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The Antioxidant and Nitrite Scavenging Activity of Wild Grape(Vitis coignetiea) Wine

Hyun Sil Park

School of Food Science and Food Service Industry, Yeungnam University, Kyungsan 705-717, Korea

Abstract

Total anthocyanin and color intensity contents of wild grape wine were 4.3+0.3% and 10.2+0.8%, respectively. The contents
of total phenols and flavonoid in wild grape wine were 18.8+3.9 mg/100 g, 0.5+0.2 mg/100 g, respectively. Total mineral
content in wild grape wine was 22.6+0.2 mg/100 g and the 10 minerals of the potassium content (5.3+0.2 mg/100 g) was
the highest. Electron donating abilities of wild grape juice at concentration of 1,000 xL/mL were 90.4+1.8%. Reducing power
of wild grape wine at concentration of 1,000 xL/mL were 0.932. The electron donating abilities and reducing power were
increased significantly by increased the sample concentration in the reaction mixture. The nitrite scavenging ability was depen-
dent on pH of reaction mixture and sample concentration. The nitrite scavenging ability of wild grape win was 76.3+1.3%

at concentration of 1,000 £L/mL under pH 1.2.
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Morris et al(1986)2] ¥Hell wal 219l 10.0 mLol| SR/RGFE
7¥ste] 100 mLZ %8¢
Co., USA) 2 Cis Sep-pak cartridges(Sigma.Co., USA)l &
FA71 T pHE =% (Model 720, Thermo Orion, USA)3}]
AFHo g FY pH/t HEE 2Hsta, THTE 1008 3
A3t BFFZ=A(UV/VIS spectrometer, JASCO, Japan)=
520 nm&} 420 nmol| A FFZA)E 574, AS20S F UEA
oA O E A520+A4205 MER, AS20/A4205 AWERE E
A=

£ 0.22 ¢m membrane filter(Sigma.
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Gutifinger T(1981)2] Folin-Ciocalteau ol twh
mLol| 74 5 mL$} Folin-Ciocalteau €< 0.5
382F A F 2% NaCOs €9 1 mLE 715}
=3 % wiE R B Asta 1At A Ske] 725 nmell A
TH=E =4 Poﬂ\i} Caffeic ac1d(Slgma Co., USA)E o] &
S E+= Kang et al
O] }04 /\] 0.5 mLE # 3] diethylene
glycolZ} NaOH 0.75 mLE &&sle] 420 nmollA FHE=E =
3+ Quercetin(Sigma. Co., USA)E ©o]83l] BT A
= A5k

>~ of B

=

s
tOﬂJH‘

er

o

2
il
N
£

L
o
:
ol
2
ML

hung et al(1998)2 W

AEREIENY

olf
[*))
o

& Fefsol A5 0.5 goll 21k ket zlgh A4k 10 mL
2 2 718t hot platel] A T o2 WS wfj7px] el ¢
2100 mLE A8 - o]F3}0] Inductively Coupled Plasma(Atom
Scan 25, Thermo Jorell Ash Co., France)® #1351
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A} 5 (Electron Donating Ability : EDA)2 Kang et al
(1996)2] HPH-S W3 le] A| 2ol th3+ DPPH( e, a-diphenyl-
picrylhydrazyl)©] A} Fo] E312 Al5e] k=& Sgs19
Z =5 AR 0.2 mLol| 4x10 ‘M DPPH £9(99.9% EtOH
o &) 0.8 mLf‘J— 7]-?—5P % 0.1 M sodium phosphate buffer
(pH 6.5) 2 mLE &35 th :uﬂﬂ 999% EtOH 2 mLE 7}
sle] ZH o] F)7} 5 mL7} HE=S
b Edsta Aol 308 WAE f°% l?:%‘ﬂc 1E A}%s}al
525 nmol|A] FBEE S AATATE [1-(K=
A7 FR=/ A7 %%E)]xloos’_i #7180t
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Algo] 2L Oyaizu M(1986)2] ol ol H=d A
2ol pH 6.6 2% 3} sodium phosphate buffer 2.5 mL, po-
tassium ferricyanide 2.5 mLE EFAIZATE EFES 50CollA
20 B<F incubationA]Z] = trichloroacetaic acid(TCA) 2.5 mL
H7¥ekar 1042 2t 5,000 rpmellA] AliEe| Azt 35 5 mL
o] &o] 24 5 mL9} 1% ferric chloride 1 mLE A7} &, 700
nmel|X FF=E S35 tE 2T & BHTE A &9 54
g TR Axste] Hlwstglon, e FHE] o
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Az o] oldskd 4A 'o—(mtnte-scavenging ability, NSA)=
Gray & Dugan(1975)¢] W02 24819tk 2, | mM NaNO,
LM 0.1 mLo A BE EE=E Hr)sla, o7 0.1 N HCI
202 M FAA &3 S pH 1.2, 4.0 2 6.0)= 0.7 mL 7}
slo] Bk gole] HF F95 1 mLE SISt o] 845 37T
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AleF 0.4 mLE 7hote] 2 E93F v, A2olA 1523 8
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Zste] EShE oAk g AbEskSith 1Ela tix
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Hlem, SPSS 12.05 o|&3ate] 2t A3+ 7he] feds
AZ3F T p<0.05 =4 Duncan's multiple testol] w2} &
}—\4 0]'}1\‘:}'-

