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Background

1QQM Fipid 0Xldatl°"  has,been shown t0 be h,Sh|y dependent on the feeding background of meat-producing animals (Buckley et al,;n t  e v? °n a number °f fact°rs the ^  -defel!, t the Presence o f antiox,dants (Monahan et al„ 1992) and prooxidants (Apte and Motffsssey, 1987). Muscle contains a 
defensive antioxidant complex, that includes enzymes, metal binding proteins and free radical scavengers such as a-tocopherol a- 
Tocophero is concentrated m membrane fractions such as mitochondrias and microsomes (Machlin 1984) and is known to improve
Morrisse et al > 1995) 0 "  the other hand, metals ions such L  iron «  co p p r, em ^ n s  (Apte ^
Morrissey, 1987) and enzymes (Asghar et a l, 1991) catalyze lipid peroxidation. W P ' P

t Ibenan plg 1S an autochthonous breed which is extensively fed in evergreen-oak forest in the South West o f Spain Feeding diets
acid l d  Ct°rnS h f T  P" " Clpally’,Which provide high amounts o f monounsaturated fatty acids (acorns), n-3 polyunsaturated fatty 
acids and a-tocopherol (grass) (Rey et al., 1997). Furthermore, exercise provide high myoglobin content

treatment on” t d ” m X T d  S S T " ’  '" V° 1Ve " *  *d‘‘“ i° n “  ° f  " *  o f d i e «

Objetives

• Tbe ob> ctive o f this study was to assess the effect o f salt addition in the pattern oflipid oxidation of muscle system from pigs fed 
extensively or in confinement with diets containing pro/ or anti/ oxidants. P

Methods

“ T *  Í V bT T  pigS (n=125)JWeighing 105 kg approximately, were randomly allotted to five groups according to the type 
of feeding durmg the finish-fattening period (last 56 days prior to slaughter). A group was raised in extensile conditions w lh  available

f  II • / f ° o i 2 Ue7 U, S T  Q rotundlfolla) The other four groups were raised in confinement and were assigned to each of the 
B h ’° mg a "tocopherol/kg feed (BASAL); (3) Basal diet with 100 mg a-tocopherol/kg feed (B+E); (4)

asal diet with 125 mg CuS 0 4.5Hj0  (B+Cu);(5) Basal diet with 125 mg CuS04.5H20  and 100 mg a-tocopherol/kg8feed (B+Cu+E)

S t e T a l  099y7S; S ° WÍn§ ^  A° AC (,984) methods Fat was ™ e d  as prev10usly defcribed by López-

Animals were slaughtered and samples from longissimus dorsi muscle were taken TBARS (Thiobarbituric acid reactive

SampleS Were eValUated at 4°C under fluorescent hght et 0,3,6 and 9 days (Salih et al,1987). When salt was added (2%), the same procedure was used. V
. Tbe extractlon of muscle microsomes was achieved by differential centrifugation (Ashgar et a l, 1990) The peroxidative stability 

of the isolated microsomes was determined by a modification of the method described by Kanner and Harel (1984). a  and y-tocopherols 
concentration in microsome extracts was measured as described by Rey et al (1997)

using J t o g S Z Z Z T  eV" '"a,' d ^  " "  GLM ^  ^  “ mpar,,,Ve b“ » “ " “ >"» ™ re conduc«)

Results and discussions

literal 7 % ™  7  / b ^ a T T " ' ^  (Table ^  Wh’Ch “  characterized b>' a vei7  high content o f oleic acid. This is in agreement to the 
terature (Rey e/ at, 1997). Furthermore, acorn has a high content o f y-tocopherol, which had not been reported before Grass shows a

S u X «  al! m n " “ C‘" 0“ ", h e r 0 1 ° f,b‘ > "  ¡S reladVdy "i8h »”d ¡S ¡n * S ~ '  “  “
the nth TBARS Vax 7  WCre linea,SUred (F'gu and extensive feeding foerian pigs had significantly (P<0.02) higher lipid oxidation than
M ortssev l S  I  r h: e: U S h ™  T f  7 "  reT rted bef0re and il might be explained by a higher myoglobin content (Apte and Morrissey, 1987) and by a higher n-3 fatty acids concentration in tissues (López-Bote et a l, 1997) than the other piss Groups
supplemented with a-tocopherol acetate had significantly (P<0.02) lower lipid oxidation than the other groups as has been found before

h 7 h 7 v 7 7 t h a n  freVth ÍV * ®  ^  ^  Pf l  rtcelvm& supplemented diets with copper sulphate did not show significantly 
lgher vaiues than the other pigs. This can be explained by the low deposition o f  copper in muscle tissue (Luo and Dove, 1996)

been fn 1 7 7  ^  T ° Wed 3 S1.miT r trend (F,g 2)’ except the extensive feeding group that showed intermediate values. It haS
been found that salt can modify proteolic (Sarraga et a l, 1989) and lipolitic enzymes activity (Toldra, 1992) Salt may be reduced the
acttvtty o f some proox.dant enzymes that could be another factor to explain the high lipid muscle oxidation in extensive feeding pigs.

