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Abstract

In this study, various functional components of grapes and grape products were analyzed. Resveratrol and ellagic
acid, representative components of polyphenols found in grapes, were analyzed using high-pressure liquid
chromatography. Relatively higher contents of resveratrol in seedless grapes and ellagic acid in Muscat Bailey A
(MBA) grapes were found compared to those in other grape cultivars. Total polyphenols and total flavonoids were
significantly higher in ‘Campbell Early’ grape varieties. A comparison of the antioxidant activity showed that the
DPPH and ABTS scavenging activities of the MBA grape varieties were significantly higher. Among the grape
products, wine had higher contents of the functional components than grape juice, particularly, red wine, which
had higher content than white wine due to the differences in the manufacturing and fermentation processes. Grape
juice contained higher contents of functional components in the concentrated form (100%). Some varieties contained
relatively higher functional components compared to other antioxidants (acorbic acid, trolox). In conclusion, grape
is considered an excellent antioxidant fruit with representative food color.
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N OE et HAHBEELS vYE 7ol oJgh 2T E= H|

AESH AEH A0 HRgoto] A1EoA] AR APAE

R (Vitis viniferaye MAROZ FHIASH] A=l 3 = ol F iUz 9L, gHlolgA, AFES 59 o
A F sPEH IARARFY] tiFEES AR5, -2t e B HEQ] O™ (Kim 5, 1999; Romero-Perez 5,
M= EE AYAFO] 90%7F A2 AB|E|A rh(Park} 2001), £8 FFHORE Ik FF, 2r, HELF 59|
Kim, 2000). T3, X5 o83t 28, F57 7MoE 5o=2 Ut o] F HAEEFE= A 9 HFIPO] 2jo|= Qs Y
T oA o] &E Qith Eofl= FHHITLL FAZAIE, F  ELFo] H]g) I gefo] B2 AoE HVEYTHOrea 5,
EAold 59 E8jvls Adio] 56 ol e, 2001). ZEols HAHZEERTE ofyel, A& dleRel
ol2fdl HiEIFESo] Al FUgt AeE defA vt FEpAr 3t sk e, Pt ellagic acid)y 4]
(Lee 5, 2014). X=0] Q= m=33tE § HAHZIEE EA WA ATEZQ deprlehd(ellagitannin)9] FE|=
(3,5,4-trihydroxystilbene)°] 8 754 ZECE YA ZA} detaake T, AP, FF SolAe] dAE
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BEL ek 202 FAROI(mg 5, 199%), T,
4%, @7 5ol o FRI0] G A0E Lol gk &
A Ffel e BRY 7i5Y AR UL B4, B,
349, $ol7k Bo| Rz B 477 Bekorl(Cho
5> 2003; Kim -5, 2003), A=A B4 F2 AR, 27
S qgold] Il B2l I A Husn
(Kim -5, 2013; Kim 5, 2012). o]o] & 7tofrf= Fol7t
g A EE| 7R AAS RO Sfof A
o RRAS AENHT, HEMY AekIAr BeHFS
B} Eizo] ot Jelgge Amngle £ 3 45
S ofe] $Re| BEF Y REFA 59| XE/FFAE
TR0 e 715 MR BTG P30l 1 4P
2 R st

JERIET

bu

A

nx
| ool

L 20194 42} 1089714 371 f chle, 2
FC g, AEA, SN 74 AT, Ere] %
52 MBA(MuscatBaileyA), Seedless(Sweetsapphire, Sables,
Redglobe, Crimson, Muscat(Shine Muscat, Alexandria), Campbell
Early, Kyoho, Green grape(Seneka, Niagara)Z 255}t
RL7RAIEE A7 W Hi@vE 9 Hiskofl A Al
AEFL FIsteler, RIS AHAEE dFE 5% 12-
13.5%9] AE0& Algtste] 127(H =1 77, Sle]ELR]I
570, Z=FAE 550 T JAFA 1302 Y
Stgith 2E= AlE & SoI7HAE Algstal A% E A
Y5}, Resveratrol®} ellagic acid HEFA|2RS Sigma-
Aldrich Co.(St.Louis, MO, USA) A& ARSI

