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The effect of production systems on beef fatty acid composition

The aim of the present study was to evaluate the effect of
different production systems on fatty acids (FA) composition
of three beef muscles (longissimus thoracis, semitendinosus and
diaphragmae). The first group (MGSC) included 8 bulls of Slo-
venian Brown breed that were fattened with maize, grass silage
and concentrates. The second group (MCS) included 8 bulls of
Slovenian Simental breed that were fattened with maize silage,
ensiled corn grain and concentrates. The third group (GS) in-
cluded 6 Limousine x Simmental crossbreed bulls that have
been fattened on pasture in cow-calf production system until
slaughter. In fourth group (G) 8 bulls of Slovenian Simmental
breed were fattened on pasture from spring to autumn when
they were slaughtered. Bulls from MSC and MGSC had simi-
lar carcass weight (316 kg, 308 kg, respectively), whereas bulls
from GS had the lightest (215 kg) and bulls from G the heaviest
carcass weight (371 kg). Carcass fatness was similar for bulls in
MSC, MGSC and G groups and slightly lower in GS group. The
percentage of saturated FA differed among groups only in semi-
tendinosus muscle. Bulls from G and GS had lower percentage
of monounsaturated FA (MUFA) and higher percentage of
polyunsaturated FA (PUFA) in all three muscles. Bulls from
grazing production systems had higher n-3 PUFA values in
all muscles and higher n-6 PUFA values in semitendinosus and
diaphragmae. Bulls fattened on pasture had lower n-6/n-3 ratio
in all three muscles. Bulls from GS had a higher percentage of
conjugated linolenic acid in comparison to MGSC and MCS
groups in all muscles except in semitendinosus where percent-
age of CLA was higher only from MGSC group.
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Vpliv nacina reje na mascobnokislinsko sestavo misic bikov

Namen raziskave je bilo oceniti vpliv razli¢nih nacinov
reje bikov na mascobnokislinsko sestavo (MK) treh misic
(longissimus thoracis, semitendinosus in diaphragmae). Prvo
skupino (MGSC) je sestavljalo 8 bikov rjave pasme, ki so bili
krmljeni s koruzno in travno silazo ter mo¢no krmo. V drugi
skupini (MCS) je bilo 8 bikov lisaste pasme, ki so bili krmljeni
s koruzno silazo, s siliranim mletim koruznim zrnjem ter mo¢-
no krmo. Tretja skupina (GS) je vkljucevala 6 bikov krizancev
med limuzin in lisasto pasmo, ki so bili ves ¢as do zakola na
pasi ob svojih materah dojiljah. V cetrti skupini (G) je bilo 8
bikov lisaste pasme, ki so bili na pasi zadnjo fazo pitanja to je
od spomladi in pa do zakola, ki je potekal jeseni. Biki iz skupi-
ne MGSC in MCS so imeli podobno maso klavnih trupov, to
je 316 in 308 kg. Biki iz skupine GS so imeli najmanj$o maso
zaklanih trupov (215 kg), medtem ko so bili biki iz G skupine
najtezji (371 kg). Zamasc¢enost klavnih polovic je bila podob-
na pri MSC, MGSC in G bikih in malo manjsa pri GS bikih.
Vsebnost nasi¢enih MK se je med skupinami razlikovala samo
v semitendinosus. Biki s pase so imeli v vseh treh miSicah vecjo
vsebnost enkrat (ENMK) in veckrat nenasi¢enih MK (VNMK).
Biki spitani na pasi so imeli tudi ve¢jo vsebnost n-3 VNMK v
vseh treh mi$icah, medtem ko je bila znacilna vedja vsebnost
n-6 VNMK samo v miSici semitendinosus in diaphragmae. Biki
s pase so imeli tudi oZje razmerje n-3/n-6 VNMK v vseh treh
misicah. v Biki iz GS skupine so imeli tudi ve¢jo vsebnost ko-
njugirane linolne kisline v primerjavi z biki iz MGSC in MCS
skupine v vseh misicah razen v semitendinosus, kjer je bila vseb-
nost visja le v primerjavi z MGSC skupino.

