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The fatty acid composition of pork and beef fat
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INTRODUCTION

* *  the present study the fatty acid composition of pork and beef fat from 
®rent depots and tissues was analysed.
Merest was primarily centered I. on the influence of it on keeping quality
°f Consistency °f pork fat, II . on the nutritional importance of the fatty
s ln pork fat and III . on the influence of sex and age on the composition 

beef fa t

MATERIALS AND METHODS

ĉan’°r analysin& Pork fat samples were taken from pigs slaughtered at 
s slaughter house in Kavlinge. They represented the Swedish Landrace 

°f th an<̂  were slaughtered at a live weight of about 90 kg. The thickness 
e back fat did not exceed 25 mm.

bhiii samPles representing the Swedish Lawland race were taken
the ordinary cattle line at Scan’s slaughter house.

^  Preparations o f the sample
jjj.e eP°t fat taken from back, belly and intestines of the pork and from pe- 

region, brisket, loin and round of the beef was trimmed free from 
ty j^ ^ a t- After grinding the fat was melted on a boiling water bath, gassed 
t\vi nitr°Sen and freed from water and other non-fat impurities by filtering 

^  throught filter paper.
°btain depot fat from jowls and shanks of the pork and intramuscular 

"hth an(f beef, the sample was ground and the fat extracted in a mixer
Ethanol, chloroform and water according to Ostrander and Dugan (1)

The
Preparations o f methyl esters

~ methylation was carried out either according to Metcalf et al (2),
Mthg ®b'3-methanol as methylating agent or according to ToregArd (3) 

Methylene chloride and sodium methylate.
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Gas chromatography
The methyl esters were separated by gas chromatography in an Ae*0' 

graph 204 gas chromatograph with a flame ionisation detector. The follow^ 
columns were used: 1. 1/8” X 5 feet stainless steel tube packed with 1° 
DEGS on acid washed DMCS-treated Chromosorb W, 80/100 mesh. 2. 1/8” * 
5 feet stainless steel tube packed with 3 % SE-30 on acid washed DMC8' 
treated Chromosorb W, 80/100 mesh. 3. 1/8” x  6 feet stainless steel tube 
packed with a mixture of 6 % DEGS and 4 % BDS on acid washed, DMCS' 
treated Chromosorb W, 80/100 mesh.

The chromatography was carried out under the following conditio05' 
Injector temp. 225°, column temperature 195°, detector temp. 235°, carrier 
gas: nitrogen 25 ml per min., hydrogen gas 25 ml per min.

The quantitative determination of the different acids was perforn^ 
by measuring the peak areas with an Aerograph Digital Integrator 475.

To facilitate the identification of the fatty acids part of the methyl este0"’

T a b le  1. The fatty acids found in pork back fat and the mode of identification
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the ln-'Vdr0genated by Passing them through a short column inserted between 
(lilllTl ]ector P°rt and the separating column and packed with a neutral palla- 

catalyst on Chromosorb W  according to b e r o z a  and S a r m i e n t o  (4 ) .

RESULTS AND DISCUSSION

Pork fat
baSed°rk fat was shown t0 contain at least 19 acids. The identification was 
availaKin retenbon dmes obtained from columns 1 and 2 in comparison with 

Th ^  atdbentic substances.
tt ai f  Method of equivalent-chain-length values according to H o f s t e t t e r

to che i WaS USed t0 identify ^he unsaturated acids. Hydrogenation was used 
SystemC tbe proper chain lenght. In addition we used the linear-log plot 
hiratj0rit0 dcderndne the chain length of the acids and the degree of unsa-

In
used  ̂table 1 the identified acids are recorded together with the methods 

0r identification. Of even-numbered acids all from C10 to C22 were

l a b l e  2 . The fatty acid composition of hack fat and 
and intramuscular fat from ham.

Fatty acid
Percent
Back

in fat from 
Ham

Cio .................................... < 0 ,1 < 0 ,1
C"12 .................................... < 0 , 3 0 ,3
C u  .................................... 1 ,8 1,9
Cu= r .............— < 0 ,1 < 0 ,1

C i .  .................................... < 0 ,1 < 0 ,1
C l .  .................................... 2 4 ,5 2 3 ,7
C16 =  l ............................ 2 ,7 3 ,2
C l , ....................................... 0 ,3 0 ,5
Cl7*=l................... < 0 ,1 < 0 ,1
C i s ...................................... 1 5 ,4 1 2 ,5
C18 =  l ............................... 4 0 ,8 3 8 ,0
^18 =  2 — ...................... 8 ,5 1 2 ,8
C-i8= 3 ............................... 1 ,0 1,2
C i ,  ...................................... < 0 ,1 < 0 ,1
C"20 .................................... 0 ,2 0 ,2
^20 =  t ........................... 1,6 1,3
C20= 2  ............................ 0 ,4 0 ,6
^ 2 1 ....................................... < 0 ,1 < 0 ,1
^ 2 2 ....................................... < 0 ,1 < 0 ,1
C20 =  4  ............................ 0 ,3 2 ,5

