
�9 Letter to the Editor 

Composition of Food Fats and Oils 

T 
H E R E  H A S  B E E N  a n  increasing a m o u n t  of interest  
in the past  several years in the f a t t y  acid com- 
position of the various fats  that  may  become pa r t  

of our national  diet. I t  is surpr is ingly  difficult for  
one not thoroughly famil iar  with fa t  technology and 
analytical  principles to obtain information of this sort 
that  can be considered t ru ly  representat ive of com- 
mercially available raw materials  and finished prod- 
ucts. Confusion arises f rom the facts tha t  a) much 
of the data in the l i terature,  especially for polyun- 
sa turated acids, are based on outmoded and unreliable 
methods of analysis, and b) m a n y  of the analyses re- 
ported were obtained on atypical  samples tha t  were 
not at all representat ive of the fats  of commerce. 

In  order to assemble data that  are more t ru ly  rep- 
resentative, the members of the Technical Committee 
of the Ins t i tu te  of Shortening and Edible  Oils Inc. 
searched the records of their  own laboratories for  an- 
alyses of various food fats and raw materials  tha t  are 
used and /o r  produced by their  companies. 0 n l y  those 
data  for polyunsa tura ted  acid content which were ob- 
tained by spectrophotometrie analysis were reported.  
Total monounsatura ted  acids reported as oleie, were 
calculated f rom the iodine value and the polyunsatu-  
rated analysis;  total  sa tura ted  acids were obtained by 
difference ra ther  than by direct analysis. The pro- 
port ion of the glyeerides of each fa t  estimated by 
di la tometry to be solid at 70~ and 90~ (by extra- 
polation f rom the s tandard  curve) were also reported.  
All analyses were based on the "Official and Tentat ive 
Methods"  of the American Oil Chemists '  Society. 

TABLE III 
C o m p o s i t i o n  a n d  A n a l y t i c a l  C h a r a c t e r i s t i c s  o f  S o m e  O t h e r  V e g e t a b l e  

O i l s  N o t  N o r m a l l y  U s e d  i n  F o o d s  i n  t h e  U . S . A .  

L i n s e e d  
o i l  

C o m p o s i t i o n  
O l e i c  a c i d  [ 

( % ) a .  . . . . . . . . . . . . .  31  - -  3 6  
L i n o l e i c  I 

a c i d  ( % ) b  ... . . . .  [ 8 - 2 1  
L i n e l e n i e  / 

a c i d  ( % ) b  . . . . . .  ] 4 2  -- 5 0  
A r a c h i d o n i c  

a c i d  ( % ) 5  . . . . . .  
T o t a l  s a t u r a t e d  

a c i d s  ( % )  . . . . . .  0 - 6 

A n a l y t i c a l  
c h a r a c t e r i s t i c s  

I o d i n e  
v a l u e  . . . . . . . . . . . . . . .  1 8 1 - 1 9 2  

M e l t i n g  p o i n t  
(FAC) ( ~  . . . . . . . . .  

S o l i d s  i n d e x  
a t  7 0 ~  . . . . . . . . . . .  

S o l i d s  i n d e x  
a t  9 0 ~  . . . . . . . .  

P a l m  R a p e -  
P a l m  k e r n e l  s e e d  

o i l  o i l  o i l  

i - 5 14 e 59 -- 62 a 

) - 1 2 . 3  c 15  

1 - - 0  9 -- 1 0  

l - -  5 8 4  e 1 4  - 16 

51 -- 58 16-- 18 103-109 

1 0 3 - 1 0 5  8 4 -  8 6 [  . . . . . .  
r 

6 8  

S ~ f -  
f l o w e r  

o i l  

1 0  - 2 3  

69  - 7 8  

0 - 2 

5 -  13  

S ~ a m e  
o i l  

3 5  - 4 7  

4 0  - 4 4  

0 - 0 . 3  

12  - 1 6  

1 0 9 - 1 1 5  

a T o t a l  m o n o u n s a t u r a t e d  a c i d s .  
b B y  s p e c t r o p h o t o m e t r i c  a n a l y s i s .  
e O n l y  o n e  a n a l y s i s  a v a i l a b l e .  
d M o s t l y  e r u c i c .  