Azo| Hx2| ¥ HEEEHo| 2

Ex@, A TR SAUZ T U] Befelo]
AR 1 g AF T 80% MeOH &9 10 mLE 75k
ultrasonicator(5210R-DTH, BRANSONIC, Danbury, CT,
USA)E 20T, 10827 FZ519th 2087 YAlE2](Mega
17R, Hanil Science Industry, Incheon, Korea)s}oj(20T,
10,000 rpm) AAJBE F3t = 0.45 pm FAF|(syringe filter,
Whatman International Ltd., Maidstone, UK)Z o1} &
HPLC(Agilent 1260 series, Agilent Technology, Santa Clara,
CA, USA)Z 4513t} Qla} E A= of 1| (Adventec
No.1, Adventec, Tokyo, Japan)Z oI} & 0.45 um FAF7]
(syringe filter, Whatman International Ltd.)E ©o]-&5}o] o1}
gt & BASIcE At aARS dimethyl sulfoxide(Fisher
scientific, Pittsburgh, PA, USA) 2 0] EEYNS A= &

1=

methanol(Merk, Darmstadt, Germany)=Z 35]4]5}o] HF-890
S A2 H(Lee?} Kim, 2018). AZE FZANT} F38
Ao R 51900, gole] BAL nefslel g 2
tg ol A BRI ojSolHct

L

b

M

=13 A

HAHZIEE 3 W24 Bt

HPLC B4 Agilent series HPLC(Agilent 1260 series,
Agilent Technology)E °]-&5}%itt. HAHZEEY A2kl
AHe] EMZEE 242 Symmetry(Cis, 4.6x250 mm, 5.0 pm,
Waters Co., Milford, MA, USA), Capcell pak(C;s, 4.6x250
mm, 5.0 um, Shiseido, Tokyo, Japan) < ARESITE | AH|
ZEE9] o|B5A} XL acetonitrileT} waterE 40:60°02 &
Fotiod, ojrf f&53 23] 2= 0.3 mL/min, 30C=
S}%13L, DAD/UV AE719 AETE2 306 nm=Z SI3IH
Ellagic acid?®] oA €1 A= 1% formic acid, €1 B=
100% acetonitrileS ARRSIATE A |uE 787 90%0)| A4
SA(B &1 10%), 2187 45%(B &1 55%), 457} 30%(B
|1l 70%), 87+ THA 90%(B &4l 10%)9] 71278 &=
SF= Z7o|H, 0.5mL/min, 30C2] 2707 EA3Itt o]
4 UV A&719] g2 254 nm= STt

ook
Hr

HAHZIEE ¥ Hataie| REd AS

A S 9l A0 e E sk
EEGolo] TztE o 9 130 S B
of e TPHL AT, AFHL 2L GHHE 1
HTHR>0.999). Z4A AFo 2R E dojd AFAlQ 71
71(S)2} EEHAKSD)E o]&3)] A=E3HA (limits of detection,
LOD)2} A3F5HA|(limits of quantification, LOQ)S Q1513
ow, IFENS 7} 33] HHg ZHolr}. Resveratrol 2]
LOD, LOQE= Z+ZF 0.08 pg/mL, 0.24 pg/mL, ellagic acid®)
LOD, LOQ= ZtZ} 0.26 pg/mL, 0.55 pg/mLo]3ict.

LOD = 3.3 x SD/S, LOQ = 10 x SD/S

SEd Y= o 24

ZEZ98s $EFRS Folin-Ciocalteuf(Amerine™} Ough,
1980)Z o|-&-5to] B sttt FEAR 0.1 mLoj 2%
Na,CO; £ 2 mLE 713t & 387} 8Fx|5t] 50% Folin-
Ciocalteu reagent 100 uLg 7}o}al, 305 & Wh3oHo] 5%
T 7k UV-spectrophotometer(specord 205 BU, analytikjena
AG, Thuringia, Germany)& ©]-8-5}%] 750 nmof|A] 2313
ot H= SRkE 2 EEE49I gallic acidE 083 31
F2AK 07 RS FHAKIG T, gallic acid equivalent(GAE)Z

erfglct
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L

gEalEL0ls By 5%

ZZaH o]t SR aluminium chloride§(Moreno -5,
2000y o}-&3to] B SIATE Al=-8H 0.5 mLojl 95%
oEkE 1.5 mL, 10% aluminium chloride 0.1 mL, 1M
potassium acetate 0.1 mL ¥ 7 2.8 mLE H7lolo] &
At &, AL00A 3027 FAIst] HRSAIZ] v UV-
spectrophotometer(specord 205 BU, analytikjena AG)E- ©]
83191 415 nmo|A 9] FFEE S7E6IH SE2HE o=
L querceting HEEAT 3lof 24T REATRAL
Bl Am FE2ES SetH ot TRRE 4161 quercetin
equvalent(QE)Z LERJ It

gol

DPPH 2CjZ A7 23
1,1-Diphenyl-2-picrylhydrazyl(DPPH) radical &4'5-2 Blois
(Blois, 1958)9] Wf¥H2 AF AP Al=-EY 160 uLof
0.2 mM DPPHY 40 uLE 7fsto] S9tstal, A2ofAf 30487t
HESAIXL & 517 nmolM FFEE S795t0] AR89 F7E
o ke 9] B Moo YeRigl RS
ascorbic acidE ARESIHOH, AX|FES DPPH HAZols
(electron donating activity, EDA) o9} Zo] YeRf AT

