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Antioxidant activity of solvent extracts
from Vitis coignetiea skins

Hyun-Sil Park’

School of Food Science and Food Service Industry, Yeungnam University"

Abstract

This study explores the antioxidant activity of solvent extracts from Vitis coignetiea skins, and the result
is as follows. Total phenolic compound and flavonoids contents were the highest in ethyl acetate extract,
53.4+1.2 ng/100 g and 644.7+3.7 ng/100 g, respectively. Electron donating abilities of solvent extracts from
Vitis coignetiea skin were proportionally increased with concentration and ethyl acetate extract (80.93+0.58%)
showed the higher activity than BHT(63.21+0.72%) at concentration of 50 (1 /mL. Reducing power of solvent
extracts from Vifis coignetiea skin was the highest in ethyl acetate extract(1.769) at concentration of 1,000
u/mL. TBARS of ethyl acetate extract was higher than ascorbic acid. Nitrite scavenging ability of solvent
extracts from Vifis coignetiea skin(pH 1.2, 1,000 /mL) was the highest in ethyl acetate extract(92.5+2.4%).

Key words: Vitis coigneatiae, electron donating ability, reducing power, TBARS, nitrite scavenging ability,

antioxidant activity.
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A A AR AHstE A Ee] HF = Q18 7
Q1= += ROS(reactive oxygen species) 2 RNS(re-
active nitrogen species)= 7|3, Thild g a4k 2

& A F2 819 vrlAA £4g ok A7)
B, Qe w3t % wyEEe FeAAT
7%

@4, 011-517-7573, princess-sili@hanmailnet, 75 7404 E214-1912] Fdthstm A=A A&

(Halliwell B 1996; Morrissey PA 5 1998). 3143}
Aol I3 AT+ SOD(superoxide dismutase)2l
dHo g AR em, ROSO o3 2HE A
4 w37t JFe Abdol YA AA =3
AA A} AHAEAZ GAsIA ] g A7}
P At A Lo AREE L BHT
(butylated hydroxy toluene) % BHA(butylated hy-
droxy anisol)5-3} 22 A FitsAlE wdetdel
3 Bzl 9o kst AEe dA kst
Aol 7iEo] B g A7t Choi SY T 2004).
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oA B, TN Fol AU off 29
E3E 7FAoKRice-Evans CA
% 1996; Demrow HS % 1995). 2] 44| A E-2]
AHELE RERe €]] 232 HE 21E2 proan-
thocyanidin, reveratrol 522 4#4 gltt #H= 3}

TES oz F8ta gl gliae] Azl
Xeol| 3= W F(Vitis Coignetiea)s 4v 2+
Frg v WA GEAER T8 Bl
o} A1, F= F = TRl AT R &
e ?—a‘%al AESR FwHh 108 o] 2

] & 7 WL}(Cheon KB ¥
#dd dras

2000). &1} HFo]
APEES} w5 9] polyphenol

oxidasel] #3t A7(Leem HB %5 1997), v 5 3}y
£oj32 2] B B ohdid 2ARG
e AChoi SY = 2006b), FHAHEIEA B o)

2 2 B30 I AXKim NY F 2006)50]
Huslon ol v that 7154 AEe 4
AZA ] AFE 3] vlekgt Aot

A @R on
2 gulo] 2 582

dol G2l mokE Ao

A9 FUgARAe S BAFT ol g7t

ol H@ 7 2R RE A

1. XM=

Aol AME W= 2009 109 AE B3t
o] w5 Al FrtelA AuE Aog st
2 Bd AL & Ad Azl 8718 AA
T cheese clothg o] &30 F2bsle] 285
Telsta A& AAS ohg B2 dxch
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2. &= 8 =23
Az 22100 gof) 2F 10u12] 80% ethanolS 7+

wyksled 33] vHg 3

% 3 344 %%7] ]*1 A 231 etha-
nol 2322 AYth A7) 33 2F5 =
AJo] Tt} £ull2l hexane, chloroform, ethyl ace-

tate, butanols TAH o2 &8l A7 oY
& e 53 3 52 dxsh Alge B
AZRE $8& % ohg 33 SFHTE 718t
o 1,000 pl/mLe] F=7t HEE dlo] WEEH
A Al AHgstth

