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INFLUENCE OF MUSCLE LOCATION ON FATTY ACID COMPOSITION IN

THE PIG

Christine Catchpole, Christine Horsfield & R.A.Lawrie

Introduction

A hyperbolic relationship between the percentage of fat i
animal tissues, and the iodine number of the fat, was descr1h°d'
Callow and Searle (1956). They explained it on the basis thltim
structural lipid elements of the cell, which contain a subs“nti
proportion of fatty acids with several double bonds, were dil““
by saturated fatty acids - mainly synthesized from dietary °‘ﬂw1
hydrate - when increasing quantities of fat were deposited. APN
of the mean iodine number against the percentage of 1ntramu’cu
fat for some thirty samples of each of eight porcine muscle®
(Lawrie, Pomeroy & Cuthbertson, 1963) indicated, however, th“‘
there were substantial deviations from such a relationship. I“
thus appeared that different muscles might well have characi’ '
ally different fatty acid and phospholipid components, ref1°°“
their functional specialization in vivo; and reflected by ‘h’“
nutritional and organoleptic quality as fresh meat as well .‘DY
their behaviour in storage, It also seemed feasible that tbeﬂ
might be differences between muscles in the distribution of ”
lipids between various functional divisions -~ the contracttl.
fraction (myofibrils), the fraction concermed with linking i
tion to energy production (uitochondria) and the regulatory
tion (microsomes), p

The present paper reports sowme preliminary findings fro‘

U
investigation in which the effect of animal age and diet o8 &f

ip
fatty acid composition of neutral lipids and phogphollpid’ !

\]

e?
ferent porcine wmuscles is being studied, The data here Pr" 3
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pids from nine locations in an adult
Mg

It 1s Clear, however, that even when died and age are const-

::;sthe &natomical location influences the pattern of fatty

Het on Porcine muscle,

;;fff:' The wuscles chosen for examination were removed from the
o Carcase within 24 hr. of death, Each muscle was freed from

Tanegyg

& fat and connective tissue, wrapped in aluminium foil,
Pp

8q
in liquid nitrogen and stored in vacuo at -20°C,
T
(4 he fnatomical areas examined were as follows :-

1
hv'“ggsili level of 4th - 6th lumbar vertebrae, (II) 1.,dorsi:
e]

0 i
8 £ 15th - 15th thoracic vertebrae, (III) 1l.dorsi : level of

—

12th thoracic vertebrae, (IV) 1,dorsi: level of 5th - 7th

¢
T Vertebrae, (v) semimewbranosus: entire, (VI) rectus femo-
NS ntire

tupy » (vrix) psoas: entire, (VIII) diaphragm: emtire, (IX)

entire, The muscles chosen were regarded as repre-
" 4y ® Of a substantial, and commercially iwportant, portion
M Carcase,

nghT:°Dlethod used for extracting total lipids followed that of
‘“’Qet. oT (1959). Methyl esters of the fatty acides in the lipid
‘1.“ A.,“N Prepared by the procedure of the American 0il Che-
.“WeQIHOC1Qt10n (Anon,, 1966). The solidified esters were dis-
'%,e 2:23h~trimethy1pentane at a conc. of 100 mg/ml; and

“20°C prior to gas liquid chromatography,

OOb
Yore tain the different functional fractioms, 100 g wuscle

Omg
Hdhm Senize“ in 4 vol, ice-cold 0.1M KC1, containing SaM his-

P
WGA) . 72, ftor 2 min, and centrifuged (Martonosi & Feretos,
at
0°C as Tfollows :-




Fraction Centrifuging Conditions

E min

myofibrils 1,000 20
mitochondria 8,000 60

Grana I (heavy microsomal fraction) 30, 000 60
Grana II (light microsomal fraction) 60,000 60

‘.
if
The fractions were suspended in 200 ml., 0.1M KCl: 5uM h

Ny
dine and stored at 0°C prior to lipid extraction and me thyl®
as above,

¢
GLC of the fatty acids prepared from the lipids of who}

q

y
. ; é
muscle, and from the various fractions, was carried out usi !

Aerograph Hy-Fi 600C wmachine, Columns of polyethylene glyco1
yo!

pate and diethylene glycol succinate were employed, The 1at ‘

P
ol

’

gave better resolution of closely related species (e.g. PBI

¥
: : i [
and palmitoleic), Fatty acid esters were injected into the
o
in2:2:4-trimethyl pentane, (100mg/ml), GLC runs were currie
; : ; ; v
isothermally at 175°, 185° and 190°C. Peak identificatiol
g.
_ yoF
made by reference to mixtures of pure fatty acid methyl es
Results
‘AL ntV
rhe percentage of total lipid, and of triglycerides i
#f
ab
lipids, together with the relative concentrations of the f
st?*
acid constituents detected in the total lipids at the 9 an ¢
¢
vom B8
al sites examined, are represented in Table 1, Apart fro®
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Huilq,

