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Abstract

The objective of this study was to investigate the quality characteristics of Campbell Early grape-added traditional Korean wines
(vakju) prepared with different yeasts and pretreatments. The first pretreatment (A) was prepared by crushing the grapes, the second
method (B) was prepared by heating the grapes at 60~70C for 30 minutes, and the third method (C) was prepared by
freeze-concentrating grape juice. The pH of the fermented wines ranged from 3.77 to 4.10, and the total acidity of the samples ranged
from 0.32 to 0.62%. The a value (redness) ranged from -0.40 to 17.89, which was higher in Campbell Early-added samples than
in the controls (grapes not added). Total polyphenol content was the highest in samples prepared by crushing or heating Campbell
Early grapes with ES22, and the total flavonoid contents were the highest in samples prepared by crushing Campbell Early grapes
with ES22. The anthocyanin contents were also the highest in the samples fermented by heating Campbell Early grapes. ABTS and
DPPH radical scavenging activities were also the highest (84.08 and 77.56%, respectively) in samples fermented by heating Campbell
Early grapes.
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ML AN O R e RAQY W, AEF A% FRi
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1. AlEXl=

2 Ao A Am=E AR e S5 J5olA
2022 0] AEigt AE A S ARESEA o A2 202140
AAFSE A QG H2(Cheongwon  Saeng-myeong Cooperative
Rice Center, Cheongju, Korea)& %5l AREsI3ct F=x
o] AF83l 22 A8 (Songhakgokja Co., Ltd., Gwangju,
Koreay2 ARE3I LT, A= Al #F2= HU|H(yeswine,
Yeongdong, Korea)i} 2H}2] & (yeswine, Yeongdong, Korea)S
ARESERAAL, R AR #FEE SHEEEA7Ied o
AAFA0NA et =] Aeff 2= FEHA E7t o
T 2 dFZ Hgo] e Fx AAo] 953t 4o
U ohol AALG L 53173 ESR(A| 10-22045845)5
Agaioich Uut B B4 B4 Aok 9 7154 4%
SFAFSE &4 BAo] AR8E  gallic acid, Folin-Ciocalteu
reagent, sodium carbonate, Rutin, diethylene glycol, ABTS(2,2’-
azino-3-ethlybenzothiazoline-6- sulfonic acid), potassium persulfate,
DPPH(1,1-diphenyl-2-picrylhydrazyl) A]2F2 Sigma Chemical
Co.(St. Louis, MO, USA) 5ollA #+43%t EF 9 HPLC 5%
Aoke AFESISTY.
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250 AAE W] ©E 2& H7} FFE A x|
Stof Yoon 5(2020)9] AE L ¥HFsto] FFE A x5}
Aot T3 2O HA P Wl wet 7)sd 9 A
o Zpol& vlmwsty] fof AEAY Ex= 3714 o R
AAeste] ek Ao H7lstAt. &, AXE = ZEE
£02 o7l & 7} sielon, BAE = 2 E oA &
I 60~70°CoA] 3087 Ao} 7k A E stof H7skith
CA g 2+27|(Hurom, Gimhae, Korea)S ©0]-85t0o] &<
Y1 5850 5435 & XL 30| gko] 50%7F F w7t
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2 &0l AESE 15 L ¥ a-87](yeswine, Yeongdong, Korea)
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2 AL 7|&E0 2 1.5H1E o] F3loH
3 ok 5YUshl sho] Wrlelel wng shelc Ex A
7} kS WA 25 20Tof|A 129 Bt ¥
Qe] W7} o4EE Az Aol wavk B ohe Aag
oitsto] 51 FF WAAA B Hsto] AzetT
Q9 770 Aol Hool AlRe] B W /)54 B
4 Ago] Agsioic

Hﬂl

3. ZE &4
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Almo] Mg BASE7] 9o AR 15 mLE Foto] Ak
ABZ}A|(CM-3500d, Minolta, Tokyo, Japan)S ©]-8&5}c] =435}
et AR MEL 24219 33 243 %o BEGOE
UeR gt o] uhe] T2 ATo] AEL L0689, a - 0.0,
b=-0.180]9)0 1 A|29] Hxi Lzk(lightness), JMTLE a
Zk(redness), M= bFk(yellowness)© 2 UEF] ) th(Park
= 2022).

