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ects o f feed ing  fresh  or heated  su n flo w er oil on the a - to c o p h e ro l  s ta tu s  and o x id a tiv e  s ta b ility  o f 
M uscle w ere  in v es tig a ted .
Were fed  fresh  or h ea ted  su n flo w er oil (1 4 0 °C  x 24 h; 54  m eq p e ro x id e  o x yg en /k g ) c o n ta in in g  

‘eyels o f 30 m g o f a - to c o p h e ry l a c e ta te /k g  feed  or su p p lem en ted  lev e ls  o f 200  m g /kg  o v e r a six  
Per'od . T he consum ption  o f heated  su nflo w er oil re su lted  in s ig n ifican t red u c tio n s  in a - t o c o p h e r o l  

|. 'n broiler thigh and b reast m uscle . H eated  sunflow er oil a lso  resu lted  in inc reased  ra tes  o f ox idation
and b reas t m u sc le . H o w ev er, o v e ra ll d ie ta ry  a - to c o p h e r y l  a c e ta te  s u p p le m e n ta t io n  had  a

''cant P ro tective  e ffec t ag a in st the d es tab iliz in g  e ffec t o f ox id ized  d ie ta ry  lip ids in m uscle.

^ C T IO N
R e la tio n  is one o f the m ajo r cau ses  o f d e terio ra tio n  in the quality  o f m eat and m eat p ro d uc ts  du ring  

' The ra te  and ex ten t o f lip id  ox id a tion  are  dep en d en t on a num ber o f fac to rs , the m o st im p o rtan t 
| ■ e level o f  p o ly u n sa tu ra ted  fa tty  ac id s  p resen t in the p a rtic u la r  m u sc le  sy stem . O ils are  u sua lly  

ttv'n Poultry feeds to m eet the high energy  dem and  o f fast g row ing  b ro ile rs  (B rue and L atsh aw , 1985). 
1m ’ Very little  w 01̂  has been done on the effects  o f feed ing  low  q u a lity  or ox id ized  oil on the  grow th 

W ^  of b ro ile rs  or the quality  o f the m uscle food. O x idation  o f unsa tu ra ted  fatty  acids resu lts  in the 
¡1 °n ° f  a co m p lex  m ix tu re  o f c a rb o n y ls  (R e in d l and Stan 1982; M o rrissey  and A pte , 1988) w hich  
l ^ any q u a lity  c h a ra c te r is tic s  such as co lo u r, flav o u r, tex tu re , n u tritiv e  v a lu e  and safe ty  (P earso n  et 
if . k
\  e'S ev idence  tha t som e o x id a tion  p ro d u c ts  m ay be ab so rb ed  from  the  in te s tin e  (D rap e r e t a l.,19 8 4 ; 

al-, 1984) and it is p o ss ib le  th a t they  m ay be in c o rp o ra ted  in to  tissu es  and re su lt in o x id a tiv e  
R ation o f m e m b ra n e  p h o sp h o lip id s . D ie ta ry  a - to c o p h e ro l  m ay  o ffe r  an e ffe c tiv e  m ean s o f 

It *'ng the a d v e rse  e ffe c ts  o f in c re a se d  u n sa tu ra ted  fa tty  ac id  in ta k e  on the  o x id a tiv e  s ta b ility  o f 
tc} nt* m eat p ro d u c ts . It is w ell e s ta b lish e d  tha t a - to c o p h e r o l  s u p p le m e n ta t io n  o f  p o u ltry  d ie ts  

^ - to c o p h e ro l c o n c e n tra tio n s  in the tissu e  and co n se q u e n tly  in c reases  the  s ta b ility  o f the  m eat 
V 6t »I., 1983; L in  e t a l„  1989).,Ctl «1., i y 0 J ; L in  e i a i., iv o v ; . L ak e sv e la  (1 960) d e sc rib e d  an im p ro v em e n t in the  f la v o u r of 
\  meat by d ie ta ry  v itam in  E su p p le m e n ta tio n , w h ile  M aru sich  et a l., (1 9 7 5 ) re p o rte d  a good  
"  ’°n be tw een  T B A  v a lu e  as a p a ra m e te r o f lip id  o x id a tio n  o r ind ex  o f ra n c id ity  and the  a -;eroi

