pricot flower 547 051 215
Acacia 6.71 047 4.50

N=17, Kendall’s W=0.403 Chi-square=27.433
df=4, p=0.000

Table 6. Continued

Large Upper I Standard Mean
area  item Detailed itemu Mean Deviation Rank
Milk 5.53 0.51 2.29
Cheese 5.53 0.51 241
]r)o%uryct utter 535 049 1091
p (4 Yogurt 618 064 338
N=17, Kendall’s W=0.336 Chi-square=17.118
df=3, p=0.001
Ginsengs 6.47 0.51 9.09
Roots(balloon flower root, 6.35 0.79 829
codonopsis lanceolata)
Boxthorn 5.47 0.51 3.88
Schisandra 6.35 0.79 8.12
Bamboo leaf 6.00 0.79 6.62
MedicinLotus leaf 5.88 0.93 6.15
al herb Pine leaf 6.24 0.83 7.74
(12) Pine shoot 5.88 0.93 6.26
Ginger 6.24 0.66 791
Jujube 5.41 0.51 3.88
Licorice 5.71 0.85 5.24
Mugwort 5.65 0.49 4.82
N=17, Kendall’s W=0.387 Chi-square=68.658
df=11, p=0.000
Chestnut(raw, steamed, 6.47 0.51 3.79
roasted)
Aroma Almond 5.53 0.51 2.03
(64)  \uts Sweet potato 635 061 365
(5) Pine nut 5.94 0.83 2.79
Peanut 5.94 0.66 274
N=17, Kendall’s W=0.358 Chi-square=24.320
df=4, p=0.000
Cinnamon 6.53 0.51 391
Dried clove buds 5.24 0.44 1.50
Soi Vanilla 6.59 0.51 4.03
g;e Pepper 635 049 347
Mint 5.71 0.77 2.09
N=17, Kendall’s W=0.712 Chi-square=48.419
df=4, p=0.000
Soysauce 5.76 0.83 229
Fermented soybean lump  5.53 0.72 1.76
le;rlgintAged aroma 600 071 247
) Nuruk aroma 6.65 0.49 3.47
N=17, Kendall’s W=0.380 Chi-square=19.174
df=3, p=0.000
Honey 5.65 0.61 1.56
Sweet Caramel 5.88 0.93 1.91
odor Sweet aroma 6.29 0.47 2.53
) TN=17, Kendall’s W=0.437 Chi-square—11.625
df=2, p=0.000
Acetic acid(vinegar) 6.29 0.77 8.41
Odor o do; Acetaldehyde 6.24 0.75 879
a4 (14 Mold 653 062 9388
Butyric acid 571 0.47 5.68
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Table 6. Continued S EACIATE T3 33 HES A W Tk
5} otk A] 7z} kA To] EAINE AAFle] otksl
Large Upper Detailed item Mean Standard Il\{/[:sll: EH@' o | ] 2 ]' o | E‘T”]"J <) 74] ]E Zﬂ ]O}Oq o | O]'L.
area_item eviation BrAE0] AT SRHE HES TASAT. BE 32
A'Cld odor(sour odor) 6.06 0.75 7.68 © 23} AT AR ol vt o] sAE o] e
Dimethyl sulfide 6.35 049 926 dto] A} SbRo] AAZ 9ol B oA
Paper 5.53 0.62 526 3X]- ‘4’ ] ]' (<] '4 fe) ]'a— "’] O]' « 1_'?' ] ‘1*\—‘
Dust 553 080 571 7} Fryeed Hagre] 5.00 vI9el F eSS AA )
Soil 5.59 0.51 541 At 309 HUEe AV Het 5.00 riRteE ¥ 7bekEof
odor O Rubber 600 079 747 Shs
o odor 007 T4 nage gos RAHIL 34 Aol 2AIA I 9
(14) (14) Nuruk odor 6.35 0.93 9.09 o = A Bojx - o 4 - .
Sulfur 553 080 506 O © AEAA ERCER), FEelM 1ERCEA), v
Flame odor 647 062 997 I T AEEANA 1EZFETE)e] AAH AT wEhA
Oily odor(acidifiaction) 6.12 0.60 7.32 3z} duto] ZALE Eaf B0 AFRHE & 92719 H7)s)
N=17, Kendall’s W=0.337 Chi-square=52.400 22 = 3NE AYst &= 8] HrlstEo] okF &n)
