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ABSTRACT

The Kernels of water melon seeds, contain 34,47
protein and 50.5%7 oil. Atomic absorption spectrophoto-
metric analysis indicated Mg, Fe, Cu, Zn, Co levels of
1695, 9.2, 2.4, 8.7 and 1.2 mg/100 g Kernel respectively.
Other mineral contents also are reported. The oil had an
iodine value of 123.6 and saponification value of 195.3.
Total 1ipid contained 95.87 triglycerides and 1.1% polar
lipids. Fatty acid composition revealed the presence of
oleic (20.5Z), linoleic (53.3%) and 25.57 saturated acids,
mainly palmitic (14.9%7) and stearic (9.4%Z). Globulin was
the major protein fraction followed by albumin and non-
protein nitrogen. The nitrogen solubility increased with
ionic strength and pH of solvent. Water, oil and emulsi-
fications capacities were fairly good but foaming proper-
ties very poor. Gel electrophoresis of total protein and
individual fractions showed the presence of high and low

molecular weight proteins in the kernel.
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INTRODUCTION

The shortage of oil and protein in several parts of the world
has become more acute with rapid increase of population, especially
in developing countries. Possible means to meet this problem, are
cultivation of new crops and/or the use of Agricultural Food process-

ing by-products and wastes.

Water melon (Citrullus vulgarig) is one of the most popular

vegetable crops in Egypt. Large quantities of seed could be prod-
uced as a waste from the manufacturing of water melon fruit
(Khalafalla, 1971). All of the seeds are consumed locally after
roasting and salting as snacks. These seeds contain about 46-627
kernel, the oil and protein obtained from these kernel amount to

52% and 35%, respectively (Chowdhury et al., 1955; El-Sharkawy, 1974
and Kamel et al., 1985).- -Preliminary studies as reported by Nowokolo
and Sim, (1987) indicated that melon seeds are excellent source of
dietary oil and their defatted meals are exceptionally high in protein.
Sao and Potts (1952) pointed out that the yield of seeds per acre can
be substantially greater than that of soybean.

A survey of the literature reveals only very sparse information
on the characteristics of melon seed oil and protein, especially for
those grown under our local conditions. Therefore, the purpose of
this work is to report the general characteristics of both oil and

protein fractions of melon kernels.

MATERIALS AND METHODS

Materials:

Water melon seeds:

Twenty five pieces of water melon (Chillian Black variety), were

purchased from the local market of Alexandria-City during the summer
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season of 1987. The seeds were taken from the gourd, washed with
tap water and sun-dried at v 30°C for one week. The dried seeds
were dehulled and the collected kernels ground to pass through 60

mesh sieve and used for physical and chemical analysis.

Standard lipids:

A lipid extract from mature cottonseeds was used as a reference
containing all known classes of the neutrJl and polar lipids (Abd
El-Aal, 1981).

Analytical Methods:

Moisture, crude oil, protein (N x 5.3), fiber and total ash were
determined according to A.0.A.C. methods (1975).

Deter-ination of minerals:

The levels of Na, K, Ca, Mg, Zn, Cu,iFe and Co were determined
using a ‘Shimadzu AA 630-2 atomic absorption spectrophotometer.

Phosphorus content was determined by the method of A.0.A.C. (1975).

Physico—Chemical Characteristics of the oil:

Refractive index, specific gravity, saponification number,
unsaponifiable matter, iodine, peroxide, acid values, titer and
colour were determined according to A.0.C.S. methods (1973).

Lipid classes analysis:

The lipids were separated into individual lipid classes by
thin-layer chromatography technique (Abd El-Aal et al., 1986b) and
determined following established procedure (Abd El-Aal and Rahma,
1986 and Rahma and Abd El-Aal, 1988).
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Fatty acids analysis:

The methyl esters were prepared as described else where (Abd
El-Aal et al., 1987) and analyzed using a Perkin-Elmer F 22 instru-
ment, equiped with a flame ionization detector. The separation was
carried out at 200°C on a 2m X 2.5 mm glass column, packed with 107
silar 5 CP on gas chrom Q 80-100 mesh, with nitrogen as a carrier
gas. The percentages of various peaks were determined by the trian-
gulation method. :

Fractionation of total prote:in on the basis of solubility:

All the following determinations were conducted on defatted
water melon kernel flour. This was done as previously described by
Abd El-Aal et al. (1986a). The sequential solvents used to extract
each protein fraction were distilled water of pH 6.8 (albumins);
1.0 M NaCl (globulins), 70Z ethanol (prolamins) and 0.2 M NaOH
(glutelins). The residue after these extractions was also digested
for protein estimation and designated as residual protein. Non-protein
nitrogen was determined separately and substracted from albumins
value.