1
wFeele] Ak o] ¥4 AT Table 13 2t} 5
B SRS 75.4+0.4%, §]w+ ZHL 0.3+0.0% 2 0.3+0.1%,
A HFS- 1.340.2%, BHEEHE-S 22.740.5 mg/100 go] ke v}
ERHQITE. Choi er al(2006)2] H.aio] )3l ™ Fe}Qle =i
74.4%, ZA 1.2%, ©F3HE 20,9 mg/100 g2 g8k 9l
Tt Byusigich 2 A3 Ave} vlwshd T fakek 2
= Uepli o gieshEe] ko] A e, B
Al H7vete AR g ale]l B IR F Aol 8ol
Uehd 232 Alsd) B3k 5 55 9 A 279 A
o] IA] &S nzl Aoz AHE
2. 2 5z 9 ECEo|lE HE B2 ¥ ME
AT A, pH B F- |, Sehiieo| =9 3hde 3%
sto] Table 29} 22 AZE ATt
Ui—r@ro]«] pHE 4.0£0.1% Choi et al(2006)°] E113F
22 9 vl pH 3.59 3.8E T A5t #Fok
19] % StEAJold FFERS- 4.3+0.30]9] 01, A= 10.2+40.8,
== 0,740,100tk Choi ef al(2006) % FtEAJoPA 3t
9} A W ZAAETE42 99, .02 B A7) AL A
£ B3O, Kim & Kim (1997)8] A% & AEAloPI LS
oF 11, A= 195 Uepligl=d o2 v &3 2te] Aol
o a2j3 Aul AZof A Fel ofg Afo] 2 AlgHTh

% v SetE ol =9 Rk 747} 18.8+3.9 mg/100 g,

Jogim\lro%

a4 oMo} ki ek

0.5+0.2 mg/100 go|ATh Choi er al(2006)& & =3} Zehd
1zol=9] gfo] ztz} 18,7 mg/100 g, 0.4 mg/100 g& & 2 &
F9} Ak 222 #21 ¥HA, Cheon KB(2000) % ¥=0]
269.2 mg/100 g, ST =0 =7} 77.6 mg/100gL-& & A3 3}

= Aol 7k Lhebgteh. o]# Aol vl B3} A} 27 2
A\ eol] we Aol z AZHE. A2 Feeln Y st

FESo] oke gakslE o] 71 A9l A%} B2 (Jung e
al 2004), #7241 AA] ol kst aIE vepd Ao
=2 7|terh

3. F71Ee &4

v Feole] By R ks 4% A7 Na, K, Mg, Ca,
Mn, Fe, P, Cu, Zn, Al 5°] 3HiEo] 9lom, o]&o] gake
Table 33} o} 12|31 w7910 739, KO| o] 53+0.2
mg/100 g& & 71 ghgo] E9kom, P> Ca> Na, Fe> Mg2| &
o7 o]l Btow, & 771 2 22.6£0.2 mg/100 g
o eyt v Foel A An), B FE o] w2 &
Az 714 FiFo] AAH R vto} Kim & Kim (2003)%
AR 235 VFERAQITE gk mRe] Ko ko] 44.8 my/
100 go & 77133 7kl Kol o] 71 i HollA
Choi et al(2006)SF= AR 23S A%leon, &, % 1
3 AR AFE, 24 9 5ol wet g 1}7} an, EF
o] G ol 84 T o] J Tl D] oEdth= A &

