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Abstract

This study investigated the phenolic compounds of must and wine supplemented with different concentrations (0%
(no added stems), 1%, 2%, 3%, and 5%) of fruit stems during winemaking using Muscat Bailey A (MBA) grapes.
The red color, and total anthocyanin, total polyphenol, and tannin contents of the must and wine significantly (p<0.05)
increased with increasing added amounts of grape fruit stems, while the volatile acid content decreased with increasing
added amounts of grape fruit stems. Catechin (8.16 ~23.08 mg/L), gallic acid (2.32~3.28 mg/L), trans-resveratrol
(1.38~3.27 mg/L), and ferulic acid (1.51~1.59 mg/L) were detected in the must and wine via HPLC. The bioactive
substance contents increased with increasing added amounts of grape fruit stems, except for ferulic acid. The DPPH
IG5y activity was higher in the wine (12 mg/L) with 5% grape firuit stems than in ascorbic acid (67 mg/L). These
results suggest that the fruit stems of MBA grapes can be used as functional materials for winemaking.
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Table 1. Sugar, total acid, and pH during the fermentation of must supplemented with Muscat Bailey A grape fruit stem

Fermentation time (day)

Sample(%

ple(’) 0 | 4 6 8 10
0% 20.55+0.35"2 17.85+0.78° 10.50+0.71° 7.500.14° 6.25+021°
1% 20.55+0.07° 18.100.14° 10.35+049° 7400.14° 6.2520.07°
(§§§§) 2% 20.00+0.00 20454021 18.100.14* 11.054035° 7.75+021° 6.30£0.14°
3% 20.00+0.42" 18.10+0.28* 10.55021° 745007 6.40+0.14°
5% 20.15+021% 17.85+0.07° 10.65021° 745007 6.2020.00°
0% 0.56+0.02" 0.85+0.10° 0.830.11° 0.750.11° 0.77£0.03"
1% 053001 0.84+0.10° 0.92+0.04° 0.780.04* 0.76+0.01°
T(O;fle‘g;d 2% 0.61+0.01 0.54+0,00° 0.79+0.01* 093+0.00° 0.78+0.00" 0.76+0.01°
3% 0.66:0.09 0.98+0.09° 0.87+0.01° 0.780.01° 0.7420.04°
5% 0.5420.01° 1.07£0.02° 0.9240.01° 0.75£0.01° 0.71£0.04"
0% 4.13+0.14® 390007 371011 3.68:0.11° 3.6020.11°
1% 3.8440,13° 3.84+0,02 371:0.13® 3.5640.12° 3.65+0.12
pH 2% 3.95+0.01 436+0.22° 3.7240.03 3.59+0,07* 3.49+0,04* 3.660.04™
3% 4.0840.25% 3.74+0.02" 3.80+0.04° 3.58+0.04° 3.72+0.04°
5% 4.00+0.06" 4.05+0.24° 3.6740.11° 3.54+0.02" 3.73+0.02°

"Values are meantstandard deviations of triplicate determinations.

Means with the different letters in same column are significantly different (p<0.05) by Duncan’s multiple range test.

Table 2. Quality characteristics of wine supplemented with Muscat Bailey A grape fruit stem

Sample Total acid Total anthocyanin Total pholyphenol Tannin Alcohol Volatile acid
%) ®) pH Red color (mglL) (mglL) (mgL) %oV (mglL)
0% 0.780.06™ 3.8420.06° 0.80£0.02* 786:6.39° 8316.35™ 1121£53.07° 100£000°  90.6£1.60°
1% 0.74£0.02° 3.61£0.03° 0.80£0.01° 767£11.61° 828417 1217£11.48° 100£0.00°  90.1£1.10°
2% 0.73£0.00° 3.7310.06™ 0.870.02° 790+7.73* 882£10.9" 143147.17° 9.9+0.10° 83.943.10°
3% 0.720.01° 3.67+0.06% 0.87+0.04 789+11.75" 895+5.81° 1626+87.50° 9.8:0.00" 83.8+1.40°
5% 0.72£0.00" 3.7420.16° 0.85£0.01° 816£22.11° 905:24.7° 1763£14.34° 100£000"  82.5£L10°

"Means with the different letters in same column are significantly different (p<0.05) by Duncan’s multiple range test.

