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Fatty acid compositions of crude melon seed oil from two 
different sources were compared. Melon seeds from C/trul- 
lus vulgaris (syn. C. lanatus) contained phosphatidylcho- 
line (PC), lysophosphatidylcholine (LPC) and phosphatidyl- 
serine (PS), whereas melon seeds from Citrullus colocyn- 
this contained only PC and LPC, but not PS. Analysis  of 
the total  lipids revealed that the major fatty acid of the 
oils was 18:2n4}. Citrullus vulgaris seed oil contained 71.3% 
and C. colocynthis contained 63.4% of 18:2n-6. The pre- 
dominant fatty acids in the C. vulgaris PC were 18:2n-6 
(32.2%), 18:1n-9 (26.4%) and 16:0 (22.2%), whereas the C col- 
ocynthis PC contained 44.6% of 18:1n-9 as the major fat- 
ty  acid. The level of monoenes in the C. colocynthis varie- 
ty  (46.2%) was different from the C. vulgaris (27.3%). The 
major fatty acid in the LPC was 18:1n-9 for both varieties. 
Notably, the C. colocynthis variety did not contain any PS. 
The major fatty acids in the C. vulgaris PS were 18:1n-9 
(37.9%) and 18:2n-6 (33.7%). Of all the phospholipids, LPC 
contained the greatest amount of monoenes, 48.6-52.4%. 
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Melon seeds are used for oil production at subsistence level 
in Nigeria, in several other African countries and in the Mid- 
dle Eas t  (1,2). They are used for cooking oil in these coun- 
tries (1,3,4). Because of the unique flavor of the oil, melon 
seeds also are used as soup thickeners in Nigeria. In most 
developing countries, greater emphasis has been placed on 
exploring new protein sources to combat malnutrition rather 
than exploring new lipid sources, especially from under- 
utilized plant seeds. Melon seed oil also may be used for 
frying, but  to date no large=scale or industrial production 
of the seed or the oil exists in any of the developing coun- 
tries. The seed is rich in oil (23-55%) and protein (16-25%) 
(2,4-6), and may serve as an excellent source for both. For 
exampl~ the protein can be used as an additive to local foods 
or for making relishes (6). Melon cultivation is simple, and 
large gourds can be produced with more than 500 seeds per 
gourd. I t  is estimated that  one melon plant can produce up 
to 10 gourds. In Nigeria, more than 66,000 metric tons of 
melon seeds are produced per year (2). The potential for mass 
production and extraction of oil from melon seed as an alter- 
native to vegetable oil appears to be great and needs to be 
investigatecL In order to select the best variety and optimum 
production conditions it is imperative to s tudy the dif- 
ferences in fatty acid composition of melon seeds from more 
than one source. 

Phospholipids are found in both plant and animal tissues 
(7). They are responsible for the proper functioning of cell 
membranes, such as maintaining membrane fluidity. Animal 
tissues are known to contain phosphatidylcholine (PC), phos- 
phatidylinositol (P1), phosphatidylserine (PS), lysophospha- 
tidylcholine (LPC) and sphingomyelin. PC (lecithin) is the 
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most abundant phospholipid in higher plants and animals. 
To date, no report has been published on the phospholipids 
of melon seed. Therefore, the aim of the present investiga- 
tion was to compare the fat ty acid composition of the total 
lipids and phospholipid classes of melon seed oil from two 
different sources. 

MATERIALS AND METHODS 

Materials. Dried melon seeds [Citrullus vulgaris (L.) 
Schrader [syn. C tanatus (Thunb.) Matsum. & Nakai] and 
Citrullus colocynthis (L.) Schrader] of the Cucurbitaceae 
family were obtained from Sands African Imports  Ltd. 
(Newark, NJ; imported mainly from Aba, Nigeria and Ac- 
cra, Ghana) and directly from a local market  in Onitsha, 
Nigeria, respectively. Fa t ty  acid methyl  esters (FAME) 
standards and heptadecanoic acid were from NuChek Prep 
(Elysian, MN). Silica gel 60 plates were from Merck (Darm- 
stadt, Germany). 8-Anilino-l-napthalenesulfonic acid am- 
monium salt  (ANS) was from Aldrich Chemical Co. 
(Milwaukee, WI). 

