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b
ol ;;f:ects of feeding fresh or heated sunflower oil on the a-tocopherol status and oxidative stability of
b Muscle were investigated.
n Were fed fresh or heated sunflower oil (1400C x 24 h; 54 meq peroxide oxygen/kg) containing
| V‘?lS of 30 mg of a-tocopheryl acetate/kg feed or supplemented levels of 200 mg/kg over a six
y;piinod-. The consumption of heated sunflower oil resulted in significant reductions in o-tocopherol
iy b'T01ler thigh and breast muscle. Heated sgnflower oil also resulted in increased rates pf oxidation
mCamd”d br;z\sl \n\\uscle. .However, oveirg]'l dietary a—toc.opheryl‘ aceta.te. su‘pplemematlon had a

protective effect against the destabilizing effect of oxidized dietary lipids in muscle.
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! ion is one of the major causes of deterioration in the quality of meat and meat products during
"heTlhe r;ue‘;md extent of hp\{:i ox1da¥10n are depgndent on a number of factors, the most important
i L evel o‘t polyunsaturated tz‘my acids present 1n\the particular muscle system. Oils are usually
g, Poultry' feeds to meet the high energy de‘mand c‘)t‘fas‘t growing broilers (Brue and Latshaw, 1985).
he&l; Very lm.le work has be;n d(){]e on the effects of te&?dm‘g low quality or oxidized .oil on the growth
‘m“Qn of broilers or lhef qualny‘ot the muscle fpod. Oxidation of unsaturz}[ed fatty acids result; in Fhe
'L,[ manOf a c.omplex mixture of carbonyls (Reindl and Stan 1982; .Morrlssey and Apte, 1988) which
#983) Y quality characteristics such as colour, flavour, texture, nutritive value and safety (Pearson et
i ;5 'eVidence that some oxidation products may be absorbed from the intestine (Draper et al.,1984;
}“bi ‘1:I'.' 1984) and it is possible that they may be incorporated into tissues and result in oxidative
?‘.mizindtlon of membrane phosp‘hohplds. Dietary a—tocophe.rol. may offer an effeqwe means of
-‘ludg the adverse effects of increased unsaturated fatty acid intake on the oxidative stabllny. of
rt‘*‘%eg Meat products. It is well established that o-tocopherol supplementation of poultry diets
lyy ~ ®-tocopherol concentrations in the tissue and consequently increases the stability of the meat
:kene[ al., 1983: Lin et al., 1989). Lakesvela (1960) described an improvement in the flavour of
f’l\u[igmeﬂl by dietary vitamin E supplemenmtion,. »‘vhlle.Ma'rusich et al., (1975) reported a good
]Dh%n between TBA value as a parameter of lipid oxidation or index of rancidity and the a-
4] Content of breast muscle in both broilers and turkeys.

by Of this study was to investigate the effects of heated sunflower oil in broiler diets on:

the thCOpherol concentrations of muscle tissue,

Per, l.lscﬁptibility of muscle_ tissue to iron-ascorbate induced

the Oi_alion and

Yl\ER] dative stability of thigh and breast muscle.

:,-QQIVALS AND METHODS

o,

Mg Ind diets

’xgr%red and forty four Cobb 500 broilers obtained from a commercial hatchery were randomly assigned
‘f‘h 0 PS and fed diets containing 6% fresh sunflower oil containing 30 mg o-tocopherol/kg diet (FSO-30),

‘XUJ‘ lower oil supplemented with 200 mg o-tocopheryl acetate/kg diet (FSO-200), heated sunflower oil
‘Z’Dher “dted sunflower oil supplemented with 30 mg a-tocopheryl acetate/kg diet (HSO-30) and 200 mg a-

| Wale acetate/kg diet (HSO-200). The heated sunflower oil diet (HSO) contained no o-tocopherol. Feed
‘J@hlerr Were provided ad libitum. Body weight was determined weekly. After 6 weeks chicks were
y, o, Tissues were stored at -200C until required for analysis.

W, 1% of i)

j‘ed :.T Oil was heated in an oil bath at 1400C for 24h with aeration. The peroxide value of fresh and

Lop Was determined by the method of Lea (1946). The peroxide value increased to a maximum of 54

\.11]()% ?eroxide oxygen/kg. a-Tocopherol in muscle tissue was extracted by the method of Buttriss and

04 0;984) and determined by HPLC (Sheehy et al., 1991). Total lipid content was determined by the
Burton and Ingold (1985). The stability of muscle tissues to iron-induced lipid peroxidation was
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determined by the method of Kornbrust and Mavis (1980). Thiobarbituric acid reacting substance> . w‘ v
were determined by the method of Beuge and Aust (1978) and reported as nmoles malonaldehyd® P oy,
protein. Protein was determined by the method of Lowry et al, (1951). \.1”

A
Oxidative stability of muscle il gy
Thigh and breast muscle were trimmed and minced with or without 1% NaCl, using a Convcnlloﬂ.‘ Jm‘ﬂ“
grinder. Samples of muscle were assessed for lipid oxidation immediately and at regular intervab iy
storage at 40C for 14 days. - rrg;\id b
The extent of lipid oxidation was assessed by the 2-thiobarbituric acid method of Ke et al., (1977): |
were expressed as mg malonaldehyde per kg of tissue. ‘RhUr

My
RESULTS -
a-Tocopherol concentrations oG
The effect of feeding fresh or heated sunflower oil on the o-tocopherol concentrations in chick I“USCI]LCN\ I
shown in Figure 1. Thigh and breast muscle from chicks consuming HSO had lower «trr“’cqpllivhﬂ! 3
concentrations when compared to muscle from chicks fed FSO-30. Chicks consuming HSO-30 had ?h?g}\‘ b
a-tocopherol concentrations than those fed HSO, but o-tocopherol levels were lower than: those O ; i

fed FSO-30.

