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Comparison of Antioxidant Activities of Wild Grape Seed
(Vitis coignetiea seed) Extracts by Solvents

Park Hyun Sii'
School of Food Science and Food Service Industry, Yeungnam Univemity'IT

Abstract

This study investigates the antioxidant activities of wild gmpe seed (Vitis coignetiea seed) extracts by
solvents. Organic extracts of hexane, chloroform, ethyl acetate and butanol were obtained from the ethanol
extracts of wild grape seed (Vitis coignetiea seed). Total phenolic compound contents of extracts from wild
grape seed (Vitis coignetiea seed) by solvents were the highest in ethyl acetate extract, 64.9 mg/100 g.
Electron donating abilities of organic solvent fraction obtained from 80% ethanel extracts of wild grape seed
were proportionally increased with concentration, and the ethyl acetate extract(90.0%) showed stronger
activities than BHT and Ascorbic acid at concentration of 100 pL/mL. Reducing power of organic solvent
fraction obtained from 80% ethanol extracts of wild grape seed was the highest in the ethyl acetate
extract(2.83) at concentration of 1,000 pI/mL. TBARS of the ethyl acetate extract was highest. Nitrite
scavenging ability of organic solvent fraction obtained from 80% ethanol extracts of wild grape seed(pH 1.2,
1,000 pl/ml) was the highest in ethyl acetate extrac(76.9%).

Key wonds: wild grape seed, electron donating ability, reducing power, TBARS, nitrite scavenging ability,

antioxidant activity.
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1. M2

Y AHRE HFE 20099 102
T B F Au w7t AfujE
oq 3B E 1 M] o 3;_ 301 50} '9.;]0“)\1 ;q.oq
Azxsle] E718 AAT T B4(IKA M20, IKA
Co. LTD. Germany)stod 4Tollx 2#&lH ARg
Eyii=2

BE &3t
Aoz 8

2.

Az B2 100 gofl <F 10912] 80% cthanol2 7}
td Ao A 12A1F Bt wwlele] 33) ukE 3
23 3 714 oA 4 A28k etha-

& A3k A7)l 33 SR =

o] t}2 £l hexane, chloroform, ethyl ace-
tate, butanol S £AHA 02 BH 3l g AN
< A4 FEY F B2 xS AR F
AZREY $&F 33T vh 33 SRTE 7Ht
o} 1,000 uL/mLe] FE7F HES S 20TAA
WERASAA g ARSI

3. & lis ¥ E:B20l=

% 7= Gutifinger T(1981)2] Folin-Ciocalteau
uhdo] wel AR 0.2 mLel FRS 5 mLet
Folin-Ciocalteau &< 0.5 mLE 7}5ta 387 &
A F 2% NaCO; €94 1 mLE 7}5to] £33 &
ARl &= A sla 1A17F HA|sked 725 nmol)
A FBFEE FAATh

4. MAE0Is &8

2 2} Fo 5(electron donating ability : EDA)<
Kang YH 5(1996)2] i< W& 3] A8 tf
&+ DPPH(a.a-diphenyl-picrylhydrazyl)2] A3
Tz Alge #9Ee st F, A8 02
mLol| 4x10*M DPPH €24(99.9% EtOH| £-3l)
0.8 mLE 7}%F %, 0.1 M sodium phosphate buf-
fer(pH 6.5) 2 mLE ET3IATE 2813 99.9%
EtOH 2 mLg 7}&te] Fe] F3)71 5 mL7} &

EE g % o] ghgdlg oF 1023t EFeta A&
o 308 W3 T EFFZ=A(UV/VIS spec-

trometer, JASCO, JAPAN)Z A}-£-3}o] 525 nmol]
A FALE 25 ARFATE Al M
7t A - Fe] zlolE WEEZ JERUTH

5. Reducing power &3

Al 29 reducing powers= Oyaizu M(1986)2} ¥
Hol| ola ARl pH 6.6 sodium phosphate buffer
2.5 mL, potassium ferricyanide 2.5 mLE E3AIH
o} BEFE-L 50T Al 208 E<t incubation A7)
% trichloroacetaic acid(TCA) 2.5 mL F7}8laL 10
£ 7t 5000 rpmolir] AAlEE] Al AEd 5
mLol| gol24= 5 mL9} 1% ferric chloride 1 mLE
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H7F &, 700 nmol| M FH=E S =
T2 BHTE Al 89} U3 FE= A|Z3] vl
dion, gL E35e] o= Yehidch

