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thetie acid was identical in rotation to the 9-hydrox- 
ystearic acid derived from the Strophanthus acid. 
The latter was thereby proved to have the D-config- 
uration. We have similarly shown that dimorphecolic 
acid has the D-configuration (11) and, since the sign 
of rotation of the 9-hydroxystearate from the Calen- 
dula hydroxy acid is also negative it follows that it 
must have the D-configuration, i.e. (S) in the Cahu- 
Ingold~Prelog system (18). 

Discussion 
We have shown that the hydroxy acid which com- 

prises some 5% of the total fat ty acids of Calendula 
officinalis seed oil is D-(+)-9-hydroxy-10,12-oetadec- 
adienoic acid, one of the double bonds being cis and 
the other trans. This acid therefore is geometrically 
isomeric with dimorphecolie acid, the 9-hydroxy-trans, 
trans-l O,12-octadecadienoic acid from Dimorphotheca 
oil. Like Dimorphotheca oil, Calendula oil does not 
contain any of the analogous 13-hydroxy-9,11-octa- 
deeadienoic acid isomer, as is the case with several 
other seed oils (2,8). Since this work was completed 
we have learned that the Peoria group have found 
what is probably the same acid amounting to some 
65% of the acids of another species of the family 
Compositae (19). 

We have not. been able to determine if the con- 
jugated diene system is cis-lO,trans-12 or trans-lO, 
cis-12 but we consider the latter configuration to be 
more likely from a consideration of possible bioge- 
netic pathways. Thus, we (8,20) and others (3,4,15) 
have suggested in the past that these hydroxydienoic 
acids may be formed in nature from linoleic acid 
and that the structural correspondence of the hydrox- 
ydienoie isomers and the two series of conjugated 
trienoie acids (8,10,12- and 9,11,13-) suggests a com- 
nlon biosynthetic mechanism. These ideas have re- 
cently been elaborated by Gunstone (21) who pro- 
poses a generalised series of possible biological path- 
ways to the various conjugated polyethenoid acids 
presently known to occur naturally. Although we 
consider that the 11-hydroxy-9,12-octadeeadienoic acid 
intermediate proposed by Gunstone is neither neces- 
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sary nor likely we concur with him in the belief that 
most of these conjugated unsaturated acids are de- 
rived from linoleic acid. If  this is so, and we are 
currently engaged on biosynthetic experiments to t ry  
to clarify this (20), then one of the double bonds 
of linoleic acid must migrate into conjugation with 
the other. In so doing this bond will adopt the trans- 
configuration, as suggested by Gunstone (21) and 
as is the case in chemical autoxidation and in ]ipox- 
idase oxidation, and the bond which has not migrated 
will retain its cis-configuration. The 9-hydroxydiene 
acid would therefore have the trans-lO,cis-12 config- 
uration. That the 8,10,12-conjugated trienoic acid, 
which is the major component of Calendula oil and 
which may be considered to be derived from the hy- 
droxydiene acid by dehydration, has the trans-10,cis- 
12 grouping in its conjugated system ]ends support 
to our conclusion that the Calendula hydroxy acid 
is D-(+)-9-hydroxy-trans-10,cis-12-octadeeadienoic 
acid. 

ACKNOWLEDGMENTS 

Technical assistance, S. G. Welch and E. W. Hammond.  

REFERENCES 

1. McLean, J., and A. H. C~lark, J.  Chem. Soc. 777 (1956) .  
2. Chisholm, M. J ,  and G. Y. Hopkins, Can. J.  Chem. 38, 2500 

(1960) .  
3. Earle, F. R., K. L. Mikolajczak, I ,  A. ~¢:ulff and A. S. Barclay, 

JAOCS 41, 345 (1964) .  
4. Earle, F. R., I .  A. Wolff, C, A. Glass and Q. Jones, JAOCS 39, 

3851 (1962) .  
• Lohmar,  R. L., C. R. Smith, Jr. ,  and T. L. Wilson, J, Org. Chem. 