EDA (%) = [1 - (A - B) / C] x 100
A: (Sample+DPPH) 305 & &34
B: Sample S°0%=
C: Control &3

ABTS 2it|3 27 s &4
2,2-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)(ABTS)
2z 2752 ABTS cation decolorization assay®H(Re,
1999)2 Q- WFsto] ZAeleick ABTS 89 7.4 mMz}
potassium persulphate 2.6 mM2 &35t TR, ¢4ofA 24
ARE BSE WA T SR WANA WER sleih
ABTS 8912 98 A1 732 nmolH F3=7 0.7040.030]
LE HeEE 345190t F&& 40 pLoj ABTS &9 960
= A7oto] FAolA 3087 HESAIX] & 732 nimoflA] &
FrE ST 21T FAS toloxE ARSSHITH

ABTS (%) = [1 - (A - B) / C] x 100
A: (Sample+ABTS) 30& & S34%
B: Sample S°0%

C: Control &4%

SHAE]
AeE3E 39 W 543 & B REuAE UErid

o}, HA] 7F 2}ol9] F-oJAd2 SPSS program(Verision 23.0,
SPSSInc., Chicago, IL, USA)S o]-85}o] BAHLA(ANOVA)
= AAlBIgeH, 7o 2lo)7} Q= @52 Duncan®] T
HHA (Duncan’s multiple range test)S AA|5to] A& 7+
o] §olRE pe0.05 Sel4 A
2m 2 2%
=38 YAHZIEE ¥ 2N S

22 9| YAHZEEY AefIARe] 2 Table 19] Y
ERf LT} £ Aol A 2 67719] HAHSEE ¥
THFE 81.43£3.51 pg/g oIYtk. 7|& A-HKim, 5 2006)
o HlgiME Fe RS HYrh E5E YAHEESS
Seedless, Green grape, Campbell Early, MBA(Muscat
Bailey A), Muscat, Kyoho <=0 & 3afo] =30, Seedless
(143.66 pg/g)= Kyoho(37.86 pg/g)°ll HIsf oF 3.84) &2 9t
T2 e gAHRESS F82 259] Fujo] wol &
9xlo] Q= Aoz LA QoW (Woo 5, 2006), Seedless
£ F2 24U 4751 teo] ALaESS o wo) 4
H 4 9lg A0 oAU Jung (0200 T2,
Seedless ZZ9] dl|dol= Crimson SDS ZZ9] g AH|TIE
2 ggol 71 7l Ueht 2 <170} g AT Byl
of ZES Repds 2T 7l AToNE 8ol Ha
H|ZHEE0| A9 AEEA| ton, I} A5 &2 1
wrE Busie Aoz UehdtLee?t Choi, 2009). L&
SO|7HA] 9] o] LA UATHChoi T, 2017), LHHH
o Ero| RS TS Brid Tt HRS BeT
Q79] Wa o] Feiel Zolet oA, ekl Hapst
T2 6.89+0.51 pg/g ©]9lomn, AFg7](34.35-55.25 mg/100 g
FW)e] kLAt gk B J1eo) s He g
S H3AHLee 5, 2014). =5HEZ= MBA, Green grape,

Table 1. Contents of resveratrol and ellagic acid in grape cultivars

Cultivar Resveratrol (ug/g) Ellagic acid (ng/g)
Campbell Early 63.46+14.11"9 6.38+0.37°
Green Grape 88.1243.12° 7.3343.12°
Kyoho 37.86+4.35¢ 6.27+1.00°
MBA 55.51+8.67° 19.56+0.67°
Muscat 46.72+13.21¢ 7.3142.24°
Seedless 143.66+3.03* 5.02+0.97°

