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Abstract

To investigate the quality characteristics of domestic ros¢ wines marketed in Korea, 11 kinds of wines were purchased at the
Korea Wine Festival in 2016. The color, physiological activity, aroma component and sensory evaluations were conducted. The hue
value of rosé wines ranged from 0.592 to 1.990, with the Ro7 of Delaware having the highest value. The brightness of rosé wines
ranged from 42.96 to 94.99, the redness from 3.20 to 59.37, and the yellowness from 8.43 to 24.83. Of the 11 rosé wines evaluated,
1 was a dry wine and 10 were sweet wines. The average sugar content of the sweet wines was 73.89 mg/mL. Among the organic
acid contents, malic acid ranged from 0.214 to 2.903 mg/mL, and lactic acid content ranged from 0 to 3.423 mg/mL. Malolactic
fermentation differed, depending on the source. The total polyphenol content of rosé¢ wines ranged from 50.55 to 99.55 mg%, the
anthocyanin content was 2.12 to 213.30 mg/L, and the DPPH radical scavenging activity of rosé wines was between 73.75 to 90.41%.
A total of 41 volatile components were detected, including 7 alcohols, 22 esters, 4 terpenes, 3 acids and 5 other compounds. Of
these, 9 compounds had odor activity value(OAV) greater than 1; these were identified as 1-propanol (alcohol, pungent), 3-methyl-
1-butanol (harsh, nail polish), ethyl butanoate (strawberry, lactic), isopentyl acetate (fresh, banana), ethyl hexanoate (green apple,
fruity), ethyl octanoate (pineapple, pear, floral), ethyl decanoate (fruity, fatty, pleasant), linalool (flower, lavender) and limonene
(lemone, orange). As a result of the sensory evaluation, the Ro5 wine made from Campbell Early grape, and having a good color,
flavor and taste, was the most preferred.
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2. pH,
S0t

9}e19] pHE= pH meter(Thermo Scientific Orion pH meter,
USA)E o]&sto] AL, F4E= €4l 10 mLof| 1%
phenolphthalein 2~3%2-2 €31, 0.1 N NaOHE 7}3}% pH
827} & Al TEHLE slo] AT & aH|E go=
FH tartaric acidol]] AFsh= 714t A2 FHAbsto] LERY
ok AR 2735 AJRo] 0.0IN NaOHE 7}sfo] 24t
2743} SAeHA pH 827} B AHLS FUYo2 sfo] A
Agt & Av|E FORHH acetic acidol] AFst= 7714 Al
T2 kst kS A&t tH(Yoon 5 2016). T=
(°Brix)«= QA|E 3= A|(PAL-1, Atago, Tokyo, Japan)2 ©]&
shol BAjsiec). ofele] A Tk felobar 8 Foky
AR Fourier Transform Infrared(FTIR) 7]7]¢1 Winescan™
SOy(Foss, Hillerod, DenmarK)& ARE-3}o] E4 3} th(Moreira
& Santos 2004, Malacarne 5 2013).
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3. Hue g}, color intensity@} AHE=&2A

Table 1. General information of commercial rosé wines with grape varieties

Samples  Grape variety pH .Tf)tal Yo‘latile Alcohol S'oluble. Free SO, Total SO,
acidity(%) acidity(%) (%, vIv) solid(°Brix) (mg/L) (mg/L)

Rol  Campbell Early ~ 3.78+0.01°"  0.39+0.01% 0.01° 10.05£0.02" 14.3+0.0¢ 0 0

Ro2  Campbell Early  3.8140.00° 0.52+0.01¢ 0.06" 12.25+0.01° 15.2+0.1° 7.3340.58  215.00::4.00°
Ro3  Campbell Early  3.62+0.00¢ 0.42+0.01° 0.03¢ 11.88+0.01° 14.8+0.2° 6.67+0.58  91.00+1.00"
Ro4  Campbell Early  3.57+0.00" 0.57+0.09° 0.01° 11.42+0.06° 14.5+0.2° 3.000.00 7.33+0.58'
Ro5  Campbell Early  3.46+0.01' 0.46+0.01° 0.01° 11.00+0.02" 12.840.1° 2.00£0.005  23.00+0.00"
Ro6  Campbell Early  3.39+0.00 0.82+0.01* 0.05° 9.62+0.01' 11.540.1" 0 98.33+1.15°
Ro7 Delaware 3.9120.01° 0.35+0.00¢" 0.03° 11.010.02 13.120.1°  16.33£0.58°  193.67+1.15
Ro8 Delaware 3.8620.00° 0.4120.00" 0.01° 10.62+0.01¢ 6.820.1! 5.00£0.00°  54.33+0.58¢
Ro9 Delaware 3.64+0.00" 0.61+0.01° 0.05° 10.63+0.01¢ 12.0+0.08  30.67+0.58"  179.67+1.53°
Rol0 King Dela 3.27+0.00F 0.71£0.01° 0.02¢ 11.50+0.01¢ 14.5+0.1° 8.00£0.00°  89.33+0.58
Roll Gyeongcho 4.26+0.02° 0.3240.01" 0.03¢ 11.68+0.02° 10.10.0°  16.00+0.00°  145.33+2.89¢

All values represent mean+S.D.

