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Seventy-five yearling bulls of the ‘‘Asturiana de los Valles” northern-Spanish beef breed (double-muscled,
mh/mh, n = 24; heterozygous, mh/+, n = 26; normal, +/+, n = 25) were produced under intensive conditions
and the effects of double-muscling genotype on trans-18:1 and CLA isomer profiles were examined. Total
trans-18:1 contents, measured as percentages of total fatty acid methyl esters, were 10.98–15.07% in
backfat and 8.64–9.46% in muscle, and the major isomer was 10t-18:1 in all animals. In mh/+ animals,
11t-18:1 was the second most abundant trans isomer in muscle whereas in mh/mh and +/+ animals
11t-18:1 and 13t/14t-18:1 were relatively similar. Total CLA percentages were 0.71–0.85% in backfat
and 0.32–0.40% in muscle. The highest total CLA percentage found was in mh/+, intermediate in +/+
and lowest in mh/mh animals (P < 0.05). Heterozygous animals had significantly higher percentages of
9c,11t- (P < 0.01), 11t,13c- (P < 0.01) and 9c,11c-18:2 (P < 0.05) and also significantly higher percentages
of the sum of 9c,11t-/11t,13c-/11t,13t-18:2. Overall, mh/+ animals produced meat with a slightly better
trans and CLA profile (i.e., less 10t-18:1 and more 11t-18:1 and 9c,11t-18:2) than other genotypes, how-
ever, further improvements would still be necessary to achieve a profile with a positive health image.

� 2009 Elsevier Ltd. All rights reserved.
1. Introduction

In Asturias (northern Spain), the ‘‘Asturiana de los Valles” (AV)
beef breed represents more than 90% of calves, heifers and yearling
bulls (Pérez, 2005). It is characterised by a high proportion of dou-
ble-muscled animals, high lean yields and beef with a reduced fat
content (Martínez et al., 2003; Oliván et al., 2004). In addition, the
frequency of animals exhibiting the double-muscling character has
increased to the point where most of the animals of this breed are
genetically homozygous (mh/mh) or heterozygous (mh/+) for the
gene responsible for muscular hypertrophy (i.e., myostatin). Up
to now, carcass characteristics (Martínez et al., 2003; Martínez,
Aldai, Celaya, & Osoro, 2009), meat quality (Aldai et al., 2006; Oliván
et al., 2004) and fatty acid profile of several tissues (Aldai, Nájera,
Dugan, Celaya, & Osoro, 2007; Aldai, Nájera, Martínez, Celaya, &
Osoro, 2007) with further analysis of the polyunsaturated fatty
acid (PUFA) deposition pattern (Aldai, Dugan, Nájera, & Osoro,
2008) have been studied in the three AV genotypes (mh/mh,
mh/+, +/+). Presently, however, more attention is being focused
on the trans-18:1 and conjugated linoleic acid (CLA) content and
isomeric composition (De La Torre et al., 2006; Odegaard & Pereira,
2006), due to isomer-specific positive or negative health effects
ll rights reserved.
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(Bauchart et al., 2007; Belury, 2002; Ip, Masso-Welch, & Ip, 2003;
Roy et al., 2007; Zabala et al., 2004).

It has been shown that diet is the most influential factor on the
isomeric profile of PUFA biohydrogenation products (Aldai et al.,
2008; Alfaia et al., 2009; Dannenberger et al., 2005; Kraft, Kramer,
Schoene, Chambers, & Jahreis, 2008). It is known that feeding high
concentrate diets (i.e., barley-based) to beef cattle increases the to-
tal trans content in beef, notably the 10t-18:1 isomer (Aldai, Dugan,
Kramer, Mir, & McAllister, 2008; Alfaia et al., 2009) which is asso-
ciated with coronary artery disease in humans (Hodgson, Wahlq-
vist, Boxall, & Balazs, 1996) and with atherogenicity in animal
models (Bauchart et al., 2007; Roy et al., 2007). On the other hand,
grass-feeding is known to promote accumulation of the 11t-18:1
isomer (vaccenic acid; VA) in beef, which can be desaturated to
9c,11t-18:2 (rumenic acid; RA) by D9-desaturase in bovine adipose
tissue (St. John, Lunt, & Smith, 1991), mammary gland (Griinari
et al., 2000), and in humans (Turpeinen et al., 2002), and VA as
the precursor of RA is now known to provide anti-carcinogenic
activity (Lock, Corl, Barbano, Bauman, & Ip, 2004).