¥ 223 MBA gl ng?x%ncgrﬁ EAJold
o] WgkS AvE A¥kes Fg 19 20k 38 T EEee
27] A EE 005520 nm)ol A REIY & AAH LE
6l 0.93~1.009] #t= Uehlith o F ZHashe A d=
Halom, wRoe] FAEA R ke Fg 1) Be A
olA] EE 8U7HA F7H1,012~1,069 mg/L)3tthrt 109
°ofF fiehe Ade BTk TEFollA A4 L= (Table
2) 0.80~0.87(520 nm)©] k< urehﬂou TEFo] 28
Alobd E3-E(Table 2) 'TEA] TE AL wfjHir} vhe
e Bow, Al wudA s frel<l 2hol= ¢l
AR gk o FolE7] 5% H7IE E=F7} 800~
832 mgLE 7H ETh LE T LAY =T
EEAloPd heke dEeh 43 T ASkE AU v
A, A9 Agfstel s} AART] Wil FUAE
Alobd gho] fHasAnt 4 3 Eejula ok Al

ofa) HgstEAA A e AT = A Ed
(2324). AR OB =it TeFe of it gl vl
8 A=} QFEAJod hio] ”D} Chang 5(25)°] ]=
et Pt 2o FA v AFE B o
AL 25494 AATE HE 0.6~1.3(520 nm)<] S e
W1, SAEA P ghake 200~600 mg/LE VFERA] T
=k Lol A9 A7) 0.6(520nm) W] S
el e =37 Btk 28y g TR A2 2
=y B4 45 1,000 mg/L o] 3ol FEAobd
FFS vehli= % %E At} & A= MBA =5
FEE 93 BHoR ARFS 2H3 § I=FE A X3}
SA71el A} FetEAjopd fhiFo] dulk I mFeof Hla]
lﬂﬂ] el 53] X““—% 7rslsl7] 9]t Bautista-

Ortin 5(24)°] H.310]] wp2m, Ew=F0] 25 Qg A|7]7]
28 41 maceration A| 7t ““ Zg¥x geko] F a3t}
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Table 3. Gallic acid, catechin, ferulic acid, and resveratrol contents during the fermentation of must supplemented with Muscat Bailey

A fruit stem, and of wine

Fermentation days

Compounds Wine
0 1 4 6 8 10
0% NDY 0330.04 0.30£0.05" 1.730.00° 1.77:0.16" 232£022° 1.960.13°
1% ND 0.25:0.02° 0.31:001° 2.05:0.10° 1.66:0.17° 231:0.06" 2.1120.09°
Gallic acid (mglL) g ND 036007 045002 2324017 2.00:022% 297:004° 2.66:0.19°
3% ND 0.330.02° 0.5820.02° 2.87+0.01° 2.3840.38" 3.07£0.03" 2.91£0.09"
5% ND 0.62:0.09° 0641013 2.812007° 277£025° 328024" 3.37£0.07°
0% ND ND ND 4.29+0,09° 4.810.50° 8.16+0.38" 8.680.52°
1% ND ND ND 5.34:0.33 5.3810.20° 1027£0.13® 9.60+0.52"
C(i‘;egj}f)“ 2% ND ND ND 547007 9.13£2.20° 14.22:0,08° 7.65£0.00°
3% ND ND ND 7.112038° 9.52£1.86" 15.580.71° 10.890.00™
5% ND ND 2.79+0.34 801135 17.68+0.75° 23084307 1341£1.44°
0% ND 0.37£0.06" 0.62:0.16" 1.2620.04 133£0.05° 1512028 0910.12°
Fendlic acid 1% ND 0.42:0,01° 0.72+0.33" 14120.06' 1.1240.05° 1.19£0.00" 0.970.11°
(mg/L) 2% ND 0.45+0.02° 0.73:041° 1.2820.02* 13820.12° 1.4940.04 1.04£0.04
3% ND 0.44+0,04° 0.56+0.06" 1.4820.09" 1.2940.16' 1.5120.02* 1.10£0.04
5% ND 0.40:0,06" 0.6120.07° 145%0.14" 1.66:0.05° 1.59£0,03" 1.16£0.04'
0% ND ND ND ND 0.76£0.19" 13810.19" 0.23+0.02°
s Resveratl 1% ND ND ND ND 097032 135£0.19" 0.61+0.09"
(mg/L) 2% ND ND ND 0.62£0.13* 14120,05® 2.62£0.36" 1.77£0.26°
3% ND ND ND 1.37£0.04° 2.26+0.36" 2.87:0.16" 2.06+0.12°
5% ND ND ND 1.38+0.03° 33340.29° 3274042 3,06+0.08°

'ND : Not detected.