D Means with different letters (*3) with in a column are significantly different (p<0.01).
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B350 A|(Lambda 35 UV, Perkin Elmer) & AR5} hue

S 420 n/520 nm&] 4= H|Z2 e 9leH, color
intensity+= 420 nm+520 nm+620 nm P =] o Z LEMY
Qltt. A== gpectrophotometer CM-5(Konica Minolta, Tokyo,
Japan)E ©]&35}lo] Hunter L, a, b3S =73}l Hunter
L(Lightness, X&), a(redness 2 ) I b(yellowness S )

S Z7}7} zero, white calibrationS 3l H A5} 0w, o]
WA o] M= [=99.55, a=-0.05, b=-0.330]]c}

4. Ralg g2 Y KI 2Y

S8 TS A ZEE 045 pm membrane filter2 o 33t
3 HPLC(1200 Infinity, Agilent Technologies, Santa Clara CA,
USA)Z EA3}Yt. ZE2 Zorbax carbohydrate analysis
column(4.6x250 mm, Agilent)S AF8-3}H oM, o] S A ace-
tonitrile:water =75:25(v/v%), <42 1.5 mL/min, A|& FTF
© 20 L2 SH3, FE7]E RIGC)S ALE 5o BEE
A2 fructose, glucose U sucrose(Sigma Co)Z2 AFZAES 2
otol A1 F A W BHE AL 714 TS
A|2E 045 ym membrane filter2 33t & HPLC(1200
Infinity, Agilent)®2 Z45}ch 292 F714F 248 ZEd
Hi-Plex H(7.7x300 mm, Agilent)& AF23}H oM, o] FAN
0.01 M H,SO;, 942 0.6 mL/min, A& FYFL 20 L2
skl AE71= UV 210 nm(50 C) 5 AREsh3lem, #&E
AL glelo] =Q ©7] Ak citric acid, tartaric acid, malic acid,
lactic acid, acetic acid(Sigma Co.)Z HFZA-S ZA31o] A

2 Y ME /714 dFE A TH(Yoon 5 2016).
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6. = CIEA|OIH &taF B

QHEAJobd EAE A= 100 uLe 900 uLe] 0.025 M po-
tassium chloride buffer(pH 1.0)2} 0.4 M sodium acetate buffer
(pH 4.5 &g3t % 510 nme} 700 nmol| A FF=E 245}
Fom, F EAPIY FFHmgL)S cyanidin-3-glucoside
1—‘;_“‘6} Ad2(e=26,900 M 'em B 0] 83}e] ool A4
ArE

S
93 SR tHCheng & Breen 1991).

24k A% 24 olele] B4 54 891

(A X MW DFx1000)
(ex1)

Anthocyanin content (mg/L)=

(A=(As10—A700) pH1.0 = (As510 —A700) PHa 5
MW=449.2, DF=dilution factor, £=26,900)

7. DPPH F'.H:I?V\ Hes M

A3t A 79| FASE S ERIst]
93l DPPH =ttjZ &A5-2 £413F% T Blois(1958)2] ¥
< WPl 2459, ZF A& 0.2 mLoj| 0.4 mmol a,a-di-
phenyl-2-picryl-hydrazyl(DPPH) &8 0.8 mLE Y3 10x7t
sk, A2o)A 108 Fet HA§ ohF EFF=AE A
|3t 510 nmo|A FFEE SAAY. AT aR=
A& H7ret A2 IS 32 0 S¥EE Wi
£2 Ugydeh

8. BIIME BN

2}ol 9] 7| AL Losada 5(2012)9] HIHS LdF HEPs}
of A&t el EA517] 9)3}ed 20 mL headspaceo]]
9F0lS 10 mLE ¥ YHEEFEZZ 4-methyl-2-pentanol-&
73R 7B L &L direct headspace trap] .2
4238519 o, AH]+= Turbomatrix 40 trap(Perkin Elmer, Wal-
tham, MA, USA) AH&-81%T} Viale 187} g8l 71a+
o 1.587F 243519t AFR-EH &%= needle 110TC, oven
85C, transfer line 140°C, trap low 45°C, trap high 290C, 452
vial 20 psi, column 40 psi, desorption 30 psi. A]ZF2 dry purge
10, trap hold time 12+, desorb time 10+, thermostatisation
305-0]%lt}. Gas chromatograph/mass spectroscopy (Clarus 680
GC/Clarus SQ8T MSD, Perkin Elmer)Z EAslH o, AH2
Elite-wax(60 mx0.32 mmx0.25 um, Perkin Elmer)E AF2-5}9
3, B v 40TCoA 387 §43F & 3T/minE 180 C7}
A ASA = 10%7‘_} AR e, Al 5TC/min= 220T
7R AR 71 & 3087F 8% 591, equilibration timeS 20

2 =tk 542 | mU/min, split ratio= 1:1, carrier gas:= &l
B(99.9995%)= AH&SHAT 71748729 582 GC-MSE 9]
23}o] A& mass spectrum NIST data baseZ ZHM3lo 5
798]-011:]- Mass ®H 9]+= 45~450 m/z2 3}HTh AL YEF
FAZ 4-methyl-2-pentanolE- 50 mg/L7} B =& Z7}5E &
o] £o] WHu|B T|Eo HFeAc.
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10. SHAZ

