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TABLE I I I  

Component Fat ty  Acids of Coffee Oil 

Fat ty  Acid Weight  % 

Palmitic .................................................................................. 32.0 
Hexadecenoic ............................................... . ......................... 0.9 
Stearic ....................... : ............................................................ 7.6 
Oleic ............................................................... : ........................ 8.2 
Linoleic .................................................................................. 46.3 
Ceo and above .......................................................................... 5.0 
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Summary  

A specimen of coffee oil has been examined with the 
objective of determining its composition in the light 
of possible uses of the oil which is recoverable as a by- 
product  in the soluble coffee industry.  The oil, as 
obtained by  extraction of the coffee grounds with sol- 
vent, contains over 5% of unique unsaponifiable ma- 
terial which, without prel iminary removal, makes the 
oil unsuitable for  many purposes. I t  has been shown 
that the unsaponifiable and glyeeridic components 
can be separated by  molecular distillation. 

A specimen of the methyl esters of the fatty acids 
of the oil was examined by the ester distillation frac- 
tional crystallization techniques. The composition of 
the component fatty acids has been calculated. The 
oil contains 46% of linoleic acid. Saturated and un- 
saturated acids of the C2o, C2~, and C24 series are 
present in coffee oil in small amounts. 
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Edible Spreads of Wide Plastic Range From Vegetable 
Oils and Monoglycerides I 

EDWIN P. JONES, HERBERT J. DUTTON, and JOHN C. COWAN, Northern Regional 
Research Laboratory, 2 Peoria, Illinois 

A problem of the Quartermaster  Food and Con- 
tainer Inst i tute for  the Armed Forces to which 
attention has been invited is the development of 

a spread for bread to be used in combat rations. This 
fat  spread is required to be plastic at the low temper- 
atures of the arctic regions and yet not to melt or sep- 
arate in the tropics. An obvious solution, one spread 
for  the tropics and one for  the arctics, is not feasible 
for  many reasons of mil i tary supply. Since our men 
are stationed in all parts  of the world, there is a need 
for what we characterize as a "global  edible spread ."  

Fi rs t  at tempts to prepare  spreads of wide plastic 
range followed the formulat ion of the wide viscosity 
range lubricants used by our Armed Forces in Sper ry  
gyroscopes and instruments of the sort. By the use of 
edible counterparts  of ethyl sebacates and lithium 
soaps, a wide plasticity range fa t  spread was indeed 
obtained. A mixture of ethyl esters of soybean  fat  
acids and of calcium soaps proper ly  chilled could be 
spread at - -10~ and yet  retained shape at 140~ 
Poor  flavor and oxidative stability seemed insur- 
mountable in this product,  to say nothing of the ques- 
tionable merits of feeding the unsuspecting soldier 
10-15% of calcium stearate which he could not 
metabolize. 

1 Presented a~ spr ing  meeting of the American Oil Chemists' Society 
May 4-6, 1953, in New Orleans, La. 

2 One of the laboratories of the Bureau of Agricldtural  and Indus-  
trial Chemistry, Agricultural  Research Administration, U. S. Depart- 
ment of Agriculture.  

hi  the subsequent search for  nutr i t ional ly accept- 
able ingredients, mixtures of vegetable oils with rela- 
tively large proportions of saturated monoglycerides 
were found to give solids which possess desirable plas- 
tic properties. This composition is the basis of what 
is described as a global spread. A typical  composition 
is presented in Table I. To the mixture of monostea- 

TABLE I 

Composition of a Global Spread 

Ingredients  Pa r t s  

Soybean salad oil .................................................. 
Distilled monostearate .......................................... 
Salt ....................................................................... 
But ter  color concentrate a .................................... 
But ter  flavor concentrate b .................................. 
Pr0pyl gallate ....................................................... 
Citric acid ............................................................. 
Vi tamin A ............................................................. 
Vitamin D ............................................................ 

84.0 
16.0 

3.0 
0.2 
0.2 
0.01 
O.005 

16,500 uni ts /pound 
3,300 uni t s /pound 

a A mixture  of 40% I~.D.R.C. butter yellow No. 3 and 60% F.D.R.C. 
butter  yellow No. 4. 

b "Butr - t ra te  W "  made by E. R. Moilner Company, Los Angeles, 
Calif. The mention of this product does not imply that  it is endorsed 
or recommended by the Depar tment  of Agricul ture  over others of a 
similar nature  not mentioned. 

rate and vegetable oils is added antioxidants, vita- 
mins, but ter  flavor, color, and salt. Because no water 
is present, no separation of water phase can occur. 
Because of the lack of water on the other hand, the 
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salt  must  be incorporated in a finely divided but  solid 
state. 

