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A B S T R A C T

The purpose of this study was to determine the relationship between 6-carotene concentration and fatty acid profiles in meat of cattle samp1* 
two seasons. Jersey and Limousin cows were chosen for the experiment. Muscle samples from the “ ere'collected- an J
Tp^ ^ h co"ce" tratlon and fatty acid composition of the phospholipid fraction determined. Results demonstrated that compared to L««0̂  
C lT ? r?dna4hr ? 4riC0nHe,nTaitI0ni ° f B' carote'?e’ C16;1> C18:l(to-9) and total monounsaturated fatty acids, and a lower concentration ° L  
SaQnn ’ Hdht0ta Polyunsaturated fatty acids. The 6-carotene concentration and most of the fatty acid profiles were influenfL i
season Observed breed by season interactions in C18:2, C18-3(co-3), C20:4, and C24:l fatty acids demonstrated that there are d i%  
seasonal influences in these two breeds Significant residual correlations between 6-carotene concentration and C 16:1, C l8:0, C20:4, andC2 • 
tatty acids may indicate a direct metabolic relationship between these components. Since it is known that 6-carotene can protect fatty # 
possibly^htstorag^ Ster°  metabohsm’ the observed relationship may influence membrane function, meat fat colour, meatc°|0

K e y w o r d s :  6-carotene, fatty acids, cattle, muscles, lipid metabolism.

I N T R O D U C T I O N  I

The average Westerner consumes about 150 g of triacylglycerides and 4-8 g of phospholipids per day, with two thirds of the fatty acidsjjfJ 
f™" ammal sources (Rtzek etal 1974). It is known that these fatty acids have an impact on human health (Bonanome and Grundy 19*®' J  
there has been great interest in livestock metabolism of fatty acids and other nutrients, such as carotenoids which mav affect fad).3^ 
composition. Carotenoids are a group ot hydrocarbons which are precursors for vitamin A. They also act as natural antioxidants, a^  ( 
legulate genes associated with hpid and sterol biochemistry (Pal et al 1997). 6-Carotene is one of the main caroLodTorLenGncattle a i <  
cause yellow colouration of fat tissue (Zhou er al 1993). The metabolism of 6-carotene in Bovidae at present has not been wdl defined. , 
reports on the possible relationship between fatty acids and 6-carotene in the adipose tissue (Zhou et al 1993 Kruk et al 1997) HoWi;V ¿t 
re ationship between B-carotene content with fatty acids in meat has not been demonstrated. The aim of this study was to i n v e s t ^
lelationship between 6-carotene content and phospholipid fatty acid composition in the muscle tissue of two breeds of cattle in two d'*1 
seasons.

M A T E R I A L  A N D  M E T H O D S  a,

^ nLma!S, andcman. af me" t- 15 JerSey and 15 Limousin non-lactating cows, part of the J.S. Davies Gene Mapping Herd maintai% £ 
Martindale in South Australia, were randomly chosen for the experiment. The cows represented over 140 sire lines and§were under the ■ 
management. They grazed on the same pastures with some supplement of hay from January to September.

$
TTiV'rr,!7"'— ij i cpuiauu". meai Diopsy samples trom the area between the 12th and 13thrib fMalan-Adnii e ta l 19ya/ d
(No verrflieT FJ951*wherp'n e?d 0f the sumr!3er (APril 1995> when dry grass and supplemented hay were available and once at the end of 
(November 1995) where pastures were rich in green grass. The meat samples were divided into 1 e sub-samples immediate!v frozen in M 
N2. and stored under nitrogen gas at -20°C until required for analysis. S ples’ immediately tioi

™  “ 1  * •  «■ 4 5 0  n m  w asspectroohotometricallv fShimadz nTTV \7 da r n  v  T  \ ^uissuiveu in etnanoi and the absorbance at 450 nm was <• 
determined M ^e^rited by Malau-AdulTet a^u'995 .̂' y0t° ’ FaUy aCld comPosition of the phospholipid fraction of the

S ta r is t 'c a l  a n a ly s e s .  Least squares analysis of variance was carried out using Proc GLM (SAS 1989) The model included the fixed a 
of breed, season and the interaction between breed and season. Least squares means and differences between mean! wefe compdted 
residuals from this analysis were used to calculate correlauons between the concentration of 6-carotene and various fatty acids.
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0.27
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Season

0.27
0.4

1.2

November

33.5
22.6

Note. ***P<0.001, **P<0.01, *P<0.05, ns-not significance, MUFA=monounsaturated fatty acids [16'1 + 18’l(to-9)

20 0 20 I* 22 0 »  W h  20^ “ f ) ,+ ,20:4,+ 20)5,+ 22:5 + 22:6b A11 fm y acids ^  expressed as a proportion zp.U, zu.l, ZZ.U, ¿2.5, 22.6) are not included in die Table so their proportions do not equal 100%.

0.46 0.02
2.6 0.22

22.5 0.73
4.1 0.20
10.0 0.37
31.4 1.0
3.0 0.29
3.9 0.32
2.9 0.3
0.8 0.21
2.5 0.39
1.8 0.27
1.6 0.31
0.8 0.14

41.5 1.14
16.4____________ 1.4  - - -

+ 18: l(co-7) + 20:1 + 24:1], PUFA=polyuT|S(1^' 
of total fatty acids. Because minor fad) a
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B-Ca L T S
Ug/g ¡^tene> breed and season. The Jersey cows had higher concentrations of 6-carotene than the Limousin cows (0.47 pg/g meat vs 0.26
•houoiii11 respectively, Table 1A). There was a higher concentration of B-carotene in the muscle of the Jersey cows in both seasons, even 

,|n  there ................... .. - - - -(0.27 was a highly significant difference between the seasons. In April, the concentration of 6-carotene was lower than in November
meat vs 0-46 pg/g meat respectively, Table IB). The lack of breed by season interaction indicates that both breeds were affected in a 

“ r banner.
Tabie 2

JS ' '-orrelations between B-carotene content in the L o n g issim u s dorsi and phospholipid fatty acid composition in 
^£S£Z_and 15 Limousin cows.