Klju¢ne besede: govedo; biki; nacini reje; misice; mascob-
ne kisline
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1 INTRODUCTION

Different production systems have been shown to
significantly alter the fatty acid (FA) composition of beef.
Manipulating FA composition of ruminant fat by chang-
ing their diet is far more difficult than in monogastric
animals, due to the process of biohydrogenation in the
rumen (Muller and Delahoy, 2004). Nevertheless, the re-
sults of many studies confirmed that FA composition of
ruminant fat can be affected by different feeding manage-
ments (De la Fuente et al., 2009; Humanda et al., 2012;
Cividini et al., 2014). The preferential fat composition of
beef raised on pasture is well documented, rather than
using conserved forage (Alfaia et al., 2009; De la Fuente
etal., 2009; Humanda et al., 2012). Human nutrition
guidelines recommend reduction in the intake of total
fat, saturated (SFA) and trans FA (tFA), on the other hand
they advocate the increased intake of n-3 polyunsatu-
rated FA (PUFA), especially long chain PUFA (Shinfield
etal.,, 2008). The beneficial fat composition of beef raised
on the pasture is well documented and proven superior
to conserved forage (Alfaia et al., 2009; De la Fuente et
al., 2009; Humanda et al., 2012).

There are two main types of beef production systems
in Slovenia. One production system is based on bulls fed
maize silage and concentrates and other is based on graz-
ing. Grass-based beef production systems are low-input
systems and therefore economically advantageous due to
lower production costs. In Slovenia 60 of agricultural area
is under permanent grassland and pastures and therefore
there is a big opportunity to produce quality beef meat.

The objective of this study was to investigate the
impact of production system on FA profile of three beef
muscles, by comparing two pasture-based systems and
two conventional production systems with maize silage
and concentrates in the diets.

2 MATERIAL AND METHODS
2.1 ANIMALS

The study included thirty bulls which were fattened
in four different production systems. In two groups the
bulls were fattened indoors and the feeding regime was
based on silage and concentrate. Another two groups of
bulls were raised in pasture-based feeding regime. The
first group MGSC included 8 bulls from the progeny test-
ing (Slovenian Brown cattle breed). They were fattened
with the diet which consisted of maize silage (40 % in
dry matter (DM)), grass silage (35 % in DM) and con-
centrates (25% in DM). Concentrates were composed
of maize (71 %), barley (24 %) and mineral-vitamin pre-
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mix (5 %). This feeding regime was carried out from live
weight of 400 kg live weight to the slaughter at around
550 kg of live weight. The second group MSC included
8 bulls from the progeny testing (Slovenian Simmental
breed) and their diet consisted of maize silage (85 % in
DM), maize grain silage (8 % in DM), soya meal (3 % in
DM), sunflower meal (3 % in DM) and mineral-vitamin
premix (1% in DM). These bulls were slaughtered at
slightly higher live weight as those of MGSC group. The
third group GS included 6 Limousine x Simmental cross-
breed bulls that were fattened on pasture in cow-calf pro-
duction system. After winter calving, the cows together
with their calves were transposed from the stall to the
grassland and stayed there until the end of the pasture
season in late autumn when the young bulls were slaugh-
tered. The pasture was composed from various grass and
clover sorts. The fourth group G included 8 bulls of Slo-
venian Simmental breed fattened on pasture from spring
to autumn and slaughtered at age less than two years. The
animals in the GS and G group were on the pasture with-
out any additional components in the diet, except salt
and minerals.

2.2 POST-SLAUGHTER SAMPLING AND MEAS-
UREMENT

After the slaughter, warm carcasses were weighted
and carcass conformation and fatness were evaluated ac-
cording to the EUROP classification system (Table 1).
Samples of longissimus thoracis were taken between the
6™ and 7™ vertebra, semitendinosus and diaphragmae
muscles were collected from the right carcass side. Mus-
cle samples were vacuum-packed, rapidly frozen and
stored at —70 °C until analysis of FA composition.