@

%— Hs & E220l=

=2 Gutifinger T(1981)2] Folin-Ciocalteau
o%‘fﬂl wel A3 0.2 mLe| FF4 5 mLe}
Folin-Ciocalteau &2 0.5 mL& 7}8lx 383+ 4
X 3 2% NaCO; €9 | mLE 7}ete] 38 &
gl 2 glasta 1A W] ete] 725 ol A
F4=g 3t F FYHEo|=E Davis
&3lo] A8 E 3t diethylene glycol
NaOH 0.75 mLE Egsted 420 oA F3%
2335 HKang YH & 1996).
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4. MAE0s =8

A 243 B(electron donating ability : EDA)
Kang YH 5(1996)9] W& #¥ale] A5 o
&+ DPPH(a.a-diphenyl-picrylhydrazyl)®} Zz}3of
92 AR #dEs S F AR 02
mLoll 4x10*M DPPH £-(99.9% EtOH<l -&32l)
0.8 mLE 713t ¥, 0.1 M sodium phosphate buf-
fer(pH 6.5) 2 mLE E3bat¥itt. 12lal 99.9%
EtOH 2 mL& 7}5ted F4e] %317} 5 mL7} &
& 8 F o] uhgg oF 1023 £t A&
of 308 WA T BIFTZA(UV/VIS spec-
trometer, JASCO, JAPAN)E AH&-3}o] 525 ol
A EFBEE STt AR5 AlE Aot
A - Fo] zolE WEERE YRt

5. Reducing power =&
N 8.9 reducing powere Oyaizu M(1986)2] "
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Hell 2J3f} A] 5ol pH 6.6 sodium phosphate buffer
2.5 mL, potassium ferricyanide 2.5 mLE& E3A1Z
o} EFEE 50TolA 202 <t incubation A1)
3 trichloroacetaic acid(TCA) 2.5 mL d7}8}aL 10
£ 7t 5000 rpmell A AAEE] AlF) 4EY S5
mLol| €0} 2 5 mLe} 1% ferric chloride 1 mLE
H7F 2, 700 moll A FFEE 24 ok U=z
T-E BHTE A 89 T3 TE2 ARl vl
o, B8 F3xo gres Jehhde)

6. Thiobabituric acid reactive substances
(TBARS) =&

Buege JAS} Aust SD(1978)9] HbHd| uwlat
maleic acid buffer(pH 6.5)¢} Tween-20 2 0.1 N
HCIZ YHE oil emulsion 0.5 mL, AFAF(H,0,,
FeCl, CuSO.)& F7leti 34 S/RTE o] &3}
o 3 WEES | mLE THEo] 37TdA 143
<t A3} whgAlZlT)h 28)31 7.2% BHT 50 yL
¢} TCA/TBA €92 2 mL 7}8lx 1583 71 -
¥Zhg ohE 2,000 pmoll A 1583 944 B2l
BE5HL #sld 531 nmollN EFEE 2339
th. TBARS #2 ¥H3-E3E LY ng malondialde-
hyde(MDA)Z %A 31tk

7. OlAMKS AHs =3

Al59] oAk AA ‘S(nitrite-scavenging abil-
ity, NSA)2 Gray JI¢} Dugan LR(1975)2] e
2 2389tk £, 1 mM NaNO, &9 0.1 mLol
ANRE TEEE HUsta, «37]] 0.1 N HCI €
02 M T4 &38(pH 1.2, 4.0 2 6.0)2 0.7
mL 7}ete] vhg-Eolo) HFRHE | mLE 319
t}. o] £8E 37ColA 143 ¥hgA1Z] F o7]o)
2% Z4H8- 5 mL, Griess A2 0.4 mLE 7}3}d
2 S the A0A 15EG WAAD F 2
3357 UV/VIS spectrometer, JASCO, JAPAN)
€ AR5t 520 mollA FB =g F3 2=
sk ol S A&l ala Az
€ Griess A19F 4l $/7FE 04 mLE 75149

