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Abstract The sensory characteristics of imported (two dry, two sweet, and one medium dry wines) and domestic (one
sweet wine) red wine were evaluated by 250 panels. The preferences of aroma, color, sweetness, tartness, astringency, and
overall acceptability were determined by 5-point just-about-right scale. Among six wines, B sample obtained the highest
mean overall acceptability score of 3.67 and its chemical and sensory characteristics were as follow: cherry or strawberry
aroma, 9.4 brix, 3.7% of sugar content, pH 3.5, 10% of ethanol, 0.14% of tannin, 5.74 mg/mL of total organic acids, and
color of L(12.04+0.01), a(33.90£0.19), and 5(8.22+0.00). These results revealed that Korean consumers generally prefer
sweet taste to dry one, flat taste to bitter one, and fruity aroma to others. Panels preferred a red wine containing high sugar
content of 5~10%. On the other hand, panels showed low preference to the wine containing tannin above 0.16%. However,
these general trends were slightly varied depending on their ages and consuming frequencies.
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Table 1. Description of the red wines analyzed in this study
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Sample Wine origin Grape variety Vinetage year Wine type

A Germany Dornfelder, Pinot Noir 2005 Dry

B Italia Cabernet Sauvignon, Meritage 2004 Sweet

C France - - Dry

D Korea Campbell Early 2007 Sweet

E France - - Medium dry
F Spain Monstrell, Bobal 2006 Dry

G Italia - 2006 Sweet

Above product information was obtained from the label.; ‘-’ means no information provided on the product.

(%) 2742 HPLC(LCMN 9000/Young Lin Instrument Co.,
Anyang, Korea)s ©]8-3}50.0%) L2 Shodex Asahipak NH2p-
50 4E(Shodex, Kawasaki, Japan), ZFH=17]&= 4.6 mm IDx250 mm
£ AR, AE 7] Rl(refractive index) detector(LCMN
9000/Young Lin Instrument Co., Anyang, Korea)s AM&-3}t}.
O] 53 E acetonitrile/water=7525(viv)E AHE-ER o f&e
1mL/min= §EA AW ZFEZe ¥eF 3 A8 fructose,
glucose, sucroses B FH At HEIAHL AU
0l

HPLC ¥AA74E ZEZ4S B 4L 48 Z3) uisd, Axkst
o AAZ FEHETHT). B %*4—8— phenol’ <=4t717 } EES

AR Bysl AN ASY 42 Ui Bes 589 3
3 8 WAE o890 ol 49w ehelchss)

Tannin(catechin %)=Gx1.5x100/S

G: BFHowrE) 78 A5 4= AFFSR= ethyl gallate
o] %H(mg/100 mL)
S: 7z AMEe] AHFHmg)

714 B4 2228 1004) 343ked 045um membrane

filter= oJ3}¢t oJ}-S BAAlg 2 ARESle] HPLC(Thermo Scien-
tific, Waltham, MA, USAYE B2t 2L aminex HPX87 H
300x7.8 mm LD.(Bio-Rad, Richmond, CA, USA)E A}&3}$]
UV detector®. 215 nmeilA] 22438199t} o542 0.008 N HSO
E Ao §42 06 mL/ming S3AZTHI0,11). §7)4F
AL 98] AT BEEAL citic acid, malic acid, tartaric
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0.5, 0.7 mg/mLE &t EFFAe 2 T AL 72t A g
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PP i};%‘wﬂ Aol e FRUEE AFFsd w5 9 o
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—

Yoy e
X

Nm S e A9sel Q3 9939l o) st
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gl DR
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FEF 73] Ui AE E2Xd3E Table 23 7o) XEF9
AEE IYFHE 9-11.5% Alo]= Uehgor] A9 F X&=57} 11.5%
2 7P BT G TEFI) 9%E SV B ke Bt 9
BTz 72 14Bx8Y. D E TEF7} 4BxZ 7ME 297 A
EEF7} 72°BxE 7P 9L %k" Hah B %) SA N

ghicose® 0.15-1.57% Alelol] E¥xFom D =7} 1.57%= 7}
A =QT F ZEF7} 0.15%E 7}%} vk 248 B30} Fructose
£ 051-235% At B2 D EEF7} 235%=2 7MY =
A F TEF2 AL AEHA &Yth Sucrose= B EEZFoA
9 125%7¢ AZEI T Bd EE2 0.11-0.18% AlolE viEkk:
oW E =7 0.18%2 7HE %L A E=F7)F 0.11%= 7F
A e ko Bk pHE 3.1-3.5019020 B G ZEF7) 35