2E AL 33] WHES}$ I, Statistical Analysis System
(v8.1, SAS institute Inc., Cary, NC, USA) SA ZZ 73S o]
g} EARMSGOR, B3te] $o14E PRI Y5t
HAHEA(ANOVAYS: 33t & A= 7t 28] {55 Duncan’s
multiple range test® H| W £} tHp<0.01).
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1. 2H| el ol Z& S

Al 24 2kle] duhAel 4 E42 Table 13} Zth.
o}l pH 327-4.269] W el 4319 om, etz The
Rol0 2felo] 7h Ura, A% =2 ghe 9lo] 7MY w2 g
Uetligich 22 A de 2 e 9419 pHE 3.39~3.81%
HlnA Z zolE el o= 9REE 9 347,
FRFPTE TR S AR Az el FAkgt
F2 032~0.82%2 F2E T eRlo] 7P 21, e
2 THE Ro67} 7P 23S BYth Z2 dEel A9
2 9hE 919 FAREE 0.39~0.82%= H| A FE Zol
WA Uebdh 34 g2 Ro2, Ro6, Ro9 €<lo] Th2 ¢f
ol visf ozt #A Yehytth Al 24 419 d3s 3
FL 962~1225%0]. 0™, HFFo] 11.06%S Uebfgich
7HeA 1P EO] T2 6.8-152 BrixE UERHS ™, Ro8
o] 7 Y, Yyz] 94¢le BE 10 °Brix o|Ao2 17]9]
oRlE AQdtile BE AYE 2RI AL & 4 AUl
24 219] Falotahal e 0~30.67 mgLE UERG o,

b

499 - Y45 - 24

=4 EFIYEIA

Mo

ALl ol QIA] gkekoH, Ro2 919 79 FolsHit T2
215 mg/LE ¥ FE Yo, fEloksit k2 7.33
mg/LE 32 ZhE B} FopHit 3ol 50 myL 21l
27 ¢fR19] vj&2 ¢F 73%E AL Al ol E oRRlit= &
APt e WH(Yoon 5 2016), HZE=20] -9, Folshit g
o] 50 mg/LE Zish= &1 H|&o] 10%0]Ptt= B
(Chang 5 2008)]] B]3}| =2 H|&S Uit o= 3o
E oIzt 2R ¢l9] MAE PP3IA7]7] 93l ofgf4to]
o g 23s}y] g&olzt AZE thRibereau-Gayon 5 2006). 1
2t 24 2918 23ToA 1070Y BB off f-2ot3
Ab TS 50.2 mg/LoflA 25.7 mg/L= FAsH o, Folgt
Ab BFEFS 108 mg/LoA 763 mgLE A= B
(Wirth 5 2012)9} Zro] ¥¢] A 5Y3t op4hs i-sha
UE oRIE ¥ F B2 wof ulat ofgHil Fhego] detd
= e AS &+ Utk

=

2. 2H| 2219] hue g}, color intensityQ} A=

E2A] 24919 huegh-Z 0.592~1.9909] ¥ 9jof] &3t3lom, 7Y
"2 ThE ol FoflAE Ro27t 13172 &2 3HE B
o, Aot Ay gtz e 24 2212 1.570~1.9908
2 AEdY s vre 24 ojlEg w2 S 23t Blau-
frankisch =23} St Laurent 222 1:12 3}o] TE 2A| g}l
9] huezk-2 1.359Z(Stavek 5 2012) FAF 2A|94¢] FoA=
Ro2¢} 713 ARSI T Hue 3h2 420 nm/520 nme] 4=
H|Z ojR1o) F4S 71 4 e 58% 35 9 shu=
Tz} T ME HIls Bany, SAFEE A5T &

ZolRAl Tk 0-215.00 mg/LE A ZYE Xjol7l & AL Ue AR7F Y| E gt 54 5 AR s4E 4Akart
2 bttt obghat #4237, Ro49} RoS 9hQle ofghte]  ofdhe SR, AREF Mo] ¥FMo g Wil 7Y
Table 2. Color of commercial rosé wines with grape varieties
Samples Hue values Color intensity L(Lightness) a(Redness) b(Yellowness)
Rol 0.900:£0.001™) 3.302+0.020° 42.96£0.14° 50.86+0.15° 24.83£0.12°
Ro2 1.317+0.008° 0.7780.024¢ 85.02+0.04° 14.97+0.03¢ 13.68+0.07°
Ro3 0.63120.003' 2.8800.025° 46.44+0.04° 59.37+0.19° 11.5140.16°
Ro4 0.640:£0.002' 3.615+0.003" 43.2240.31° 58.03+0.02° 24.57+0.21°
Ro3 0.592::0.003 1.290+0.013° 71.24+0.03° 43.58+0.07 8.43£0.01!
Ro6 0.949+0.0018 1.536+0.019° 71.13+0.07° 35.74+0.04° 20.62+0.10°
Ro7 1.990+0.037* 0.299+0.005" 94.99:£0.02° 3.33+0.02 12.07£0.05°
Ro8 1.570+0.006" 0.659+0.023" 90.01:£0.02 9.21+0.02" 20.38+0.04¢
Ro9 1.868+0.049° 0.326£0.019' 94.36+0.03" 3.20+0.02 9.76+0.01'
Rol0 1.713+0.016° 0.282+0.017 94.91+0.01° 4.26+0.01' 11.14+0.03"
Roll 1.263+0.008" 1.004+0.027° 78.20+0.18% 17.27+0.14 16.95+0.10°

All values represent mean+S.D.