The effect of breed on fatty acid composition has been extensively
studied (Huerta-Leidenz et al., 1993; Laborde, Mandell, Tosh, Wilton,
& Buchanan-Smith, 2001; Malau-Aduli, Siebert, Bottema, & Pitch-
ford, 1997) and trans and CLA profiles have also been investigated
(Kraft et al., 2008; Raes, De Smet, & Demeyer, 2001). There are,
however, only a few instances where the effects of double-muscling
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on total trans-18:1 and CLA content have been studied (i.e., Belgian
Blue breed; Raes et al., 2001, 2004) but there are no reports on the ef-
fects of double-muscling on the detailed trans-18:1 and CLA iso-
meric composition. Therefore, the present study was undertaken
to elucidate the effect of double-muscling in the AV beef breed pro-
duced under intensive conditions (i.e., fed high concentrate diets) on
the detailed trans-18:1 and CLA isomeric profiles.
2. Materials and methods

2.1. Animals and management

Details of the animals and diets used in the present study have
been previously published (Aldai, Nájera, Martínez, et al., 2007;
Aldai, Nájera, Dugan, et al., 2007). Briefly, 75 AV yearling bulls
divided in three genotypes depending on the presence or absence
of the gene responsible of muscular hypertrophy (Grobet et al.,
1998): double-muscled (mh/mh, n = 24), heterozygous (mh/+,
n = 26) and normal (+/+, n = 25), were studied during three consec-
utive years (2001/2003) with �8 animals per genotype and year.
Animals were fed concentrate (typical Spanish meal: 84% barley,
10% soybean meal, 3% soybean oil, 3% minerals and vitamins)
Table 1
Effect of double-muscle genotype (mh/mh, mh/+, +/+) on trans-18:1 and CLA isomeric com

Fatty acids AV mh/mh AV mh/+ AV +/+ SE

Total FAME (mg/100 g of backfat)
81,042b 86,197a 86,043a 12

Percentage of total FAME in backfat
4t-18:1 0.019 0.017 0.017 0.0
5t-18:1 0.030a 0.021b 0.024ab 0.0
6t/7t/8t-18:1 0.719 0.625 0.613 0.0
9t-18:1 0.627 0.574 0.558 0.0
10t-18:1 11.65a 7.600b 9.400b 1.1
11t-18:1 0.662b 0.892a 0.627b 0.1
12t-18:1 0.318 0.293 0.286 0.0
13t/14t-18:1z 0.781a 0.636b 0.664b 0.0
15t-18:1 0.158 0.183 0.165 0.0
16t-18:1 0.101 0.131 0.108 0.0
P

Trans-18:1 15.07a 10.98b 12.46b 1.1
P

Trans-MUFA 15.44a 11.24b 12.75b 1.2
P

Trans-FA 16.49a 12.17b 13.69b 1.2
11t-/10t-18:1 0.167 0.332 0.088 0.1
9c,11t-18:2 0.244b 0.401a 0.268b 0.0
7t,9c-18:2 0.172 0.172 0.182 0.0
9t,11c-18:2 0.136 0.110 0.137 0.0
10t,12c-18:2 0.065 0.061 0.063 0.0
8t,10c-18:2 0.007 0.009 0.008 0.0
11t,13t-18:2 0.013 0.012 0.013 0.0
10t,12t-18:2 0.023 0.021 0.024 0.0
9t,11t-18:2 0.014 0.014 0.013 0.0
7t,9t-18:2 0.004 0.004 0.004 0.0
11t,13c-18:2 0.003b 0.006a 0.004b 0.0
11c,13t-18:2 0.009b 0.010ab 0.012a 0.0
9c,11c-18:2 0.005b 0.007a 0.006ab 0.0
P