2 7P =92 F ZEFUL 308 2P W 3 Bk &
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o}, 5712 B4 AR citric acid®] A9 D, E, E G EEF0)A]
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- AA LA FEHANOH 037356 mgmLe] EX
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mg/mL AFololl Al vFeRsttl. Lactic acid €A A EFolA 2
Z5%om 1.12-341 mg/mLelSth. Succinic acid®] A$- FE G X
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Table 2. Physicochemical properties of red wines evaluated in this study

A B C D E F G
Ethanol (%) 11.5+£0.2 10.0£+0.1 10.0£0.1 11.0£0.15 11.0£0.2 11.5+0.1 9.0£0.2
Brix (°Bx) 7.210.06 9.4+0.06 8.0+£0.03 14.0£0.1 14.0£0.03 11.2£0.06 124+1.3
Sugar content (%)
Glucose 0.371£0.01 1.10£0.02 0.371£0.01 1.57+.0.02 0.81+0.01 0.15+0.01 0.9410.02
Fructose 0.5110.02 1.37£0.02 0.5110.01 2.35£0.03 1.04+0.02 - 1.48+0.01
Sucrose - 1.25+0.01 - - - - -
Tannin (%) 0.11£0.01 0.14+0.01 0.161+0.02 0.13£0.01 0.181+0.02 0.17£0.01 0.14%0.01
pH 34+0.06 3.5+0.1 3.410.03 33+0.1 34+0.03 3.1+0.1 3.5+0.06
Organic acids (mg/mL)
Citric acid - - - 0.78+£0.01 1.78£0.03 1.65+0.03 2.95+0.01
Tartaric acid 1.44£0.01 1.2710.03 1.7210.01 1.19+0.01 3.56x0.02 0.371£0.01 1.2610.02
Malic acid 0.6410.01 0.9910.03 0.81£0.01 2.35+£0.03 2.6410.03 1.701+0.02 0.7610.02
Lactic acid 1.37£0.01 1.3610.01 1.50£0.03 3.41+0.02 1.28£0.01 2.1710.02 1.121£0.03
Succinic acid 4.37+0.05 2.1240.01 2.50£0.00 2.2810.03 1.8410.01 - -
Acetic acid - - - 3.27+£0.03 - - -
Color
L 6.39+0.08 12.04£0.01 13.8510.02 13.54+0.01 7.81+0.02 7.01£0.04 15.88+0.02
a 35.73£0.29 33.90+0.19 19.84+0.02 23.18+£0.01 36.70+£0.29 31.01£0.30 24.9910.14
b 42910.04 8.22+0.00 5.6310.03 7.271£0.01 5.274£0.02 4.75+0.03 8.45+0.06
MeantSD; ‘-> means undetected.
3l a 3 19.84-36.705°01 E TEF7} 367022 7P BRI A
C T=F7F 19842 7P W& & veblich =0l b g 60
429-84590M G X5Vt 8458 7P B A XEFT} 429 50
2 713 we g e S
BN AHgE EEFEE AR Aloldl B 249 Aolg g |
wel 2HRpEe] 7158 2l AFsia AREYT. W g W
] ok (sweetness)?ll o] A, C, Fe A %2(dry) AE20H ‘ﬂ' E 0L
3 B, D, G= ©@ato] 7&h(sweet) *c}“ oL, Ex F1+ BE9 0
F=E Btk 9-2n E= &9 astringency)?l 914 A, B, D, ) '
= Wz g Bvhy = WL (astr AFZ O
S]i_; ; E: : ‘;(Z?;ty tartl(ieslsi oﬂF j}ﬂgingen;)]}fﬁ%:%i; 1 bottle below 1-3 bottle 5 bottle more
T3 A, B, C, E G= A AA S2(flay 4L W Do} B
= Aol Adhtary) FFSE TEHIT. £ AMSE HE %
EFE9) PWle @ & TEFE 104 ol tHE TxFd) @ ]
Aol Sl FEUSNE 4FFS w5 P oAy 880 B § g
3AHE Wi, A HYF;(ity), B A Ex 27 (berry-like E 50
fruity), Ci= F8h F3k(less fruity), D AH 8 8K acidic € w0 -
grape flavor), B #Y3a 73 (fruity and oak flavor), Fi= g 3 -
2babel B 8k oxidized oak flavon® B7HE]o] QA TrE & jg I
7] X8 B 0 ; L R
g ¥I® FFE o]8dtd ARg Al D AEL B Sweetness Astringency Tartness Aroma Color