YValues are MeantSD (n=3).
241 each column different letters mean significant differences between
results (p<0.05).
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Muscat, Campbell Early, Kyoho, Seedless <=0 & Wo| $hf
PO, 15 MBAX= 19.56 pg/gO =2 Seedless(5.02 ug/g)oll
Hsf| oF 398} &2 TS Elth sUiole F&2 A=iLit]
A HGw 7ol Bt A7t | Ql=H|(Chea 5, 2014;
Kim 5, 2012), 2}14k9] 71541 Bl wet A+
7 o e Zojg} oA

ol

O MAE HAHZIEE Y HapIM oEF

0] ] IS Seedless F5-2 22 E3tsto] A
52 Kyoho, Campbell Early, Sweetsapphire, 14152
Muscat, Green grape, ZA1A15-2 Redglobe, Crimson, Sables
£ B CR ERoI%tHTable 2). HAHRESS M
A FE0] 108.13 pg/gC = 7Hg Wol| Ffskal %o, &
A FE0] 63 ng/gC & 7P AL dE YElh 71&
AN = PRIA| = HAHZIEEC] SMA E5olA A
2 SIFE HYow, JREZ Ad HEHA] = ESE &
A5t TH Chang 5, 2011). ARFH 02 HAAFO| H4= &
ol FLE=E 77 7P W2 RS HRl 7]& A-H(Chang
5, 2013)2k= Adolgt AT B, olet o] A4t
o I AHZEES] T Aol 2= FFY FHZ HY
780l Afel @ARA]9] ol wet geEfA]7] wiEel Ae=
o A tH(Iacopini 5, 2008). WetIARS SAA FF0] 7.21
ng/gC = 7 Wol Shadlom, AMA F5 4.96 nug/gl
2 7]—7(01- Z0 slako _1}1_(5\]:]-

T mo=x

SETn=E, SR L0|E B

ZeoA FEYHE TF € FEHE0lE FFE 5
A3t A¥t= Table 33 At} SETHs T2 Campbell
Early, Kyoho, MBA, Green grape, Seedless, Muscat <=0 2
A VRO, Campbell Early7} 129.57 mg GAE/100 g
o 7Hf we ke VRN, 7H We SRS Ll
Muscat(38.22 mg GAE/100 g)of| v} oF 348 o502
=%tt. & ETtHol= SRS Campbell Early, Kyoho,
Green grape, MBA, Muscat, Seedless <02 =7 YERGTH
2Z9 5= uZIAR Campbell EarlyZ} 82.43 mg

gol

Table 2. Contents of resveratrol and ellagic acid in grape colors

Color Resveratrol (ug/g) Ellagic acid (ug/g)
Black 63.02+13.21"? 7.2142.24
Green 108.1348.67° 6.83+0.67
Red 82.74+14.11° 4.96+0.37

YValues are Mean=SD (n=3).
2% each column different letters mean significant differences between
results (p<0.05).

Table 3. Total phenolics and flavonoids contents in grape cultivars

Total phenolics Total flavonoids

Cultivar (mg GAE/100 g) (mg QE/100 g)
Campbell early 129.57+1.01"2 82.43+7.19°
Green Grape 71.98+8.48° 57.88+2.15°
Kyoho 119.12+7.26 66.34+0.47°
MBA 103.3742.04° 30.31+2.91¢
Muscat 38.224+4.26° 22.49+12.01¢
Seedless 49.38+10.28" 8.55+2.69°

YValues are Mean+SD (n=3).
2% each column different letters mean significant differences between
results (p<0.05).

QE/100 gO & 7} =9kOo ™, Seedless(8.55 mg QE/100 g)
of ®lsh 108 o} &=A UEFgth. Moon 5(2003)0 W=,
FEY s} FEEEo|EY] RS gubd o Rr o
5, AR, ek, 5794171 5ol et gtk
A3 783 2= 9lou}, Campbell Early7} U514 T2
3500 ol FYHeR =& S Hrh Zof Tl
A FEvET S3tE 0|9 SRS vlust Ayl
D5 SAA > A > A o= o] SRRt 9
SEHES SAA(116.86 mg GAE/100 g)7} 247
(43.89 mg GAE/100 g)°f 3} °F 2.74 FolotA| =& T
= Ut 2=9] Ao Thujo] SA 5= QFEA|oRd
A 20 St F5 5ol Qs 2R ==, FEAlod] &
Agfo| W2s S o2 Yepdtt 71& At Qotd F
FEAJOR Jtg2 FEY s RMEe] T vl =2
AAAAE 7H T 91O H(Kim S, 2019; Yun 5, 2018) ]
of whe} QFEAJoRd Jhgo] 2 SAA F50] SEHE
o TS =A UEhd Ao = ofAXI.

