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ABSTRACT
Physicochemical characteristics and lipid profile of beef from cattle feeding on grazing and feedlot
were compared. Forty beef samples were collected from each feeding system. The samples were
taken from the Longissimus dorsi muscle. There were no differences between the feeding systems
(P > 0.05) with regard to pH, luminosity index (L*), red (a*), yellow (b*), drip loss, and cooking yield.
Regarding the nutritional content, there were significant differences in moisture and fat contents
(P < 0.05), but not in protein or ash content (P > 0.05). The main fatty acids found were oleic,
palmitic, and stearic. There was a higher concentration of unsaturated fatty acids, especially
conjugated linoleic acid, on that beef from grazing bovines (P < 0.05). This information is useful
for producers in the Northeastern region of Mexico, as it can help differentiate their product from
the product of other similar ecological regions in Mexico and worldwide.

Características fisicoquímicas y perfil de ácidos grasos de carne de res en el
Noreste de México: sistema de pastoreo versus sistema confinado

RESUMEN
Las características fisicoquímicas, valor nutricional y perfil lipídico de la carne de bovino alimentados
en pastoreo y estabulado en el noreste de México fueron evaluados en este estudio. Se colectaron
40 muestras de carne en cada sistema de alimentación. Las muestras fueron del músculo
Longissimus dorsi tomadas entre la 12° y 13° costilla. El pH, índice de luminosidad (L*), rojo (a*)
y amarillo (b*), perdida por goteo y rendimiento por cocción, no mostraron diferencias entre los
sistemas de alimentación (P > 0.05). En el valor nutricional no se encontraron diferencias en el
contenido de proteína ni cenizas (P > 0.05) pero si, en el contenido de humedad y grasa (P < 0.05).
Los principales ácidos grasos en la carne de bovino fueron: oleico (C18:1, n-9), palmítico (C16:0)
y esteárico (C18:0). Hubo una mayor concentración de ácidos grasos insaturados, en particular,
ácido linoleico conjugado en la carne de bovinos en pastoreo (P < 0.05). Esta información es de
utilidad para productores de la región noreste de México, ya que puede ayudar a diferenciar su
producto del de otras regiones de México y del mundo.
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1. Introduction

In Mexico, beef production is one of the main activities
within the animal production industry, and during 2017,
said activity generated approximately 6.75 billion dollars. In
2019, and during the previous five years, this activity had
a 2% annual growth rate, while meat consumption during
the same period was 1.3%. Thus, in the period between 2013
and 2018, beef production grew faster than did consump-
tion, generating surplus meat (Servicio de Información
Agroalimentaria y Pesquera [SIAP], 2019). Therefore, beef
production is very important for the country and it is neces-
sary to join efforts to improve that production; current
research is focusing on this in grazing cattle. Producing
under grazing conditions has the advantages of lower pro-
duction costs, animal welfare, and beef with nutraceutical
properties. The latter is important when considering the
growing demand for healthy foodstuffs, derived from the
increase of diseases such as cancer, diabetes, obesity, and

cardiovascular problems, which are related to poor eating
habits (Daley, Abbott, Doyle, Nader, & Larson, 2010). The
latter is especially important issue in Mexico, because the
country has severe problems regarding child and adult obe-
sity (Shamah-Levy et al., 2018). Given this problem, health
professionals recommend decreasing the consumption of
saturated fatty acids (SFAs) and cholesterol. However, recent
research reports that not all saturated SFAs have the same
impact on serum cholesterol (Yang et al., 2015). Therefore,
knowing the individual FA profiles of foodstuffs offers
greater information than wide lipid classifications when
dealing with medical recommendations (Connor, 2000). The
aforementioned has incentivized people to decrease their
consumption of foodstuffs with fats, including red meat.
Due to this, the beef industry has had a growing interest in
improving the qualitative and chemical characteristics of
beef. In this context, an FA of particular interest is conju-
gated linoleic acid (CLA), given its potential beneficial effect
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on human health (Namazim, Irandoost, Larijani, &
Azadbakht, 2019), especially isomers cis-9, trans-11 asso-
ciated to anticancer effects, and trans-12, cis-12 associated
to fat decrease in tissues (Yang et al., 2015).