9c,11t-/11t,13c-/11t,13t-18:2 0.260b 0.419a 0.285b 0.0
P

7t,9c-/9t,11c-/10t,12c-18:2 0.373 0.344 0.381 0.0
P

CLA 0.713b 0.849a 0.751ab 0.0

ns, P > 0.05; SEM, standard error of the mean; AV, Asturiana de los Valles; Sig., significa
a,b,c For each tissue, means within a row with different superscripts are significantly diff
Trans-MUFA, trans-monounsaturated fatty acids: 9t-15:1, 6t/7t-16:1, 8t/9t-16:1, 10t-16:1
13t/14t-18:1, 15t-18:1, 16t-18:1, 11t-20:1, 13t-20:1.
Trans-FA: trans-MUFA plus other t,t-/c,t-dienes.
Other t,t-/c,t-/c,c-dienes: sum of 9t,12t-18:2, 9c,13t/8t,12c-18:2, 8t,13c-18:2, 9c,12t-18:2
CLA, conjugated linoleic acids: sum of 9c,11t-18:2, 7t,9c-18:2, 9t,11c-18:2, 10t,12c-18:2, 8
18:2, 9c,11c-18:2, 12t,14t-18:2, 8t,10t-18:2, 12t,14c-18:2, 12c,14t-18:2.
* P < 0.05.
** P < 0.01.
*** P < 0.001.

z Coelution with 6c/7c/8c-18:1.
and barley straw ad libitum in the housing facilities of the SERIDA
Research Institute.

2.2. Slaughter and sample collection

Animals were slaughtered in a commercial abattoir when they
reached an average live weight of 542 ± 4 kg. Twenty-four hours
post-mortem, the rib joint was excised from between the 6th and
9th ribs along the length of the bone to the limit of the serratus
dorsalis muscle (Robelin & Geay, 1975) and transported to the
laboratory. Backfat and longissimus thoracis steaks were collected
from the 8th rib, vacuum packed and frozen at �80 �C for further
analysis.

2.3. Fatty acid analysis

Backfat (50 mg) was freeze-dried and directly methylated with
sodium methoxide, and lipids were extracted from 1 g of freeze-
dried muscle sample using a mixture of chloroform–methanol
(1:1, v/v) (Kramer et al., 1998). Details of this procedure have been
published elsewhere (Aldai, Dugan, Rolland, & Kramer, 2009). Lipid
aliquots (10 mg) from each steak were methylated separately
using acidic (methanolic HCl) and basic (sodium methoxide)
position of backfat and longissimus muscle.

M Sig. AV mh/mh AV mh/+ AV +/+ SEM Sig.

Total FAME (mg/100 g of meat)
60 ** 829.9b 1617a 1693a 126.4 ***

Percentage of total FAME in longissimus muscle
02 ns 0.017 0.017 0.015 0.002 ns
02 ** 0.025 0.027 0.021 0.003 ns
93 ns 0.350 0.423 0.384 0.056 ns
84 ns 0.357 0.427 0.380 0.052 ns
87 ** 7.311 5.805 7.007 0.684 ns
46 * 0.508b 0.884a 0.554b 0.139 ***

13 ns 0.210b 0.258a 0.236ab 0.013 **

29 ** 0.535 0.564 0.545 0.021 ns
14 ns 0.097b 0.130a 0.116ab 0.010 *

17 ns 0.055b 0.096a 0.066b 0.011 ***

84 *** 9.465 8.638 9.328 0.652 ns
04 *** 10.11 9.118 9.806 0.677 ns
54 *** 10.11 9.118 9.806 0.677 ns
33 ns 0.203 0.401 0.085 0.159 ns
70 ** 0.097b 0.178a 0.125b 0.030 ***

