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Properties of Wine from Domestic Grape, Vitis labrusca cultivar.
Campbeéll’s Early, Fermented by
Carbonic Maceration Vinification Process

Won Mok Park*, Hyuk Gu Park, Sook Jong Rhee, Kyung Il Kang,
Cherl-Ho Lee and Kyung Eun Yoon!

School of Life Sciences and Biotechnology, Korea University
Department of Horticultural Sciences, Seoul Women's University

Properties of wine produced from domestic grape, cultivar Campbell's Early, by carbonic maceration vinification
process (CM) were investigated. Process required whole grape clusters without crushing or destemming and no
yeast inoculation for fermentation. Fermentation heat was not generated. Yield of wine was 77%, close to that
obtained by conventional process, 76%. Acidities of CM wines, free run and pressed wines, and conventional
wine were pH 3.6 and 3.3, respectively. Tartaric acid contents of conventional, free run, and pressed wines were
1,813, 4,691, and 5,633 ppm, while those of malic acid were 3,446, 2,077, and 2,275 ppm, respectively. CM could
reduce malic acid content by 2/3 that of conventional process. Both processes gave almost equal amounts of citric
and acetic acids. CM wines had intense grape aroma and deep purple-blue, natural grape color.
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Saccharomyces cerevisaes AMESFATE A4 EE W Al
FroMe AT Hag a9 Pageur Red, Wy3041%5(The
Beverage People Co., USA)S ARE-3IL, CM AlEFolx=
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monohydrate) S F71ste] F=S 25%E ZH 3 T potassum
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AT £H

A= (Totd acidity) 3792 v1= w419 tataric add Y]l %
o7 ZA3A 95°CY AL 284 100mLY), XEF 5
mLS 412 % phenolphthalein £ (1% in methanol )2 54-8-%
A7Vetdth ol AS wH7]9lol A buretteZ ©]8-3te] 01N
NaOHZ AA 3t A|E7t BE3Moa 15% Ax WS &
AAN7]= NaOH F& SH43e F, o] 4o 0155 Fste] F4t
L2 F39H12). pHE pH meter= =331t
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]14 2

EE=FE 5000 rpmoz AiEE|sle] Aeds FHsle] HPLC
(Hewlett Packard 110, USA)Z §712HS EA5190th Aminex
HPX-87H(Bio-Rad, 300 mmx7.8mm) columng ©]&-aksitt. o]
T4OEE 0005M H,S0,5 06mL/ming £=E= ke UV
detector=. 210 nmellA] &9 8133t

Alcohol s &F

EEF 100mLE S5, ¥Ase] 50mL FEe] SRS W
< F 7ol SRS Ahele] 10mLE & 29§
AR 22 =S SAHAATH).
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Fol X A, 353 TAE ST ddlor Has sk
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ol T=F7 Ale Ex A Gof dol glonz s
sted ATh ©]E pressed wineol2k 3HATE CMelA free run
wine?} pressed wine®] 5/4do] thERE & AFdME ol5S
7z Bt 5390w, Zzte] 54 B4tk CM
wined| F FHL ol59| FAE WUTh

TS gI2T2 Aol TS 20029 =72 Beajolas
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=4k Campbell's Early 522 AZ% conventiond wine,
free run wine, pressed wine®| 3%F X E=F9] gzl &of sk
Aga BAREAS A AEAA 2= AUAE flof
7] flste] Al Abe] =2pe] PR HE WS o]&dte] 7}
sample®] M5 EXTH A5 Q1M AR IS
o] B4 Hrisle AolBE H243 H7)(red color and
brightness)= AlZM 02, 7] (aomaye $2H3 o=, 18a gt
(taste)> M|ZHA o2 747 150 FEES AL stal 7|55
2ol & ARSI FHE 1089 pandS Mgt eH, 3t
535 At 2l A samplerel dl@shs 449 AEA
£ whro] FAL AR E 7] o)t wrle A=E ok
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Fig. 1. Thevinification processes of wines.
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Carbonic maceration vinification processe 53] Z 2ol A
Aldsi, warizte] #al, Fddro] FH3H Beajolds Nou-
vearstyle wines AAtshs WH O R AREEH(9) o]FHA A4H
H 2rFE oY YR AYEe] 5 Frh13). &
2 71 §Ao] B Ho] ) & 5] zHF ol Al
TEFR 2 om(10), totd antioxidant activity”} =TH11). =
gk yeaste] Q1913Q] HFol floj= F71AA 2o 2& =
2le] tiate] efste] Ex 22 Y] ol ehandl® %0](8), =
2 X% YR EAsk= ol Aol 954{(9,13) Hart 7
7he] x5 SoA] JPErtar apm, g 243 TedolE
olgatnE ¥& Aol I g Ao AA xzeo] . gl
th HE oA Wdo] dojux] gong waxE Yzl
2] ¢rolw HTHE). teo] AAH o =Z mdic acdd] TS 7+
2ATIBRE nST S AT & F50 XEE o8 ¥
T AL FR8). 7] AFES U AL xe 2 gxd o)
afdstedof & Fa3k FAKoIth FA =4 Campbel's Ealy
FEo EnoME o]¢} e Fio] dojuerte Adsiit