Extraction and analysis of lipids. Five grams (a com- 
posite of approximately 56-57) of seeds were ground with 
mortar  and pestle and the lipids were extracted by the 
method of Folch et al. (8) in the presence of 0.005% 
butyla ted  hydroxytoluene (BHT) to prevent oxidation. 
Total lipids were determined gravimetrically after drying 
in an air oven at 80°C. The individual phospholipid classes 
were separated by thin-layer chromatography (TLC) on 
silica gel 60 plates with chloroform/methanol/acetic 
acid/water (50:37.5:3:2, v/v/v/v) as previously described (9). 
Bands were detected under ultraviolet light after spray- 
ing with 0.1% ANS. For fa t ty  acid composition analysis, 
a known amount  of heptadecanoic acid was added as an 
internal s tandard to the total  lipids or to the isolated 
phospholipids, such as PC, LPC and PS classes prior to 
transesterification (10). The scraped phospholipid or total 
lipid bands were dissolved in 3 mL of 6% anhydrous 
methanolic HCI and incubated at 80°C for 2 hr. The reac- 
tion mixture was cooled, i mL 0.1 M KC1 was added, and 
the solution was extracted twice with 2 mL hexane. The 
hexane phase was passed through anhydrous sodium 
sulfate, and the FAME were analyzed on a Hewlett- 
Packard 5890A gas chromatograph (Palo Alto, CA) equip- 
ped with a DB-225 30-m fused silica capillary column (i.d. 
0.25 mm, J&W Scientific. Folsom, CA). Helium carrier gas 
flow was 20 mL/min, split ratio was 1:66 and oven 
temperature  was isothermal at  200°C. Fa t ty  acid iden- 
tification was made by comparison with retention times 
of known standards. The values were then converted to 
mol %. 

RESULTS AND DISCUSSION 

Table 1 shows the fa t ty  acid compositions of crude melon 
seed oil total  lipids, PC and LPC from two different 
sources. The predominant  f a t t y  acid in both  Citrullus 
vulgaris and Citrullus colocynthis oils was 18:2n-6, repre- 
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Total lipids PC LPC 
C. C. C. C. C C 

Fatty acids vulgar is  colocynthis vu lgar is  colocynthis vu lgar i s  colocynthis 
14:0 0 1 0.l 2.5 1.4 3.5 3.1 
15:0 tr }~ tr 1.6 0.7 -- -- 
16:0 11.2 11.9 22.2 15.3 16.9 17.7 
16:1n-7 0.1 0.1 0.9 1.7 3.3 1.3 
18:0 6.7 10.6 12.3 6.2 6.4 6.7 
18:1n-9 10.2 13.5 26.4 44.6 49.1 47.3 
18:2n-6 71.3 63.4 32.2 29.2 21.0 23.9 
18:3n-3 0.2 0.1 2.0 1.1 -- -- 
20:0 0.2 0.3 . . . .  

20:1n-9 0.1 tr . . . .  
Saturated 18.2 22.9 38.6 23.6 26.8 27.5 
Monoenes 10.4 13.6 27.3 46.2 52.4 48.6 
PUFA c 71.5 63.5 34.2 30.3 21.0 23.9 

aValues (mol %) are averages of two determinations from composites 
btr, Trace, less than 0.1%. 
CpUFA, polyunsaturated fatty acids. 

of 57 seeds each. 

sent ing 71.3% and 63.4%, respectively. There were no dif- 
ferences in the 14:0, 16:0, 16:1n-7, 18:3n-3, 20:0 and 20:1 
contents  of the oils. However, 18:0, 18:1n-9 and 18:2n-6 
concentrat ions were different among  different varieties. 
The total  saturated,  monoenes and po lyunsa tura ted  fat- 
t y  acids (PUFA) were also different. These differences may  
be due to t ime of harvest ,  variety, source, d ry ing  condi- 
tion, seasonal variation, soil and s torage conditions and 
level of maturi ty.  The levels of to ta l  polyunsatura£ed fat- 
t y  acids were 71.5% and 63.5% for C. vulgaris and C. col- 
ocynthis, respectively. The f a t t y  acid profile of the melon 
seed oil to ta l  lipids resembled those reported by Kamel  
et al. (2), in which the 18:2n-6 concentrat ion was 64.7%, 
and of other melon seeds (6) {64.6%}. Our resul ts  for 
18:1n-9 are similar to those previously reported (2), bu t  
they differ f rom those reported by Sawaya et al. (4) and 
Lazos (6); our samples  contained lower amoun t s  (10.2- 
13.5%} as compared  to the 20-25% reported previously 
(4,6}. The concentration of 18:2n-6 reported here is similar 
to t ha t  found in other vegetable oils, such as sunflower, 
safflower and corn oil, and may  indicate tha t  these oils 
can be used as a replacement  for commercial  vegetable 
oils for cooking and frying by the producing countries. 
The level of 18:1n-9 in safflower and sunflower oils close- 
ly resembles the  amounts  repor ted  here. The level of 16:0 
was not different from tha t  found in corn and soybean oil. 
In  general, melon seed oil contained small amounts  
(18-23%} of total ly  sa tura ted  f a t t y  acids, which may  be 
an advantage in view ~f the fact tha t  diets low in saturated 
fa ts  may  benefit  pa t ien ts  with cardiovascular  diseases. 
Melon seeds from Citrullus vulgaris contained more total  
lipids (20 g/100 g) than  the seeds from Citrullus colocyn- 
this (18 g/100 g). Again, this may  be due to the  s tage of 
maturi ty,  seasonal  var ia t ion and variety. Others  {2,4,6) 
have reported 23-55% crude fat  f rom melon seeds. 