25, 2034 (1960).  
6. Grundy, J., and L. J.  Morris, Spectrochim. Acta 20, 695 (1964).  
7. Chipault, J.  R., and J. M. Hawkins,  JAOCS 36, 535 (1959).  
8. Morris, L. J., R. T. Holman and K. Fontell, JAOCS 87, 323 

(1960).  
9. Morris, L. J., R. T. Holman and K. Fontell, J.  Lipid Res. 1, 412 

(1960) .  
10. Tulloch, A, P., JAO~S 41, 833 (1964).  
11. Morris, L. J., and D. M. ~Vharry, unpublished. 
12. Morris, L. J., and D. M. ~Vharry, J. Chromatog., in press. 
13. yon Rudloff, E ,  JAOCS gg, 126 (1956).  
14. Meakins, G-. D.. and R. Swlndells, J.  Chem. Soc. 1044 (1959).  
15, Smith, C. R., Jr. ,  T L. Wilson, E. H. Melvin and L A. Wolff, 

J. Am. Chem. Soc. 82, 1417 (1960).  
16. Baker, C. D., and F. D, Gunstone, J.  Chem. Soc. 759 (1963).  
17, Schroepfer, G. J., Jr.,  and K. Bloch, J. Am. Chem. Soc. 85, 3310 

(1963).  
18, Cahn, R. S., C. K. Ingold and V. Prelog, Experientia 12, 81 

(1956).  
19. Smith, C. R., Jr. ,  and I.  A. Wolff, personal communication. 
20. Morris, L. J ,  and A. T. James, unpublished data. 
21. Gunstone, F. D., Chem. Ind. (London) 1033 (1965) .  

[Received July 30, 1965--Accepted September 27, 1965] 

Anatomical Variation in Fatty Acid Composition and 
Triglyceride Distribution in Animal Depot Fats 1 
G. K. CHACKO and E. G. PERKINS, The Burnsides Research Laboratory, University of Illinois, Urbana, Illinois 

Abstract 
The fatty acid composition and glyceride dis- 

tribution of fat ty acids in pork, beef and lamb 
depot fats from different localities within the 
same animal were determined by a combination 
of gas liquid chromatography and lipase hydrol- 
ysis techniques. The glyeeride distribution was 
calculated according to the method of Vander 
Wal, based on the 1, 3-random and 2-random 
distribution pattern. Both fatty acid composition 
and glyceride structure were found to vary de- 
pending on the position within the animal from 
which the depot fat was obtained. 

T H E  F A T T Y  ACID COMPOSITIOiN and gIyceride type 
distribution of natural fats have been extensively 

x Presented at ~he AOCS meeting in Chicago, October, 1964. 

studied by Hilditch and co-workers (1). These 
studies involved classical methods of fractional crystal- 
lization from suitable solvents followed by chemical 
analysis. The discovery that primary hydroxyl groups 
of glycerol esters of fatty acids are specifically cleaved 
by pancreatic lipase (2,3) permitted the detailed 
structural analysis of natural fats. Many theories of 
triglyceride distribution have been proposed and de- 
fended (4,5); and the 1, 3- random and 2- random 
distribution hypothesis of Vander Wal (5) has been 
shown to be applicable to a large number of depot 
fats. He proposed a method for calculating the dis- 
tribution of saturated and unsaturated aeyl groups 
in fats (5) from pancreatic lipase hydrolysis data. 
I t  is recognized from these studies, and those of others 
that the 2- position in the molecule of natural fats is 
generally occupied by a proportion of acyl groups 
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T A B L E  I 

Fa t ty  Acid Composi t ion of Beef Fats  

VOL. 42 

Anatomica l  
Back fat  layer, r ump  

posi t ion I I I  
1 cm depth, 1 cm depth, 

bot tom por t ion  top por t ion  

Fatty acid Cl,e,a C],3 C2 b C1,2,3 (~1,3 02 b 

Pe r inephr i c  ¥ i s c e r a l  pe r i ca rd ia l  

I I i  I 7  

Cl,g,8 C1,3 C2 b C1,2,a CI,g C2 b 

Fat at tached 
~) r ibs  

V 

C1,2,a C1,$ 0~ b 

14 :0  6.9 2.5 15.7 5.2 3.4 8.8 
14 :1  1,5 0,7 3.1 2,5 1.2 3.9 
1 6 : 0  33.1 39.4 20.5 33.7 39.9 21.3 
16 :1  5.4 2.6 11.0 6.0 5.0 8.0 
18 :0  1.4,0 21.5 0.0 9.5 13.6 1.3 
18 :1  39.1 33.3 50.7 42.3 35.8 55.3 
18 :2  . . . . . . . . . . . . . . . .  0.9 9.7 1.3 

