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The objectives of the present tudy were tollnvest;gatef
the €ffects of dietary fat on: (a) the fatty acid profile o
Poreine muscle lipids and (b) the susceptibility of muscle
tissue to 1ipid oxidation and to assess the effect of dietary

a\tocophercl supplementation on oxidative stability of
musc1e. 3

MATERIALS AND METHODS :

Sixty-four Landrace x Large White pigs, weighing

-pproximately 7 kg each at weaning, were randomly G1VLd§d

to four grbuns of sixteen (8 male, 8 femaie;,qAEach group
b fed, for four months prior to slaughter, a alet
Containing 3% beef tallow or 3% soya oil with either a basal
tve) Of a-tocopherol acetate ( 50 mg/kg diet) or a .
Supplemented level (200 mg/kg diet). The pigs were given
Nater and feed ad libitum. The average weight of the pigs at

WUghter was 84 kg. Blood samples were taken from the pigs
ét the Point of slaughter. The Longissimus dorsi muscle was
removod from carcasses at 24h post-slaughter. Bi?oa plasma
ind TUscle samples were stored under vacuum at -20°C until
equired.

Lipids were extracted £ feed and muscle samples usilig
the Methods of Burton et al. (1985) and Marmer and Méxwell
ii9$l)' respectively. Fatty acid methyl esters of dietary
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The methyl esters of the fatty acids werc,analyfed on a
100,5.C%lumn, 2 m x 3 mm i.d containing 10% Silar-10C on .

4 mesh Gas-Chrom Q. The analysis was pe;for@ed on
ioéTadz§ GC-14A gas chroma;ograph eqyippeq w;tn a r}i?:grator
Wag ~2tion detector. A Shimadzu C-R6A Chromatopac i

Used for the calculation of peak areas.

: 1 as determi the
Hpy, %~Tocopherol in plasma and muscle was thg{mlneg gzpiock
(19g,\cthods of Bieri et al. (1979) and Buttriss an
» Iespectively.

h‘.ThQ lability of muscle tissue homogenaFfS to-lro:;lggzced
m@ti Peroxidation was determined by a ?Oélfl?aFloz ;ic acid
rea‘O@ Of Kornbrust and Mavis (1980). 2=Thiobardl uethod of
Buectlve Substances (TBARS) were determined by tne~2'ﬁ de per
g 9¢ ang Aust (1978) and reportd as nmoles malonaldehy

of Protein.
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jonahan et al., 1990) and lipid oxidation was assessed bY
J-thiobarbituric method of Ke et al. (1977). TBARS

expressed as mg malonaldehyde per kg of tissue-
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The neutral lipid fractions
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is f si muscle of pigs receiving the %0
SO i ificantly lower proportion of cl6:

(p < 0.05) and C18:1 (p < 0.05) and a higher proportion of
C18 D han fractions isolated from pigs reCelVUgs

w diet (Table 1). Polar lipid fractions £rof “yg

the 3% soya oil diet had significantly lower 1ev?2
o (p < 0.01) and significantly higher levels of c18:

P < 0.05) and C20:5 (p < 0.05) than pigs fed 3% tallow .o
Table 2) In muscle from pigs receiving the soya oil dif
the ratio unsaturated/saturated fatty acids was : ol
ficantly higher (p < 0.05) in the neutral lipid fract?
o the polar lipid fraction, when compared with the

ing the tallow diet (Tables 1 and 2). In both
i polar lipid fractions, the ratio of

sas significantly higher (p < 0.05) in muscl€
d soya oil than in tissue from pigs fed tallo¥:
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a-Tocopherol levels: The mean a-tocopherol levels 1n plaS

and muscle of pigs fed the basal diet and the diet
ented with a-tocopherol are presented in Table 3-
pherol levels were significantly (p < 0.01) 3
influenced by ~tary levels and increased dpproximatClY'gn
fold at the higher dietary level (200 mg/kg diet). The mioﬂ
a ~opherol level in muscle increased approximately 2.8-
higher dietary level. The a-tocopherol levels W

er€

in plasma and muscle from pigs fed the soya oil dlete
compared to the tallow diet. However, the differences weéd
only significant in the case of muscle tissue from pigSs £ it
the basal level of a-tocopherol in their diets (Table 3%f
has been shown that increasing the linoleic acid intake
rats can result in decreased absorption of a~tocopher01 of

(Gallo-Torres, 1980). The increased linoleic acid inté ehe
pigs receiving the soya oil diet probably accounted for
lower plasma and muscle a-tocopherol levels in these pigs
compared to pigs fed the tallow-based diet.

om
Lipid oxidation in muscle: Homogenates of muscle tissué e;
pigs fed the 3% soya oil diet with basal a-tocopherol
were significantly (p < 0.01) more susceptible to iron~
induced lipid peroxidation after 120 min incubation thal
muscle homogenates from pigs fed the 3% tallow diet wit

basal levels of a-tocopherol (Fig. 1). The increased uPis
susceptibility to lipid peroxidation by the soya oil gr97% jf

undoubtedly due to the increase in the percentage of Ccl ée
the muscle, since the rate of oxidation is dependent ©P
number of allyl groups present (Arakawa & Sagail, 1986) - 16°
addition, the lower levels of a-tocopherol in muscle S P
from pigs fed the soya soil diet may contribute to the a”
increased susceptibility to lipid peroxidation. Dietary
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§0C0pherol supplementation significantly increasgd the
Stability to 1ipid peroxidation of muscle from pigs fed
‘allow (p < 0.05) or soya oil (p < 0.01) diets.

