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Physicochemical characteristics of wine made from domestic grapes
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Abstract This study was conducted to investigate the quality of wine, produced from 11 different grape varieties. Black
Sun, CB, Gaeryangmeoru, MW52, MW55, and Narsha with 0.6-0.8% total acids were good for wine. The total acid
content of Wangmeoru wine was too high (1.41%). Black Sun, CB, Gaeryangmeoru, MW52, MW55, MBA, WB, and
Wangmeoru showed excellent chromaticity (90dE or higher). Total polyphenols, total anthocyanin and tannin, contents were
the highest in Gaeryangmeoru, WB, Wangmeoru, and CB and would be advantageous for wine aging. The results of this
study deemed Gaeryangmeoru and CB to be suitable for red wine preparation.
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meoru, Vitis hybrid) 52, MW (MBAxWangmeoru, Vitis hybrid)
55, CB (CheongpungxBuftalo, Vitis hybrid), WB (Wangmeorux
Buffalo, Vifis hybrid), S %Black Sun, Vitis hybrid) <S5
(Vitis amurensisy= 20183 YU =FA7 &Y= £HA)0A
A2re Aolth. AR = Saccharomyces cerevisiae (Fermivin, DSM
food specialties, Delft, Netherlands)S X% FAITIH] 0.02% (w/w)
ARS-3HATE
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th Aol AHEE FrE 5T 3Eo R Xson, A
FAE 5-8kgelAtt. 7t A EFulze] 4kshv <t
WA S 98l WEleol3tdF (Esseco, San Martino, Italy)S
A E] 0.02% (wiw) BEE H7IsIATh dRE wdg
22°Bx7} HEE SIS olSAES AEstal 4 54
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pH, &4H(%), 7IBMISHE(Bx) & &3

pH= Orion 3 star Benchtop pH meter (Thermo Fisher Scien-
tific, Waltham, MA, USAYS o]&slo] =AH3I¥ 2, 4 g3e
A& 10 mLE 0.1 N s EFEN R pH 82704 AHA e
the, ofefiel o] FAAe] Fog SHitete] A=tk 7HE-
4P E(Bx) TS PR-201 =G =4 (Atago, Tokyo, Japan)E

AFgalel 239,

0.1 NNaOH mL x 0.0075 g 1

Tartaric acid (g/100 mL)= Sample 10 mL

00

UIZ, F[LrAE BHEF
LAEEFE AEE 70°Ce] water bath QtellA] H2314] CO,
g AAS o, Al 100mLell S/F5 S0mLE E§st] S5
stk SFAS °F 80mLE Wol FHFE 100mLE 83
T 15°CollA F Al(Scale: 0-10; 10-20, Deakwang Inc., Seoul,
Korea)S ©]-83le] =731 thJeon 5 2013). FHat ke &
g FE F0 o]&g Xl F/Y 30mLE F3I F 0.01
N NaOH=Z pH 827k ZAsle] o9} 7+o] acetic acid®] S
2 Zbste] YeRlSAh

e

3

0.01 N NaOH mL x 0.6 mg

Volatile acid (mg/L)= Sample 30 mL

x 1000

OBk

Eojils ¥ & AEA O BE X

Z ZgdE € F AdEAoM e 34 1mLel 02M
sodium acetate (pH 1.0) 9mLE o] &3k, EFF=A P/
UV-2450 spectrophotometer, Shimadzu, Tokyo, Japan)S A}8-5}od
% ZPsl=S 280nm, & QFEAlOPI2 520 oM FEEE =
AT = ZHES gallic acid (Sigma, St. Louis, MO, USA)
EFEN Agpoz F EAOPIS malvidin-3-glucoside (Extra-

synthese, Genay, France) T8 H¥gA o=z kst Yep
t(Mazza &, 1999).