4 Sti(Juliano BO 1985).

4. MXS0is

o FeR10] AAFol5E 574 ¢ AF= Table 40l LER]
Atk 53], 500 #L/mLe] FZA thZT<I butylated hyd-
roxytoluene(BHT)l‘c 95.2+0.2%, ascorbic acid(A.A)= 77.9+
0.2%°] ARzl 5S b v, 7okl 81.2+1.6%°]

Table 1. Chemical composition of wild grape(Vitis coigneatiae) wine

Moisture(%o) Ash(%) Crude lipid(%)

Crude protein(%)

Carbohydrate(mg/100 g) Alchol(%)

vw? 75.4+0.4% 0.3+0.0 1.3+0.2

0.340.1 22.740.5 22.5+1.6

Y VW : Vitis coigneatiae wine.
2 All data are mean+S.D. of triplicates determinations.

Table 2. Color and total phenol, flavonoid contents of wild grape(Vitis coigneatiae) wine

Total anthocyanin
(A 520)

Color intensity

pH (A520+A420)

Total flavonoid
(mg/100 g)

Browning index
(A520/A420)

Total phenol
(mg/100 g)

vw?  3.720.1% 43403 10.2+0.8

0.7+0.1 18.8+3.9 0.5+0.2

D VW : Vitis coigneatiae wine.
? All data are mean+S.D. of triplicates determinations.
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Table 3. The contents of minerals in wild grape(Vitis
coigneatiae) wine

Minerals VW (mg/100 g)
Na 2.6+0.17
K 5.340.2
Mg 2.240.1
Ca 32402
Mn 0.3+0.1
Fe 2.6+0.1
P 43402
Cu 0.4+0.1
Zn 0.2+0.0
Al 1.540.1

Total 22.1+0.2

D VW : Vitis coigneatiae wine.
? All data are meantS.D. of triplicates determinations.

Table 4. Electron donating ability of wild grape(Vitis

coigneatiae) wine (¢ L/mL)
100 250 500 1,000
vw" 294406  51.1+1.1%  81.2+1.6"  90.4+1.8"
AAY 739407 75.1404°%  77.9+02°  80.6+0.2"
BHT’ 94.8+0.1°  95.0+02°  952+02°  95.6+03°

D VW : Vitis coigneatae wine.

? A.A : Ascorbic acid.

% BHT : Butylated hydroxytoluene.

9 All data are meantS.D. of triplicates determinations.

A7C Each value with different superscripts within a same concen-

ol 2% 71
G4 Ho] BHTEU= AAlgolso] okebAdh, AARTH
=k EAS VERAQITE 2813 1,000 ¢ L/mLe] EEoA]

v 2ololo] Axgol s 90.4+1.8%, BHTE 95.6+0.3%, A.A
£ 80.6+0.2%5 Ko plFeRle] HApgol e g Hojut
tha & 4 vk o] Lee ef al(2002)°] Budt F=FA} F
ZE Rt} o] wton TEE Choi ef al(2006)°] B33k v]F
Fi M F 3] HAAFosE Hold &S Bt

5. B =1
o RS Arlel] B4 olee] AglelS 29 Ane

Table 59} 2t} %7} 100 #L/mLolA 0.164, 500 £L/mL
oA 0.503 2 1,000 zL/mLoIAE 0.9322] 242 Yehfjo] 3
e JA] AApFo 53 IR 2 AR FEel H#H st
A o2 glgo] T/ & 5 ATk Choi e al(2006)<]
ATelM = MFE |75 2 1,000 zL/mLoi|A] 0.93~
1.079] &5 vehdlo] & Ad7} fAlet A Bt Kim
et al(2006) ™FF A9 ethlyl acetate ZllA 71 Hold &
A< YeER 2™, Gordon MF(1990)= 3448} BES-S reduc-
tones®| A|&dte FA2LA} free radical AFES B o=
A AR, wpebd] S8 e HrlEE AR B Wl
we & ¥sE Vehdtha Baske]