DNS A|9F 400 ILE 21 #+= E°4 587t 3% & 1 mLY
ZH42 TUSHT YN Belstel 4SS H3lo] BYY
L=A|(Carry UV-Vis spectrophotometer, Agilent Technologies,
Santa Clara, CA, USAYE ©] &3 ZZLE ZA35ATK550
nm). oY A AFS HFO] A glucose(Sigma-
Aldrich Co., St. Louis, MO, USA)S EZEZZ 9]0 vl )
U Agstel A4 BUY FY EEZHoZNE
SRE TS
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1) & EdlHl= =&

B A7} o] 14 43 ) A HL R4
ol WA, & Ze| & T Folin-Ciocalteu phenol reagent
£ olgsto] FMOR WAL el ol 3o LAY,
Z, A& 50 uLol 2% NaCO; 1 mLE &9ksto] 323t WAt
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a1, 50% Folin-Ciocalteu’s phenol reagent(Sigma-Aldrich Co., St.
Louis, MO, USA) 50 uLE E¥sto] 147t 9HSAIZ] o &
BHEAZ o183 750 il FHE S Stk of
o, gallic acidE H#F=H 2 ARSI L5 AEs) AT
e Astgon] AR & B T ter ot
(Amerine & Ough 1980).
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el SFS 24317] 93] Duval & Shetty(2001)9] B
of wat WA, AEE ojatste] 108 34T AJE 1 mLo|
95% ethanol 1 mL®} 284 | mLE 7lsto] Agstal, 5%
Na,CO; 89 1 mLe} 1 N Folin-Ciocalteu’s re-agent(Sigma-Aldrich
Co., St. Louis, MO, USA) 0.5 mLE H7}3t 3 2204 605
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Anthocyanin content (mg/L) =

(A=(As20 ~ A700)pH1.0 ~ (As20-A700)pHa s
MW=449.2, DF=dilution factor, £=26,900)

5) ABTS ZIC|Z A7is 24

Aze] PAist B Hesp] A% AT 2A5E &
A5keith. WA], ABTS 2tz 4752 ABTS(2,2’-azino-3-
ethlybenzothiazoline-6-sulfonic acid) 7.4 mM ABTS(Sigma-
Aldrich Co., St. Louis, MO, USA)?} 2.6 mM potassium
persulfateS 315 59k Qo] WX|3he] ABTS %ol 22 4
AR % o] &AF 735 nmol A FFET} 14-1.57F HEE
R4 54510 Ustass) 0|27 545 ABTS 49
1 mLof| A& 50 uLE S5k 302 &< WA & &3

£ £45}9]th(735 nm). ABTS ]z AASL A& H
A MBS A S ETY FYEE HEL)
E HEATHRe 5 1999).

6) DPPH 2IC|Z s 24
Al®9] DPPH oz A7A%2 DPPH(],l-diphenyl-2-
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picrylhydrazyl) 0.4 mM DPPH(Sigma-Aldrich Co., St. Louis,
MO, USA) SN2 525 nmoj|A] 4= Zfol 1.3~147F HE=
s4g ohg B4 59t Z, AR 02 mLo] 5143 DPPH
89 08 mLE 71e & ALoA 302 B v A o
525 ol Al FAEE ZH3I9ch DPPH 2} 2752
AR A77e MAARHETS FRE AolS WY
(%)% LFERNQITHChoi 5 2003).
5. 8HEA

= A2 3% RHE SRl o HHgiT EEHAE
ARESHATE B3 AY ARO] FAA Fo44E Eelst] 9
3] SPSS EA =z 7]3Y(Statistical Package for the Social
Science, Ver 12.0 SPSS Inc., Chicago, State of Illinois, USA)<
0]-85}9] p<0.05 == 2.2 Duncan's multiple range test® 732
S AR SR 9 2L HA 2o i Ay Aijo] of
8 247 U vl R EAFE A (one-way ANOVA test)2 AA|5FY
1!, Duncan multiple range test2 -3-9]44< ASSIA