» Damely, in decreasing order of abundance, oleic (Cl18:1),

nitj
o ‘¢ (C16:0), 1inoleic (cl18:), stearic (C18:0) and palmitoleic

1
g ). There are, however, some noteworthy variations in detail.
L] (:ontent o

8 T palmitic is relatively high in 1.dorsi (thoracic
:12)

& » that o¢ linoleic in psoas and rectus femoris and that of
Mtoary,
in

EPEraaginatus. In respect of minor fatty acid compo-

Qg

(;::t::wever' variation between sites is more marked (Table I
QQEE Qnde Apparent absence of arachidonic (C20:4) from supraspi-
51(1uHh its relatively low concentration in diaphragm and 1.dor-
tey 4 4-6) 1s of interest, as is the variation in the con-

8 op
Tatty acias having uneven numbers of carbon atoms in the
u (015;1'

¢
Cl7:1 and C13:0).
e
"Xty Ustribution of major fatty acids in the total lipids
Qcteq
Iro. v
qu avious functional fractions from 1,dorsi (thoracic

' Te
M!h Ctus Temoris and supraspinatus is shown in Table 2. The
Pe

l"ce
Dtage or total lipid in the two microsomal fractions

(Qg
Deci -
al)
“e Y in the heavy microsomal fraction, grana I, which has
gr&ater Ca*‘
Bretoa

PQQt

= accreting ability of the two: Martonosi &

» and its apparently predominant phospholipid cha-

er
is
* Yhe ®Vident, 1t may be observed, also, that variability in

Nmndr 4cid pattern between the muscles is wore marked in mito-
1a
and Wicrosomal fractions tham in the myofibrils. (The
or
the the latter would be anticipated to ressemble that of

Tact
tryy, lonateq muscle (Table 1) by virtue of the predomiant
Uty

t “pary
hq %

Cong
QQiq,_ °at of palmitic acid, and the high content of linoleic

t h
he Ui

0
" Of the myofibrils to the bulk of the whole muscle).

n
€ the mitochondrial patterns from the three muscles,

4]
8¢ from rectus fewmoris may be noted, While Granma IT -

uj
Crosome fractions - have a more uniform pattern bet-

-217=




o
ween the three sites (notvithstanding the relatively high con'

of oleic, and the low content of linoloic, in supraspinatus)ir
termuscular variability is particularly striking in respect of
all five major fatty acid components of the total lipids extf“r
ed from the microsomal fractions,

Discussion

The general pattern for the relative percentage of the wd)

dl
fatty acids in the lipids of porcine muscles presently repor“

namely, oleic, palmitic, linoleic, stearic and palmitoleicC, #

d
descending order - accords with the findings of Allen, BraY &
)

ve
cassens (1967). These workers studied 1,dorsi only (at the 1°

b
of the 2th - 5th lumbar vertebrae) in Duroc boars, gilts and

¢
rows: their data for the neutral lipid fraction of this mu.cl

pl!
correspond very closely with those for 1,dorsi (lumbar) in T’“

0
1 (b). On the other hand, Mason & Sewell (1967) found that st

/

and palmitoleic were respectively the second and third no“‘pﬂ,
valent fatty acids in the lipids of 1,dorsi in the adult pié
breed was not specified, however, and this may account foftb.
different pattern, M :
Although fatty acids containing an odd number of carbon y

e
are relatively rare in animal tissues, they have been reP"rt l

0
phospholipid fractions (Peng and pDuggan, 1965). Traces of Cﬂiﬂ

found in the present investigation may well have been die‘aﬂf
origin since this fatty acid was found in the molassine @e® ow
the feed, It has hitherto been reported in lard (Magidman, ’;Y
Luddy and Riemanschneider, 1963) and in bovine 1ntramusC“1529¢

(Hornstein, Crowe & Hiner, 1968 : Terrell, Suess, Cassens

of
1968). Despite their lower absolute concentration, the rat? w;

larger differences between the wmuscles studied in respect e
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oy ratty acid ¢
hwe

omponents may well have considerable signific-

A determining their relative properties.

I
¥ t s or interest that Krzywicky & Ratcliff (1967), in a

0 2
o z Porcine l.dorsi found that while the ratio of the differ-

ty
% Pes oz Phospholipid was similar at 1st and 6th lumbar and

the v
0 Tacie levels, the total phospholipid phosphorus was mark-
y

g1
gher @t the first of these locations than at the other two,.

Alg
hougn differences in lipid composition between overtly

OF 'whj
t '
tion -

|
Teq:

muscles might have been anticipated as a reflec-

(QW theyr differing capacities for respiratory metabolism
Tie

hey, * 1953 : Gauthier and Padykula, 1966), the distinctions
f()un
Yong d Fe-enforce those from protein analysis (parsons, Par-

' Bl
op 40sharq and Lawrie, 1969) in indicating a greater measure

Co,

' “Dlex1ty in wmus

r&dv

dhre °F 'white' woula suggest, It must be presumed that these
Te

hce
m“rit % in turn, will be reflected in the organoleptic,
Ve a

nd

of cle differentiation than the classification

keepinq attributes, as meat, of the various muscle

0
eatioha

d¢
%&%
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