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Introduction 
' ~ECENTLY,  one of the authors (Curtis) discussed 

(1) the possibilities of using certain species of 
perennial gourds, or cueurbits, as a source of veg- 

etable fats and protein. In the Southwestern States, 
particularly in arid regions, are a number of wild 
species, among which are C. foetidissima, H.B.K., C. 
palmata, S. Watson, and C. digitata, A. Gray. The 
seeds are stated to have been used as food by the 
American Indian. 

The oil from only one o f  these, C. foetidissima 
(Buffalo gourd), has been examined previously (2). 
The report o3 this examination states that in general 
the characteristics of the oil from the seeds are similar 
to those of pumpkin seed oil as reported by Riebsomer 
and Nesty (3). 

The fatty acid composition of pumpkin seed oil has 
been reported by Power and Salway (4) and more 
recently by Kaufmann and Fiedler (5). These in- 
vestigators reported that the mixed fat ty acids con- 
sist of the following constituents in approximately the 
percentages shown: oleic (25-28), linoleic (45-55), 
palmitic (10-12), and stearic (5-8). 

On the other hand, oil from two genera of the fam- 
ily Cucurbitaceae, Telfairia occidentalis (Krobanko 
oil) and Trichosanthes cucumeroides, have been re- 
ported to contain trienoic conjugated acids. Farmer 
and Paice (6) established the presence of a-eleostearic 
acid in Telfairia occidentalis by isolation of the pure 
acid, m.p. 48 ~ C. The oil from this nut has more 
recently been examined by ttilditch and Riley (7), 
who concluded from results obtained by low-tempera- 
ture crystallization methods that it contains about 
20% eleostearic acid and no linolenic acid. 

Toyama and Tsuchiya (8) have reported the pres- 
ence of a new stereoisomeric form of eleostearic acid 
in Trichosanthes cucumeroides. Kaufmann, Baltes, 
and Biiter (9) have confirmed the presence of such a 
conjugated acid in the oil by use of the diene number. 

In this paper we report the results obtained by 
examination of the seeds as well as the oil from the 
seeds of _C. palmata and C. digitata. 

Experimenta!  

Both species were from the 1946 crop, the C. pal- 
mata being gathered from Imperial County, Cal:, and 
the C. digitata from near Litchfield Park, Arizona. 
The seeds were prepared for analysis by grinding in 
a Wiley mill. The oil was obtained from the resulting 
meal by repeated extraction at room temperature with 
commercial n-hexane. Most of the solvent was re- 
moved from the oil on the steam bath, but the last 
traces were removed by bubbling nitrogen through it 
while heating it on the bath under a good vacuum. 
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One whole air-dried fruit  of C. palmata, 61.9 grams, 
was broken, and the seeds were separated from the 
shell manually. They weighed 43.3 grams. 

Results and Discussion 

Table I shows the analytical data pertaining to the 
whole seeds. Table I I  shows the properties of these 
oils while the fat ty acid composition is shown in 
Table III. The~e oils differ from those of the com- 
monly reported squash, pumpkin, and gourd seed oils 
chiefly in that they contain 10-17% of a trienoic, con- 
jugated acid. 

T A B L E  I.  

Analys is  of Cueurb i t  Seeds�9 

G. patmata  (?. digitata 

Moisture .............................................................. 6.3 8.6 
Crude fa t  ............................................................. 30.8 28.1 
Crude protein ( N X 6 . 2 5 )  .................................... 31.81 37.44 
Ash ...................................................................... 3.48 5�9 
Crude fiber ........................................................... 33.9 3 3 . 6  

1 By  weight .  All results except mois ture  data  are expressed on 
moisture-free basis. 

T A B L E  I I .  

Properties of Cucurb i t  Seed Oils. 

(?. digit~ta I 

Specific g rav i ty  3 0 / 4  ........................... 

n ~  ...................................................... 

n ~  ...................................................... 
Iodine n u m b e r  (Wi j s  1 hr . )  .............. 
Saponif ica t ion  value ............................. 
Acid number .  ....................................... 
Hydroxyl  Hydroxy l  (OH)  ................... 