1. 882 3 MA2IE E2|6I0] MZEH AHAD| HI}
Fo| odt 3 8N

AR g 2L AA2E gesto] At AL H7F oF
Fo dut B4 B4 9 NS 43 A= Table 1 Y
Table 29} Zt}. Uvk 24 EAJOZE pH, B, 9T, &
A 9GS g Mg BASKIY WA pHe
3.77~4.10, ZARE 0.32~0.62%= EX %] o] E3] F32 ES22
2 Ax3 AlgoA] pHE R FARS 2 Hog ey

T

THp<0.05). €& FaIg F pHe 4 D A% 5 A+
o] Qg0 PTG Fi(Park 5 2004), WAL o) N 9] FAH
g 7] AET T 9] o, dAeE A s
o] 9o, HEAAE JFS Frtal LA Uthlee &
2002). Lee & Kim(1995)0] Qk2E 145271 A& 6l= SQt oF
9] pH7F 4.0 F-ZollA Y AEE SRSl B alshe]
ounj, AF YEFO H§ pH 3.4 FLo} oF 0.54%2] A= &
Holt A0 HIFACHKIm 5 1996). £ AFoAE oF
F AR Al AL E FloldS BF dRFHET o9
ZAbo] QAR F7Fols Ao YEG E5] ES2 AHE
Rt AlgoA 7H EROH(p<0.05) = HAA | TE
Aoz A 2 AR UEhyith

w7 A2E A5 AFE FFL 11.6~13.60%F F-4]
How FE(7HEAG 1P E T = 7.90-9.37 °BrixZ U
b, S99 TR 0.33~1.26%% BEAE o] BE Xt
oA Iart Aud AR Uehget g AR 5 37
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Table 1. Chemical characteristics of Korean traditional wines (yakju) with different yeast and pretreatment’?

Samol pH Total acidity (%, w/v) Soluble solid (°Brix) Reducing sugar contents (%) Alcohol contents (%)
ample

P A B C A B C A B C A B C A B C
Control 3.95+£0.01° 0.34+0.00° 8.87+0.05° 0.55+0.01¢ 12.80

ES22  3.77+0.03%3.84+0,00 3.78£0.03%" 0.60:£0.01*0.58+0.00"°0.62+0.00" 8.70:£0,08*°8.50:0.00% 9.20:0.00* 0.51+0.01%°0.43£0.01%0.79£0.01™ 11.80 12.00 12.40
La Parisienne 4.10+0.01**4.08£0.00"*4.07£0.02* 0.32+0.00 0.32£0.00 0.320.00“* 7.97+0.05"*7.87+0.057.90:0.00°® 0.35£0.01<0.39£0.01°0.33£0.01° 13.00 12.80 13.60

Fermivin

3.89+0.01%°3,93+0,01%3.87+0.02% 0.39£0.00%0.39£0.00%0.42:£0.00% 8.60:0.00% 8.70:£0.00*°9.37£0.05* 0.70:£0.01°°0.78+0.02*°1.26x0.02** 11.90 11.60 12.10

D All values are mean+S.D. of triple determinations.

? Different capital letters in the same items indicate a significant difference (p<0.05) among different yeast. Different small letters in the same items indicate

a significant difference (p<0.05) among different pretreatment.
The name of the yeast used: ES22, La Parisienne, Fermivin.

Control (not added grapes); A, crushing grapes; B, heating grapes at 60~70°C for 30 min; C, freeze concentrating grape juice.