A summary  of the data collected is shown in Tables 
I, I I ,  and I I I .  I t  was agreed that  it should be a 
useful  service to make these data available to others 
via publication. We believe two points are especially 
noteworthy, a) There is a sizeable degree of vari- 
abil i ty in the composition of na tura l  fats  and oils as 
well as in the food fats  and oils made f rom them. 
Therefore  research workers should not rely on liter- 

T A B L E  I 

C o m p o s i t i o n  a n d  A n a l y t i c a l  C h a r a c t e r i s t i c s  o f  ] P r i n c i p a l  C l a s s e s  o f  F o o d  F a t s  a n d  O i l s  o f  t h e  U . S . A .  

C o m p o s i t i o n  
O l e i c  a c i d  ( % ) a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  
L i n o l e i c  a c i d  ( % )  b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L i n o l e n i c  a c i d  ( % ) b  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A ~ r a c h i d o n i c  a c i d  ( % ) b  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T o t a l  s a t u r a t e d  a c i d s  ( % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A n a l y t i c a l  c h a r a c t e r i s t i c s  
I o d i n e  v a l u e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
M e l t i n g  p o i n t  ( F A C )  ( ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S o l i d s  i n d e x  a t  7 0 ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S o l i d s  i n d e x  a t  9 0 ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

H o u s e h o l d  s h o r t e n i n g s  

V e g e t a b l e  M e a t f a t a n d  
f a t  v e g e t a b l e  f a t  

5 3 -  7 5  3 7 -  5 7  
3--  1 4  6-- 13  
0-- 0 . 5  0-- 0 . 6  
0 O -  0 .5  

1 6 -  31  3 0 -  5 0  

70-  81 54-  74 
1 0 8 - 1 2 5  1 1 4 - 1 2 9  

1 5 -  3 0  16- -  2 8  
10- -  2 0  10- -  2 2  

C o m m e r c i a l  b u l k  
s h o r  t o n i n g s  M a r g a r i n e  

o i l s  V e g e t a b l e  l ~ e a t  f a t  a n d  
f a t  v e g e t a b l e  f a t  

4 5 -  7 6  4 0 -  65  
3--  13  3-- 1 3  
0 - 0 . 7  0 - 0 . 8  
0 0 - 0 . 5  

1 5 -  4 0  2 8 -  4 0  

6 5 -  9 0  5 5 -  6 7  
1 0 3 - 1 2 4  1 1 0 - 1 2 5  

1 6 -  2 6  1 9 -  3 0  
7-- 21 7-- 21 

4 2 -  79  
2 -  18  
0-- 0 . 4  
0 

12- -  2 4  

6 8 -  8 3  
9 0 - 1 0 6  
1 1 -  2 1  

1 -  7 

C o t t o n s e e d  
s a l a d  o i l s  

17--  3 6  
42 - -  5 5  

0 -  0 . 7  
0 

18- -  3 0  

1 0 7 - - 1 1 7  

L i q u i d  
s h o r t e n i n g s  

1 8 -  4 5  
3 0 -  4 7  

0 -  1 . 0  
0 

1 7 -  3 6  

90-104 
86-126 
2 -  7 

0.5-  5 

a T o t a l  m o n o u n s a t u r a t e d  a c i d s ,  b B y  s p e c t r o p h o t o m e t r i c  a n a l y s i s .  

T A B L E  I I  

C o m p o s i t i o n  a n d  A n a l y t i c a l  C h a r a c t e r i s t i c s  o f  t h e  P r i n c i p a l  A n i m a l  a n d  V e g e t a b l e  F a t s  a n d  O i l s  U s e d  i n  F o o d s  i n  t h e  U . S . A .  

