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Abstract

More than 70% of Ecuador’s goat population is found in the south of the
country, where they are managed in open fields, with little technological
application and support. The objective was to determine the performance
of these animals at hot and cold carcasses and the degree of runoff. A
total of 457 goats of different ages, genetic groups, and biotypes, slaugh-
tered at the Municipal Slaughter Center of Zapotillo, were included in the
study. Information on ante-mortem weights, and hot and cold carcasses
was collected, and factors such as sex, age, breed group, and biotype
were included in the analysis using an ANOVA with a randomized li-
near model. The results show a hot and cold carcass yield of 41.8+ 2.6%
and 41.1+ 2.7% respectively, with no statistical difference in the factors
analyzed. It is highlighted that carcass yield decreases minimally with in-
creasing age; males present a slightly higher carcass yield (41.9%) com-
pared to females (41.7%); regarding the breed, there were also slight di-
fferences with Chuscos Criollos, Mestizos and Anglo Nubian, presenting
41.8%, 42.1% and 41% of the hot carcass yield respectively; analyzing
the biotype, presence and absence of horns, the yield was 41.8% and
41.9 % respectively. It is important to note that there was a minimal level
of runoff in this population (1.23%). We conclude that these goats have
a low carcass yield compared to other populations, possibly due to the
type of management and feeding, where water scarcity predominates. It
is worth noting the slight superiority of the Mestizo breed, which could
be a good option for improving these variables.

Keywords: hot carcass, cold carcass, creole goat, degree of runoff.

Resumen

En el sur del Ecuador se encuentra mas del 70% de la poblacion de cabras
del pais, manejadas a campo abierto y con escasa aplicacion y asistencia
tecnologica. Conocer el rendimiento a la canal caliente y fria, y el grado
de escurrimiento de estos animales, fue el objetivo de la investigacion.
457 cabras de diferentes edades, sexo, grupos genéticos y biotipo, que se
sacrificaron en el Centro de faenamiento Municipal del cantén Zapotillo,
fueron consideradas en el estudio. La informacion de pesos ante-morten,
canal caliente y fria fue recopilada y factores como sexo, edad, grupo
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racial y biotipo fueron considerados en el analisis mediante ANOVA, con un modelo lineal aleatorizado. Los resultados
muestran un rendimiento a la canal caliente y fria de 41,842,6% y 41,142,7% respectivamente, no existiendo diferencia
estadistica en los factores analizados. Destacando que el rendimiento a la canal disminuye minimamente conforme la edad
aumenta; los machos presentan ligera superioridad (41,9%) en relacion con las hembras (41,7%); en los grupos raciales
los Chuscos criollos, Mestizos y Anglo Nubian, presentaron 41,8%, 42,1% y 41% de rendimiento a la canal caliente, res-
pectivamente. Analizando el biotipo, presencia y ausencia de cuernos, el rendimiento fue de 41,8% y 41,9%; destacando
en toda esta poblacion su grado de escurrimiento minimo (1,23%). Se concluye que, estas cabras presentan un rendimien-
to bajo en comparacion con otras poblaciones, posiblemente por el tipo de manejo y alimentacion que disponen, en donde
predomina la escasez de agua. Hay que destacar la ligera superioridad del grupo de mestizas, demostrando ser una opcion
para mejorar estas variables.

Palabras clave: canal caliente, canal fria, cabra Chusca, grado de escurrimiento.

1. Introduction

In the south of Ecuador, bordering the northwestern part of Peru, lies the province of Loja. According to the
Instituto Nacional de Estadisticas y Censos (INEC, 2022), this is where more than 70% of the country’s goat
population is found. These goats are raised in open fields within the seasonal ecosystem known as the dry fo-
rest, characterized by limited availability of water and pasture. In this environment, the primary food source
available to goats consists of the native shrub and tree species (Aguirre-Riofrio et al., 2024).

According to de Gea (2005) and Safiudo et al. (2012), the goat carcass is characterized by its slender
shape, flat ribcage, long legs, and a predominance of longitudinal over transversal measurements. It tends to
be loosely compact, with lean meat that lacks marbling and has little subcutaneous fat. As Webb et al. (2005)
point out, these are attributes that align with current nutritional demands of consumers.

It is worth highlighting that the predominant genotype in these goat herds is the local Creole type, known
as the “Chusca Lojana” goat. According to the morphometric description provided by Aguirre et al. (2021), this
is an elipometric, long-lined, short and lean animal, with a productive tendency more toward milk than meat.
This leads to the need to determine whether the productive carcass yield of these animals, and their quality
in terms of drip loss or weight loss due to the airing process, fall within the values reported in the literature
for Creole goats, which range from 42 to 51% (Mellado, 1997). This is especially important considering that
factors such as age and slaughter weight (de Gea, 2005), genetics, sex, type of feed, management system (Ace-
vedo Cardenas et al., 2024; Guerrero et al., 2016), and even the time of year (Mellado, 1997), influence these
parameters.

