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Meat quality of non-castrated males in finishing stage was
evaluated in a silvopastoral system with Leucaena leucocephala,
supplemented with corn meal. Thirty-nine animals of the same
genetic group (5/8 Holstein x 3/8 Zebu) were used, sacrificed in
three groups, of 13 animals each, at different ages (25, 29 and
33 months, respectively), according to the technical standards of the
Meat Center of the Institute of Animal Science of the Republic of
Cuba. Analysis of variance was performed to evaluate instrumental
(color, temperature, pH, texture) and sensory indicators in meat
samples taken from the Longissimus dorsi muscle between the tenth
and thirteenth rib. The criterion of 60 randomly selected consumers
was analyzed for the evaluation. The pH was also determined in
two carcass muscles (Semimembranosus and Longissimus dorsi). A
difference (p <0.01) was observed in the luminosity indicator (L*)
between the youngest age group compared to the oldest. Tenderness
values differed (p <0.01) among all groups slaughtered at 25, 29
and 33 months (7.47, 8.82 and 9.75 kg, respectively). The youngest
animals showed lower values of tenderness and greater luminosity
with respect to the older groups.

Keywords: cattle, grazing, beef

During the last years, tourism has notably
developed in Cuba. This can lead to an increased
demand for meat products, including quality and
certified beef. Research carried out in the island by
Espinoza et al. (2008) reported that the crossbreeding
of bovine mass reaches approximate values of 80 %,
with different gradations of Holstein x Zebu. This
requires greater attention to these cattle groups to
discern their commercialization in select markets,
with regard to characteristics such as meat tenderness,
due to its economic importance (Liu ef al. 2005 and
Alvarez et al. 2019). Consequently, as there is no
qualification or classification system for carcasses,
it is difficult to certify carcass and meat quality,
specifically in half-bred dairy animals.

Information is limited about the characterization and
quality of meat of non-castrated males, from dairy herds
(Holstein x Zebu) and finishing stage, in silvopastoral
systems (Iraola ez al. 2019). Information on liveweight
and appropriate slaughter age in these genetic groups

Se evalud la calidad de la carne de machos enteros en finalizacion en
un sistema silvopastoril con Leucaena leucocephala, complementados
con harina de maiz. Se utilizaron 39 animales de un grupo genético
(5/8 Holstein x 3/8 Cebl), sacrificados en tres grupos, de 13 animales
cada uno, a diferentes edades (25, 29 y 33 meses, respectivamente),
segun las normas técnicas del Centro Carnico del Instituto de Ciencia
Animal de la Republica de Cuba. Se realiz6 analisis de varianza
para evaluar indicadores instrumentales (color, temperatura, pH,
textura) y sensoriales en muestras de carne tomadas del musculo
Longissimus dorsi entre la décima y decimotercera costilla. Se utilizd
para la evaluacion el criterio de 60 consumidores seleccionados
al azar. También se determind el pH en dos musculos de la canal
(Semimembranosus y Longissimus dorsi). Se observo diferencia
(p <0.01) en el indicador luminosidad (L*) entre el grupo de menor
edad respecto a los de mayor. Los valores de terneza difirieron
(p < 0.01) entre todos los grupos sacrificados a 25, 29 y 33 meses
(7.47,8.82y9.75 kg, respectivamente). Los animales de menor edad
manifestaron menores valores de terneza y mayor luminosidad con
respecto a los grupos de mas edad.

Palabras clave: ganado vacuno, pastoreo, carne de res.

Durante los altimos afios, el turismo se ha desarrollado
notablemente en Cuba. Esto puede provocar incremento
en la demanda de productos carnicos, entre ellos la carne
de res de calidad y certificada. Investigaciones realizadas
en la Isla por Espinoza et al. (2008) informaron que el
mestizaje de la masa vacuna alcanza valores aproximados
de 80 %, con diferentes gradaciones de Holstein x Cebu.
Esto exige mayor atencidn a estos grupos vacunos para
discernir su comercializacién en mercados selectos,
en lo que respecta a atributos como la terneza de la
carne, dada su importancia economica (Liu et al. 2005
y Alvarez et al. 2019). En consecuencia, al no disponer
de un sistema de calificacion o clasificacion de canales,
se dificulta certificar la calidad de la canal y la carne,
especificamente en los animales mestizos lecheros.