The FA composition of muscle samples was analysed
using a gas chromatographic method following transes-
terification of lipids. Fatty acid methyl esters (FAME)
were prepared according to Park and Goins (1994) using
gas chromatograph (6890 series, Agilent, Santa Clara, CA,
USA). Separation of FAMEs was performed on capillary
column Omegawax™ 320 (30 m x 0.32 mm x 0.25 um
film thickness). Agilent GC ChemStation was used for
data acquisition and processing. Individual FAMEs were
identified by comparison of retention times with those
of standard mixtures and quantified using response fac-
tors derived from quantitative standards (NuCheck) and
nonadecanoic acid (C19:0) as internal standard. Total fat
was calculated as sum of all identified fatty acids (g/100 g
of sample), divided by factor 0.916 (lean beef), to include
the glycerol of the triglycerides, phosphate from phos-
pholipids and unsaponifiable components (McClance,
1998). The fatty acid composition of muscle samples was
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Table 1: Carcass weight, conformation and fatness grading for
bulls from different production systems

Group  Carcass weight (kg) ~ Conformation*  Fatness **
MGSC  307.8+19.9 3.1+04 2.8+0.5
MSC 316.0 £ 15.1 4.0%0.5 3.0+£0.0
GS 214.7 £33.3 3.5+0.6 25+0.6
G 370.8 +40.1 35+05 2.8+0.5

* EUROP conformation, where E=5,U=4,R=3,0=2,P=1
** EUROP fatness, grades 1 to 5

expressed as a weight percentage (wt%) of the total iden-
tified fatty acids.

Data were analysed using the statistical package
SAS/STAT (SAS, 2001) using a General Linear Model
(GLM) procedure. The model included production sys-
tem as fixed effect for each muscle separately. Post hoc

comparison among the least square means was per-
formed using a Tukey multiple test correction. Levels of
significance of differences between groups are given at
»<0.05.

3 RESULTS AND DISCUSSION

Manipulating FA composition in ruminants has
been extensively studied with a purpose to reduce SFA
and elevate PUFA concentrations. Though dietary ma-
nipulation proved to have the most significant effect on
fatty acid composition (Scollan et al., 2014, Shingfield
etal., 2013), the effect of genetics can not be neglected, as
several authors reported differences between breeds (as
reviewed by Wood and Enser, 2017). In our study the ef-
fect of production system include also the effect of breed

Table 2: Fatty acid composition (wt%) of muscle longisimus thoracis from bulls fattened in different production systems

MGSC MSC GS G
LSM + SEM LSM + SEM LSM + SEM LSM + SEM
Total fat g/100g muscle 2.88 £0.29° 1.83£0.29® 2.05+0.34%® 1.36 £ 0.29°
Fatty acid, (wt%)
Lauric (C12:0) 0.07 £0.01* 0.02 +0.01° 0.13 £ 0.03¢ 0.01 +0.02°
Myristic (C14:0) 2.73 +0.18% 2.16 £ 0.18® 3.39+0.21« 1.74 £0.18°
Palmitic (C16:0) 25.64 £ 0.70° 23.10 + 0.70% 23.51 +0.81° 20.50 + 0.70°
Stearic (C18:0) 14.21 £ 0.67° 17.39 + 0.67> 14.60 + 0.77* 17.93 £ 0.67°
Oleic (C18:1)* 37.80 £ 0.95* 35.62 £0.95* 29.84 + 1.09° 31.41 £ 0.95°
Linoleic (C18:2n-6) 7.54 £ 1.04* 9.43 +1.04® 11.09 + 1.20® 11.81 + 1.04°
a-linolenic (C18:3n-3) 0.87 £0.15* 0.60 £ 0.15° 2.01 £0.17° 3.07 £ 0.15¢
CLA(c9, t11 C18:2) 0.29 £ 0.06* 0.32 £0.06* 0.63 £ 0.06° 0.50 + 0.06®
Arachidic (C20:0) 0.10 +0.01%® 0.14 £ 0.01° 0.07 £ 0.01° 0.14 £0.01*
ETA (C20:3n-6) 0.35+0.09 0.69 £ 0.09 0.71 £0.10 0.66 + 0.09
Arachidonic (C20:4n-6) 2.10+0.35 299 +0.35 3.02 £0.40 2.72+£0.35
EPA (C20:5n-3) 0.18 £0.12* 0.15+0.12° 0.96 + 0.14° 0.85 +0.12°
DHA (C22:6n-3) 0.05 +0.03° 0.01 £0.03° 0.21 £0.03* 0.10 £ 0.03*
SFA 4522+ 1.14 4539+ 1.14 4532+ 1.31 4334+ 1.14
MUFA 42.76 + 1.08° 39.46 £ 1.08* 34.04 + 1.25° 34.96 + 1.08"
PUFA 12.14 + 1.65° 15.20 £+ 1.65* 20.69 + 1.91% 21.74 £ 1.65°
n-3 PUFA 1.56 £ 0.39* 1.23 £0.39* 4.71 £ 0.45° 5.50 + 0.39°
n-6 PUFA 10.22 + 1.45 13.65 + 1.45 15.14 £ 1.68 15.45 +1.45
PUFA/SFA 0.27 £ 0.04* 0.34 + 0.04%® 0.47 £0.05° 0.50 + 0.04°
n-6/n-3 6.55 + 0.38° 11.10 £ 0.38° 3.56 £0.44¢ 2.86 £0.38°