Feeding is the factor that most influences CLA concen-
tration in beef (Dhiman, Nam, & Ure, 2005), and grazing is
the most effective and economical strategy to increase it
(Montero-Lagunes, Juárez-Lagunes, & García-Galindo,
2011). This is because fresh grasses have a high concentra-
tion of linoleic (C18:2 n6) and α-linolenic (C18:3 n3) acids
(Boufaïed et al., 2003), precursors of CLA and vaccenic acid
in the rumen. This is why the grazing-based production
systems lead to higher CLA concentrations in their beef,
compared to systems that use grain to feed animals
(Hwang & Joo, 2017; Van Elswyk & McNeill, 2014).
Although, lipids in grasses are in low concentration and
range between 30 and 100 g/kg dry matter (Boufaïed et al.,
2003). Also, the FAs with the highest proportions (approxi-
mately 95%) in grasses are C18:3 n3, C18:2 n6, and C16:0,
which also present variations due to grass species, growth
stage, temperature, light intensity, and agroecologic region
(Elgersma et al., 2004). Therefore, it is expected that even
within grazing-based systems, there will be variations in
CLA concentrations present in beef.

Northeastern Mexico is classified as a semi-desert region,
and as far as it is known, no studies have been undertaken
to determine the nutritional and nutraceutical characteristics
of the beef produced under grazing or feedlot conditions in
this region. This information is necessary to improve such
production systems, besides being necessary for compari-
sons against other agro-ecologic regions in the country and
worldwide.

Based on this, the aim of the present study was to deter-
mine the physicochemical characteristics, nutritional con-
tent, fatty acid profile, and CLA concentration of beef from
grazing and feedlot systems in northeastern Mexico in order
to generate information that will benefit the production of
beef with nutraceutical characteristics. This can differentiate
and give added value to the product and thus contribute to
make the production system sustainable.

2. Materials and methods

2.1. Study area

The study was performed at the Federal Inspection Type
(FIT) slaughterhouse of the Autonomous University of
Tamaulipas, located in Ciudad Victoria, Tamaulipas, Mexico.
The predominant climate is warm and sub-humid (Aw1),
with a mean annual temperature of 24°C and an annual
rainfall of 1000 mm per year.

2.2. Cattle

Eighty multi-racial steers were used and were selected for
the highest homogeneity according to their phenotype, age
and weight. The fattening lasted 95 ± 17 days, and the
animals remained in each farm until slaughter. The initial
and final live-weights were 320 ± 9 and 480 ± 35 kg, respec-
tively. The average age of the animals was 30 ± 8 months at
slaughter. They were divided into two experimental groups,
according to the production system whence they came: 40
from a grazing system, and 40 from a feedlot system.

The grazing animals grazed in a rotational system, with
a rest period of 42 days, in a paddock where the predomi-
nant species were Pennisetum ciliare, Rhynchelytrum repens,
Cynodon dactylon, and Panicum maximum. They were sup-
plemented with 4 kg concentrate per day (12% CP) per
animal, access to fresh clean water, and mineral salts ad
libitum. The cattle from the feedlot system were fed with
a completely mixed feed; the ingredients of the diet were
sorghum grain, soy paste, wheat bran, molasses, urea, maize
stubble, alfalfa hay, oat hay, and mineral salts.

All the animals were slaughtered according to the TIF
regulations in Mexico, following the Official Mexican Norm
NOM-033-SAG/ZOO-2014 (methods for slaughtering domes-
ticated and wild animals) and the sanitary procedure in the
Official Mexican Norm NOM-194-SSA1-2004 (sanitary specifi-
cations for establishments dedicated to slaughtering animals
for supply, storage, transport, and sale).

2.3. Beef samples

Forty beef samples were used from each experimental
group. The samples were taken from the Longissimus dorsi
muscle between the 12th and 13th ribs. In the case of the
samples to be used for FA identification, they were vacuum-
packed (DZ 440 A) and frozen at −80°C until they were
analyzed.

2.4. Physicochemical characteristics of the beef

2.4.1. pH
After 72 hours post mortem, 10 g beef from the longissimus
dorsi muscle was weighed and placed in a 20-ml beaker with
10 ml double distilled water added. The sample was homo-
genized by shaking for 2 min with a polytron (Mod PT-1200,
Kinematica AG, Littau, Switzerland). The homogenized sam-
ple was sampled for pH with a desk pH meter (Mod pH 1100,
Oaklon, Eutech Instruments, Singapore), which was cali-
brated with buffer solutions at pH 4.00 and 7.00.