L a r d  

C o m p o s i t i o n  
O l e i c  a c i d  ( % ) a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L i n o l e i c  a c i d  ( % ) 5  . . . . . . . . . . . . . . . . . . . . . . . . . .  
L i n o l e n i c  a c i d  ( % ) b  . . . . . . . . . . . . . . . . . . . . . . . .  
A r a c h i d o n i c  a c i d  ( % ) b  . . . . . . . . . . . . . . . . . . .  
T o t a l  s a t u r a t e d  a c i d s  ( % ) . . . . . . . . . . . . . .  

A n a l y t i c a l  c h a r a c t e r i s t i c s  
I o d i n e  v a l u e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
m e l t i n g  p o i n t  ( F A C )  ( ~  . . . . . . . . . . . . .  
S o l i d s  i n d e x  a t  7 0 ~  . . . . . . . . . . . . . . . . . . . . . . . .  
S o l i d s  i n d e x  a t  9 0 ~  . . . . . . . . . . . . . . . . . . . . . . . .  

B e e f  B u t t e r  
f a t  f a t  

3 5  - 4 5  3 0 -  3 2  
0 . 5 -  3 1 . 0 - 2 . 5  
0 .2  - - 0 . 6  0 . 2 - - 0 . 5  
0 . 0 5 - - 0 . 2  0 . 2 - - 0 . 4  
4 5  -- 5 8  6 3 -  6 8  

3 8  -- 4 4  30- -  4 0  
1 1 6 - - 1 2 1  9 7 - 1 0 0  
2 3  -- 3 0  1 1 -  1 3  
1 8  - 2 4  2 . 5 -  4 

a T o t a l  m o n o u n s a t u r a t e d  a c i d s ,  b B y  s p e c t r o p h o t o m e t r i c  

C o c o  
b u t t e r  

3 4  - 3 8  
3 - 3 . 5  

0 . 1 - 0 . 2  

5~'2"61 

3 7  -- 4 4  
8 6  - 9 5  
4 7  -- 4 9  

~ o c o n l l t  
o i l  

6 - 9  
1 - 4  
0 - - 0 . 1  

8g'-'"91 

8 - 1 5  
79  - 82  
1 9  -- 2 7  

C o r n  
o i l  

2 5  - 3 7  
5 0  - 5 6  
0 .1  - 0 . 7  

9""--"" 1 5  

1 2 2 - 1 2 5  

C o t t o n s e e d  
o i l  

1 7  - 3 7  
4 4  -- 5 5  

0 - 0 . 6  

1 7 " ' ~ ' 3 1  

1 0 3 - 1 1 2  

4 7  - 8 3  
7 - 1 3  

0 ,2  - 1 . 4  
0 , 2  - 0 . 4  
2 9  - 3 7  

63  - 69  
99  - 1 1 2  
1 7  - 21  

4 - 6 

O l i v e  
o i l  

6 2  - 8 3  
8 - 1 5  

0 . 5 - 0 . 7  

9 - 2 2  

7 6  - 8 8  

P e a n u t  I S o y b e a n  

3 0 o _ f l 5 8  o i l  

1 6  - 4 7  
2 1 - 3 7  / 3 9  - 5 3  

0 - 0 . 5  I 4 - 9 

16"'--'"26 } 5""-'" 2 4  

9 0 - -  9 9  1 2 5 - 1 3 1  

a n a l y s i s .  

1 8 1  
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ature data for  the analysis of fa t  and oil samples 
they may be using in their work but  should themselves 
obtain an analysis on each sample used. b) Contrary  
to the opinion apparent ly  held by many research 
people, the data show that  fats that  are often refer red  
to as " s o l i d "  or " s a t u r a t e d "  are in fact predomi- 
nately liquid or unsaturated.  For  example, only 
] ] - 2 1 %  of the glyeerides of margarine are solid at 
room temperature,  the remaining 79289% being liq- 
uid. Similarly 70-85% of the glycerides of shorten- 
ings are in the liquid state at room temperature.  