"h con ten t o f b reast m uscle  in bo th  b ro ile rs  and tu rkeys.( 4ii„
V of this s tudy  w as to inv estiga te  the e ffec ts  o f heated  su nflo w er oil in b ro ile r d ie ts  on: 
t|ie l° cophero l c o n cen tra tio n s  o f m usc le  tissu e ,
Per SUscep tib ility  o f m u sc le , tissu e  to iro n -asco rb a te  induced  
'hf> N a tio n  and
V

°xid

%

ative s tab ility  o f thigh and b reast m uscle. 
AND M ETHODS

N
6rou

X.. lea

d ie ts
re<l and forty  fo u r C obb 500  b ro ile rs  ob tained  from  a co m m erc ia l hatchery  w ere random ly  assigned  
Ps and fed  d ie ts  con ta in ing  6%  fresh  sunflow er oil co n ta in in g  30 m g a - to c o p h e ro l/k g  d ie t (F S O -3 0 ),

>
S t
S i

°Wer oil supp lem en ted  w ith 200 m g a - to c o p h e ry l a c e ta te /k g  d ie t (F S O -2 0 0 ), h eated  su n flo w er o il 
6ated su n flo w er oil supp lem en ted  w ith 30 mg a - to c o p h e ry l ace ta te /k g  d ie t (H S O -30 ) and 200  mg a -

%
\ X

on

aceta te /kg  d ie t (H S O -200). T he heated  sunflow er oil d ie t (H S O ) con ta ined  no a - to c o p h e ro l. Feed 
Were p ro v id ed  ad lib itum . B ody w eig h t w as d e te rm in ed  w eek ly . A fte r 6 w eeks ch ick s  w ere  

T issues w ere sto red  at -2 0 °C  until requ ired  for analysis .
° f  o il

| V er oil w as h eated  in an oil bath at 1 4 0 °C  for 24h w ith  ae ra tio n . T he p ero x id e  value o f fresh  and 
7 o f1 Was d e term ined  by the m ethod  o f L ea (1946). T he p erox ide  value inc reased  to a m axim um  o f 54 
jV^ ^er°x id e  o x yg en /k g . a -T o c o p h e ro l in m uscle  tis su e  w as e x tra c te d  by the m e th o d  o f B u ttr iss  and 
\  l̂9 84) and d e te rm in ed  by H PLC (S heehy  e t a l., 1991). T o ta l lip id  co n te n t w as d e te rm in ed  by the 

bu rto n  and Ingold  (1985). The s tab ility  o f m uscle  tissu es  to iro n -in d u ced  lip id  p e ro x id a tio n  w as
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determ in ed  by the  m ethod  o f K o rn b rust and M avis (1980). T h io b a rb itu ric  acid  reac tin g  substances
w ere d e te rm in ed  by the  m ethod  o f B euge and A u st (1 978) and  rep o rted  as nm o les  m alonaldehyde
p ro te in . P ro te in  w as determ ined  by the m ethod  o f L ow ry et a l., (1951).

O x id a tiv e  s ta b i l i t y  o f  m u sc le
T high  and b reas t m u sc le  w ere  trim m ed  and  m in ced  w ith o r w ith o u t 1% N aC l, u sing  a conv 
g rinder. S am ples o f  m usc le  w ere asse sse d  fo r lip id  o x id a tion  im m ed ia te ly  and at re g u la r  interv
storage at 4 ° C  for 14 days.
The ex ten t o f lip id  ox ida tion  w as assessed  by the 2 -th io b arb itu ric  acid  m ethod  o f Ke e t a l., ( 1 9 / 'h  
w ere ex p ressed  as m g m alo n ald eh yd e  per kg  o f tissue .

