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Suitability of Domestic Grape, Cultivar Campbell’s Early,
for Production of Red Wine

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

Graduate School of Biotechnology, Korea University
*Department of Horticultural Sciences, Seoul Women's University

The domestic grape, cultivar Campbell’s Early, was investigated for suitability for production of red wine. The
factors for red wine fermentation and quality such as concentrations of sugar, acidity and organic acids in the
fresh fruit and the wine from the grape were analyzed. The average concentration of sugar in the fruit was 14%.
Since the concentration was not sufficient for fermentation, sugar was added up to 23%. It resulted in
production of wine with 12% of alcohol. The total acidity and pH of the fruit were 0.8% and pH 3.4
respectively. Those were optimum levels for fermentation. The fruit contained 3,649 ppm of tartaric acid,
5,339 ppm of malic acid and 948 ppm of citric acid. The wines from Icheon and Youngdong, which were
fermented from the grape and M wine which was an imported red wine, were tested. Their pH were 3.5, 3.4
and 3.7, and total acidities were 0.75%, 0.71% and 0.57%, respectively. They contained 1,881 ppm, 2,098 ppm
and 8,534 ppm of tartaric acid, 3,033 ppm, 1,952 ppm and undetectable amount of malic acid, 769 ppm, 389 ppm
and undetectable amount of citric acid, and 3,337 ppm, 2,368 ppm and 11,991 ppm of lactic acid. This results
indicated that M wine contained much more amounts of tartaric acid and lactic acid than the wines of Icheon
and Youngdong. The sensory analysis showed that Korean students preferred Youngdong and Icheon wine to M
wine. The analytic results indicated that the domestic grape, cultivar Campbell’s Early, is suitable source for high

quality red wine.
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3L 53] AZele dstel & @7 AE HER vinifera
o] Aujell AetA] Gk A FWHlA 7P Wol AAn)
=+ Campbell’s Barlly #5852 v=olA A#st Vitis labrusca
Fol Fapn vt Z1Fx27do vl AT, o] FIL,
L Bt AHAR ol gormw oo Foio) & ure
Zxola, 27 7t A FEE o] F2 vk Campbell’s
Barly =% PlFoM HEEF38 ARZE BEFEIL, table
wine, sparkling wine % dessert wineSZ THETI®, Lo
AP X 2Fd B =Eo] BAFHIZ o), giFol
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X% el EA8-8 Campbell’'s EarlyF52] A4kA9 15
Aol ZE3tE ExE 3 2] 2001 8Y 21U FE

FIoF 2@ ARRE InE 20004 88 F40 28 9

Gt ZFEG T A (refractometer)2 H]
Z7A) (hydrometer)2 S35, pHE pH meter® 2831910}

Total acidity

Total acidity 4> 7= 219 tataric acid H|
=339} 100 mLe] 95°C2] AL 2o SmLY X
412 % phenolphthalein -§94(1% in methanolyS 58-S
7Feksiet. o] Ag sNtr] fjolA wHbslEA buretteE ©l
&ta] 0.1 N NaOHZ- titration3}iTh EEFHo] RFMO
152 A% W8S §FAA7E NaOHES 54 & F °] ¢
ol 0158 +3t] total acidiys AT,
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e IEFF 5000 pmeE YA EEsie] Aeds
#3}o] Hewlett Packard 110 HPLCE §714+8 E43315 1)
Aminex HPX-87H(Bio-Rad, 30 mmX7.8 mm) columng A&
9, olB e ZE 0.005M H,SOE 0.5ml/min® &%
Z &} UV detectorE 210 nmell A #2933t}

Yeast

Saccharomyces cerevisiaeS AFE-3HATE o1 AP A=
Montrachet(Red Star, Universal Food Corporation, Milwau-
kee, Wisconsin)&-& A&l , 9% ADT M= Fer
mivin(No. 7013 INRA Narbonne, Chile)d|&-& AHE-sTH

