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Abstract: 

The objective of present study was to predict the carcass characteristics of 28 discarded 

Pelibuey ewes (41.01 ± 8.43 kg) using ultrasonography. The ultrasonic measurements of 

fat thickness (FT), area, (LDA), depth (DLD) and width (WLD) of the Longissimus dorsi, 

between the 12th and 13th thoracic vertebra and between the 3rd and 4th lumbar vertebra, 

were performed 24 h before slaughter. At the slaughter, hot carcass, internal organs and 

internal fat were weighed. The carcasses were divided in two half, refrigerated (1 °C; 24 

h) and the chilled carcass were weighed. Then were dissected and weighed in the main 

tissues. With the data it was calculated the correlation coefficients between the variables 

and their relationships were estimated using regression models. It was observed that the 

ultrasonic measurements of thoracic and lumbar backfat thickness had a positive r2 that 

ranged from 0.51 to 0.66 (P<0.001) for prediction of the carcass weights; and an r2 from 

0.44 to 0.57 (P<0.001) to predict the carcass muscle quantity. It is possible to use the 

measurements of ultrasound as a tool for the evaluation of carcass characteristics in 

discarded Pelibuey ewes and it is possible to predict the carcass weights and edible 

tissues. 
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The sheep population in the States of Tabasco and Yucatan during the period of 2002 to 

2011, increased by 37 and 95 %(1), respectively; both entities are located in the South-

eastern region of Mexico and are characterised by tropical climate. In this region, the 

main breed used in mixed grazing systems due for their high prolificacy, good rusticity, 

resistance to parasites and great capacity of adaptation to various environmental 

conditions is the Pelibuey breed(1,2). 

In Mexico, the wide range of productive systems gives rise to seasonal fluctuations in the 

availability of sheep for the slaughter and causes a lot of irregularity in the type and 

condition of the animals that are produced, which is reflected in the quality of the final 

product; all this causes seasonal fluctuations with a strong irregularity in the offer of 

animals throughout the year, and leads to marked differences in their characteristics and 

conditions at the time of sale, since it provides the market with very varied, ranging from 

young lambs of specialized breeds to discarded animals with advanced in age and in very 

low-quality meat(3). 

To predict the carcass characteristics of animals in vivo, non-invasive techniques have 

been established that are preferred on the techniques that involve the destruction of the 
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carcass(4,5). In Pelibuey ewes, the ultrasound have been used for predict of the carcass 

characteristics(5), the body fat depots(6) and carcass energy content(7). Also, body 

measurements have been evaluated to the prediction of the carcass characteristics(8).  

On the other hand, cull or discarded ewes, with carcass weights ranging from 20 to 40 kg, 

are more difficult to market due to the low acceptability in the consumer market, which 

is related to a low price for sale due to the lack of commercial importance of this category. 

Moreover, studies related to the quality of the carcass and meat are scarce(9,10,11). As 

described above, the objective of this study was to predict the carcass characteristics of 

discarded Pelibuey ewes by ultrasonic measurement.  

The Pelibuey ewes were selected from one commercial flock in the “El Rodeo” farm, 

located at 17° 84 N, 92° 81 W; 10 m asl and 14 km from the road Villahermosa-Jalapa, 

Tabasco, Mexico; average of annual temperature of 28.2 °C, and annual rainfall of 

2,299.5 mm(12).  

Twenty eight (28) 4-yr-old, non-pregnant and non-lactating, clinically healthy Pelibuey 

ewes with a mean of body weight (BW) of 41.01 ± 8.43 kg and body condition score 

(BCS) of 2.82 ± 1.29, were drawn from a commercial flock. The ewes were in 

confinement, in group pens in a roofed building with concrete floor and no walls. The 

diet offered consisted of 66 % forage and 34 % concentrate, with an estimated of 

metabolizable energy of 12 MJ/kg DM and 10% CP(13). The dietary ingredients were 

cereal grains (corn or sorghum), soybean meal, hay tropical grasses, vitamins, and 

minerals. The BCS was evaluated by two procedures using the technique of Russel et 

al(14). The animals were assigned according to their BCS in six groups: 1 (n= 4); 2 (n= 8); 

2.5 (n= 3); 3 (n= 5); 4 (n= 5) and 5 (n= 3).  

The ultrasound measurements (USM) were taken 24 h before slaughter were determined 

using a real-time ultrasound equipment Aloka 500 B mode, with a 5 MHz linear probe. 