Table 2. Colorimetric characteristic of Korean traditional wines (yakju) with different yeast and pretreatment’”

L (Lightness)

a (Redness) b (Yellowness)

Sample
A B C A

B C A B C

Control 97.54+0.01°

-0.40+0.01¢ 4.11+0.02°

ES22 81.31+0.01° 89.124+0.01 80.76+0.02% 17.89+0.01"% 10.33+0.00*° 17.10+0.02° 19.16+0.03%" 4.86+0.01"° 22.12:+0.02
La Parisienne  86.37+0.00%° 92.74+0.01%* 86.98+0.05*® 12.07+0.01* 7.15+0.01% 8.29+0.00<° 21.94+0.02%° 3.3420.025% 27.55:+0.024%

Fermivin

85.94+0.00% 91.21+0.00%° 85.87+0.025° 12.13+0.02% 9.67+0.01% 10.24+0.01% 18.89+0.01<° 3.10+0.02%¢ 26.55+0.025°

D All values are meantS.D. of triple determinations.

2 Different capital letters in the same items indicate a significant difference (p<0.05) among different yeast. Different small letters in the
same items indicate a significant difference (p<0.05) among different pretreatment.

The name of the yeast used: ES22, La Parisienne, Fermivin.

Control (not added grapes); A, crushing grapes; B, heating grapes at 60~70°C for 30 min; C, freeze concentrating grape juice.
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G Hato] Wt ApoA FFI ST gl 21
A S HE F2435] gAsittal 21519 0 H(Kim
CJ 1963), Y¥td oz wrhe|o] I FEE U 279
et FEAIL HF 12~15%0]9 o7]o] &2 H7Isto]
6~8%2] ¥FE FEE XI5k Jltkal el A AchKwon
5 2011).
a9 AXE A M7t oo MEE H| s}
913 Hunter L, a, b5 S5 tH(Table 2). WA &=l Lgt
= 80.76~97.54% FA o] tiE2FoA 7MY w2 S UE
WAL, HAERl aghS -040~17.892 e} e
A7V AlgollA izttt 2 ANMEE YEtgl=
(p<0.05), o]AZ FHHELT] 2= ZHHO] FEAoPH 479
o et a3 F §EH0] oo AT} ol
AC = WP Choi 5(1995)9] AToAME YEIFL 5
3] Qu|zo] QtEAJobIA MAQ] 8&= 9l THIILe}
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.E!L 7_(_]':?'5_0] 3Q] &

Ho g & e e Y=t (p<0.05), Lee 5(2013)2] A
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S0l wet go)4el ol g Uehigict B ustect.
webd ZE2 O7)A F71Sha ES2 AR e wrashd A
L7} =2 ok A zUt 75T Aoz moiEc ST
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Zo)7F U} o7l RE S H7KSH A9t 52%S IE
H74g ColN AurEoR o gro] RHE|YT)
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Mx|2|ed Hdifa| I} ekFEo| J|lsM ME
et AA E}E e M7t ekl 7154
5 % EgtHEo|t, ©d 9 QFEA|o}
o].oir;]. %2 Zoys s B4 A
36.16~53.08 mg/100 mL= YEt(Fig. 1) A2 & Z2v=

FFE = HA oA E5] ARl ESR2E R A=
d FoH o R 7Y =2 s R Lo (p<0.05), HA 2
| = 3eFo ES22 ARE WadH oA A

4B H?Oﬂ*ﬂ =%, Sl SRR RS oFo) A
= Z=E 7HEAEste] H7IRE BA Aol A 7MY Eqkou
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Fig. 1. Total polyphenol contents of Korean traditional
wines (yakju) with different yeast and pretreatment. " All
values are meantS.D. of triple determinations. ? Different
capital letters in the same items indicate a significant
difference (p<0.05) among different yeast. Different small
letters in the same items indicate a significant difference
(»<0.05) among different pretreatment. The name of the
yeast used: ES22, La Parisienne, Fermivin. Control (not
added grapes); A, crushing grapes; B, heating grapes at
60~70°C for 30 min; C, freeze concentrating grape juice.
AS 91591 Roli= iglor] Helyl AR YA oFF

ofMe AEL=E 7HEA 25t 7&7}5P BA| 2] FLoll A -2
Hog M &2 F 2H¥eE 9% 1%‘5}‘41‘21‘:}%0-05)-