5,2 3.2 9.2 2.1 2,0 2.3 
0,6 0.5 0~8 0.7 1.1 0.0 

35.3 38,4 29.1 26.9 35.9 8.9 
2.5 3.2 1.1 5.0 1.8 11.4 

20,3 31.2 0.0 34,2 43.3 16.9 
36,2 22.9 62.8 29.0 15.9 55.2 
. . . . . . . . . . . . . . . . . .  2.2 . . . . . . . . . . . .  

4.4 2.6 8.0 
1.2 0.6 2,4 

32.5 33.4 30.7 
4.0 4.7 2.7 

15.7 23,4 0.3 
39.9 33.5 52.7 

1.5 0.9 2.7 

a Sample from another  beef. 
b Calculated values.  

T A B L E  ][I 

Fa t ty  Acid Composi t ion of Po rk  Fa t s  

Back fat  layer, r ump  
AnatomicM . . . . . .  

posi t ion I I I  
1 cm depth, 1 cm depth, 

bottom por t ion  top por t ion  

F a t t y  acid Cl.z,a Cl,a Cu a C1,2,a Cl,a Cz a 

14 :0  1.4 ] .O 2.2 2.1 0.6 5.1 
16 :0  31.6 15.9 63,0 29.2 10.2 67.2 
16:1  2.9 1.9 4,9 3.3 2.0 5,9 
18 :0  13.4 21.0 -1 ,8  18.2 18.6 17.4 
18 : 1 38.8 45.2 26.0 31.2 46.8 0,0 
18 :2  11.9 12.5 10.7 16,0 21.8 4.4 

I I I  I V  
Pe r inephr i e  fat  F l a n k  fa t  

C:t,~,3 Cl,a Ca"t Ol.~,a Cl,a C~ a 

1.7 0.6 3.9 2.0 0.7 4,6 
39.6 9.7 72.4 24.3 11.1 50.7 

2.9 2.2 4.3 5.2 2.3 11.0 
11.3 14.3 5.3 16.9 17.1 16.5 
41.8 58.3 8.8 38.0 53,5 7.0 
11.2 15.0 3,6 13.6 15.4 10.0 

a Calculated values. 

different from those of the 1, 3- positions. Thus, in 
beef tallow, the 1, 3- positions are esterified with 
greater percentages of palmitic and stearic acids than 
are fomld in the 2- position, whereas myristic and 
oleic acids are found in greater proportions in the 
2- position. This preference or specificity of individual 
fatty acids has been defined as the percent positive 
deviation from random distribution and expressed 
mathenlatically by Vander ~Val et al. (6). 

Anatomical variation in fatty acid composition and 
glyceride type distribution has not been studied ex- 
tensively. Hilditch and co-workers (1) have deter- 
mined the total fatty acid composition of the tri- 
saturated glycerides of pork fat samples obtained 
from different localities within the animal and have 
reported variation in the fatty acid composition. 
Using acetone fractionation methods and iodine value 
determination of the total fat and the fatty acids 
liberated by pancreatic lipase hydrolysis, Savary et al. 
(3) showed that the preferential attachment of 
saturated fat ty acids at the 2- position of gtyeeride 
molecules in pork fat is not affected by anatonlical 
location, even though the fatty acid composition does 
differ. Clement et al. (7) also showed that there are 
differences in composition between triglyeerides of 
perirenal fat and those of perigenital tissue. Hanahan 
(8) suggested that "there is the distinct possibility, 
particularly of the animal glycerides that the dis- 
tribution may vary not from one species to another 
but from one tissue to another." In the present study, 
therefore, fat samples obtained from different local- 
ities of the same animal of different species--beef, 
sheep, and swine--have been investigated and the 
fatty acid composition and glyceride type distribution 
compared. 