LSM = least square means; SEM = standard error of LSM.

»b¢ = LSM with different letters in the same row significantly differ (Tukey post hoc test, p < 0.05)

CLA = conjugated linoleic acid; ETA = eicosatrienoic acid; EPA = eicosapentaenoic acid; DHA = docosahexaenoic acid; SFA = saturated fatty acids,
MUFA = monounsaturated fatty acids, PUFA = polyunsaturated fatty acids

*sum of isomers of octadecenoic acid
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Table 3: Fatty acid composition (wt%) of muscle semitendinosus from bulls fattened in different production systems

MGSC MSC GS G
LSM + SEM LSM + SEM LSM + SEM LSM + SEM
Total fat, g/100g muscle 1.20£0.13 1.11+£0.13 0.85+£0.15 0.79 £0.13
Fatty acid, (wt%)
Myristic (C14:0) 1.56 £ 0.17 1.42 +0.17 1.71+£0.19 1.06 £ 0.17
Palmitic (C16:0) 21.82 £0.75° 19.74 + 0.75% 19.29 + 0.86% 16.96 + 0.75°
Stearic (C18:0) 14.24 + 0.49® 14.60 + 0.49° 12.52 + 0.56" 14.40 + 0.49%
Oleic (C18:1)* 35.09 £ 1.37* 30.45 £ 1.37* 24.63 +1.58° 24.50 + 1.37°
Linoleic (C18:2n-6) 12.30 £ 1.48° 16.26 + 1.48* 18.94 + 1.70 20.50 + 1.48"
a-linolenic (C18:3n-3) 1.05+0.31* 0.91 £ 0.31* 2.80 + 0.36° 4.95+0.31¢
CLA(c9, t11 C18:2) 0.19 £ 0.04* 0.27 +0.04® 0.41 £0.05° 0.33 + 0.04®
Arachidic (C20:0) 0.16 £ 0.02? 0.11 +0.02® 0.06 + 0.02" 0.09 + 0.02®
ETA (C20:3n-6) 0.81 £ 0.15* 1.40 £ 0.15° 1.50 £ 0.17° 1.20 £ 0.15%®
Arachidonic (C20:4n-6) 429 +0.54 6.30 £ 0.54 6.44 + 0.62 5.18 £ 0.54
EPA (C20:5n-3) 0.38 £ 0.18* 0.38 £ 0.18* 1.97 £ 0.21° 1.68 +0.18°
DHA (C22:6n-3) 0.12 +£0.03a" 0.04 £ 0.03* 0.37 £ 0.04¢ 0.18 £ 0.03°
SFA 40.07 £ 1.18° 38.19 + 1.18® 36.24 + 1.37® 34.86 +1.18°
MUFA 39.45 £ 1.49* 34.38 £ 1.49* 28.10 + 1.72° 28.34 +1.49°
PUFA 20.59 £ 2.39° 27.58 £2.39* 35.67 +2.76" 36.97 +2.39*
n-3 PUFA 2.42 +0.61* 2.27 £ 0.61* 7.90 £ 0.70° 9.33 +0.61°
n-6 PUFA 17.96 £ 2.12° 25.05 £ 2.12* 27.30 + 2.54% 27.26 +2.12%
PUFA/SFA 0.53 £ 0.08° 0.75 £ 0.08* 0.99 +0.10°¢ 1.08 + 0.08¢
n-6/n-3 7.42 £ 0.36* 11.02 + 0.36° 3.75 £ 0.41°¢ 3.00 = 0.36°