A BgFoME AFEE 220kge & 1601 EEFE
AT & FIME 76%] =g &S Ao Cvd
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HUL & Jolgle X% IHES pressdll ¥ A4 50L9]
pressed wineg AUtk A 140L0122 A8 F= 180kgel
A FEEIR o T7%0] X FE&S ATk Al gz
yeast HE T 3UFE 3] AlFsle] AUl 20°C W]
2JellA 30°CE A3let HE2® Ao AT & Yot
CMe] ZrazE %7]9 20°C WollA] AUle=E 3B5°C7HA
FeAFou dExe g A 18 AR A9 2
S kA gttt wEbA ole CMolME Wzo] Bt
(82 AT it A4 T=F DIl o
o] TAFEH o] Fo] 30°C ooz L2 yeat?
S A3AIIE AU yesste] o] FAEE= duck
ferment@’do] Aoy g o] WAsaz} 7t WAAES
Zk5eojof Bl (14). 2=y CMollME wdo] 3 dojux] ¢
of o]} 72 AJAdo] FQ glor=E Agu] 9 gH|E Azt
gk 4~ 2t} Corventiond wine 478-°] 76%°]%13L, CMollXA]
T1%2] &S Ao F A bl AL Ape]zt flith o]
yeast®] =20] §lo|l= €7|H Z7AM E=FE A 5
AT U AXFHE). AR a A E HEH &5
o ¢t WETF F2 o]FoR= Aol wkate] CMX HE
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Table 1. Total acidity and pH of conventional and CM wines

Wine Totd acidity (%) pH
Conventiona wine 0.79 33
Freerunwine 0.82 3.6
Pressed wine 0.79 36
B-wine 0.66 34

Table 2. Amount of alcohol and acetic acid in conventional and
CM wines

Wine Alcohol (%) Acetic acid (ppm)
Conventiond wine 14.3 281
Freerunwine 6.5 411
Pressed wine 81 350
B-wine 120 3

Bel AX3THE). WA CM wineE°] pH 36% A3)s=
R it oA ke Pl shol(Table 3) 415 =718
AA sh= 88le] | Aoe= AztET) AF7EA] conventiona

method2 A2 =1J2F Campbdl’s Ealy %9 £532] pH
7t Yol |F Alubo] &Aoo, RIIE CMOE= pH7t
ol A Algte] HalEE CM wing?] A 4o NZe #
A7 FztE), FA=E conventiond winee] 0.79%°]3L, o]
thale] free run wineo] 0.82%, pressed wine®] 0.79%°]3lth
(Table 2). & F*F=+ corventiond wineZt CM wineS°] &3]
0.79% AEolPorz, CMo] FAEE A3t B(6)
o= o7} Utk dubdo g FEFo] FAEE 0.6%elA
0.65%7} HAGsltHE)e FHAIAS 2 vhad B-wine&
0.66%= Aol v¢- 23 3IcH(Table 1). ©o]e} o] =hufjit
Campbel’'s Early TE=F9] A7} 28 71 ojnpy F359]
Exog MzAL FALE 2o Fedl wmgdith & o
TV} 2o FAMETE 7HAEkal, Bt HoW FAET) =

02 Fof Jrk15). FW Campbdl's Ealy £ F4H=9]
Hato] oF 085%% HlwA Eow, Wi Y 15% FE
2 )9 Yrhd). w24 Campbdl’'s Ealy® THE T
o FAETL e A LS| SAl iy AztE, F
AeE wAshs Aol dAolgtal AlgE) o]F flstelAd
= 2E A A &5 HUlsle FAEE ddte s=

314 g vk o] HAelA A | dEE HF] 95l A
o] 'S Hulshe Z0)(14,16) e AdE TS
1g FellA] stedzict. L o]l potassum bicarbonate
E 718t tataic adds A Aoz AAT = U,
cdcium carbonateZ ©]-8-51¢] “double sdt precipitation” g2
2 tartaic acide} mdic acids Al A|ASIS EEFo] FAF
ZE WA & F Ath(13). Y=elx= mdolactic fermentation
< 7P RO R ARgshHR) EluEtelM = obE A7t
njoFet AAJolng o] W] Ayt e Eoof Srial AlE
#

715k EEoA FAEE A= F Aot 53]
tartaric acid, maic acid Z# 3L ditric add’} f-7]14He] thE-ES
A gkt

Tartaric acid= corventiond wine®] 1,813ppmo.=Z, Pak 5
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Fig. 2. Concentrations of organic acidsin wines.