FET BEPE o dubEor g WX ¢ ohs Holy £
AS BEY FEF Aol o2 HAMlactic acid)d ZAHacetic
acid) %] o HEF Held ol oz FFe v A
€ & F U B dae A AR AR 0)9)el] FYU3]
AR OE AEe tist F7F BA0AME 9G] E0" AFEHA,
Bk 244 Aol B AF sl o83 Al FEEZ
A S EEA ofld REE 43 Ao AAHIE
A Fe ANEES o83ty Ho} AAXQI d7E B3 =
Avg 2ot S

0{

Fig. 1. Annual wine consumption frequency of panels. A, annual
wine consumption frequency of panels; B, panel’s priority factors
when choosing wine products.
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Fig. 2. Preference survey scores of panels on six red wines. Total,
mean scores of 250 panelists with standard deviation; 5 more, mean
scores of 38 panelists who drink more than 5 bottles of wines a year.
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Table 3. Mean scores of preference test for red wines

o] Pat=1
5 A=

vebiou B 15

AATE A B (tartness)d] FS- 65 =Tt
Z¥z} 278, 345, 3.02, 3.56, 2.90, 2432 Auk AI5o) gl B
o= froldel Aolg HAoM(p<005) D ¥=77) 7HE &

< AFE vehley B 2T 93 Aol It 9

& 9Hastringency)®] B¢ 6% EEF 7L 273, 329, 2.90, 334,
385, 2428 Heok e Hem frefzdl zole
HA oM (p<0.05) D E=F7}F 7P w2 HFE HEROW B X
=Feke felA Aol fisith vAHeR 65 EaFef A
BEE 296, 3.67, 298, 345, 3.02, 2.63% AEEe] glo] FE

259 HAME @y 217F 357, 339E BF = e Y
o AvAke] Aw Az AR HMo] Fed 9hw FeE
S U £ YUk whlsweetness)ol] thet FHojxle] Meee o
=7 78 =2 BS) Do) el zHzt 372, 3.79% 7 =& %k

Byon tE AEdd g §2483] 2felE BYHp<0.03).

2 ZAgers Bld 4 ok 2Al5k(armess)ol] ek FARE
9] 7135 B D EEFoA Z4zt 344, 3569 ol Bw
2 A8t gl o]z BHor}, Table 28} 8714 ¥
ke 74z} 574, 1328 mg/mlZ 7P BAY 7P 22 JuE
AFE Vel AEIAE JN8ke Flo] 44 G HAF
oh ©x B AxE M) S8 & & A
=3 AXY D XeFol vig T8 it 243 o3 JF
o7 &o 4k gggo] nlg] Fakm ko] Sl Anjxte] V1S
]

3 Age AAEY 1

(astringency)ell 3t #5538 7F A= BS Dl 22t 32994 3.34
2 f9H¢ e AEEE B vkl Usix] A, C E, F o)
M= FA = gEel 3 BThE W 273, 2.90,
2.85, 2.429) ¥4#<l £ 23vh Table 29] ¥4 A3 C,
E, Fo] Bd $hekol 242} 016, 0.18, 0.17%4 S & o) FdxE
o] Autxoz @oute] gk vje- ¥AFH] AT BAHE B
S @ & o, 7E ARl % TS IHA gEvd 2
BRA Bl 3% AR} 016% F9U9E RoFErh BY DE
Azshe B Ade 9nte] A%

% ghah @A AAH] =g AT

r Ml
O 8&'4
R
k1
&‘IO
o ¢

=,
o] A7 AES AE Fig 1-BS 2ol Ve A ¢
79%7} o2 SR, 89%7F Heuts, 80%7} Ao
Sgste], YoM BAE 2EFE A3E vXe
= Aoz vehth wehd, Zderpge] 7 A
TS BB 7 gl ArfHes SE A 2uF088%)
o 0,2 5, 10%) sucroseS 71 5 A Foizjel gis) 54 o

