RASS SILAGE, GRAZED GRASS AND A CONCENTRATE DIET ON THE
I‘ATT'} ACID COM POSITION OF BEEF SUBCUTANEOUS FAT
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1 is of major importance in the healthiness of meat, especially in the ruminant species cattle and
tively saturated fat. However, ruminants deposit significant amounts of *beneficial® fatty acids in

ction .
d compositior
unsaturated fatty acids (PUFA) and conjugated linoleic acid (CLA, 18:2-9¢

: *hich have rela €
e e n-3 (omega-3) poly

e st Factor in ruminant meat fatty acid composition, with grass-based diets increasing levels of a-linolenic
‘“‘ mmr d the longer-chain n-3 PUFA. Grass, however, is a variable feed stuff, according to the time of year
,I,|_3;3n-3_} ?_:‘ fed l"rush;:)l‘ conserved as silage or hay. In this work, we contrast fresh grazed grass, grass conserved
a;;l; standard concentrate in terms of their effects on the fatty acid composition of subcutancous fat in beef

|5 ’ud I\'lellwd!i . z i " - Sl i
jy-four steers from each of two hrc::(l:;_.‘I-lulslcm-i’v riesian (HF) and Ahcr(:let:n Angus X | |0151CI|1—‘['!'IUSIHI‘I (AA)
wsed in this study, part of a bigger study info the effects of age, hrc‘ed and diet on fatty acid cnlmpnmlmn and meat
in heef (Warren ef al.. 2006). From 6 months of age, 8 steers from each breed were fed cither a ‘:onccnlr.ncd_
{based on barley and full fat soyabean meal) or a grass silage diet and rcautd to 19 mfmths 50 that the growth rate of
s (W0 groups was similar. A third group of 8 steers from each breed was fed grass silage from 6 to 12 months then
fresh grass from 12 to 19 months during the Spring and Summer. Fresh and conserved grass was perennial
e At 19 months the cattle were slaughtered and samples of subcutaneous fat were removed from the loin region.
s were extracted into chloroform and hydrolysed with 2M KOH in methanol containing an internal standard,
©21:0. Fatty acids were extracted into petroleum ether and methylated with diazomethane. They were then analysed
s liquid chromatography (GLC).
M affected the results for weight and carcass composition but fatty acid composition was overwhelmingly

influenced by diet so only the results for diets ( breeds pooled) are presented.

'Results and Discussion

Results for live weight and carcass character
‘ ight as intended, although AA were slightly heavier than HF. Th
\difference between breeds. The animals fed grass silage were fatter t
|group being the least fat. AA were fatter than HF.

istics are in Table 1. Steers fed occentrate and grass silage were similar in
¢ groups fed fresh grass werce lighter, with no
han those fed concentrate, with the fresh grass

le 1: Live weight and carcass fat cover.

Concentrate Grass silage Fresh grass SED Sig
AA HF AA HF AA HF
_Final live 519 501 526 492 467 473 149 ns  ***
weight (kg)
Fatscore’ 71 30 13 74 52 32 75 *  *

"EStiniated subcutancous fat % x 10. Score (20-145) given by carcass assessor.
agch'usi:l;:ef?;;hﬁ f;my' nc'{d i_:mnp{.asiliun of subcutaneous fat are in '1'al1lc 2. The proportion ull'_llnolcic ac‘id (I8.:2n-6}.
B vabou: 3 li::1:1ﬁ‘:t!).|a--CI{'! in grain and soya, was 2.5 times higher in lIu‘: concentrate group. Ihc_prthzm'tmn o!_ IR'._\I“I—
| thefresh i tig l:ir.m ”.Ie .[rcfsh grass and grass silage groups than in concentrates and was sign I'i lln.:muly hnh::I-.cr in
ohiposition {;f lh‘u"d'l'l—‘l the grass silage group. These Ires;ul_ls for 18:2n-6 and 18:3n-3 reflect differences in the
and frosh it les‘._ }_hu proportion of trans vaccenic acid (lS:_Itran.\‘-} was ;1[1(‘:ut 2.8 times higher in concentrate
Brass '1‘*"] grass _s.ilng,c. CLA followed the same pattern, being about two times higher in Concentrate and the
“Iaﬁom ::E:I‘L:{:Ir]a;s‘ssl:agc.‘"I'hc rirlatiunship bclwcm? 18:1trans and CLA Iis Sh(?“-:l'l in_i"igurc 1.
Wilich ocours in ad: .IL |‘1|I¢I>|'rn!lmns of !hcsc two fatty ac_uis‘rcﬂgcts_thcIproduci ion ol_( LA lm‘m IR.:lln'ana most of
5.in adipose tissue in cattle (Tanaka, 2005). The implication is that rumen fermentation of the concentrate
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and the fresh grass diets resulted in similar amounts of 18: Itrans production in the rumen which was absorhe
blood stream and synthesised into CLA in adipose tissue. The pattern of ruminal fermentation of prasg si
apparently different from that of {iesh grass, as has been shown previously (Schmid, et al., 2006). )i led tllage v
smaller production of 18:1 trans and also stearic acid (18:0), the main produet of complete biohy(h‘ogenatio(l)laf
PUFA. i

d fl'()]n i

Table 2: Fatty acid composition of subcutaneous fat (%).

Concentrate  Fresh grass _ Grass silage
C12:0 0.12° 0.08° 0.09"
C14:0 3.86" 3.46° 451°
Cl6:0 26.20° 24.76" 28.89°
C16:1 526 579" 7:d5°
C18:0 14.04° 15.20° 10,097
C18:1tr 4.07° 4.32° 1.48°
C18:1cis9 3117 32.06 32.83
Cl8:lcisll 1.08" 0.86" 1.03°
C18:2 2.39° 0.97" 0.90"
CLA9c11t 0.95" 0.93° 0.43°
C18:3 0.22° 0.68° 0.59"

o Concenlrale
© Grass silage
o Fresh grass

18:1 trans (%)

0.8
CLA (%)

Figure 1: Relationship between 18:1 trans (%) and CLA (%). Linear regression : y=4.27x, 1270.67.

Conclusions

Feeding fresh grass (grazing), grass silage and concentrate to beef cattle resulted in different fatty acid profiles in
subcutaneous fat. Compared with grass silage, fresh grass produced higher proportions of 18:3 n-3, 18:1 trans and CLA
and also a higher proportion of 18:0. The concentrate diet produced more 18:2 n-6 and similar proportions of 18:1 transis
and CLA as fresh grass.
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