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INTRODUCTION

In the present study the fatty acid composition of pork and beef fat from

Srent depots and tissues was analysed.

Inferest was primarily centered I. on the influence of it on keeping quality
G :f Consistency of pork fat, II‘. on the nutritional importance of the f.aftty
f @efnfi(:rk fat and III. on the influence of sex and age on the composition

MATERIALS AND METHODS

Cag(ir“]analysing pork. fat— :\:;qnp]cs’werc taken from pigs sl;.mghtercd at
Breg g; aughter house in l\ilvlmgcv. [‘he;.f represented the Swedish Landrace
nd were slaughtered at a live weight of about 90 kg. The thickness
1€ back fat did not exceed 25 mm.
i beef fat samples representing the Swedish Lawland race were taken
m the ordinary cattle line at Scan’s slaughter house.

Depot ¢ Preparations of zfllze safnplg :
rirencd i wat tak(fn from back, belly and intestines of the p@'k 11’1(,'1‘[1‘1)1]1 pe-
€gilon, brisket, loin and round of the beef was trimmed free from
Wit} ri‘i?:tw After grinding the fat was melted on a boili.ng Wa't(;_}r bath,“gasged
e th;)ben and. freed from water and other non-fat impurities by filtering

i ought filter paper.
fat OQr?SJEILin depot fat from jowls and shanks of the pork and intramuscular
ith Iﬁetl}; and beef, the sample was groun(l. and the fat extracted in a mixer
anol, chloroform and water according to OSTRANDER and DuGan (1)

Preparations of methyl esters

The
methylation was carried out either according to METCALF et al (2)

Usj ’

n i . . e o

Wit}g B[:rmctlmnol as methylating agent or according to TOREGARD (3)
1 me ; e 8

thylene chloride and sodium methylate.
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Gas chromatography
The methyl esters were separated by gas chromatography in an Aer”

graph 204 gas chromatograph with a flame ionisation detector. The follo“m'

columns were used: 1, 1/8” x 5 feet stainless steel tube packed with 10 %

o

DEGS on acid washed DMCS-treated (_]11()1]”1()\01]) W, 80/100 mesh. 2. 1/8" %
5 feet stainless steel tube packed with 3 9, SE-30 on acid washed DMC>
treated Chromosorb W, 80/100 mesh. 3. 1/8” x 6 feet stainless steel Uilz
packed with a mixture of 6 9%, DEGS and 4 9%, BDS on acid washed, DM
treated Chromosorb W, 80/100 mesh.

The chromatography was carried out under the following condition®
Injector temp. °, column temperature 195°, detector temp. 235°, carni®f
gas: nitrogen 25 ml per min., hydrogen gas 25 ml per min. 1

The quantitative determination of the different acids was purforlﬂfU
by measuring the peak areas with an Aerograph Digital Integrator 47:

To facilitate the identification of the fatty acids part of the methyl t““l

Table 1. The fatty acids found in pork back fat and the mode of identification

//tfgs
vel.time Degs After
vef.ic standard hydyro- According to Lin-log-plot SE-30 N
Cie=1 Sfatty acids genation ECL values diagram column Resw
Cio Cio L0
0,178 Cya g Cyz
0,282 Cia (& Ci Cis Cig
0,370 Cis Cik Cis C15
0,484 16 Cie Cis Cie C16 1
0,540 Cie=1 Cie=1 Cis=1 Cie=1 C16
0,630 Ci7 Cie Cis (‘r 9
Cir=1 Crg
0,704 Cii=21CY =1 e 0aig c h
0,822 Cis Cis Cig C1g (.lh//l
1,0 Cie=1 Cig=1 Ciz=1 Cye=1 C18
Cio Cio Cioly
1,174 Cyg=2 Cp=2 Cyg=2 Cis™"
1,390 ¢




Wer
hydrogenated by passing them through a short column inserted between

G Mjector port and the separating column and packed with a neutral palla-
M i ; : y
T catalyst on Chromosorb W according to BEROzA and SARMIENTO (4).