Ehl & =3
ehd 32 Folin-Ciocalteu ol mel 959 Zejse 3}

S+l 9]3l Folin-Ciocalteau’s reagent©] 3-izjo] Hao =z vk
e 92 2330 99 1 mlel F/FF 60mLE 7Hek,
Folin-Ciocalteu (Sigma, St. Louis, MO, USA) A%} 5mLE 7}3}
o] HESAIZIM, 15% Na,CO, 15mLE 718t & SR/FE 100
mL 83T 2817 59t Aol Al TAAIZL & 765 nmell A
F=g 93lal, ehdit 2389 AgHoe=z kst YEr
A

5
R=R
WATH(Folin & Ciocalteu, 1927).

1=

= 5%

—
A== Hunterlab Ultra Scan Pro (Hunter Associates Labora-
tory, Reston, VA, USAYE ©]8-3t] WE(L, lightness), 2% (a,
redness), A% (b, yellowness) ¥ AEE =43to] UeRfQITE o]
o EF Wke] ke Zh7F 1=96.87, a=-1, b=0.04°]™, AE= T}
&3t 2o Aoz sEEAh

AE=(AL*Aa>+Ab%)'"?

"4 2N

F71AF B8 [C20A HPLC (Shimadzu, Kyoto, Japan)Z ©]
S3HR0m post comn W OB BAFKTE 714 BAE
column 4.6 mmx250.0 mm TSKgel ODS-100V (Tosoh, Tokyo,
Japan)Z A1 3FATE ol 5L 0.1% phosphoric acid (Sigma
Chemical Co., St. Louis, MO, USA)©|™, 02mM bromothymol
blue (Sigma, St. Louis, MO, USA.)9} 30mM Na,HPO,Z WS-
AlZl & UV 440 nmollx] &3t Flow rate= 1 mL/min©|™,
column oven?] &= 40°CE 3R A= 4°ColA 12,000xg,
15%-7F Hitachi CR22G 1IIl (Hitachi, Tokyo, Japan)= 94 )3}
o AL 35E vt 02 um AFAAE A3 Fof] ARSIt

SAHXE|

A 2 EAEE et 23] W S5t 2 4
= SPSS 180 B/ ZEIHE o]&BIith 7t F5E FE 5
goll skl AEF7ke] FolHQl xpelE Folry] Qs dAdw
ZHEA (One-way ANOVAYS AAISIIAL, A7l A4 &
9] p<0.05 §~E°lA Duncan’s multiple range test®] ThEH <]

HRE AAlsisith

= o

F5H 9R1S pHeE Table 13 o] 3.00-3.979] W= e}
ek 9fle] pHE 32 o3kl A s Alnte] efsf 7]5/d0]
ozl AR BEd vk AUTHKim¥# Kang, 2008). WB, 7%
HE, MBA, 234, U224k 991 3.6 o9 pH #& ek
WA, SHE7E 3.009] S pH 3he UERITh ¢kl pHE 3.6
Bt} 28 A9 vAEd g kdAdo]l AstE o] ikl <
3 ofl W 22F gepo] FUtSAY o) wart WA 4 gl
o] ¢}ele] EAo] Asld & UL (Drysdale$} Fleet, 1985), H=3k
pH7} 32 o]sleld algte] AUAA sl <}1e] Fde JakS
71F kL B9 Ak(Iverson, 2000). T A pH 7S Hlol
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Table 1. Physicochemical characteristics of grape wine on different varieties
Grapes varieties pH Total 'acid' Soluble solid Alcohol V(.)latil'e acid

(W/v, tartaric acid %) (°Bx) (v/v, %) (acetic acid mg/L)

