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The Chemical Characteristics of Korean Red Wine with
Different Grape Varieties

Jang-Eun Lee, Yoo-Dong Won', Sung-Soo Kim* and Kyung-Hee Koh*

Department of Food Science and Nutrition, The Catholic University of Korea
'An seong-si Agricultural Development and Technology Center
*Korea Food Research Institute

Five kinds of red wine from three different grape varieties, Gerbong (G), Campbell (C), Moru (M), Gerbong +
Moru (70 : 30, GM) and Gerbong + Campbell (70 : 30, GC), were prepared. Their chemical and microbiological
changes were monitored during alcohol fermentation and aging. The changes of pH, brix and total acidity were
3.2~3.6, 17.9~6.0 and 2.4~4.6 g/L, respectively. The viable cell numbers of initial, stationary and death phases
were 6.0 x 10°% 1.0 x 10° and 7.0 X 10° cfu/mL during alcohol fermentation. The sugar fermentability, glucose and
fructose contents were greatly decreased less than 0.2 g/L, and the final contents of ethanol and sulfur dioxide
were 11.4~12.3% and 40~62 mg/L, respectively. The conversion ratios of malic acid to lactic acid were 23% (G),
67% (M), 28% (C), 33% (GM) and 39% (GC). The chemical characteristics of five red wine were significantly
different in pH, total acidity, sulfur dioxide and lactic acid contents (p<0.05).
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Ao ARS-S = 20009 102 129 V)= HFAel
Al AH%(Gerbong, Vitis labrascana L) 783 (Campbell
Early, Vitis labruscana B.)S 88l Al&3tod, HEE=
glgroll A AjulE HF(Moru, Vitis amurensisyE ©]-8-slith.

EEF Az 229 F44F2 Ducksan(Ansan, Korea)
chemicalsAtol A, A2}l (gelatiny  Yakuri(Kyoto, Japan)A}ol
Al FYiTE. &5 A SR AREE YM agar WA=
Difco(Michigan, USAAIIA F+43tsien, 2 9] &, SO,
oerg B {74 B4 ARS-gE Alek2 Boehringer Man-
nheim Biochemicals(Munchen, Germany)A}ollA 48t}

EEFE M=

Z FARAS 247zt 200kg2 2 3] o]F AX 100%(G),
HE 100%M), 73 100%(C), AL 70% + HF 30%(GM),
AB 70% + 73E 30%(GO)Y LR A, dAFAAE AA
IeFe AxsAg. S AR 2=F5S 77 ¢F 150
LZ, o]& U8 gaxd &7 F M Z=F2 A3 vo
A E=FO 1.5/ FAE A8l pHE 3.2~3.4410]
2 24390 938 FEE 9FU) 98 WA B (sucrose,
WARYS AU BEE 2%nxE WE E, S cerevisiae
0.2 L3} ¥§ 224 (Gist-brocades, France) 0.3 g2 3 7}3}
Aot 4FL LEyF T F IxFE 4AES 2yt @
2E obllA SAAIZ T 80mg/Le] AetEe Hrlste A
H3Etk 2 & 1.5um®t 05um 7= (Buon vino mgf.
INC, Ontario, Canada)2 33t 750 mL F2lWol] Eo} A
AstATt BE IEFE 112 1°CoA B2E, S48 24

ATt

pH2} Sitz

pHE= 73294 pH meter(ion meter, Orion 520A)% ©]|-8-3}
o] 243Nt FAEE ACACHHE SR 33] whE 243519
. 2dgoew MAZ AANZ EXFE 01 N NaOHE
AAT T o] 2E o]gsle FAEE FIon,

Total acidity(g/L as tartaric acid) =
(mL base)(N base)(0.075)(1,000)
mL sample

g2o| Wy

NEY BFFE YM agar ¥iAE ©]-83k] pour plate W
Wog 27°ColA] 48A7F wlFate] E2U(colony)S A3}
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g, ZTS(glucose), REt(fructose), LIS §E FH

B E AL94 hand refractometer(model N-1E, ATAGO,
Japan)S ol &3le] ZAsigon ¥ugd AY 2 EIE
Slake 48 wig o g ZA ST,

=
=
wr) 50,9 Al 3 24 PIe Has wHo
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SAHXE

RE 282 33 ulE3lon SAS package(version 6.12)
g o] g3l E4HEA(ANOVA)F Duncan®| ¥ A7
(Duncan’s multiple range test)OZ FXE HAS3FATH.
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Fig. 1. Changes of pH during red wine fermentation.
G:100% Gerbong, M:100% Moru, C: 100% Campbell, GM: 70%
Gerbong+30% Moru, GC:70% Gerbong+30% Campbell.
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Fig. 2. Changes of total acidity during red wine fermentation.
G:100% Gerbong, M:100% Moru, C: 100% Campbell, GM: 70%
Gerbong+30% Moru, GC:70% Gerbong+30% Campbell.

