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Abstract

An attempt was made to find out the possibility of utilizing water-melon seed as resources of food fa-
ts and protein. The water-melon seed contained 40.40% of crude fat and 28.36% of crude protein. The
lipid fraction obtained by silicic acid column chromatography was composed of about 97.35% neutral li-
pid, and the main components of neutral lipid by thin layer chromatography were triglyceride (50.40%),
diglyceride (21.84%) and sterol (11. 48%). The predominant fatty acids of total and major lipid classes
were linoleic acid (55.30~67.85%), palmitic acid (12, 07 —28. 12%) and oleic acid (9. 06 — 16. 40%), wher-

" eas stearic acid and linolenic acid were detected as small amounts. The salt soluble protein of waterm-
elon seed was highly dispersible in 0. 02M sodium phosphate buffer containing about 0, 7M MgSO,, and
the extractability of seed protein was about 27%. Glutamic acid and arginine were major amino acids,
and the essential amino acids such as lysine, threonine, valine, methionine, isoleucine, leucine and vh-
enylalanine were also detected. The electrophoretic analysis showed 6 bands in water-melon seed pro-
tein, and the collection rate of the main protein fraction purified by sephadex G- 100 and G-200 was
52.4%. The amino acids of the main fraction protein were also mainly composed of glutamic acid and
arginine. The molecular weight for the main protein of the water-melon seed was estimated to be
120, 000,
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Table 1. Chemical composition of water-melon
seed

Water-melon
Seed components

(%)
Moisture 8.30
Crude fat 40.40
Crude protein 28.36
N-Free extract 15. 49
Ash 7.45
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Table 2. Contents of neutral lipid, glycolipid and

phospholipid in water-melon seed oil *

Water-melon

Lipids %)
Neutral lipid 96. 95
Glycolipid 0.78
Phospholipid 2.27

* Each lipid fraction was separated by silicic
acid column chromatography and quantitated
by gravimetric measurement.
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Table 3. Composition of neutral lipid in water-
melon seed oil.

Water-melon
Fractions of lipid

(%)
Triglyceride 53. 40
Diglyceride 21.84
Monoglyceride 5.30
Free fatty acids 4.36
Sterol 11.48
Sterol ester 3.56
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Table 4. Fatty acid composition of total lipid and

major lipid classes in water-melon seed
oil *

Fatty Total Neutral Glyco- Phospho- Triglyceride
acid  lipid  lipid lipid lipid of NL

14:0 Tr. Tr. Tr. 0.34 Tr.
16:0 12.07 12,50 15.43 28.12 14,00
Unk, - - Tr. Tr. Tr.
18:0 . 548 53 693 6.80 6.84

18:1 14.14 1.06 14.42 9.06 16. 40
18:2  67.85 67.63 62.3¢ 5530 62.37
18:3  0.41 0.43 0.8 0.37 0.38
22:0 - - - - -

* Expressed as percent and calculated from peak areas

of the gas chromatograms

Fatty acids are expressed as number of carbons: num
ber of double bonds
Unk. : Unknown
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Fig. 1. Effects of MgSO, NaCl and Na,SO, salts

on the solubility of protein in defatted wa-
ter-melon seed meal
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Fig. 2. Fraction of the salt extractable 0. 7M MgSO,)

water-melon seed protein on the sephadex
G-200 column (20 X 80em)



(210)

3) obu| =M K

0.7M MgSO. BB Eo= it EAHE seph-
adex G-2000.2 FEBIE £ HFAE fraction?] o}u]
B MRS SHTRY RSB Table5 b 7e),

Table 5. Amino acid composition of the salt solu-
ble protein and main fraction protein in

water-melon seed

Contents (% amino acid/total protein as a dry
Amino acid basis)

I * II *%
Lysine 5.74 4.58
Histidine 4.45 4.37
Arginine 12.59 15.97
Aspartic acid 6.39 5.58
Threonine 2.35 4.43
Serine 2.56 6.14
Glutamic acid 17.15 18.67
Proline 3.29 -
Glycine 5.18 4.88
Alanine 4,62 4.24
Cystine Tr. Tr.
Valine 6.03 6.94
Methionine 1.29 -~
Isoleucine 4.98 4. 16
Leucine 8.02 6. 56
Tyrosine 5.02 4.42
Phenylalanine 6.72 5.44
NH, 3.59 3.61

#  The salt soluble protein
#% % The main fraction of salt soluble protein
Tr. : Trace

Zuby REAES ololeme 1724 1 B
< ®d glutamic acid(17, 15%), arginine (12, 59%)
o] Abehs] wA vielgtoew, MH ofn| o E =
lysine, threonine, valine, methionine, isoleucine,le-
ucine, phenylalanine o] %Al SH= o Uk 3
H ¥ EAHEY ofv) =M kol 41+ proline me-
thionineo] #HHI=] =2 ookS B 2 S8 #ake)
£t BEEY 79k olxdlgde) o] MUK
F &) K Kt B &S patternzt
2p) M o] ek

) ERkEa 51&

4=uby o] EpAREME BE'E2 disc gel electroph-
oresis® #5R+E Fig. 30142} o] 6702  bandst
vebtes, s £ BAEBG 57 ES SDS di-
sc gel electrophoresisel] £|s)e] {E#EHH L&
Alsh 2 R5% Fig 40 vhebsl vkol o] #9120,

A - g BREEERRES
0000] g 2™, o]+ sephadex G-200¢ &3} #

Bl L FR) T BAEE ehiolch

Fig. 3. Disc gel electrophoretic pattern of water-
melon seed protein developed in glycine bu-
ffer (pH 8.3)
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Fig. 4, Determination of molecular weight of the
water-melon seed main protein as compa-
red with other known molecular weight of
protein
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