Campbell Early 3.55+0.021 0.53+0.01° 7.03£0.15° 13.00+0.00° 152.67+6.33°
Black Sun 3.84+0.01% 0.63+0.00° 8.10+0.10° 12.60+0.00¢ 93.33+1.01°
CB 3.33+0.02" 0.80+0.01° 8.30+0.35° 12.80+0.00° 183.33+5.43°
Doonuri 3.36+0.02" 0.5440.00° 7.57+0.15% 11.47+0.128 108.67+1.89°
Gaeryangmeoru 3.90+0.09® 0.79+0.00° 9.07+0.06* 12.60+0.00¢ 86.93+3.72"
MW52 3.36+0.02" 0.61+0.02¢ 7.53+0.06% 12.80+0.00° 95.87+4.50°
MW55 3.34+0.05" 0.65+0.01° 7.30£0.26% 12.20+0.00" 103.87+3.21¢
MBA 3.90+0.13® 0.51£0.00% 7.77+0.06° 13.60+0.00* 108.93+1.67°
WB 3.97+0.04* 0.50+0.00° 8.40+0.10° 12.40+0.00° 97.60+2.50°
Narsha 3.77+0.03 0.65+0.01° 7.67+£0.12° 10.93+0.12" 95.47+0.83¢
Wangmeoru 3.00+0.01¢ 1.41£0.01* 9.07+0.29* 12.20+0.00" 146.80+1.43¢

YValues are meantSD (n=3).
IDifferent letters within the same column differ significantly (p<0.05).

@ 6&%0l disiie 714 JUAY AlAS pHE 2d
she g W]l Iod Ao® AlRHT. xroll ARA 9
o] A FAE 0.6-0.8%5 A7 WIZkL ghrh(Jackson, 2008).
F2o] 0.6% olsld Afolle AxE 9kl pHIF FobA HA
3 7)Aol AREAY vAESY Sdo] A 2 dY
o] Yehar, &g T ekle] uto] 4Aslths A7 USTH AN
3} Son, 2012). ¥FA 1.0% ©dd 79-oll= &R1<] glo] Y7 A|
3 2E glo] lof, Atmrt B opRlg EfsiAY A" 89,
g 52 st F4kE WEE Aol Basith(Lee T,
2004). 3 B AFo)ME Table 12 A9l o] 4HF o<l
o] FAko] 141%, Fel, AL, MBA, WB £RRI9A 0.6%
ol Yeh} F:AF A4 vl&o] EAY B E5e AA F4t
z7do] gt

xwe] g g okle] 42 FrE AAsE Fod 2
aolt), o]2Ho 2 FANME X=F Ul G 51.1%7 ¢4ZE
How HEEES ek ¥4IE AHEL
L URH O R o] UFE FEE FIHE
ez o, 28 A 359 7MATEE(CBX) e 0572
Fad daegA ¢3S vt 9un gEA JoH(Margalit,
1997). #agk 20°Bx ©1/3e] 7H8-/43r3#e] dofoF 11% alcohol
o] xEFE A vk FHoN F2 ANEE xR
e AEAdE ) 14-16Bx AR BES &x Lue dutzel
shele] LdFE FEQ 11-13%S 28] ofHTh & Aol
= 22°Bx® HEsle] oIS Axg A, o<le] MR R
2 7.03-9.07°Bx®] HE Ve THTable 1). ¥ Al BE F5
€ TUFER HFE Id3ox xfolrt vERt z
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ol gl Rl 7| UM E uEHASHA] etk BIEHS]
TH(DuToit?} Lambrechts, 2002). ¥ A-ollA] 3ubake =793k 2
7} 86.93-183.33 mg/Le] W E VEREOH(Table 1), FWAF 2}l
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Fig. 1. Total polyphenol (mg/L) of the grape wine on different
varieties. Different letters in the same column are significantly
different by Duncan’s multiple range test at p<0.05.

454 5 U2 gl muRe | ¥4 g A2 I

=
4 219 tH(Chang %, 2008).

& Edil=s g2

o}ole] ¥ EAE-LS flavan-3-ols, flavan-3,4-diols, antocyanin,
antocyanidin, flavonol, flavone 73-2 hydroxybenzoic acid, hydrox-
ycinamic acid, flavonoid®] =S XE3Fsll glow, elo] &
T3k s AR Aol A, s, ddEat
T Bt 2w 92w A =ge] drkal BaE vt
I tHRibereau-Gayon -, 2000). & Ao F Zgjvls dHS
4% A7 Fig 19 YEHHth HEHER Az ¢lo]
3,16l mglLE 7P =7 UEion, WB &1z uF 9l
Fo7 247} 2383, 2216 mg/LE B TS RIth(p<0.05). 2
Hub Fre] ol 584 mgLet UEAE o1& 586 mg/lLe] R
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Pastorkova 520132 <}Qle] Z|d= 3lE< perostilbenes,

