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Sensory Profiling of Korean Distilled Soju -
using the CATA Method
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Abstract In this study, the sensory characteristics of eight types of distilled soju commercially available
in Korea were determined by CATA (check-all-the-apply) profiling. Fifty-three consumers were
questioned about the aroma, appearance, aroma, flavor, taste, and texture-related attributes of soju and
their overall preferences. The sum of CATA terms indicated that 10 characteristics showed frequency
differences of more than 10 and that there were significant differences between 11 sensory attributes
of 12 samples as determined by Cochran's g test. (p{0.05). Analysis showed the first principal component
based on correspondence analysis of CATA data, explained 76.64% of total variance. The characteristics
'alcohol taste', 'fruit taste', and 'bitter taste' appeared more frequently than the characteristics of
'brown' or 'acetone smell. As a result of comparing the frequency analysis of each characteristic in the
preference survey and the CATA survey, 'fruit flavor', 'sweet flavor', 'savory flavor', 'brandy flavor', 'fruit
flavor', and 'sweetness' had a positive effect on preference, and an 'alcohol ', an 'acetone', and a

'chemical smell', and 'alcohol taste' had a negative effect on preference.
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Table 1. General information about 8 types of distilled soju

Sample Alcohol Fermenting Distillation method Mgter}al . Gra'm Ripening Storage method Ripening period
name content(%) agent of still ingredients barrel
TSC 23.0 Nuruk NorrTla'l pr.essure Copper Glut'mous Stainless Room No ripening
distillation rice steel temperature
_ . Normal pressure X Room more than
JHC 250 Koji distillation Copper Rice Jar temperature 6 month
Normal pressure . Room more than
bsc 30.0 Nuruk direct fire Copper Rice Jar temperature 3 month
Normal pressure ) Room
BJC 25.0 Koji distillation Copper Rice Jar temperature 8 month
DDS 17.3 Nuruk Vacuum distillation Sus Rice Stainless Room No ripening
steel temperature
HWS 25.0 Koji Vacuum distillation Sus Rice Jar Room more than
temperature 3 month
1PS 21.0 Koji Vacuum distillation Sus Rice Stainless Room more than
steel temperature 12 month
ERS 16.5 Nuruk Vacuum distillation Sus Rice Stainless Room No ripening
steel temperature
L = O S =H |
DDSE gola4asnd F252 ARE5I3oH, JHC, BJC, 2.3 S|ME 2XM

HWS, IPSE Y=-2 AME, ERSE =13t £5-2 £879]
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AT FHL 16.5%/v)~30.0%/v)S EFO
ERS7} 7B @2 43 3RS HYW, DSC7}
30.0%(v/VE 7P} o IFL deke Hr),
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Table 2. Analysis of aroma components of distilled soju (/1)
Division Sample TSC JHC DSC BJC DDS HWS IPS ERS
Acetaldehyde 22.5°D 17.88" 10.47¢ 21.04° 50.66° 16.89° 22.13" 31.91°
General Methanol 10.68" 8.93" 9.1° 3.06° 15.46° 8.08" 16.65° 15.37°
ingredients Furfural 11.7° 5.06° 5.28 7.48° ND 5.31° 6.28 6.02°
Acetic acid 1.33™ ND? 0.87 ND 1.33 ND ND 0.99
E.lactate 2.31™9 1.86 1.95 2.19 2.09 2.14 2.11 1.85
E.caprylate ND ND ND ND 1.44 1.44 1.43 ND
E.pelagonate 41.23° 25.32° 34.42* 46.53° 25.16° ND 25.27° 25.32°
E.caprate 16.62° 12.6° 13.89% 12.23* 1® 10.23* 9.88% 5.86°
Ester butZﬁc}ﬂYJate 23.19% 36.88° 34.52° 18.81° 8.49° 9.03 ND ND
E. myristate 16.2° 12.23° 10.45° 7.57° 21.3° 23.69° 22.73° 25.59°
E.acetate 94.42° 71.09° 38.79° 38.11°¢ 92.55° 63.2° 90.06" 94.58"
2-Phenyl Ethyl 2.83° 1.46° 2.22° 2.54° ND 3.49% 3.41% 6.37*
Acetate
E. Palmitate 42.8 25.74° 13.07° 15.8° 57.71° 67.47 49.29° 42.1°
Sum 239.6 187.18 149.31 143.78 219.74 180.69 204.18 201.67
n-Propyl alcohol  139.46" 138.15" 136.94° 127.4° 615.81* 598.44* 589.28" 570.8*
i-Butyl alcohol ~ 254.58" 240.47° 239.86" 226.4° 570.73" 560.83" 559.48° 546.23"
quahlj;g;‘cohol n-Butyl alcohol 4.97° 5.37° 5.34° 2.52° 24.22° 25.33° 25.87° 12.22%®
2-Phenylethanol ~ 677.18° 709.23* 71486  679.58" 49.91° 50.19" 50.68" 53.52°
i-Amyl alcohol ~ 110.65° 122.91° 117.19° 130.56°  1276.56°  1385.67°  13763*  1199.51°
Sum 1186.84 121613 121419  1166.46  2537.23  2620.46  2601.61  2382.28