O]%& peanut hullsE 11204 & X%Eq St FAE Al
Zto] S71dSE & Eevls Il S7Ioks At (Llee 5
2006), &8 A Zx o70]9] AT &% 50C, 60T, 70T
£ RIS AZRES W, A 257t S71dl wek & &
2 ol S7etHte Aot A5t (Chang 5
2010). & ZetH ol F=FL 10.59~20.25 mg/100 mLE E
Eg WjelA) e faTRc Audele ke A2l
AN w2 IS UEHI A (Fig. 2). o= Park 5(2022)2

4ot S5 b v HaFo F EtEo|E T
£ 23} 10.63~18.44 mg/100 mLe} F-AFSH gHgfo]l o &
= QAR mE & EFtEkolE AF2 He EEOW g
WA 2F oA H7IRE AXE|FOIM 2 AoE Y
ERgon] gy xjol= ES22 X2 Wrash oFFoA £
7S JER A chp<0.05). EetH o]t HE 3gHE]
FOE in vitro Aol A FASH FAS ‘3-1 FAAIE Ho|
Ao ® AA AthAhn 5 2007). & F EAEH=
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Fig. 2. Total flavonoid contents of Korean traditional
wines (yakju) with different yeast and pretreatment. " All
values are meantS.D. of triple determinations. ? Different
capital letters in the same items indicate a significant
difference (p<0.05) among different yeast. Different small
letters in the same items indicate a significant difference
(p<0.05) among different pretreatment. The name of the
yeast used: ES22, La Parisienne, Fermivin. Control (not
added grapes); A, crushing grapes; B, heating grapes at
60~70C for 30 min; C, freeze concentrating grape juice.
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Fig. 3. Tannin contents of Korean traditional Korean
traditional wines (yakju) with different yeast and pretreatment.
D All values are mean£S.D. of triple determinations. 2 Different
capital letters in the same items indicate a significant
difference (p<0.05) among different yeast. Different small
letters in the same items indicate a significant difference
(»<0.05) among different pretreatment. The name of the
yeast used: ES22, La Parisienne, Fermivin. Control (not
added grapes); A, crushing grapes; B, heating grapes at
60~70C for 30 min; C, freeze concentrating grape juice.
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Fig. 4. Anthocyanin contents of Korean traditional
Korean traditional wines (yakju) with different yeast and
pretreatment. " All values are meantS.D. of triple
determinations. ? Different capital letters in the same items
indicate a significant difference (p<0.05) among different
yeast. Different small letters in the same items indicate a
significant difference (p<0.05) among different pretreatment.
The name of the yeast used: ES22, La Parisienne, Fermivin.
Control (not added grapes); A, crushing grapes; B, heating grapes
at 60~70C for 30 min; C, freeze concentrating grape juice.
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Fig. 5. ABTS free scavenging activity of Korean
traditional Korean traditional wines (yakju) with different
yeast and pretreatment. " All values are mean+S.D. of triple
determinations. 2 Different capital letters in the same items
indicate a significant difference (p<0.05) among different
yeast. Different small letters in the same items indicate a
significant difference (p<0.05) among different pretreatment.
The name of the yeast used: ES22, La Parisienne, Fermivin.
Control (not added grapes); A, crushing grapes; B, heating grapes
at 60~70TC for 30 min; C, freeze concentrating grape juice.
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Fig. 6. DPPH free scavenging activity of Korean
traditional Korean traditional wines (yakju) with different
yeast and pretreatment. " All values are meantS.D. of triple
determinations. ? Different capital letters in the same items
indicate a significant difference (p<0.05) among different
yeast. Different small letters in the same items indicate a
significant difference (p<0.05) among different pretreatment. The
name of the yeast used: ES22, La Parisienne, Fermivin. Control
(not added grapes); A, crushing grapes; B, heating grapes at
60~70°C for 30 min; C, freeze concentrating grape juice.
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