Ewes were shaved previously between the 12.th and 13.th thoracic vertebrae and the 3.rd 

and 4.th lumbar vertebrae regions according to what is described in the literature(5,6). The 

USM included the fat thickness (FT), area (LDA), depth (DLD) and width (WLD) of 

Longissimus dorsi in both thoracic and (TFT, TLDA, TLDD and TLDW) and the lumbar 

region (LFT, LLDA, LLDD and LLDW). The ewes were manually immobilized and 

acoustic gel was used to create good contact between the probe and the skin of ewes. The 

pressure over the transducer head was kept to a minimum to avoid compression of the 

subcutaneous fat(5,6). All measurements were taken on the left side of ewes. After 

capturing the scan image, the area of the muscle (TLDA and LLDA) and the fat thickness 

(TFT and LFT) in both regions were measured using the digital callipers of the equipment 

and the USM were recorded on all animals by the same operator as elsewhere 

described(5,6). 

Ewes were humanely slaughtered following the Mexican Official norms(15,16) established 

for the slaughtering and processing of meat animals. Before slaughter, shrunk BW (SBW) 

was measured after feed and water were withdrawn for 24 h. The limbs, pelt, head and all 

internal organs were separated. The data recorded at the slaughter were internal organs 
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and hot carcass weights. Internal fat (TIF, internal adipose tissue) was dissected, weighed 

and grouped as either pelvic (around kidneys and pelvic region) or omental and 

mesenteric fat. Subsequently, the carcasses were split at the level of the dorsal midline in 

two equal halves, weighed, and chilled at 6 °C for 24 h. After refrigeration, the left half-

carcass was completely dissected into subcutaneous and intermuscular fat (carcass fat, 

CF), muscle, bone plus cartilage and each component was weighed separately. Dissected 

tissues of the left carcass were adjusted as whole carcass.  

Correlation coefficients among variables were analysed by the PROC CORR procedure 

of SAS(17). Relationships between BW, BCS, USM and CEC were estimated by linear 

regression models using PROC REG(17). The STEPWISE option was used in the 

SELECTION statement for significant (P<0.05) variables to be included in the statistical 

models. The accuracy of the models was evaluated by the determination coefficient (r2) 

and the mean square error (MSE).  

The means (±SD), minimum and maximum values of BW, BCS, carcass characteristics 

and USM of adult Pelibuey ewes are shown in Table 1. The correlation coefficients (r) of 

USM in thoracic region (TFT, TLDA and TLDW) between CCW, carcass muscle (CM) 

and CF were all significant (P<0.01) with values that ranged from 0.37 to 0.76; 

nonetheless, the relations with CB were not significant (P>0.05). Also, a similar trend 

was observed for relation to lumbar USM and carcass, the r values ranged from 0.34 to 

0.73.  

 

Table 1: Descriptive analysis of the data on carcass characteristics and ultrasound 

measures of discarded Pelibuey ewes (n=28) 

Variable  Description Mean ± SD Minimum Maximum 

BW Body weight, kg 41.01± 8.43 29.80 59.80 

BCS Body condition score  2.77± 1.22 1.00 5.00 

HCW Hot carcass weight, kg 19.65±5.14 13.42 31.48 

CCW Cold carcass weight, kg 18.86±4.99 12.68 30.52 

CM Carcass muscle, kg 10.80±2.05 8.33 15.44 

CF Carcass fat, kg 4.25±2.81 0.68 10.62 

CB Carcass bone, kg 3.82± 0.46 3.18 5.27 

TFT  Thoracic fat thickness, mm 0.81±0.49 0 1.80 

TLDA Thoracic L. dorsi area, cm2  7.00±2.04 4.09 12.95 

TLDD  Thoracic L. dorsi depth, cm 1.69± 0.36 1.10 2.77 

TLDW Thoracic L. dorsi width, cm 5.14± 0.63 3.64 5.94 

LFT Lumbar fat thickness, mm 0.91±0.99 0 5.50 

LLDA Lumbar L. dorsi area, cm2 6.32±1.71 3.79 9.56 

LLDD Lumbar L. dorsi depth, cm 1.72± 0.33 1.20 2.67 

LLDW Lumbar L. dorsi width, cm 5.09± 0.49 4.02 5.75 

SE: standard deviation. 



Rev Mex Cienc Pecu 2019;10(2):473-481 

477 
 

 

For the prediction of both HCW and CCW (Equations 1 to 4) the equations obtained had 

an r2 that ranged from 0.51 to 0.66 (Table 2), in these models the TFT and LFT were 

included (P<0.05). Regression equations developed to predict the carcass muscle had an 

r2 that ranged from 0.44 to 0.57; the USM that were included in the models were the fat 

thickness (TFT and LFT).  Also, for the relationship between CF and USM, as the 

intercept of this equation was not significant, we fitted linear regressions through the 

origin (Equations 7 and 8). For the prediction of the CB does not match any equation 

based on the USM.  