10

20

/ Chaptalization

Pressing

i

Aging in Oak barrel

Viable cell number (log CFU/ml)

0 10 20 % ® 5
Time (days)

Fig. 3. Changes of viable cell number during red wine
fermentation.

G:100% Gerbong, M:100% Moru, C: 100% Campbell, GM: 70%
Gerbong+30% Moru, GC:70% Gerbong+30% Campbell.

AL Ag Aol Fako]l 045% W2 Kim 5%
Park®, Byun®, Lee £09] AFuc} 5+ ghe Bt) ol
Christensene 578 X% 3 A77} 252 Fwrt &
et Fadhe Bt dA|ste], 2 veke] - 2000
d 7Fxew 4xes XH 25 Jside B Ak vig

o] 35-36%1 99HA 109 = ZIEE FH3= Zlo] wigd
Z gk Zlojgh AlREU. HENY F TA=eE HAF A
g}‘:_ 738h9. E}_o:} ] Kim ‘g(S) Parkm F__q g_—,q_g}, A
RO, Lee 599 2EA AESH Al s E2eF
9 FEE AASAE A, Tl Tkt EL% a‘i
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Fig. 4. Changes of Brix during red wine fermentation.
G:100% Gerbong, M:100% Moru, C: 100% Campbell, GM: 70%
Gerbong+30% Moru, GC:70% Gerbong+30% Campbell.
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Fig. 5. Changes of sucrose content during red wine
fermentation.

G:100% Gerbong, M:100% Moru, C: 100% Campbeli, GM: 70%
Gerbong+30% Moru, GC:70% Gerbong+30% Campbell.
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Fig. 6. Changes of glucose content during red wine fermentation.
G:100% Gerbong, M:100% Moru, C: 100% Campbell, GM: 70%
Gerbong+30% Moru, GC:70% Gerbong+30% Campbell.
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Fig. 7. Changes of fructose content during red wine fermentation.

G:100% Gerbong, M:100% Moru, C: 100% Campbell, GM: 70%
Gerbong+30% Moru, GC:70% Gerbong+30% Campbell.
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Fig. 8. Changes of ethanol content during red wine fermentation.
G:100% Gerbong, M:100% Moru, C: 100% Campbell, GM: 70%
Gerbong+30% Moru, GC:70% Gerbong+30% Campbell.
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Fig. 9. Changes of SO, content during red wine fermentation.
G:100% Gerbong, M:100% Moru, C: 100% Campbell, GM: 70%
Gerbong+30% Moru, GC:70% Gerbong+30% Campbell.

B AN TEFo 27) B3xE 47 GE 18%brx, M
17°%rix, C¥ 16.5%rix, GMS 17.8%brix, GCE 16.5%brix 2
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3= Fig. 4~8°) BRI 7+ =5 2E 129 71X
Dol F o] FASHA AN, oeedEpe] 32
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9 HE = YT gFe 12¥ o)F 47 2L o3lE
AABIG, e TS 114~123% HAZ IAF ¥ ol
& TPl ZF FFE /I3 zol7t gUATh

au’

SO, &2k, Alutht, B4 gk Wt

EeF ARA SO, ZHEA S nAEY] AAE 93l
A7l BAE, HEEFE 350 mg/Lol|3te] o] 345
™, Wood: HEEF AZA 25~75mg/Le] SO,Z 7Kt}
3 BIHTHRM, Peterson 5L 1994~1998 0] A v
9] 419270 Z=F9] SO, TS AR 23, S 741 my/
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Fig. 10. Changes of malic acid content during red wine
fermentation.

G:100% Gerbong, M:100% Moru, C: 100% Campbell, GM: 70%
Gerbong+30% Moru, GC:70% Gerbong+30% Campbell.

17409
ggozn

Lactic acid(g/L)

0 20 40 60 80 100 120 140 160 180 200 220
Time (days)

Fig. 11. Changes of lactic acid content during red wine
fermentation.

G:100% Gerbong, M:100% Moru, C: 100% Campbell, GM: 70%
Gerbong+30% Moru, GC:70% Gerbong+30% Campbell.

Lom, FARE L239) 4971 150 mg/L )%, 04%7} 350
mg/Le} SO, FHE 7EHthE B33, Ritchey 509 1]
= Ul 2159 HEEF SO, ol 2~125mglLE HT
81 mg/Le] &S BATHY st B Aexes 27 7
AT F 10%S F 2R (K S,09)S 100~125 ppme]
FEZ 7K &, 28 199, 509, 150¢¥) ZFZ 100 ppm
o] ol ES FUHCR Hrlsiat. BRIt F
=29 SO, FHHSE Fig. 99 YERISIL EE XEF
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SO, &S 7HATHp<0.05).
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