Es limitada la informacion acerca de la caracterizacion
y calidad de la carne de machos enteros, provenientes
de rebafios lecheros (Holstein x Cebu) y finalizados en
sistemas silvopastoriles (Iraola et al. 2019). También es
insuficiente la informacion sobre el peso vivo y la edad de
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is also insufficient so that indicators of meat quality
can be established. Consequently, limited knowledge
on beef has a significant influence on mastering how
to produce and assess its quality. Therefore, it is
necessary to continue research at the Institute of Animal
Science (ICA, initials in Spanish), as a training center
for human and technological resources for teaching
and cattle rearing in Cuba. From these elements, the
objective of this study was to evaluate meat quality
in non-castrated Holstein x Zebu males, finished in a
silvopastoral system with leucaena and supplemented
with corn meal.

Materials and Methods

Location and animals. The research was carried
out at the ICA Meat Center, located at 22° 53' N,
82° 02' W and 92 m a.s.l., in San José de las Lajas
municipality, Mayabeque, Republic of Cuba. Thirty-
nine non-castrated males of a genetic group 5/8
Holstein x 3/8 Zebu were used, finished during dry
season (November-April), in a silvopastoral system
with leucaena and supplemented with corn meal,
at a rate of 1 kg.animal'. Meat quality evaluation
was carried out in three groups of 13 animals each,
corresponding to three ages at slaughter (25, 29 and
33 months), with mean liveweights of 420, 432 and
441 kg, respectively.

Experimental conditions. The animals were
transferred to the meat processing plant at ICA, as
they reached the mentioned ages. Each group remained
24 h in shaded corrals and water ad libitum. The
slaughter was carried out according to the quality and
technical standards established in the meat plant. At the
end of slaughter, carcasses were kept for 24 h between
0and 5.5 °C.

Carcass indicators. pH measurements were performed
to all animals in two muscles of the left carcass:
Semimembranosus (hindquarters) and Longissimus dorsi
(loin) at 45 min. and at 24 h after slaughter, with the
help of a Portable pH Meter®, a digital meat penetration
equipment, previously calibrated with pH 4.00 and
7.00 buffer solutions.

Meat analysis. The methodology described by
Alvarez et al. (2014) was adapted for the instrumental
analysis of samples taken from the loin between the 10th
and 13th ribs, 24 h after the animals were slaughtered.
Color readings for meat were performed, at least, at
five points on each sample. Coordinates of luminosity
(L*), red-green color (a*) and yellow pigmentation (b*)
were recorded, indicating luminosity and red and yellow
color indexes, respectively. The determination of these
readings was conducted with the help of a colorimeter
(CROMA-MATER® model). The pH was also specified
in each loin sample with the help of the Portable pH
Meter®.

For measuring the instrumental texture, after 24 h,
loin samples were frozen at -21 °C. They were kept at
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sacrificio apropiada en estos grupos genéticos, de modo que
se puedan establecer indicadores en la calidad de la carne.
En consecuencia, el conocimiento limitado sobre la carne
de res influye considerablemente en dominar la forma de
produciry evaluar su calidad. Por consiguiente, es necesario
continuar las investigaciones en el Instituto de Ciencia
Animal (ICA), como un centro formador de recursos
humanos y tecnologicos para la docencia y la ganaderia
en Cuba. A partir de estos elementos, el objetivo de este
trabajo fue evaluar la calidad de la carne en machos enteros
Holstein x Cebu, finalizados en un sistema silvopastoril con
leucaena y complementados con harina de maiz.

