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BACKGROUND
Concern about the use o f artificial antioxidants in foods has led to increased interest in the applications o f naturallv occurring 
an cImeT' u - l ! ™  add la  T A  I 'h .”  . “ ' ’i f " “  Produced naojrally both by plants (e.g, flavonoids) and animals (e g  camosii*'

d̂ d**a| C° irflfr ^ S  ̂̂ ^^^^'^^hon^areiecwo^t^s^rt reLtionŝ -LA and̂im rSucml fob’'

OBJECTIVES
The purpose of this study was to determine the influence o f a-lipoic acid (a -L A ) and dihydrolipoic acid IDHLA) on iron or 
iron/ascorbate induced lipid oxidation in a chicken muscle system. > p acia (UHLAt on ir

METHODS

fS o I ' The ^ mogenate 000^1) was placed in a test tube with either 200pl of 
4 ' /H 2 0  (5mM) or 200pl o f FeS 04 .7H20  plus 200pl o f ascorbate (2mM). a-LA  or DHLA (50 pi) was added to the incubation

edium in ethanolic solutions (Kagan et al., 1992) to a final concentration o f 0.5, 1, 5 or lOmM The mixture was m ade ur> to a fmal 
-  T  tns maleate buffer (80mM, pH 7.4). Control groups contained iron or iroiVascorbate w i tZ o  a  LA oi DHLA’

at 37 C in a shaking water bath. The extent o f lipid oxidation was deteiSined a^arTous tin*;  r  ^  lu ^  »n a snaking water bath. The extent o f lipid oxidation was determined at various time
intervals during the incubation by monitoring malonaldehyde (MDA) formation by means o f the TBA assav fRenop &  a net 1978)»
determ-thad h T  T h added t0 lnhibit further lipid oxidation during the TBA test (Scott et a l, 1994). The MDA-TBA complex WaS 

etermined by first derivative spectral analysis as described previously (O'Neill et al., 1998). Results were renorted as MDA-TB^
d?ffrrenTd eXpr“ S<;d a s p g  MDA/g chicken muscle. All data were subjected to analysis o f variance (ANOVA) Where signified 
differences were detected, means were compared by the method o f least significant difference (Snedecor & Cochian, 1967)

RESULTS AND DISCUSSION
The effects o f a -L A  ancl DHLA on iron induced lipid oxidation in the chicken muscle system are shown in Figure 1 The addition of 
a-LA  at a concentration o f 0.5 or ImM did not reduce MDA-TBA values compared to control values (Figure la) At the 5 ^  
concentration lipid oxidation was significantly (P<0.05) reduced after 90 min incubation, but retumed t f  control vdues at 300 
minutes incubation. MDA-TBA values were significantly (P<0 05) reduced bv 10mM n  T A rmm on • * r a  the
incubation period The addition of 0.5mM D f f l l  had n o U e c t  o n l i p f d S S n ^ 0 ^  ^ U h e  Im M R v d  S d o x i d a i  
Z  S1gn>ficantly (p <0.05) reduced compared to the control after 90 min, but MDA-TBA values returned to control’levels after 18° 
incubafion period5 ° mM ^  S Slgmficantl>' (p<0-05) reduced MDA-TBA values compared to the control throughout the

the nr 5 V a n J s  m L eiffeCiS ^ - LA, a?d T H LA on ir0I^ asc°rbate induced lipid oxidation. a-LA  had no effect on lipid oxidation $  
th '5’t f  fd 5 e^e s fh ’Sure 2a). The addition o f  lOmM a-L A  significantly (P<0.05) reduced MDA-TBA values compared to
¡¡’ “ f r!)1 T ™  Untl the. end o f * e mcubation period. DHLA significantly (P<0.05) reduced MDA-TBA values com part
th is^m e lim A T H A  concentrations used (Figure 2b). All concentrations showed similar effects up to 180 minutes. However, after 
this time, MDA-TBA values increased significantly (P<0.05) at the 0.5mM level. *

CONCLUSIONS

r S S 5 sh° x tha! a ~ Lt A  aiid DHit,A can Protect chicken muscle against iron and iron/ascorbate induced lipid oxidation- 
DHLA exhibned a significant antioxidant effect at lower concentrations than a-LA , suggesting that it may be a more pot**
o f r ^ r r ^ 16 7 f tem^  Thr  eXtent° fth e  Protectlon was dependent on the concentration o f a-LA  or DHLA and upon the tyPe
rplatinn t thtreSS t0 ,!nduce bPld oxldation. Further work is required to evaluate the antioxidant effect o f a-LA  and DHLA >n relation to other muscle cell prooxidants and antioxidants.
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Va8,Ure Effect o f (a) a-lipoic acid (b) dihydrolipoic acid on iron induced lipid oxidation in chicken muscle homogenate, 
p Ues means ± SEM of 6 analyses.

ntrol (□ ) , 0.5 mM ( • ) ,  1 mM ( I ) ,  5 mM (A ) , 10 m M (O ) a-lipoic acid or dihydrolipoic acid.

(a)
(b)

651
44th ICoMST 1998




