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Abstract

This study was conducted in order to investigate the quality characteristics of MBA wine resulting from treatment with different
oak barrel maturation methods. This study focused on the maturation of wine in five different types of barrels, including a
stainless-steel maturation barrel, a foreign medium-toasted oak barrel, and domestic light, medium and heavy toasted oak barrels,
and looked at the resulting differences in quality characteristics between the wines. All oak barrels used for this study had a capacity
of 100 liters. The results of the study revealed that the pH content increased by up to 3.86~3.93% after 9 months, and then decreased
after this point. The total anthocyanin content increased up to 152.52~174.95 mg/L. during a 6 month maturation period, and thereafter
began decreasing in concentration, with overall anthocyanin levels tending to be higher after maturation in foreign oak barrels. Overall,
functional elements tended to measure higher after maturation in foreign oak barrels as opposed to maturation in domestic oak barrels.
Therefore, these results indicate that it is necessary to improve the production of domestic oak barrels in the future in order to reliably
produce wines with higher levels of functional elements.
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Hwang & Park 2009)7} ¥ vl QIth. o4Q19] F32 UAA
O 7 Y9 JIFS 7MY Wol ’rom, ojxt¥o g Warls
I £471eE TS Ehlee 5 2004; Lee & Kim 2006).
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1. NEWE U Al

2 Aol ARG Q12 FE FEolA Auigt MBA
(Muscat Bailey A) X5 JLujjslo] 2016 0] FZ3E Egfo]
ORQ1E AREott. 91 Aol AMESH EXE Saccharomyces
cerevisiae(Fermivin 7013, DSM Food Specialities B. V. Nerther-
lands)o] a2, ¥ A RH(K A O] A DA Z(F)), HIEtSoFHAMEE
(Institut oenologque de champagne, France)2 ©]-&35}o] 2191
Azt SEF W= T DPPH 2oz 2745 24
0]- &5 gallic acid, Folin-Ciocalteu reagent, sodium carbonate,
1,1-diphenyl-2-picrylhydrazyl(DPPH)] A]2F-2 Sigma Chemical
Co.(St. Louis, MO, USA) Soj|A 143}, 1 ¢ 249
o83 Aoke B Aok AM8staLt.
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pH= pH meter(Thermo Scientific Orion pH meter, MA,
USA)E ©l-&5to] 4531, B =(Brix)= HAE G A
(PAL-1, Atago, Tokyo, Japan)g ©]-&5}H Tt A2 991 A
= 5 mLY]| 1% phenolphthalein 2~3-2-2 ¥ 37 0.1 N NaOHZ
7¥sto] pH 827} H= A& SLHCE AASHAL, 0.1 N
NaOHO| AH]H QFO=HE tartaric acido] 43ot= 7714
AlGE s THPark 5 2018). 24R19] &3
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1 o] 70 mL7} S ZRE FAeh1, of7]o] BF
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2) M= Hue %! Color intensity

gfole] MEE 245ty 9o AR Az A4S
M-S 7}X] 3L spectrophotometer CM-5(Konica Minolta, Tokyo,
Japan)E ©]85}o] Hunter L, a, b ZF2 =75} th. Hunter
L(Lightness, H &), a(redness 2 A=) 9 b(yellowness S )
X8 247} zero, white calibrations £ H A5l 0w ofuj
WA O] A= [=99.55 a=-0.05 b=-0.330]3ic}. A&
color intensity= 3353 A(Lambda 35 UV, Perkin Elmer,
Waltham, MA, USA)Z ©]-85}0] 420 nm(33H4)+520 nm(H
A)+620 nm(Zg ) FFEZ UER AT (Yoon 5 2016).

9. Folin-Ciocalteu phenol reagentZ ©0]-8-5}
of JMog WAL R B A5 tH Amerine & Ough
1980). =, Z+Z+9] A& 0.1 mLo] 2% Na,CO; € 2 mLE

o} H= SIBHE SRS EEEEQ gallic acid(Sigma-Aldrich
F=TAAE AAgste] FZ SHAbskITh

ehd &2 Duval & Shetty(2001)9] Ho] et =35}
o} Al2 1 mLoj 95% ethanol 1 mL9} ZE2 | mLZ 75}
o] Zgolal 5% Na,CO; &M 1 mLe}t 1 N-Folin-Ciocalteu's
reagent 0.5 mLE 7} & A-20)4 6027t LA oh
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725 nmol| Al SFEE SF51oH, § ©d IS 22E
A tannic acid(Sigma-Aldrich Co.)E ©]-83+ I
< SHibselnt