24 ns 0.065 0.079 0.078 0.006 ns
10 ns 0.050 0.046 0.058 0.004 ns
13 ns 0.035 0.034 0.036 0.004 ns
01 ns 0.006b 0.010a 0.009a 0.001 **

01 ns 0.007 0.007 0.008 0.001 ns
02 ns 0.012a 0.008b 0.011a 0.002 *

02 ns 0.019a 0.011b 0.017a 0.003 ***

00 ns 0.007a 0.002c 0.005b 0.001 ***

01 ** 0.003b 0.005a 0.004ab 0.001 **

01 * 0.005b 0.006b 0.008a 0.001 **

00 * 0.004 0.003 0.004 0.001 ns
72 ** 0.106b 0.191a 0.136b 0.032 ***

43 ns 0.150 0.159 0.172 0.010 ns
42 * 0.315b 0.398a 0.370a 0.038 **

nce; FAME, fatty acid methyl ester.
erent at P < 0.05.
, 11t/12t-16:1, 4t-18:1, 5t-18:1, 6t/7t/8t-18:1, 9t-18:1, 10t-18:1, 11t-18:1, 12t-18:1,

, 9t,12c-18:2, 11t,15c-18:2, 9c,15c-18:2.
t,10c-18:2, 11t,13t-18:2, 10t,12t-18:2, 9t,11t-18:2, 7t,9t-18:2, 11t,13c-18:2, 11c,13t-
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reagents (Kramer, Hernandez, Cruz-Hernandez, Kraft, & Dugan,
2008). The fatty acid methyl esters (FAME) were analysed using
gas–liquid chromatography (GLC)/flame ionization detection and
silver-ion high performance liquid chromatography (Ag+-HPLC,
CLA detection at 233 nm) using the equipment and methods out-
lined by Cruz-Hernandez et al. (2004). The trans-18:1 isomers were
analysed using two complementary GLC temperature programs
plateauing at 175 and 150 �C (Dugan et al., 2007; Kramer et al.,
2008).

For the identification of FAME, the reference standard #463
from Nu-Chek Prep Inc. (Elysian, MN) was used. Branched-chain
FAME were identified using a GLC reference standard BC-Mix1 pur-
chased from Applied Science (State College, PA). The CLA isomer
mixture #UC-59M was obtained from Nu-Chek Prep Inc. (Elysian,
MN) which contains the 9c,11t-/8t,10c-/11c,13t-/10t,12c-/8c,10c-/9c,
11c-/10c,12c-/11c,13c-/11t,13t-/10t,12t-/9t,11t-/8t,10t-18:2 isomers.
The trans-18:1 and CLA isomers not included in the standard
mixtures were identified by their retention times and elution or-
ders (Cruz-Hernandez et al., 2004, 2006; Kramer et al., 2008).
Throughout, fatty acid contents have been expressed as percentage
of total FAMEs unless otherwise specified.

2.4. Statistical analysis

Total and individual trans-18:1 and CLA isomers (% of total
FAME) of backfat and muscle tissues were analysed as a one-way
ANOVA with genotype as the main effect and year as a random var-
iable using PROC MIXED (SAS Institute Inc., 2001). The LSMEANS
and PDIFF options were used for generating least square means
and comparison of genotypes was conducted by F-test protected
LSD. Significance was declared at P < 0.05.
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Fig. 1. Effect of double-muscle genotype (mh/mh, mh/+, +/+) on major trans-18:1 isomer
18:1 content. ns: P > 0.05; a,bMeans within an isomer with different superscripts are sig
3. Results and discussion

3.1. Trans content of backfat and muscle

Animals were extremely lean with the total intramuscular fat
content being the lowest in double-muscled (830 mg/100 g) and
highest in mh/+ (1617 mg/100 g) and +/+ (1693 mg/100 g) animals
(P < 0.001; Table 1). Reported muscle fat contents were in accor-
dance with previously reported data (Aldai et al., 2006; Aldai,
Nájera, Martínez, et al., 2007) when employing different lipid
extraction/methylation procedures. The total fat content of backfat
was also found to be lower in double-muscled (81.0 g/100 g) com-
pared to mh/+ (86.2 g/100 g) and +/+ (86.0 g/100 g) (P < 0.01;
Table 1).