719 BYsHA Welgrk oA AASL A
2 A7h A - o) oA MB-g2 ®r)Egch

8. 83 Ael

B AY Ade 33 vtE 23 3 g+ gE
HAxz JeEhg.en, SPSS 12.02 o] &3t 2zt
AY F 749 #oAE HAFT F p 0.05 FF0

4] Duncan's multiple testol] W&} F443}Sich

11 =< 1 = ST -~

1. F& 78, £ = siBE & ECI2=0
= aiat
— ) S

w& Ay gofd FE89| FE25&2 <Table
1>of] YERHRATE. Water FEECA 62.5+1.8%2
7F4 =9ko ™ butanol FEE, hexane FEE2)
o2 eyttt Z7ke] 28-S 1,000 £/mLe]
TEE 2P F e sEY EgtEolE
9] e 2t 1 A3 £ A= AEe
53.4x12 ng/100 g©- 2 ethyl acetate FEEN|A] 7}
T Ee S Beon, thEo R 27.7+0.8 g
/100 g2 butanol F&E<] o] it 22t
hexane, chloroform % water F&E2 W2 &
< Bt} EefRkol=e] 3 HA] ethyl ace-
tate FZEolA 644.743.7 ng/100 g2 THE &nj
%250 v3) 953 IS BH.oH, butanol
F250] 76.542.8 ng/100 go] TS JehiAct
T2 FEESE Fako] @A vehd &80
0 F A SPE 2 FepEwo|=e] T3 A}
o7} g ZA vehtes AL & F Uk ole
™2 23] FZE(Choi SY 5 2006b) 2 FE=H
FZEKim YK 520040 F =z s L &
gt o]t g2 ethyl acetate FEEA] f-<
Aoz Fg FFE BAtke Eusl dXshe
AHRE et} A 8] a3t e et
e e gl B AL A Bt H
2 2(Jung MS 5 2004) ethyl acetate F=ZE-ol|A]
Hold gt 27E vepd 3oz JldgiEch



Ao o % A9 3289 Yot &9 211

<Table 1> Extraction yield, total phenolic compounds and flavonoid contents of organic solvent extracts from
Vitis Coignetae skins

Extracts Extraction yield(%) Phen(z:: / lc()(:)mg)o unds (1;1:7;;303
Hexane 10.4+0.5"" 4.7403" 8.3+0.4°
Chloroform 6.8+0.2° 8.7+0.4° 10.8+0.7°
Ethyl acetate 1.7+0.2° 53.4+12° 644.743.7°
Butanol 18.6+1.3¢ 27.7+0.8 76.5+2.8°
Water 62.5+1.8° 7.120.2° 12.80.6°

DAIl data are mean + S.D of triplicates determinations.
*9Each value with different superscripts within a same concentration was significantly difference at p<0.05.

2. MAB0Is 2432 2590} £33 butanol FEE A} 1,000 4l

HE 3] g 28] v AAFAS /mL EB7F Al 91.2044.27%9] AA-FA TS U
= 333 AA}e <Fig 1> 2t BHTS  Wdch 2213 50 wml H7} Al chloroform $&
Ascorbic acid(A.A)E TIZTE AMZSIon, A  E& A93 BE FEE A 50%0|4e] A4S
B9] FEE 50, 100, 250, 500, 1,000 pi/mLE 2  JERIen, RE fujFEEdN 57} 37}
dste] HESISATh Bthyl acetate FZ 21 71 o) whe} AxpFdFo] folH oz Friehe 4
F Ee BE9E Jepidied, 50 pmlold S JeERiIOm, 1,000 wml H7F Al BE A
80.93£0.58%2] HAHFA TS HEo] tlx7 89 AAFATL 10%01e] $4T B Y
BHT(63.21£0.72) 2t} oA 02 &A Yepe RSt ol Hud siEe] §de] S7Hds
M, 1,000 pt/mL 7} Al 93.8313.60%2) Hold & HApgolsol A Skl w2 FEBAE
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<Fig. 1> Electron donating ability of solvent extracts from Vitis Coignetiae skins
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Ba] Morris JR 5(1986)°] Bk MA}godys Y
A=A e FFo] it s} 2 4
BEAY sicke Baeh d)ghe 23S 2o
Al Tz A T4 B3 803EE 2F
oAl ethyl acetate?} butanol FEEoA ik}
40| 71 ¥oha B8l om(Park BY & Oh
DH 2003), Choi SY $(2006b)< w|% }5] gul3
Z29] 7% ethyl acetate ZENA 79~90%E
7P Hold 84E Belcka 3 B dd fAL
& B%S Jelid e, NFH 325004 3 5
9] o] 7P E2 ethanol FEENA FHojd
9= Hgdn B gl tKoh JH 5 2005).