Alcohol
EZe2U19) alcohol3HEE vinometerZ 7 8T

WAReIN Y, 9% AETe dFRE Fgoer E3
A= zpol 7} UATE F AIF Y] E A :

o] AEP: 200kgd] X=E stemmer and crusher® X
=4S HEd 33E 90% oPde AAE F, 300 liter %
ofgo| Wi, BEIF 25%7 HES A" FUIe,
20 ppm®] urea®} 200 ppme] potassium metabisulfiteS -
& A7)l A #EF TS malt extract brotholl A 27F wjF
3 yeastZ mustdl] FES T IV 5F0l ARK{AL, TF
o] HIY S A HAste] ARAZR B § oA 7Y
7+ 123 2EE sk Y mustE: 284 Aolx Aol
9 2 FHo7 AN cape AT 7SO aerations
st yeaste] $2412 FRAATH oloh Zho] 1A ¥E T

Z AZ AYA AF(free run)The 1Y) 20 liter 2] &
Exo) 18 liter A% ¥ potassium metabisulfite® 20 ppm

rlo
o
&
o
iy
a

A

A Z7bea 4ol air lockS AA|ste] A E = w7t
28 WEE 9% T fYE AdERTh 35 Fo) 1
2b rackingS AAEATE Siphonl 2 F5d-S AZ e -8
WEZE 73 Lo B8 JHES AART. R
Z (2001 19) 23} racking3kZ, 2001 5¥] 32} racking
g & ey =9ttt ol rackingA] potassium met-
abisulfite 20 ppme 75T

FF NPT UtRY ZEFFNA AAST 2
Z stemmer and crusher® EEXEE EEZN HAEE 90%
14 AT &, ARe Hrtetd g 23%%E ZAHSHL,
250 ppm®] potassium metabisulfites THF musts: YEEYF

5 tonS©] stainless steel LEZ] Fol $xg A=+
2tk sk Ad F 30°C AR wEEgh Eof 1]
A7) dry yeastE: musto]l FEIA FHS53H
Z ZYd YAstgens BFAY Fo I
o] UA FFRCBRE cap®] o] HA Forn=
Aol a7t U tHsubmerged cap fermentation). 717t
7hsst 34 AEelA 1087 1 2EE 3 T, 2L
dazg &AM BAEE AR WS EE air valver)
A dAE Aeelr 22 28E i 7 ¥ F 1A
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Table 1. Sugar contents in grape juice at different harvest time (%)

Harvest time
Area
Aug. 22 Aug. 27 Sep. 1 Sep. 6 Sep. 11 Sep. 18
Namwon 149 12.2 - - - -
Okcheon 14.0 15.0 14.0 16.0 - -
Youngdong 14.6 142 14.9 15.0 144 15.0
Kimchon 13.3 122 - - - ' -
Kyungsan 13.8 - - - - -
Shangchon - 152 - - - -
Asan - - 13.0 14.0 15.6 17.0
Kimpo - - 14.0 16.8 14.0 17.2
Pochon - - - 142 14.0 -
Sangju - - - - 14.2 16.0
Average 14.12 13.76 13.98 15.20 14.44 16.30
Optimal range for wine® <23%
Reference (2).
Table 2. Concentration of total acidity in grape juice at different harvest time (%)
Harvest time
Area
Aug. 22 Aug. 27 Sep. 1 Sep. 6 Sep. 11 Sep. 18
Namwon 0.78 0.78 - - - -
Okcheon 0.85 0.87 0.93 0.81 - -
Youngdong 0.675 0.96 0.86 0.81 0.885 0.795
Kimchon 1.045 0.825 - - - -
Kyungsan 0975 - - - - -
Shangchon - 0.885 - - - -
Asan - - 0.90 0.75 0.84 0.720
Kimpo - - 1.02 0.72 0.84 0.945
Pochon - - - 0.825 0.885 -
Sangju - - - - 0.87 0.735
Average 0.865 0.864 0.928 0.783 0.864 0.799
Optimal range for wine” 0.6~0.8
Reference (1).
d 7 S48 AEEFo|T dETE TN FYHol z# 1
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o, 9FH MEEFT 3¢ HEIEF samples #F
AAL e R st AlRA o AYAL sloi7] Sst
o Al A Ape] FER HE WA o]88t 7 sample
ol 1T E EXth 2xF9 BEA40E FH ¥ 4 e A,
4 o] 157 FEES R BSHARE A
A 1979 panelts A7G3te] Z}R}olA sample ol T
b= 3788 AEANE WroFaL ol&e] AAN A3E 7
FE G 15emé ARl BAEH T dE 7 WAL
AdEAGe 2 RE BAZAY] AR Aot AAMEFHE
Statistical Analysis System(SAS) packageZ Al&-3lo] EAMR
~(ANOVA)E A A|8%15L Duncan’s multiple range test=
sample7te] Ao|HEE HF 3T
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e 87" &= 3 total acidity