Plastic range of this spread is great ly  improved 
over cur ren t ly  available spreads for  bread. I t  can be 
spread with ease at  32~ and it mainta ins  its form 
at 110~176 Shown in F igure  1 are penetra t ion 
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values versus t empera ture  for a commercial  marga-  
rine and a global spread. The min imum penetra t ion 
permi t t ing  spreading is approximate ly  5 ram. This 
value is reached by  margar ine  at  a t empera ture  of 
60~ but  by  the global spread at a t empera tu re  of 
- - 4~  At tempera tures  higher than 72~ the global 
spread is more firm than margarine.  

A var ie ty  of vegetable oils may  be used successfully 
in this formulation.  Some of them are listed in 

Table ] I .  Lit t le difference in penetrat ions is observed 
to result  f rom the use of the various oils, except in 
the case of olive oil. These penetrat ion values, in mil- 

TABLE II  
Effect of Various Oils upon Penetration 

113% Monostearate ] 18% Monostearate 
Oil ] - -  
_ _  75~ 3 ~ F .  - 75~F. . 34~ 

S o y b e a n  . . . . . . . . . .  . . 2 2  1 8  1 6  1 4  
Cottonseed ...................................... ] 22 1 1 7  / 17 / 12 
C o r n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0  1 6  1 6  1 1  
P e a n u t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 2  [ 1 8  / 1 6  I 1 4  
Olive ............................................... 22 13 . . . . . . . .  

limeters, were determined af ter  temper ing  one week 
with a grease cone of the s tandard  A.S.T.M. design 
except tha t  its weight was 93 g. instead of 150 g. 
Olive oil penetrat ions were significantly lower a t  34 ~ 

F., perhaps  due to the crystall ization of the  oleins 
present. Hardened  fats  such as margar ine  oil m a y  be 
added up to 20% without  appreciable impa i rment  of 
low tempera ture  plasticity. The same limit  of 20% 
appears  to app ly  for the addit ion of bu t te r  oil. Aside 
f rom a current  interest in finding new uses for  dairy  
products, the use of bu t te r  oil in these formulat ions 
appears  to have a legitimate funct ion in supply ing  
flavor characterist ics to the product.  

The hardness of global spreads can be controlled as 
shown in Table I I I  by  va ry ing  the monostearate con- 

TABLE III 

Effect of Monostearate Content upon Penetrat ion in Cottonseed 
Oil Spreads 

Penetrat ion (mm,) 
% lYIonostearat e 

1 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 5 ~  3 4 ~  

2 3  1 6  
2 1  1 5  
1 7  1 2  
1 1  7 

ten t ;  the higher the monostearate percentage, the 
harder  is the product.  An u p p e r  l imit  is imposed by 
spreadabi! i ty  and waxiness in the product  and a 
lower limit b y  a tendency of the oil to separate at 
t empera tures  of l l 0 ~  or the like. 

1, 'nsaturated monoglycerides have been tested and 
have no beneficial funct ion insofar as has yet  been 

d i s c o v e r e d .  Sa tura ted  monoglycerides of shorter  
chain length have been incorporated and  may  eventu- 
ally have a place in the formulat ion.  However  mono- 
laurate (also coconut oil monoglycerides) has inher- 
ent undesirable flavor and nutr i t ional  characteristics. 
Monopalmitate  added at normal  levels did not give a 
plastic solid. F o r  reasons of avai labi l i ty  and perform- 
ance, monostearate will p robab ly  continue to be of 
most general  interest.  While distilled monostearate 
has most f requent ly  been used and has the advantage 
of high pur i ty ,  sa t isfactory spreads have been formu- 
lated with the equil ibrium mix ture  of mono- and di- 
glyeeryl  stearate. 

Work on global spreads at  the Nor thern  Labora to ry  
has gone into the pilot p lan t  phase. Ingredients  of 
the formula  are mixed and heated to 160~ in a 
steam-jacketed kettle. Af t e r  melting, the mixture  is 
pumped  into the A section of the pilot p lant  Votator.  
Nitrogen is (20-25% by  volume) bled in just  ahead 
of the pump and gives a margarine-l ike texture to the 
product.  Because global spread is a thioxtropic ma- 
terial, it flows as it issues f rom the Votator  and per-  
mits the filling of cans such as are used for  packaging 
the combat rations. 

The development of global spread is by  no means 
completed. Much needs to be done to improve the 
"mouth fee l , "  the "get-away," synthetic bu t te r  fla- 
vors, and the oxidative stabili ty.  These problems are 
the areas of cur rent  investigations. 

[Received  A u g u s t  5, 1953] 