., .Cooked muscle systems are particularly susceptible_to
9Xldation due to the release of haem iron as non-haem iron
Gray and Pearson, 1983; Morrissey and Tichivangana, 1985).

€ lipid composition of the diet also has a marked influence
°n oxidative stability. The data (Fig. 2) showed that cooked
Tuscle from the group fed the tallow diet had consistently
19Wer TBARS numbers than cooked muscle from the group fed soya
oil. Significant differences (p < 0.01) were observed after
48 h at g°c, However, in cooked muscle from pigs fed both
ta1_1Ow and soya oil diets, a-tocopherol supplementation led to
4 significant (p < 0.01) reduction in TBARS after 48 h of
Storage at 4°c.

CONCLUSIONS:

Modification of the fatty acid composition of porcine_
Muscle by dietary means resulted in increased susceptibility
0 1lipid oxidation and loss of shelf-life. However, dietary
Supplcmentation with a-tocopherol may be an effective means

lncorporating a-tocopherol into subcellular membranes and
Stabilising muscle tissue containing elevated levels of
POlyunsaturated fatty acids.

Table l.+-Fatty acid profiles of the neutral lipid fracFion
of muscle from pigs fed tallow and soya oil diets

Fatty acig Tallow diet?-2 Soya oil diet
(%) (%)
€14:70 0.59= 5.91°
Cl6:0 27.10 24.14"
Cl6:1 4.29= 3.51=
C18:9 13.55= 13.18
Cl8:1 45.11= 40.48"
€18:2 5.89® 13.29°
C18:3 2.33= 2.93=
€20:0 0.20% 0.38=
€20: 4 0.37= 0.03%
€20:5 0.25= 0.03%
§22=6 0.06= 0.312
Otal saturates 41.33= 38.41°
Otal unsaturates 58.24% 61 ;2%
atio:
g?sdturates/saturates 1.41® 1. 60>
:2/C18:1 0.13® 0.33°

ereem TR
aycfcent of total peak area of fatty acids listed :
€ans in the same row followed by different superscripts

re significantly different (p < 0.05)
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Table -Fatty acid profiles of the polar lipid fraction
uscle from pigs fed tallow and soya oil diets

Fatty acid Tallow diet*-= Soya oil diet

(%) (%)

vl o e e 0.36= 4 0.99°

C1l6 19.68 15, 80>

CTes " o 0.94

C18 o P o 1 g I WY G

Ci8:1 s ] 15.04;

C18:2 28.85" . 39 40 1

CY8: 3 2 2 o

C20:4 P 0 8.47=

C20:5 5 P 0.90"

cz2Z:t =78 trace®™

C22:%6 1. 30" 0.86=

Total saturates - 3 s %

Total unsaturates W E 66.61°

Ratio:

Unsaturates/saturates P b ks 2.0

C18:2/C18%1 222" g F e

"Percent of total peak area of fatty acids listed

‘Means in the same row followed by different superscripts

are significantly different (p < 0.05).

Table 3.-Mean a-tocopherol content of plasma and muscle
of pigs fed tallow and soya oil diets with basal
and supplemented levels of a-tocopherol acetate

Dietary treatment a-Tocopherol®

Plasma (pg/ml) Muscle (ug/g)

Tallow: p
basal a-tocopherol 2ol 0, 27" 3. 225 0'186
supplemented a-tocopherol Tl t 0.54% 8.00 £ 0.3
Soya oil: 62
basal a-tocopherol 2.07 + 0.25®  $0 o B 0-136
supplemented a-tocopherol 6.85 + 0.35° 6.96 + a2

“Mean values and standard error of the mean of six analyse®
performed in duplicate.

©»-<-“Means in the same column bearing different superscrlpt
differ significantly (p < 0.01)



TBARS, nmoles MDA / mg protein

Fig.1. Effect of dietary fat and a-tocopherol supplementation
on iron-induced lipid peroxidation in porcine muscle.

W, tallow with basal a-tocopherol acetate; (1,tallow with
Supplemented a-tocopherol acetate; A ,soya oil with basal
Q-tocopherol acetate; A ,80ya 0il with supplemented
Q-tocopherol acetate.

10['

TBARS, mg MDA / kg muscle

Time, days

Fig.2. Effect of dietary fat and a-tocopherol supplementation

On the TBARS numbers of pork patties stored at 4°C for up to

4 days. @ ,tallow with basal a-tocopherol acetate; [q,tallow
With supplemented a-tocopherol acetate; A ,soya oil with basal ;
G-tocopherol acetate; A,soya oil with supplemented a-tocophero
Acetate,
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