LSM = least square means; SEM = standard error of LSM.

»b¢ = LSM with different letters in the same row significantly differ (Tukey post hoc test, p < 0.05)
CLA = conjugated linoleic acid; ETA = eicosatrienoic acid; EPA = eicosapentaenoic acid; DHA = docosahexaenoic acid; SFA = saturated fatty acids,
MUFA = monounsaturated fatty acids, PUFA = polyunsaturated fatty acids

*sum of isomers of octadecenoic acid

and age/weight as especially GS group included younger
bulls that were slaughtered at much lower weight. So we
have to keep this in mind and caution is required when
generalising the presented results. Nevertheless, we be-
lieve that this four production systems with used breeds
are most common beef production systems in Slovenia
and therefore of particular interest.

The total fat content was the lowest in the G group
where animals were fattened on pasture, but the differ-
ence was significant only between MGSC and G group.
This difference is probably due to the fact that animals in
this two production systems belong to different breeds
and received different diets. As reported by Kamihiro
etal. (2015) both nutrition and genetics affect the level
of fat in beef. The levels of SFA in beef are of nutritional
importance since SFA tends to dominate in ruminant fat.
This is due to the biohydrogenation process in the ru-
men, where dietary PUFA are being hydrogenated by mi-
crobial population. Nutritional guidelines recommend a
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reduction of total fat intake, particularly of SFA (DACH,
2008). The lauric (C12:0), myristic C14:0) and palmitic
(C16:0) acids increase LDL cholesterol whereas stearic
(C18:0) has no eftect (FAQ, 2010).

In this study there was no difference in total SFA
percentage in longissimus thoracis among groups but the
differences were found for individual SFA. G bulls had
the lowest percentage of myristic acid (C14:0) and pal-
mitic acid (C16:0) but the difference was not significant
from MSC group. The percentage of stearic acid (C18:0)
was lower in MGSC and MS group. Bulls from grazing
and suckling production system had the lowest amount
of arachidic acid (C20:0) in longissimus thoracis (Ta-
ble 2). Compared to other muscles, the lowest percentage
of SFA was determined in the semitendinosus (Table 3).
Animals from group G had the lowest percentage of SFA
in this muscle. Grazing and suckling animals also had
lower percentage of SFA but the difference from MGSC
and MSC group was not significant. Individual SFA in
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Table 4: Fatty acid composition (wt%) of muscle diaphragmae from bulls fattened in different production systems