Protein solubility:

The nitrogen solubility index was determined in different
solvents 1_.e.', distilled water, 5% NaCL, and 0.02 M NaOH solutions
according to' Rahma and Narasinga Rao (1979), using a flour to solvent
ratio of 1:30 W/V.

. Polyacrylamide gel electrophoresis (PAGE):

This was carried out by the procedure of Ogita and Markret
(1979) using 87 gel. The experiments were done in 0.0125 M tris-
glycine buffer of pH 8.3 at a constant current rate of 2.5 milliaper
per tube ﬁ:rA 3.5 h. The gels were stained with 0.5% Amido Black in
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7.5% acetic acid for 1 h and then destained in 10% acetic acid.
Electrophoresis was conducted for total protein extracted in the
same buffer as well as the individual protein fractions before and
after dialysis against tris-glycine buffer for 24 h with several
changes of the buffer solution.

Functional properties of defatted flour:

Water and oil absorption capacities were determined according
to the methods of Sosulski (1962) and Sosulski et al. (1976) res-
pectively. Emulsification capacity was determined by the method of
Yasumatsu et al. (1972). Refined corn oil was used for oil absorption
and emulsifying capacity studies. Foaming properties, capacity and
stability, were measured by the method of Huffman et al. (1975).

Amino acid analysis:

The amino acids were determined in theiacid hydrolysate accord-
ing to Moore et al. (1958), using a Beckman Amino acid Analyzer
(Model 121 M) as described by Youssef et al. (1986). The results
are reported as g amino acid/16 g nitrogen.

RESULTS AND DISCUSSION

Physico-Chemical Characteristics:

The chemical composition of melon kernel along with some
physical properties are given in Table (1). Results show that the
weight of 100 seeds was lower than that given by El-Sharkawy (1974),
while the percentage of kernel was higher than that reported by
Chowdhury (1955) and El-Sharkawy (1974), where their values were 467
and 507, respectively. Moisture content of whole fresh melon seeds
was 53.3%. On dry weight basis, oil content of melon kernel was
50.5%, this reflects the importance of using such seeds for oil
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Table (1) : Chemical composition and physicel
properties of water melon kernel .

Constituents g;;"’gg:;ge ’
Crude protein ( § X 5.3 ) 34.4
Crude 1lipid 50:5
Total ash 4.0
Crude fiber 2.2
Carbohydrate (by difference) 8.9
Physical properties

Weight of 100 seeds™ (gm) 19.8

Kernel % 52.3

% The moisture content of fresh whole seeds was
53.34 % .

Table (2) : Mineral constituents of water melon

kernel .

Mineral mg/100 g dry kernel
Na 147.7
K 21.9
Ca 23.5
Mg 1694.7
Fe 9.2
Cu 2.4
Zn 8.7
Co 1.2
P 867.5
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production. - Crude protein level&Qas;34§22;”§ugge;t{ng.tnnﬁ the oil-
free kernel would be a useful protein food supplement. Previous
studies of ‘Girgis and Said (1968); - E1-Sharkawy . (1974) and Kamel et
al. (1985) have reported values. for oil and protein very close to
ours for kernels of different:varieties. . The. tqtal_ggh_content of
melon kernel was about 4.0%, this level being higher than that
reported by Kamel et al. (1985), which could be.due,to-fertilizer
conditions or genetic factors."- :
¥d; 9is

The total ash was rich in Mé: Fe;, u, Zn, Co and P (Table 2)
and low in Na, K, and Ca compared to that fecorded for soybean meal
(Nwokolo“and Sim, 1987). However, the for mentioned data were more
or less- in accordance with those reported by Kamel et al. (1985) and
recently by Nwokolo and Sim (1987).

The physical and chemical characteristics of meion kernel oil
is shown in Table (3). The iodine number of the oil was 123.6, thus,
melon o0il could be categorized as a semi-drying oil. The melon oil
had a bright orange colour and-nutty- flavour. The values of saponi-
fication number, unsaponifiable mattery refractive index, and speci-
fic gravity wero‘in good agreement with tng'preViOUSAdata reported
by Girgis and Said (1968) and El-Sharkawyf(1974), but varies greatly
to thosebreported by Kamel et al. (1985). ‘The extracted oil showed
relat1vely low peroxide and acid values, indicating its high stabi-
lity to lipid deterioration. The relatlvely low titer value,confirm

the unsaturation nature of this oil.

