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a-TOCOPHEROL CONTENT, FATTY ACID PROFILES AND LIPID OXIDATIVE STABILITY IN IBERIAN PIGS 
MUSCLES AS AFFECTED BY DIET: EXTENSIVE SYSTEM AND MIXED FEEDS

Ramón Cava, Jorge Ruiz, Juan F. Tejeda, Teresa Antequera and Jesús Ventanas
Tecnología de los Alimentos. Facultad de Veterinaria. Universidad de Extremadura. 10071 Cáceres. Spain.

BACKGROUND
The Iberian pig breed has been raised traditionally in the South-western o f  Iberian Peninsula to produce meat to elaborate d ry -cu re d  

hams. Lipids from pigs fed extensively are characterised by a high content o f oleic acid and low content o f  saturated fatty acids 
reflecting fatty acid composition o f  feeds (Cava et al., 1997, Ruiz et al., 1998). Lipolysis and lipid oxidation are considered to be the 
major processes in the volatile flavour production o f  dry cured ham (López-Bote et al., 1990). So, this particular fatty acid profile is 
in part responsible o f  the sensory characteristics o f  dry-cured hams elaborated with thighs from pigs fed on acorns (López et al-, 
1992).
In pigs, fatty acid composition o f  dietary fat is deposited in fatty tissues with slight modifications due to particular digestive tract 
characteristics. This fact has brought out to the attempt to alter monounsaturated fatty acid composition o f  pig tissues by dietary 
means (St. John et al., 1987; Monahan et al., 1992). In addition , copper sulphate enrichment o f feeds has been attempted to increase 
monounsaturated fatty acids in depot fat (Elliot and Bowland, 1968).
a-tocopherol acetate (a-TAc) supplementation in feeds has been used profusely in lean pigs, producing an increase in the lip'1̂ 
stability to oxidative processes both ‘in vitro’ and in storage conditions (Monahan et al., 1992; Jensen et al., 1997). However studies 
o f the effect o f vitamin E supplementation on oxidative stability o f meat from pigs with a high content o f intramuscular fat, as the 
Iberian pig has, are scarce.

OBJECTIVES
The objectives o f this work were to study the effect o f extensive feeding and o f diets enriched with a-tocopherol acetate and copPer 
sulphate supplementation on fatty acid composition, a-tocopherol level and oxidative status o f  Iberian pig meat.

METHODS
Twenty-five castrate males crossed breed pigs (Iberian x Duroc 75%) weighed about 105 kg were divided randomly into five group® 
o f five animals each according to the feeding during the fattening period. One group were fed in extensive fattening system based 011 
acom and pasture (extensive). The other twenty pigs were feeding in confinement and fed on a control diet containing 20mg a~ 
TAc/kg o f  feed (control), and diets enriched with 125mg S 0 4Cu2/kg o f feed (Cu), lOOmg a-TAc/kg o f  feed (E) and 125mg SO4C «  
+ lOOme a-TAc/kg o f  feed (Cu+E). Pigs were slaughtered after 8 weeks at 145-160kg o f live weight.
M. Biceps femoris was dissected from thighs and intramuscular total lipids from muscle were extracted according to Bligh and Dyef 
method (1959). From the fat extracted, neutral lipids (NL) and polar lipids (PL) fractions were isolated according to the method 
developed by Garcia-Regueiro et al. (1994) determining fatty acid composition according to Cava et al., (1997). Determination o f0-' 
tocopherol was carried out by HPLC according to Mallarino (1992) for experimental diets; while a-tocopherol content in m usdeS 
was performed by the method o f Rey et al., (1997a). The liability o f  muscle tissue homogenates to iron-induced lipid oxidation ' vaS 
determined by the method o f  Kombrust and Mavis (1980).
The effects o f diet on fatty acid composition, lipid-induced oxidation, and tocopherol concentration were analysed using the Generé 
Linear Model o f  SAS (1997). Data were analysed as a completely randomised design. When a significant P was detected (P<0.05)- 
the comparative analyses between means were conducted using orthogonal contrasts.