3. Reducing power =&

o & g $d 228 TEEE /R
w&Hol o] FU¥E 2% A <Fig. 2> AR
TH5H A 2 A 59| Fxof v sl 3
YEE FoHoz gopAth a8y giz7d
BHTS A ARTHE @& S48 Bk 1,000
/mL 7} A] ethyl acetate$} butanol F=ZEol|A
217} 1769, 1.6182 ¥ A& Btk

Optical density(0.D)
[4,]
L)

F2HE4 ethanol F2E9 898 JA| A5
Zol Z7lel vl fejdoz g3t B
3} 2 M(Kwon OC S 2006), Kim NY 5(2006)
& B F5219 ethly acetateZN A 7 Hold &
A& VeRigien, 3ts} -2 reductones”}
A& FE2YA7} free radxcal &g Falg
o2 AZE webA reducing powers 71
£ A9 wxRige] et & WsE ekt
3 ® 3139 Gordon MF 1990).

4. TBARSQ| &2f

712 £ Fish oil emulsionS. & dlod A 5.9} A
AMARZE(H,0, FeCl, CuS0,S AHrlstd AAH
MDA®] <& thz79b vl mslich

H0,& #7}sld TBARSE 243 A
<Fig. 3>3} Zt) 2E 8Pd 28] v501 F
7185 TBARS#tol RobA a4t &do] &
R oz Zylsle RS 4 4 Yot E3] hexane
FEE] 2ol 7P Holske, 250 p/mL A7}
A 3.86+0.18 mg MDA/LE thZ7<Q1 A A(3.27+0.21
ng MDA/L)$}F AR 848 Bem, 1,000 pf

0.5 F
0
50 100 250 500 1000
Concentration{z/mL)
. ——BHT —--AA —A—hexane
© —¥—chloroform —8—ethyl acetate —+—butanol
. —e—water

<Fig. 2> Reducing power of solvent extracts from Vitis Coignetiae skins
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<Fig. 3> Effect of solvent extracts from Vitis Coignetiae skins on lipid oxidation of oil emulsion containing

hydrogen peroxide(H:O.)

/mL 7} Al 3254032 ng MDA/LE 7HE 43
$4E& BY3, e 2 chloroform F&E1}
ethyl acetate FEF & ¢o.2 JUehdth a2y
U Z7HBHT 1.2940.14 ng MDA/L, A.A 2.79+0.36
mg MDA/L)ot Bladte] dA| 4o s e g e
Bt} Jang EH 5(1996)2 Qv &njd &
9 A% ethyl acetate FZENAM FA]of tigt
Fatsteo] 7H} Holdtia Busiith
FeCLE 3715t TBARSE =33 Ade
<Fig. 4>9} 2t} TBARS#-2 Al59] %7} $7}
5 ol gatsl B4do] fejdor Zviek
A& B F 3lon, HO, A7t AlRch dAzor
el g SR AE 4 5 ok A 24
o] ot FZE-L ethyl acetate FEE5 100 1l
L A7F Al 1.86+0.26 mg MDA/LZ th27]1
A.A(235+0.19 mg MDA/L)E.t} <=3t 8438 1
FAAYE BHT(1.68+0.21 mg MDA/L)E.THe we
248 Heoh 2o 2 chloroform F&E0)
2224027 mg MDA/LS] A& HAA G T} &
FEE2 vwA e 42 JeRddch 1,000

