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Study of Antioxidative Phenolics in Grape Seed Using DPPH-Post-Column HPLC
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The Institute of Enology and Viticulture, University of Yamanashi,
1-13-1, Kitashin, Kofu, Yamanashi 400-0005, Japan.

Grape seed extract (GSE) were obtained from seeds of three grape cultivars (‘Koshu’, KOS; ‘Muscat Bailey A’, MBA,
and “Cabernet Sauvignon’, CS) by treatment with 50% aqueous ethanol and partitioning with ethyl acetate. The ethyl acetate
fraction and the aqueous fraction were analyzed by on-line DPPH-HPLC. The ethyl acetate fraction had strong radical
scavenging activity and contained catechin, procyanidin B2, and epicatechin as the predominant phenolics. The aqueous
fraction showed no peak on HPLC and had weak radical scavenging activity. The ethyl acetate fraction was further partitioned
into the low molecular weight fraction and the polymer fraction by TOYOPEARL HW-40F column chromatography.
Although the polymer fraction showed no peak on HPLC, its DPPH radical scavenging activity was stronger than that of the

low molecular weight fraction.
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Fig. 1 Extraction procedure for grape seeds.
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Fig. 2 Schematic diagram for DPPH-post-column-HPLC
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Table 1 Gradient conditions for channel 1.

Time (min) Solvent A Solvent B

0 100 0

10.0 95 5
50.0 80 20
100.0 40 60
100.1 0 100
120.0 0 100
120.1 100 0
140.0 100 0

Solvent A: 0.5% trifluoroacetic acid .
Solvent B: acetonitrile
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Table 2 Recovery of grape seed extracts.

KOS (n=23) MBA (n = 3) CS(n=23)
Hexane ext. 31.6+3.0 33.6+4.7 36.445.5
(11.2) (12.1) (12.2)
Ethyl acetate 3.740.2 2.310.1 6.0£1.4
fraction 1.2 0.8) (2.0)
Aqueous 25.8+0.3 20.2+1.4 32.3+1.0
fraction (8.5) 6.7) (10.8)
Residue 227.5+2.7 226.3+134 207.5+13.9
(75.9) (75.4) (69.2)
Total 288.6+3.6 282.4+74 282.248.0
(96.2) (94.1) (94.1)

Seed weight: 300 g.

Data are expressed as g + SD.

Values in parenthesis indicate % recovery.

KOS: ‘Koshu,” MBA: ‘Muscat Bailey A, CS: 'Cabernet Sauvignon.’

Table 3 Percentage of phenolics in grape seed extracts.

KOS (n=3) MBA (n=3) CS(n=3)
Ethyl acetate 97.2+2.0 90.2+4.0 92.0+0.1
fraction (86.9) (87.4) (92.3)
Aqueous 45.6+2.1 25.5+0.7 55.4+7.5
fraction (92.3) (90.7) (98.3)

Parenthesis showed percentage of flavonoids in phnenolics measured by
formaldehyde precipitation method.
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Fig. 3 Post-column DPPH-HPLC of ethyl acetate fraction
from KOS seeds.
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Fig. 4 Post-column DPPH-HPLC of aqueous fraction
from KOS seeds.
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Fig. 6 Compositions of monomeric phenolics in ethyl
acetate fractions from seeds of three grape cultivars
(KOS, MBA, and CS).
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Table 4 Composition and DPPH radical scavenging activity of

low molecular weight and polymer fractions obtained by

further separation of the ethyl acetate fraction by
TOYOPEARL HW-40F column chromatography.

SOHE

Low molecular Polymer Total Recovery
weight fraction  fraction %)
KOS
Weight (mg) 54.86 33.92 8881 59.2
Total phenols (mg) 63.1 353 98.4 813
ICso (Mg/L) 8.22 8.14
MBA
Weight (mg) 50.57 37.88 8845 59.0
Total phenols (Mg) 68.1 39.6 107.7 85.5
ICso (Mg/L) 7.92 7.10
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fraction obtained from KOS seeds by HPLC
(detection: 280 nm).
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