Tx 8 2719 89 2199 BE7} 14.4%°]10L(Table
1), total acidity’= 0.8%°1Q oW F8717} A3 WaEkA
FeE 7k 71819 total aciditys ZAdhe FAE 2

.2 FE 279 98 6dole B=7F 153%°] 3 total
acidity= 0.7% °o|th. 23y Z=FE ¥x 9 FE7IQ 8
4 2794lE BEE 13.76%°]3L total acidityx= 0.864%°131
tH(Table 2).
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Tartaric acid TFE AXEF oM 3,649 ppm®I AL,
ZEFAE oA} FF AT 24 1,881 ppmt
2,098 ppm®]| AL MEEFIAE 8,534 ppme]Att. Malic acid
e AEE WellXE 5339 ppmolHeH, FEFAME o]
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Fig. 1. Concentrations of organic acids in grape and wine.

3 35 AFFelA 22t 3,033 ppmd 1,952 ppmeiUL M
JME HEo] HA ¥skth. Cimic acid FFE HEZ A
948 ppme| A, TrF oM o]HF FF NPT Z
7} 769 ppm3+ 389 ppmeI AL MolM = AEHA AUTHFg.
1. Lactic acide BEXTUME AZo] HA &fort T
A= old T 4F AT 3,337 ppmIt 2,368 ppm
o), MAAE 11,991 ppmo] AT} Acetic acid T2 A

WM AEER ot EEFAME oHH FF
A @FA 318 ppmI 875ppme] ABEHAT MM E
770 ppm®] S THTable 4).

pH ¥ L4I&Y

71705 AXE BF pHE 344 ©IATHTable 3). &
T3] pHE oo pH 350|103, 4% pH 3404, M
ZEFE pH 37019tk EEFo)A total acidity= ©]F 0]
0.75%°19 3, &l 0.71%°1UL M| 0.57%°|Uct. =
o4 alcohol T olXT 5 E MEEF 2F 12%

o9 tH(Table 4).

BSZA
geme Mo] WS AFYIL, vEc) FF NPT EEF

Table 3. pH in grape juice at different harvest time

cE:AEE A3 593

Table 4. pH and the concentrations of total acidity, latic acid,
acetic acid and alcohol in grape juice and wines

wine
grape juice

Icheon Youngdong M
pH 344 350 340 3.65
Total acidity (%) 0.84 0.75 0.705 0.57

Lactic acid (ppm) NDV 3337 2368 11991

Acetic acid (ppm) ND 318 875 770

Alcohol (%) - 12 12 12

YND: not detected.

Aol Ut} B F TR FHEE o8 iR FF,

, M&=olth 710N 283 3, T AATFLS I
oA B, o], MolB I N ERF®S M

A =opth wolMe FAdg, 2R, 5% 5k o]
oA B, ME 7 @itk whHe g2t &4k
Mo] =gttt AEZEE 9%, o) £22 EUYL, M
B39 thFig. 2, Table 3).
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A AAEo R IxFgos AEe Toe FEAS
ol Vitis vinifera®ol &3t} o5& A8 1 ARSI
AL dAl @e AFo)A A Azt 7t 7157t
o]gx] e X9 USUE AT FEL At 2=
g oz AT $EVSE 985S At oF Y
7+ A&EE, AL AT —100C7HA] W gEke
27t AL yiY B FAEER, V vinifera 5 AH
a7l vl oy} ol8k wisled Visis labruscadoll %3t
= Campbell’s Early F5-& %2|ye}t 7150 H3siH A
7} golgted 97 FH TEFFOE AWEHIL Ut W=
e B ZFo| V labrusca®S T Foxy smell= §1
ong HIEFLoR AMEHO HOO. au ke F
AL AuiAGe] A0l He Fgg worw 2 A &

