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BACKGROUND

Oxidation reactions are a major cause of deterioration in meat quality and adversely affect attributes such as colour, flavow
and nutritive value (Pearson et al., 1983). The oxidation reactions that occur in muscle post slaughter can be accelerau?d
processing factors such as mincing, freeze-thawing and exposure to high oxygen atmospheres or ultra-violet light. Dleta_ry
components are known to affect the susceptibility of muscle components to oxidise and can thereby influence meat qual
(Monahan, 1995). Dietary lipids, for example, can influence the fatty acid profiles of muscle lipids and the susceptibility of th?se
lipids to oxidise (Larick and Turner, 1989). Pro-oxidant components in the diet can increase susceptibility of muscle to oxidatio”
(Kanner et al., 1990). On the other hand, antioxidants of dietary origin can increase the oxidative stability of muscle with beneficid
effects on flavour and colour and the effect of dietary vitamin E on the oxidative stability of muscle is well established across ’
variety of species (Buckley et al., 1989; Faustman et al., 1989). Muscle Se levels have been shown to respond to dietary Se (D‘?Vore
et al., 1983; Ekholm et al., 1990) and the Se-dependent enzyme glutathione peroxidase (Se-GSH-Px) functions as an antioxlda“t’
converting lipid peroxides into less reactive products.

OBJECTIVE ]
The objective of the present study was to investigate the effects of vitamin E and Se in beef animal diets on muscle vitami?
and glutathione peroxidase activity and on the oxidative stability of beef.

METHODS

Animals and diets. 28 beef animals were randomly divided into 4 groups of 7 and assigned to one of 4 diets for 55 days
before slaughter. The dietary treatments were as follows: group A received a control diet consisting of a barley-based conCef{tra 0
ration with 20 I.U. vitamin E (dl-a-tocopheryl acetate)/kg and 0.1 mg/kg inorganic Se; group B received the group A diet with
vitamin E supplement of 300 L.U./kg; group C received the group A diet with a supplement of 0.3 mg/kg organic Se/kg; grovP
received the group A diet with a vitamin E supplement of 300 LU. E/kg diet and 0.3 mg/kg organic Se/kg diet. At 24 h postrﬂortern
the M. longissimus dorsi samples were taken from each carcass. Samples for Se-GSH-Px activity measurement were froze? S
immersion in liquid N, and stored at -20°C prior to analysis. Muscle samples were also vacuum packaged and stored at -20°C for &
tocopherol analysis and oxidation studies.

Muscle vitamin E (a-tocopherol). Muscle vitamin E levels were determined by the method of Buttriss and Diplock (1984)'

Se-glutathione peroxidase activity. Se-GSH-Px activity in muscle extracts was measured according to the metho
DeVore and Greene (1982) and expressed as nmoles NADPH oxidised/min/mg protein. B

Lipid and oxymyoglobin oxidation in beef stored in high oxygen packs. Muscle samples were thawed at 4°C, mince™
placed in gas impermeable polyvinylchloride bags, evacuated and flushed with 80 % 0,:20 % CO,. All samples were stored ff’r ug
to 14 days at 4°C. Lipid oxidation was determined following the method of Siu and Draper (1978) and expressed as 2-thiobarb1tune
acid reactive substances (TBARS) in mg malonaldehyde/kg muscle. Oxymyoglobin oxidation was monitored according t©
method of Krzywicki (1982) and expressed % of total myoglobin.

Statistical analysis. The data was analysed by ANOVA using the General Linear Model procedure of SAS®. Differe
between treatment means at the 5% level were determined using the LSD test.

nces

RESULTS AND DISCUSSION :
Dietary vitamin E supplementation led to a 3-fold increase in muscle a-tocopherol levels (P<0.05) (Figure 1). The results o
in agreement with other studies (Faustman et al., 1989; Amold et al., 1993; Lanari et al., 1995). Previous studies in our Jaborato™; :
involving supplementation of silage-fed animals, did not produce clear-cut effects on muscle vitamin E levels and it was pr‘)posect j
that variation in the intake of a-tocopherol from silage may have been responsible for the lack of a vitamin E supplementation Cffeer |
(O’Grady et al., 1998). In the present study, the basal vitamin E level in all diets was controlled and, probably because of the Jow |
level of intake of the high energy concentrate relative to silage, the effect of supplementation was more pronounced. C'