Materiales y Métodos

Localizacion y animales. La investigacion se realizo
en el Centro Carnico del ICA, localizado a 22° 53' de
latitud Norte, a los 82° 02' de longitud Oeste y 92 m s.n.m.,
ubicado en el municipio San José de las Lajas, Mayabeque,
Republica de Cuba. Se utilizaron 39 machos enteros de
un grupo genético 5/8 Holstein x 3/8 Cebu, finalizados
durante el periodo poco lluvioso (noviembre-abril) en un
sistema silvopastoril con leucaena y complementados con
harina de maiz, a razon de 1 kg.animal . La evaluacion
de la calidad de la carne se realizo en tres grupos de
13 animales cada uno, correspondiente a tres edades al
sacrificio (25, 29 y 33 meses), con pesos vivos promedio
de 420, 432 y 441 kg, respectivamente.

Condiciones experimentales. Los animales se
trasladaron al frigorifico del ICA, segtn alcanzaron las
edades mencionadas. Cada grupo permaneci6 24 h en
corraletas con sombra y agua a voluntad. El sacrificio
se realizd segun las normas técnicas y de calidad
establecidas en el frigorifico. Al terminar el faenado, las
canales se conservaron durante 24 h entre 0 — 5.5 °C.

Indicadores en la canal. Se realizaron mediciones
de pH a todos los animales en dos musculos de la
canal izquierda: Semimembranosus (cuarto trasero) y
Longissimus dorsi (lomo) a los 45 min. y a las 24 h de
sacrificio, con ayuda de un equipo de penetracion digital
de la carne pH METRO PORTATIL®, previamente
calibrado con soluciones amortiguadoras de pH 4.00 y
7.00.

Analisis de la carne. Se adapto lametodologia descrita
por Alvarez et al. (2014) para el analisis instrumental a
muestras tomadas del lomo entre la 10a y 13a costillas,
luego de las 24 h de sacrificados los animales. Las
lecturas de color para carne se efectuaron, al menos,
en cinco puntos de cada muestra. Se registraron las
coordenadas luminosidad (L*), color rojo-verde (a*) y
pigmentacion amarilla (b*), que indican luminosidad
e indices de color rojo y amarillo, respectivamente. La
determinacion de estas lecturas se hizo con ayuda de un
colorimetro (modelo CROMA-MATER®). También con
el auxilio del pH METRO PORTATIL® se precis6 el pH
en cada muestra de lomo.

Para la medicion de la textura instrumental, luego
de las 24 h, las muestras de lomo se congelaron a
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this temperature until their analysis in the laboratories
of the Instituto de Investigaciones de la Industria
Alimentaria de Cuba (IIIA, initials in Spanish). The
Warner-Bratzler blade, mounted on a texture analyzer
(TA HD plus Texture Analyzer, Stable Micro Systems®),
was used. Muscle hardness was determined by recording
the maximum effort kg/cm? to cut the sample.

Additionally, loin samples were subjected to sensory
analysis with the participation of 60 consumers,
randomly selected among ICA workers, who had the
opportunity to give their opinion for each slaughtered
group. Out of these consumers, 67 % were men, 60 %
had an average age between 20 and 40 years and 40 %
between 41 and 65 years. The methodology developed by
Alvarez et al. (2014) was adapted for the analysis with
score values between 1 and 5, being 1 the least desired
value and 5 the optimal value they can select. Panelists
were asked their opinion on texture (hardness), juiciness,
and acceptability.

Statistical analysis. Mixed models were applied
from a PROC MIXED. The age range was included
as a fixed effect and the slaughter management of
animals and residual error were considered as random
effects. The general model and its effects are described
below:

Yij1: I8 * Ri + bj + eijl

Where:

Ym: value of the measured indicators

p= general mean of the observations

R= effect of the i-th age in months at slaughter
(1=25, 29 and 33)

b=random effect of animal slaughter G =1, 2,... ..