(Y
. . ; : : an c0-200 Vo kg
Tocopherol concentrations in thigh and breast muscle of the groups fed HSO-200 and FSO 2 L 8

significantly (p<0.05) higher than those of chicks fed HSO-30 and FSO-30. However, values for the );]5 0 Mg
fed HSO-200 were significantly (p<0.05) lower than those of chicks fed FSO-200. Higher uoncemrul‘{‘lh i
a-tocopherol were deposited in the thigh than in breast muscle. This finding is in accordanc® “Lmu‘i? J\Unl
earlier observations of Sheldon (1984). This effect may be associated with the more highly o i
vascular system and higher lipid content (Lin et al., 1989) of thigh muscle. i

.‘_‘hy‘
Iron-ascorbate induced lipid peroxidation ‘ 'ﬂcngll‘ﬁ‘ i
The susceptibility of muscle to lipid peroxidation was determined by incubation of tissue ”oﬂw:chicl\" o
with iron-ascorbate for various lengths of time. The TBARS concentrations in muscle tissu€ f-“’,'?{ re ) 0y
fed various fresh or heated sunflower oil diets did not differ significantly (p<0.05) at time zero (Fig i

As incubation time increased, TBARS concentrations increased more rapidly in thigh and bffi"*[HgO,j[‘\j
from chicks fed HSO, compared to those fed HSO-30 and FSO-30. Muscle tissue from chicks fed »B;\R‘\
was more resistant to peroxidation than that of chicks fed HSO, HSO-30 or FSO-30. H<>\\'Ci’€ﬁ 200 i

concentrations were significantly (p<0.05) greater than those in muscle from chicks fed FS04 hcf“l
incubation period of 140 min. In general, the results indicate that high dietary and tissue <’<“OC.L;1(ioﬂ |
concentrations are associated with increased stability of muscle to iron-ascorbate induced lipid i
Storage stability of muscle s Lhi"ki‘ 8.
TBARS concentrations in thigh and breast muscle from chicks fed HSO-30 were higher than those —1“:\}15‘ h
fed FSO-30, after 14 days of storage at 4°C (Figure 3). Chicks fed HSO-200 and FSO-200 had loweT ~ pick® i
concentrations in muscle compared to those fed HSO-30 and FSO-30. Thigh and breast muscle frof 1 36
fed FSO-200 was the most stable to oxidation after 14 days of storage at 4°C. 3 Slori‘f"‘i -
These results are in accordance with the beneficial effects of o-tocopherol supplementation Of the 1oV an” A
stability of raw chicken during refrigerated storage reported by Marusich et. al., (1975) and B b
Bornstein (1981). 3[1’0”", ‘[v .
The addition of sodium chloride at a level of 1% resulted in an increase in TBARS u'mC“ﬂ[r\-cC’“h[
muscle from all groups (Figure 3). Thigh and breast muscle from the HSO-30 group was most U iga” h

o ¢ L
pro- o™ iy

to oxidation after 14 days of refrigerated storage. Tocopherol supplementation reduced [hC_, Y y
effect of salt, since thigh and breast muscle from chicks fed HSO-200 and FSO-200 was <igﬂi“"_1“m} mo
stable than muscle from chicks fed HSO-30 or FSO-30. Muscle from FSO-200 fed chicks s 0
stable to oxidation. 5) @dl‘“(f ]
In conclusion, these results show that oxidation products in heated oils significantly {ljir()‘("lst""rh‘lil
muscle a-tocopherol concentrations. In addition, the susceptibility of muscle tissues to ironl’;;ilfd '0“ My
induced lipid oxidation was increased by feeding heated oils. Supplementation of fresh and ,] d“rlﬂ: ;
diets with o-tocopheryl acetate increased the oxidative stability of thigh and breast must

refrigerated storage and also protected against the pro-oxididant effect of salt.
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tocopherol/kg feed; HSO-200, heated sunflower oil containing 200 mg o- tocopheryl acetate’/kg b &

o

\]F
Breast (b) Thigh 'R

w
" =)

N
1

—
1

o
C

T T T T 1

TBARS, mg MDA / kg tissue

5 10
5 10 15
Days of storage Days of storage 9

Breast + salt (d) Thigh + salt ‘:"’;Qh)

=Y
oo
=z

N w
1 1

-
1
—

1

o
Q 4

I ¥ T ’. 1

TBARS, mg MDA / kg tissue
N
1

- h
e
hif

A B

0 1 5]
Dgys of sto1rage Days of storage
Imﬂ J IF:Z‘]
(1

3 Effect of heated sunflower oil on TBARS of (a) raw minced breast muscle and (b) raw
muscle (¢) raw minced breast muscle +NaCl (1%) and (d) raw minced thigh muscle + Na d.D ‘U "‘Mt'
i : ’ el o0l 4] "1

stored at 40C for up to 14 days. © , fresh sunflower oil containing 30 mg o-tocopherol/kg fcg e ;

¢ oty . . Ain? ko y
fresh sunflower oil containing 200 mg o-tocopheryl/kg feed; m , heated sunflower oil contal” mtf‘ al
¢

a

o-tocopheryl acetate/kg feed; a , heated sunflower oil containing 200 mg a-tocopheryl!
feed.
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