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Analysis of the quality characteristics of Korean distilled soju
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'Development 2 team, Dongwon Research & Development Center

Abstract The purpose of this study was to compare the differences of seven distilled soju samples that were presented at
the main stage of the 2015 Korean Liquor Contest. The characteristics of the awarded products and other products were
compared. The general components of prize-winning soju showed that the total acidity (0.22%) and alcohol content (38.44%)
were higher than other soju (0.10, 22.81%), and that these properties influenced various sensory properties. For the sensory
characteristics and consumer preference factors, the descriptive analysis and consumer preference testing were conducted. The
descriptive analysis revealed that the (aftertaste) bitterness, corn-silk odor, sake odor/flavor, and overall taste intensity were
strongly expressed in the prize-winning distilled soju. For the preference analysis, various preferences, such as “flowery odor/
flavor” and “rich odor/flavor” appear to have influenced the positive preferences and “too strong an odor/flavor”, “aftertaste
bitterness”, and “sharp tasting” were found to have a negative effect on preference.

Keywords: distilled soju, physicochemical analysis, sensory evaluation, consumer preference.
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Table 1. General quality characteristics of 7 distilled soju

Sample Code Alcohol (%) pH Total acid (%) Reduc(la)g)sugar Vol(apt;)l::na;md (l;l;gﬁ:lﬁ; AE?
P_GS 38.53 4.60 0.06 0.00 12.60 227 0.04
P_HJ 34.87 3.64 0.16 0.00 24.67 0.56 0.12
P_RY 41.90 3.94 0.17 0.00 46.20 1.96 4.72
P_YD 38.47 3.66 0.50 0.00 72.60 0.69 0.27
U_JE 17.77 6.66 0.02 0.03 7.67 0.48 0.05
U_MB 25.33 3.75 0.26 0.00 71.13 0.52 0.04
U TH 25.33 5.11 0.03 0.00 20.80 4.01 0.05
Prized average 38.44 3.96 0.22 0.00 39.02 1.37 1.29
Unprized average 22.81 5.18 0.10 0.01 33.20 1.67 0.05
p-value” 0.000%** 0.021* 0.08™% 0.08™ 0.66™ 0.64N8 0.06™8
Dt-test (Significance) result for (Un) prized soju (*p<0.05, **p<0.01, ***p<0.001, ¥p>0.05)
JAE was calculated by the difference of whiteness («/AL2 + Aa2 + Abz)
SHEAAME 123 FFEo2 YeEARE 29 SR M= A5, FEY, ATV, ZIE], e 540 P A
FEFL ko] YeRR] got SHH g 42 Aol E A EHE L, F] 25ke] Ag- 7E AR FollM P o A
T ATHE). 279 AxF H(AE) 3 YTt HIgET 7 & o= yeisith. U JE A Es 53] @, 5949 F=ee 4=
o 2ol YEREA] gkt 7v 7V 7Aoo 9] tiite] sd BAdM e 7P o
ZEE Bk U_TH A8 A5 v, 1da/an], 13y
ER 4AFo| sH 8Y £F n7b 5Aow A ST B3, dEE o] 12
BAREA Ed 3golA s 7t FelE B9 7 SR/ & tE ARE HlE] 2SRt o Al G EAT
Foll gt ¥4 BARRo7F vt 7ol MEEHAY. d5E
&, BFY, oMMES, TR, thl, aaTe, Y, 29 0 BR 2T BSH SMo| e AZH cus
AR 2L WA 54 o, B, A Al 29 g, 25 2% 7% AR B5E 54 SEssl AdHoR
), JFgv), Txagv), Grgn), 2y, 2ggEish okl 8 FYRRAS ANk 7 A3 A | FYE
2 vgm B4 10, SeReg, R a4 F1)t Al 2 FAERF2)C] F B4l 8585%F Egshs slo=
HAA RIS B4 N, $H 540 W, A9, 25 30 LR ThH(Fig. 1)
2 ZF 2509 #53 BA4o] 2EHIUT =54 25709 #5F FRAEES 85 B JF7E T 24t sl oF 66.46%
E4ol FF &F 7% AR Tl F9482 Aol TR & o] AR S Ve Al | FARXS) &) Wik 2 $A]s)
otr7] fgte] NP RS A&3 i BAREAS A 3 E AE Y F Uk o5 ANEe 53] &, IS
o A3, zHEny, Ak, $u g, 3w sk 9] EAS v, FRRHRI=AS Ae Tdste ASR et ol
AegE Y A] 227 FEolA A8 7F Fref Al A Aolzt 5452 PGS, P_HJ, P_YDS 2 T AEENA s
Ehthpe0.05). 2%, AT, ) Wl Ful A el B wEHE gom ekt wR Al 1 FARKE) 2o U
e Aol el Saol 2o W W BEBA AT Tble ol Rl B9, 99t S0 e RelEglen, £ 5
20 UEpyTh ol A3 HFghS B UJE A/} =gHoz x5k
YT FFAU EAHCEE e x| &It Ak A 2 FAAR] A T el dhE oF 19.38%2] AW Y
s o] SAoledl, dA YT g3E Fol 35- S M Y5 ¥ w¥ew AF, APV, Lo
45%=, B4l vlel frold o =4 ekttt &8kt Al n] Fol ZstAl FatElo] St} o2k AlEE U_TH AgelA
-9 28t (F7] 23 Eg JAFFA AstAl EE A= £3] ZaiA ddHE 2o Yttt
(p<0.05) °ol= ¢3E& FF dFo= dddr}. 53] PGS Al
B oMER, =] s veisten, Aul, vt 238kt 5 4Fe| &% M A o|5E MEo Chit cisel =M
2e 718 gk BAo] Al wRlEt d=2E el Mg = TH 250 BAF BN mEE fo] T B AR &
U P RY NEEZE TF 45%)= o ¢ el & oA Zel7t et s 5 o3 A w4 AFE
dol 75 Alm FolA 7P AdRlen, Bddde] Mg dE AL For T aEAE AAIT A, Al 1 FEEEDH Al 2F
2 yehgth s 22 E=eE Beial oplEdS 7 g (F)0l Z47h 45.74%, 2240%S ATt F ko] 68.14%
ofsbl WAHATHp<0.05). T SJo] FEY, LAY, UPF 5 2 ANSUckFie. 2)
ol AW, Be 7HE oAl UekhTh P YD AR AT FAR 1xE)e) W) Ygont e 2UT vl
Qmegn} Oe GaFoE 2 AAE Holw A AuR W go] WFomE 20, Fuey Frhelag o) takw @
A=A P HI A8 SEE&H oflEd, ute o) &gt S 540l AsAl daEA G T e s
ATt 7% S F AF FolA 7P skl =k AL ATE A3}, dikd ez Y (P_GS, P_RY, P_YD, P_HJ)
HI Qo] He2 540 disl Aur™ WA U MB A& o] 739 &b, Tk, a4k, ofMEE, HFAv, 1HE
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Fig. 1. Principal component analysis (PCA) for significant sensory characteristics of 7 distilled soju samples. O means “Odor/smell”, F