Wines Aroma Color Sweetness Tartness Astringency Opverall acceptability
A 2.96+0.92* 3.66+0.78° 2.75+1.05° 2.78+1.02° 2.73+1.04° 2.96+1.03°
B 3.95+£1.07° 3.95+1.07° 372+1.12¢ 3.45+1.00° 3.29+1.03° 3.67+1.08°
C 3.00+£0.92° 3.00+0.92° 2.99+0.88° 3.02+0.94° 2.90+1.03° 2.98+0.94°
D 329+1.10° 3.29+1.10° 3.79+0.92¢ 3.56+1.01° 3.34+0.98° 345+1.04°
E 3.20+0.96 3.20+0.96° 2.96+1.01° 2.90£1.04™ 2.85+1.13° 3.02+1.04°
F 2.93+1.00° 293+1.01° 2.41+0.95 2.43+1.05° 242+1.10° 2.63+1.05°

Means within a row not sharing a common superscript letter are significantly different (p<0.05, Duncan’s multiple range test).
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Fig. 3. Preference scores of different age groups on sweetness
and astringency. A, sweetness test-sucrose was added in wine A to
adjust sugar contents up to 2, 5, and 10%, and sensory test was
carried out; B, astringency test-various amounts of tannin (0, 0.1,
0.15, and 0.2%) were added in G wine (containing 0.14% tannin),
and sensory test was carried out; 1l-clearly unacceptable; 2-just
unacceptable; 3-moderate; 4-just acceptable; 5-cleatly acceptable.

d EEFE AEBE A7HES V13RS AVt Table 4).
AR FARE oz AN AR FAEL F FHI}

AR i3 338 viwky] 2AF el $9-8 Kl WA, o] 2, 5,
10% A7 =30 thal 242t 32, 3.5, 3.89) FAZAQ oz
o] A== R 2435 B FArh £33 NPT A}
ol M ol RolE BAOMp<0.05) B FE7t U1
& 715% g 27189 10% 7R W 7)EE) A e
ZO 2 JERT) Fig 3-A¢] 238 29 53] 200 A
=X E F7HE HYrhp<0.05). 3kA|Rt dks) 58 ol xT=E
2HlERE FA7EA} A9ole BRI B84E FeTt E1Ek
0%} 5% Atold] f9140 Z(p<0.05) oS Holm o] =}
ok, 10%4E o ol F7E Holx YUTHTable 4). ©]
B EEF AnFe] JRAoE B AH|RNA Qo) 2-5%<)
Aeshs g YR 28 aa) gEide ¥ o) A5
AR G Aotk £ A Fg 2004 #EE 3
T AH[Fe] FUIELE AHRle] 7357t Wilehe
Ashz AHRA Z=F YAAAAE A8t 75
= s dZe FoA4S BAFE 22 Algolth
So OutE FU3 whow wWe v gk ozt )
E ZAVEISITH(Table 4). € o) 0.14%¢] G T%329] 0,
0.1, 0.15, 02% ¥dE& H7E & 58 A|lgBE S B8 73=E

ZA} ST Table 49) AzHs) o] WA Foixsh sa) 59 of
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Table 4. Mean scores of preference test for samples

Samples
Sweetness 0% 2% 5% 10%
Total” 2.69+£1.01° 321+096° 3.54£1.07° 3.80x1.15°
5 more” 2.86£0.93° 3.39+092® 3.59+1.17° 3.39+1.34®
Astringency 0% 1% 1.5% 2%
Total” 325+1.11° 3.06:£1.03* 3.19+1.07° 2.96+1.17°

5 more? 347+1.08 3.14£099° 3.40+1.12* 3.0611.26°

Total, mean scores of 250 panelists with standard deviation; 5 more,
mean scores of 38 panelists who drink more than 5 bottles of wines
a year.

YMeans within a row not sharing a common superscript letter are
significantly different (p<0.05, Duncan’s multiple range test).
IMeans are not significantly different (p>0.05).
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3, ethanol FFHE 10%, brixe 94, £F FF S 37%, pH=
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