3) DPPH ZiC|Zt 2715 &4

AE0] SHAESHEHY S 15| 918 DPPH ehelgaAs
= 245 Blios MS(1958)9] WIS ¥ sto] S35t
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1. MBA(Muscat Bailey A) }919| bt ZX| A

B Ao A ARE3E MBA 21912 2016W o] AJAHE =zt
o] 9lRlo g 7| FHEAL Table 13+ At} A[E A MBA
9}R19] pHE 3.62% Kim 5(2012)0] 9J5tH 2 ==9] pH
L 333601 MELEFE 31347} HPgsirta otgst]
olZlof vl 2a &2 #S eI B 7.6 °Brix,
ALl 051%0]g o 4IE Bl 11.6%E RAE T}

MBA 2RR1& Q350 4A1A 3719 M40 =& 18714
59t pHE EAJ5H A3H= Table 29} Zth. Iverson J(2000)0]
oot XEF WE F= AY Al AAEIL Gl pHE 32~
3.5 Alo| 241 pHZ} 3.6 o]/dolH Ft 2ol dold 5= 2
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StlE A9 F=9 ¥dk= Fig 13 ol 4717 1871
Foll= =4t 3% &4 Rl A e A Aol B
o= Aol om =4t 2359 efRlo] foHo R
7P =0kt 43S o ¥iske Fig 28 AY A Y]
AFE 5% 11.6%] vl HE A4 a4 =okA|
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Table 1. Chemical characteristics of MBA wine before
maturation in oak barrels

SPSS =7 X 2 713 (Statistical Package for the Social Science, oH Sugar content Total acidity Alcohol
Ver. 12.0 SPSS Inc., Chicago, IL, USA)S 0] &51o] p<0.05 2= (°Brix) (%, whv) )

202 Duncan's multiple range test® AZ319} 3.62+0.01 7.6+0.06 0.510.00 11.6+0.03

Table 2. pH of MBA (Muscat Bailey A) wine according to maturation in oak barrels
Sample pH

3 months 6 months 9 months 12 months 15 months 18 months

Stainless steel maturation 3.7540.01°"?  3.77+0.03° 3.86+0.01° 3.80+0.01° 3.70:£0.01¢ 3.62+0.02°

Foreign oak barrel 3.78+0.03 3.80+0.01° 3.9140.01® 3.86+0.01° 3.7340.01° 3.6140.02°

_ Light 3.75+0.01° 3.79+0.01* 3.93+0.01° 3.85+0.01° 3.79+0.01° 3.73+0.01*

(Einf;:r‘; Medium 3.7740.03° 3.81£0.01° 3.9240.01° 3.9240.02" 3.7740.02° 3.6040.04°

Heavy 3.78+0.03* 3.79+0.01® 3.90+0.01° 3.8340.03° 3.79+0.01° 3.64+0.01°

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

? Different letters in the same items indicate a significant difference (p<0.05).
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Fig. 1. Changes in the sugar content of MBA (Muscat
Bailey A) wine according to maturation in oak barrels.
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Fig. 2. Changes in the alcohol contents of MBA (Muscat
Bailey A) wine according to maturation in oak barrels. SSM,
Stainless steel maturation; FOB, Foreign oak barrel; DOBL,
Domestic oak barrel light; DOBM, Domestic oak barrel
medium; DOBH, Domestic oak barrel heavy.

7} Ao = ¥ I(Bhat 5 2001; Baur & Sinclair 2006)%] 0]
ATE 23F AT A MBA oI FEYHE FF2

34442 mg¥%o|3loH, 23 &4 Al FETWE IF2 3

Table 3. Total acidity of MBA (Muscat Bailey A) wine according to maturation in oak barrels

Total acidity (%, w/v)

Sample

3 months 6 months 9 months 12 months 15 months 18 months

Stainless steel maturation 0.59+0.00*"? 0.56+0.01° 0.59+0.00° 0.55+0.04* 0.52+0.01° 0.47+0.02*
Foreign oak barrel 0.59+0.00° 0.58+0.01° 0.55+0.01° 0.52:£0.02"> 0.51::0.00% 0.48+0.01°