Fractionation and composition of melon kéfnel oil:

The fractionation of melon kernel oil as compared with standard
cottonseed lipids revelaed. the presence of sterolesters, triglycerides,
1, 3 and 1, 2 (2, 3) - diglycerides, free fatty acids, sterols and
polar lipids (Table 4). ’The neutral lipids acounted for about 98.97
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Table (3) : Physicel and chemical characteristics of
melon oil .

Property Value
Refractive index ( 25/25°C ) 1.4715
Specific gravity ( 25/25°C ) 0.9160
Titer ( °C ) 21.6
Acid value 1.05
Peroxide value meg/kg 0.1
Todine number 123.6
Saponification value 195.3
Unsaponifiable matter, % 1.42
Color (lovibond 1" cell) 2.3 B3It Y

Table (4) : Chemical composition of melon

kernel oil .

Constituent %

Sterolesters 0.15

Free sterols 1.14

Triglycerides 95.83
1, 3 -diglycerides 0s35
1, 2 (2, 3) -diglycerides 0.43

Free fatty acids 1,02

Polar lipids 1.08
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in which triglycerides was the major fraction (95.8%) while both of
the sterolesters and free sterol as well as diglycerides and free
fatty acids were minors. The polar lipids represented only 1.17% of
the total lipids. These data are resembled to that found for other
kernel lipids (Abd El-Aal et al., 1986b, and Abd El-Aal et al.,1987).

Fatty acid composition:

The fatty acid composition of melon kernel oil is given in
Table (5). The total saturated fatty acids was 25.5%, while the
total unsaturated was 74.5Z, which are similar to cottonseed oil
(Hamza et al., 1988). Palmitic and stearic acids were the major
saturated, whereas, oleic (20.5Z) and linoleic (53.37%) were the
major unsaturated acids. The presence of fairly high amounts of the
essential fatty acid linoleic, suggests that melon kernel is a highly
nutritious oil. The use of melon kernel oil should be encouraged if
only to supply the much needed linoleic acid, which is also a precur-
ser of arachidonic acid, another essential éatty acid. The ability
of some unsaturated vegetable oils to reduce serum cholesterol level
may focus attention on melon kernel oil because of its highly un-
saturation nature, since saturated fats are implicated in coronary

heart disease.

Melon kernmel flour proteins:

The protein fractions of melon kernel flour, according to
Obsorne classification, are given in Table (6). Globulins represent
the major protein in the kernel which is a storage protein. The
functional protein fraction of albumin was only 10.65% of the total
protein. Alcohol soluble protein (prolamins) was very low (3.31%).
Glutelins and non-protein nitrogen were 8.13% and 9.23% respectively.
Also the unextracted protein remained in the carbohydrate residue was
fairly high (18.51%), which may indicate that the protein of melon
kernel is strongly bound with the other constituents of the kernel.
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Table (5) : Fatty acid composition of melon
kernel oil .

Fatty acid %
Myristic 0.17
Palmitic - 14.89
Palmitoleic 0:10
Margaric 0.33
Stearic 9.35
Oleic 20:52
Linoleic 53.26
Linolenic 0.45
.Arachidic_ 0.36
Eicosadi}noic 0.2
Lignoceric 0.36

Total saturated 25.46
Total unsaturated T4.54
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Table (6) : Nitrogen content of the protein fractions
of water melon kernel flour(®) .

Protein Praction Soluble nitrogen Nitrogen aolubility
(%) index ( % )
Albumins : 1.14 10.65
Globulins 537 50.16
Prolamins 0.36 3.31
Glutelins 0.87 8.13
Non-protein nitrogen 0.99 9.23
Residu al protein 1.98 18:51

Total nitrogen 10.70 100

(a) : Average of two determinations .

Table (7) : Soluble protein and protein solubility
index of water melon kernel flour in
H20 s 5 % NaCL and 0.02 M NaOH .