o

Harvest time

Area
Aug. 22 Aug. 27 Sep. 1 Sep. 6 Sep. 11 Sep. 18
Namwon 3.54 3.60 - - - -
Okcheon 3413 3.38 3.38 348 - -
Youngdong 343 333 349 3.37 343 3.38
Kimchon 3.40 3.23 - - - -
Kyungsan 3.396 - - - - -
Shangchon - 3.38 - - - -
Asan - - 3.57 3.56 3.69 3.55
Kimpo - - 358 3.45 3.64 3.62
Pochon - - - 3.47 3.55 -
Sangju - - - - 3.61 3.51
Average 3.436 3.384 3.505 3.466 3.584 3.515
Optimal range for wine® 3.2~3.6

Reference (4).
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Icheon wine
= = =Youngdong wine

hitter taste fruit aroma
sweetl taste yeast aroma

Fig. 2. QDA diagram of sensery quality of wine.

ZAA) AAE Campbell’s Barly 252 8-S £43}aL, ¢
AL WENY ERFo] ERY AR E=F FAI
Ao 7128 Fgdte AL vle- Saditt

AECE 9 & FFS ETF9 cthyl alcoholdH2- 2
ARe & ojgzow E=FUY 9] 51.34%7 ethyl
alcohol=. Ag=Y A HoZ= 9F 48%A =7t alcohol2
Hug, X2F9] alcohol FFS LIRAEE FH x|
F=t Hh 23%E dojok U, B Aol Ere &
g7)17kel gz 9UR/IX He B 145%CIATh
(Table 1). BEFFHE 7o) JFFE ettt 5 T2 T
B ggo] e o) AL 68 78 &
iyl AgHoe] oy, AL 9 dxFge] K3l lEe
oz NG L TxE EEFLOEE Yo 1YRE
SEsitt, A9e FArlely TxE) BEE 3% 24 X
AzH ETEFU alcohol THL 12%0] At (Table 4). @t
A BE R 3R 3PS dyod wFIH ¥=F A
2ke) A7) ¢ Bk AZehrt g3 7Axs w9 Cali-
fornia, 7], Africat|® 2 Burope®] XF3|4d 7152 A
o)V vinifera® E5E BEIF 20%0)13-E s, BHE)
QA7 B s 29, 8342 Burgundy$t Bordeaux
2 n)2e] BERAGL gyt o)gt Ko Meg HrlEie]
g FEE A0, GREggo] BFe AFolAy F2 7]
Arz7o) BAFEY FrErt 2090151 A$ole AA o
L Aoy BEAdo g HAeg viste] g =HITh
19} 7bo] =R 9] alcohols T B FHrkz x4o| 7t

yal o,

o

o dFox EAY, B §F UaR ERFE X5
ZdL 24 ¥ "o gk o & #@¥o] & Al #b
e A% 7Hge] F7hE R ARt S7hE et
Total aciditys X:=9| 39} Wiyt & 257t 5o
A total acidity”} 748k, Tt RO iotal acidity’} ¥
7, Total acidityys 2EAY B XIxF FHo) F03%
e 71Xk & A S 259 A9 total acidity
7t 0.8%12](Table 2)0lc}. Autd oz W H ¥ =& total
acidity’} 0.6%14 0.8%7} A@d FEoltkh, 22yt 0.65%
oA 1.0%3 Aol Atze] WAL dag A v,
A o2 06% oldtelH WEAFNA Fe LYol A

o}

Table 5. The results of sensory analysis of wine flavor

Wine
Icheon Youngdong M

Red color 9.584°Y 7.5° 10.874°
Brightness 10.3895° 12.5737° 3.3789°
Aroma

Sweet 5.811° 11.063* 4.774°

Alcoholic 8421 6.226° 9.3

Grape 6.795° 9.542* 6.595°

Fruity 6.863 9.805* 5.363"

Yeasty 5.9805° 4.6158° 3.3316

Acidic 6.037 5.453 6.968"
Taste

Sweet 5.9632* 6.5474° 3.1053"

Bitter 5.942° 6.316° 10.384*

Astringent 7.479° 7.274° 10.000*

Grape 7.842° 9.78%* 5.426°

Fruity 6.611° 7.974° 4.900°

Acidic 9.763* 8.758° 8.242°
Preference 7.1053° 92737 4.1316°

DDuncan's multiple range test, different letter means significant
difference between samples.