o H e
"y

e
I
fot z

Ir
N



652 =2 E 388 %] A 52 WA 6 & (2020)

wangmeoru NN
MNarsha R g

we I

MBA

Gaeryangmeoru . 2
Doonuri B h
ct I
Black Sun [ e
Campbell Early | e

0 2000 4000 6000 8000

Total anthocyanin (mg/L)

wangmeoru [ N -
Narsha | h
I

! I o
Gaeryangmeoru [N | 2
Doonuri | NN e
cE I
Black Sun NG fg
Campbell Eary NN of ) ) )

1000 2000 3000 4000

©

Tannin (mg/L)

Fig. 2. Total anthocyanin (mg/L) of the grape wine on different
varieties. Different letters in the same column are significantly
different by Duncan’s multiple range test at p<0.05.

resveratrol, luteolin®] 2491 # F WA FHoJsl= awo} 24
ool et A8 a37F A2™, myricetin, p-coumaric, ferulic
acids= ©|& HAE & A9 A adE Vepdoi B
EH vle)} o] ol | Zejve IFES FHY Il w9
ole] FHL A € o7 AIRHT. & ZE o] e
ojRle] AR Alx Al Aot 2715 Hriske 59 MAdS 53t
o Egds AES Zsd Aok BIE v dtk(Cabrera
5, 2007). & AFelA FYdEdEe] B2 FHETE, U2
2he] 9lele ZYHES IEEE I3 95t EdsiAY &
grlse] o i de A 715 Hkste] ¢l F
ZEloE gEFS ST7MRIZITH Rl 4 A AR
717ko] F7HE Ao = AeET)

& CtEA|ofL! &t

PEAoPIS SR so|Ee] FAHTOZA HUort Al
wol shrEe] glom, Hepd, AN FEA T FE X% g
7 AR, 32 o] EA8= phenolic hydroxyl”] = Q18] 3
vpolg 2, ok, FAiksd § A%l ES FE AREYY E
Ho|th(KullingZ Rawel, 2008; Kim %5, 2008). 2191¢] HEAJo}
W OFrre ofle] ks &3 3 ejle] MM T He
FES Z7] el ol FAI v Fog AIFS 7
FtkShina} Lee, 2019). EEEF] w} 9¢lS Alxsle] & ¢t
EXold dteks =43 A= Fig 294 7ol MHH T 9felo]
5,924 mg/L, T $2lo] 4,656 mg/L, WB 9}210] 3,839 mg/LE
=2 S BN, FrE 9l 250 mgLd MWS55 912 297
mgLE W& o R {oH xfo|7t ARTHp<0.05). o]z g
A= F EEus T ke PR Yeiued, os
ZeolE SEES dEAR sgtEe] Dye HHo] vk
K3 vkBae, 2019)¢} o] dAAdo] = ALE Alsdrh
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ehde giete] & Aute] 7Fek A @ik)E Qs 2Ee] A
Hojzgr), gl AdRo= &
T Pl Zgoz ds 8

=go] Hv dEA AtkSeo 5, 2000). AH]A7}
ehd gkl ist 7|2 glouh, ofRle Hojl 4]
2ke] 739 @nte] A Azt e =gtoldt eRlS st
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Fig. 3. Tannin (mg/L) of the grape wine on different varieties.
Different letters in the same column are significantly different by
Duncan’s multiple range test at p<0.05.

