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RELATIONSHIP BETW EEN CAROTENOIDS AND INTRAMUSCULAR FAT CONTENT IN CATTLE 
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ABSTRACT

.Tn ia 3 u T a r ° ia thi f  caule between P-carotene and ««tein in meat, subcutaneous, intermuscular and
in fferenf j L 0f c ^tissueT^d m e ^  7  P W,' h J *  fet COntent of meaP correlattons between (3-carotene and lutein 

tne airrerent adipose tissues and meat were demonstrated. Very high correlations were also observed between the fat content of

meat ^  °"  300 iutei"' Results indicate thal estimates of carotenoids inmeat ana adipose tissue using HPLC can give an accurate estimate of intramuscular fat content in cattle.
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INTRODUCTION

s T t a o , . ^  a ' T S  ms' I “ ' , te- w<! have found a moderate correlation be,ween the f-caraene concentration in meat and

- Ä Ä s s  s s r  -  * *  -  -
MATERIAL AND METHODS

Febrnaty 1998. The animals were under the same management and grazed on the same pasture receiving a supplement of ha , and

S r e f o l 'm u S '01' L T ^ T r r '• “nd adip° !e S>mpleS were “ " « « I  from carcasses after overnight in the chiller.
Slices ol muscle and attached subcutaneous fa, <1-2 cm in thickness) were cut from 1 0» -ll“  rib as a cross-secfion from the ,«

' 2 C n ? hbl‘  Pl“ iC ta8S " * » « ■  P"o r .0 chemical analysis, subcutaneous

samples ^  ‘ “  P“  *>a A"

Chemical analyses. P-caroiene and lutein in meal and fai were determined by methods doer,bed bv Kruk a  of r 1997a b> 
respectively and quantified by high performance liquid chromatography (HPLC) (Hewlett-Packard modd 1100 USA) Separation 
was achieved using a Spherisorb ODS column (5 pm, C .8  250 X 4.6 mm) which was protected

Pb t r d m " l Pr“  CORR |SAS l989)- ™  significance (difference from 0) *  
M. e t “  o n o  ' r '  o r  .o  d i ' ” “ " 1" “ ' T°  0blam ,hc I““ 1" “ ' f* content, P-care,ene or lutein concentration in the
S S S 3  " ’ " S ed by ”S »  “*  mbcutamtous fa, (expressed as pg/g of subcutaneous fa.)

Predicted fat content = -
concentration of [3-carotene (or lutein) in the meat (pg/g)

concentration of P-carotene (or lutein) in the subcutaneous fat (Pg/g)

RESULTS

C orrelati0" 8 between P-carotene and lutein. There was a number of correlations observed between P-carotene and lutein within 
and between meat, subcutaneous, intermuscular and intramuscular fat samples (Table 1). Lutein in the meat was associated with 6-

inter scuiar and - d the
m uc h ; P'fCr  m lhC mea‘ WaS ° bserved' 11 was the on‘y correlation between these carotenoids within the

. ame tissue. The relat onsh.p of p-carotene between different tissues was more evident in the adipose tissues where (3 carotene 
oncentration was highly correlated. P-Carotene in meat was only correlated with subcutaneous and intermuscular fat
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s
¿ l C0I,ten' WaS alS°  f SSOCiatCd ‘n the f3t tisSUes' However’ there was no correlation with lutein content in the meat. All 

‘tons ol p-carotene between different tissues and lutein between different tissues were positive, moderate to high.
Co
C c e m f r *  bretr en mUSC'e- F3‘ C° n‘em in meat W3S COmPared with the Predicted fat content based on the
content a" ( ' C;! r )lCnC 3 " m mea' and in SLlbcutancous fat- The correlations between measured fat content and the fat
highly correlatet? 0" .ß-carotene and llltein wcrc 09997 and 0.9978, respectively. Thus, the predicted fat content estimates were very 

y correlated with measured fat content and between each other. y

hie I. Correlations of ß-carotene and lutein in different fats and meat.
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°'e: BC=ß-carotene, LU= lutein, ns=i

Intermuscular
BC LU

not significantly correlated (P > 0.05)

ns
0.80

Intramuscular
BC LU

pISCUSSION

(Sha\?n?e an/d , io r ! n Aaru- ?  S° IU,ble comP°nents which are deposited in adipose tissue of cattle and cause yellow fat colour 
Previn,,* h ^  ’ u  ngh C° rrelatl0n between P_car°tene concentration in meat and in the various adipose tissues confirms our
inth, : obse™atlons- H‘gh positive correlations of P-carotene and lutein between subcutaneous, intermuscular and intramuscular fat

highly co de l a t i m ethen “f  ^  ° f adip° Se llSSUCS' Since P-earotene and lutein are fat soluble and are
^ ¿ t:  :  i POS dr SlUOn’ We hyP°thes,zed that the vast maJority of the carotenoids would be present in the fat
^OUW ^ s s  h l e t T d  r cr en0ld COment in meat W0Uld be directiy related t0 the fat content of the meat. If true,\  h ?  possible to predict intramuscular fat content based on these fat soluble components.

C S S S T S S * ?  t0tal, ]iP.ids ef raCted fr° m mcat and tHe predicted fat content in meat based on P-carotene and lutein 
cattje S t  y m k qUan,:,all0n ° f  car0len01d.s in meat and adipose tissue can be an accurate measurement of fat content in
hpidexir , ’S lnVa U.db e becduse ‘here is no other accurate method of estimating fat content (marbling) in live animals. Since total
ll)tejn can 'edlOUS’ ft.‘me consuming and requires a large quantity o f meat, the prediction offal content based on p-carotene and

n can also be a competitive substitute for fat quantitation in slaughtered animals. B
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