gH4tst gd (DPPH, ABTS)

Radical-2 7]Zo] u}g} Aeizo g 282 dl= i &
Zo] EAfs}7] wizol, DPPHE} ABTS F7HA| H5F 77510
A4S v uskTh DPPHE} ABTS radicalS ©]-83t 3HAksH
g 274 ZAil= Fig. 19 Yehdeh P22 ascorbic
acid®} 5 =5(100 mg/mL)E H|ZHS Ho] DPPH 47
AL ZF2F MBA(98.57%), Campbell Early(84.42%), Kyoho
(76.1%), Seedless(57.13%), Green grape(55.59%), Muscat
(30.43%) 0.2 LJERITE o] & MBAX ascorbic acid(91.99%)
Hoh 2 &S HH ABTS 762 PRSI
Trolox®} &Y X2 B Al £AZHE 27 MBA
(102.98%), Kyoho(95.46%), Campbell Early(92.22%), Green
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Fig. 1. DPPH and ABTS radical scavenging capacity of grapes.
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““Different letters above the bars indicate significantly different at p<0.05.

grape(83.95%), Seedless(55.95%), Muscat(30.38%)Z L}EF
O IS BHE BT MBA B0 /1 9551 el
t}. o] HE AF IH 9] FEE(101.4%)°] L-ascorbic acid
97.7%)ETE FHojd &A% HomJeong 5, 2007),
AMHE 22} 2EE9] DPPH radical &4%5©| Campbell
Earlyo]] H|sf &SIth= 23l AP K Park 5, 2003).

EE7IBAE HAHZIEE ¥ AL

Table 49} Table 50] 12%5:9] 9}ol} 13520 T =
of thgt FAMZES 9 Aepaike] kS e it Eﬂ

Table 4. Concentrations of resveratrol and ellagic acid in wines

Table 5. Concentrations of resveratrol and ellagic acid in grape

juice products

Green Seedless Trolox
grape

products

Samples Resveratrol (ug/L) Ellagic acid (ug/L)
A NDV 60.15+4.35
B 1,150.69+0.43? 2,022.88+2.49
C 220.28+0.57 420.35+0.48
D 120.19+0.32 411.82+1.24
E ND 242374275
F 3,690.73+0.55 6,740.21+0.64
G 340.48+1.32 5,334.69+1.68
H 6,410.22+0.97 3,987.45£1.19
I 3,380.83+0.25 3,682.24+0.13
J ND 355.08+0.15
K 1,260.54+0.18 2,148.35+0.94
L 250.110.97 1,146.47+1.33

YNot detected.

IThe results are expressed as meantSD (n=3).

Samples Resveratrol (ug/L) Ellagic acid (ug/L)

1,160.49+1.58" 500.33+0.35
B 4,320.10£0.67 400.94+1.23
C 10.34+0.11 546.2142.59
D 50.81+3.57 319.08+3.06
E 130.26+5.67 511.6442.42
F 10.71+1.08 303.9243.15
G 10.60+2.55 469.46+0.22
H ND? 335.20+0.13
I 2,400.23+3.67 1,1073.7120.29
J 470.38+0.96 246.29+2.37
K 340.25+6.47 331.55+4.38
L 600.15+2.66 263.27+3.81
M 800.10£5.48 343.85+1.25

UThe results are expressed as meantSD (n=3).
INot detected.

2SHIZIEEES 120-6,410 pg/Lo| AFEEES HEHCH, &
LAk 60-6,740 ng/Lo| SFFEREE HolH HAHHES
of B3} &2 IS eI, AAHRES, Fetat 2
T AEEFTE RO vl 2 A HEReH, 7
—1—4 A+ A3 Gerogiannaki-Christopoulou &, 2006; Kim

= 2009)9} ARG}, Q1S ThEL Zzo|u} ZHHHQL%l 2
E’11:-_ Az 5 of= 7 a0 ozt Aozt gl
o, A0 SN 2= HuE EFste] Al£51, |,
27}9] Waago] 2715 uhEe] AETEe ME ol
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AEZES] §9Hel Holt= QIglonk, 100% 538
= dluehES ) detste] Pago] gkor, of
EERA AR A 559 39S AN 1 G0l ot
A0E oA