€= random error related to observations

39)

For the effects that were significant in the model
(p <0.05), the multiple comparison test was applied for
means, according to the Tukey-Kramer test (Kramer
1956). The corresponding link function was used in
the model applied for studying the consumer test,
which allowed to describe the specific link function
and obtain the retransformed means. The information
processing was carried out with the help of SAS
program (2013).

Results and Discussion

Table 1 shows mean pH values, recorded at 45 min.
and at 24 h postmortem in the two analyzed muscles.
No difference was found (p> 0.05) among evaluated
ages. This result was similar to values described for
loin samples (table 2). According to Pérez-Linares
et al. (2015), pH at 24 h agreed with the acceptable
ranges of rigor mortis, as a quality indicator for
beef.

Regarding meat color in loin samples (table 2), a
difference (p <0.01) was found for L* values between
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-21 °C. Se conservaron a esta temperatura hasta su analisis
en los laboratorios del Instituto de Investigaciones de la
Industria Alimentaria de Cuba (II1A). Se utiliz6 la cuchilla
Warner-Bratzler, montada en un texturémetro (Analizador
de textura TA HD plus, Stable Micro Systems®). Se
determino la dureza del misculo mediante el registro del
esfuerzo maximo kg/cm? para cortar la muestra.

Adicionalmente, a las muestras de lomo se les
realizo analisis sensoriales con la participacion de 60
consumidores, seleccionados al azar entre los trabajadores
del ICA, quienes tuvieron la posibilidad de dar su
opinidn para cada uno de grupos sacrificados. De estos
consumidores, 67 % fueron hombres, 60 % tenia una edad
promedio entre 20 y 40 afios y 40 % entre 41 y 65 afios.
Se adapto6 la metodologia desarrollada por Alvarez et al.
(2014) para el analisis con valores de puntuacion entre 1-5,
donde 1 es el valor menos deseado y 5 el valor 6ptimo que
pueden seleccionar. A los panelistas se les pidio su opinion
acerca de la textura (dureza), jugosidad y aceptabilidad.

Analisis estadistico. Se aplicaron modelos mixtos a
partir de un PROC MIXED. Se incluy6 como efecto fijo
el rango de edad y como efectos aleatorios, el manejo
de sacrificio de los animales y el error residual. A
continuacion se describe el modelo general y sus efectos:

Yij1: u + Ri + bj + eijl
Donde:
Ym: valor de los indicadores medidos

= media general de las observaciones

R = efecto del i-ésimo edad en meses al sacrificio
(1=25,29y 33)

b= efecto aleatorio de sacrificio de los animales
G=1,2,.....39)

e, = error aleatorio asociado a las observaciones

Para los efectos que resultaron significativos en el
modelo (p <0.05), se aplicé la prueba de comparacion
multiple para las medias, segun la décima de Tukey—
Kramer (Kramer 1956). Se utilizé la funcion de enlace
correspondiente en el modelo empleado para el estudio
de prueba de consumidores, que permitié describir
la funcién de enlace especifica y obtener las medias
retransformadas. El procesamiento de la informacion se
realiz6 con la ayuda del programa SAS (2013).

Resultados y Discusion

En la tabla 1 se muestran los valores promedio de
pH, registrados a los 45 min. y a las 24 h postmorten en
los dos musculos analizados. No se encontré diferencia
(p>0.05) entre las edades evaluadas. Este resultado fue
similar a los valores descritos para las muestras de lomo
(tabla 2). De acuerdo con Pérez-Linares et al. (2015), el
pH alas 24 h estuvo de acuerdo con los rangos aceptables
en el rigor postmorten, como un indicador de calidad
para la carne vacuna.