TLC analysis of the melon seed oils showed tha t  the ma- 
jor phospholipid was PC (approximately 50%), followed 
by PS and LPC. There were smaller amounts  of LPC in 
the C colocynthis variety. Also, the C. colocynthis varie- 
t y  contained only PC and LPC, whereas C. vulgaris con- 

tained PS. Surprisingly, we did not  find sphingomyelin 
and PI.  In  some cases, the bands  tha t  may  contain 
phosphat idyle thanolamine  (PE) and neutral  lipids were 
not separable, due to the high content  of neutral  lipids. 
Therefore, no a t t empt  was made to quant i ta te  the PE and 
the PI. TLC separation in the presence of authentic phos- 
pholipid s tandards  indicated the presence of PS (Rf = 
0.65}, PC (Rf -- 0.35} and LPC (Rf = 0.09}. Table 1 shows 
the f a t ty  acid composi t ion of melon seed oil PC and LPC. 
The major  fa t ty  acids in bo th  varieties appear  to differ 
from each other. For example, 16:0 and 18:0 were different, 
with C. vulgaris having higher concentrations.  The pre- 
dominant  fa t ty  acid in C vulgaris PC was 18:2n-6 (32.2%), 
whereas tha t  of C colocynthis was 18:1n-9 (44.6%}, follow- 
ed by 18:2n-6 (29.2%}. Levels of total  sa tura ted  and mo- 
noenes were significantly different in C. colocynthis com- 
pared to C vulgaris. Citrullus colocynthis had a lower con- 
centrat ion of total  sa tu ra ted  f a t ty  acids {23.6%} than  did 
C. vulgaris {38.6%}. In  mos t  vegetable oil PC, the major  
fa t ty  acid is 18:2n-6, followed by 16:0 and 18:1n-9 (7,11,12}. 
There were no differences in the fa t ty  acid profiles of LPC 
between the two varieties. However, C. vulgaris seemed 
to contain more total  monoenes (52.4%} than  the C col- 
ocynthis counterpar t  {48.6%}. PC and LPC are impor tan t  
in membrane  propert ies  such as format ion of lipid bilayer 
and liposome formation. They are useful as emulsifiers in 
food and pharmaceutical  applications and, thus, the melon 
seed may  be an alternative source of these phospholipids. 
The PS of melon seed oil f rom C vulgaris contains 1.1% 
14:0, 16.2% 16:0, 7.2% 18:0, 37.9% 18:1n-9, 1.4% 18:1n-7, 
33.7% 18:2n-6 and 2.7% 18:3n-3. Interestingly, there were 
no comparable data for C colocynthis because TLC reveal- 
ed no detectable amounts  of PS. The predominant  f a t ty  
acids were 18:1n-9 {37.9%}, 18:2n-6 (33.7%} and 16:0 
{16.2%}. The level of PUFA was high in PS {36.4%} as com- 
pared to the levels found in PC and LPC of bo th  varieties. 

The results of this investigation showed tha t  melon seed 
oil contains large amounts  of PUFA and monoenes and 
low amounts  of sa tu ra ted  fa t ty  acids. This repor t  repre- 
sents  the first  detailed report  on the phospholipids of 
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melon  seed  oil. A d d i t i o n a l  s t ud i e s  are  n e c e s s a r y  to  deter-  
mine  the  cause  of v a r i a t i o n  in f a t t y  ac id  compos i t i on ,  op- 
t i m u m  h a r v e s t i n g  s e a s o n  a n d  m a t u r i t y .  Me lon  seed  oils  
have  t h e  p o t e n t i a l  of b e i n g  p r o d u c e d  in l a rge  q u a n t i t i e s  
for h u m a n  c o n s u m p t i o n  as  c o o k i n g  a n d  f r y i n g  oils, and  
as  a source  of p h o s p h o l i p i d s  in food p rocess ing .  
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