)(e
RESULTS
a - T o c o p h e r o l  c o n c e n tr a t io n s  scj6
T he e ffec t o f feed ing  fresh  or heated  sunflow er oil on the a - to c o p h e ro l c o n c e n tra tio n s  in ch ick  mu ^  
show n in F ig u re  1. T h igh  and b reas t m u sc le  from  ch ick s  co n su m in g  H SO  had  low er 
co n cen tra tio n s  w hen com pared  to m uscle  from  ch ick s  fed F S O -30 . C h icks co n sum ing  H SO -30 
a - to c o p h e ro l co n cen tra tio n s  than  those fed  H SO , but a - to c o p h e ro l leve ls  w ere  low er than those o 
fed FSO -30. _ „  ^
T o co ph ero l co n c e n tra tio n s  in th igh  and b reas t m u sc le  o f the g ro u ps fed  H S O -2 0 0  and  ^ e°  g t^
sign ifican tly  (p< 0 .05 ) h igher than  those o f ch icks fed  H SO -30  and F S O -30 . H ow ever, va lues —  tjoIlS 
fed H S O -200  w ere s ig n ifican tly  (p< 0 .05) low er than  those o f ch icks fed  F S O -200 . H igher concentra (
a - to c o p h e ro l w ere d ep o sited  in the th igh  than  in b reas t m uscle . T h is  fin d in g  is in accordance ' ve,oP6t 
ea rlie r  o b se rv a tio n s  o f Sheldon  (1984). T h is  e ffe c t m ay be asso c ia ted  w ith  the m ore h ighly 
vascu la r system  and h ig h er lip id  co n ten t (L in  e t a l., 1989) o f thigh m uscle .

tfSI r o n -a s c o r b a te  in d u c e d  l ip id  p e r o x id a t io n
T he su sc e p tib ility  o f  m uscle  to  lip id  p e ro x id a tio n  w as d e te rm in ed  by in c u b a tio n  o f tissu e  ctii^i  lie- m u o v iv  ~ ................... ----------------------------- - ~ /-»rTl
w ith  iro n -asco rb a te  fo r various leng th s  o f tim e. T he TB A R S c o n cen tra tio n s  in m uscle  tissu e  it( F i g ^ j efed various fresh  or heated  sunflow er o il d ie ts  d id  no t d iffe r s ig n ifican tly  (p< 0 .0 5 ) at tim e zero t ^  
As in c u b a tio n  tim e  in c reased , T B A R S c o n c e n tra tio n s  in c reased  m ore ra p id ly  in th igh  and brea s q . #  
from  ch icks fed H SO , com pared  to those  fed  H SO -30  and F S O -30 . M uscle  tissu e  from  ch icks fed ^gA^" 
w as m ore re s is ta n t to p e ro x id a tio n  than  tha t o f ch icks fed  H SO , H S O -30  or F S O -3 0 . H ow ever, $W d o  I 1 1 U 1 C  l C M o U l l l l  IVJ p u i O A i u a u v j i i  m a n  u * a i  v » *  v u i v i v o  w  w  '  c C O

c o n c e n tra tio n s  w ere  s ig n if ic a n tly  (p < 0 .0 5 ) g re a te r  than  tho se  in m u sc le  fro m  c h ic k s  fed  b
incubation  period  o f 140 m in. In g en era l, the  re su lts  in d ica te  tha t h igh  d ie ta ry  and tissu e  ca - to c o P

l,ei

co n cen tra tio n s  are  asso c ia ted  w ith  in c reased  s ta b ility  o f m usc le  to iro n -a sc o rb a te  ind u ced  lipid o%>idatiOf'

ctiicK;S to r a g e  s ta b i l i ty  o f  m u sc le  jn £
TB A R S co n cen tra tio n s in th igh  and b reast m uscle  from  ch icks fed  H S O -30  w ere h igher than those
fed FSO -30, after 14 days o f storage at 4 ° C  (F igure 3). C hicks fed H SO -200 and F S O -200  had 1°^®^
concen tra tions in m uscle  com pared  to those  fed H SO -30  and FS O -30 . T h igh  and  b reast m uscle
fed FS O -200  w as the m ost stable  to ox idation  afte r 14 days o f sto rage at 4 ° C .  st°
T hese  resu lts  are in accord an ce  w ith  the b en efic ia l e ffec ts  o f a - to c o p h e ro l  su p p le m e n ta tio n  on 1 flV d  
s tab ility  o f raw  ch ick en  du rin g  re fr ig e ra te d  s to rage  rep o rted  by M aru sich  e t. a l., (1 9 7 5 ) and 
B o rn s te in  (1 9 8 1 ).
T he add ition  o f sod ium  ch lo rid e  at a level o f 1% re su lted  in an increase in T B A R S concent ,,i
m uscle  from  all g roups (F igu re  3). T h igh  and b reast m uscle  from  the H S O -30  g roup  w as uscct^ >most
to o x id a tio n  a f te r  14 day s o f re fr ig e ra te d  s to rag e . T o co p h e ro l su p p le m e n ta tio n  re d u ced  the Pr n11>o<e•ficaptiy .^4
effec t o f salt, s ince  thigh and b reast m uscle  from  ch icks fed  H S O -200  and F S O -2 0 0  w as sigm  11
stab le  than m u scle  from  ch icks fed  H S O -30  o r F S O -30 . M uscle  from  F S O -2 0 0  fed  ch icks v/a
stable  to ox id a tion . dt>'id
In co n c lu s io n , th e se  re su lts  show  th a t o x id a tio n  p ro d u c ts  in h ea ted  o ils  s ig n if ic a n tly  (P<iF
m uscle  a - to c o p h e ro l  c o n c e n tra tio n s . In a d d itio n , the  s u sc e p tib il i ty  o f m u sc le  tis su e s  to