En lo que concierne a la coloracion de la carne en
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Table 1. Mean values for pH in two muscles of bovine males (5/8 Holstein x 3/8 Zebu)

Age at slaughter, months

Indicators SE + P value
25 29 33
pH (45 minutes)
Loin* 6.31 6.18 6.64 0.11 0.1210
Hindquarter* 6.62 6.40 6.70 0.09 0.1311
pH (24 hours)
Loin 5.80 5.71 5.70 0.13 0.1100
Hindquarter 5.72 5.80 5.80 0.05 0.1920

*Hindquarter (Semimembranosus) and loin (Longissimus dorsis)

SE: standard error

Table 2. Meat color, pH and texture parameters of loin samples of non-castrated males (5/8 Holstein x 3/8 Zebu)

Age at slaughter, months

Indicators SE+ P value
25 29 33
Luminosity (meat) 37.16° 35.58° 35.16° 0.03 0.0032
Index a* (meat) 13.16 12.92 13.00 0.04 0.6060
Index b* (meat) 7.46 7.31 7.38 0.02 0.9242
pH 5.77 5.78 5.81 0.04 0.5212
Texture (after rigor mortis)
Maximum cut strength, kgf 7.47¢ 8.82° 9.75* 0.01 0.0027

SE: standard error

the younger group with respect to the older ones. The
pH values and the b* and a* index did not differ among
groups.

Although a lower measure of meat luminosity
was found in older age groups, the three evaluated
achieved L* scores higher than 33, considered as
acceptable for commercialization, as reported by De la
Cruz et al. (2019). However, the percentage decrease
of luminosity, of approximately 5 %, in the groups
with the oldest slaughter age, could be related to the
reports of Fiems et al. (2000) and Fiorentini (2018)
about feeding system, age at slaughter and adiposity
in meat, among other factors. In this regard, Rearte
(2003) referred that, in animals fattening finished in
grazing, the chemical components contained in the lipid
fraction could pass into meat and affect its color with
age. This is explained by the components derived from
carotenes, which are not totally degraded in the rumen,
due to their fat solubility, and because they can cause
a yellowish tone to carcass. In addition, the observed
values of a* and b* are considered red colorations,
characteristic of the meat of cattle finished in grazing,
according to findings of several authors (Muchenje
et al. 2009, Ripoll et al. 2012, Panea et al. 2016 and
Gonzalez et al. 2019), who pointed it out as a very
important trait in beef production, specifically for its
commercialization (Casasus et al. 2012, Legako et al.
2018 and Peregrino et al. 2018).

Regarding meat toughness, a difference (p <0.01)
was found among groups. It was determined that the
values of resistance to cut strength increased with

las muestras del lomo (tabla 2), se encontr6 diferencia
(p<0.01) para los valores de L* entre el grupo de menos
edad con respecto a los de mayor edad. Los valores de
pH y el indice b* y a* no difirieron entre grupos.

Aunque se encontré menor medida de luminosidad de
la carne en los grupos de mayor edad, los tres evaluados
alcanzaron puntuaciones de L* superiores a 33, consideradas
aceptables para su comercializacion, segin lo informado
por De la Cruz et al. (2019). Sin embargo, la disminucion
porcentual de la luminosidad, de 5 % aproximadamente, en
los grupos con mayor edad al sacrificio, se pudo relacionar
con lo argumentado por Fiems et al. (2000) y Fiorentini
et al. (2018) acerca del sistema de alimentacion, edad al
sacrificio y adiposidad en la carne, entre otros factores. Al
respecto, Rearte (2003) refirio que en animales finalizados
en pastoreo, los componentes quimicos contenidos en la
fraccion lipidica podrian pasar a la carne y afectar su color
con la edad. Esto se explica por los componentes derivados
de los carotenos, que no se degradan totalmente en rumen,
debido a su liposolubilidad, y a que pueden ocasionar
un tono amarillento a la canal. En adicion, los valores
observados de a* y b* se consideran coloraciones rojas,
caracteristica de la carne de vacunos finalizados en pastoreo,
de acuerdo con lo referido por varios autores (Muchenje et
al.,2009, Ripoll et al. 2012, Panea et al. 2016 y Gonzalez et
al. 2019), quienes la sefialan como un rasgo muy importante
en la produccion de carne de res, especificamente para su
comercializacion (Casasus et al. 2012, Legako et al. 2018
y Peregrino et al. 2018).