@2 A3t vl FARIATE CM wine& o]X ) w94t =
free run wine2 4,691 ppme] 3, pressed wine2 5,633 ppmo] Sl
t}. Corventiona wine®] CM winelth 57} W& AL ofu}
T AL ARoR FAA Bt dojdk o= AlgE
ok CM winecll A tataric acid®] &3] &2 991 A8k
oF & sAolt}, 2 B-wine& 5578 ppmS=Z, CM winezt
Hls=et 43S RATHFg. 2).

Mdic adide X=79] stz} F2E AHshs 83 8409
o} webd A £5F wE A maoladtic fermentation
S AXsl JE=F Y9] mdic atdE ZAaA7)= Aol )
23 ZAJot}(3). 2B CMLE ¥=FE Az,
<ol maolactic fermentation 48 AXA] gkol= malic
adide] §Hgo] AAF R gt dth@g). AAER & AT
A3} conventional wineollAl malic acide] &EFo] 3,446 ppms!
Zol| vt CM wine2 w9~ wokth = free run wine
2,077 ppme] 2, pressed wine 2,275 ppmol AtHFig. 2). °l&
o= B33 dx5kg Tt B-wined mdic acid g 1,980
PPMSE(Fig. 2), ¥ A7 CM winezt H|s:gt oIt =
2b x50 Az maolactic fermentationS AA]Sh=
FA= Al A gle AR Fotatar Ut o]Zlo] =4k
winee| A=A Algte] =2 o]f= AZE™ mdic acide] ¥
g A @A) sdsielor & Fagk A Fo dhelth. CM
2 mdic add®] o] TaEHe AS FHIE AL w2
FAQ Ao, ¢ko 2 mdic acide] AIEE sl & 5 3
= o g AlRHEDH

Citric adid= E%0lA tataric acid-} mdic acidol] vlste] A4
Feg ghgo] domg IwF A|xofA oo tigh 5t
227t Qe Boz Az, B A¥A conventiond wine
o] 1,880ppmeli, CM wineE% ©]¢} H]<:=3k &0l =
free run wine®] 2,011 ppme]2 o™ pressed wine 1,266 ppm
o]AtHFig. 2). wWeb CMe] ditric acide] Tl Ae] Fgko]
e Zoz AztEr

Acetic acide TEIGAA Ado] Aoz ALt o
2= Acetobacter spp.2] 240 A wie H7F AAE] 2=
o] WAl HRle] Hr|x gthQ3). ¥ AFlx+= acdic acid
9] sFFo] conventiond winext CM winedll A wll-¢- Wit =
corventional wine2 281 ppme]1 3L, free run winee] 411 ppm
o], pressed wineZ 350 ppmel ATt THE f7]4kel H|EHA
acetic acid®] o] w2 AL it 9ol AR
R AoR Ag Y, ol H|sle] B wine 3ppmeE 7
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Fig. 3. QDA diagram of sensory quality of wine.
A: Aroma, B: Taste.

Table 3. Sensory evaluation of flavor in conventional and CM
wines

Conventional Pressed Freerun
Red color 7.6154 8.2923 7.6654
Brightness” 11.2269° 6.3923° 5.8654°
Aroma
Sweet 6.3192 7.7038 7.4846
Alcoholic? 8.6615" 6.4192 6.5923°
Grape 6.9269 7.5346 8.3769
Fruity 7.0154 7.4923 7.8885
Yeasty? 6.6923% 5.60007° 5.2423
Acidic? 7.8846% 5.9115° 5.8615°
Tadte
Sweet 6.0769 52731 5.1423
Bitter 7.2423 6.2346 6.8577
Astringent 7.6154 7.3308 7.5192
Grape 7.1385 6.4923 6.8654
Fruity 6.1423 5.9462 6.7808
Acidic 8.2846 7.1692 6.5769
Preference 6.1846 6.9077 6.4538

Yp<0.01, Pp<0.05.
Different superscripts are significant in the same row.

o] EAEHA] LUth(Table 2).

