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Sensory Profiling of Commercial Korean Distilled Soju
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Abstract The sensory characteristics of nine commercially distilled soju samples were determined by sensory descriptive
analysis. Eight aroma attributes, as well as four flavor/taste attributes, and six mouth-feel related attributes were evaluated
by 9 judges. The descriptive data set was initially analyzed for a significant overall product effect by employing a three-
way mixed model analysis of variance (judges, samples, and replications) as well as two-way interactions, with judges
treated as random. In addition, correlations between mean attribute ratings were calculated, and a principal component
analysis (PCA) of the mean attribute ratings employing the covariance matrix was conducted. Based on the PCA, distilled
soju samples were primarily separated along the first principal component, which accounted for 66% of the total variance
between the samples , with high intensities of ‘alcohol taste’ and ‘alcohol aroma’ versus ‘yeast aroma’. The second
principal component accounted for 14% of the total variance. Soju containing high alcohol showed stronger intensities of
‘bitterness’, ‘alcohol taste’, ‘alcohol aroma’, as well as all mouth-feel attributes.
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Table 1. Materials and their ingredients of the nine commercial
distilled soju

649

3Uﬂ oﬂw 6”42 %}&10}‘221 71%9 ‘%‘éﬂ %ea 2
AREA 9ol A= ﬂ?%o o|Zo1ATh HAREA £ Lee
5 (15), LeeSt Lee(18)°] < Fsled oy widsiel dAsh
Atk F 63l AA d FEg AR A AN E A

ololA] k2 AARge] 3%

=
Al the Qi S d el v
8% F A4 2t B9} ol

o] A8E Algstal BA Cﬁ%
ARk FHA AT H A

e E AAEt AW %
71tk AR M= 5t 5 A A ]Oh—
AR E golot vwstom, VA /‘11”01]"1“ AlEo HALE
de zeitt=e] gk AES} g ko] EoE o]Fo] HI 5
WA Mo A= matching testES T3l LY BAEA o]l
AL Totelal HFAOZ A5 BAMAE HET P& F
3 AAsisict Hd FHAY S B9 of=Enl Ao E = UYIs
3F(Alcohol), OFHIESF(Acetone), 218 (Sour), THEFH(Sweet), AL ek
(Fruit), A58 (Wine), T WA (Yeast), £T3(0ak)e] 87 &5
o] A=A, vt #AHOo2 = LS (Alcohol_T), TH3H(Sweet

1), % ‘El(Sour T) P(Bltter T)e ] 4717 &Eo] AAFHJL} =)
Code Ingredients Alcohol (%) A QJeHE BHOTE E Al 7 (Pungent), B-SBHAstrin-
IPJ  rice 100% (Korean), oak aging 23 gent), M &= =% (Cooling_S), °F1=7 (Tingling), =94 (Swal-
HWA  rice 100% (Korean) 25 low), BIE17H(Body)2] 6714 d&o] MAHEJAT, 2 A 2l= Table
ANI  rice 100% (Korean) 21 29} 74}, BHARRo] sEolA AT AMEEE Theksk Q¢
MOB  millet 40%, sorghum 30%, rice 30% (Korean) 23 &3 Fu|EA o2 FaE AREEATHI9). BRI FEA)
ANN rice 100% (Korean) 19.8 Ao B AL o) A-FE HAxo) s vl Hx A}
AN2  barley 100% (Korean) 23 g0 Qs E 3 T A4 FTHENHS E3) 379 AEE 9
OAZ - rice 100% (Korean), oak aging 2 SIS, F ERAAE oF a0 A% Asdsich, & 4
HAJ - rice (Korean) 3 Aol ARE A Ao WEER E/lsle] sklgeisel 18-
HOB _ rice (mported) > 21ce] £ 30mLA Hob ANSROH, YIS Bt 4
Table 2. Sensory attributes, definitions, and physical standards of distilled soju
Attribute Code Written definition Physical standards
Aroma
Alcohol Alcohol Stimulative alcohol odor 25%(W/V) Ethanol
Acetone Acetone Acetone aroma (ex: nail polish remover) 5 mL acetone/100 mL distilled water
Sour Sour Sour aroma 1 mL vinegar/50 mL distilled water
Sweet Sweet Sweet aroma grain syrup 15 g/150 mL distilled water
Fruit Fruit From fruit aroma (ex: pear) Crushed pear 15 g/100 mL distilled water
Wine Wine Fermented fruits (ex: red wine) 50 mL Red wine/100 mL distilled water
Yeast Yeast From activated yeast yeast 0.1% in 10% warm sugar solution overnight
Oak Oak Oak barrel aroma
Flavor/Taste
Alcohol Alcohol T Alcohol taste 25%(W/V) Ethanol
Sweet Sweet T Sweet taste sucrose 6% (W/V)
Sour Sour T Sour taste citric acid 0.25% (W/V)
Bitter Bitter T Bitter taste Anhydride caffeine 0.1% (W/V)
Texture/ Mouthfeel
Pungent Pungent Pungent olfactory sense 0.2 mL vinegar/100 mL distilled water
Astringent Astringent Mouthfeel of dryness Aluminium sulfate 0.1% (W/V)
Cooling sensation Cooling_S Cooling Sensation similar to menthol Menthol candy
Tingling Tingling Tingling sensation while tasting No physical standards
Swallow Swallow Irritation while swallowing No physical standards
Body Body full-bodyness while tasting No physical standards
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Table 3. Mean sensory attribute intensity ratings*® for nine distilled soju samples determined by descriptive analysis from a panel of
nine judges over duplicate replications. Attribute and sample codes are defined in Tables 1 and 2