w/mL H7}F Al ethyl acetate 253} chloroform
2282 717} 1062013 ng MDA/LS} 1.13+0.16
1g MDA/LE %-& st 848 2991 bute-
nol, water hexane F&E29] £o2 g1kt &4 &
Btk Minotti G & Aust DS 5(1992)& FeCLol
thah A Aksl = AlR9] Fe*, Ferol&of of
& Agteol $4EFE & gatsl S Y
R, Feol& 1 A7} Ze AietE £3
3}, Fe*, Fe'o] &0 93 ks Y == Fe' ¥
Feol22o] v/t 1l1¢g W H12 vedtia B
seksich

CuSO.Z #7}sled TBARSE =43 Zuh=
<Fig, 5>9} ZT}. TBARS#2 Al&e] =7} $71
g2 Golx] gatst @Ado] fejdor Fvlet

g B 3lom, FeCl A7t ARG ARz
gHtsl gl WSk H0.8 37 Aok Bl
<

3 2L B 7P E40] Hold FEEL
ethyl acetate FEE2 250 p/mL H7F Al 3.54+
0.53 mg MDA/LE &7 AA4.91£031 ng
MDA/L)ETH $4% &4& BARL BHT
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<Fig. 4> Effect of solvent extracts from Vitis Coignetiae skins on lipid oxidation of oil emulsion containing
femmous chloride(Fe(l;)

(1.67+0.18 mg MDA/L)ETHE %2 848 2R o3 ¥ 848 Yehidleh ZE A8 v&
o} th 22 chloroform F%&%©°] 3.83:047 mg 7} 1000 p/mL<! 73-% ethyl acetate F+F-E(3.14=
MDA/L®] 84& HIAT T8 F2EELS 8] 046 ngMDA/L), chloroform F35(3.32+ 0.36 mg
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<Fig. 5> Effect of solvent extracts from Vitis Coignetiae skins on lipid oxidation of oil emulsion containing
cupric sulfate(CuSOy)
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MDA/L) ¥ water $&5(3.760.29 ng MDA/L)°)
H2TQ AA(3.8740.53 mgMDA/L)K.t} 53t
st 845 velllE 2 ¢ F ) tge
= butanol FEE, hexane FEE9 £o7 T4
E“E} ole W& #H3 FZEE|A ethyl ace-
tate +253 chloroform F&EA =& 24
Bt Choi SY $(2006b)9] B n 9t Yx|s}
€ A% Yoy 2 Adge i ga
%*é < YRl o3 ol v|Fe] X3
A 27 9 A Aol whg Aolz Yzt

5. ORRMY s &8
T 7o) 4ol 2282 TREE sk
pH 1.2 2 40014 o}t &A%S £33 2
I} <Table 2>9F 2t} A <1 oA 9 2
ol a8k wlo] pHe} frAleHAl 27 st
TS AAlsle] APS Jge A, whexd
o] pH7} R&F 5, AR l*~E7} Z7e5eE A
T rYdez ZUekeE AE & 4 Ut pH
1.29] ghg-Z7lo) A ethyl acetate 52| oldAt
A 2A%L 1,000 W/mLe] FES] AL 925+
4%_,] _,,]011(]_— %/\42. 29 ou;] E]r Q—DH% ;1%
= 50%°1e] g S8 Jehiion,

A

water FE22] 24 41.7H0.6%2 oFS &l F
Z8 vj8) Hwd E& &49E Bk pH 4.0
o] W2 ANME GA] ethyl acetate F+2E2] &
‘do] 71 Hold A E 4 Slvh 1,000 p/mLe]
FEANA 604+2.1%2] T A4S B,
butanol FZE(56.4+1.5%) % A9 3 HE Lo
FEEL 40%VRe] 4S8 Jerith W R E
% wF5e 25 pH 2.5914 79.6~72.8%, pH
429014 47.0~50.1%2] £7A%E UERAITL
B 31(Choi SY 5 2006a)3le] 2 A&7} fAlE g
HE Btk 74 AFdY opddyg 4A%
pH 12914 88.4~95.0%2] E4& Blltke= Bn