RESULTS AND DISCUSSION

Pork fat
at was shown to contain at least 19 acids. The identification was
a"?lilcfll]:;n 1‘(*tent1’<)1.1 times obtained from columns 1 and 2 in comparison with
-~ € authentic substances.
e o : Mmethod of equivalent-chain-length values according to HOFSTETTER
\ °) was used to identify the unsaturated acids. Hydrogenation was used
Syst‘iiidz ﬂlc‘prnl‘)cr chain lc'nght, In Zldditi(ill we used the linear-lgg plot
tups: O determine the chain length of the acids and the degree of unsa-

Use table 1 the identified acids are recorded together with the methods
OT identification. Of even-numbered acids all from Cp to € were
10 22

Table 2. The fatty acid composition of back fat and

and intvamuscular fat from ham.

\

Percent in fat from

a5 Fatty acid Back Ham
Gy il oot e : <0,1 <0,1
S Sl e N <0,3 0,3
Bl bt e 1,8 1,9
ORISR S <0,1 <0,1
Cr. rvsasiins A <0,1 <1
Ry, Ful e, 24,5 2337
Cre=1 2.7 352
Chay 0,3 0,5
=l .. =0l <0,1
. - AR e O 15,4 12,5
Cie=1 40,8 38,0
=2 8,5 12,8
Cig=3 1,0 152
A e L A <0,1 <0,1
ST Do oA 0,2 0,2
Cyp=1 1,6 153
oA o 0,4 0,6
K O ket ks U s e <0,1 =0
Srer R RS N S ) per 0,1 <0,1
Sk O s M N R 0,3 2,5




Table 5. Tentatively identified fatty acids in beef fat.

straight chained saturated acids Cio Ci2» Ciar Cis: Cig Cias Cigr Crgs Coo
branched saturated acids ......... . Cy0 Cys

monounsaturated acids ......... Ciao G Cin Cias Cop

diunsaturated ‘acids’i... Ll UL L €1 (5511)1C (9, 12)

triunsaturated acids ,......sassiee a0 Gyrs Cig

tetraunsaturated acids ............. GCgq

Table 6. The fatty acid composition of beef depot fat.

Percent acid in fat from

Fatty acid Perivenal

region brisket chuck loin round
i 0,2 0,3 02 0,1 0,1
it o v o B 0,2 0,1 0,1 0,2 0,1
gl st ety ot 3,6 3,2 3,5 5,3 2,9
C, =1 1,3 3,1 2,2 2,4 2,8
T o Ty ;T 0,5 0,3 0,3 0,3
CagBL e snains 0,3 0,3 0,2 0,3 0,3
Sl st 26,2 22,4 2751 25,8 23,2
(Cry—s s g s 3,0 10,3 154 7,9 9,8
G iganans s diamn s 1,6 0,9 1,4 1,2 151
O R R 0,6 1,3 1,0 0,9 113
Cia=2 Grupmeeses
(v SPOmmas 26,8 7.4 10,6 10,0 6,9
il e et 30,4 44,8 41,0 42,9 46,5
Cle=20%. SIS 2,5 2,6 253 2,4 2,2
Chirr i arrra it Bt 0,3 0,1 0,1 0,1 0,2
(s N, St 1.3 235 1,7 1,8 1,9
Cap—=1L. o euianmaioas
02 geeriistams 0,2 0,1 0,2 0,1 0,2
Cgp=9" o g <0,1 <0,1 <0,1 <0,1 <0.1

/’
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. A ;i 41118
contain more saturated acids, palmitic and stearic, and less unsatt o
p - ; . ; A Ao in0

acids, palmitoleic and oleic, than fat from brisket and round. The I

acid content was about the same in the analysed samples. P
hoW"

{7
- & o . v . +hat
table 7. When comparing a female calf, heifer and cow it was evident the off

content of saturated acids increased with increasing age and that the co?
of both oleic and linoleic acid decreased.

The same comparison made for a male calf and a young bull s
in this case only the stearic acid and oleic acid varied.

The composition of perirenal {fat as a function of sex and age is S

it
mwcd f
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{. The variation of the fatty acid composition of perirenal fat from beef. The influence

f sex and age.