When muscle microsomes were induced to peroxidation (Fig. 3) some similar effects were observed. a-Tocopherol showed a 
significantly (p<0i)2) antioxidant effect that is in agreement to other authors (Monahan et al, 1994). Also, groups supplemented with 
copper sulphate had a higher oxidation than the other groups, but the significative differences were not found. Nevertheless microsomal 
fraction from Iberian pigs fed extensive diet had the lowest significative (p<0.02) oxidation after 2 hours o f incubation time ’

“ -Jocopherol concentration in muscle microsomes from pigs supplemented with 100 mg a-tocopheryl acetate/kg feed (Fig 4) 
wassignificiintly higher (P<0.0001) than those from pigs that received a basal diet as has been reported by Asghar et al (1991) Extensive 
feeding Iberian pigs had an intermediate a-tocopherol concentration in microsome fractions that it was lower than the concentration from 
pigs supplemented with a-tocopherol. So the lowest oxidation of membrane extracts in pigs fed extensively cannot be attributed 
exclusively to differences in a-tocopherol concentration in membrane extracts (Rey et a l, 1997). Furthermore it was found a
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t S ^ I  (F>,: ° ° 00 ' ) h'gber '/'tocopherol concentration than those from pigs fed mix diets. A higher antioxidant activity of y-
C0mp7 d f ;  a -t0C°Pherol ^  1986> It •« »  possible the effect o f other natural antioxidants or even 

xiaant enzymes that are increased with the exercise (Ji et al., 1986).

inclusions
Salt addition modified the trend in muscle lipid oxidation.

feedin^Tvf1̂01 ° f  aCOrns,an‘J a -tocopherol o f grass resulted higher a  and y-tocopherol concentration in microsomal fraction from extensive 
'Hieh h- ermn PlgS> WhlCh lmProved the microsomal lipid stability. Possibly other natural antioxidants may be involved 
-Q iL  tery leve,s o f a -tocoPheryl acetate improved the antioxidative status o f muscle and microsomal fraction from Iberian pigs, 

y copper suplementation had limited effect on the oxidative stability o f muscle and microsomal fraction from Iberian pigs
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T able 1 - Analyzed composition of experimental diets (Iberian pigs) 

________ Basal
Dry matter
Crude protein (% DM)
Pat (% DM)
Crude fiber (% DM)
Ash (% DM)
NpE (% DM)

a 't°copherol (mg/kg DM) 
^'tocopherol (mg/kg DM)
Copper (mg/kg)

patty acids (g/100 g fatty acid)
Cl6:0 24,86
C l8;0 9 g 2
C,8;l (n-9) 31,77
Cl 8:2 (n-6) 30,21

(n-3)_____  3,33

89,01
13,62
4,47
4.92
6.92 

70,07

9,5
4,2

17,4

B+E B+Cu B+E+Cu Acorn Grass
Fig-1

88,95
13,56
4,75
4,32
5,08

72,29

90,47
12,19
4,84
4,39
4,80

73,78

125,4 21,6
3,3 3,4

15,6 46,6

24,95 24,78
10,15 9,48
31,46 32,09
30,23 30,20
3,21 3,46

90,78
13,39
4,24
4,54
4,89

72,94

108,0
5,5

41,8

25,46
10,60
31,30
29,54
3,09

67,05
4,71
6,34
5.7
1.7 

81,55

20,2
94,8

nd

12,90
3,30

67,72
15,04
1,04

26,35
13,72
6,26

22,22
7,31

50,49

171.0
61.0 

nd

18,60
2,42

11,17
14,12
53,69

TBARS values of M. longissimus dorsi from 
Iberian pigs fed experimental diets.

Fig-2- TBARS values ° f  M. longissimus dorsi Fig.3- MetMb/hydrogen peroxide lipid peroxidation of
with 2% added salt from Iberian pigs fed muscle microsomes from Iberian pigs fed experimental

experimental diets. j j ets
Fig.4- a  and y-tocopherol concentration of muscle 

microsomes from Iberian pigs fed experimental diets.
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