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Background
Lipid oxidative processes affect meat quality and safety. Lipid oxidation is mainly due to oxidation o f  membranal phospolipids. To protect 
themselves against the damage induced by reactive oxygen species (ROS), the cells developed protective antioxidant systems. These systems 
include preventive antioxidant enzymes such gluthathione peroxidase (GSHPx), catalase (CAT) and superoxide dismutase (SOD), a- 
Tocopherol (vitamin E) and carotenoids ((3-carotene and lycopene) are into a second group o f  protective agents (Halliwell et al., 1995). The 
balance o f  antioxidants vs prooxidants is maintained in the living animal, but this is not the case for meat and meat products (postmortem 
conditions)
Dietary antioxidant supplementation is an efficient mean for increasing the oxidative stability o f  meat (Buckley and Morrissey, 1994). In this 
sense, the use o f  natural antioxidant has increased during last years because o f  the word wide trend to avoid the use o f  synthetic food 
additives (Frankel, 1993).
Several studies suggest that a-tocopherol is the most effective lipophilic antioxidant to protect muscle against oxidative damage. Results of 
the effectiveness o f  (3-carotene are not so clear (Ruiz et ah, 1999). In vitro studies, the tetraterpenic carotenoid lycopene have shown to be 
one o f  the most powerful antioxidant (Stahl and Sies, 1996), but any study on the use o f  this compound as animal nutrition dietary 
antioxidant has been carried out.

Objetives
GSHPx, CAT and SOD activities and TBARS (Thiobarbituric Acid Reactive Substances) levels in breast and thigh muscles from broilers has 
been evaluated. The consequences o f  feeding natural antioxidants (a-tocopheryl acetate, (3-carotene and lycopene) on the enzyme activity 
and lipid oxidation were also investigated.

Methods
Broilers were divided into four groups and fed with different diets. One group (control) was fed only a basal diet including 20 mg/Kg o f 
tocopheryl acetate and lard as fat source. A  second group was fed the basal diet supplemented with 30 mg/Kg o f  a-tocopheryl acetate. A 
third group was fed the basal diet supplemented with 30 mg/Kg o f  a-tocopheryl acetate and 15 mg/Kg o f  (3-carotene, and a fourth group was 
fed the basal diet supplemented with 10 mg/Kg o f  lycopene. At the end o f  each experiment, broilers were slaughtered, their breasts and 
thighs were removed, vacuum-packed and stored at -20°C until analyses.
The extract for the enzymatic activities analyses as well as the GSHPx activity was obtained according to the assay described by DeVore and 
Greene (1982). GSHPx activity was expressed as nanomoles o f  NADPH oxidized per minute per mg o f  protein.
SOD activity was measured according to Marklund and Marklund assay (1974) based on the ability o f  SOD to inhibit the autoxidation of 
pirogallol. This activity was expressed as units o f  SOD per mg o f  protein.
CAT activity was determined by measuring the spectrophotometric decrease in hydrogen peroxide at 240 nm (Mei et al. 1994).
Protein content o f  samples was measured by the procedure o f  Lowry et al (1951).
Iron-induced TBA test was carried out according the method o f  Komsbrust and Mavis (1980) in order to evaluate the lipid oxidation degree 
o f  samples. Results were expressed as nmols malondialdehid (MDA)/mg tissue.

Results and discussion
The activity o f  the antioxidant enzymes was higher in thigh than in breast due to the different oxidative metabolism o f  these kinds o f  muscles 
(Tables 1 and 2).
Results from breast muscles (Table 1) showed that groups fed natural antioxidants presented higher SOD activity in relation to control group 
fed basal diet (p<0.05). No differences were noticed in CAT activity and, control and lycopene groups displayed a reduced, but not 
significant, GSHPx activity compared with the rest o f  the treatments. Statistically significant difference in TBARS levels (p<0.05) was 
obtained in samples from animals supplemented with a-tocopherol (T2) due to the protective effect o f  the compound. This result was no1 
found when broilers were fed a-tocopherol plus (3-carotene. This agrees with results obtained by Carreras et al. (2002) in raw breast broilel 
meat.
Results obtained from thighs are shown in Table 2. In this case significant differences in SOD activities were not found. GSHPx and CA^ 
enzymes displayed similar behaviour, since carotenoid supplemented samples showed lower enzyme activities. The main differences were 
obtained when compared samples from T2 and T3 because o f  the competition between the two antioxidants. TBA obtained result’ 
confirmed the vitamin E efficacy although higher doses were required to obtain the same effect than in breast muscles.
Arising from this work, it seemed that (3-carotene and lycopene at tested doses were not enough effective to control the oxidative process 
proving the effectiveness o f  a-tocopherol supplementation.
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Table 1. Antioxidant enzyme activities and iron-induced TBA values from raw breast muscles

GSHPx SOD CAT TBARS
(nmols of NADPH/ (units of SOD/mg (pmols of H20 2/min (nmols MDA/mg

min mg prot) prot) mg prot) breast)
u *etary
group Mean S.D. Mean S.D. Mean S.D. Mean S.D.
(n=1 0 )

T l 4.26 ab 0.50 1.56 cd 0.50 0.61 0.47 0.143 a 0.029

T2 4.41 ab 0.74 1.96 a 0.66 0.54 0.21 0.112 b 0.043

T3 4.53 a 1.17 1.93 ab 0.61 0.47 0.25 0.131 a 0.024

T4 4.27 ab 0.80 1.94 a 0.26 0.49 0.28 0.131 a 0.033

different superscript letters in the same column denote significant differences (p<0.05)
Experimental treatments: T1 basal diet (control), T2 basal diet supplemented with 30 mg/Kg o f  a-tocopheryl acetate, T3 basal diet 
SuPplemented with 30 mg/Kg o f  a-tocopheryl acetate and 15 mg/Kg o f  |3-carotene, T4 basal diet supplemented with 10 mg/kg o f  lycopene.

Table 2. Antioxidant enzyme activities and iron-induced TBA values from raw thigh muscles

GSHPx SOD CAT TBARS
(nmols of NADPH/ (units of SOD/mg (pmols of H20 2/min (nmols MDA/ mg

____________ min mg prot)_______________prot)_________________ mg prot)________________ thigh)
D'etary
group
(n=T 0 )

Mean S.D. Mean S.D. Mean S.D. Mean S.D.

Tl 6.89 abc 0.83 2.23 0.59 1.02 a 0.27 0.125 ab 0.022

T2 7.05 ab 0.42 2.36 0.62 0.92 ab 0.24 0.117 b 0.028

T3 6.34 c 0.51 2.01 0.55 0.76 c 0.16 0.119 b 0.030

T4 6.47 bc 0.43 2.43 0.69 0.79 bc 0.14 0.128 a 0.030

^'fferent superscript letters in the same column denote significant differences (p<0.05)
xPerimental treatments: T1 basal diet (control), T2 basal diet supplemented with 30 mg/Kg o f  a-tocopheryl acetate, T3 basal diet 
^Pplernented with 30 mg/Kg o f  a-tocopheryl acetate and 15 mg/Kg o f  (3-carotene, T4 basal diet supplemented with 10 mg/kg o f  lycopene.

471




