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Abstract

A series of studies were conducted to find out the possibility of utilizing grape seed as re-
sources of food fats and proteins, and the results of the studies are as follows: The grape seed
contained 25.19% of crude fat and 12.(9% of crude protein. The lipid fractions obtained by
silicic acid column chromatography were mainly composed of about 95.59; neutral lipid,
whereas compound lipid was only 4.59% level. Among the neutral lipid by thin laryer chroma-
tography, triglyceride was 91.89%, sterol ester, sterol, diglyceride and free fatty acid were
3.24%, 2.87%, 1.20% and 0.80%, respectively. The predominant fatty acids of total and
neutral lipids were linoleic acid (69.72~71.72%) and oleic acid (18.09~19.46%), but those of
glycolipid and phospolipid were linoleic acid (31.49~38.18%), oleic acid (20.20~35.27%) and
palmitic acid (26.80~39.98%). The major fatty acids of triglyceride separated frem neutra
lipid were oleic acid (43.08%), linoleic acid (38.42%) and palmitic acid (11.60%). The salt
soluble protein of grape seed was highly dispersible in (. 02 M sodium phosphate buffer containing
about 1.0 M MgSO,, and the extractability of seed protein was 31%. Glutamic acid was the
major amino acid in salt soluble protein, followed by arginine and aspartic acid. The electro-
phoretic analysis showed 3 bands in grape seed protein, and the ccllection rate of the main
protein fraction purified by Sephadex G-100 and G-200 was 82%. Glutamic acid, aspartic acid
and arginine were the major amino acids of the main grape seed protein. The molecular weight

for the main protein of the grape seed was estimated to be 8], 000.
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4 BeMiME methyl ester kit(H 4 k#, Gas chro-
mato T¥%{), Sephadex G-100 ¥ G-200(Pharmacia
Co)), - pepsin,
serum albumin (Sigma Co.), silicic acid 1 silicagel
G (Merck gtil) el ERS gl

o B 7

7t~ eRal = 2 ele 7es) (Hitachi model 063), of
v x 2t 21524 7] (JEDL, molel JLC-6AH), disc gel
electrophoresis(Mitsumi scientific Ind. Co. ST-1060

galactosidase, trypsin, hemoglobin,

D), high speed centrifuge(Beckmen, J-21), spect-
rophotometer (Beckmen, DB-G),
(Fisher scientific Co., Fractomette 200).
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Fig. 1. Extraction of lipids
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Table 1. Instrument and operating conditions
for gas Liguid chromatography

Instrumont Hitachi model 063
Detector Flame ionization detector
Column 3mx2 mm, Glass column with

DEGS(20%) on chromosorb
W (60~70 mesh)

Column Temp. 180°C
Injection Temp. 250°C
Detection Tomp. 250°C

Carrior gas and N, (40 mi/min)
flow-rate

Chart speed 10 mm/min
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Table 2. Chemical compasition of grape seed

Seed components Contents (9
Moisture 10. 42
Crude fat 25.10
Crude protein 12.00
N-free extract 48.58
Ash 3.90
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Table 3. Contents of neutral lipid, glycolipid
and phospholipid in o¢il from grape

seed*
Lipids Contents (%)
Neutral lipid 95. 46
Gilycolipid 1.42
Phospholipid 3.12

*Each lipid fraction was separanted by slicic acid
column chromatography and quantitated by gravi-
metric measurement.
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Table 4. Composition of neutral lipid in oil
from grape seed

Fraction of Lipid Contents(2;)
Triglyceride 91.89
Diglyceride 1.20
Monoglyceride —
Free fatty acids 0.80
Sterol 2.87
Sterol ester 3.24
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Table 5. Fatty acid composition of total lipid
and major lipid classes in oil from
grape seed*

Fatty Total Neutral Glyco- Phospho- Trigly-
acid lipid  lipid lipid lipid cerides
of NL
12:0 - - — 0.22 —
14:0 Tr. Tr. Tr. 0.39 Tr.
16:0 7.42  7.61 26. 80 34.98 11. 60
Unk. — — — — Tr.
18:0 2.44  2.42 4. 36 4.44 5.01
18:1 18.09 19.46 35.27 20. 20 43.08
18:2 71.54 69.72 31.59 38.18 38.42
18:3 0.50 0.79 1.03 1.58 1.85
20: 0 - — Tr. — Tr.
Unk. — — - Tr. —

*Expressed as percent and calculated from peak
aeras of the gas chromatograms. Fatty acids are
expressed as number of carbons: number of double

bonds. Tr.: Trace. Unk.: Unknown
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in grape seed

Contents(%; amino acid/total protein)

Amino acid as a dry busis

I * ]I k%
Lysine 3.20 3.70
Histidine 1.69 Tr.
Arginine 9.22 10. 05
Aspartic acid 8.76 20.06
Threcnine 2. 47 2.74
Serine 4.21 3.86
Glutamic acid 25. 80 24.48
Proline 1.32 —
Glycine 8.07 5.02
Alanine 4.73 4.74
Valine 5.47 5.06
Methionine 2.94 Tr.
Isoleucine 3.06 3.28
Leucine 6.87 5.93
Tyrosine 3.61 2.01
Phenylalanine 4.57 3.11
NH; 4.01 5.94

*the salt soluble protein
**main fraction of salt soluble protein
Tr.: Trace
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