-  345



Table 5. Tentatively identified fatty acids in beef fat.

s tra ig h t  ch a in ed  s a tu ra te d  a c id s  .. C10, C12, C14, C15, C16 C17, C18, C19, C20

b ra n ch e d  s a tu ra te d  a c i d s ...........  .......  ^14’ C15
m o n o n n sa tu ra te d  a c i d s ......................  C14, C16, C17, C18, C20

d iu n sa tu ra te d  a c i d s ............................... C 18(5, H )  Clg(9, 12)
tr iu n sa tu ra te d  a c id s  ............................ C 17, C18

te tr a u n s a tu ra te d  acid s  ......................  C20

T a b le  6 . The fatty acid composition of beef depot fat.

Percent acid in fat from
Fatty acid Perirenal

region brisket chuck loin round

^ 1 2 ...................... 0 ,2 0 ,3 0 ,2 0 ,1 0 ,1

CuBr ............. 0 ,2 0 ,1 0 ,1 0 ,2 0 ,1

c 14 ................... 3 ,6 3 ,2 3 ,5 3 ,3 2 ,9

c 14- i  .......... 1 ,3 3 ,1 2 ,2 2 ,4 2 ,8

c 15 ................... 1,1 0 ,5 0 ,3 0 ,3 0 ,3

^ 16®r ............. 0 ,3 0 ,3 0 ,2 0 ,3 0 ,3

^16 ................... ....... 2 6 ,2 2 2 ,4 2 7 ,7 2 5 ,8 2 3 ,2

( ',«  J ........... 3 ,0 1 0 ,3 7 ,4 7 ,9 9 ,8

c 1 7 ...................... 1 ,6 0 ,9 1 ,4 1 ,2 1 ,1

Cl7 - 1  .............
C 16 =  2 ...........

0 ,6 1 ,3 1 ,0 0 ,9 1 ,3

2 6 ,8 7 ,4 1 0 ,6 1 0 ,0 6 ,9

c 18- i ............. 3 0 ,4 4 4 ,8 4 1 ,0 4 2 ,9 4 6 ,5

C„ - 2 ............. 2 ,5 2 ,6 2 ,3 2 ,4 2 ,2

c 20 ................... 0 ,3 0,1 0 ,1 0 ,1 0 ,2

^18 =   ̂ .............

^ 20=  ̂ ...........

1 ,3 2 ,5 1 ,7 1 ,8 1 ,9

^20 =  2 ......... 0 ,2 0 ,1 0 ,2 0 ,1 0 ,2

^20 4  ......... .......  < 0 ,1 < 0,1 < 0 ,1 < 0 ,1 < 0 ,1

contain more saturated acids, palmitic and stearic, and less unsaid ¡c 
acids, palmitoleic and oleic, than fat from brisket and round. The h 
acid content was about the same in the analysed samples.

The composition of perirenal fat as a function of sex and age is sho  ̂^  
table 7. When comparing a female calf, heifer and cow it was evident tha 
content of saturated acids increased with increasing age and that the c011 
of both oleic and linoleic acid decreased.  ̂^

The same comparison made for a male calf and a young bull shoWe 
in this case only the stearic acid and oleic acid varied.
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âbl,6 7. The variation of the fatty acid composition of perirenal fat from beef. The influence 
of sex and age.

Tatty
acid

■U Br

Ss Br

17=1
S= 2

"18 = 1
S==2

1 8 = 3

So=2
io==4C,

COW

4 years
heifer 

18 months

Percent acid 
steer

18 months

in fat from 
bull

18 months
calf
male

calf
heifer

0 ,2 0 ,2 0 ,3 0 ,2 0 ,2 0 ,2
0 ,2 0 ,1 0 ,3 0,1 0 ,1 0 ,1
4 ,7 3 ,2 3 ,4 3 ,1 5 ,2 4 ,9
1 ,4 2 ,4 1 .9 2 ,0 1 ,3 1 ,3
1,1 0 ,8 0 ,9 0 ,6 0 ,5 0 ,3
0 ,3 0 ,2 0 ,1 0 ,1 0 ,1 0 ,1

2 7 ,6 2 5 ,4 2 2 ,4 2 3 ,8 2 4 ,4 2 1 ,6
4 ,7 3 ,9 3 ,6 4 ,0 3 ,7 5 ,2
1 ,6 1 ,2 1,1 1,1 0 ,8 1,1
0 ,6 0 ,9 0 ,8 0 ,5 0 ,3 0 ,5