6. Thiobabituric acid reactive substances
(TBARS) =&

Buege JA 9} Aust SD(1978)2] HbHol ujz}
maleic acid buffer(pH 6.5)9} Tween-20 Z 0.1 N
HCIZ THE oil emulsion 0.5 mL, AHAF(H,0,,
FeClL, CuSO)& H7Hta 32k S/TE o] 83t
o HZ WES 1 mLE vHEe] 37ColA 1213
< Akl BEAIZTE 8] 3 7.2% BHT 50 uL
¢} TCA/TBA €982 2 mL 7183 1582 71 -
WzHek the 2,000 rpmell A 1583 A4 F2)8h
29 st 531 mellA EF=E S8
r}. TBARS #2 #IMSEFE L% mg ma-
londialdehyde(MDAYZ FEA]315 ¢}

7. OlEMA s &8

Alge] o2t AA 5 (nitrite-scavenging abil-
ity, NSA)E Gray JI 9 Dugan LR(1975)2] W e
2 24389tk Z, 1 mM NaNO, & 0.1 mLol
AEE TEEE HI8ka, 7]l 0.1 N HCI %
02 M 74k ¢hE8A(pH 1.2, 40 2 6.0)2 0.7
mL 7}8fe] whg-gool HFHIE | mLE B
t} o] &5 37CallA] 143 ¥FEAIZ] F <37
o 2% A& 5 mL, Griess A2 0.4 mLE 7}
glo] & TG b ALoA 1587 BxIAI7]
F ES%5A UV/VIS spectrometer, JASCO,

£
ol
H
u
o
o

JAPAN)E AH8-3td 520 nmellA|
dlo] ZA&EdHe oA &S AESIT 1
2] 1 Z7E Griess Al¢F UlAl $/HFE 04 mL
£ Jhsto] 4719k Bl itk oFEAd
2ASE AR A7 A - T opd g HEER
FE718Hdch

i

8. EA Xl

B Ay dupe 33 i & T HdsRE 9
212 YeRflon, SPSS 120 o] 83t 7+ 4
Y T 7] FAE A5 F p 0.05 TEAA
Duncan's multiple testol] &} 231t

II=< ) =

.22 4 £ H= 8

e F4 g0 3589 252 5 F 9
= 32 Table 19] YERARATL ethanol 5%
o] FEL 10.6%S JeRI oA, ¢aF S1Ed
£ butanol FEE0] 4.0%=E 7P T4, water
FZE cthyl acetate FEEY T8 UElYS
o, ethanol 28-S AT T} F3E A ¢
BT s%r|dtelAnt. ZHztel FEEE 1,000 1
LmLe] =& A5l & A& e &%
< 38k 1 A F dE dEEL 649
mg/100 g 2 ethyl acetate FZEA 71 &
kg Bom the-C 2 butanol FEEY T
ZFo] 30.5 mg/100 go]Ath. 2|4} hexane, chloro-
form 2 water FEE-E 30 mg/100 gU| T8 B

{Table 1> Extraction yield and total phenolc compounds of organic solvent fraction obtained from 80% ethanol
extracts of wild grape seed (Vitis coignetica seed)

EtOH fr. Hexane fr. CHCL f. EtOAc fr. BuOH f. HO f.
Extraction yield(%)  10.6:03"* 0.840.1° 1.6+0.1° 1.240.1° 4.0+0.2% 1.750.2°
Total phenolic
compounds 33.740.8° 5.1x02% 16.840.2° 64.9+1.07 30.5£0.7° 27.6+1.1°
(mg/100 g)

All data are meantS.D of triplicates determinations.