@24l AN oo
7
m> rio
; N

EEZo| WMAGE HAWRES U WM HY

E 0] YA EST 4] TRES AR ¢
3 A2 g2 Ao ARH TEHLTL BT 12-13.5%)
£ U T B4 K Table 6). 24 23}, HAHGHES
O] S TF6,414 pg/l), OF=FELH(3,690 pg/l), &
33,380 pg/L), H|(880 pg/L), AHR1(340 pg/l), EEFZ
(120 pg/l) <=0 = &9kom, Aa| HE=A]| g2 AFx= 93
o}, AekIAR oFZFEILK6,740 pg/l), AFIRI(5,334 pg/L),
IEFA(3,987 pg/l), T35(3,682 pg/L), AH|(1,530 pg/L), X
ERZ411 pgl), o[ZToK355 pg/l), 5Y(242 pgll) =2
2, J2HEST vt TS etk 2Ee= F350]
U A9 9 g 2719] #iste] Je Wol ¥ wiEof, A
v X]99] 7%, B9, A 59 o= 7HA] tE Aie
9] zlo]7} o]&gt FFe] Wislol FFS & Ao oA

gol

ETIISAMEC EMst 42 U st 24

Table 70 W29, FEYHEd SEGE C|E HF X
T37F 30 28f o A UEyTh ol2fet Ak
EEF] A2 FAoA Lt 4L Bl =Tl T
=o] Sl= HisIRMES Tl $71E A 0E AR, =
Yol 45511 Qs ZrFAL TR QA ls2a=o]
AHEEIE R AR TE Zjo] T3t 9IS ACE AlRH

Table 6. Resveratrol and ellagic acid concentrations in the
different wine manufacturing countries

Samples Resveratrol (ug/L) Ellagic acid (pg/L)
Chile 880.65+11.312 1,530.82+0.36°
Portpgal 120.89+3.24° 411.91+7.88°
Germany ND? 242.58+12.35"
Argentina 3,690.14+5.66 6,740.37+10.29"
Spain 340.75+10.27¢ 5,334.10+5.63°
France 6,410.32+2.37" 3,987.56+9.71°
Australia 3,380.14+6.98" 3,682.87+6.58°
Italy ND 355.3242.13°

UThe results are expressed as meantSD (n=3).

2 each column different letters mean significant differences between
results (p<0.05).

JNot detected.

Table 7. Total phenolics and flavonoids contents in wine and grape
juice products

Total phenolics Total flavonoids

(GAE mg/L) (QE mg/L)
Wine 347.64+17.51V"? 712.50+£5.34"
Grape juice 115.67+20.09 312.47£11.48

”*The results are expressed as meantSD (n=3).
?"Letters mean significant differences between results by Student’s t-test
(p<0.05).

o} ZLel A0 Pt DPPH AAGS 242 87%,
35%0°]H, ABTS AASE 90.12%, 70.66%= UERth I
3= 5Y5E9 ascorbic acid(80.05%)E Tt =2 DPPH
2ASE B30, ABTS 2AGA = R0t XEFA
T 5UAST 9 trolox(60.54%) Tt § =& ABTS &7%
S H4ch E3F DPPH, ABTS 84 % TLZ7} X3
2o Blsf| =A UEFtHFig. 2).

o OF
= =

U 785 2k 9 T4 EHEA ke
Ql AHIZES, detiil FEYTRs, FEGHELO|E, &
415} &/d(DPPH, ABTS)Z #451%{t. 2=0] £33 #A&
HIZEE 2 seedless7} 7% ©Wtow, Aetlike
MBAZ} 7P gol 3hg3ich ot A4 YAHGgES ¢
2 A EFol 7P Baon, defAkS SAA EF
o] 7} ol 3rR3ILE AR} A& | A] SELH =
ZETHL0|E B campbell early Z50] 9514 =kO
o, AR} &4 Bla A] DPPHS} ABTS &75 25 MBA
F50] RO ¥SUTh. BEABAE F /15 B0l B
T2 X7 A0 H|g =2 RS Helow, E5
AR F7h MR o] H|5| 2 ohdE Bty ZeFA
= 100% sS5AEYTSE 1 7 sHEIAHRES, deil
Ah ggo] #A UERdTh B Atoflde xro] 25 4 3}
Yol 57 5 B0 Ero HRet AYEdE AnE
AL, YF EFZoA = e FAR} JES3 AFo] vl d
=2 715482 Uehle A gRIT 4= A3tk o= 7
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712A =7 2 AR et E3L L9 Fo|7HAE A
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Fig. 2. DPPH and ABTS radical scavenging capacity of wine and grape juice products.

““Different letters above the bars indicate significantly different at p<0.05.
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