Con respecto a la dureza de la carne, se encontro
diferencia (p < 0.01) entre grupos. Se determind
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age by 18 % and 30 %, with respect to the younger
group.

In this study, in the three evaluated groups, tenderness
values were superior to 6 kgf, a figure that, according to
Casasus et al. (2012), indicate that it is a tender meat after
rigor mortis, and that conditions meat quality in select
markets. However, for the youngest group, the meat
could be considered as having intermediate toughness, in
correspondence with similar results recorded in Mexico
by Gastoén et al. (2010) for Holstein x Zebu crossbred
animals.

In this research, these results could be conditioned
by several factors in the fattening system. They are
related to certain management and feeding elements
in a silvopastoral system with energy supplementation
(1 kg.animal! of corn meal), age at slaughter, genetic
group, among others that affected meat tenderness.
Torres et al. (2014) pointed out that the different blood
gradations of Bos indicus, presented by Holstein x Zebu
crossbred animals can affect growth rate, reflected in
their late maturity, which affects meat quality and its
commercial value.

This genotype factor could have a direct
relationship with the tenderness obtained in this
study. Another element that is related to the recorded
hardness results agree of Pinilla (2014), who stated
that as the age at slaughter increases in cattle, type |
collagen is the largest constituent of skeletal muscles,
and this has a positive correlation with the increase
of meat toughness. Thus, the productive results in
Cuba in silvopastoral systems with non-castrated
mestizo males offer a practical possibility for its
completion (Iglesias et al. 2017 and Iraola et al.
2019). However, other studies with crossbred animals
in these silvopastoral systems, with or without energy
supplementation, that exceed 400 kg at slaughter and
age inferior to 25 months, are required to discern on
tenderness and other meat parameters. This would
enable the commercial livestock sector to contribute
to the demand for quality beef in the touristic sector
of the country.

Regarding pH values, at 24 h in loin samples,
results agree with those reported by different authors,
according to the expectations in beef. These values
are between 5.3 and 5.9 (Coleman et al. 2016 and
Legako et al. 2018). Figures registered in loin samples
of animals fattening in silvopastoral systems (L*,
a* and b*) and pH between 5.7 and 5.8 are among
the acceptable ranges for the characterization of
commercial beef. This helps to confirm the absence
of dark, firm and dry (DFD) meat in rigor mortis or
meat maturation (Iraola et al. 2016 and Panea et al.
2016). However, instrumental results corroborated
that tenderness parameters are not the most desired
for a select market.

Differences (p <0.01) were found among the
opinions of untrained panelists, only for the sensory
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que los valores de resistencia a la fuerza de corte se
incrementaron con la edad en 18 % y 30 %, respecto al
grupo de menos edad.

En este estudio, en los tres grupos evaluados, los valores
de terneza fueron superiores a los 6 kgf, cifra que de acuerdo
con Casasus et al. (2012) indica que se trata de una carne
tierna posterior al rigor postmorten, y que condiciona la
calidad de la carne en mercados selectos. No obstante, para
el grupo de menor edad, la carne se podria considerar como
de dureza intermedia, en correspondencia con resultados
similares registrados en México por Gaston et al. (2010)
para animales mestizos Holstein x Cebu.

En esta investigacion, estos resultados pudieron
estar condicionados por varios factores en el sistema de
engorde. Tienen que ver con determinados elementos de
manejo y alimentacion en un sistema silvopastoril con
complementacion energética (1 kg.animal! de harina de
maiz), la edad al sacrificio, el grupo genético, entre otros
que afectaron la terneza de la carne. Torres et al. (2014)
senalaron que las diferentes gradaciones de sangre Bos
indicus, que presentan los animales mestizos Holstein x
Cebu pueden afectar el ritmo de crecimiento, reflejado
en su madurez tardia, lo que incide negativamente en la
calidad de la carne y su valor comercial.