YMean+SD; ?Values with different superscripts within the row are significantly different at a=0.05 by Duncan’s multiple range test ;

IND: not detected ; ¥
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£ Ytk o9 oAE FoA B YEi=
Elactate= A& ZHol oAl Zol7} gllow, E.
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o S Al w2, 25, A=FY 22 U s
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o= AoE d#A QtH10]. S5 &F EAS VI
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AT SoAE Aol He AT AR 4R} TR
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ns within the row is not significantly different at a=0.05 by Duncan’s multiple range test
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Variables (axes F1 and F2: 67.33 %)

n-Propyl alcohol '" — 2-Phe ol
2-Phenyl Ethyl
Acetate

F2(26.04 %)

F1(41.29 %)

F2 (26.04 %)

Observations (axes F1 and F2: 67.33 %)

ERS
*

F1(4129 %)

Fig. 3. Principal component analysis loadings for 18
distilled soju (right figure)
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E.caprylate, E.pelagonate, E.caprate, E. myristate,
E.acetate, E. Palmitate 3 &2 Id o|AEHFe =
2 Jo] BAE Ytk ol= AHIZA A" FFR7]
o] &t AYFTHA W, FHFFIIE ol&qt A

WHA9] Mg} Zjol9] AnE PZHETE ST
FAIS ARERE AIRY B 3 AHEH, 4 ARERO 9
A5t 714w Alme] IAE AwEH, AHCQL
ga 2" FRVIE ol8E AmS A% Furfural,
Diethyl
butanedioate, 2-Phenyl ethanol, Acetaldehyde Z&
F7)GEEC] PCA o0& £ AITAE Uei
o} 2 AnE Y SREY RS git¥or SR

fu |

Ju 2l
o (:J(ln)j

E.lactate, E.caprylate, E.pelagonate,

o

1__

K 279 35719 A, FF P4, 4 712 Aol
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volatile compounds (left figure) and scores in 8 kinds of
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(Table 3)3 Zo}. Agd ReE B9, 7P &2 Hl=
S5 Uehdl B2 'g3& W OF, ERS AlgA 7HE
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EFF o=, JHC, DDS, HES Al&olA 7P BA vebi
o HlEs Zo|7h 7Y & B MoAs ‘e es
DDS A&7} 42§, JHCZF 1299 ’lz=2 3099 1l
T Aolg Ut § 1671 B4 F 10714 B4
oA WIZ=X[7F 10 oA UEREAL, Cochran's Q-testE
Bl 74 AF B4 A9 Rk S0 AolE &9l
3t 23t d3E o B9 Rl ¥o] 2688 7HY =
Al Uepgom, ofERF EA4Y ¥k ol 2302
71 DA UERHTE CATA £4 238 Hgo=® g
B4 (CA, Correspondence Analysis) Z3}
Chi-square %to] 273.5300]1L, p-value”} <0.0001.2.
2 A& 719 f94Ql o7t EAsk= AR UErt
o CATA Aol A" 167K ¥5 B4
Cochran's Q-test A4 FJH 0= Zpo|7} YIH

o

BA A T
LT, oEY, O AlnkE ARt 12714 £

=] o
w4g 4

o]-gstof CA Aottt B443} Symmetric
plotoflAl A AR FAHE(F1)L 48.75%, F WA &
(F2)2 27.89%°l izt d¥8& Yepict.

(Fig. 4>9] Symmetric plot®] F1 AolA 0& 7|&
o7 FEFFIIZ FH3 JHC, TSC, DSC Alz= %
9 g Hoz HEE Ueon, Afdga 2d F
F712 ZH3 AlE HWS, IPS, DDS= 29 g &0
2 BExE Yehfa qlo] & Ao 7] HuE7F vEb
o} F2 AolAe EaAol gt Al 7o) tiu]zt oFs
A vetgth SEAE d=Fo2 AHESE JHC, HWS,
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Table 3. Frequency of sensory attitudes selected through CATA analysis

Sample TSC JHC DSC BJC DDS HWS IPS ERS Total
Alcohol taste 33 34 32 35 32 33 32 37 268"
Bitter taste 15 12 13 26 42 27 36 36 207
Sweetness 9 11 11 8 7 6 7 8 67
Fruit flavor 29 26 19 24 23 41 42 23 227
Sour taste 13 9 5 7 10 7 7 11 69
Brandy scent 18 22 24 20 22 23 21 14 164
Sweet scent 12 16 13 18 9 10 16 14 108
Acetone scent 2 0 7 6 0 0 3 5 23
Alcohol scent 14 7 17 25 1 16 24 4 108
Fruity scent 24 32 20 15 24 33 23 27 198
Gusu scent 26 11 18 12 3 5 7 7 89
Astringent 2 10 7 12 11 4 6 1 53

Body 31 18 33 21 12 12 13 19 159
Swallow 1 8 13 12 12 11 14 11 82
Persistence 15 23 15 17 25 20 23 29 167
Brownness 2 4 12 4 4 3 2 2 33

Y Sum of counts for each attribute of eight products.