_ Light 0.58+0.01° 0.56+0.03* 0.540.00% 0.49+0.01° 0.50+0.01° 0.45+0.03*
(El'inf;:r‘; Medium 0.58+0.00" 0.560.00° 0.52+0.01¢ 0.530.00™ 0.500.00° 0.45+0.02°
Heavy 0.59+0.00° 0.58+0.00° 0.56+0.01° 0.5140.01% 0.50+0.01° 0.46+0.01°

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

? Different letters in the same items indicate a significant difference (p<0.05).
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Fig. 3. Changes in the tannin contents of MBA (Muscat
Bailey A) wine according to maturation in oak barrels. SSM,
Stainless steel maturation; FOB, Foreign oak barrel; DOBL,
Domestic oak barrel light; DOBM, Domestic oak barrel
medium; DOBH, Domestic oak barrel heavy.
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Fig. 4. Changes in the total polyphenol content of MBA
(Muscat Bailey A) wine according to maturation in oak
barrels. SSM, Stainless steel maturation; FOB, Foreign oak
barrel; DOBL, Domestic oak barrel light; DOBM, Domestic
oak barrel medium; DOBH, Domestic oak barrel heavy.

o] Futt. FAEAobd $HeFo] HMSh= Table 59F 7Tt <F
EAoldT} ehd e F = 9folo] M} n|Ztd] EX E3] 9}
9] bodyet +HAS BAHH FE= T2 84 T S
Eo] ¥4 9lth(Vidal 5 2004). o]} o] £}Qlo] B =

oA FAEARD FHFS Fo3 Q47 A L QT
Q AFoNA &A= B /LA STtstThrt WotA] 7]
Aot om 18709 S4AHAS W =4t @35 AP+

Table 4. DPPH free scavenging activity of MBA (Muscat Bailey A) wine according to maturation in oak barrels

DPPH free scavenging activity (%)

Sample

6 months 12 months 18 months
Stainless steel maturation 79.07+1.06°Y? 62.25+2.98" 73.90+1.62°
Foreign oak barrel 82.01+1.73" 74.26+1.80" 82.16+0.51°
Light 78.83+0.90° 61.6120.75° 74.32+0.46"

Domesti i
omestie Medium 78.37+1.85" 64.63+1.87° 74.95:0.97°

oak barrel

Heavy 78.60+1.07° 63.57+1.31° 74.48+0.12°

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

? Different letters in the same items indicate a significant difference (p<0.05).

Table 5. Total anthocyanin contents of MBA (Muscat Bailey A) wine according to maturation in oak barrels

Total anthocyanin contents (mg%)

Sample Untreated 3 months 6 months 9 months 12 months 15 months 18 months
Stainless steel maturation 142.543.24")  174.942.15°  131.242.94*  130.1+2.94°  112.6+4.88°  106.5+4.51°
Foreign oak barrel 139.243.00°  169.943.93*  131.8+4.99"  150.8+0.86"  129.3+6.25"  130.7+12.9°

‘ Light 130.24+3.01  135.44824°  159.3+7.18°  106.0+3.50°  109.9+7.11°  83.4+4.53° 58.6£13.4°
fainif:gecl Medium 13254624 152543.82° 10224461  124.8412.12° 92.74336°  85.7+4.10°
Heavy 135.443.68° 15334445 100.8+2.80°  108.9+1.28°  89.6+5.24° 83.242.65°

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

? Different letters in the same items indicate a significant difference (p<0.05).
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3. 23E =M MBA(Muscat Bailey A) 2}219| M= 2

Table 6= 2}Q19] huegt-Z YUERA Fto]th. Huegh2 24219
Tael a4 J=E foohs AERE 8T 5 et =
oRRloA F 2%t B4 FEOo R FRIA| dut HA| 42 o
(young)3t 2}R1> H St o] AMS w11, <=/4do] ZI3PH 2}l
= A2 dolut ez Ho] Aoz wA Het 1121l 9
?19] /4o XPYEFE huegts S7F5HA Hrt. SFAITE hue
Zol 1 ol =¥ A= Qietar wedd 4= Qlrh. 2 3500 A
18719 &A% MBA 24919] hue ZH2 0.721~0.797= 457}
o] XFPE|A] k2 Aol U= A= wWeho] HIUL, @
35 4300 Bl FAZ R ARG A SoA w/4dE 249l
o] /o] B APH A & 4 AU Color intensity Ft-2
Table 70|42} Zt}. M7Z9] Hetl= Hx 2 2kl