2. Materials and Methods

The present study was conducted at the municipal slaughter center in the city of Zapotillo, located in southern
Ecuador (4°23'11”’S 80°14'37°W), involving a total of 457 goats slaughtered over an eight-week period du-
ring August and September 2023.

The animals arrived at the municipal center 24 hours before slaughter for a fasting period, sanitary ins-
pection, and registration, which included weighing the animals prior to slaughter (live weight, LW), and after
slaughter once the animals had been skinned (hot carcass weight, HCW). Subsequently, the carcasses were
placed in a cold room at 8°C for 24 hours for maturation and drip loss, after which they were weighed again
(cold carcass weight, CCW).

All weighing procedures were carried out by the same person using a clock-type hanging scale with a
capacity of 100 kg, CAMRY® brand (accuracy level: 0.1 kg). The hot carcass yield [HCY] was calculated
using Equation [1], the cold carcass yield [CCY] with Equation [2], and drip loss [DL] was determined using
Equation [3].

Hey =HCW /5100 [1]

cey =CCW/ %100 [2]
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pL =HCW —CCW [, 5 100 3]

Age determination was carried out through dentition inspection, based on the dental chronometry table des-
cribed by Aguirre-Riofrio and Jiménez-Capa (2023). Regarding the categorization of animals by racial group,
the identification of Creole goats—predominantly found in this area—was based on the morphometric and
phaneroptic characteristics described by Aguirre et al. (2021). All collected information was analyzed using
descriptive statistics. The data were grouped according to the analyzed factors (sex, age, racial group, biotype),
and an ANOVA was performed to determine statistical differences (p < 0.05).

3. Results

In the present study, most of the slaughtered population were males (66%); the most common slaughter age
ranged between 3 and 12 months (84%), with a very small proportion of animals over 2 years of age (13.4%)
(Table 1). It is also noteworthy that 70% of this population consisted of Creole goats, and 23% were cross-
breeds, where Creole goats had been crossed with breeds such as Nubian, Saanen, or Boer. Additionally, 7%
of the slaughtered goats were Anglo-Nubian.

Table 1. Hot and cold carcass performance in goats in extensive production system, considering factors such as sex,
age, genotype, and biotype.

Proportion Live Weight Hot Carcass Yield  Cold Carcass Yield p value*
(") (kg) [HCY] (%) [CCY] HCY CCY
100 General 19.449.6 41.842.6 41.1£2.7

CV% 49.3 6.3 6.5
Sexo 0.531 0.79
66 Male 16+5.4 41.942.6 41.1£2.6
34 Female 26+12.2 41.7+2.7 41.2+2.8
Age (months) 0.199 0.717
84 3<12 16.2+4.8 41.9+2.7 41.242.7
2.6 >12 <24 27.543.1 41.4+2 4142.2
4.4 24 -42 30.6+5.2 4142.8 40.7£3.4
9 >42 - 96 42.1£10.8 41.3+1.8 41+1.7
Genotype 0.148 0.129
70 Creole 20+9.6 41.842.6 41.1£2.7
23 Crossbred 16.7+6.8 42.142.6 41.5£2.7
7 Anglo-Nubian 19.1£8.9 41+2.3 40.242.2
Biotype 0.741 0.791
26 Hornless 18.749.3 41.942.9 41.243
74 With horns 19.6£9.7 41.842.5 41.1£2.6

* p > 0.05: no statistical significance.

The hot and cold carcass yield in this population of goats raised in open pasture in the dry forest ecosystem of
southern Ecuador was 41.8 =2.6% and 41.1 + 2.7%, respectively. These are homogeneous yields, as shown
by the coefficient of variation (CV), which does not exceed 6.5%. Likewise, the carcass of these animals is
solid and compact, as evidenced by the degree of drip loss or water loss (the difference between hot and cold
carcass), which is 1.23% (Table 2).
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Table 2. Weight loss (percentage) due to runoff in the carcass after the airing process, considering the various factors analyzed.

Hot carcass weight Cold or.aired carcass Loss d.ue to airing or CV (%)
(kg) weight (kg) drip loss (%)
General 8.08 7.97 1.23 6.38
Sex
Male 6.69 6.58 L5 6.30
Female 10.80 10.68 0.1 6.56
Age (months)
3<12 6.78 6.67 1.47 6.53
>12 <24 11.43 11.32 0.9 5.11
24 -42 12.54 12.44 0.8 7.63
>42 - 96 17.41 17.30 0.6 429
Genotype
Creole 8.38 8.27 1.2 6.40
Crossbred 7.00 6.89 1.43 6.39
Anglo-Nubian 7.81 7.69 1.3 5.51
Biotype
Hornless 7.80 7.70 1.3 7.0
With horn 8.18 8.07 1.2 6.16

When analyzing the yields considering the evaluated factors, no statistically significant differences were found
in any of them; however, there were small mathematical differences. Regarding sex, in HCY, males (41.9%)
showed a slight advantage compared to females (41.7%), but also experienced greater drip loss (1.5% & and
0.1% Q).