Experimental 
Fresh samples of fat tissue from various positions 

of the animals were obtained from the Animal Science 
Department of the University of Illinois. The sam- 
ples were homogenized and extracted with Skelly F, 

dried over sodium sulfate and solvent removed using 
a rotary vacuum evaporator. Methyl esters of the 
whole fat were prepared by interesterification with 
anhydrous methanol containing 2% H2S0~. Methyl 
esters so obtained were analyzed by gas-liquid chro- 
nlatography (GLC) as reported elsewhere (9). The 
composition of the individual methyl ester was cal- 
culated by the triangulation technique. Minor com- 
ponent fatty acids occurring at levels under 1% were 
not included in the analyses 2. The procedure employed 
in this study for pancreatic lipase hydrolysis of 
groups in the 1- and 3- positions of triglyeerides and 
the subsequent preparation of the methyl esters of 
the liberated acids using diazomethane has been pub- 
lished by Ast and Vander Wal (10) "~. However, the 
fatty acids obtained by pancreatic lipase hydrolysis 
after methylation with diazomethane were directly 
analyzed by (GLC) without further separation. The 
proportions of glyceride types and isomeric forms 
were calculated from the total fatty acid composition 
of the whole fat and from those fat ty acids present 
at the 1, 3- positions of the corresponding g]yceride 
molecules obtained by pancreatic ]ipase hydro- 
lysis (5). 

Results and Discussion 
Comparison of the results obtained between the 

inner- and outermost portion of the back fat layer 
indicates that the inner side of this fat layer con- 
tained more myristic acid than the outer portion and 
was more saturated. The composition of those acids 
present at the 1, 3- and 2- positions of triglycerides 
obtained from various bovine fat deposits is shown 
in Table I. Perinephric fat contained considerably 
more palmitic acid in the 2- position than the depot 

u ~I inor  component  fa t ty  acids when no t  inc luded  in  tile calcula t ion 
will  not  cont r ibute  a substantial amount  of e r ror  since they wil l  occur 
in both S and U forms in s imi la r  amounts .  

Fa t ty  acids released by pancrea t ic  l ipase from the 1,3- pos i t ions  
have  been shown to be represen ta t ive  by L u d d y  et aI. ( 14 ) .  The repor t  
by DesnuelIe and S a v a r y  (15)  also indicates  t ha t  there was probably 
l i t t le  selective hydrolys is  between the fa t ty  acids occur r ing  as m a j o r  
components  ( 1 6 : 0 ,  I 6 : 1 ,  18 :0 ,  18 :1 ,  1 8 : 2 ) .  
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TABLE lII 

Fa t ty  Acid, Composi t ion of Po rk  Fa t s  

1123 

Anatomica l  
posi t ion : 

Fa t ty  acid 

Back fa t  layer, shoulder  

V 
Uppe r  1 em 

C~,2,s C'~,s C~ b 

Back top a Back Bot tom a 

V I  'VJI I  I X  
Lower  1 em 

(~1,~,3 01,3 ~e b C~1,2, S C~,3 C~ °b C,~., ,~,s C1,3 C2b 

1 4 : 0  1.7 0.4 4.3 
16 :O 24.4 6.0 61.2 
16 :1  2.8 1.6 5.2 
1 8 : 0  51.9 12.0 11.7 
18 :1  46.5 66.7 6.1 
18 :2  10.5 11.9 7.7 
18 :3  1.2 1.0 1,6 

1.9 1.3 3.1 2.0 0.9 4,2 2.2 0.2 6.2 
25.9 15.7 46.3 27.1 10.0 61,3 29.2 9.8 68.0 

2.8 2,1 4.2 4,0 2,8 6.4 3.5 1.8 6.9 
15,0 22.4 0.2 11.0 15.1 2,8 12,7 17.1 3.9 
39.8 46.8 25.8 44.4 54,2 24.8 41.5 56.5 11.5 
14.5 11.7 20.1 11.4 16.1 2.0 11.0 14.7 3.6 

a I I I  and I X  are from another  animal ,  
b Calculated values.  