MGSC MSC GS G
LSM + SEM LSM + SEM LSM + SEM LSM + SEM
Total fat, g/100g muscle 5.72 £ 0.55* 4.62 + 0.55% 4.25 + 0.55% 3.33 £ 0.55°
Fatty acid, (wt%)
Lauric (C12:0) 0.05 £ 0.01* 0.07 £0.01* 0.19 £ 0.01° 0.05£0.01*
Myristic (C14:0) 2.22 £ 0.20* 2.33 £0.20* 4.04 +£0.23° 2.00 £ 0.20*
Palmitic (C16:0) 22.37 £0.63* 21.61 + 0.63® 22.74 £ 0.73* 19.16 + 0.63°
Stearic (C18:0) 20.98 £ 0.94 21.84 +£0.94 19.39 £ 1.09 22.54 £ 0.94
Oleic (C18:1)* 36.36 £ 1.06° 34.32 £ 1.06 28.62 +1.22° 29.00 + 1.06°
Linoleic (C18:2n-6) 7.58 £ 1.00* 8.66 + 1.00® 9.85 + 1.16% 11.91 + 1.00°
a-linolenic (C18:3n-3) 0.84 £ 0.18* 0.61 £0.18* 1.91 +0.21° 3.10+0.18°
CLA(c9, t11 C18:2) 0.31 £ 0.06 0.34 £ 0.06* 0.72+0.07° 0.49 + 0.06®
Arachidic (C20:0) 0.14 £ 0.01 0.14 £ 0.01 0.12+£0.01 0.14 £ 0.01
ETA (C20:3n-6) 0.19 £ 0.05* 0.38 + 0.05® 0.45 + 0.06" 0.40 + 0.05°
Arachidonic (C20:4n-6) 1.55+0.27 2.12 £ 0.27 2.16 £ 0.31 2.55+0.27
EPA ( C20:5n-3) 0.09 £ 0.07* 0.09 £ 0.07* 0.41 £0.078° 0.64 +0.07°
DHA ( C22:6n-3) 0.03 £0.01° 0.03 £0.01* 0.10 +0.01° 0.08 +0.01°
SFA 48.63 + 1.26 49.13 £ 1.26 50.84 £ 1.46 4724+ 1.26
MUFA 40.15 = 1.89* 37.86 + 1.89* 3229 +1.37° 32.00 + 1.89°
PUFA 11.25 + 1.48* 13.04 + 1.48* 16.92 + 1.71* 20.85 + 1.48°
n-3 PUFA 1.27 £ 0.34* 1.05 £ 0.34* 3.29 £ 0.39" 491 +£0.34¢
n-6 PUFA 9.57 + 1.31* 11.58 + 1.31* 12.60 + 1.52® 15.02 + 1.31°
PUFA/SFA 0.24 + 0.04* 0.27 £ 0.04* 0.34 +0.04® 0.45 + 0.04°
n-6/n-3 7.40 £ 0.41° 10.90 + 0.41° 4.13 £ 0.48° 3.14 £ 0.41°¢

LSM = least square means; SEM = standard error of LSM.

»be = LSM with different letters in the same row significantly differ (Tukey post hoc test, p < 0.05)
CLA = conjugated linoleic acid; ETA = eicosatrienoic acid; EPA = eicosapentaenoic acid; DHA = docosahexaenoic acid; SFA = saturated fatty acids,
MUFA = monounsaturated fatty acids, PUFA = polyunsaturated fatty acids

*sum of isomers of octadecenoic acid

semitendinosus had different pattern regarding the pro-
duction system. There was no difference found in values
of myristic acid (C14:0) while palmitic acid (C16:0) was
the highest in MGSC group and the lowest in G group.
The lowest percentage of stearic acid (C18:0) was meas-
ured in GS group. No effect of production system on to-
tal SFA in diaphragmae was found (Table 4). The same is
true also for stearic (C18:0) and arachidic acid (C20:0),
while the percentage of myristic acid (C14:0) was higher
in GS group. Production system also had no effect on
SFA content in study of Sim¢i¢ et. al (2013) where they
studied the meat FA composition of Cika bulls from in-
tensive TMR fed or grazed bulls. The percentage of total
and individual SFA were affected by production system
in the study of Humanda et al. (2012) where levels of SFA
were significantly lower in animals fattened on pasture.
In comparison to intensive fattening the percentage by

weight of palmitic acid was higher in meat of grazed bulls
in all three muscles. Diets rich in concentrate have higher
energy values and bovines concentrate this excess ener-
gy in adipocytes as triglycerides, which are rich in SFA,
especially palmitic acid (Humanda et al., 2012). Higher
values of palmitic acid in intensively compared to exten-
sively fattened bulls or heifers was determined in many
studies (De la Fuente, 2009; Humanda et al., 2012; Sim¢i¢
etal. 2013).