Solvent Soluble Protein solubility
protein index

H20 6.04 10.65

5 % NaCL 34.75 | 75.25

= Protein = N X5.3 .
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Protein solubility behaviour of melon kernel flour in different
solvents is shown in Table (7). Distilled water showed the lowest
solubility, buty 5% sodium chloride and 0.02 M sodium hydroxide
solubilized equal quantity of the flour proteins (757 and 727 res-
pectively). The lower solubility in distilled water indicates that
the solubility of this protein depends upon both ionic strength, and
pH of the solvent. Similar results were reported by Onoura and King
(1983) for Nigerian melon kernel proteins.

Table (8) represents some functional pfoﬁeréies of defatted
melon kernel flour. The flour absorbs and retains more oil than
water; the oil absorption capacity was 1.6 higher than water absorp-
tion. The water absorption-capacity was quite high compared to the
_other vegetable proteins (1.38 gm HaO/g peach kernel flour) (Rahma

and Abd El-Aal, 1988). Thesé two properties may give an advantage

to use melon kernel flour in some bakery products, meat replacers

and as thickning agent in soups. Emulsification capacity of the

flour was fairly high and comparable to the other vegetable proteins,
which may be of interest in sausage and other comminuted meat products.
The foaming properties of the flour were very poor and this may be

due to the lower solubility of the flour proteins in water at neutral
pH (Tables 6 and 7). Addition of sodium chloride or sugars to water
may improves foaming properties of melon kernel flour since, it

increases the ionic strength of water and solubilized protein.

Table (9) represents the amino acid composition of melon kernel
along with that of soybean for comparison. Higher histidine and
arginine levels were present in melon kernel protein compared to soy-
bean. Therionine and lysine contents were fairly high and compara-
ble to their values in soybean. However, melon kernel has acute
deficiency in methionine and sulphur containing amino 'acids and

requires supplementation with complementary proteins if these kernel
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Table (8) : Functionel properties of defatted
water melon kernel flour(®)

e SR
Property ml./g flour g/g flour

Water absorption capacity . - 2.27
0il absorption capacity . 4.10 3.69
Emulsification capacity . 49.0 44.1
Foam capacity (% increase) 10.0
Foam stability mL at 3~

0.0 min. 11.0

15 min.. 7.0

30 min. 6.0

45 min. 4.0

60 min. 3.0

(a) : Average of three determinations .
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Table (9) : Comparative amino acids composition
of water melon kernel and soybean .

=== =ssssssssss=sssssosS=====s=s=sS==—===

Grams amino acid/16 g N.

Amino acid
Melon kernel Soybean®
Essential :
Lysine 6.35 6.39
Histidine 3.21 2,53
Phenylalanine 3.24 4.95
Leucine 3.93 T7.78
Isoleucine 3.31 4.55
Therionine 3271 3.86
Methionine 0.27 1.27
~ Valine 2.49 4.8
Arginine 9.69 T.23
Non-essential :

Aspartic acid 3.28 11.7C
Serine 3.51 5.12
Glutamic acid T7.80 18.71
Proline ' 2.9 5.49
Glycine 3.51 4.18
Alanine 7.68 4,26
Tyrosine 1.76 3.14

= Amino acid values from Braddock and Kesterson (1972).
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proteins are to be used as a food sourcé. The earlier studies of
Nwokolo and Sim (1987) reported that melon kernel is superior to
soybean in its content of all amino acids except lysine which, is
in contrast to our finding for the lysine content. This is mainly
due to genetic variation, since their work was on the bitter varie-

ties of water melon.

Polyacrylamide gel electrophoresis pattern of melon kernel total
protein and protein fractions before and after dialysis is given in

Fig. (1-a and b). Total protein showed 6 bands with different rela-

tive mobilities one of them very well separated in a sharp band and
one broad and difused. Both are major and the others minor in the
lower part of the gel, one band also located on the top of the gel.
Albumin fraction before dialysis showed 6 bands with good separation.
The globulin separated into two broad bands and on minor, prolmins
were not detected by electrophoresis even when higher concentrations
were loaded. This could be due to their low molecular weight which
should have been extracted with water élong with albumin fraction.
The same observation was reported before by Abd El-Aal and Rahma
(1986) for fenugreek seed proteins. Glutelins also was not detected
in the electrophoresis pattern. Dialysis improved the separation
pattern of both total protein as well as the individual protein
fractions (Fig. 6-b). Almost the same protein bands were identified
with clear resolution.
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Fig.(6) : Electrophoresis pattern of melon kernel
flour proteins A snd B before and after

dialysis respectively .

1) total proteins , 2) Albumins , 3) Globulins |,
4) Prolamins, and 5) Glutelins .
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