A0 O

===
A, E4, A4S Dot & S QU= color intensity g

4.960~6.9072 235 /g0l vlof FA 2l AHIQIH A
oA &A4E 2Rlo] B 2 #Z Ut

Q3% %7341 MBA 91R19] HIE(LEh), AN (agh) E
AT (bEE) FE2 Table 8, Table 9 & Table 109] YEMY AT
Px, AT 9 FAE ke &A7|7ko] AEdpE IR W
oA} o]ACE Hol Y T|RT ofFL Mg mglo
H, A= AAETE 58S JUE = FAETE FA
o= o] APH AL & & A9em, A 7t Aol o=
Ab @ AFoA &HA4H oRlo] thE AHEfHTh foFos
=2 4TS UEA

4. 23E =M MBA(Muscat Bailey A) 21219] k7| ME

2359 MBA 9l 54 Al 7]/ Table 113}
F7IES T 1980 A=A dFASF7F 8F0|UH
AIFLF ZoA =UE FT|AEL 3-methyl-1-butanol, 2-
methyl-1-propanol, ethanol©|iTt. T15of| A 714 2 k7| A
E-2 3.methyl-1-butanol 2 148.63~171.47 mg/L ® <o A2
], A Ztofle Wit ngd o s EAYS 5004 7t
4 g P48 Jehfoic. 22ERE A2t 1 o
SF7| B2 ethyl acetate™} 2,4,5-trimethyl-1,3-dioxolane ©] &
grow 1 ML 835~15.35 mg/Lo]l AALE F7AE Fof

Table 6. Hue values of MBA (Muscat Bailey A) wine according to maturation in oak barrels

Sample Hoe
Untreated 3 months 6 months 9 months 12 months 15 months 18 months
Stainless steel maturation 0.792+0.01°Y?  0.806£0.01®  0.887+0.04*  0.781+0.00°  0.864+0.00°  0.814+0.08"
Foreign oak barrel 0.789:£0.00° 0.778£0.01™  0.833x0.03®  0.809£0.01°  0.828+0.00°  0.797+0.00"
. Light 0.732 0.786+0.00° 0.753£0.00  0.801+0.01°  0.825£0.00°  0.851+0.00°  0.731+0.01™
0212”5:2; Medium 0.781+0.00° 0.846+0.06°  0.810£0.01°  0.780+0.01°  0.783+0.00°  0.735+0.01%
Heavy 0.783+0.00° 0.735£0.01°  0.811£0.06°  0.769+0.01°  0.799+0.00°  0.721+0.00°
D All values are meantS.D. of triple determinations.
? Different letters in the same items indicate a significant difference (p<0.05).
Table 7. Color intensity of MBA (Muscat Bailey A) wine according to maturation in oak barrels
Color intensity
Sample
Untreated 3 months 6 months 9 months 12 months 15 months 18 months
Stainless steel maturation 5.018+0.06°7  5911+0.03°  5.526+0.35°  5.955+0.01°  5.676+0.01°  6.178+0.23"
Foreign oak barrel 4.960+0.01¢ 5.87740.05°  5.549+0.28™  5.686£0.00° 5.762+0.01°  5.838+0.04°
_ Light 6.395 5.084+0.02° 6.255£0.01°  5.962+0.08®  5.657£0.00° 5.756+0.00°  5.965+0.04°
Donf;:r‘; 02k \edium 51554002  6.907:035°  5.896£0.01%  6.043:0.01° 6.149£0.01°  6.016:0.03"
Heavy 5.081+0.01° 6.333£0.06°  6.007£0.17*  5.725£0.00° 5.913+0.00°  5.958+0.03"

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

? Different letters in the same items indicate a significant difference (p<0.05).
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Table 8. Lightness (L values) of MBA (Muscat Bailey A) wine according to maturation in oak barrels

L (Lightness)