Backfat total trans fat content (%) measured as total trans-18:1,
trans-monounsaturated fatty acids (trans-MUFA) or trans-fatty
acids (trans-FA; which includes trans-MUFA plus other c,t-/t,t-
dienes) were significantly (P < 0.001) higher in double-muscled
animals in comparison to other genotypes (Table 1). In contrast,
no differences between genotypes were observed in muscle for
the aforementioned trans groups. Total trans-FA percentages were
high in both tissues ranging from 12.17% to 16.49% in backfat and
9.12% to 10.11% in muscle tissue. Total trans-18:1 percentages
were also high (10.98–15.07% in backfat; 8.64–9.46% in muscle)
and slightly higher than values formerly published for the same
animals (Aldai, Nájera, Martínez, et al., 2007; Aldai, Nájera, Dugan,
et al., 2007), likely because of the two different GLC temperature
programs employed and the consequent improvement in trans
isomer separation/quantification in the present study (Kramer
et al., 2008). In general, values were also higher than those re-
ported for beef cattle fed high concentrate diets [8.28% for
mh/+ +/+

(a) backfat

b  a  bb  a  b
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ns
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ic profile of (a) backfat and (b) longissimus muscle tissues relative to the total trans-
nificantly different at P < 0.05.
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trans-18:1 (Raes et al., 2004), 4.25% for trans-18:1 (Dugan et al.,
2007), 2.30% for trans-18:1 (Aldai, Dugan, Kramer, et al., 2008),
and 4.64% for trans-18:1 (Aldai et al., 2009) in backfat; and
5.41% for trans-18:1 (Raes et al., 2004), 2.83% for trans-18:1
(Nuernberg et al., 2005), 3.52% for trans-FA (Alfaia et al., 2009),
6.04% for trans-FA (Leheska et al., 2008), 3.03% for trans-18:1
(Kraft et al., 2008) and 3.49% of trans-18:1 (Aldai et al., 2009) in
muscle]. The variability in trans content could be attributed to
several factors including differences in feed composition, differ-
ences in breed and/or genotype or differences in chromatographic
methods (separation/quantification of individual trans isomers
and their subsequent grouping and reporting) as previously indi-
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cated. It seems that a study comparing different chromatographic
methodologies is warranted.

Total percentages of trans-18:1 in muscle reported in the pres-
ent study were very high compared to Raes et al. (2001) for double-
muscled Belgian Blue bulls (1.50% in mh/mh; 1.30% in mh/+; 0.61%
in +/+), but differences could be partially explained by differences
in diet composition, breed and/or genotype and the number of
trans isomers reported in the total trans-18:1 group. The higher
trans-18:1 percentage in backfat compared to muscle has also been
previously reported by others (Aldai, Dugan, Rolland, et al., 2009;
Aro, Antoine, Pizzoferrato, Reykdal, & van Poppel, 1998; Bayard &
Wolff, 1996; Dannenberger et al., 2005; Raes et al., 2004).
40 45 Minutes