*PRach value with different superscripts within the same concentration was significantly different at p<0.05.
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Kim NY (2006)2 o] FZx}e] &nf 39 7
ethyl acetateZ 7} waterZolA 2z} 2.9%, butanol
Sl 1.4%0] +&& dehiiglon, & dE &
& A ethyl acetateZ oA 7} =8 ek )
Ehfo] ¥ ddn dxjste A4S JeplAch
Jung MS 5 (2004)2 220 78 3 A= 33
E50 ko] ksl EAo A A B}
HAokn Baustged 2 AdZ3 ethyl acetate
FEEY F dEm Tl 7MY ol v FHL
cthyl acetate 2 FZ& of 7174 3 3tz &
I Jehd Aoz 7t

2. MAB0is

HE FA Lo F2EY w5 gl
DPPH) o3t AR} &
29} 2t} BHTS} Ascorbic acid(A.A)S thZTF2
AFEEIPon| Algo) 100, 250, 500,
1,000 pL/mL2 2-3}] Agslgict 25 A8
AN F289 &7}t SV wet Axgs
< freldog Frtslelon, 53] ethyl acetate
FEEAAM 7P & B34S JeREd, 100
pL/mLelA 90.0%9] AAtgodsE Velfio] o

=9
[SIE=1

1.
FTee

Z7Q! BHT(77.6%) %} Ascorbic acid(61.9%)3.t}
freldom =A JEsted, 1,000 pL/mL 37}
Al 94.5%9] 7 £ 84S Bk w3
butanol &5 A 250 wL/mL 87} Al 92.8%,
1,000 uL/mL 7} Aol 93.9%9] FHeold HzHF
o5& JehAth 18] hexane FEES A
gt BE 22l 500 uL/mL 7} Al 90%°]
el g &S vehilen, 1,000 uL/mL
A7} Al gl 2T¢1 BHTS} Ascorbic acid®] 243
FABIAY BE 48 848 JERiTh o]
£ Hls4 AEY ol IS ATy
ol A Mo AR & AuHA
2 1otk ole TS 4 HEsd e
o] gitel matel w2 AHBA} sivk=
H 31(Morris JR 5 1986)} YA|3e ARE HS
th Park BJ ¢ Oh DH (2003) £x9 F#}9}
o] Gul52E ZFoA] ethyl acetate®} butanol
FE 2 7P 3 ksl 248 vehdct
3 BaEgon, MF F2 FHEY AT free
radical 2275 (RCso)< ethyl acetate FZ-E°f Al
8.65 ng/mL= 7P EA dEET sl om,
Koh J 5(2005)2 A 74 FZ2EA F #A=9
hako] 714 =& ethanol FEEA Hojdt &

A2 Yepltin wusth

{Table 2> The activity of electron donating ability of organic solvent fraction obtained from 80% ethanol
extracts of wild grape seed (Vitis coignetiea seed)

Scavenging ability(%o)

Concentration(yL/mL})
100 250 500 1,000
BHT 77.6+0.96" 90.5+0.62™ 93.5+0.10% 94.0+0.20™
Ascorbic acid 61,9021 64.0+0.57™ 67.5+0.80% 84.6:0.35™
Hexane fr. 13.5£0.21% 38.5+0.78%° 53.7+0.37% 81.4+0.86™
CHC; fr. 80.9+0.59™ 86.9+0.15°° 91.6+0.06™ 92.5+0.25%
EtOAc fr. 90.0+0.25% 92.440.12% 94.1+0.26™ 94.5+0.36™
BuOH ft. 67.9£0.39™ 92.84+0.17 93.140.15% 93.9+0.15™
H0 fr. 29.120.57™ 65.420.75% 90.6+0.50° 93.5£0.15™

DAll data are mean+SD of triplicates determinations.

*9Each value with different superscripts within the same concentration was significantly different at p<0.05.
““Bach value with different superscripts within the same column was significantly different at p<0.05.
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3. Reducing power &

HF 3§ FE2EE FRHEE Hisk
B&ol2 #48L 343 2o Table 37
2o}, T43H L reductones?t A3 +4AA}
7} free radical AbeS EATLEN AAtEH o
2}A] reducing powere HU}Ele Alge] FEd
stol| wet & AskE Jdellln 329 gk AA
7t Alge] #9¥-g vePdti(Gordon MF 1990).
A2EA e v R AR Fxo] vl#Hs)
o 8dEx fejH o2 Fobxrt 100 pL/mL 3
7} Al ethyl acetate®} butanol FZE-ojx ztz}
0.81, 0.752 BHT(0.35)9} Ascorbic acid(0.45)X.
o Hold & #A-& Bt 1,000 y/mL 7}
A] hexane®} water F+EE-& (]3] B AL
Hel v, Uz 2288 20139 & 84E
Hom, B3] ethyl acetate?} butanol FZ-Eoi
A Ztz} 2,83, 2782 T 2FQ! BHT(1.17)Et}h $-
3 S B o, Ascorbic acid(2.86+0.08)
o Ak 842 Jehlich Bg 2E &uiE
FEEANN =Tt 7 wE #98E fo
Heg F71sih

