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Abstract

We empolyed gel filtraction, polyacrylamide gel electrophoresis, amino acid autoa-
nalyzer, thin layer chromatography for determining protein and lipid composition in
walnut. The walnut contained 22.18% of crude protein and 64.23% of crude lipid.
Glutamic acid (38.60%) was the major amino acid in soluble protein, followed by
arginine and aspartic acid. The sodium dodecyl sulfate polyacrylamide gel electropho-
resis analysis showed 12 band in soluble protein of walnut, and collection rate of main
protein fraction purified by Sephadex G-150 was 60.67%. The molecular weight for
the main protein was e'st.imated to be 43,000. The lipid fraction obtained by silicic
acid column chromatography were mainly composed of about 93.05%
whereas compound lipid was only 7.0% level. Among the neutral lipid by thin layer
chromatography, triglyceride was 82.05%, sterol ester and free fatty acid were 3.86%
and 4.80%, repectively. The predominant fatty acids of total and neutral lipids were
linoleic acid (64.48~69.98%) and oleic acid (13.89~15.36%). The major fatty acids
of triglyceride separated from neutral lipid were linolenic acid (69.98%).
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Fig. 1. Extraction, separation, and fractional of lipids in walnut.

Table 1. Proximate composition of walnut(%)

Moisture Crude Protein

Crude Fat

N-Free Extract Ash

2.55 22.18

64.23

9.16 1.87
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Table 2. Amino acid composition of the water
soluble protein and main fraction pro-
280 nm tein in walnut. (%)
o 3 A Amino acid A B
2 SN
o ot oo Aspartic acid 6.55 5.89
% ' \f \ . Threonine 2.62 2.46
< NN Serine 2.54 2.93
% I Glutamic acid 38.60 36.68
510 B 0 5 Proline 3.13 3.65
fube numoer Glycine 475 4.46
Fig. 2. Fraction of the water extractable walnut Alanine 457 410
protein on the Sephadex G-150 column Cystine 0.68 0.56
(3. 2x45. 0cm). Valine 3.28 4.43
Methionine 1.30 1.19
5 Isoleucine 3.63 4.73
g 107 pellhesphonylase Lescine 5.83 5.45
N ¢ Albumin
% Bx]04 N Ovalbumin Tyrosine 2.23 2.41
= »Carbonic anhydrase Phenylalanine 3.57 3.67
E 2410% o Jrypsin inhibi Histidine 4.59 4.41
= cg-lac Lysine 1.67 1.24
02 04 06 08 10 Rm Arginine 9.45 8.45
Ammonia 1.60 3.29

Tig. 8. Determination of molecular weight of
the mainprotein by compared with other
known molecular weight of proteins.
Phosphorylase b(94,000), Albumin(67,
000), Ovalbumin(43, 000), Carbonic an-
hydrase (39,000), Trysin inhibitor(20,
160), a-Latoalbumin(14,400), M: Main
fraction Protein.
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Fig. 4. SDS-PAGE of the pattern of walnut
protein in sodium phosphate buffer (pH
7.0).

A: Water soluble protein
B: Main fraction of the water soluble protein
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Tabie 3. Contents of neutra! lipid glycolipid and
phospholipid in oil from walnut(%)

Neutral lipid Glycolipid Phospholipid

93.05 4.05 2.90
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Table 4. Contents of neutral lipids in walnut(%)

Triglyceride 1, 2-Diglycride Monoglyceride

Free fatty acid Sterol Sterol ester 1,3 Diglyceride

82.05 2.90 2.60

4.80 1.70 3.85 2.10

Table 5. Fatty acid composition of total lipid and major lipid class in walnut(%)

Fatty acid Total lipid Neutral lipid Glycolipid Phospholipid Triglyceride of NL
12:0 t t t t t
14:0 t t t t t
16:0 5. 54 6.15 7.93 13.42 5.39
16:1 t t t t t
17:0 t t t t t
18:0 5.33 5.24 5.25 4.70 6.04
18:1 14.36 15.36 14.85 15.06 13.89
18:2 69. 98 67.93 68.48 64.16 69.98
18:3 4.79 5.32 3.49 2.66 4.70
Unknown t t t t t
t: trace (<0.05% of normalized area), NL: neutral lipid
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