"Means with the different letters in same column are significantly different (p<0.05) by Duncan’s multiple range test.
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Fig. 1. Changes in the red color, and total anthocyanin contents during the fermentation of must supplemented with Muscat Bailey A

grape fruit stem.

[, no added stem; HM, added of 1% stem; A, added of 2% stem; O, added of 3% stem; @, added of 5% stem.

=

3 B 313}3 T} Maceration A 7F2F 3
3+ maceration A 7FHS E =0

EuFel 4 sk A Bas

Sun F(26)<

stem-contact

non-stem-contact wine2]



96

o

phenolic ZJ&ol 3t AFo|A  stem-contact wine©|
procyanidin &#o| & vl gdo] AT A4z}
FREAoPd e vt B skt a3y 2 Ay
M= = FolE7] bl mE Fo4l Abel= §Al
5% FolE71E AU XEFo| FUAEAM HE
o] & AL EejuE ko] thE Ao Hlg) =2
o2 Fejdsel o8 20 Mo] kg oz fA|H<S]
7] wjZolgt At

MBA 2 3 2239 SEd|us ¥ Etd &2
FolE71E w2 A2 MBA TR Y| FEdE
5ehd S Fig 20 YEhil: 28 T FEes
2 el g F 6dolA 8UA FtetE AES
Holth 10 o] F Za3ith. MBA X259 FEejds

2 Table 20014 ¢} 2o 1% $0l1E7] H7F T=F7}
FAE =0} F9HQ1 Aol fIAIRF A <l 828
mg/lLE, 5% $olE71E A TEFeA] o el
905 mg/LS YERNAT. =32 B kS (Table 2)
A 7 w34 o A o= Qe THE ¢s
Al g o] ZA sk vhd g} 7hAsil o

A7hgo] 284 B e feldo

2 %O]

<7tat

FeFo W el
. Kantz 5Q27)<
stem-contact Br &0l 2|&] 5]z EE=F7} stem-contact
Slo] d8E yEFHT AN £ uiA} dzo] 23Eo
AT B33, Auw 5(28) UF AX T} F 0
W& AR} Ao #et thekel 7134 2] (immediate press,
hot press, skin fermentation)] S35 ASWUS u] AFS
SA| A58 x =} 29| HE 3F5HE(phenolic acids,

catechins, dimeric procyanidins)®] 7} 2 HFH skin
1800
1500
1200

900

Total polyphenol (mg/L)

600 -

300

Tannin (mg/L)

0 1 4 6 8 10

T ZAAFEEES] ] A2 A1E (2015)

fermentation =57} hot press E=F FART} ¥&=3}
rEe] o]l g vty Husdth

MBA &4 gl T Fo| Ma|gy SF

SEEH FolE7|E HUIS MBA R 9 ¥ EF9
e84 E4S HPLCE 2% 3 A3+ Table 33} 7o)
gallic acid, catechin, ferulic acid, fransresveratrol®] 57 |
Atk 53] catechin(8.16~23.08 mg/L) ko] T} 2 &
A BHEY 290 gallic acid(2.32~3.28 mg/L), frans-
resveratrol(1.38~3.27 mg/L) % ferulic acid(1.51~1.59
mg/L) A2 o] =8kth Apostolou 5(29)2 tHgH
Vitis vinifera L= FE° 719 EAlete s A&
7 s A A3 2 AR FASHA catechin 3ol
7S =31 U322 gallic acid, trans-resveratrol 2 ferulic
acid grefo] =2 £o 2 YETh UE F Tade] A
24 242 dETE e R Y= go| FEHU
1, Fol=7] Arte] BeTrE FFo] molAe 3R
et A Ay E4o e U8 98
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Fig. 2. Changes in the total polyphenol and tannin contents during the fermentation of must supplemented with Muscat Bailey A grape

fruit stem.

[}, no added stem; H, added of 1% stem; A, added of 2% stem; O, added of 3% stem; @, added of 5% stem.
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Fig. 3. Electron donating ability (EDA) values of wine
supplemented with Muscat Bailey A grape fruit stem.
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