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Abstract

The apple seed contained 25.96% of crude fat and 37.62% of crude protein. The lipid fractions obtained by
silicic column chromatography were mainly composed of about 93.52% neutral lipid, whereas compound lipid
was only 6.48% level. Among the neutral lipid separated by thin layer chromatography, triglyceride was
92.17%, sterol ester, sterol, diglyceride and free fatty acid were 3.53, 2.25, 1.44 and 0.56, respective-
ly. The predominent fatty acids of total and neutral lipids were linoleic acid (59.79~69.37%) and oleic acid
(20.04-29.82%), but those of glycolipid and phojspholipid were linoleic acid (29.20-36.04%). The major fatty
acids of triglyceride separated from neutral lipid were oleic acid (44.31%), linoleic acid (36.66%) and palmitic
acid (12.48%). The salt soluble protein of apple seed was highly dispersible in 0.023f sodium phosphate buffer
containing about 1.0 MgSOx, and the extractability of seed protein was 37%, Glutamic acid was the major
amino acid in salt soluble protein, followed by arginine and aspartic acid. The electrophoretic analysis showed
three bands in apple seed protein, and the collection rate of the main protein fraction purified by Sephadex
G-100 and G-200 was 76.6%. Glutamic acid, aspartic acid and arginine were the major amino acids of the main
apple seed protein. The molecular weight for the main protein of the apple seed was estimated to be 45,000.
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Table 1. Chemical composition of apple seed

Seed components Contents (%)
Moisture 10.92
Crude fat 25.96
Crude protein 37.62
N-free extract 22.08
Ash 3.42
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Table 2. Contents of neutral lipid, glycolipid
and phospholipid in oil from apple

seed*
Lipids Contents (%)
Neutral lipid 93.52
Glycolipid 3.27
Phospholipid 3.21

*Each lipid fraction was separated by slicic acid
column chromatography and quantitated by gra-

vimetric measurement.
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Table 3. Composition of neutral lipid in oil
from apple seed

Fraction of lipid Contents (%)

Triglyceride 92.17

Diglyceride 1.44

Monoglyceride -

Free fatty acids 0.56

Sterol 2.28

Sterol ester 3.53
o BB R
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Table 4. Fatty acid composition of total lipid
and major lipid classes in oil from
apple seed*

Fatty Total Neutral- Glyco- Phospho-—T"igly'

acid  lpid  lpid  lipid  lipid  Copees
12:0 - - Tr. 0.19 -
14:0 Tr. Tr. Tr. Tr. Tr.
16:0 7.10 7.06 29.20 36.04 12. 48
Unknown - - - - Tr.

18:0 2.52 2.60 4.61 4.17 3.17

18:1 29,83 20.04 30.83 17.96 44.31
18:2 5979 69.37 31.91 36.48 36.66
18:3 0.75 0.92 2.45 5 14 2.75
20:0 Tr. Tr. Tr. Tr. 0. 62
Unknown  — -~ Tr. Tr. -
22:0 - - Tr. Tr. Tr.
22:1 - - - Tr. -

*Expressed as percent and calculated from peak
area of the gas chromatograms. Fatty acids are
expressed as number of carbons: number of dou-~

ble bounds. Tr.: Trace.
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Fig.1 Effect of MgSQ,Nacl and Na,SQ. salts on
the solubity of protein in defatted apple

seed meal
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Fig. 2. Fraction of the salt extractable (1.0M
‘MgS0.) apple seed protein on the Sepha-

dex G-200 column(20Xx80cm)
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Table 5. Amino acid composition of the salt
soluble protein and main fraction pro-

tein in apple seed

Contents (% amino acid/total protein)

Amino acid : *as dry wt basisH -
Lysine 2.98 2.33
Histidine 1.66 56 Tr

Arginine 9.34 11. 20
Aspartic acid 8.25 19.39
Threonine 2.69 2.56
Serine 3.98 3.09
Glutamic acid 26.95 23.75
Proline 1.73 -

Glycine 8.12 5.39
Alanine 5.05 3.56
Valine 5.29 4,22
Methionine 2.42 -

Isoleucine 3.15 3.38
Leucine 6.92 5.75
Tyrosine 4.01 1.84
Phenylanine 4,21 4.50
NH, 3.29 7.42

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

L1k

Fig. 3. Disc gel electrophoretic pattern of apple
seed protein developed in glycine buffer
(pH8.3)
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Fig. 4. Determination of molecular weight of the

apple seed main protein compared with
other known molecular weight of protein
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