2.4.2. Color
The L* (luminosity), a* (red index), and b* (yellow index)
were measured with a colorimeter (Mod CR-400/410,
Minolta, Tokio Japan), previously calibrated with a white
plate (Y = 93.5, x = 0.3114, y = 0.3190).

2.4.3. Drip loss
Thirty grams lean beef from the Longissimus dorsimuscle were
hung in a hermetically closed plastic bag so that the beef was
suspended within the bag. The samples were stored in refrig-
eration at 4°C for 24 h. After this time, the sample was re-
weighed and the drip loss was calculated, expressed as the
percentage of weight loss of the sample compared to its initial
weight (Guerrero, Ponce, & Pérez, 2002).

2.5. Cooking yield

From each sample, 50 g beef was weighed, wrapped in
aluminum foil, and cooked at 165°C in a convection oven
(Hobart, HEC-5, Mexico), until the samples reached an inter-
nal temperature of 74°C. Subsequently, they were left to rest
for 30 minutes at room temperature, and re-weighed. The
values were expressed as percentage of the sample com-
pared to its original weight.

148 Y. BAUTISTA-MARTÍNEZ ET AL.



2.6. Nutritional composition

The feed was examined to determine dry matter, crude
protein (Association of Official Analytical Chemists
[AOAC], 2000), neutral detergent fiber (NDF), and acid
detergent fiber (ADF) (Van Soest, Robertson, & Lewis,
1991) (Table 1).

To determine the nutritional composition of the meat
100 gram Longissimus dorsi muscle samples were used,
which were thawed at 4°C, ground and homogenized.
Moisture, total protein, fat, and ash were measured
according to the method described by the AOAC (2000).

2.7. Fatty acid profile

To determine the diet and meat fatty acid (FA) profile,
methylation of the samples was performed according to
the technique proposed by Palmquist and Jenkins (2003),
where the FA are presented as methyl esters. The FA
methyl esters were measured using a Hewlett Packard
6890 chromatograph with an automatic injector with silica
capillary column (100 m × 0.25 mm × 0.20 μm thickness,
Sp-2560, Supelco). The identification of the FA was done
comparing the retention times of each peak obtained in
the chromatogram, with a standard of 37 components of
FA methyl esters, and a specific standard for the cis-9,
trans-11 and trans-10, cis-12 isomers, from Nu-Check
Company (Elysian, MN U.S.A.).

2.8. Statistical analysis

Means between treatments of the physicochemical charac-
teristics, nutritional composition of the beef, and fatty acid
profile variables were compared using analysis of variance
(one-way classification) with the ANOVA procedure of the
statistical analysis software (SAS, 2002).

3. Results

3.1. Physicochemical characteristics and nutritional
composition

Neither the physicochemical characteristics nor the protein
concentrations in beef were modified by the production
system (P > 0.05). However, the moisture content of the
beef from the grazing system was higher (P < 0.05) than
that of the beef from the feedlot system. In contrast, fat
content was higher (P < 0.05) in the beef from the feedlot
system (Table 2).

3.2. Fatty acid profile in intramuscular fat

The main FAs in the beef in both production systems were:
C18:1, n-9, C16:0, and C18:0; together, they represented
around 80% of the total FA. In the beef from grazing cattle,
FA C15:0, C17:0, and C18:0, and isomers C18:2, n-6, C18:3,
n-3, C18:2 cis-9, trans-11 CLA were higher (P < 0.05), com-
pared to the beef from feedlot system. On the other hand,
the beef from the feedlot system had a higher concentration
of FA C14:0, C14:1, C18:1 cis-9, C18:1, n-9, C17:1cis-10
(P < 0.05). In particular, the concentration of the cis-9
trans-11 CLA isomer in the beef from grazing cattle was
slightly over double that from the feedlot system (Table 3).

4. Discussion

4.1. Physicochemical characteristics and nutritional
composition

In general, pH in beef (Leheska et al., 2008) and the L*, a*, and
b* values (Torrescano, Sánchez, Vásquez, Paz, & Pardo, 2010)
are not affected by the production system (grazing vs. feedlot),
as was observed in the present study. In particular, pH is
modified by variations in the amount of glycogen in the mus-
cle, provoked by factors causing stress in the animal before
slaughter such as long fasting periods, prolonged transporta-
tion, temperature above 30°C, inadequate slaughtering

Table 1. Chemical composition and composition of the fatty acids (g/100 g
FA) of the diet cattle in grazing and feedlot system.