Percent acid in fat from

Fa”y cow heifer steer bull calf calf
& 4 years 18 months /8 months 18 months male heifer
o 0,2 0,2 0.3 0,2 0,2 0,2
Jo Br 0,2 0,1 0,3 0,1 0,1 0,1
4 4,7 3.2 3.4 3,1 5,2 4,9
Sl 1,4 2,4 1,9 2,0 1,3 1.3
ot Lyl 0.8 0.9 0.6 0.5 0,3
o B 0,3 0,2 0,1 0,1 0,1 0,1
e 27,6 4 22,4 23,8 24,4 21,6
i 4,7 3.9 56 4.0 37 5,2
o 1,6 1,2 1,1 11 0,3 1,1
e 0.6 0.9 ) 8 0.5 0.3 05
182
o 25,3 23,1 29,7 19.8 19,2
il 28,7 30,7 25,5 38,3 39,7
s 2,3 3,5 4,1 3,2 8 41
('j:>3 0.2 0,1 0,2 l),?’ (x_: 0.1
(mf—:l 1,1 1,7 2,6 1%y 0,8 1.6
(‘)”\ﬂ 0,1 0,2 ), 2 0,2 0,2 0:2
i 0,1 <0,1 0,1 0,1 =0 <0,1
S

Mgy, treng] fat from the bull differed from that of the heifer by containing
(4 N

fag “t€aric acid and less oleic acid. The fat from the steer ressembled bull
ln()r,,

~ ¢ than heifer fat.
(’I)ta 3 f‘L“\ acid spectrum of intramuscular fat is illustrated 1 by the values
ine
.("d from the loin (longissimus dorsi) as shown in Table 8.

“€rences in the composition were found both concerning sex and age
%tm 11()\1 intere sting ones relating to sex were those in the content of 111()1(‘1(2
*lmr (Mnd”nk acid. The fat from young bulls contained about twice the
t“m:;\v gt linoleic acid than fat from steers and heifers and two to three

T '© amount of arac hidonic acid.
‘lf:n € two ac l(ls were also found to vary with age. The linoleic acid content
(’lfl) b f(l from 10,5 , in calves (3 weeks old) to 4 9, in heifers (18 —20 months

i Pt s o
olq ! rem tined at 1111\ level as shown by the value found in cows (4 years

Sl an 5 X / ;
’?1.]\\ ; "aChidonic acid showed the same trend as it fell from 4 9, in young
fagy,, 0.8 9,— 0, 6 9, in heifers and cows. The cause of the differences in
ac - e
: acid COmposition relating to sex and age is not quite clear.

]L e : 2 P 1 ~
d‘”*l(nu\ may lie in the differences in the fat content as bulls
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. . +he
generally are leaner than heifers and steers. MiLLER (9) has found that t :
oy ge of arachidonic acid in the fat was higher in tissues with a 1%
percentage of arachidonic acid in the fat was higher in tissues with ¢
fat content than in tissues with a high fat content.

An explanation is given by O’KEEFE (10) who pointed out that the P
pholipid content varied very little in the same muscle from animal to 311111‘1d_
As linoleic and arachidonic acid are mainly localised in the phospholiP’”

. . § g 4e s you ~$ &
their percentages in the total fat will diminish when the total fat content

S

raised by increasing the amount of triglycerides. i
B%) o

hos*

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

- s - ; : oy 5 1 agt
Table 8. The fatty acid composition of intramuscular fat from the loin. Influenced of sex and %2

Pervcent in fat from

Falty bull steer heifer calf calf cow
acid 18 months 18 months 18 months ? weeks 4 months 4 year>
//
Cio <0,1 <01 0% <=0l <0,1 <0,}
1 7
(ol 0,2 0,2 0,2 0,2 0,2 U=
ol 3,1 2,9 3,3 53 3,2 41
- 5 g
Ci=1 1,1 1,6 1:3 0,6 1,1 S
Ciz 0,5 0,6 5 0.4 0,4 0,2
i 5 o 0
Cra 22,8 25,1 254 26,1 22,6 =
Cieg=1 37 4,8 4,6 3.2 4,8 I
) 2
('1- 1,6 1.5 1 0,9 09 Vs
‘ " 1 2 5 0
Ciy=1 2,1 1,3 1,2 0,8 0,9 L
Coy 17,6 15,0 15,4 12,4 12,1 1/,
3 - L Sl 1) 4
Cis—1 31,8 37,2 38,6 32,2 34,5 ’:'
Cig=2 8,1 4,5 4,1 10,5 9,0 i
e 0,2 0,2 0,2 0,2 0,2 0.
20 ) ) , 6
Cp==3 2.1 24 ( 5! 2,0 1,
Cgo=1 0,5 1,1 0,5 1,2 0,6 b
Cop=2 0,2 0,2 0,2 0,2 0,2 ‘:;
Cag=1% i 1,3 0,8 4,0 2,7 L
=
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