O

ted ¥uF7t dalge, o] ARSR Fu, ¥R Fl=
X5 gro] HAAot) WA 04%cl8tlAE tartaric acid
T2 citric acidE 718} W W total acidity’t =2
W ZER ato] AlZ Ay 8] k. & 1.0% olAdME
total acidity’} #& EEFL AR £& AREdE H7Y
g AL 3t rotal aciditys B5X, 2% YR &
7%= calcium carbonate5S Aol EHFo® FaAd
4 = Qi mEpxd Sl Ex9 877k AA total
acidity’} 0.8%< “33)stE® of¢- &L Holu} 1.0%°)ste)
vy FALS EFgsitiy Az, 2ehd 7l2e] ¥ A
Aol Ayl B2 ¥ G E o)A malolactic fermenta-
tiong e AL AL AT, ’
D AETEFY toal aciditys olHL 075%01H FF
2 0.71%(Table 401t olE 0.6%14 0.65%7F A'F3tL,
0.55% ©)8} &2 0.7%°VFe HA Lolol Hvhe 9= &
o)) ofsld tha gt Hold}, WiRle] MEEFE= 0.57%
ol wta] ik EEFT) i XEFo) gk A%k
2 A dhs Yol @ 4 Jore IEF ¥E 9 =
AB717rl total acidityd] SH3F Fd A+t R AR
e}, 22lu Kim £0¢ dplie 689 ¥ T/E 719
sle] BEgA 7 AF 2719 076%0M F FF AAFLE
BE gl 023% AEE dol AT dRI I=ef 4
= 2 Aert 7B AM F3] 0.15%74A Zasste] Ake)
2ASPYL oY, o B A Aet YA e
wmol oz} oj= EFYE ¥ BHE FAHNN total acidity
7} olgt Zo] #e W@\l o|gA weliths Hile of
2 dAsA] ®aglon iAol siuksitial ARRET
Total aciditys ¥£% W2l organic acid®] %l ojstd Z2A
dch 3% organic acids tartaric acid, malic acid Z2{3Z
citric acide] A%}, citic acid@S Ao R HoEg I
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9} =9 A0k FF tartaric acid®} malic acid7t AA T
b B Aol Z=F tartaric acidZHF 3,649 ppmol A
A, B o) H FFolA] 1,881 ppmst 2,098 ppme]
ATHFig. 1). Tartaric acid:= cold stabilization}7 oA =&
o] potassium bitartrate BENZ =0 rackingZgell A A
AR mi ] AETEZHO TEFOA artaric acide] 3
Fol @& AL AgE AxFH AAHE HAo® N
o old AE77F FEAIE T Bt tartaric acidE o] we
2L ALl Bneo) ¢k Pt s°colse) A =YY T4
AollA cold stabilizationN ZS 2R T B tartaric acid7} A)
A #H oz AztEct MEEFAE 8,534 ppme 2 olE
Hoh E4 =9tk MEEF9) tartaric acid®] o) W9 ¥
2L 98 FEFEFO) fartaric acid FFo] BHA &
YAl HA7ME e Aos AZAAT Tattaric acides L5
e AT BR AR W3] fAFHooF ok, At 2
o tartaric acid FE2 FFSH o) 2 FE XEFUH9
I AR R A= U Ed 2=