Attributes codes  LSD (5%) IPJ HWA ANI MOB ANN AN2 OAZ HAJ HOB
Alcohol 0.90 4,78 533 5.2 4,78 4,00 5.78* 5.67" 6.22° 5.78%
Acetone 1.03 5.61% 5.00% 4.56° 4.56° 3.33¢ 5.61% 5.89% 6.56" 5.33%
Sour 0.98 400" 3.67% 4,50 4.78® 3.11¢ 411%™ 4,50 4.94° 3.61%
Sweet 0.81 4,50 4.72%° 4.39°%e 5.06% 4.11¢ 4.72%e 5.22° 4,28 3.44¢
Fruit 0.81 3.94%¢ 472 4.94° 327" 2.94¢ 4.20% 4,72 3.947%¢ 3.00°
Wine 0.86 4.61™ 4.50® 4.44% 5.28° 3.39¢ 4.94% 5.00° 5.06® 4.11%
Yeast 0.81 3.33% 3.00% 3.33% 4.89° 5.83° 3.44% 3.56" 3.78° 2.78°
Oak 0.70 4.11° 2.22% 2.50 2.72% 2.56™ 2.28% 3.17° 2.28% 2.00¢
Alcohol T 0.74 6.17° 6.22° 5.89° 5.67° 4.72° 6.28" 6.33° 7.56* 7.61°
Sweet T NS 4.44 4.06 4.67 4.56 3.94 4.28 4.83 3.83 4.05
Sour T NS 3.44 2.89 2.89 3.39 2.56 3.33 3.56 3.11 3.44
Bitter T 0.85 5.94 5.33% 4,94 5.39% 439 533 5.33% 6.17% 6.56"
Pungent 1.01 5.17% 5.28%¢ 5.06° 4.83% 3.94¢ 4,944 5.61% 6.11% 6.22°
Astringent NS 4.67 4.44 433 4.56 4.00 3.83 4.11 4.67 4.17
Cooling_S 1.03 5.00¢ 5.28% 5.11° 433 3.89¢ 5.11° 5.11° 6.33" 6.17%
Tingling 1.06 5.2 5.11% 456 4.67° 3.44¢ 4.94% 5.06® 5.94* 5.28%®
Swallow 0.95 4.67° 4.67° 3.72¢ 428" 3.33¢ 4.56™ 5.06® 5.83° 5.67
Body 0.90 4.17% 4.44° 3.44 3.94% 2.89¢ 3.94% 4.50 5.33° 456"

*Scale ranging from 0 to 9.

"Means with the same letter in a row are not significantly different at alpha=0.05 by Fisher’s least significant difference (LSD) tests, NS denotes

no significant difference.
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Fig. 1. Principal component analysis (PCA) loadings for (A)
sensory attributes and (B) the nine distilled soju samples.
Attribute codes are defined in Table 1 and 2.
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Table 4. Matrix of correlations for sensory attributes of distilled liquors profiled by descriptive analysis (n=9 judges X 2 replications)

Attributes 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1. Alcohol 1
2. Acetone 0.856 1
3. Sour NS NS 1
4. Sweet NS NS NS 1
5. Fruit NS NS NS NS 1
6. Wine NS 0.672 0.870 NS NS 1
7. Yeast -0.704 NS NS NS NS NS 1
8. Oak NS NS NS NS NS NS 1
9. Alcohol T 0.880 0.817 NS NS NS NS -0.711 -0.281 1
10. Bitter T NS 0.733 NS NS NS NS NS NS  0.908 1
11. Pungent 0.857 0.812 NS NS NS NS -0.739 NS 0968 0.874 1
12. Cooling_S 0.885 0.784 NS NS NS NS -0.751 NS 0974 0.823 0.943 1
13. Tingling 0.841 0938 NS NS NS NS -0.722 NS 0.894 0.848 0.891 0.868 1
14. Swallow 0.823 0.862 NS NS NS NS NS NS 0.947 0901 0.936 0.879 0.903 1
15. Body 0.818 0.894 NS NS NS NS NS NS 0.880 0.811 0.894 0.839 0.950 0.952 1
Bold numbers indicate significance correlation coefficients (p<0.05)
NS denotes no significant correlation.
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