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FIG. 4. Unsaponifiable matter from 0.01% Thermino166 in crude palm oil. Film between salts. 

levels between 0.01-0.10% can be approximated by inspec- 
tion of peak hts and comparison with standard spectra. 

To determine whether partially oxidized and polymer- 
ized Therminol 66 might affect the results, fluid which had 
been in use for 5 months at temperatures of  600 F was 
obtained and added to palm oil at a level of 0.1%. 
Therminol 66 was degraded further in an open beaker on a 
hot plate to a product insolubie in palm oil. 

The partially oxidized Therminol 66, when recovered in 
the unsaponifiable portion, gave results similar to that of 
the fresh fluids. 

Since the fully degraded fluid was insoluble, no further 
work was at tempted on this mixture. 

It was suggested that substituted aromatic compounds, 
such as Xylene, might interfere with this method of 
analysis. Generally, materials of this sort are not used in 
any edible oil plant; however, this point was investigated. A 
mixture of 95% palm oil and 5% xytene gave a small peak at 
765 cm -1 . When 0.1% xylene was added to palm oil and the 
unsaponifiable recovered, however, only a poorly defined 
peak at 700 cm -1 was observed. 
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Cucurbit Seeds: III. Ultrastructure 
Tissues 

of Quiescent Storage 

ABSTRACT 

Electron-microscopic examinations of seeds from 
wild xerophilous cucurbits revealed that their storage 
tissues ultrastructurally resembled those of commer- 
dally important oilseeds such as castor, cotton, 

peanut, soy, and tung. 

INTRODUCTION 

A resurgence of interest is developing in the uses of  
cucurbits, particularly wild, xerophilous species, as sources 
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of  oil and  p ro t e in  f rom the i r  seeds, r a t h e r  t h a n  as sources  of  
c a r b o h y d r a t e s  f r o m  the i r  f leshy frui ts .  F o r  ins tance ,  
Cucurbita foetidissirna H.B.K. is be ing  s tud ied  in tens ive ly  
by  the  Fo rd  F o u n d a t i o n  as an economica l ly  and  n u t r i t i o n -  
ally valuable oi lseed crop su i tab le  for  p r o d u c t i o n  in the  
Middle East  (1-3, and  L.C. Curtis ,  Fo rd  F o u n d a t i o n ,  Beirut ,  
L e b a n o n ,  pr ivate  c o m m u n i c a t i o n ) .  

We e x a m i n e d  the  subcel lu lar  s t r uc tu r e  o f  seeds  of  C. 
foetidissima, Cucurbita pepo L., Cucurbita digitata Gray,  
Cucurbita palmata S. Wats., and  Apodanthera undulata 
Gray wi th  the  e l ec t ron  mic roscope  to d e t e r m i n e  h o w  oil 
and  p ro t e in  are s to red  wi th in  the  seed tissues. Seed oils of  
t he  l a t t e r  th ree  species are c o m p o s e d  of  con juga ted  t r i eno ic  
f a t t y  acyl residues (4). 

EXPERIMENTAL PROCEDURES 

Dry,  qu iescent  c o t y l e d o n a r y  tissues were o b t a i n e d  f rom 
seeds s to red  over  P205 in vacuo  and  were f ixed in  2% 
aqueous  KMn04 at r o o m  t e m p e r a t u r e  for  1 hr.  The  tissues 
t h e n  were r insed in wa te r  several t imes ,  serially d e h y d r a t e d  
in aqueous  ace tone  mixtures ,  and  e m b e d d e d  in Maraglas (5)  
or Spurr ' s  (6) e p o x y  resins. Th in  sect ions  were cut  on  a 
Sorvall  Por te r -Blum m i c r o t o m e  wi th  a d i a m o n d  kn i fe  and  
e x a m i n e d  in a Philips EM-300 e lec t ron  microscope .  