Sample
Untreated 3 months 6 months 9 months 12 months 15 months 18 months
Stainless steel maturation 29.80+0.08% 26.90+0.00°  24.30+0.06°  23.67+0.01°  22.85+0.03°  22.41+0.01°
Foreign oak barrel 30.09+0.09°  26.03+0.01°  24.60+0.08"  23.98+0.01°  24.89+0.01°  23.14+0.01°
. Light 30.1240.05  29.94+0.03°  2431+0.00°  21.77+0.10°  20.83+0.01¢  20.54+0.03°  20.61+0.01°
falzn:aiz:l Medium 2926:0.09°  21.8240.02°  21.55£0.04°  21.22+0.01°  20.81+0.01°  20.64+0.02°
Heavy 20.5240.08°  23.18+0.02°  20.59+0.02°  20.63:0.01°  20.43+0.01°  20.61+0.01°
D All values are meantS.D. of triple determinations.
? Different letters in the same items indicate a significant difference (p<0.05).
Table 9. Redness(a values) of MBA(Muscat Bailey A) wine according to maturation in oak barrels
a (Redness)
Sample
Untreated 3 months 6 months 9 months 12 months 15 months 18 months
Stainless steel maturation 56.05£0.01°7?  54.80£0.01°  52.82+0.05  51.96+0.04°  51.48+0.01°  51.12+0.02
Foreign oak barrel 56.12+0.02° 54.35£0.02°  52.5240.03°  51.73+0.02°  52.42+0.02°  51.48+0.02°
' Light  56.1120.02  55.99+0.02° 53.1940.01°  50.69+0.06°  49.47+0.03°  49.39+0.01°  48.97+0.02°
(?alt“f;:rl; Medium 5595£0.03  5128+0.02°  50.46:0.02¢  49.82+0.01°  49.77£0.02°  49.2120.03
Heavy 55.94+0.024 52.54+0.01¢  49.96+0.04°  49.30+0.02°  49.30+0.03°  49.06+0.02°
D All values are meantS.D. of triple determinations.
? Different letters in the same items indicate a significant difference (p<0.05).
Table 10. Yellowness(b values) of MBA(Muscat Bailey A) wine according to maturation in oak barrels
b (Yellowness)
Sample
Untreated 3 months 6 months 9 months 12 months 15 months 18 months
Stainless steel maturation 38.60+0.02°12  40.89+0.06"  37.7120.06°  36.06£0.03"  33.13x0.08"  30.70+0.03"
Foreign oak barrel 37.46+0.01° 38.27+0.03°  34.93£0.07°  34.20£0.04°  32.69+0.04°  31.35+0.04°
. Light 38.50£0.04  38.61+0.03" 36.78+0.05°  31.44+0.03°  29.65+0.05¢  27.30+0.02'  26.52+1.63"
(?ain;f;:rl; Medium 38.6940.04"  34.40+0.10°  31.03£0.07°  29.99+0.06° 27.91£0.03  26.36:0.06"
Heavy 38.34+0.04° 35.61£0.07°  30.01£0.06°  28.97+0.03°  26.86+0.03°  25.40+0.03°

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

? Different letters in the same items indicate a significant difference (p<0.05).
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Table 11. Volatile compounds of MBA (Muscat Bailey A) wine according to maturation in oak barrels (mg/L)

Domestic oak barrel

compounds RT." Stzg:z:zﬁztze] o:li)rte)ﬁrnel Light NModiom Heavy
2-Methyl-1-propanol 4.97 17.98 17.09 23.16 15.71 14.70
Ethanol 7.09 15.49 13.08 10.27 11.81 11.27
2-Pentanol 9.03 0.47
3-Methyl-1-butanol 16.26 162.35 169.73 148.63 171.47 161.69
2,3-Butanediol 21.99 1.11
1-Hexanol 22.60 0.80 0.57 0.65
3-Methyl-1,5-pentanediol 23.05 0.18
Phenylethyl alcohol 43.85 1.52 1.46 1.05 1.12 1.21
Ethyl acetate 6.26 13.40 12.46 947 12.20 11.76
1,1-Diethoxy-ethane 6.39 5.60 6.16 3.00 5.09 6.56
2,4,5-Trimethyl-1,3-dioxolane 7.34 15.35 11.24 8.35 12.35 13.40
1-Hexanamine 9.06 0.59
Acetoin 19.32 0.81 0.48 0.74 0.66 0.82
2-Hydroxy-propanamide 20.86 1.27 1.96 0.26 1.59 1.50
Acetic acid 26.34 1.02 0.79 1.30 0.81
Diethyl butanedioate 35.78 1.18 2.80 1.53 1.85 1.80
Biphenyl 46.39 1.01 0.63
Ethyl palmitate 56.95 0.46
o-Hydroxybiphenyl 69.36 457 2.84
Y Retention time.
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