Tabla 1. Composición química y perfil de ácidos grasos (g/100 g AG) de la
dieta de ganado en condiciones de pastoreo o confinados.

Grazing

Chemical composition Forage Concentrate Feedlot

Dry matter 22.4 92.7 89.7
Crude protein 10.3 12.4 12.1
NDF 70.5 22.3 34.3
ADF 43.8 6.7 21.1
ME (Mcal/kg DM) 1.44 4.42 2.4
Fatty acids
<C16:0 4.2 3.56 2.55
C16:0 37.5 21.60 24.54
C16:1 1.30 ND 1.50
C18:0 2.7 36.42 2.94
C18:1 n-9 3.7 12.08 16.68
C18:2 n-6 31.2 1.01 18.74
C18:3 n-3 18.1 24.29 32.28
Cis-9, Trans-11 CLA ND 0.07 0.03
Trans-10, Cis-12 CLA ND 0.04 0.01
C20:0 1.3 0.45 0.73
C22:0 ND 0.48 ND

NDF: Neutral Detergent Fiber; ADF: Acid Detergent Fiber; ME: Metabolizable
energy; ND: Not Detected.

FDN: Fibra detergente neutro; FDA: Fibra detergente ácido; EM: Energía
metabolizable; ND: No detectado.

Table 2. Effect of the production system (grazing vs. feedlot) on the physi-
cochemical characteristics and nutritional composition of beef in Northeast
Mexico.

Tabla 2. Efecto del sistema de producción (pastoreo vs. confinado) en las
características fisicoquímicas y composición nutrimental de carne de res en el
Noreste de México.

Grazing Feedlot MSE1 P value

Physicochemical characteristics
pH 6.04 6.07 0.195 .381
L* 38.79 38.61 0.737 .260
a* 25.07 25.01 1.278 .830
b* 11.10 11.12 1.462 .955
Drip loss (%) 2.45 2.46 0.135 .805
Cooking yield (%) 79.79 79.92 0.497 .236
Yield of carcass (%) 51.7 52.1 0.982 .094
Nutritional composition (%)
Moisture 71.60a 67.26b 1.156 .003
Protein 21.63 22.66 0.863 .096
Fat 5.58b 8.90a 1.071 .001
Ash 1.17 1.16 0.077 .874

MSE: mean standard error; L*: luminosity; a* red index; b* yellow index; ab

Different letters in the same row represent statistical differences (P ≤ 0.05).

EEM: Error estándar de la media; L* Luminosidad; a* índice rojo; b* índice
amarillo; abLiterales diferentes en la misma fila indican diferencias
estadísticas (P ≤ 0.05).

CYTA - JOURNAL OF FOOD 149



installations, among others (Teira, 2004). Given that in this
study the conditions prior to slaughter were the same for
both treatments, no variation in pH was expected. The beef is
classified as RFN (red, firm, non-exudative), which has the best
characteristics regarding color, drip loss, water retention capa-
city, cooking yield, and texture to the consumer and the meat
industry (Page, Wulf, & Schwotzer, 2001). This shows that in the
present study, the slaughter process caused neither high nor
prolonged stress in the animals. Moreover, similar classification
as RFN beef in both treatments explains similar L*, a*, and b*
values (Adzitey & Nurul, 2011; Romero & Sánchez, 2012). Since
pH and the L*, a*, and b* values are closely related (Torrescano
et al., 2010), it can be expected that if the pH in beef was not
different between treatments, neither would be the L*, a*, and
b* values, as it was observed in the present study. Furthermore,
both drip loss (Morón-Fuenmayor & Zamorano, 2004) and
cooking yield (Hwang & Joo, 2017) were within normal values.
This also was due to an adequate slaughter process which, in
turn resulted in RFN beef. In this beef classification, water loss is
only expected by rigor mortis, because when the muscles con-
tract, water is lost from the spaces between the myofibers
depending on the time (24 to 72 hours); this can vary between
1.8 and 3.4%. Cooking losses are also expected to be from 20 to
22%, as observed in this study.

The fact that the moisture content showed variation
between treatments is related with the variation in the
total fat content in the beef from grazing vs. feedlot sys-
tems. In this regard, fat content in beef is easily modifiable
by the diet (Cho et al., 2005). Comparative studies (Hwang
& Joo, 2017; Kim, Lee, Kang, Byun, & Lee, 1999; Kwon &
Choi, 2015) indicate that cattle fattened with grain-based
diets have a higher fat concentration than do grazing
cattle.