T A B L E  I V  

Fa t ty  Acid Composi t ion of Sheep Fats  

Ana tomica l  Outer  side of 
posi t ion layer ( t  em 

back fa t  I n n e r  side of hack fa t  F a t  a t tached to r ibs  
depth)  layer (1 em depth)  inside of cav i ty  

:Patt, y acid (Jl,e.s C~,a C~ a 

1 4 : 0  2.3 2.2 2.5 
1 5 : 0  0,3 T 0.9 
56 :0  21.0 24.9 13.2 
16 : :1 1.0 0.9 1.2 
1 7 : 0  0.8 0.7 1,0 
1 8 : 0  29.5 33.3 21,9 
18 :1  43.5 35.2 60 . t  
18 :2  1.4 1,7 0.8 

C~,e,3 Ct.s C~ a C~,2,a C~,3 C2 a 

2.4 1,9 3,4 2.1 2,1 2.1 
0.3 0.3 0,3 0.4 0.2 0.8 

20.8 27,1 8,3 25.4 34.3 7.6 
1.0 0,6 1,8 1.2 0.9 1.8 
1.2 1,5 0.6 1.6 1.3 2.2 

35.5 43.4 19.7 32.1 36,2 23.9 
37.7 25.0 63.1 36.8 24,6 61.2 

T T T T T T 

a Calculated values.  

fat (29% compared to 20%) and contained about 
63% of oleie acid compared to the 50%-55% in the 
back fat layer. The composition of visceral pericardial 
fat is similar to the fat fomld in the back fat layer 
with the exception of myristic acid. The high content 
of myristie acid found in the sample of back fat nlay 
be expected because of a possible fluidizing effect of 
this acid :in the 2- position as suggested by Vander 
Wal (12). The fat ty acid composition of rib fat 
is intermediate between that found for perinephric 
fat and outer depot fat. These variations indicate that 
fatty acid composition is somewhat dependent upon 
the anatomical position of the fat in the animal. In 
the case of beef fats, myristie, pahnitic, oleie and 
stearie acids showed considerable variation. 

In pork fat the general pattern of distribution of 
fatty acids is maintained in all the samples (Tables II, 
I I I) .  The lower portion of the back fat layer con- 
tained 26.0% oleic acid and 10.7% linoleie acid in 
the 2- position (Table 1I) while the flank fat con- 
tained 50.7% palmitie acid and 10% linoleie acid. 
Perinephrie fat contained 8.8% oleic and only 3.3% 
linoleie acid in the C-2 position. Thus, the total 
palmitie acid content varies from 24.3%-31.6%, 
stearic from 11%-88.2%, and oleic from 31.2~- 
46.5%. The general pattern of distribution amo:l~' 
the hydroxyl groups is that myristic, pahnitic a~d 
pahnitoleie acids are preferentially attached to th~ 
2- position. The fat ty acid distribution in the ca:l:~ 
of sheep fats indicated a pattern similar to tho;e 
of beef fats (Table IV). 

Recent studies, especially by the pancreatic tipase 
hydrolysis technique have demonstrated, in general, 
that in animal fats, the 2- position of the glyceride 
molecules are occupied by unsaturated aeyl groups 
in higher proportions than by saturated groups, and 
the 1, 3- positions in higher proportions by saturated 
acyl groups than by unsaturated groups. An exception 
to this general distribution was found in pork fats 
where the 2- positions are occupied by higher propor- 
tions of saturated fatty acids, especially palmitic acid. 
In their search to see whether this exception is unique 
only for pork fats or whether it is a general char- 
aeteristie of even-toed animals, ~{attson et al. (11) 

found that fats of European and American wild boar 
and those of two species of peccary also fall into this 
category. 

In terms of total saturated and unsaturated fat ty 
acids, perinephric and visceral perieardial bovine fats 
have higher proportions of saturated fat ty acids, as 
compared to fats from other parts of the body. This 
difference is due predominantly to an increase in 
stearie and a decrease in oleie acid. In the various 
pork fat samples, perinephrie fat showed a higher 
percentage of total saturated fat ty acids. 