05)

did’1
d ie ts  w ith  a - to c o p h e ry l  a c e ta te  in c re a se d  the  o x id a tiv e  s ta b il ity  o f th ig h  and  b re a s t 1111)5 
re fr ig e ra ted  s to rage  and also  p ro tec ted  ag a in st the p ro -o x id id an t e ffe c t o f sa lt.

---------r -------- -------------------------------- ------- --  ’ — - -----  ■ j
induced  lip id  o x id a tio n  w as in c reased  by feed in g  heated  o ils . S u p p le m e n ta tio n  o f fresh  a .•SC*

%

■ 1
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Iect o f heated  sunflow er oil on a - to c o p h e ro l co n cen tra tio n s in (a) ch ick  b re a s t m u sc le  and  (b) ch ick  
m uscle. H  , fresh sunflow er o i l ; ^ ,  heated sunflow er oil.
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(a) Breast

4 i

1 -

HSO 
HSO 30 

FSO 30 
HSO 200 
FSO200

(b) Thigh

4

HSO 

HSO 30 
FS0 3° 
HSO 200
FSO200

(c)

4 0  8 0  1 2 0
T im e  (m in )

1 6 0 4 0  8 0  1 2 0
T im e  (m in )

1 6 0

F ig . 2 E ffec t o f heated  sunflow er oil on su scep tib ility  o f (a) ch ick  b reast m usc le  and (b) ch ick  thig y  
m uscle to iro n -asco rba te  induced  lip id  pero x id a tio n . FSO -30, fresh  sunflow er oil d ie t contain! b ^ ,  
mg a -to c o p h e ro l/k g  feed ; FSO -200, fresh  su n flo w er oil co n ta in in g  200 m g a - to c o p h e ry l  aC 

feed; H SO , heated sun flow er o il; H SO -30 , heated su n flo w e r oil co n ta in in g  30  mg a -  \l

to cophe ro l/kg  feed; H S O -200 , heated su n flo w e r o il co n ta in ing  200  mg a -  to c o p h e ry l acetate

(a) Breast (b) Th igh

3 1 4 1

1 -

>nde

atic

%

-----1------- ■-------1-----
5 1 0

Days of storage
1 5

— r—----1--------1
5 1 0

Days of s torage

Breast + sa lt (d) T h igh  + sa lt

4 n 5 1

4 -

2 -
1 -

F ig . 3

—— i------ ■--------1------ ■—
0 5 1 0

Days of storage
E ffect o f heated sunflow er oil

1 5
5 1 0

Days o f s torage t W
(1’

fee3’ 30 1
on TB A R S o f (a )  raw  m inced b reast m uscle  and (b )  raw  

muscle (c) raw  m inced b reast m uscle  +N aC l (1% ) and (d )  raw  m inced  th igh  m uscle  + N ‘l 
stored at 4 °C  for up to 14 days. O , fresh  sunflow er oil con ta in ing  30  m g a - to c o p h e ro l/k g  
fresh sunflow er oil con ta in ing  200 mg a - to c o p h e ry l/k g  feed ; ■  , h ea ted  su n flo w er oil con t‘ ^f , ri orvrv _ * _u /I ^a -to c o p h e ry l ace ta te /k g  feed; 
feed.

t i  V

heated  su n flo w er oil c o n ta in in g  200  mg a - to c o p h e ry l
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