Byd v JtkBae 5, 2018). £ AFolA
g EgFS Fig 33 2ok MEFHE 9l
9}Ql 2417 mg/l, WB 9?1 2,035 mg/Le] &
o7 & whd S B, JEAF oRRIZ MWSS 9Rle] 7t
7} 875, 876 mg/LZ W& B ko g Ueht} 5 7o R
el Zol7t YATHp<0.05). ©|& 3 AAE niEoz 7} =z g
XEo] BEAS A oIS AxThE U ofle] oIS 7]
g A Aoz AEEh Kim 5(007) A TS &
ale] 9ol e AxsIES W whdel o] 1,880 mg/LE UFERS
I, Yoon 5(2017)8] Aol E Awde] 9fele] gdo] 1,072
mgLE YERGTY BaEoe] B Ael FARH Jeid AS
kS el=

Mz

2= ol A4 2ol FF At Al 8 FE F9
shtolty, 2RI ME WHElE AR L3k} agl, bal, AEGE
2 Table 2 YERAITE MEe] Lgte 09l 7S 240
BAEZ 1009 7HETE AR FAIEL £ A8 Lt
S NFHFO3DNA Ao 7P Tk FELE Yo
), 4m(1.02), WB (1.57), CB (14.92), Z1%(19.02), MA52
(22.23), MBA (30.76), MA55 (35.51), 73] (40.71), FF
(47.69). H2AK49.61) =22 YEelstth A% ABZRS thae] 2]
O F AE=(AL+A+AR)? AAHE 3tz 90 o]l gro] £
A, CB, &M, MW52, MW55, MBA, WB, 0% Sl 1}
eigton, e, FrE, EARs W MI(AE)RES] 60-80
W #e g veiwth AE7h v FE, YEARE AErt
gk Mg Fel 3tete] s|MslH AAe F=9kle] d Flo]
g AlREH, B4 CB, MFHE, MW52, MW55, MBA, WB,
P FE ol He Mg 7k EFFolgta AztEd)

s 1o, o 1w ]
Aol Az 29l T T elRlelM F44ke] 530.68 mg%
27 B AEEE Banh FAke el Ax 34 F

N,
it
il
o
il
N
Y
of
o,
g
o
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Table 2. Color values of the grape wine on different varieties
Grapes varieties L a b AE
Campbell Early 40.710.10"2 62.64+0.06" 19.64+0.02¢ 86.46+0.1"
Black Sun 19.02+.19¢ 47.36+0.17° 29.74+0.32¢ 95.89+0.4¢
CB 14.92+0.07" 45.45+0.08¢ 25.03+0.12° 97.02+0.02%
Doonuri 47.69+0.07° 46.200.02" 22.97+0.05" 71.33+0.04'
Gaeryangmeoru 0.31+0.01* 1.08+0.04 0.22+0.08* 96.56+0.01°
MW52 22.23+0.21° 53.16+0.22° 31.47+0.23° 96.92+0.05°
MWS55 35.51%0.16" 57.65+0.08" 36.9420.05" 91.99+0.05¢
MBA 30.76+0.07° 48.58+0.03¢ 46.55+0.09" 94.35+0.02°
WB 1.57+0.09' 9.81+0.61" 2.29+0.28' 95.84+0.03°
Narsha 49.61+0.06" 48.75+0.05¢ 11.62+0.07" 68.95+0.07
Wangmeoru 1.02+0.017 6.00+0.14' 1.39+0.07 96.05+0.02¢
"Values are meantSD (n=3).
IDifferent letters within the same column differ significantly (p<0.05).
Table 3. Organic acid contents (mg%) of the grape wine on different varieties
Grapes varieties ~ Tartaric acid Malic acid Lactic acid Acetic acid Citric acid Succinic acid Total
Campbell Early  138.82+5.80"*  150.29+0.33¢ 16.03+0.01# 43.02+0.25° 12.75+1.35° 105.69+0.18°  466.59+4.68°
Black Sun 83.16+1.07° 211.08+1.63¢ 14.67+0.17¢ 37.01£1.25% 14.57+0.33¢ 161.99+0.18"  522.47+1.11¢
CB 225.30+4.22° 74.06=1.63' 23.17+0.10% 38.10+0.01 23.93+0.01° 77.85£1.328  462.38+7.30°
Doonuri 134.68+0.37 172.29+0.36" 19.94+2.40" 36.02+2.18 13.93+0.93¢ 135.00£1.00°  511.84+7.24¢
Gaeryangmeoru  71.83+10.08°  420.07+1.65 20.49+1.95 39.23+0.40"™ 16.79+1.71¢ 135.38+1.65¢  703.78+7.41°
MW52 150.63£18.29°  113.33£1.47" 28.62+0.42° 26.57+0.08" 21.12+0.51° 109.73+6.92°  449.99+13.70"
MWS55 187.01+18.31° 77.93£1.70' 34.19+0.62° 30.96+0.22¢ 21.83+1.07° 86.77£1.19"  438.68+23.12"
MBA 77.97+1.34° 256.90+6.09° 28.01+0.42° 30.39+0.59¢ 17.70£0.45¢ 117.61£2.64°  528.58+7.94¢
WB 69.52+8.87° 171.68+1.55" 66.49+2.76" 11.60+0.78' 16.72+1.02¢ 61.38+0.49"  397.38+5.86¢
Narsha 82.18+7.39° 301.09+0.11° 24.79+1.73¢ 34.63+0.12" 26.79+0.37" 156.99+0.02"  626.46+5.54°