4. TBARSQ| st
Oil emulsion< 7| A& 3l i £4 gl

garzelatalA A 178 A 15201

2288 R /IR & 84 A FHO,
FeCl, CuSO43} ¥Hg-3lo] AAE MDAS 4
&9} vl walch H0,8 7kt TBARS
£ 243 A= Table 49 2t} 5 £d 3=
&89 w27t 718l wel TBARSE O] ot
A fFelF o gulsl 840 Srkeke AL ¢
4 vk ey 271,000 pL/ml d7F Al
BHT 0.81 mg MDA/L, Ascorbic acid 0.86 mg
MDA/L)$} Blmdle] AAH oz e 84S B
At} 2 F ethyl acetate FEE2] EAo] 713
Hojyked, 1,000 yL/mL H7F Al 452 mg
MDA/LS 53 AL Hgow, vgoz
chloroform 227 water 589 ¢2 & el
we} Kwon OC 5 (2006)-2 52+ 4 ethanol 5=
259 UFH 7149 ulsl anE % 4
T A% 16Lell AR FH ] vlaiA {214
o2 B e S Jehidtts Bty
on, 9|} Lo FEE9] 7T ethyl acetate
FZEA] FAlo] gigh sk o] 7 Holkk
tha slitiJang EH 5 1996).

FeCLE H7}sle] TBARSE 248 ZAi:
Table 59 #T}. TBARSE-S £rl 5289 ¥
7} ZU1EeE asle] gkl E4do] folF

{Table 3> Reducing power of organic solvent fraction obtained from 80% ethanol extracts of wild grape seed

(Vitis coignetiea seed)

700nm(0.D.)
Concentration{ul/mlL) '
100 250 500 1,000

BHT 0.35:0.02" 0.610.02% 0.90+0,01° 1.17£0.01
Ascorbic acid 0.45+0.02" 0.7240.03™ 1.52+0.05™ 2.86+0.08"
Hexane fr. 0.19:0.01™ 0.33+0.01% 0.43+0.02% 0.750.02%
CHCL; fr. 0.41£0.01™ 0.81:0.01™ " 1.38£0.03% 2.010.02"
EtOAc fr. 0.81x0.01" 1.5340,027 2.44+0.03% 2.830.02%
BuOH fr. 0.75:0.01" 1.49:0.06™ 2.3120.04% 2.780.03%
HO fr. 0.15£0.01* 0.16+0.02* 0.2140.02% 0.42+0.01%

DAl data are mean+SD of triplicates determinations.

A9Each value with different superscripts within the same concentration was significantly different at p<0.05.
*PEach value with different superscripts within the same column was significantly different at p<0.05.
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(Table 4> Effect of organic solvent fraction obtained from 80% ethanol extracts of wild grape seed (Vitis
coignetiea seed) on lipid oxidation of oil emulsion containing hydrogen peroxide(H.Oy)

(mg MDA/L)
Concentration(uL/mL)
100 500 1,000
BHT 1.79£0.017% 1.12+0.01 1.11£0.01® 0.8140.01%
Ascorbic acid 1.33+0.03 1.16::0.02% 0.90+0.01% 0.86:0.01™
Hexane fr. 10.1240.12% 9.58:0.04™ 9.30:0.04¢ 9.05+0,02*
CHCI; fr. 9402005 8.90+0.04 8.62::0.04 7.9540.06™
EtOAc fr. 8.97+0.02™ 6.07+0.04™ 5.670.04% 4.5240,07%
BuOH ft. 10.670.19% 9.85£0.04™° 9.05+0.10% 8.530.06™
H0 fr. 939+0.16 8.89+0.07° 8.57+0.01™ 8.24+0.03%

1 Loq. . .
/:zé}ll data are meant+SD of triplicates determinations.

Each value with different superscripts within the same concentration was significantly different at p<0.05.