- TR WHRes A% nEsgn. ors Fuel Y
weet taste . . . =20 Wy urgAlyl oo gk L= =R=Np7]
s S ow in TTE 9 URNU G SHE sl UE 0
T SOUr taste 671 060 359 & (Kim et al, 2012)°]7] W2o] 75 Az et &
(ass;e Bitter taste 647 072 321  AOoRRE TEHE theFgt M Eo] AdH oz 2 ahe]
Savory taste 6.41 0.80 3.06 A5-3tH(Kang et al., 2020). F3°l gF¥ F3o|9} &=
N=17, Kendall’sd\gjo.%g &)}g-square=24.37l o) os AAE FF, 74k oln| 4k FAF So| TRk
— = P ) T Errrai QHW &) JES A4 (Seo et al, 2005)5H] A2
stringent taste(astringency) O. . . ° & A Zol M =4 Qare -
Palate Pungent taste 594 114 424 TS 371, 4 5ol JﬂL s¥ 574 4 FIAA
(14) Soft taste 635 079 532 EJﬂ-(Yu et al, 1996). thFst HiEd 5= Az gh=
Tangy 612 086 459 o] FH TS mAEH a4 JFOE FIFIAY
Mouthfcold taste(xylitol and etc) 4.94 0.66 1.21 _]z_;(—] 0] 01 “—’ﬂ{:}l——_ | 7]’(Lee & Ahn ZOIO)E glx]rﬂ_ O]E}H
eel Weight 6.53 0.62 591 _
i OLkZ o o;ao )\Lal /\ o] _\:7]—;(40 2 Fr 9
(9) Balnace 671 047 o647 O ATl i"k ks |2 5= 3
Aftertaste(persistence) 665 061 629 ok AEE oo TR & ks fAs] A% At
Swallowing 6.59 0.51 6.03 ZFe} o] = Zh= An|ALe) AlAIQl ko] Sk E A A A
N=17, Kendall’s W=0.559 Chi-square=76.050 o3 ol&sl7] A Lyle Ao HrEEe Aozt
Total 92
Table 7. Items for evaluating the flavor of Yakju
Large area Upper item Detailed item
Fruit (13) Korean melon, melon, banana, pineapple, strawberry, green apple, red apple, apricot, plum, peach, pear,
green plum, tangerine
Plant (3) Grass, radish, mushrooms
Grain (8) Corn aroma, raw rice, newly-cooked rice, wheat, grain syrup, malt, delicate aroma(scorched rice), other
supplementary material
A Flower (5) Rose, chrysanthemum, lotus, apricot flower, acacia
(rgzrr; a Dairy product (4) Milk, cheese, butter, yogurt
Medicinal herb (12) Ginsengs, roots(balloon flower root, codonopsis lanceolata), boxthorn, schisandra, bamboo leaf, lotus leaf,
pine leaf, pine shoot, ginger, jujube, licorice, mugwort
Nuts (5) Chestnut(raw, steamed, roasted), almond, sweet potato, pine nut, peanut
Spice (5) Cinnamon, dried clove buds, vanilla, pepper, mint
Fermentation (4) Soysauce, fermented soybean lump, aged aroma, nuruk aroma
Sweet odor (3) Honey, caramel, sweet aroma
Odor  Off-odor (14) Acetic acid(vinegar), acetaldehyde, mold, butyric acid, acid odor(sour odor), dimethyl sulfide, paper, dust,
(14) soil, rubber, nuruk odor, sulfur, flame odor, oily odor(acidification)
Palate Taste (5) Sweet taste, salty taste, sour taste, bitter taste, savory taste
(13) Mouthfeel (8) Astringent taste(astringency), pungent taste, soft taste, tangy taste(carbonic acid), weight, balance, aftertaste

(persistence), swallowing

Total

89
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