I t  should be added that  even as this is being writ- 
ten, the knowledge of f a t t y  acid composition of fats 

and oils is moving forward at a pace so accelerated by 
the recently developed technique of vapor phase chro- 
matography that  much of the data contained herein 
may soon be obsolete. 
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�9 F a t s  a n d  O i l s  
DEACIDIHCATION WITH UREA OP PEANUT OILS OF LOW AND 
MEDIU~ ACIDITY. M. Louty (Inst .  tech. Corps Gras, Par i s ) .  
Olearia 11, 213-17 (1957). Peanu t  oils with acidity of 1, 2.2, 
3.5, 5, 10, and 15% were agi ta ted at room temperature with 
varying amounts  of urea and water. Optimum conditions were 
with urea at  five times the fa i ty  acid content of the oil and 
water at  45-60% of the urea used. Urea micella f rom one run 
with additional urea is used on the following run. Addition of 
water anti centr ifuging are used to separate final products. 
Satisfactory results are obtained when acidity is 1-5%. Be- 
low 1% the reaction decreases and above 5% greater difficulty 
in centr i fuging is encountered. The method is economical but  
it does not deacidify completely. (C.A. 53, 1785) 

PREPARATION OP 2V~ONOGLYCERIDES PI%OM OLIVE OIL BY GLYCER- 
OLYSIS IN THE Pl~ESENCE OP UREA. R .  Rigamonti  and Amelia 
Vacirca (Turin  Polytech. I ta ly) .  Olearia 12, 49-52 (1958). 
Olive oil 20, glycerol 10, potassium hydroxide 0.28, urea 100 
parts,  and a solvent are agi tated at room teuIperature 6-28 
hours. The solvents used are acetone at  80% of total volume, 
isopropanol 170 ml., and a 1:1 mixture of the two, 200 ml. 
After  23 hours the first yields 73% esters containing 41% 
monog]ycerides; af ter  19 hours, the second, respectively, 64.5 
and 53.0; and af ter  5 hours, the third, 97.5% and 61.9%, and 
af ter  22 hours, 99% and 54.17%. Yield of monoglycerides is 
not above 62% because the di- and trl-glycerides are occluded 
in the precipitate formed. The acetone acts only as a solvent 
while the isopropanol enters into the esterification reaction. 
(C.A. 53, 1785) 

USE 0P  TRICHLOI%OETHYLENE IN PROCESSING OLIVE PULP.  M.  
Catalano (Univ. Bari, I ta ly) .  Olearia 11, 257-61 (1957). The 
results from hot and cold trichloroethylene extractions of olive 
pulp with and without moisture are tabulated. In  cold extrac- 
tion of the pulp containing moisture, oil yield is 1% greater 
than  when the pulp is free of moisture;  but  impurities in the 
oils are, respectively, 7.23 and 6.54%. Hot  extraction in- 
creases the impurities to about 12.4 and 11.3% from moist and 
dry pulp, respectively. (C.A. 53, 1785) 

BLEACHING O~ VEGETABLE OILS. B .  Y a .  Sterlin. Trud~y Vsesoyuz. 
Naueh.-Issledovatel. Inst .  Zhirov 1954 (15), 105-13. Bleaching 
test  results o11 cottonseed and rapeseed oils with domestic acti- 
vated bleaching earths (gumbrin,  askanite, tripolite) are given. 
Recommendations are given on pressing technique for cotton- 
seed olI to lower color caused by gossypol derivatives. The 
use of bleaching earths is recommended also for bleaching of 
rapeseed oil in place of acid refining. (C.A. 53, 1785) 

THE FOUI% T]~MPERATURES TEST. I V .  WINTERIZATION AND 
IDENTIPICATION OlD OILS. G. B .  Martinenghi.  Olearia 12, 9 '7-9  
(1958) ; ibid. 11, 126 12 (1957). The four temperatures at 
which an off becomes, respectively, cloudy, immobile, fluid, and 