*PEach value with different superscripts within the same column was significantly different at p<0.05.

o8 IV AL B F 9len, 0, A7 AR
o} gake) 8432 Skt Ethyl acetate 3%
=X 71 EAdo] Helg=ul, 100 il/mL 7}
Al 5.61 mg MDA/LZ thZTFS] Ascorbic aicd
(5.81 mg MDA/L)Et} =3+ 2498 HgAvh
BHT(1.88 mg MDA/L)ETh= &A4o] ygict o
#2 = chloroform F&%°| 2.22 mg MDA/L®
84S BEIAT o E FEBEL vy ve
242 Yehllth 1,000 yL/mL F7} A ethyl

acetate FEEI chloroform 2&E2 z+7F 1.06

mg MDA/L9} 1.13 mg MDA/LE ¥& 34tst &
A& Y om butanol, water hexane FEE2]
To 2 izl E4E BT FeClLyt A 4tks}
o n|x)& G A58} Fe¥', Feol 9] Z3E
o] Z&FE 22 Ik AL Hol, 121
Fe”', Fe'ol&of 9|3t ;s A== Fe" 3 Fe™
ol22] ¥7} 1:1Y W Hn 2 vepdctn ¥ast
AckMinotti G & Aust DS 1992).

CuSO. & #H7}ste] TBARSE &A% Au:=

{Table 5> Effect of organic solvent fraction obtained from 80% ethanol extracts of wild grape seed (Vifis
coignetiea seed) on lipid oxidation of oil emulsion containing ferrous chloride(FeCl,)

(mg MDA/L)
Concentration(pL./mL)
100 500 1,000
BHT 1.880.02'" 1.530,02% 1.49+0,02% 1.280.027
Ascorbic acid 5.81+0.02™ 4.78+0.02" 3.87:0.03™ 3.78+0.02%
Hexane fr. 6.23+0.03% 6.13£0.01%° 5.65+0.08™ 5.4420.01%
CHC; fr. 6.33:0.01" 6.03£0.03% 5.67+0.03% 5.45£0.04*
EtOAc fr. 5.61+0.09% 5.27+0.02" 4.90+0.02° 4.49+0.05™
BuOH fr. 6.27£0.04% 5.8120.01° 5.4840.04% 5.1620.11%
H0 fr. 6.00:0.02° 5.75+0.03™ 5.62+0.04% 5.33+0.01%

PAll data are meanSD of triplicates determinations.

A:jG’Each value with different superseripts within the same concentration was significantly different at p<0.05.
*PEach value with different superscripts within the same column was significantly different at p<0.05.
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Table 67} 2T} TBARS#HS &8 559 ¥
It SOV E Polx] sl EAo] felde
2 371 AL & F 9o, FeCl, 2 HO, 37}
AETE AR R oz §ikgl Aol Wttt Bthyl
acetate FEE] Aol s} o,
1,000 uL/mL 7} Al 9.67 mg MDA/LE &+
Q1 BHT(0.67 mg MDA/L)S} Ascorbic acid(1.03
mg MDA/L)ell Bla] wluldt 4% etk
e $od 282 11 mg MDA/LCVIS g &
AJo] uf$- kth Choi SY ¥ (200622 ™S 7
3 &8 % ethyl acetate 5% &3} chloroform
FEEM e A4S HYrin Husl 2
AR AR AES e ey 2429~
43)AE & zolE Yeilided, ol # R
oot T4 te] Zolot tiEo] v R 3
A 20 E Aol wpg xfolof] 7118 R
CEdsdl=g

5. OEME s &3

HE A0 gnd 25 FREE At
o pH 1.2 Z 40904 o}24dd LASE
A= Table 77 2} QA W] 48 27w
AVstA| pHE 28t Q134astE AAlsl] 4
g AP3 Ax, gz pH7t RSFE, A