RESULTS AND DISCUSSION 
Figure 1 shows  typica l  cells t ha t  compr ise  the  coty le-  

d o n a r y  s torage  t issues of  the  seeds of  C. foetidissima, C. 
pepo, C. dig~tata, C. palmata, and  A. undulata. The 
in t race lh i l a r  c o n t e n t s  are u l t r a s t ruc tu ra l ly  s imilar  to  the  
co r r e spond ing  s torage  cells of  commerc i a l l y  i m p o r t a n t  
oilseeds,  such as cas tor  (7) ,  c o t t o n  (8) ,  p e a n u t  (9) ,  soy (10) ,  
and  tung  (1 1). The  bu lk  of  the  cy top l a sm consis ts  of  two  
organelles:  sphe rosomes ,  wh ich  con ta in  the  reserve oil of  
oilseeds (9) ,  and  p ro t e in  bodies  (a leurone  grains) ,  w h i c h  
con ta in  s torage p ro te in  (12 ,13) .  E m b e d d e d  wi th in  the  
p ro t e in  bodies  are g loboids  tha t  con ta in  metal l ic  salts of  
p h y t i c  acid (14)  a n d  crystal loids  t h a t  con ta in  s torage 
globul in  (13) .  These  organel les  in wild cucurb i t  seeds are 
morpho log ica l ly  s imilar  in all respects  to  the i r  c o u n t e r p a r t s  
in  the  a b o v e - m e n t i o n e d ,  commerc ia l ly  i m p o r t a n t  oilseeds.  

T.P. H E N S A R L I N G  
T.J. JACKS 
Y. Y A T S U  
S o u t h e r n  Regional  Research  

Cen te r  
ARS,  USDA 
New Orleans,  La. 70179  

ACKNOWLEDGMENT 

W.P. Bemis, University of Arizona, provided cucurbit seeds for 
this study. 

REFERENCES 

1. Curtis, L.C., in "Man, Food and Agriculture in the Middle 

FIG. 1. Cotyledonary tissues of cucurbit seeds. W = Cell wall, P = 
protein body, S = spherosome, G = globoid, and X = crystalloid. In 
each figure, the bar represents five microns. A: Cucurbita foetidis- 
sima, B: Cucurbita pepo, C: Cucurbita palmata, D: Cucurbita 
digitata, and E: Apodanthera undulata. 

East," Edited by T.S. Stickley, J.A. Asmar, A. Saghir, N. 
Atallah, and P.L. Pellett, American University of Beirut, Beirut, 
Lebanon, 1969, pp. 481-489. 

2. Fitchett, J., Aramco World 23:24 (1972). 
3. Hensarling, T.P., T.J. Jacks, and A.N. Booth, J. Agric. Food 

Chem. 21:986 (1972). 
4. Jacks, T.J., T.P. Hensarling, and L.Y. Yatsu, Econ. Bot. 26:135 

(1972). 
5. Erlandson, R.A., J. Cell Biol. 22:704 (1964). 
6. Spurr, A.R., J. Ultrastruct. Res. 26:31 (1969). 
7. Ory, R.L., L.Y. Yatsu, and H.W. Kircher, Arch. Biochem. 

Biophys. 123:255 (1968). 
8. Hensarling, T.P., L.Y. Yatsu, and T.J. Jacks, JAOCS 4"7:224 

(1970). 
9. Jacks, T.J., L.Y. Yatsu, and A.M. Altschul, Plant Physiol. 

42:585 (1967). 
10. Tombs, M.P., Ibid. 42:797 (1967). 
11. Yatsu, L.Y., and T.J. Jacks, Amer. Tung News 20:6 (1969). 
12. Yatsu, L.Y., and T.J. Jacks, Arch. Biochem. Biophys. 124:466 

(1968). 
13. Lott, J.N.A., P.L. Larsen, and J.J. Darley, Can. J. Bot. 49:1777 

(1971). 
14. Lui, N.S.T., and A.M. Altschul, Arch. Biochem. Biophys. 

121:678 (1967). 

[Rece ived  May 6, 1974]  