2 5 ,3 2 3 ,1 29 ,7 2 9 ,5 1 9 ,8 1 9 ,2
2 8 ,7 3 0 ,7 2 5 ,5 2 6 ,5 3 8 ,3 3 9 ,7

2 ,3 3 ,5 4 ,1 3 ,2 3,1 4 ,1
0 ,2 0,1 0 ,2 0 ,2 0 ,2 0 ,1
1,1 1,7 2 ,6 1 ,5 0 ,8 1 ,6

< 0,1 0 ,2 0 ,2 0 ,2 0 ,2 0 ,2
< 0,1 < 0,1 < 0 ,1 < 0,1 < 0,1 < 0 ,1

^°re s|renal ât r̂om the bull differed from that of the heifer by containing 
% < aric acid and less oleic acid. The fat from the steer ressembled bull

than heifer fat.
°btaixiedatty aĈ  sPectrum of intramuscular fat is illustrated by the values 

Djjj d ° m the loin (longissimus dorsi) as shown in Table 8. 
the in0srenCes *n the composition were found both concerning sex and age.

ar Interesting ones relating to sex were those in the content of linoleic 
'lril°Unt<; ldoidc acht- The fat from young bulls contained about twice the 
hies tp°^ ^noleic acid than fat from steers and heifers and two to three 

Tv. 6 amount of arachidonic acid.
Wo acids were also found to vary with age. The linoleic acid content

tii

were a n u  lu u iiu  lu vary  w u u  age.
°id) }Jti  ̂ troni 10,5 % in calves (3 weeks old) to 4 % i
°ld)

hut in heifers (18—20 months

*41
remained at this level as shown by the value found in cows (4 years 

w, t aChidonic ac^  showed the same trend as it fell from 4 % in young 
titty a(° °-8 % —0, 6 % in heifers and cows. The cause of the differences in 

The d.fCf0rnP°sW°n relating to sex and age is not quite clear.

ves

erences may lie in the differences in the fat content as bulls
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generally are leaner than heifers and steers. Miller (9) has found that tf1® 
percentage of arachidonic acid in the fat was higher in tissues with a 
fat content than in tissues with a high fat content.

An explanation is given by O’Keefe  (10) who pointed out that the ph°̂  
pholipid content varied very little in the same muscle from animal to aid1119' 
As linoleic and arachidonic acid are mainly localised in the phospholip^5, 
their percentages in the total fat will diminish when the total fat content 
raised by increasing the amount of triglycerides. ^

The fact that the percentage of linoleic and arachidonic acid increase 
with increasing age in pork instead of decreasing as in beef can, however’ 
not be explained by this theory.

T a b le  8 . The fatty acid composition of intramuscular fat from the loin. Influenced of sex and

Fatty
acid

bull
18 months

steer
18 months

Percent in 
heifer 

18 months

fat from 
calf

3 weeks
calf

4 months

c 10 < 0 ,1 < 0 ,1 < 0 ,1 < 0 ,1 < 0 ,1

C,. 0,2 0.2 0,2 0,2 0,2
C 14 3,1 2 ,9 3 ,3 5 ,3 3 ,2

Cu=l 1,1 1,6 1 ,3 0,6 1,1
C l , 0 ,5 0,6 0 ,5 0 ,4 0 ,4

Cm 22,8 25 ,1 2 5 ,4 26 ,1 22,6
Cm - 1 3 ,7 4 ,8 4 , 6 3 ,2 4 ,8

c 17 1,6 1 ,5 1 ,3 0 ,9 0 ,9

c „ = i 2,1 1 ,3 1,2 0,8 0 ,9

1̂ 18 1 7 ,6 1 5 ,0 1 5 ,4 1 2 ,4 12,1
Cu = l 3 1 ,8 3 7 ,2 3 8 ,6 3 2 ,2 3 7 ,5
C18 =  2 8,1 4 ,5 4 ,1 10 ,5 9 ,0

C jo 0,2 0,2 0,2 0,2 0,2
C u  =  3 2,1 2,1 1,6 1 ,3 2,0
Cm - 1 0 ,5 1,1 0 ,5 1,2 0,6
C20 =  2 0,2 0,2 0,2 0,2 0,2
2̂0 =  ̂ 2 ,5 1 ,3 0,8 4 ,0 2 ,7

< 0,1
0,2
4,1
1.9 
0,5

29.0
5.9 

0,5 

1,6
17.1 

32,+
3.9 
0,2 
1,6 
0,5 
0,2 
0,6
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