==HCY (%) ===CCY (%) Linear (HCY (%)) Linear (CCY (%))
45
40 % = =
35 = =
= =
= == =
< 2 % = =
T = =
s » 25 =
> 5 E= =
| — § = | =
10 = =
5 % = =
0 | = 1= = -
3a1l 24242
B HCY (%) 4.9 41
= CCY (%) 41.2 40.7
® Loss (drip) - 1.47 0.8
Age (months)

Figure 1. Trends in hot carcass (HCY) and cold carcass (CCY) performance, considering slaughter age.

In both hot and cold carcass yields, across the different slaughter ages of the animals, a slight decreasing linear

trend in yields can be observed as age increases (Figure 1). Additionally, drip loss also shows a negative co-

rrelation, with older animals having a more solid carcass and less weight loss during the maturation process.
When analyzing the genetic factor, it was evident that the highest yields came from crossbred genotypes
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(42.1% HCY and 41.5% CCY), followed by Creole goats (41.8% HCY and 41.1% CCY), and lastly, An-
glo-Nubian goats (41% HCY and 40.2% CCY). However, in terms of carcass weight loss due to drip loss, the
best performance was shown by the Creole goats (1.2%), followed by the Anglo-Nubians (1.3%), and finally,
the crossbreds with 1.43% (Table 2).

In this study, the goats were also grouped by biotype: presence or absence of horns. It was found that hot
and cold carcass yields were similar in both biotypes, with a slightly lower weight loss due to airing in horned
goats (1.2%) compared to the mucas or hornless ones (1.3%).

4. Discussion

The HCY, also known as slaughter or dressing percentage, in this population of extensively managed goats in
southern Ecuador was low (41.8 + 2.6%) when compared to the range of 46% to 57% reported by Chagra Dib
etal. (2021) for the goat species. It is worth noting, as stated by Mellado (1997), that the carcass yield in Creole
goats ranges between 42% and 50.8%, which aligns with the yields obtained in the present study.

Regarding sex, Guzman et al. (2008) and de Gea (2005) indicate that there is no difference in carcass yield
between sexes in young and lightweight animals, with male kids showing a slight advantage over females—an
outcome also observed in this study. These authors also note that sex influences yield when older animals are
considered; however, this could not be verified in the present work because most of the slaughtered males were
processed at a young age (3 to 12 months) and had a body weight of 16 + 5.4 kg. It is also worth highlighting,
in terms of carcass quality, the observation made by Mourad et al. (2001) that females show better quality than
males. Considering carcass drip loss during the chilling phase as a quality parameter, it can be stated that the
carcass of females in this population shows minimal weight loss (0.1%) compared to that of males (1.5%).

Regarding slaughter age, de Gea (2005) states that carcass yield in goats increases as age and slaughter
weight increase, but once the growth curve reaches its peak (adult weight) and no further weight gain occurs,
the yield decreases—making continued rearing beyond that point inadvisable. This assertion was not corrobo-
rated in the present study; in fact, carcass yields decreased linearly with increasing age and weight, although
not significantly. Notably, greater age was associated with lower drip loss. At this point, it is worth adding the
findings of Aguirre-Riofrio and Jiménez-Capa (2023), who report that Creole goats in this region reach their
growth peak at 48 months, with males reaching 65.8 kg and females 43.4 kg. All this information will support
informed technical decisions regarding the most appropriate slaughter age for these goats, both for commercial
purposes and carcass quality.

When analyzing the genetic factor, Chagra Dib et al. (2021) mention high inbreeding within herds, un-
controlled crossbreeding, and the lack of improved genetic material as limitations to goat production, resulting
in low weights and yields. These factors explain the yields observed in this predominantly Creole population,
which is raised in open pasture under a free reproductive management system with no specific breeding objec-
tives or selection criteria. In this regard, Ding et al. (2010) state that introducing imported bucks in crossbree-
ding programs could improve carcass yield and meat quality parameters—an assertion confirmed in this study,
where the best yields were obtained in the crossbred genotype.

According to de Gea (2005), Chagra Dib et al. (2021), and Lopez Chasin (2023), the factors that directly
influence carcass yield and quality are the type of feeding and the management system. These authors report
higher yields in their studies, but under some form of overfeeding and/or confinement. In this context, the low
yields of these extensively managed goats can be understood or justified, as they must walk long distances
daily in search of food, relying primarily on shrubs and trees as their natural forage resource (Aguirre-Riofrio
etal., 2024).

5. Conclusions

The goat population in southern Ecuador, which inhabits the seasonal dry forest ecosystem—where water and
food availability are limiting factors—shows low carcass yields compared to other goat populations. However,
it is worth highlighting the solid and compact nature of its carcass, with minimal drip loss. According to the
study, crossbreeding, along with alternative feed sources and the training and technical support provided to
goat farmers, are key options for improving these productive and quality-related variables.
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