" Means with different letters (*J) with in a column are significantly different (p<0.01).
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o] AFH dlolck. F= 2}ele] hueRte ]4 HEEZT}
0.5 Bzolu], hEaiA) AshE Lol 10 o)4e] 3He 2
A EHoha StchLee 5 2002). Color intensity= 0.2829 4]
36159 WYl &3tgon, ARG R THE 9] FofA:
Ro2 €}Qlo] 07782 71 R k& Helon, Ao 7
gtz BE 9lole 0.282~0.6592 WA a] ololrct XN
32 color intensityE YEMJ RITr Blaufrankisch &33} St
Laurent &2 1:12 319 9= 24 94219 color intensity+=
AAA 0.5915 YE 9o H(Stavek 5 2012), 45Tl A 159
A AAA] 2012 F715E 21, Salinas 5(2003)9] Aol Al
Monastrell FF22 JE&273 a48E Dsto wt=
24 2}219] color intensity= 0.29~0.672 =AM A|ok 24 =
Welslolol Felshe WE oflake 2 Holr} glront 7
Weez wE 2AlE o] 24 olo] ]3| color in-
tensity7} 2 A2 LR olof ZE ol AR
SR R, BE 2040 7|58 daE Ao 4
ZHEIT} WEL 4296-94.992) WSlo] &a9low, Watgof
9} A2t E THE Ro7~Rol0 &4l w9 #& & HIS
o, HAY2| 2 Tk Ro2 o= o2 Ad = vhE 24
opelof] Hl3 & Fe At ANEE 32059372 B
Fo| GA vehgen, detgojet Atz vhE €119 A
A== 3209212 A JElga, dde|2 9= Ro2 9
% 14972 ThE MR TrE 24| &Rlo] v|a] XA
et SIS = 8.43~24.839] 1 9]of &3t om 24l ¢
o W& 4T AP UEhA gt

3. 22X efele] sa|etnt |I|AF et
A AR 2A] Shle] Pt 4714R B4R Avhe

24k A% 24 olele] B4 54 893

Table 33} Atk 117] 941 F e &gl ASHA &2
Ro§ Shele =ato] ghelo]u], Lujx] gfele mE AgE o)
1A Ao 2 Yttt 2R A9E 919 fructose T2
27.58~45.25 mgmLZ UERF O™, glucose $HHFL 17.55~
52.13 mg/mLZ eI, sucrose -2 Rol, Ro5, Rol0 ¢}
ot A&}tk 24 24219 fructose2} glucose H]gi =2

W, RE Solo] Shelo R WE ¥, MA 440 BY F
HEE Aiofel AAI= gelon A2 Ao M2t
Rod Sfelgto] Z7]o] @ H7heh & wasteht 3 Wl

5 WES YAsiel A9 S8 YE ASR WU, §
2] S 33.10-96.64 mymLe] W9l St on], 3
o] 73.89 mgmLE LERNIT. 4t A2 Bo]= ofgle]
HER BT A R SIS shalojglon) Bag)
68.14 mg/mLaF= E1(Yoon 5 2016)9} A} ©}elo] Tk
29E gfRlo|gh= B 3(Chang 5 2008)9} AR 2 H, °l
£ Yoo 5(2008)%) B304 $-2ibet £uR7} GETt L
RS AZshE A} wElo] Sl Ao R Hlth 24 &<l
o £R8 §7IAS T, FH, AT 2L 24t
selE ik FHAARS 0~0.59 mgmLe] ¥ ol &5tg o
Q= Erol BE 9P TS tehid ghoren, AU
U2 WE Ros 99lo] Y B @ BT FANE
0.363~2.339 mg/mLe] W] 431 0111 A2 Q=
Roz sfell 71 1 4 250 Rolsiolel 44 e @
2 Bgon] A Tro G2 AP FFS e ekt
o} AFAE SRS 0.214~2.903 mg/mL RAF SRS (0~3.423
mgmLe] W9lo] Sateeh. Alghte] MALe R MiPE ma-
lolactic 2= Roli} RollE dojd Ao 2 Holm, Ro3~
Ro571A] 73l dE] 2 TH= 3£3} Ro8, Rol0-2 malolactic B8

oft

Table 3. Free sugar and organic acids of rosé wines with grape varieties

Samples Fructose Glucose Sucrose Citric acid Tartaric acid Malic acid Lactic acid Acetic acid
(mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL)