~
o

WIS ©]8-519] N-nitrosamine®] Ad A+ &2 o}
g I 5% =43 A= Table 63 2} of
A 2 AR Hrhgel S/Hg mhet 4H)
° pH 1.29] ¥hg ZellA] @] v 5319
o} pH 1.29] WHg- Z2ZclA] 1,000 pLmLe] FER w72}l

o

[0)]
o
ta]
r
e
F>
N
or
A

th pH 4.0 2 pH 6.09] ¥k A= ZH2t 49.240.9%,
12.7+0.4%°] 2735 VFERO] pH 6.09] RE-g Z7dellA] F9
Aoz vk AE o 5 STk Choi ef al(2006)

tration was significantly difference at p<0.05. F5%
Table S. Reducing power of wild grape(Vitis coigneatiae) wine
100 250 500 1,000
vw" 0.164+0.01"* 0.285+0.01* 0.503+0.01* 0.932+0.01%
AAY 1.17£0.01° 2.688+0.00° 3.000£0.00° 3.000+0.00"
BHT” 0.934+0.01° 1.385+0.01" 1.673+0.02" 3.000+0.00"

Y VW : Vitis coigneatae wine.

2 A.A : Ascorbic acid.

 BHT : Butylated hydroxytoluene.

9 All data are mean+S.D. of triplicates determinations.

A~C Each value with different superscripts within a same concentration was significantly difference at p<0.05.
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Table 6. The nitrate-scavenging activity of wild grape

s coigneatiae) wine at p. .2, 4.2 and 6. (
(Vitis coi jae) wine at pH 1.2, 4.2 and 6.0 (%)

Conc. pH condition

(#L/mL) 12 4.0 6.0
100 53.840.87*  18.3£1.6" 7.4+0.4"
1 250 58.7+1.3" 41.8+1.4° 8.0+0.3"

vwh ‘

500 67.1+1.2¢ 43.0+1.3° 9.4+0.7¢

1,000 73.6£1.3° 49.2+0.9¢ 12.7+0.4°

Y VW : Vitis coigneatae wine.

? All data are meantS.D. of triplicates determinations.

A~P Each value with different superscripts within a same concen-
tration was significantly difference at p<0.05.

o F7e] 29 pH 259014 79.6~72.8%2] 275& e
Arkar Huste] & AP fFARE A BRI Lee e al
(1997)3} Kim er al(2001)°] W28 pH7} FL42 2 7%
o] o] ST E oY A5 Hojd S B
the Haske dAsigith mEbA mgeiel e oplat opd
el EAE 5 sle AF R 7R E 2ol AHE 7
F, A WellA nitrosaminee]] 2J3F oF WAL o'gsh=d]
71998 Ao Alsdnh

4E

| _|.°|_9|':

o TRl A Zste] dF A B kst &4
A= b 2k

ool pHE 3.740.1, & StEAJoPA $HaFe 43403,
A= 10.240.80190 01, & His3) ZetHeol=g] ke
Z}7} 18.843.9 mg/100 g, 0.5+0.2 mg/100 go] YTk F7|&&
Na, K, Mg & % 10F°] AZHAa, 53] K] o] 5.3+
0.2 mg/100 g2 7MY =& FeFS Bk Axgolss =
3 A3} 1,000 ¢L/mLe] Fx=olA] 90.4+1.8%% 71 E4J]
Holwkom, Fwr} Sl uhet AAlgols Al folF o
Ve ek Atk wFeRRlE o]8sl] a5 o]29] &
e 243 A9, T2 1,000 pL/mLY wf g2 0932
£ Yelilon, w% Sl wet Aoz gdge] &
7S & 4 AT Bl a ofdakde gk AAS ST
A3} pH 1.29] 2L w] 1,000 pL/mLe] FX=olA 76.3+1.3%
2 78 Hold &aASS BATh

o

2ARE

5 2

HZ9Qle] pHE 3.740.1, & StEA|oPA ke 4.3+0.3,
A &= 10240801001, T HlEd FefEico| =9 gk 7}

44 HotAlo} ki rik

7} 18.8+3.9 mg/100 g, 0.5+0.2 mg/100 go]tk. F714-e % 10
Zo] AEH e, 53] K9 gHFo] 5.3+0.2 mg/100 g&-= 7}
e e Btk Aol ss 548 A9 1,000 pL/
mL2] FEolA 90.4+1.8%% 7HF @4Jo] wojyton, gl
S =43 23 =71 1,000 £L/mLY w 9L 0.932
E YePfIITE 28] okl Hidt A s S 4
7}, pH 1.29] 231 wf 1,000 #L/mLe] F=lA 76.3+1.3%
2 7P Hold &A% e Bth MRl FErt S
of wet HE Aie felHoR Frkehe 43S Bt

=3 =
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