C. palmatl 

1.4790 

1.4771 

131.0 
190.8 

0.9 
0.35 

C. digitateb 

1.4702 

1.4743 

122.7 
191,3 

6,7 
0 . 3 2  

1.4851 

a Smal l  sample of seed f rom f r u i t  of a single plant found near 
Deming,  New Mexico. 

T A B L E  IIi. 

Composit ion of Cueurb i t  Seed Oils. 

Constituent G. palmata  C. digis c~ G. digite~te~ a 

% in fatty % i~ fatty % in fatty 
acids  aVfds acids 

~on juga ted  trienoic acid~.. 12�9 10.0 17.0 
Linoleie acid 2 ..................... 43.0 3 7 . 0 "  37.0 
Saturated acids ( B e r t r a m ) .  9.8 11.5 

Stearic acid s. 8.3 13.1 
Pa lmi t i e  acid a 1.5 1.7 

Oleic acid (by difference) 34.0 40.4 
Unsaponi f iab le  matter ,  pct., 1.2 1.1 

1 Smal l  sample of seed f rom f ru i t  of a single p lan t  found  near  Dem- 
ing, New Mexico. 

May be in  s l ight  e r ror  due to Use of absorption coefficient for  beta- 
eleostearic acid�9 

Calculated f rom neutralization value of the isolated saturated acids. 

In accordance with a statement by ttilditch and 
Riley (7) that plants which elaborate eleostearic glyc- 
erides in their seed fats probably do not concurrently 
produce linolenic acid, we found no definite evidence 
for the presence of this acid in these fats. We wish to 
emphasize, however, that in view of the unusual char- 
acter of the conjugated trienoic acid present small 
amounts of linolenic acid might remain undetected. 
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FIG. 1. Cucurbi ta  d ig i ta ta  oil in  heptane.  
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Fro. 2. Alka l i - i somer ized  Curcurbi ta  d ig i ta ta  oil. 

A - - U n t r e a t e d .  
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Ultraviolet Absorption: The position (274 m/~) of 
the principal absorption maximum of these oils (Fig- 
ure 1, Curve A) and the changes produeed in their 
absorption characteristics on alkali isomerization (10) 
(Figure 2, Curve A) indicate that the conjugated 
trienoic acid present is not identical with either the 
usually occurring alpha-eleostearic acid or its beta- 
isomer. Sulfur isomerization induced by treating 
with finely divided sulfur for several days, however, 
produced a hypsochromic shift of the absorption spec- 
trum (Figure 1, Curve B) analogous to and somewhat 
greater than that produced in oils containing alpha- 
eleostearic acid (11). On alkali isomerization of sul- 
fur-isomerized cucurbit oils, the fine structure of the 
triene absorption spectrum survived, as it does in oils 
containing alpha- or beta-eleostearie acid (Figure 2, 
Curve B). I t  would appear, therefore, that these 
cucurbit oils contain a conjugated trienoic acid whose 
spectral properties have not previously been described 
and which on sulfur isomerization may be converted 
into a form having absorption characteristics Closely 
resembling those of beta-eleostearic acid. I t  cannot be 
stated at present whether this aeid is identical with 
the trichosanic acid previously reported as a constitu- 
ent of Trichosanthes cucumeroides. 
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Summary 
The seeds and the oil from the seeds of two peren- 

nial gourds, Cucurbita palmata and Cucurbita digi- 
tata, which grow wild in the Southwestern States, 
have been examined. Approximately two-thirds, by 
weight, of the whole dried fruit is seeds: The seeds 
contain about 28-30% oil and somewhat higher per- 
centages of protein. The oils from both species are 
chiefly characterized by 10.0 to 17.0% of a conjugated 
trienoic acid similar to the eleostearic acid of tung 
oil, but apparently not identical with it. 

Analytical data are shown pertaining to the whole 
seeds as well as the oil extracted from them. 
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