Rol 19.6540.35°"  22.4140.29"  49.12+1.04* ND' 233940.164"  0.214+0.098" 1.176£0.101° ND*
Ro2 44.51+1.99° 52.13+3.01° 0? NDf 0.363+0.026° 1.140+0.181%°  1.626+0.238° 1.230+0.528"
Ro3 42.66+0.27° 47.57+0.34° 0? 0.011+0.011° 1.038+0.141%  2.556+0.457°  0.503+0.088" ND°
Ro4  45.25+0.88" 34.96+1.45¢ 0? 0.182+0.004¢ 2.28940.265"  2.903+0.285° 0.143+0.040°  0.338+0.052"
Ro5 38.70+0.43° 18.41+£1.695  17.25+047°  0.396+0.019° 1.37040.024°  2.810+0.195° 0.073+0.005° ND*
Ro6  27.58+0.47° 31.61£1.32¢ 0! 0.596+0.052° 232740283  2.726+0.471°  1.404+0.116™  1.240+0.602°
Ro7 34.92+1.33¢ 39.28+1.67° 0? 0.246+0.036° 0.385+0.077° 1.485+0.379¢ 0.696+0.020°  0.241+0.038"
Ro8 0.00' 0.00h 0? 0.174+0.021¢ 0.861+0.172¢  0.790+0.330° ND° ND°
Ro9  27.90+0.33" 31.10+1.02° 0! 0.006+0.010° 1.19240.359°  2.132+40.194° 3.423+0.492° 0.644+0.172°
Rol0  30.62+0.55° 35.18+0.40°  14.94+026°  0.066+0.031° 2.03440.174*  3.651+0.289* ND® ND*
Roll  15.55+0.11" 17.55+0.28¢ 0? 0.207+0.076° 0.749+0.111¢  0.314+0.068° 1.567+0.066° ND*

All values represent mean+S.D.

D Means with different letters (*") with in a column are significantly different (p<0.01).
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0}o A

7 QolupA] e Ao WoliL, hulx] 4% shele Ut <l
oft Ao Az ogh e A FAL AT Ho|=
9l 5 50%7} malolactic HE7} LojuR] ¢k A3} FAREH
ZAolw(Yoon 5 2016), malolactic Ta = TjRE =
Aol A dojukar, 24 olF Sto]E eRloA = dojut
A GAY, dET dojdtis BHuote F-AFSY thBauer &
Dicks 2004).

o

4. 2M| 2le|
DPPH 2ICI& AN s

Al ZA) 9fRle] AE|e/d A A= Table 491 Zth.
27 ¢}el9] 2EZ s FFFS 50.55~99.55 mg% ol &
st om, HHgh 75.14 mg%s YR ch detgo = g
E 24 2RR10] 50.55 mg%E 7FY ¥ e Bgon, Az
2 U= 24 24910] 99.55 mg%E 7H o e HArh
datgojet HztE vhe eflo] AR ThE ol
Ha AHbE o2 o7t W2 ke B oL, Az w2}
o7 e o2 Uehdth eRlofA s EES X
FEET ofyzl, ol Fx7]Eol YN E FFS e,
A8717k0] A5 FEE s FF2 Z7HEHDI Majo 5
2008). A| o] HaH|o} X HQ) 5% Z=E o]-§5te] 10A|7F
LA A THE 5059 2A4] oIS EAg dat, FEeuE
Bt gkol 23.8~26.6 mg%2] ¥ 9jof &35} th(Baron T 2017).
ZE2EZ oIS FE s FY B EA% 2
H =941 184 mg%, 2A|LFI-S 66.5 mg%, To|E el
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S|
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UAE - 234

=4 EFIYEIA
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36.9 mg% YEHHtH= Eil(Paixao 5 2007)] ®I3f =2 2k
= UeSItE 24 919 F tEAlopd T 2.12~
21330 mgLE Y=o}t A=) w2t 2 2pol& et it
Bz T 24 2ele] 212 mglz 7P ¥ g B
on, gty o2 THE Ro77} Ro8 9491 7 gt okl &
oA ¢l Zo|7} gl ALz Uehyith 22 e = v
o}olojgbe A2 Yol Wt 60.34-212.30 mgLE FHeFo] =jo]
7F A Uetge, ol AxYER Frdolu 54 ¢
A of| w2 2jolgt A Z-ETh Monastrell 220 2 ot
= 27 919 tEAloRd L 16.05~26.81 mgLE UE
o, JexA3 gaax o o3 gt FUHeE Aoz
H 15t 0w (Salinas 5 2003), A2 £4Q19] B9 FFol =t
2} 248~789 mg/L(Baron 5 2017)0]| 1t B st T ESH
24 219 tEAlOPD-E A2 =} Hlof Rizhsim, 92l
= AF2oA AFZAl 3T A7 fele ] kEAJoFd o] 50
% At om, 45T A BE FEAJoPH o] EaljE =
Ao Z B TtKStavek 5 2012). 2HEZ ZA| 2}219]
tEAjOM] e FFT FRUH, Az ot F
A7F doju= Aoz AZAHN Ao Fes AvE 2
A £4Q19) A 73.75~90.41%% Ut e, AHukao
g FEYHE qFo] 225 PEEE A UEHRe
L, tEAlOP g AT ABTEATL Yl AeE U
Ep5tT

o

5. 2H| 2felof &v|

Im

Table 4. Physiological activities and sensory evaluation of rosé wines with grape varieties