(Shin JH 5 2005)% 9o, AEF 59| o}
2dE A%l pH 12004 71 Frsiitte
ATFE Ax)EHTHLee ST 5 2000). wHebA =
Z 3y gud 2552 oA S AAAZ
23 gAY 2l A wEE F e B ni-

trosamine®] A Ao =
Aoz Hetdch

a0 Vel 4 e

(Table 2> Nitrite-scavenging activity of solvent extracts from Vitis Coignetiae skins in a different pH reaction

system (%o

pH condition

Concentration (ul/mL)

50 250 500 1,000
Hexane 27.5£03" 31.3+0.7° 38.2+0.4° 40.6+0.8° 56.1=1.4°
Chloroform 38.4+0.6" 46,503 48.7£0.9° 513+1.2° 54.11.6°

12 Ethyl acetate 453+0.5° 51.5+0.8° 71.0:0.6° 77.2+0.8° 92542 4°
Butanol 324408 36.10.4° 39.4+0.5° 434212° 68.92.7°
Water 17.6+0.4° 22.4%1.0° 28.240.7° 36.0£0.2° 41.7+0.6°
Hexane 16.4+0.3° 26.0+0.5" 28.9+0.4° 31.0£04° 35.7:0.4°
Chloroform 20.4+0.2° 28.6:0.8° 35.3+0.8° 39.1£0.7° 40.5+1.2°

40 Ethyl acetate 24.540.2° 343+0.7° 412+0.6° 521149 60.4+2.1°
Butanol 21.30.7° 31.7£0.6° 34.9+] 4 39.840.8° 56.4+1.5°
Water 12.6+0.4° 19.8+0.4° 20.9+0.7° 26.7£0.4° 30.240.6°

DAll data are mean + S.D of triplicates determinations.

*9Bach value with different superscripts within a same concentration was significantly difference at p<0.05.
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S S5 o st E4LS getsta,
ksl 598 ASEo 2N A2 JE Fits)
ARA 9 o] & 7S AR & HE 3
HET FEwols FFL 53.4+1.2 ng/100 g,
644.7+3.7 mg/100 g2 = ethyl acetate FZE-of|A
7P e TS B om, AAFAEE 50 pml
ollA] 80.93+0.58% 2 272 BHT(63.21+0.72) 5
o 40| ko, Fxrt 71l wel At
T A Tk Aes Bt 3509
gd8s 54T 29 =71 1,000 pl/mLYE o
ethyl acetate FEEA] Ed L 1.7695 e}
wleH, s= 7 et Ao sidHol
F7HEE ¢ 4 UJch H0,, FeCl, E CuSO.
3t st B E oF By Lo 2559
FEt o wet frejd o @Ao] FUtet
BE-E 290 ethyl acetate FEE-of|A] 7}
20] Eoint oA £A%S pH 129 W
27104 1,000 p/mLe] F= 7} A ethyl ace-

tate FEE0] 92.582.4%2 4% Jehigich

o o2 rir
OEL of

% AE e Eeixols 2 534+
1.2 mg/100 g, 644.7+3.7 mg/100 g2 & ethyl acetate
FEEAAM 7P 8 FFE B9, AR
55 50 pmLolA 80.93+0.58%F thERTQ
BHT(63.21+0.72) Bt} &4o] Ekow. F&=7}
S713tel et AxFs GA Frlshe BEFS
Eyich #98 AA FErb 1,000 p/mlY w
ethyl acetate FZEA 1.7692 7} Hold &
4& BAh H0,, FeCl, ¥ CuSO,0l Tl gt
3 BAE v 3] gfd 3289 et &
ol wel fejH o2 Yol Frlske A
2o ethyl acetate A 71 &4do]
ESt) obdA &A% pH 1.29] WHg-xA0
A 1,000 mle] F%= H7F Al ethyl acetate 2
Eo| 92542.4% A£A%E Jehdc)

]
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