Meat from cattle finished on concentrate feed usually
shows higher intramuscular fat than that from animals fin-
ished on pasture (Alfaia et al., 2009). Intramuscular fat
deposition in cattle is a function of the duration of exposure
to high grain diets. This is related to the fact that diets with
a high content of concentrate cause rapid growth of cattle,
and this is associated with a greater deposition of intramus-
cular fat (Wood et al., 2008). Likewise, cattle in feedlot con-
ditions have lower energy requirements compared to
grazing cattle (National Research Council [NRC], 2016). This
could also cause a higher fat content in cattle fed with grain
diets.

4.2. Fatty acid profile in beef

The predominance of C18:1, C16:0, and C18:0 FA in beef,
independently of the production system (Table 3), is
explained by ruminal metabolism, especially by the biohy-
drogenation process where polyunsaturated FAs from the
diet are reduced mainly to C18:0. Moreover, the C18:2 cis-9,
trans-11 CLA and C18:1 trans-11 isomers are generated
(Palmquist & Jenkins, 2003), the latter of which is
a precursor for the endogenous synthesis of CLA (Mosley,
Shafii, Moate, & McGuire, 2006). Additionally, the higher
concentration of C18:0 in the beef from grazing cattle sug-
gests a higher proportion of C18:2 n-6 and C18:3 n-3 FA in
the grasses than in the diet of the feedlot system (Boufaïed
et al., 2003). In this sense, the higher concentration of C15:0
and C17:0 FA in the beef from grazing cattle had similar
performance behavior as in comparative studies between
beef from grazing systems vs feedlot system (Hwang & Joo,
2017; Kwon & Choi, 2015).

In the present study, the fact that the concentrations of
C17:1 and C20:0 FA in beef were not modified by the effect
of the production system agrees with the data reported by
Alfaia et al. (2009), who reported C17:1 values around 1.0 g/
100 g FA, and C20:0 values around 0.22 g/100 g FA. Also, it is
important to point out that the C20:0 concentration in the
present study is low, with respect to the total FA, which is
beneficial for the health of the consumers, as it is recom-
mended that this FA be consumed in low amounts (Yang
et al., 2015).

From many studies (Daley et al., 2010; Hwang & Joo,
2017; Kwon & Choi, 2015; Mapiye et al., 2013; Realini,
Duckett, Brito, Dalla Rizza, & De Mattos, 2004) it has been
concluded that beef from grazing systems has a higher con-
centration of the C18:2 cis-9, trans-11 CLA isomer than does
beef from feedlot systems, which agrees with our results.
This is because fresh grasses have a high concentration of
C18:2 n-6 and C18:3 n-3 (Boufaïed et al., 2003), precursors of
CLA and vaccenic acid in the rumen. This results in a higher
escape ratio of these precursors to tissues such as muscle,
consequently making more substrate available for the
Δ9-desaturase enzyme, which is responsible for synthesizing
around 90% of the total CLA in ruminants (Mosley et al.,
2006). Said enzyme is widely distributed in ruminal bacteria
such as Butirivibrio fibrisolvens, the mammary glands, fatty
tissue, and muscle tissue (Griinari et al., 2000).

In the present study, the concentration of the cis-9, trans-
11 CLA isomer was twice as high in the beef from grazing
cattle than in the beef from the feedlot system. Although the
industry’s tendency is towards grazing, thus increasing the
CLA concentration in ruminant meat; however, variations in

Table 3. Fatty acid profile in beef from cattle fed in grazing and feedlot
system (g/100 g FA).

Tabla 3. Perfil de ácidos grasos en carne de res procedente de sistemas de
pastoreo o confinado (g/100 G AG).