Samples Total ( 1rl)qogl(;ghenol Total (?lrll;l/lz)cyanin DI(’;)I;IZ) Sensory score”
Rol 88.93+0.71°V 158.8143.38° 88.91+0.13™ 3.17+0.82%¢
Ro2 65.55+0.79' 77.206.74° 88.10+0.77° 3.17+0.89%
Ro3 90.40:£0.43° 186.30+8.65 90.03+0.11° 3.09+0.72%
Ro4 94.31+0.86° 213.30:+£4.43" 89.16+0.36° 2.92+0.58¢
Ro5 68.35+3.70" 82.10+26.19° 85.23+0.50° 2.2940.62°
Ro6 70.15+3.06° 60.34+6.29 88.25+0.23° 2.96+0.76°
Ro7 63.20£0.95" 3.62+0.26" 76.23+0.84" 3.57+0.81%
Ro8 75.42+0.77° 3.73+0.48" 85.35+0.28° 4.19+0.60°"
Ro9 50.55+1.741 24.66+2.71° 73.750.45¢ 433057
Rol0 60.20+0.28" 2.1241.07" 81.00+0.82° 2.9241.32¢
Roll 99.55+2.28° 80.27+0.95° 90.4140.33° 4.00£0.59®

All values represent mean+S.D.

) Means with different letters (**) with in a column are significantly different (»<0.01).

? DPPH : DPPH radical scavenging activity.
9 1. excellent, 3: fair, 5: very poor.
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A Al 2A| &9l 1159 Fr|4ES 24T 2a+=
Table 59} Zt}. Trap-headspace &2 F 4159 33HE0|
HEHGoH, 4FER 73, ALHER 22F, HEHF 4

T, AT 3%, 718 el 5T R YEhgTh 24 9419

Table 5. Aroma compounds of commercial rosé wines

=
DEEE A

=AE Al 24 ofele] 8 B4

895

75202 FA 2U2l 1-propanol, 2-methyl-1-
propanol, 3-methyl-1-butanol ¥} 1-hexanol, 3-hexen-1-ol, 2,3-bu-
tanediol, phenethyl alcoholo] HEZEH At L¢IZSFo FF2
50.18~121.55 mg/Le] WY &3tgom, HFFHS 89.55

with grape varieties

Compounds thr(:}(l);ld RT? Rol Ro2 Ro3 Ro4 Ro5 Ro6 Ro7 Ro8 Ro9 Rol0 Roll Mean S.D.
(mgL)"
1-Propanol 50C 5000 5.86 684 1121 1121 560 9.15 1081 846 0 849 593 760 329
2-Methyl-1-propanol 40B  11.667 097 065 126 126 0.75 080 090 111 1.08 073 098 095 021
3-Methyl-1-butanol 30B 16339 5542 7533 7828 3646 72.63 8620 86.02 91.32 68.1 108.49 107.27 78.68 21.12
1-Hexanol 8B 22637 093 087 022 022 1.06 251 166 151 08 309 161 132 089
3-Hexen-1-o0l 23122 0 0 0 0 0 0 005 0 0 006 0 0.01 0.02
2,3-Butanediol 120C 30245 0.5 028 026 026 026 022 0.2 017 037 020 026 023 0.07
Phenethyl alcohol 4B 43965 112 101 077 077 067 074 054 057 062 049 105 076 021
Total alcohols 64.45 84.98 92.00 50.18 80.97 99.62 100.1 103.14 70.99 121.55 117.10 89.55 21.92
Ethyl acetate 7.5A 6300 659 1320 7.62 762 947 1256 274 677 873 457 036 729 383
Ethyl propanoate 7721 008 013 0.08 008 0.09 019 009 013 013 0.19 013 0.12 004
Ethyl isobutyrate 7941 0.8 007 0.1 011 0.05 013 0.09 0.15 008 021 009 0.12 005
n-Propyl acetate 8121 0 0.15 029 029 0.17 027 0.11 015 0.11 009 0.19 017 0.09
Isobutyl acetate 9.191 0.1 032 039 039 020 023 029 043 021 0.2 028 027 0.11
Ethyl butanoate 0.02B 9912 026 087 055 055 073 072 043 062 052 142 055 066 030
Isopentyl acetate 0.03B 12993 1.60 1426 535 535 640 195 625 852 338 446 604 578 347
Ethyl pentanoate 15094 157 240 191 191 220 185 1.63 248 1.69 292 196 205 041
Ethyl hexanoate 0.014B 17.650 058 238 093 093 1.60 181 074 246 145 293 157 158 0.77
Ehtyl hex-4-enoate 18495 0 039 0 0 0 0 0 0 0 0 0 0.04 012
Hexyl acetate 1.5B 19310 007 027 O 0 0.17 0 0.16 0.10 0 0.06 0.05 0.08 0.09
Ethyl lactate 22087 292 333 027 033 063 174 105 027 721 206 242 202 204
Ethyl octanoate 0.005B 26428 1.65 12.82 184 184 220 556 137 9.67 813 634 705 532 388
Ethyl-2,4-hexadienoate 19.130 005 025 O 0 0 194 010 O 141 050 007 039 0.66
3-Hy drEo;l;yblutyrate 29490 0.09 0 0 0 0 004 0 0 008 0 0 0.02 0.03
Ethyl decanoate 02B 34717 0.0 1.8 069 069 026 033 128 271 133 260 1.64 122 091
Diethyl butandioate 35837 014 019 O 0 0.18 021 025 009 009 023 036 016 0.11
Ethyl-9-decenoate 36587 0 0 0 0 0 006 0 0 0 0 0 0.01 0.02
Butyl sorbate 38658 0 0 0 0 0 005 0 0 0 0 0 0.00 0.02
Phenethyl acetate 0.25B  40.794 014 023 012 012 010 O 0.08 007 006 0 0 0.08 0.07
Ethyl dodecanoate 42214 0 0 020 020 O 005 045 0.09 0 0 0.07 0.10 o0.14
Ethyl hexadecanoate 51514 039 0.12 006 006 023 052 010 O 063 034 030 025 021
Total esters 1652 532 2041 2047 24.68 3021 17.21 34.71 3524 29.04 23.13 27.71 10.65
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Table 5. Continued
Odor
Compounds threshold RT? Rol Ro2 Ro3 Ro4 Ro5 Ro6 Ro7 Ro8 Ro9 Rol0 Roll Mean S.D.
(mg/L)"