means “Flavor/taste”, Prized samples were highlighted in bold.
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Fig. 2. Generalized Procrustes Analysis (GPA) plots of Descriptive analysis (DA) and General component analysis (GA) results. O means
“Odor/smell”, F means “Flavor/taste”, Prized samples were highlighted in bold. DA means “Descriptive analysis” data, GA means “General

component analysis” data.
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Table 3. The mean acceptance rating of 7 distilled soju samples

P =3
T
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e

Modality Overall liking Smell/odor liking Taste/flavor liking Swallowing liking Eat again

p-value 0.001%*D 0.001%* 0.014* 0.000%** 0.001%*
P_GS 4.88+1.59" 5.46+1.56" 4.76£1.79"* 4.58+1.76™ 4.74+1.78*
P_HJ 4.16+£1.99° 4.78+1.81° 4.22+2.15° 4.02+2.05° 4.00£2.22°
P_RY 4.80+1.5b° 4.48+1.64° 4.48+1.57® 5.50+1.54° 4.62+1.69*
P_YD 5.12+1.77" 5.70+£1.76° 5.08+1.76% 4.98+1.77™ 4.96+1.92"
U_JE 5.66+1.60° 5.14+1.14* 5.40£1.67° 6.44+1.34¢ 5.62+1.76°
U MB 4.50+1.49" 4.64+1.52° 4.40£1.59" 4.68+1.61™ 4.42+1.57*
U TH 4.92+1.64° 5.14£1.51* 4.78+1.66™ 4.86+1.74™ 4.62+1.69"

Dp<0.05, **p<0.01, **%p<0.001, ¥$p=0.05

JDuncan’s multiple range test (a<b<c), Samples sharing the same alphabet indicates no significant difference between the samples for the

corresponding attribute.

Table 4. Attributes which were selected as the drivers of (dis)liking of 7 distilled soju samples (%)

Samole ['_Flower L_Mild L _Rich L_Comfor- L_Good L_Noneof DL_Too DL_Musty ml?l%l—i;’:r . t:())ﬁ_To(&zr ,
PI¢ " odor/flavor odor/flavor odor/flavor table swallowing the above bitter  odor/flavor s
flavor flavor
p-value  0.001**2  (.000%** 0.022* 0.000%** 0.041* 0.008** 0.000***  0.000***  0.000***  0.000%***
P GS 129 6 8 10 12 2 26 12 2 44
P HJ 12 10 8 12 6 4 4 10 4 26
P RY 4 2 12 6 14 8 16 24 0 46
P YD 229 18 20 18 26 14 18 6 2 26
U JE 8 50 0 56 28 18 2 34 2
U _MB 2 24 4 28 20 0 0 34 4 8
U TH 0 12 12 14 14 10 12 36 2 18
DL _Off DL_After- DL_Mouth DL_Monoto DL_Sharp  DL_ DL_ ~ DL_Dom’t 1)) N of
Sample . . . =.  Uncomfor- know what
odor/flavor taste_ Bitter pain -nous flavor tasting  Unfamiliar ... theabove
table flavor it is
p-value  0.002%* 0.000***  0.000%**  0.000%**  0.000%** 0.006** 0.001** 0.002%* 0.008**
P_GS 6 26 28 4 40 8 34 2 2
P _HJ 8 32 20 0 36 6 24 4 4
P RY 10 44 36 2 38 14 28 10 8
P YD 4 30 28 6 22 2 24 6 14
U JE 0 2 0 32 2 2 2 26 18
U MB 22 14 4 16 2 22 12 12 0
U TH 18 22 8 0 28 12 30 8 10

UL means Liking attribute, DL means Disliking attribute

?Signiﬁcant different by the perception of the attribute (chi-square test), *p<0.05, **p<0.01, ***p<0.001
dAttributes which were selected as the drivers of (dis)liking of 7 distilled soju samples (%) and which selected by more than 15% of consumers

were highlighted in bold
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Fig. 3. Generalized Procrustes Analysis (GPA) plots of Descriptive analysis (DA) and Consumer acceptance test (CA) results. O means
“Odor/smell”, F means “Flavor/taste”, Prized samples were highlighted in bold. DA means “Descriptive analysis” data, CA means “Consumer

preference test” data.
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