0
The levels of Se-GSH-Px activity fell within the range previously reported by DeVore and Greene (1982). Howevel .
significant difference in Se-GSH-Px activity was observed between animals fed control (0.1 mg/kg) and supplemental (0.3 m((jO 09

levels of Se (Figure 2). It has been reported that in chickens fed levels of selenium similar to those used in the present study F
mg/kg and 0.31 mg/kg Se) Se-GSH-Px activity was significantly higher in the supplemented group (DeVore et al. 1983). Ekhol® ¢
al (1991) reported a significant effect of dietary Se on muscle Se but the basal diet contained a level lower (0.03 mg/kg) tha?
basal diet in the present study. ple
Muscle vitamin E of animals receiving the basal dietary vitamin E level was below that shown to be necessary for accept? ne
colour stability (Faustman et al., 1989; O’Grady et al., 1998). Oxymyoglobin and lipid oxidation in muscle from animals f€ &
basal vitamin E level was higher (P < 0.05) than in muscle from the vitamin E-supplemented group (Figures 3 and 4). The effect in
vitamin E on lipid oxidation in animal tissues is well established and the effectiveness of vitamin E in inhibiting oxymyo8° )
oxidation may be attributed to its role in protecting myoglobin from the effects of oxidising lipids (O’Grady et al., !
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SU_SCeptibility of minced beef stored in high oxygen packs to oxymyoglobin and lipid oxidation was unaffected by dietary Se level
18ures 3 and 4). These results were not unexpected since muscle Se-GSH-Px activity did not respond to the dietary Se level.

CONcLUSIONS
In beef animals fed concentrate-based diets muscle vitamin E levels respond to dietary vitamin E when dietary levels increase
10m 20 to 320 I.U./kg. Muscle glutathione peroxidase activity is unaffected by increasing dietary Se intake from 0.1 — 0.3 mg/kg or
Y dietary vitamin E, at the levels studied. The oxidative stability of muscle (oxymyoglobin and lipid stability) increases with
Nereased vitamin E demonstrating that the sensory quality of beef may be influenced by muscle vitamin E level. Elevating dietary
® While adhering to regulations relating to dietary Se, does not affect the oxidative stability of muscle tissue. The results suggest
ha adjusting dietary Se has limited potential for enhancing the quality of beef or accentuating the effect of vitamin E.

UTERATURE
old, R.N., Scheller, K.X., Arp, S.C., Williams, S.N., Buege, D.R. and Schaefer, D.M. (1992). J. Anim. Sci. 70, 3055-3065.
Bucklcy, D.J., Gray, J.I., Asghar, A., Booren, A.M., Crackel, R.L., Price, J.F. and Miller, E.R. (1989). J. Food Sci. 54, 1193-1197.
Ultriss, J.L. & Diplock, A.T. (1984). Methods in. Enzymol. 105, 131-138.
evOr‘a, V.R. and Greene, B.E. (1982). J. Food Sci. 47, 1406-1409.
Vore, V.R., Colnago, G.L., Jensen, L.S. and Greene, B.E. (1983). J. Food Sci. 48, 300-301.
khOlm, P., Varo, P., Aspila, P., Koivistoinen, P. and Syrjala-Qvist, L. (1991). Brit. J. Nutr. 66, 49-55.
FHUStman, C., Cassens, R.G., Schaefer, D.M., Buege, D.R., Williams, S.N. and Scheller, K.K. (1989). J. Food Sci. 54, 858-862.
aner, J., Bartov, 1., Salan, M.O. and Doll, L. (1990). J. Agric. Food Chem. 38, 601-604.
Zywicki, K. (1982). Meat Sci. 7, 29-36. Siu, G.M. and Draper, H.H. (1978). J. Food Sci. 43, 1147-1149.
agan, M.C., Schaefer, D.M., Cassens, R.G. & Scheller, K.K. (1995). Meat Sci. 40, 33-44.
drick, D.K. and Turner, B.E. (1989). J. Anim Sci. 67, 2282-2293.
Onahan, F.J. (1995). In Meat Quality and Safety as Affected by Primary Production, A.J. Moller, M.M. Mielche and P. Barton-
f‘de, eds., ECCEAMST Foundation, The Netherlands.
)Grady, M.N., Monahan, F.J., Bailey, J., Allen, P., Buckley, D.J. and Keane, M.G. (1998). Meat Sci (in press).
Gfady, M.N., Monahan, F.J., Mooney, M.T., Butler, F., Buckley, D.J. and Allen , P (1996). Ir. J. Ag. Food Res. 35, 192-193.
Carson, A.M., Gray, J.I., Wolzak, A.M. and Horenstein, N.A. (1983). Food Technol. 37, 121-129.
U, G.M. and Draper, H.H. (1978). J. Food Sci. 43, 1147-1149.

%@ dir 2
§ 3] T £ 15 | T
B 7 &
: 2 I i & 1% I L T [
) :° B i B
§ 1 . : % 3
0 ],‘ i | - 0 : : i —
Control C+E C+Se C+E+Se Control C+E C+Se C+E+Se
Flg L. Vitamin E levels in muscle from animals fed control Fig 2. GSH-Px activity in muscle from animals fed control
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83, Oxymyoglobin oxidation in muscle from animals fed Fig 4. Lipid oxidation in muscle from animals fed
control and supplemented (C+E, C+Se and C+E+Se) control and supplemented (C+E, C+Se and C+E+Se)
diets. diets.
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