Malic acide= Z=FollM AF4 Aok Bz 715e s
malic acid®] g Fojok ) B Agold TEFe] malic
acide= 5339 ppmo|AL olHF} PFY EEFIAME
3,033 ppm¥} 1,952 ppm . E AA & o7 oF 2/5HE 7THAES
SbFig. 1), oM &= 4ds] B ofo] o} gla *
Fo| A=54 Ane Ve Adow A7y, ojzle] 244t
gz olekyl AzEnh Malolactic fermentation malic acid
£ lactic acid® ASAFIEZE ) malic acidE AddlF oz 7H4
A, AAH ST total acidity?] 0.15% WA 04% =&
@ 4 ok?. EliseevaT T lactic acid bacteria®} yeast o
FE& oY 455 oy RFPoR TEF) HE 43
pH3391A total acidityS 0.095-0.84% ZrAlzvhsl W W3}
R, 53] lactic acide XEFo] Fefe 9 WA 8
2 malolactic fermentationS m]-%- Q3 3o} oA
#H FE9AA lactic acid?} 3,337 ppm3} 2,368 ppmo] ZHEE]
Aok (Table 4) oA % Be %9 malic acid?} AEH= A
< malolactic fermentation®}] ESZFT Roz AYz7rAct, o
Yole olrln malolactic fermentationS A717] st <1914
A FAE A G AoE AR AFME total
acidity’} =2 X2 HXTF A2 A= malolactic fer-
mentationS H5F o7 dseE AN thrdcid, METF)
Al malic acid7} HAEEHA &2 W] lactic acid7}
11,991 ppmoltt A58 A& 2]FolA] malolactic fermentation
AAE) AATE Bo] Fuh mepr] Sk ege] IEs
34 = malolactic fermentations BABAI= 71
Ak g AL o] Fojxjek ghjal AR T

Citric acid®g2 X=Fol|Ae 948 ppme] L, oA T
Well A= 769 ppme] L ¥-Eo] 389 ppmOE TIE F7]4tl
gy dujdez YUsghel, A8 I o FIMEL cic
acid¥rS Fo3lA] gon g B HHA citic acid THEFo]
S A Sk xeo) Aot 2y MEEFOe AA
¢ g e AR HUTHFg 1). o] olfk HESjor &
A o] e},

Acetic acide EEF @A ox Awkxog ATk

o

- Chat
7le 20] Ados AL At ¥ AHAME A

nd H SR 9 rle

%
i
ut
2
1

=
2

it mio

o o

ol fidley oM ofdz el 717t 318 ppm
7 875 ppm® A% HEE AL Acetobacter® S Ho] HU
S HAZTHTable 4). Wb EEFAZA| AL aE
EEE 7S SRR TE Bibvks 2 Ah Fog ¥l
7hS A9)A] anaerobic condition® A3} Acetobacters
EFEE AT 31 4o RS dAistor .
EEFNMET 770 ppmo] AEH O] 2= 7 ZET Al
e 2do) 93k Ayt FAI7E He Ao® oJile] zH

N
ol Z Bl on M

F

)