The glyceride type distribution of several beef fat 
samples calculated from the pancreatic lipase hydro- 
lysis data is given in Table V. In contrast to the 
considerable difference in the amount of total saturated 
and unsaturated fat ty acids among samples obtained 
from different anatomical locations, there is little 
difference in the concentration of trisaturated gly- 
eeride among samples. However, in the ease of 
perinephric and visceral pericardial fats, it can be 
seen that trisatnrated glyeeride concentrations are 
actually a little higher and the triunsaturated gly- 
eerides considerably less. I t  may also be significant 
that the symmetrical monounsaturated disaturated 
glyceride eoncerltration is considerably higher in 
perinephrie and visceral perieardial fats than in that 
of the fats obtained from other anatomical positions. 
The U3 content of perinephric and visceral perieardial 
fats was considerably lower than that of the other 
samples. 

Glyceride type distribution of pork fat (Table VI) 
samples also show definite variations in their con- 
centration, according to the area from which the fat 
was obtained. Back fat contained a higher proportion 
of SSU than fats taken from other positions; per- 
inephrie fat contained considerably less U3 than did 
the other samples. 

An examination of the glyceride types of sheep 
fat (Table VII) indicates that fats obtained from the 
inner side of the animal's back fat layer have a 
higher trisaturated glyeeride content and lower tri- 
unsaturated glyeeride content when compared to that 
from the outer side of the animal. Only small dif- 
ference can be seen between the diunsaturated and 
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T A B L E  V 

Glycer ide  Type  D i s t r i bu t i on  of Beef  F a t  

G l y c e r i d e t y p e  SSS  S U S  S S U  U S U  U U S  U U U  

Local i ty  of fa t  
Bo t tom back  r e a r  14.6 25.2 16.9 4.9 29.7 8.8 

( r a n d o m  calcula ted)  17.5 13.7 27.4 11.0 22.0 8.8 
B a c k  bottom r e a r  a 13.9 27.2 14.0 3,5 30.6 7.6 

( r a n d o m  calcula ted)  13.1 12.7 25.4 12,3 24.6 11.9 
P e r i n e p h r i c  fa t  20.2 32.8 15.1 2,8 26.3 4.5 

( r a n d o m  calcula ted)  35.3 14.6 29.2 6.1 12.1 2.5 
Vi sce ra l  p e r i c a r d i a l  fa t  15.4 41.1 10.4 1,7 27.2 4.5 

( r a n d o m  calculated)  25.1 14.7 29.4 8,6 17.2 5.0 
R i b  cav i ty  13.7 21.6 18.8 6,4 29.4 10.1 

( r a n d o m  calcula ted)  15.2 13.3 26.6 11,6 23.2 10.1 

a F r o m  ano the r  an imal .  

T A B L E  V I  

Glveer ide  Type  Di s t r i bu t ion  in P o r k  P a t  

An a t o m ica l  posi t ion SSS  S U S  S S U  U S U  U U S  U U U  

T A B L E  V I I  

Glycer ide  Type  D i s t r i b u t i o n  in  Sheep F a t  

Glyeer ide  type SSS  S U S  S S U  U S U  U U S  I ~ U U  

Local i ty  of fat: 
Oute r  side of back  

fat layer  
(1 cm depth)  14.4 24.0 17.6 5.3 29.4 8.9 

( r andom,  ca lcula ted)  15.7 13.6 26.8 11.5 23.0 9.8 
I n n e r  side of back  

fa t  layer  
(1 cm depth)  17.7 37.6 12.2 0.2 25.9 4.9 

( r andom,  calculated)  21.8 14.4  28.8 9.5 19.0 6.3 
F a t  a t t ached  to r ib  ins ide  

of r ib  cav i ty  20.4 34.6 14.0 4.1 23.8 4.1 
( r andom,  calculated)  23.7 14.6 29.2 9.0 18.0 5.5 

Bot tom r e a r  back  8.0 3.4 31.4 30.8 13.3 13.0 
( r a n d o m  calculated)  9.9 11.6 23.0 13.6 27.2 15.4 

K i d n e y  7.7 8.9 37.3 44.7 4.3 5.1 
( r a n d o m  caleula led)  12.1 12.7 25.4 12.6 25.2 12.8 