Linalool 0.015A 30.880 0 006 0 0 0 0 018 0 0 0.17 0.12 0.05 0.07
L-alpha-Terpineol ~ 0.25D  36.533 0 0 0 0 005 O 0 0 0 01 0 0.01 0.03
Citronellol 0.1A 39.189 0 0 0 0 0 0 0 0 0 004 O 0.00 0.01
Lemonene 0.015E 46.557 0.07 013 098 098 039 0.15 025 060 0.08 0.14 006 035 035
Total terpenes 007 019 098 098 044 015 043 060 0.08 045 018 041 033
Acetic acid 25983 034 140 0.18 018 0.17 097 008 O 029 013 0.14 035 043
Hexanoic acid 042B 41705 0.11 0.10 0.07 007 014 010 0.07 014 009 021 010 0.11 0.04
Octanoic acid 0.50B 48907 040 014 025 025 034 0.11 017 020 0.6 023 013 022 0.09
Total acids 08 164 050 050 065 118 032 034 054 057 037 068 0.40
Acetaldehyde 4.589 0.14 0.05 0.05 0.16 009 0.06 018 018 950 1.16 3.13
1,1-Diethoxy ethane 6420 0.07 053 026 026 027 044 045 043 023 031 O 030 0.16
2’41;222?1 8951 004 0 007 007 O O 004 026 0 O 0 005 008
2,3-Pentanedione 10.582 0 0 028 028 018 0 0 0 0 0 0 0.07 0.12
Acetoin 19420 O 208 0 004 006 117 04 0 0.12 007 027 039 0.66
Total miscellaneous 021 275 066 070 051 177 102 075 053 056 977 175 276

Total

82.1 142.76 114.55

72.83 107.25 132.93 119.08 139.54 107.38 152.17 150.55 120.10

26.55

D Odor threshold reference: A: Guth H 1997, B: Cullere S 2004, C: Li H 2006, D: Ferreira S 2000, E: Zalacain S 2007.

2 R.T.: Retention time.

mgl, EZHIE 2192 mgLE BX Zo| WA vt 7
g g2 vk Rod7} 71 22 s Helon, Az
9H= Rol0o] 7HE &2 ks Btk 24 919 o AH=
B 2 20%02 L 16525320 mgLe] Wol &351%
o, WFZHE 2771 mgl, ERHEAE 10.65 mg/Lo|Qith. 7

shele] PIEA) GFS T

o= T«

(2016)9) B310] o3t TRo|A AAtEL EFo] e
£ ol gale] BE A% 24| 99l 2639 PR B
st 23k OAV FH 7]&2 2 & 1 B-damascenone, 3-methyl-
butyl acetate, ethyl hexanoate, 3-mercaptohexyl acetate”} 7}3¢
Ao Hrlsgon, 2u

W2 BE Rolo] 7Hg HE e By on, g Ay
92 WE R27H VY RS S BT Sl TSR

2A4) ofelahe ThE AaE tE gk ol el AHgE
ZE F33 48SHs BR 9 ¢ W] BE Holztu

F7] =S Aol HA B2 e s oY 1 & Azt Elth(Salinas 5 2005; Alvarez-Perez 5 2012). 24| 2}<l
e wHGTh 102 ] AR $E2 9N g oA 45T H29 YRS 5 4502 linalool, a-terpineol,
© 2 Ui odor activity value(OAV)ZH= 7|dS AME3lo] 3} citronellol, lemonene 5-©]t}. Linalool2 flower, lavender & &

359 o3FalS H7gtcH(Vilanova & Martinez 2007). A|T
Z2A o9l JAHE st & Hatgtol OAV(odor
activity value)ZtE ol AA 24| Q9] gFr|EAJ & F3Z
") X]= S¥HEZ = ethyl butanoate(strawberry, lactic), isophentyl
acetate(fresh, banana), ethyl hexanoate(green apple, fruity), ethyl
octanoate(pineapple, pear, floral), ethyl decanoate(fruity, fatty,
pleasant) 5 5&°2 UeRGTtHCullere 5 2004). Wang 5