Alcohol &HzF

Alcohole mugte] & gkl F9-Hr}. & o]8do=m o 3
Zke] ZAN| 2= 51.1%, 3 EE 59.0%7} dcoho® AsHeTh
(13). Z=Fo) #F3gh deohol = 1%l 13%e|t). weh
A1 dcoholE=7t 11% ©o]/de] =W x2xe] e 24%
2)7} =ojof l=tl, U Campbdl's Ealy?] Hi 3 %7}
15% W9l(4) olB=, Mes Arisle] des 2gsioiof g,

B Aol A corventiond wine A& Al mugtol] AES 7}
ale] 5% ZA3IPOR 2 doohol FE7}F 14.3%R1H Bl
CMolME BEE 2H3R gdgerz AxHo=Z dcohd &
=71 @itk = free run wine2 6.5%°]%13, pressed wine
8.1%°] A tH(Table 2). B-wine2 12%°]%lt}. ol 9= EEe
F FreFo] 24%el oA Fe o TS NS B
ozt e CMolM = g2 o] &3le] deohd s=2 =2
shk= A77F "asith

ZsdAl

H2 Aol M= pressed wine®] corventional winedt free
run winesth SRR A fFelxk=s & 4 /il Bl
(Brightness)= corventiond winec] CM wine?] pressed wines}
free rune wine 2t} 953 =o4tl o= EF3 &
conventional wine=-t} free run wine 2 pressed wine®| =9ko
U, BAA] folxks itk 28y dooholde corventiond
wineo] 95314 =gkth v £ IS free run wine 2
pressed wineo| conventiond winekth &tttk & A9} Alut
< corventiona winee] free run wine 2! pressed wineth =
Ath(Fg. 3A, Table 4). BtellX= @5, 25k, 2882 conven-
tionad wine®] free run wine @ pressed winet} =94, EHS
g, 2% gh 3 gtk gEA = corventiond wines} free run
wine ¥ pressed wine 257 Y238k A3E B 4 A tHFg.
3B, Table 3).

W5 HAKTable 3)°14 CM wineo] AdollA] 2jallo] =7, bt
719014 conventiond wine& 11.22°]%13 pressed wineddt free
run wine 6.399} 5.86°1t}. °]& conventiond winetl CM
wineo] Azbo] wl-9- Xsiithe A& ¢Jnlgith. 53] corven
tiona wine F2291d Wkl CM wine! free run winest
pressed wine 257 Z1gk FAlog 9] Iwe] 2pAM s} wl-p-
AR ol EEFe] Abwel IAVE ol AR
Stk & corventiond wine2 pH 3.3°]%l°o1} free rundt
pressed wineS 2% pH 3602 E¢tH(Table 2). pHel AiAl=
o] AAE WA} free run winedll 10% citric acidE H7}st

pHE w5 A AZo] A2 FHoJAHA pH 284 +=

2 Moo= Wt WA CM wine®] 1g A
ARl FH2 IO WEAT]7] fetoae L=
Sk 7EA] wiRtolgtar AyZbE ), e MZS Ao

TANS H7HE A= 4l gle] F71E & e

7] (Aroma) AEoNA DEet 7)ot E=F0] pressed wine
7} free run wine®] =3 corventiond wineo] S9kth ol&
CMelA A4 & gFo] FZo] v EHH0IYUSE HAFT
HhHe d3& WA, g% WA] 9 Al WAjeA = corventional
winee] ¥ pressed wined} free run wineo] Skt o] con
ventional wine?ll 4] acohol o] =il (Table 2), yeatE AR
slow, Awrl Yold Z(Table 27 #do] Aot Algd
THFig. 3A, Table 3).

tH(Taste) =04 corventional winee| €5tz wedlo] free
run wine 3 pressed wine Rt} st Ao EujE 211t} A
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G2 dEA oAM= Pl X HEE HEZY, diFEe
A& AAstAok FeH9). FEl= oF 3% tanino] EFF
Ho] Jong g Ho| HEE AASHA oW EEFTE &
gto] Zratal = dufe] g2 nto] Xsithg). AR Fxgol
ME £02 AL sht B2 Algte] AaxEw 7S 1Y
olth, tiotR =M= A7E71ek F7] Aol Fgsl.
CMolM & Z2EfFolE 23 iz golx Fol A= wa
ol 48 gle AHE 7K ok 2 4F
&, xedo] A= CM LRIIGS
- 2uta) gent HelA 2iEte] conventiond wineE.th CM
wineoll A SFkTHFig. 3B, Table 3). Bady(2)2} Jackisch(12)¢]
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