pHE gy 9@ x=ao] A4 9 ot g JFFe
AR BE A must?) pH & 32904 3.60) AZaH 35
7F vigAst, a3 9" 252 pH 32004 3.39]
Sojo Sk =T} pH 3.60)deld A Fol Fetel &
g 7PsAde]l oL, HFE pH 3.2013told AUFR)A Aluk
o Wr®, B A BIELTE pH 340190, TEFolA
olA# FENA Zzt pH 3.59 pH 34°lU3, MEEF
3.6501%0ch. webA 98] Campbell’s Earlys THE EE5
Aol ATolUrhTable 4).
EEFE dFe HEBR gEH BMX9 »Ee &
FAAE B3 7o) g Fad Algloltl. o|dat A
gt xeFo] Mzo] METFHTE A3 A& Campbell’s
Early® X% grlle] Mol iz o=m kA 7] wel
Azt #Z7Rge) fqiaiy) oA MERFL] Mo) i
Asti Btk e g3 % & A 3 olH#
FE T=F7/F MET of Eshth ol Campbell’s Early
Fxo| ¥nrt g7t E7) wEelth & Ix Hol AEE
897 e AFoa Ao xS )= He) v
2 Campbell’s Barly X=2HE }hoe Aot} X5
N ABIEFI B9, MEEFTF of-$- e
s¥THe Y b 25 g, @Fe gl Z9hot M2
jEol mig- okar, wiel gant 3 ¢uke M o] %3]
mFo g2 AMZFEC(Table 2, Fig. 5). ol A<l St
Abgrate] mre] 7ol zjolrt Qe Aoz AMEET & A
Tl XEF7) ojx A& gauto] glojof AL vt
Zoleln A3 S Az WA, SEvel Al Wi
ks Holsta gEsi Ad o] & 3L Folshes A
ol TEFO A3 s Agsiuvy Azt o)E 51
Sho] gt Fo] PFEEFeF MELTFY Fhol] AX|g
% F7He AAFEL UTH(Table 5).
o] Axbs e ©iuly) go] &2 Zle A=
Kim 59 B¢} g
¢l Pinot noir® EIEFE THEoT wage: % §w F5
of wig} A AolA Mg
drpar . oA
oA Aol7t = B
Campbell’s Early Ex5 £E39] 982 B8 3HE 79
I e Weo) AsAE A3 G 2 9
2 MELEFRT ATE7 29oR
3R Azsr)d Agettial AlRET =
wlak A4 yeast ) AT xR AUt A
sk AzbEn 74 veke 2 xz
2710 dgke IEFE A
Oé—gl—% BRSO
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9] AHF EEFE, 2Ela 2HQ0L F 4E3F Sherry®t
Rioja, ¥2EZ-E Port®} Madeia, ©]EjZ] A= Chiant,
Soave, Marsala®} Italy’s fortified wine, 223 E7Ig]oA=
Tokaji 5 Z} ¥1&-2 Ex13e] ETEFE Jidstd &7 w4
w o]lEL AAA EE=FE WAL Yo EEFE &
BlA7] At golgt TR dee] dR-Eelt), mEtA
A Vg Ee} 2815 o]Fojof ) S8 AAZe] 72X
g3 & 92 I=FE wARTE, $EE 48 F
EAS A Azxr|es SHANIE, 8 dute] &
EEFE THEo] 24 ¢ U& B o, AlAl W
F Je $5 TeF2 3 ¥ 5 vk AlEEH

(o2

fryd a2 al

do M o fo ox

o

2 ¢

FYoA FE AMEE EX EF Campbell’s Barly®] At
, BE 2 AUIiE ERF 2Ed dEEe S AR
A5, o] TEZ ARE HEZF RS 4T},
9o AREF AYite] AS2AY HAFAAES A

C 7 ZRAN AYoA £8E E=E T8 8¢ 21
URE 99 6Y 7HA 5Y ZHHoE EAS An dEE ¥
T 14%2X ExF TEo FEIA R 4-3E 78ty
23%2 B33 A3 alcohol TFFol 12%2 E=FE TE T
ATh. Total aciditys B 0.8%2A A3 FF0lAL 4t
¥ pH 3424 AZs9n. 714t $HL tartaric acidE
3,649 ppm, malic acid¥ 5,339 ppm, citric acide 948 ppm©|
Aot Tede olMH FEolA FWA Campbell’'s Early ¥
5 28 3 1497 s AXEFE AMEERE, Yz
T2 YFM FUE FEEF MEEFE ARl H)
APk X2Fo 4 ZH ojH, IFH} MEEFS &
A2 =7t Z+2ZE pH 3.5, 34, 370192, total acidity=
0.75%, 0.71%, 0.57%°|A3L, alcohol T EF 12%°]ATh
%7142l FEE  tartaric acid”t 1,881 ppm, 2,098 ppm,
8,534 ppm®| %2, malic acid:= 3,033 ppm, 1,952 ppm, O ppm
°)%1, citric acid¥#-2 769 ppm, 389 ppm, Oppm ©| ATt
Lactic acid¥3& 3,337 ppm, 2,368 ppm, 11,991 ppmeE M

=FE tartaric acid®} lactic acid®] FEo] =& W malic

i

Lo alo
el

acid9} citric acide A9l YAt FHAI P AT =AM
JETEF7} 7P BRI Tl olH, MEEF 22 ¥
gk, wjEbA] FAF Campbell’s Early £5E JX=F AYBER
023 Ao HRITh

#HAlel =

B AT7E AdsidE 282, 4% 9}l Zdot AR miyY
ZF 33 ZAE =yyth

3 =R AEde F4 o8 1Fd(Department of

Food Sciences, Comell University)Zl 7ZHAF =@uth
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