Este factor del genotipo pudo tener una relacion directa
con la terneza obtenida en este estudio. Otro elemento
que se relaciona con los resultados de dureza registrados
se corresponden con los argumentos de Pinilla (2014),
quien refiere que en la medida que se incrementa la edad
al sacrificio en vacunos, el colageno tipo I es el mayor
constituyente de los musculos esqueléticos, y esto tiene
una correlacion positiva con el incremento de dureza de la
carne Asi, los resultados productivos obtenidos en Cuba
en sistemas silvopastoriles con machos enteros mestizos
ofrecen una posibilidad practica para su finalizacién
(Iglesias et al. 2017 e Iraola et al. 2019). Sin embargo, se
precisa de otros estudios con animales mestizos en estos
sistemas silvopastoriles, con complementacion energética
o sin ella, que sobrepasen los 400 kg al sacrificio y edad
inferior a 25 meses, para discernir acerca de la terneza y
otros pardmetros de la carne. Esto posibilitaria al sector
ganadero comercial contribuir con la demanda de carne
de res de calidad en el sector turistico del pais.

Con respecto a los valores de pH, a las 24 h en muestras
de lomo, los resultados obtenidos concuerdan con lo
informado por diferentes autores, en lo que respecta a lo
esperado en la carne vacuna. Estos valores se encuentran
entre 5.3 y 5.9 (Coleman et al. 2016 y Legako et al.
2018). Las cifras registradas en las muestras de lomo de
animales finalizados en silvopastoreo (L*, a* y b*) y pH
entre 5.7 y 5.8 se hallan entre los rangos aceptables para la
caracterizacion de la carne de res comercial. Esto ayuda a
confirmar la ausencia de carne oscura, firme y seca (OFS)
en el rigor postmorten o maduracién de la carne (Iraola et
al. 2016 y Panea et al. 2016). Sin embargo, los resultados
instrumentales corroboraron que los indicadores de
terneza no son los més deseados para un mercado selecto.
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indicator of hardness. The other indicators did not differ.
Subjective opinions of consumers, regarding juiciness
and acceptability of meat, were very homogeneous.
However, it was very interesting that there was a higher
percentage of panelists who identified a meat of less
toughness in the group of animals slaughtered at a
younger age (table 3).
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Se encontraron diferencias (p < 0.01) entre las
opiniones de los panelistas no entrenados, solamente para
el indicador sensorial de dureza. Los otros indicadores no
difirieron. Las opiniones subjetivas de los consumidores,
referentes a la jugosidad y aceptabilidad de la carne,
fueron muy homogéneas. Sin embargo, resulté muy
interesante que se manifestara un mayor porcentaje de

Table 3. Results of the sensory test (1-5) of meat samples from L. dorsis to a group of

consumers
i Age at slaughter, months
Indicators SE + P value
25 29 32

Hardness* 3.10° 2.84° 2.80° 0.05 0.0050
(62.08 %) (56.88 %) (56.08 %)

Juiciness* 2.31 2.22 2.27 0.07 0.2883
(46.23 %) (44.46 %) (45.38 %)

Aceptability* 4.13 4.10 4.10 0.06 0.2331
(82.62 %) (82.00 %) (82.00 %)

* transformed data
() percentage values of the real total

The results of the untrained consumer taste test
should not be considered conclusive. The instrumental
hardness values showed a certain relationship with the
results of panelists. However, according to Shackelford
et al. (2001) and Della-Rosa et al. (2017), these are
the main aspects that are related to meat quality during
its consumption. This helps to confirm that, in order
to achieve animals with lower meat toughness in
silvopastoral systems, so that it is juicier and more
acceptable for its consumption, the slaughter age should
be shortened and, obviously, the DMG rate would have
to be increased to aspire to obtain heavier carcasses
and quality meat with this genotype. This will satisfy
the expectations of consumers who demand meat from
grazing animals.

It is concluded that, in the fattening conditions
in silvopastoral systems with leucaena, the animals
slaughtered at a younger age showed lower values of
tenderness and greater meat luminosity, with respect
to those that are part of the two oldest groups at
slaughter.
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