The production system had a major impact on
weight percentage (wt%) of MUFA. Bulls from grazing
production system contained significantly lower wt% of
total MUFA in meat compared to bulls fed silage and con-
centrates. The same is also true for the sum of isomers of
octadenoic acid, probably mainly oleic fatty acid (C18:1).
This ratio was found in all three studied muscles. Higher
values of MUFA in extensive production system is in
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agreement with many studies (De la Fuente et al., 2009;
Humanda et al,, 2012; Sim¢i¢ et al,, 2013). Regarding
the human health, higher levels of oleic acid in the diet
would be considered preferential as it has been found to
increase HDL-cholesterol and decrease LDL-cholesterol
concentrations in plasma and therefore protect against
chronic heart diseases (CHD) (FAO, 2010).

The levels of PUFA were significantly affected by
production system in all three muscles. Bulls from pro-
duction systems that included grazing showed an in-
creased amount of total PUFA in comparison to the bulls
fed silage and concentrates. The same was also true for
the n-3 PUFA, but as considered n-6 PUFA there was
no difference found in longissimus thoracis (Table 2). In
other two muscles the weight percentage of n-6 PUFA
was higher in GS and G groups. Many studies have dem-
onstrated that feeding cattle diets rich in forage decrease
the n-6/n-3 PUFA ratio (French et al., 2000; Razmino-
wicz et al,, 2006). In this study the n-6/n-3 PUFA ratio
in all three muscles was lower and thus preferential in
meat of grazing bulls. According to DACH (2008) nu-
trition guidelines the recommended n-6/n-3 ratio is 5:1,
but in human diets this ratio is often above 10:1 and is
connected with many chronic diseases. The main long
chain FA in the n-3 family were EPA and DHA, which
are of special interest in the human diet as they reduce
the risk of cancer and cardiovascular disease. In addition,
n-3 PUFA provide protection against other chronic and
metabolic diseases such as obesity, diabetes, osteoporo-
sis, neurological degeneration and bone fractures (Saini
and Keum, 2018). The weight percentage of EPA and
DHA was significantly higher in meat from grazing bulls.
This could be the result of higher content of a-linolenic
acid in the pasture, which is the precursor in synthesis of
longer chain n-3 PUFA such as EPA and DHA. These re-
sults are in agreement with the study of de la Fuente et al.
(2009) and Humanda et al. (2012). Ruminant dairy and
meat products are the principal sources of cis-9,trans-11
CLA isomer in the human diet. In recent years, the CLA
has received much attention since it has some biologi-
cal benefits such as reduction of carcinogenesis, athero-
sclerosis, inflammation, obesity and diabetes (Yang et al.,
2015). Regarding CLA, the higher percentage was meas-
ured in meat from grazing bulls in all three muscles, but
higher percentage was significant only in the GS group.
De la Fuente et al. (2009) reported significantly higher
concentration of CLA in longissimus thoracis of the ani-
mals fattened exclusively on pasture, while the lowest
concentrations were observed in intensive production
systems. Our results are also in accordance with French
et al. (2000) who reported that diets high in a-linolenic
acid such as fresh grass, results in an increased deposi-
tion of CLA in muscle.
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Regarding PUFA/SFA ratio, bulls from grazing feed-
ing regime had higher and thus from human health point
of view beneficially ratio in all three muscles. That was
demonstrated before in a study of Razminowicz et al.
(2006) and Humanda et al. (2012).

4 CONCLUSION

Data presented here demonstrate considerable dif-
ferences in FA profiles of beef from different production
systems. Meat from grazed bulls had higher content of
MUFA but there were no differences found in content of
SFA except in semitendinosus where only group of bulls
that were fattened on pasture from spring to autumn and
slaughtered at age less than two years had lower content
of SFA. There were also differences found in PUFA con-
tent between different production systems. Meat from
grazed bulls had higher content of some desirable PUFA
(a-linolenic, EPA, DHA) and also lower n-6/n-3 PUFA
ratio than meat from bulls fed silage and concentrate.
Therefore, grazed bulls provide healthier meat for human
consumption.
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