8 33} S7HESE o EAAE £aAFE o4
o2 Ztete A & Uk pH 129] ¥
ZAolA] ethyl acetate FEE2] olaAd £AFS
1,000 uL/mLe] F=2] A5 76.9%] Hold £
A5 ByoH, g 40 FEEE 50%0%
e 248 JeEiRl e, water FEE9]
$ 39.5%2 o &l FEE vl Hlm
e ZA48 Bt} pH 409 #2270 E o
A] ethyl acetate FZ&E2] &Ao] 7} 5T A
£ 2 4 9t} 1,000 yLmLe] FEolA 30.4%<2]
g4& 2900, OE £l FEEL2 30%7T
o] A4S JERNSITE Lee ST F (2000)2 21 &
§ 2280] ok 47%c] pH 12914 7F3
Sty on, MEEH 750 ofdly &A
Z4g AA] pH7} A FHLFF, A8 7k
Z7VerE g4 Zrlsitkal B il(Choi SY B
2006b)3te] £ AFAFAAE LX) 2wzt
FZE9] olFAE &ATE pHt HEFE &
o] F7ketn, ol 2ulAtel FiE HEHH
ol Nitrosamine A§/42] o}q17} ZgH o= 28
317] W Eolgta 7 8t tHKim JS & Choi SY
2008). *3712] ABE F§ BN HE sijHEe]
ko] BEFE, pH7 FE4E opddE &A

50] itk Aol FAR ARSI

o)

)

J

{Table 6> Effect of organic solvent fraction obtained from 80% ethanol extracts of wild grape seed (Vitis
coignetiea seed) on lipid oxidation of oil emulsion containing cupric sulfate(CuSOy)

(mg MDA/L)
Concentration(uL/mL)
100 500 1,000
BHT 1.45£0.040% 0.930.03% 0.82:0.02% 0.67+0,02
Ascorbic acid 2.19+0,02" 2,140,047 1.58+0.03% 1.0340.03%
Hexane fr. 15.58+0.06 14.2550.12% 13.3740.21% 11.34+0.26%
CHCJ; fr. 16.66:+0.21 15.80:0,01*° 15.20::0.02 13.59+0.04*
EtOAc fr. 14.700.12% 12.59£0.21% 10.810.20™ 9.670.06™
BuOH fr. 16.36+0.05% 14.93+0.08%" 14.060.04% 12.90+0.06™
H,0 fr. 15.01+0.07" 14.6410.08°° 14.2840.16% 13.5520.04*

DAIl data are meantSD of triplicates determinations.

A;G)Each value with different superscripts within the same concentration was significantly different at p<0.05.
*PEach value with different superscripts within the same column was significantly different at p<0.05.
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{Table 7> Nitrite-scavenging activity of organic solvent fraction obtained from 80% ethanol extracts of wild
grape seed (Vitis coignetiea seed) in different pH reaction system

Scavenging ability(%s)

pH condition

Comcentration (uL/mL)

100 250 500 1,000
BHT 65.6+1.7"% 7250.6™ 83.441.2% 88.9+3.2™
Ascorbic acid 67.9+4.2" 77.240.1% 97.2+1.2F 98.10.6™
Hexane fr. 30.70.1™ 375510 48.2+1.6 54.1+1.6™

12 CHCL fr 27.640.9% 33.8+0.8% 42.7+0.5% 56.6+0.9%
EtOAc fr. 29.0+0.2° 43.7+0.2% 58.4+0.9 76.9+1.4%
BuOH fr. 26.7+1.3% 35.140.4°° 43.9+1.3% 55.6+1.0%
H:0 fr. 16.8+0.4" 28.0+1.2%° 32.8+0.7% 39.541.3M
BHT 24.5£0.9% 3234112 37.120.7% 45.2+0.6
Ascorbic acid 31.9+1.07 4194257 459427 57.543.8"
Hexane fr. 13.3:1.0% 17.6+0.5% 18.940.2% 22.4+0.8%

40 CHCL fr 7.3+2.7% 10.2£0.1% 12.240.2%¢ 13.6+0,3
EtOAc fr. 21.5£0.4™ 239402 27.6£0.4% 30.4£0.9%
BuOH ft. 18.5+0.3 21,9404 25.3+0.2% 29,0+0.9™
HO fr. 11.9£0.3% 15.5+0.8% 25.7+0.5™ 27.940.9™

YAll data are meantSD of triplicates determinations.

A':)Each value with different superscripts within the same concentration was significantly different at p<0.05.
*Fach value with different superscripts within the same column was significantly different at p<0.05.
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