Top r e a r  hack 
s i r loin  4.9 1.1 38.4 46.6 8.6 10.5 
( r a n d o m  calculated)  8.6 10.9 21.8 13.8 27.6 17.4 

F l a n k  fa t  5.9 2.3 29.5 36.3 11.6 14.3 
( r a n d o m  calcula ted)  8.1 10.6 21.2 13.8 27.6 18.3 

B a c k  fa t  layer  ( shou lde r )  
U p p e r  1 em 2.6 0.7 23.0 51.4 6.8 15.2 
( r a n d o m  calculated)  5.9 9.3 18.6 14.5 29.0 22.7 

B a c k  fa t  layer  ( shou lde r )  
L o w e r  1 em 7.7 7.7 22.6 18.2 23.9 18.3 
( r a n d o m  calcula ted)  7.9 10.5 21.0 14.0 28.0 18.6 

B a c k  top a 4.5 2.1 26.2 37.5 12.2 17.9 
( r a n d o m  calculated)  6.5 9.7 19.3 14.4 28.7 21.4  

B a c k  bottor  a 5.8 1.6 30.8 41.2 8.8 11.7 
( r a n d o m  calcula ted)  8.5 10.8 21.7 14.0 28.0 17.6 

a Di f fe ren t  a n i m a h  

t r iunsa tura ted  tr iglyceride composition of sheep fat. 
In  contrast  to the recent repor t  of Bar ford  et al. 

(13) the results obtained ill the present s tudy ill- 
dieate that  considerable differences exist between the 
pereentages of any  given f a t ty  acid located ill the 
2- position of the glycerol nloiety among the various 
tissues examined. A comparison of the results oh- 
tained when the glyeeride distribution was calculated 

f rom pancreatic lipase hydrolysis data  and tha t  which 
would be expected front a random distr ibution in- 
dicates that  the depot fats  examined here are dis- 
t r ibuted in a ~mnrandom manner.  
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Dietary Fatty Acids: Their Metabolic Fate and Influence 

on Fatty Acid Biosynthesis 1 
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Abstract 
Adul t  rats  fed a low-fat diet or diets contain- 

ing 15% of either t r ipalmit in,  triolein or tri- 
linolein were injected int raper i toneal ly  with 
Ha-labeled acetate. Those which received fa t  
were also given by mouth, simultaneously with 
acetate, the 1-C14-1abeled sodium salt of the 
respective die tary  f a t ty  acid. The fate of the 
tagged material  was followed by time-spaced 
biopsies of subcutaneous adipose tissue and by 
collection of tile expired C1402. 

Af te r  72 hr, 51, 64, and 52% of the dietary 
pahnitate,  oleate, and linoleate, respectively, were 
catabolized, as indicated by the corresponding 
percentages of the label having been excreted as 
C1402. Die tary  linoleate was relatively less in- 
corporated into body triglycerides than palmitate  
and oleate. Animals ingestin~ diets cf 15% 
triolein had only about one-half the amount  of 

1Presented  at  the  A O C S  meet ing ,  Chicago, 1964. 

phospholipids in their  tissues as had the other 
oToups. 

The distribution of both the C 14 and H 3 labels 
in the tissue triglyeerides showed tha t  all diets 
containing fats  decreased f a t t y  acid synthesis 
but did not inhibit  conversion of palmita te  to 
oleate. Conversions of o]eate or linoleate ap- 
peared to be through acetate. As a result  of these 
factors, the f a t ty  acid composition of the tissue 
triglyeerides af ter  3 months '  ingestion of tri- 
palmitin was essentially the same as tha t  of the 
low-fat group, whereas the ingestion of triolein 
produced triglyeerides with a very high content  
of oleic acid. Trilinolein ingestion produced 
effects similar to triolein but  to a less pronounced 
degree. 

Both the respi ra tory  C1402 and the C 14- and 
Ha-labeled f a t t y  acids in subcutaneous adipose 
tissue exhibited a second rise in specific act ivi ty 
12 to 24 hours af ter  the adminis t ra t ion of the 
label. 