11
t,1

3 c
-

8 t
,1

0 c
-

9c,11t -/9t,11c-18:2 7t
,9

c
-

10
t,1

2 c
-

11
c,

13
t-

11
t,1

3 c
-

8 t
,1

0 c
-

9c,11t -/9t,11c-18:2 7t
,9

c
-

10
t,1

2 c
-

11
c,

13
t-

63 64 Minutes

13c-

12c-

11c /15t -

9c /10c /13t/14t-18:1

13c-

12c-

11c /15t -
11

t,1
3 c

-

8 t
,1

0 c
-

9c,11t -/9t,11c-18:2 7t
,9

c
-

10
t,1

2 c
-

11
c,

13
t-

11
t,1

3 c
-

8 t
,1

0 c
-

9c,11t -/9t,11c-18:2 7t
,9

c
-

10
t,1

2 c
-

11
c,

13
t-

13c -

12c-

11c /15t -

13c-

12c-

11c /15t -

emperature program and showing the trans-18:1 region (a) and partial Ag+-HPLC
Double-muscled (mh/mh; black line), heterozygous (mh/+; dotted line), normal (+/+;



N. Aldai et al. / Meat Science 85 (2010) 59–65 63
Similar to other studies on high concentrate-fed beef cattle
(Aldai, Dugan, Kramer, et al., 2008; Dugan et al., 2007), the major
trans-18:1 isomer in both tissues (backfat and longissimus muscle)
was 10t-18:1 (mean values of 9.55% in backfat and 6.71% in mus-
cle). Typically when 10t-18:1 is the most abundant trans isomer,
11t-18:1 is the second largest trans-18:1 peak in the chromato-
gram (Aldai, Dugan, Kramer, et al., 2008; Dugan et al., 2007) and
this was true for mh/+ animals but in mh/mh and +/+ animals levels
of 11t-18:1 and 13t/14t-18:1 were relatively similar in both stud-
ied tissues. Consistent with this, mh/+ animals also had greater
11t-18:1 than other genotypes (P < 0.001) even though animals
were fed the same diet. In muscle tissue, heterozygous animals
also showed significantly higher percentages of 15t- (P < 0.05)
and 16t-18:1 (P < 0.001). It is known that 15t-18:1 is formed as
one end-product in the biohydrogenation of 18:3n � 3 (Harfoot &
Hazlewood, 1988). When looking at individual trans isomers as a
percentage of total trans-18:1 in both tissues, 10t- was significantly
lower and 11t-18:1 was significantly higher in heterozygous com-
pared to double-muscled and normal animals (see Fig. 1, and in
10t- and 11t-peaks of Fig. 2a) even though there were no differ-
ences in the corresponding 11t-/10t-18:1 ratio due to the high var-
iability in the data (P > 0.05; Table 1; Fig. 1 and 2a).

3.2. CLA content of backfat and muscle

The total CLA contents ranged from 0.71% to 0.85% in backfat
and 0.31% to 0.40% in muscle tissue. These values were higher than
previously reported (Aldai, Nájera, Martínez, et al., 2007; Aldai,
Nájera, Dugan, et al., 2007), and likely relate to the fact that only
two isomers were quantified in previous studies. The higher con-
tent of CLA in backfat likely relates to its higher neutral than polar
lipid content and their characteristic differences in CLA enrichment
(Kazala et al., 1999). The rumen microbial population is thought to
be mainly influenced by diet which in turn determines the path-
ways used and intermediates formed during PUFA biohydrogena-
tion (Demeyer & Doreau, 1999; Lock & Bauman, 2004). However,
in the present study, all genotypes were fed the same diet and
apparently genotypic differences in the AV breed somehow led
to significant differences in total and individual CLA isomers. In
backfat, the highest total CLA percentage was measured in hetero-
zygous animals, intermediate in normal and lowest in double-
muscled animals (P < 0.05). Moreover, heterozygous animals had
significantly higher percentages of 9c,11t- (P < 0.01), 11t,13c-
(P < 0.01) and 9c,11c-18:2 (P < 0.05) compared to other genotypes
(mh/mh, +/+). Consequently and interestingly, heterozygous ani-
mals had the highest levels of isomers related to grass-feeding
(i.e.,

P
9c,11t-/11t,13c-/11t,13t-18:2; Aldai et al., 2008; Alfaia

et al., 2009; Dannenberger et al., 2005; Kraft et al., 2008). These
CLA isomers have been recognized as being interrelated and have
a positive health image (Bauchart et al., 2007; Kramer, Cruz-Her-
nandez, Or-Rashid, & Dugan, 2004).