Wangmeoru 530.68+27.64"  199.14+3.53¢ 16.43+0.04¢ 40.06+0.30° 28.11+0.30° 147.3542.91"  961.75+20.63"

"Values are meantSD (n=3).
IDifferent letters within the same column differ significantly (p<0.05).

72 2737 Q9o JeS e Aoz A UtkSon T, i< oF

2009). ¥ AlE F N FAA 42007 mgh= 7HF B2 Ak

b FFo]l AEHI O, CBETOIAN 7P w2 dheo] HEH B drte 2 %—’gﬂé(%%ﬁéﬂ g, CB, T, 7@
Aok 94l A ZA] Faktol] 23l o] Fo A= malolactic fermen— ., MW52, MWS55, A, WB, b}i E, %hﬂ )i 9}" A Z
tation> AFEE ZAbo 2 A3, Moz Albe 7 g &, pH, 4 7%‘“3163%:’— Az, {713 F E2guE, & o
2AA AFA Ak glolla, PrEEi% 2e SAIA JEQ}OI EAlold, BhdS B3l 99le] %él%*é% vl A3
o A& Z & Aok fUI FF F 24 sk pHE 3.00-3.97 ©919eH, WB7F 78 =4 yelstth ks
o}l wrE I ol A AME]L Ao g dHMTHSoyer 5, 2003). 2o B CB, MEHFE, MW52, MW55, LEALA 0.6-
2 Ay o AESHE 14.67-6649 mg% HIZ YEPGI, © 0.8%=Z 92l Hghsk dafolgioy), T F A= 141%
Ak A& 61.38-161.99 mg% HWHE JERTE AR 7w 2 RIS AR E YR & FEo|dth EFLL 10.93-
djollA 43.02mg%= 7MY Weol AEFALH, WB7F 11.60 13.60% H9gor, 3eike 86.93-183.33% WHZ uelyit}
mg%= 7P w2 3hgo] AZHrk A EYiedA 2811 THEA T EEL 7.03-9.07°Bx R MNFHFe} YuE7} =A
mg%= 7P B2 o] AEEAL, UG AA 12.75 mg% UeRtth Ass B, CB, MHHFE, MWS2, MWSS5, MBA,
2 7P g AR o] AEHAT 714 e 229 WB, 4HF7F 90 AE o] &2 A=E HAR Adde],
Aol FAF AAe TS 7AW, FAN AR F2 4] T e, UEARE 60-80 AES] W AxE HYrh frlake 5
oS A4stal, ke R 5e AA4sket Fa% 84 A5k AbgRite] FE UERGOH, e Folx F44110](55.2%)
LHAMTHPark 5 2002). T2 FAAb] =2 YT FANS 7P we, Mol Albike](59.7%) 7MY B
AR 712, Albe] & AFHEE AlES 3k 2 A o2 yehsith & FodE, F dEA, B R iE

A7 2w ol FEe e Aes Jddr I, WB, 4HF, CB F5°0M =2 g%l HEd 2 &



654 =2 E 388 %] A 52 WA 6 & (2020)
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