Fatty acids Correlation with B-carotene concentration
16:1
18:0
20:4
24:1

- 0.27 
0.29

- 0.25
- 0.35

Significance

•mitions as for Table 1.

Breed by season interactions between phospholipid fatty acids from Jersey and Limousin cows sampled in 
and November.

Season

l8-3(m-3)
20:4
24:1

A
A
A
A
A

Jerseys Limousins
6.3 ± 0.46 
0.9 ± 0.33 
5.8 ±0.55 

0.15 ±0.20 
17.5 + 1.92

10.1 ±0.46 
2.2 ±  0.33 
8.9± 0.55 
0.0 ± 0.20 
27.6 + 1.92

Sign. Season

ns
***

N
N
N
N
N

Jerseys Limousins
3.1 ±0.46 
1.6 ±0.33 
2.5 ± 0.55 

0.16 ±0.20 
15.3 + 1.92

4.8 ± 0.46
1.5 ± 0.33
2.5 ± 0.55
1.4 ±0.20

17.4 + 1.92

Sign.

ns
nsH< + sk
ns

. N -November, other definitions as for Table 1.

< a CnidS’ breed and season. The composition of phospholipid fatty acids (Table 1) in the meat of the Jersey and the Limousin cows was 
(18:1 J e of that reported in other studies (Malau-Aduli et al 1995, Siebert et al 1996) (Table 1). The most abundant fatty acid was oleic acid 

wbtch accounted for about 30% of the total phospholipid fatty acids. This was followed by palmitic acid (16:0) at 20% of the total, 
 ̂ oc acid (18:0) at 10% of the total phospholipid fatty acids.

differences between the Jersey and the Limousin cows were observed in the concentration of monounsaturated fatty acids (41.4 vs 
PalHitoie-t0ta1-’ resPectively). There was a higher concentration in the Jersey cows of oleic acid (18:1 co-9) (31.6 vs 26.5 %, respectively), and

ïb.
acid (16:1), (3.9 vs 2.9 %, respectively) and a lower concentration of nervonic acid (24:1) (0.15 vs 0.71 %, respectively).

twiyUnsaturated fatt.y acids (PUFAs) also differed between these two breeds (16.5% of total in Jerseys vs 22.5% of total in Limousins).
lf 11 : j maJ°r PUFAs, linoleic acid (18:2) and arachidonic acid (20:4), appeared in higher con cen tra tio n s‘u~ T :------ :--------

seys vs 7.5 % of total in the Limousins, and 4.1% of total in Jerseys vs 5.7 % of total in the Limo
111 th( in the Limousin cows (4.7 % of total

■>- -o , ,v wi tuuu in mi, i^miuuoiiia, «mu *+.i7o ui iuuu in Jerseys vs 5.7 % of total in the Limousins, respectively).

a ?arge effect on the composition of all fatty acids measured (Table IB). All monounsaturated fatty acids appeared at a higher 
%il. p 10n in November (41.5%) than in April (33.5%). The saturated fatty acids 14:0 and 16:0 similarity were higher in November than init ** *“ iiuvhuuu \fn.j7oj man in rtpui {j j .jvo). m e saiuraieu ratty acius 1^:0 anu ro:u similarily were higher i 

owever, the 18:0 and 24:0 fatty acids were the reverse of this pattern.
8ätty
Sifferemild\ and breed by season interaction. Season had an impact not only on all fatty acids studied, but also influenced the two breeds 

As in ^Snificant breed by season interactions were observed in the percentage of PUFAs. The Limousin cows had a higher percentage of 
"April than the Jersey cows (27.6% vs 17.5%, respectively, PcO.001) (Table 3). However, there was not significance difference 
the two breeds for the PUFAs in November.

^ S e y ^ fO N
^Pose?0 Limousin cattle are diverse in a number of traits (Pitchford et al 1996).They differ in fatty acid and 6-carotene composition in the 
> o ns ^ u e  (Kruk et al 1997). Our study has shown that Jersey cows had a higher content of 6-carotene in the Longissimus dorsi in both 
^Wanai] lhls suggests breed differences in absorption and/or deposition of 6-carotene in the Jersey and Limousin meat. An alternative 
n'8ber int°n Could be that there are differences in intramuscular fat content. We have found that in young, grain fed animals, the Jersey has a 

vamuscular fat content than Limousin (unpublished data).

hl1terPlavClh nd seasonal changes in B-carotene content and fatty acid profiles of meat phospholipids in cattle have shown that there is a metabolic 
U|’SatUratpHfWeen these components in this tissue. This interplay might be expected since 6-carotene as an antioxidant should protect the 

ea tatty acids in the cell membranes. However, the correlations between B-carotene and 16:1, 20:4, 24:1 were negative.

\  no0QnCent.ration ° f  B-carotene causes yellow colouration of subcutaneous fat. This is considered to be undesirable by the consumers. There 
tû Onal ilfjhficant differences in the concentration of 6-carotene in the adipose tissue between seasons (Kruk et al 1997). The observed 

ie. ■p.uuferences in the concentration of 6-carotene in meat suggest that changes occur more quickly in the muscle than compared to adipose 
3 a siptvr'Kcessive amount of this pigment in the meat of cattle associated with high marbling scores can cause downgrading of such carcasses 

&nuleant loss for the mp.ii! industryleant loss for the meat industry.
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