Differences between genotypes observed in muscle were in
good agreement with differences in backfat. Heterozygous to-
gether with normal animals had the highest CLA percentage (aver-
age of 0.38%) compared to double-muscled animals (0.32%;
P < 0.01). In general, heterozygous animals had the highest per-
centages of 9c,11t- and 11t,13c-18:2 compared to the other two
genotypes (Fig. 2b). The percentages of RA were lower than re-
ported by Raes et al. (2001, 2004) in Belgian Blue bulls (0.45% in
mh/mh, 0.39% in mh/+, 0.51% in +/+) or in phenotypically double-
muscled Belgian Blue young bulls (0.32%), however, Ag+-HPLC
was not apparently employed by Raes et al. (2001, 2004) to analyse
individual CLA isomers which in all likelihood meant RA co-eluted
with 7t,9c-18:2 and 8t,10c-18:2 during GLC separations (Kramer
et al., 2008). The level of 8t,10c-18:2 was lowest (P < 0.01) in dou-
ble-muscled animals compared to the other genotypes, and
10t,12t- (P < 0.05), 9t,11t- (P < 0.001), 7t,9t- (P < 0.001), and
11c,13t-18:2 (P < 0.01) were significantly lower in heterozygous
animals compared to other genotypes. Again, the combination of
the three CLA isomers related to grass-feeding (i.e.,

P
9c,11t-/11t,

13c-/11t,13t-18:2) was significantly higher in heterozygous animals
(0.19%) than in the other two genotypes (average of 0.12%;
P < 0.001). There is clear evidence in the literature that diets low
in forage and high in starch lead to shifts in the rumen microbial
populations (Klieve et al., 2003). These changes favour the forma-
tion of 10t-18:1 and a concomitant reduction in 11t-18:1, whereas
rumen fermentation in pasture-fed cattle minimizes 10t-18:1 and
maximizes 11t-18:1 formation (Aldai et al., 2008; Alfaia et al.,
2009; Hristov, Kennington, McGuire, & Hunt, 2005), but factors
controlling the complete trans-18:1 profile have not been fully
elucidated.

The myostatin gene is expressed in developing and adult skele-
tal muscle affecting muscle structure and metabolism (McPherron,
Lawler, & Lee, 1997). Myostatin also affects physiological and
structural changes in the digestive tract which are more evident
in homozygous animals (mh/mh; Menissier, 1982). In the present
experiment, animals were pure bred (i.e., they were not crossbred
cattle produced by mating F1 females coming from double-mus-
cled sires with sires carrying different levels of mutation; Casas
et al., 2001) and even when they were fed the same concentrate
diet differences were found in the trans and CLA profiles. This sug-
gests that genes (i.e., the myostatin gene or others) which could
influence rumen physiology might also influence biohydrogenation
processes, or that the effects of variation in myostatin expression
or function may have an impact beyond muscle growth, altering
fat abundance and composition as stated recently by Alexander
et al. (2009). Therefore, it could be speculated that for some reason
the mutated myostatin gene is needed to influence biohydrogena-
tion but the higher triglyceride content (related to marbling) is
necessary for expression.

4. Conclusions

Overall, differences observed in trans-18:1 and CLA isomeric
profiles between studied genotypes demonstrated for the first time
that PUFA biohydrogenation processes in AV heterozygous (mh/+)
animals differ from that of double-muscled (mh/mh) and normal
(+/+) genotypes. Heterozygous animal produced slightly more
favourable trans-18:1 and CLA profiles than other genotypes and
it would be of interest to determine if this effect is consistent when
heterozygous animals are produced under extensive (i.e., grass) or
semi-extensive feeding conditions (i.e., grass plus few months of
concentrate finishing) given further improvements are still neces-
sary to achieve trans and CLA profiles with a positive health image.
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