IPSE P20 =2 9 3 £2 =X 5 vUedlon, 38 AU, Jdgel g2 54T A5 dvl== E42
Ag w2olu w23} IS EFSHA ARGT TSC,  UERAE, P24l F5dakat 2dzio] ZshA iy
DSC, DDS, ERS A& F2402 39 g &Z X He SA42 Eqth CATA 239 HELE EHE
£ YEi B3 W54 S0 mEt F1 Aol + 8 45 AAlste 2 AlEd Ai/do] £ ¥4
SorgE BACY, HAY 29, vloge Fo) 3k EAES BT A3 JHCE HAF, HWSE T
Zow BEE yehyon], F2 AdA AW, @, w'T A4, DDse BjCE 'Hed, ‘Bddel ¥
A&, T4t BAGY, AL 20 Fo] S o2 yehgth

& HOR FARE A2 dElth o FL AolA B

Variables (axes F1 and F2: 76.65 %) Observations (axes F1 and F2: 76.65 %)
F1(4875%) ' B ’ * - F1 (430?5%> ' : ; ¢

Fig. 4. Results of Correspondence Analysis by CATA counts using 12 sensory attributes (left figure) and scores
in 8 kinds of distilled soju (right figure)
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Table 4. Effects of DPPH radical scavenging activity, ABTS radical scavenging activity and total polyphenol

contents of Samples

Sample Appearance preference  Fragrance preference  Taste preference Residual taste preference  Overall preference
TSC 5.17+1.83" 5.02+1.80" 5.26+1.83 5.98+1.81° 6.02+1.80"
JHC 6.31+1.86" 6.48+1.82° 6.79+1.78" 5.86+1.86" 6.13+1.91°
DSC 5.45+1.83" 4.05+1.63° 5.00+1.62 5.29+1.71° 5.05+1.63"
BJC 6.50+1.78" 4.33+1.67° 5.40+1.63 5.45+1.69° 433%1.67°
DDS 5.214232° 4.52+1.86° 5.21+1.69° 5.48+1.89 4.07+1.87°
HWS 5.7942.15% 6.12%1.69° 6.86+1.80° 5.48+1.75 6.12+1.69°
IPS 5.31+1.99" 5.12+1.91° 5.33+1.86° 6.45+1.88" 5.48+1.82°
ERS 5.45+1.95" 5.07+1.87° 5.27+1.64° 6.00%1.56" 5.5241.86"

YMean+SD; ?Values with different superscripts within the column are significantly different at a=0.05 by Duncan’s multiple range test

3.5 ERA AFO ANEE 7S

Zt A= 7|8 % RAR= (Table 4)°f YeERHATE
Al s B2 od FxE 1-(Hds] drhelA
S5AEAE AAE grho =, o¥(dds] Eeh7iA A
gt o Qs ARSI SR 5= 2 Appearance)
2 3|(Aroma) SHFlavor/Taste), T (Residual
Feeling) A5l 713 %(Overall acceptability)= 25
ARl AolE YERATHK.05). Y Appearance)
oA 8F<] A8V} 5.17-6.5022 A& 719] zlolE H
At} 11 5ol JHC A&Q] 7|5%7} 6.31°02 7FF =%k
I, DDS AB9 7|3%7} 5212 7K @tk &
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SA] Hof A Q] 237} Agsithz o] UERRT

YH(Taste)ol A 859 Al&7} 5.00-6.792.% A= 7t
9] FolE Hth 1 Fo DSC A& Br|akrt
5.00% 7F& @3kal JHC Al=9] ”}7]i57} 6.79% 7}
A =94t} A& SHolA DSC AlRQ] 4% 745t Alstat
75t 4788 5o Bl o]Ao| L]-E]-lﬁl-j_ JHC A
F59| A§ Rl ol o dgt 59 378411 oA
o] Yepttt. Frod7H(Residual Feeling)olA 859 A&
7} 5.29-6.4502 Al® 7t9] Aol Hrh I Fol
DSC Al&9] #oq7|5 %7t 5.298 7P Wkl ERS
AR9] Joqg715 %7t 6.000.2 7H =3k A& &
gollAl DSC A89 3% ok Al=of vlsiA g2
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JE EH(PCA; Principal Component Analysis)
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Variables (axes F1 and F2: 77.63 %)
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F2 (25.96 %)

~

Observations (axes F1 and F2: 77.63 %)

JHC
.

HWS
.

.
TsC

.
DDS

F1 (51.67 %)

Fig. 5. Principal component analysis loadings for 5 sensory attributes (left figure) and 8 kinds of commercial

distilled soju (right figure).
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