Fatty acid Grazing Feedlot MSE P-value

C14:0 3.028b 3.962a 0.528 .0009
C14:1 0.266b 0.881a 0.182 <.0001
C15:0 0.704a 0.440b 0.278 .0485
C16:0 27.095 25.824 1.758 .1233
C16:1 cis-9 3.972 4.225 0.625 .3788
C17:0 0.810b 1.202a 0.250 .0025
C17:1cis-10 0.795 1.042 0.261 .0483
C18:0 17.529a 15.041b 1.029 <.0001
C18:1 cis-9 0.346b 0.564a 0.171 .0107
C18:1, n-9 34.488b 39.148a 2.565 .0007
C18:2, n-6 6.158a 3.877b 1.256 .0007
C20:0 0.242 0.334 0.323 .5342
C20:1 cis-11 0.084b 0.123a 0.021 .0007
C18:3, n-3 0.960a 0.625b 0.238 .0055
C18:2 cis-9, trans-11 1.323a 0.641b 0.301 <.0001
C20:3, n-9 0.094 0.243 0.258 .2133
C20:4. n-6 2.09 1.770 0.412 .0940
∑SFA 49.41a 46.80b 1.940 .007
∑MUFA 39.95b 45.98a 2.169 <.0001
∑PUFA 10.63a 7.15b 1.612 .0001
PUFA:SFA 0.21a 0.15b 0.035 .0010

MSE: mean standard error; SFA: saturated fatty acids; MUFA: monounsatu-
rated fatty acids; PUFA: polyunsaturated fatty acids; PUFA: SFA: polyunsa-
turated: saturated fatty acid ratio. ab Different letters in the same row
represent statistical differences (P ≤ 0.05).

EEM: Error estándar de la media; AGS: ácidos grasos saturados; AGMI: ácidos
grasos monoinsaturados; AGPI: ácidos grasos poliinsaturados; AGPI: AGS:
relación entre ácidos grasos poliinsaturados y ácidos saturados. abLiterales
diferentes en la misma fila indican diferencias estadísticas (P ≤ 0.05).
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CLA increase when compared to the feedlot system. In this
regard, some studies report increases in CLA concentration
in beef from grazing cattle as twice the amount measured in
beef from feedlot systems (Poulson, Dhiman, Ure, Cornforth,
& Olson, 2004; Realini et al., 2004). Other studies report triple
increases in this comparison (Lorenzen et al., 2007), whereas
one study reports that there was no effect from the feeding
system (grazing vs. feedlot) on the CLA concentration in beef
(Dannenberger et al., 2004). This variation is because the
feeding system does not affect the FA concentration in
beef, but rather it is the FA concentration and composition
of the forage in the diet of the cattle that determines the FA
level.

Given all of this, it is expected that even in bovine fatten-
ing systems based on grazing, there are variations in the
concentration of CLA in the beef. This is an important aspect,
as it is basic to generate differentiated products (Godfray
et al., 2010). In this respect, in the present study the concen-
tration of the cis-9, trans-11 CLA isomer in beef from grazing
animals was 1.32 g/100 g FA, which is higher (0.41 g/100 g FA
(Realini et al., 2004); 0.46 g/100 g FA (Poulson et al., 2004);
0.52 g/100 g FA (Lorenzen et al., 2007)) than those reported in
studies where cattle grazed on temperate climate grasses like
Lolium perenne, Festuca arundinacea, Dactylis glomerata,
Trifolium pratense, and Lotus corniculatus. Although it was
similar (1.4 g/100 g FA) to semi-intensive systems where
preserved forages were offered (maize silage, grass hay, and
stubble) with concentrated feed (Dannenberger et al., 2004).
Furthermore, the concentration of said isomer in the beef
from grazing cattle in the present study was greater than
that found by Montero-Lagunes et al. (2011) who reported
values of 0.58 g/100 g FA in animals fed on tropical grasses or
grain (0.61 g/100 g FA). Likewise, it was higher than that
(0.47 g/100 g FA) in beef commercialized in the southwest
region of Mexico (Herman-Lara et al., 2012). This supports the
idea that producing beef in northeastern Mexico leads to
twice the CLA concentration compared with beef generated
in southern Mexico. This feature can be used by the producers
of the northeastern region to differentiate their product and
thus look for better prices for beef from grazing cattle in this
region. Additionally, the PUFA: SFA ratio was below the
recommended limit (Realini et al., 2004); this is important, as
it indicates that moderate consumption of this type of beef
represents no risk to the health of the consumers.

5. Conclusion

Under the experimental conditions of the present study, the
feeding system (grazing vs feedlot) does not modify the
physicochemical characteristics of the beef. Nevertheless,
grazing cattle showed a higher concentration of unsaturated
FA, especially conjugated linoleic acid. This information is
useful for farmers in northeastern Mexico, as it can help
differentiate their product from that of other similar ecolo-
gical regions of the country and the world, and thus search
for markets that will pay a better price for their beef, since it
presents nutraceutical characteristics.
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