RESULTS AND DISCUSSION
Data on chemical composition and fatty acid profiles o f diets are given in Table 1. Regarding a-tocopherol, pasture showed 
highest content all over the feeding analyzed (171.0 mg a-tocopherol/Kg DM). In reference to fatty acid profiles, acorns were higlier 
in monounsaturated fatty acids and lower in saturated and polyunsaturated fatty acids, specifically C l8:2 than mixed diets. Resu*ts 
agree with data reported in some papers involving the feeding o f  Iberian pigs (Cava et al., 1997; Rey et al., 1997b; Ruiz et al., 1998)- 
Muscles from pigs a-tocopherol supplemented contained 1.5 times higher than muscles from pigs fed on basal level o f a-TAc (Table
2) in agreement with others authors (Monahan et al., 1992; Jensen et al., 1997). Muscles from pigs raised in extensive feediaS 
showed higher concentrations o f  a-tocopherol than basal diets and even a-TAc-ennched diets as consequence o f the high conteU 0 
a-tocopherol o f  pasture (171mg/kg DM).
Copper supplementation and a-tocopherol supplementation did not produce differences in the percentages o f fatty acids in total i-1?' 
fat or in NL and PL agreeing with data reported by Monahan et al., (1992). However, great differences were found due to feeding 
extensive. Fatty acid composition o f  total lipids and NL fraction o f  pigs raised in acoms showed higher percentages o f  MUFA ^  
lower o f SFA than pigs receiving mixed diets. Feeding extensively resulted in a lower content o f PUF A in PL compared to PL 
pigs raised in mixed feeds. Similar findings have been described by Cava et al., (1997) in M. Masseter from Iberian pigs fed °n 
extensive feeding and on concentrate feeds.
Muscle homogenates from Iberian pigs raised a-TA c supplemented diets showed lower susceptibility to induced lipid oxidation ^  
those from pigs fed on a-TA c basal level diets as have been widely reported by numerous authors in lean pigs (Monahan et al., I 992’ 
Morrissey et al., 1996). Muscle homogenate TBA-RS values o f extensive raised pigs during the experiment were significantly 
than in those from pigs raised on commercial feeds. Differences in susceptibility o f muscle homogenates to lipid oxidation 111 
commercial feeds pigs were clearly related to muscle levels o f a-tocopherol, meanwhile the intensity o f  lipid oxidation in extensiv̂  
pigs muscle homogenates seemed to be associated to both fatty acid composition, particularly o f polar lipids, and a-tocophef0 
content o f muscles.
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SE C L U S IO N S

tocopherol acetate supplementation in Iberian pigs feeds has been showed as an effective method to increase vitamin E content o f 
scies and increase their stability against to oxidative reactions.

the r  r? 1C£S m fatty acld proflles and •'P'd oxidative susceptibility in muscles from pigs raised on extensive and mixed feeds could be 
ractors responsible o f  the sensory quality o f hams elaborated with their meat.
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Table 1.. Analyzed composition of experimental diets, acom and pasture1.

__________ Mixed diets Extensive
Table 2.- a-tocopherol content (pg g '1 DM) of muscles from pigs raised in 

extensive or in mixed diets.

matter

c,mde Protein (% DM) 
P (% DM)
Ar"de flb«  (% DM)
^ h(%DM)
NFe (%DM)

o't0c°Pherol (mg/kg DM) 
Pper (mg/kg DM)

Control E Cu E-Cu Acorn Pasture
89.01 89.95 90.47 90.78 67.05 26.35 Mixed diets
13.62 13.56 12.19 13.39 4.71 13.72 Extens4.47 4.75 4.84 4.24 6.34 6.26
4.92 4.32 4.39 4.54 5.70 22.22 B.femoris 15.55 5.85 9.38 5.68 7.83
6.92 5.08 4.80 4.89 1.70 7.31

70.07 72.29 73.78 72.94 81.55 50.49 Contrasts: 1: Extensive vs others, 2: Cu suppl.

Pooled
SD
0.77

Contrasts

? thers s f a  

:! (n'7)

4¿(n;3)

19.50
17.40

125.40
15.60

21.60
46.60

108.00
41.80

20.20
ND

171.00
ND

23.72 23.93 23.51 24.03 12.59 15.57
9.37 9.74 8.99 10.01 3.22 2.03
1.16 1.17 1.13 1.15 0.25 1.09
1.33 1.27 1.38 1.35 0.09 0.35

30.31 30.18 30.44 29.55 66.06 9.35
28.82 29.00 28.65 27.89 14.67 11.82
3.18 3.08 3.28 2.92 1.01 44.94

: P<0.001

1 Analyzed according AOAC methods (1984).

Table 3.- Fatty acid profiles (%) of intramuscular fat, neutral lipids (NLs) and polar
lipids (PLs).

Extens
Mixed diets Pooled

SDControl E Cu E-Cu
SPA 33.58 36.34 35.97 36.49 36.06 0.30

(S Mufa 58.97 56.49 55.88 56.87 56.10 0.29
PUFA 7.46 7.17 8.16 6.64 7.84 0.27

SFA 33.99 37.18 36.32 36.69 36.75 0.30
S Mufa 59.00 56.17 56.41 56.24 56.32 0.32

PUFA 7.01 6.66 7.26 7.07 6.94 0.29

SFA 29.55 28.38 28.74 27.21 27.79 0.30
£ Mufa 18.44 16.50 14.54 16.86 16.93 0.42

pufa 52.01 55.12 56.72 55.93 55.28 0.55

Contrasts

ns ns ns

ns

ns

Control ■  Cu □  E+Cu •  E O Extensive O  
Figure L- Iron-induced lipid oxidation in muscle homogenates of 

Iberian Dies.

*: P<0.05; **: P<0.01; ***: P<0.001
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