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The Effects of Extraction Conditions on the Antioxidative Effects of Extracts
from Campbell Early and Muscat Bailey A Grapevine Leaves
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Dept. of Food and Nutrition, Yeungnam University, Gyeongbuk 712-749, Korea

Abstract

We investigated the physiological activities of extracts from Campbell Early and Muscat Bailey A (MBA)
grapevine leaves. Total phenol and flavonoid contents were highest in ethanol extracts from MBA grapevine
leaves compared to extracts from Campbell Early grapevine leaves. Specific polyphenols higher in ethanol ex-
tracts from MBA grapevine leaves include gallic acid, epicatechin, caffeic acid, naringin, and resveratrol.
Resveratrol content from MBA grapevine leaves increased when extracted for more than two hours in ethanol
and water. The hydroxyl radical scavenging ability of ethanol extracts was higher than the water extract from
both strains of grapevine leaves. DPPH and total antioxidants were highest in ethanol extracts from MBA grape-
vine leaves among the other extracts. Therefore, these results suggest that ethanol extracts from MBA grapevine
leaves are a highly valuable resource for the development of natural functional foods.
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Table 1. Total phenol content of grapevine leaves extract (mg/g)
Group” Extraction time (hr)
05 1 2 3 4 5 6
CW 5.7+14% 5.9+0.8%° 11.7+1.3® 9.6+1.9" 9.3+0.8"C 72420 87+1.7"P
MW 6.1+1.1" 12.3+4.3® 11.9+1.1" 11.84+2.6"¢ 13.0+0.8® 12.94+4.0° 11.5+05%°
CE 12.3+36™ 14.1+0.8" 14.1+15™ 13.8+1.1" 13.6+0.0" 17.0+05% 16.9+0.7"
ME 175+2.3% 19.1+1.3"4 227434 26.2+5.0 25.1+4.0™ 2464018  237+33"

Mean=+SD (n=4).

Values with the same superscript letter in a column (capital letter) and in a row (small letter) are not significantly different at

p<0.05 by Duncan’s multiple range test.

1)CVV, hot water extract from Campbell Early grapevine leaves; MW, hot water extract from MBA grapevine leaves; CE, ethanol
extract from Campbell Early grapevine leaves; ME, ethanol extract from MBA grapevine leaves.
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Ao A FGitel, FdF 9 FAERE Hole Roz & Wk B gallic acid?] e oAgE FEEA AW
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Table 2. Total flavonoid content of grapevine leaves extract (mg/g)
Group” Extraction time (hr)
05 1 2 3 4 5 6
CW 1.9+04% 2.0+0.2P 41+0.1" 3604 3.1+0.03"® 2.2+0.3° 39+09"
MW 2.3+0.3" 28+0.6™ 39+04" 42+04" 38+0.3" 42+09" 38+1.2"
CE 37206 3.7+0.3" 34+06™ 35+05™ 3.2+0.1" 44+0.3" 49+0.1
ME 46209 5104 6.0£1.0" 5.7+0.3" 54+0.8" 51+0.1"" 5.2£0.9""

Mean=+SD (n=4).

Values with the same superscript letter in a column (capital letter) and in a row (small letter) are not significantly different at

p<0.05 by Duncan’s multiple range test.
“Groups are the same as in Table 1.
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Table 3. Polyphenol content of grapevine leaves extract (pg/g)
Groun” Extraction time (hr)
P 05 1 2 3 4 5 6
CW  775+31C 676450 10424737  965+105™  1023+84% 829+11.8™C  957+56™"
Gallic MW  93+259°  88+102"¢ 1838+237C 1748+193"C 21214+190®  207.9+435"°  191.9+12.1"
acid CE 21524348 2406+82"F  3197+33.1"F 2493+322"F  2373+428F  362.7+26.3" 241.8+4.0""
ME  4558+484%  7575+102.0°% 7327167 1130.7£159.3"* 9191£179.1™* 794.9+1385™% 11789+153.6
CW  2335+100™  2223+154° 3144+242° 2713+287"  267.0+221""  2069+241"  251.8+21.3""
Epicate- MW  2653£569™  2829+31.7°  4688+422"  4398+456™° 5568+475°  4781+£849C 44524292
chin CE  6726+1997" 62574412 5642+31.2"  6187+£1088" 6330+£1005™  787.8+443"™  1186.7+255™
ME  9554+1106™* 13787+163.4" 1390.0+235" 1511.4461.0° 13545+3445" 1191.4+1439"  1411.3+209.0"
CW 429+7.1"P 36.1+4.47 52.2422° 382+4.1° 525+7.38 39.4+53"8 395+368
Caffeic MW  604+189"™"  425+47"  1014+137°  833+129™  028+146™ 85.6+21.4™" 72.8+44.2™0
acid CE 63.6+134™ 744+30™  91.2+63™  761+100™°  708+118" 985+4.3" 94.8+2.2"0
ME  1595+152"  33274+803% 3386+197 3783+534™  369.2+1132*  2354+47.2  3059+1305™
CcW 06+0.1 15+0.3" 21+05"¢ 1.4+0.3cd” 3007 34+0.2¢ 22+0.1""
Naringin MW 1.0+0.1¢ 1.1£0.088 27+0.3¢ 2.8+0.245¢ 3.0+04" 35+0.7¢ 32402
g cp 50+16" 49+10" 744040 63+0.88 6.1+1.0"8 95+1.2% 474038
ME 96+50™ 142+35™ 134+1.7" 19.9+2.2% 125+1.3" 15.3+1.4" 121+1.1"

Mean=+SD (n=4).

Values with the same superscript letter in a column (capital letter) and in a row (small letter) are not significantly different at

p<0.05 by Duncan’s multiple range test.
1)Groups are the same as in Table 1.

704 —+—CW =MW —+CE -oME
o aA
B 60 abA
Y
s 504
5 ®
ﬁg 40 4
= O
gE
23 30
< §
o 20 A
o
g
=2 104 aB aB
0 bB bD.

0.5 1 2 3 4 5 6
Extraction time (hr)

Fig. 1. Resveratrol content of grapevine leaves extract.
Mean+SD (n=4). Values with the same superscript letter in the
same extract (a-d) and extraction time (A-D) are not sig—
nificantly different at p<0.05 by Duncan’s multiple range test.
Groups are the same as in Table 1.
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Fig. 2. Hydroxyl radical scavenging ability of grapevine
leaves extract. Mean +=SD (n=4). Values with the same super—
script letter in the same extract (a-d) and extraction time (A-D)
are not significantly different at p<0.05 by Duncan’s multiple
range test. Groups are the same as in Table 1.
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Fig. 3. DPPH radical scavenging ability of grapevine leaves
extract. Mean+SD (n=4). Values with the same superscript let—
ter in the same extract (a—c) and extraction time (A-D) are not
significantly different at p<0.05 by Duncan’s multiple range test.
Groups are the same as in Table 1.
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