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The Chemical Composition of 
Spanish Olive Oil 

BY GEORGE S. J A M I E S O N  ~ 

T 
H E  composi t ion of repre-  

sen ta t ive  samples of Cali- 
fornia ,  I ta l ian,  and Tuni-  

s ian olive oils has been de te rmined  
prev ious ly  in th is  l abora to ry  (OIL 
& FAT INDUSTRIES II,  p. 40 and 
110 ; IV, p. 63).  A two-gal lon sam- 
ple of olive oil f r o m  the reg ion  of 
t~orjas, Spain, which was received 
two years  ago, has recent ly  been 
examined  so tha t  a compar ison can 
be made of the  composit ion of oils 
obtained f rom olives grown in dif-  
f e r e n t  par ts  of the world. Bor ja s  

olive oil is charac te r ized  as green-  
ish in color, ve ry  sweet,  and wi th  
a f r u i t y  t as te ;  the sample examined 
hav ing  all these proper t ies .  

Charac te r i s t i cs  

The  more  impor t an t  chemical  
and physical  charac te r i s t i c s  a re  
recorded in Table I, and fo r  
comparison the  charac te r i s t i c s  of 
the o ther  th ree  oils also are  given.  
The methods  used were  the same 
as those employed for  the examina-  
t ion of the other  th ree  oils. 

TABLE I 
Chemical  and Phys ica l  Character i s t ics  of  Olive Oil 

Spanish Italian 
Samples Oil Oil 

Specific gravity 25~ ~ . . . . . . . .  0.9116 0.9120 
Refract ive index at 20 ~ . . . . . . . .  1.4689 1.4690 
Acid value . . . . . . . . . . . . . . . . . . . .  1.8 1.8 
Iodine number (Hanus) . . . . . . . .  83.7 84.4 
Saponification value . . . . . . . . . . . .  192.4 190.8 
Unsaponifiable mat ter  (%) . . . .  0.8* 1.1 
Saturated acids (det'd) (%) . . . .  11.7~ . . . .  
Unsatur.  acids q- unsapon. (det'd) % 83.4 . . . .  
Iodine No. of unsat, acids ~ un- 

sapon . . . . . . . . . . . . . . . . . . . . . . .  97.8 . . . . . . . .  
Iodine No. of unsat, acids . . . . . . .  97.2 94.2 103.6 
Saturated acids (corrected) (%) 10.7 10.9 16.5 
Unsaturated acids (corrected) (%)  83.6 83.3 77.6 

~Iodine number 157.9. 
?Iodine number 8.7. 

Tunisian Californian 
Oil Oil 

0.9131 0.9119 
1.4700 1.4690 
1.9 1.5 

86.0 85.1 
193.6 190.6 

0.8 1.0 

"ii.~ 
8.9 

85.2 

The iodine number  of the unsatu-  
ra ted  acids (97.2) shows tha t  th is  
f r ac t ion  of the f a t t y  acids con- 
sis ts  of  oleic acid ( iodine number  

90.1) and linolic acid ( iodine 
number  181.4). The fol lowing per-  
centages  were  calculated, us ing  
these numbers .  

Percentage composition 
of unsat, acid fraction 

Oleic acid . . . . . . . .  92.09 
Linolic acid . . . . . .  7.91 

In original Glycerides in 
oil original oil 

77.0 80.5 
6.6 6.9 

The sa tu ra ted  acids were  sep- 
a ra ted  by the lead salt  e ther  meth-  

*Oil, Fat and ~Vax Laboratory, Bureau of 
Chemistry and Sails, U. S. Department o( 
4grlculture. 

od f rom the oil and were  esterif ied 
in the usual manner  wi th  methy l  al- 
cohol and dry  hydrochlor ic  acid 
gas. The methyl  es ters  (119.0 g.) 
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TABLE II 
Spanish Olive Oil, Saturated Acids 

Acids in 
original oil 

Per cent 
Myristic . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.19 
Palmitic . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.94 
Stearic . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.34 
Araehidic . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

Glycerides in 
original oil 

Per cent 
0.2 
9.4 
1.4 
0.2 

were f rac t ional ly  distil led under  a 
4 ram. pressure.  The f rac t ions  
were analyzed, and the i r  composi- 
t ions  were de termined as previ-  
ously described (OIL & FAT INDUS- 
TRIES 2, p. 40).  

The resul ts  given in Table I I  
were calculated f rom the analyt ical  
da ta  obtained.  The acids were re- 
covered f rom some of the methyl  
ester  f rac t ions  by saponi fy ing  wi th  
alcoholic potash and decomposing 
the resu l t ing  soap wi th  hydro- 
chloric acid. Palmit ic ,  stearic, and 

arachidic acids were isolated f rom 
var ious  f rac t ions  by f rac t ional  
crystal l izat ion f rom alcohol. The i r  
iden t i ty  was established by the i r  
mel t ing  points  and by observing 
whether  or not  these mel t ing  points  
were lowered when the acids were 
mixed wi th  equal quant i t i es  of the 
respective acids which they were 
suspected of being, the p u r i t y  of 
which had previously been estab- 
lished by e lementary  analysis.  No 
depression of the mel t ing  points  
was observed in any  case. 

TABLE III  
Composition of Olive Oil 

Spanish 
oil 

Glycerides of Per cent 
Oleic acid . . . . . . . . . . . . . . .  80.5 
Linolic acid . . . . . . . . . . . . .  6.9 
Myristic acid . . . . . . . . . . . .  0.2 
Palmitic acid . . . . . . . . . . . .  9.4 
Stearic acid . . . . . . . . . . . .  1.4 
Arachidic acid . . . . . . . . . .  0.2 
Unsaponifiable matter . . .  0.8 

Italian Tunisian California 
oil oil oil 

Per cent Per cent Per cent 
83.1 69.1 84.4 

3.9 12.0 4.6 
trace 0.1 trace 

9.2 14.4 6.9 
2.0 2.4 2.3 
0.2 0.3 0.1 
1.1 0.8 1.0 

Discussion of the  Resul ts  

The resul ts  given in Table 1 
show tha t  the specific gravi t ies ,  re- 
f rac t ive  indices, acid values, sa- 
ponification values, and the percent-  
ages of unsaponif iable ma t t e r  of 
the four  oils differ but  little. Wi th  
the exception of the T u n i s i a n  oil, 
the percentages  of the sa tu ra ted  
acids range  f rom 8.9 to 10.9; like- 
wise the iodine number s  of these 
three oils show a m a x i m u m  differ- 
ence of only 1.4. The composit ion 
of the four  oils in te rms  of gly- 

cerides is given in  Table I I I .  An 
examina t ion  of these resul ts  shows 
that  there  is much s imi la r i ty  in 
composit ion of the Cal i forn ian  and 
l t a l i an  oils. There  has been con- 
siderable difference of opinion in 
regard  to the presence of arachidic 
acid in olive oils f rom var ious lo- 
calities. I t  will be observed tha t  
these four  oils conta in  f rom 0.1 to 
0.3 per cent of arachidic acid. 
T/infel and Sari  (Anales soc. espan. 
fis. quin. 1926, 24, 25) examined 
a Spanish  olive oil bu t  were un-  
able to detect arachidic acid. 


