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Background
The potential risks to health of diets high in fats and particularly saturated fatty acids are well recognised and have led to 

recommendations to decrease the levels of these components of the diet (Department of Health, 1994). At the same time, increasing the 
consumption of n-3 polyunsaturated fatty acids (PUFA), particularly the longer-chain EPA (20:5 n-3) and DHA (22:6 n-3) has been 
recommended. Ruminant meats are highly saturated with a ratio of polyunsaturated to saturated fatty acids of about 0.1 or less compared with a 
desirable value of 0.4 -  1.0 for the whole diet. However, the ratio of linoleic acid to a-linolenic acid (n-6: n-3) in meat from forage-finished 
ruminants is approximately 2, well below the required dietary level of less than 4, and their muscle supplies longer-chain n-3 PUFA otherwise 
only found in fish and eggs (Enser et al„ 1996). However, increasing the PUFA content of beef has the potential to affect both the flavour of the 
meat and its shelf-life as a result of the susceptibility of PUFA to oxidative rancidity. By feeding cattle dietary lipids containing PUFA

CP Sil 88, 50m x 0.25mm ID column (Chrompack, UK).

Results and discussion ^
Feeding protected lipid containing 18:2 n-6 and 18:3 n-3 increased the percentage of these fatty acids in both the neutral lipids an 

phospholipids of m.longissimus (Table 1), but doubling the intake of protected lipid had little effect in the phospholipid fractions compared wd

encapsulated in a protein matrix cross-linked with formaldehyde it is possible to raise the P:S ratio of beef tissues significantly (Scott and Ashes.
1993).

Objectives
To determine the fatty acid composition of the muscle neutral and phospholipids in beef cattle fed a protected lipid supplement (PLS) and 

to relate this to meat shelf-life (colour and lipid oxidation) and flavour.

Samples of iii.lnnuissiiwts thoracis cl limihnnmi were obtained from 24 Charoláis steers which had been fed on a forage: concentrate die1 
and one of three supplements containing equal amounts of lipid from 1. Megalac (Mega); 2. Megalac + PLS (1:1 lipid basis) and 3. PLS. Th6 
ratio of 18:2 to 18:3 in Megalac was 11:1 whereas in the PLS (Rumentek. Australia) it was 2:1. At 48h post-mortem, samples of muscle were

Methods
obtained from 24 Charolais steers which had been fed on a forage: concentrate die1

under 1000 lux for 18h out of each 24h to simulate retail systems. Colour was determined daily using a Minolta Chroma Meter. Lipid oxidation 
was determined as thiobarbituric acid reacting substances (TBARS) (Tarladgis et al., 1960) after display. After thawing steaks were cut from die 
frozen samples and sensory assessments made after grilling to an internal temperature of 74°C by a 10 member trained taste panel using lOOrnt11 
unstructured line scales. Lipid was extracted using chloroform/methano! and the neutral and polar lipids separated by silicic acid colur”11 
chromatography. Fatty acid methyl esters were prepared by alkaline hydrolysis followed by methylation with diazomethane and analysed on a

the neutral lipids. These increases occurred mainly at the expense of oleic acid in the phospholipids and palmitic and stearic acids in the neutU 
lipids. Of the phospholipid long-chain PUFA, only 22:5 n-3 was decreased significantly as the ratio of 18:2 n-6/18:3 n-3 increased in respon^ 
to the protected lipid. Despite these changes in fatty acid composition, effects on flavour and acceptability were small (Table 2). There was  ̂
tendency towards different flavour scores in PLS (eg. abnormal, fatty/greasy) but these effects were not significant. Susceptibility to bp* 
peroxidation (TBARS) and colour deterioration increased with the increases in muscle content of 18:2 and 18:3 n-3 (Fig 1, 2). However,' 
effects were relatively small, with colour acceptability (saturation >18) decreased by 0.5 and by 1.5 days for Mega + PLS and PLS respective

to the protected lipid, uespite tnese cnanges in rauy acia composition, eirecis on navour anu acccpiaunuy wcic »man m m . ^
tendency towards different flavour scores in PLS (eg. abnormal, fatty/greasy) but these effects were not significant. Susceptibility to bp* 
peroxidation (TBARS) and colour deterioration increased with the increases in muscle content of 18:2 and 18:3 n-3 (Fig 1, 2). However,' 
effects were relatively small, with colour acceptability (saturation >18) decreased by 0.5 and by 1.5 days for Mega + PLS and PLS respective 
compared with Mega alone.

Conclusions j
. ________  ____ . r .  r  , . i i__ r ____ l.______ :____1______ .___.-J i:_ ____I______„Ul e v e uSignificant improvements in the P:S ratio and PUFA content of beef muscle produced by feeding animals protected lipid can be achie^ 

with only minor changes in shelf-life and eating quality
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Table 1. Fatty acid composition (% by weight) of m.longissimus phospholipids and neutral lipids from steers fed Mega, Mega plus PLS or PLS

Bet
atty acid

Mega
Concentrate type 

Mega + PLS PLS sed sig Mega
Concentrate type 

Mega + PLS PLS sed sig

Phospholipid Neutral lipid
4:0 myristic 0.4 0.3 0.2 0.06 * 3.4 2.9 3.0 0.30 NS
6:0 palmitic 15.9 15.0 13.8 0.50 *** 29.7 27.1 26.5 0.87 **
6:1 cis 1.7 1.1 1.0 0.12 *** 4.5 4.4 4.2 0.27 NS
8:0 stearic 11.4 11.9 12.2 0.29 * 15.2 13.5 14.6 0.64 *
8:1 n-9 oleic 20.6 11.3 7.1 1.29 *** 39.4 40.9 38.0 0.97 *
8:1 n-11 2.4 2.2 2.1 0.11 NS 0.5 0.8 1.0 0.16 **
8:2 n-6 15.0 27.5 31.7 1.34 *** 1.2 3.2 4.7 0.37 ***
8:3 n-3 2.3 3.3 3.1 0.17 *** 0.5 1.3 1.9 0.13 ***
-La 1 0.2 0.2 0.2 0.02 NS 0.5 0.5 0.5 0.07 NS
■0:3 n-6 2.0 2.0 1.7 0.13 NS Less than 0.1%
•0:4 n-6 6.4 6.3 6.6 0.52 NS 0.1 0.1 0.2 0.04 NS
!0:5 n-3 2.2 2.0 2.0 0.20 NS Ixss than 0.1 %
■2:5 n-3 3.8 3.3 3.0 0.18 *** Less than 0.1%
2^n-3 0.5 0.4 0.3 0.04 NS Less than 0.1%
9-i'Cis, 11-trans actadecadienoic acid

Table 2. Influence of diet on the eating quality of grilled sirloin
steaks.
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F ig  2. E ffe c t  o f  d ie t  o n  m e a n  T B A R S  ( ± s e m )  o f  
b e e f  lo in  s t e a k s  a f te r  1 0 d  d i s p la y  in M AP

<
CD

same superscript do not differ significantly M ega M e g a  + PLS P LS
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