A< AU glew, HE A= = Ro23} Ro7 £4¢l, |
Zt= THE Rol0 £4¢l, 2 E THE Roll &RIoA HEE G
o, OAV glo] 1 o|Fo= F7|EA F3F= vA= AL
2 et} a-Terpineol, citronellol SFEHE-2 Rol0 7 d|2t 9F
Ao Mgt HEEHU O, lemone} orange F E4HS Ze=
limonene 3}3tE-2 HE 2A] oloA HAEEHUNCH, OAV
ol B 1 o] S Uil itk A= F 371 sjtEol &
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21 %] 9] © ™ acetic acid, hexanoic acid, octanoic acid2 OAV Zk
o] 10]3t2 Fr|EA o= & FFZ 1A A 2 Aoz A}
Z+= ) 7]el SHE=E acetaldehyde, 1,1-diethoxy ethane, 2,4-
dimethyl pentane, 2,3-pentadione, acetoin 5 5&0] AZEH S
o, o|5 IR}HEY F FHFol 0.21~9.77 mg/Lo] 32 H, Rol 9]
o] 74 21, Roll gHgo] 7Hd w2 32 UeEhith
FFYE 175 mglolgon, E2HAT} 2.76 mg/LE 942l

Zrell 2 Hol7k 9lge & 4 ik

6. 2| 2felo| BsHAL

AT T 2A] 219 BEA B Table 49 2k
12 Ue 94, St Ul YBOR H4E v7l AT Ros
ofQlo] 2298 7MY 7|3 =7t 943t Ao ' UEgeH, F
AHeRE fol7l Y AR eyt 8 &ow
Ro49} Ro6, 12| Rol02] 9}elo] 7] S w7} 022549 o n,
Ro8, 9, 18] 3L Roll So| 478 djo] AT 7|5 w7} L 2

o= ekttt 24 9491¢] ]S E0] G v]HE Ao
£ AT o) 1 2 9 AL AoR HuEgs, B
AL 8950 2A ol EAS HARE A3}, Ro8S A
o] §3}1L, Roll& ZH =21, Rol& E5of o8 A=
7 $e 02 HARIY 2, Ro7S FHAY, Ro82 & &1
A, Ro9+= 4FH 7} dekal ARSIt Wil 7|57} 7
A 47t Rosi Aol w1, elapol i, ool
HEY1 AAHQ] 2371 2 A2 Hrstant o] 24
AzRE PeelA a7t 2 ol ALY E=
£ AL P} TE Tjo] Mg 2FelT, =
FARS o] 835t 20T A=l 12} HaF &, 22}
¢l malolactic YFELE 0]F0]AA] YT E HALEE I

Astelek ABEA} M & Ros 24 okle) B4 5
SHAN 2T A AR 2T 24 9l T
ZE2 PUYeE AEstgon], Aae oF =4 o
3} color intensity+= =31 FH2 MAE Wol| {312
AEAO AFE T2 o] it 71T =t #8k
o}ol 858 AQE 2}9] © 2 malolactic a7} UoJL}A|

Qgpo] BRa 2lo] et 7 EEA} EUc

Q azs

w2
e

[>
g o

2 =1 )
=

S 0 B do by o
ofj

o

[e]
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Qo U HE
S A ATE I = A 2A) ele] EA EAS ¢
of 7] 9]3f, 2016\ hEtHl= AZAA 1159 &l
TFAste] dukEd S4 2 A, Y8 4 RS S
AAFS AAEHTE 9F2019] pHE 3.27~4.262] W Ylof| 4319
on, AR 0.32~0.82%2 A2 TE 9Relo] 7P W
A2 e olo] 7P EA Yetsth 24 219 {7

24 AW 24 ole] B B4 897

oFHAt 2 0-30.67 mgLE YER o, ottt &
< 0-215.00 mg/Le] Hjofl £33t 24| 24919 hue gh2
0.592-19902] ¥$lo] &algon], Wakgol2 FHE Ro79]
7H =2 S R 2A] 2919 HEE 42.96~94.99, A
AT = 320~59.37, A= 8.43~24.8302 BE Zo| Y
et 27 ghele 1719 Egto] gfelat 10749 A9E
doloz TAEigon, A9e deld §Y PGS
73.89 mg/mLo|uct &7]AF &F F AFARE 0.214~2.903
mg/mL, ZAF S 0~3423 mgmL W o] &3FFo

malolactic W& o] R = A2 Yol e} k2 A Yeth 24
ohole] WelBY F FESE FHFL 50559955 me, o
Exobd RS 2.12-213.30 mg/LE P29} Al2Y 7 2}
o7} & ALE YEgon, Mg sos A =24 ¢
Q9] GBS 73.75-9041% Lhehideh. 24 2tele] §
RS F 41T HEHNeH, €IS/ 7F oiEH=
5 2%, F2AF 45, 4R 35, 7|5 8RB sEoz |
ERgtth OAVZE 1HG 2 24 919 7|22 9o =
1-propanol(alcohol, pungent), 3-methyl-1-butanol(harsh, nail po-
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lish), ethyl butanoate(strawberry, lactic), isopentyl acetate(fresh,
banana), ethyl hexanoate(green apple, fruity), ethyl octanoate
(pineapple, pear, floral), ethyl decanoate(fruity, fatty, pleasant),
linalool(flower, lavender)i} limonene(lemone, orange)©] 1Tt
TeAA A, AL 7 she] ik A F2 AR ThE
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