S . . . .  R . A .  REINERS, Editor 
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clear are used to identify the oil. Data  from nineteen samples 
show these points are about the same for refined oils f rom the 
same source, provided the oil has not been through the winter- 
ization process. The refined oils mus t  be neutral  and composed 
entirely of their part icular glycerides. (C.A. 53, 1784) 

I~[ODERN TECHNOLOGY OF FATS AND FATTY PI%ODUCTS. L]:.  THE 
COMMINUTION OF RAW MATEI%IALS. i .  P .  K a u f m a m n  a n d  J .  G. 
Thieme (Inst .  f. Fet t forschung,  Mfinster, Ger.). Fette, Seifen, 
Anstrichmittel  60, 570-8 (1958). (C.A. 53, 1784) 

OILSEI~DS. B. Y. RaG (Central Food Technol. Research Inst.,  
~[ysore, India) .  Lit.  Re*,. Oils r Fats  1956, 1-4 (Pub. 1958). 

PROCESSING OF OILS AND FATS. Ibid. 10-26. 

~HEM'ISTI~Y, CHARACTERISTICS, COMP0,SITION, AND ANALYSIS OF 
OILS AND FATS. Ibid. 2 7 - 5 5 .  

SPOILAGE:. Ibid. 56-62. 

NUTKITION AND METABOLISI~. Ibid. 63-72. (C.A. 53, 1784) 

APPLICATION 0.I~ SPECTROPHOTOMETRY IN THE STUDY OF VEGE~- 
TABLE OILS. F. Minutilli. 1{ass. chim. 10(3), 24--7 (1958). A 
review, predominantly of French and U.S. ]iteratur% with 101 
references. (C.A. 53, 1784) 

APPLICATION OF THE TRICHROMATIC TECHNIQUE POE THE STUDY 
O,i~ THE BLEACHING OF FATS WITH EARTHS. INFLUEI~-CE 01~ THE 
TREATMENT ON CERTAIN PROPEl%TIES 0P THE BLEACHED PROD- 
UCTS. C. Trizis and A. Uzzan (Iterg,  Par i s ) .  Rev. franf ,  corps 
gras 5, 499-514 (1958). Two tallows and two lards were 
treated 30 minutes with 0.1, 0.2, 1.0% of different bleaching 
earths a t  60, 80, 100 ~ . The decrease of the color was deter- 
minted by the trichromatic method. Increasing the amoant  
of bleaching earths is more efficient than  increasing the tem- 
perature. (C.A. 53, 1784) 

A RAPID DETERMINATION O~ ~ THE HYDI~0XYL I~U]~BER. V .  ~Tasi- 
lescu. Fette,  Seifen, Anstrichmit tel  60, 541-4 (1958). The 
conventionM method for the determination of the hydroxyl 
number of fa t ty  alcohols, acids, and carbohydrates is short- 
ened from 60 to 10 minutes by increasing the temperature of 
acetylation from 105 to 130-50 ~ The accuracy is not affected. 
(C.A. 53, 1784) 

THE SEPAI%ATION OF HIGHER FATTY ACIDS BY PAPEK CHR0- 
lkIATOGEAPHY WITH THE USE OF CHANGE O1~ SOLVENT CONCEN- 
TRATION DURING DEVELOPMENT. V. PaiD, V. Korean, and Z. 
Hrabe (Slovensk{~ vysokh ~kola tech., Bratislava, Czech.). 
Che~ zvesti 12, 525-32 (19'58) (Gm~nan summary) .  The 
method and results of separation of higher f a t ty  acids by 
paper chromatography by using continuous change of mobile 
phase are described. I t  was possible to accomplish the sep- 
arat ion on the whole width of the Wha tman  3 filter paper 
with any number of samples. (C.A. 53, 1783) 