 

Table 2: Regressions equations to predict the carcass traits using ultrasound 

measurements in discarded Pelibuey ewes (n =28) 

Eq. No  Equation  r2 CME RSD P 

Hot carcass weight (HCW):     

1 HCW (kg) = 13.54 (±1.34 ***)+ 7.50 (±1.42 

***)×TFT 

0.51 13.24 3.63 <.0001 

2 HCW (kg) = 13.35 (±1.16 ***)+ 5.22 (±1.42 

***)×TFT + 2.23 (±0.70**)×LFT 

0.65 9.83 3.13 <.0001 

Cold carcass weight (CCW):     

3 CCW (kg) = 12.94 (±1.12**)+ 7.26 

(±1.38***)×TFT 

0.52 12.50 3.53 <.0001 

4 CCW (kg) = 12.75 (±1.30***)+ 5.01 (±1.37**)× 

TFT + 2.21 (±0.68**)×LFT 

0.66 9.14 3.02 <.0001 

Carcass muscle (CM):     

5 CM (kg)= 8.53 (±0.57***)+ 2.77 (±0.60 

***)×TFT 

0.44 2.41 1.55 0.0001 

6 CM (kg)= 8.46 (±0.51***)+ 1.90 (±0.63 **)×TFT 

+ 0.85 (±0.31 *)×LFT 

0.57 1.93 1.38 <.0001 

Carcass fat (CF):     

7 CF (kg)= 4.99 (±0.36 ***)×TFT 0.87 3.41 1.84 <.0001 

8 CF (kg)= 3.66 (±0.49***)×TFT + 1.22 

(±0.35**)×LFT 

0.91 2.41 1.55 <.0001 

R2= determination coefficient; MSE= mean square error; RSD= residual standard deviation; P= P-value; * P<0.05; 

**P<0.001; ***P<0.0001; ns= non-significant; HCW= hot carcass weight; CCW= cold carcass weight; CM= carcass 

muscle; CF= carcass fat; CB= carcass bone; TFT= thoracic fat thickness; LFT= lumbar fat thickness. 

 

The real-time ultrasound is a noninvasive method that allows you to predict the body fat, 

the area and depth of the Longissimus dorsi muscle in sheep(5,18,19). On the other hand, 

Silva et al(20) indicate that the use of the ultrasound measurements provided good 

estimates of fat content and energy in the body of the sheep of two racial groups. A 

researcher group(21) reported that to include the BW and some USM is possible to predict 

the chemical composition of lambs. However, in the specialized literature the availability 



Rev Mex Cienc Pecu 2019;10(2):473-481 

478 
 

of studies on the prediction of the composition and of the energy content of the carcass 

of sheep is limited(7,21). In Mexico, the Pelibuey breed is one of the most important 

maternal breeds in the tropical zone and it supports the production of sheep meat; in spite 

of this, the information about the prediction of the carcass characteristics of discarded 

Pelibuey ewes is very scarce in the scientific literature(5). 

Other authors(22) who evaluated Akkaraman sheep with a mean body weight of 42 kg, the 

value for TLDA was 8.86 cm2, as well as for TFT of 4.03 mm; the TLDA was higher than 

that recorded in the present study; also(5), reported for the TLDA and LLDA values of 

7.06 and 6.81 cm2, respectively, which is consistent with the present study; moreover, 

they found values of 7.00 and 6.32 cm2 for TLDAT and LLDA, respectively. In the case 

of the TFT this value was higher in the order of the double for the values found in adult 

Pelibuey ewes. In Churra breed sheep with a mean body weight of 36 kg, reported average 

values in GT and GL of 0.38 and 0.44 mm, respectively(23); these values are lower than 

those found in the present study (0.81 and 0.91 mm for the TFT and LFT, respectively); 

in a recent study(5) reported average values of 1.91 and 1.99 mm for TFT and LFT 

respectively, these average values are higher than those recorded in the present study. 

On the other hand, it was indicated(22) that ultrasound measurements alone showed lower 

r2 values than that obtained when the BW was included as a variable in the equations. A 

similar situation was observed by Aguilar-Hernández et al(5) and in same way in the 

present work. It was also reported(23) that use the BW and the TFT in multiple equations 

to predict the total fat in the carcass had a r2 of 0.88, which differs from that found by 

other authors(5) , who using the same variables in the equation had an r2 of 0.51 and the 

TFT was not significant in the model; a similar situation was observed in the present 

study, so that it was able to deduce that the inclusion of ultrasound measurements improve 

slightly (4 %) the prediction of this tissue (Equation 5). 

It was also pointed out(23) that the weight of the bone is highly associated with the BW of 

the sheep, and registering an r2 of 0.92; in this regard, other reserchers(5) reported in 

Pelibuey ewes that this relationship achieved a r2 of 0.22, which resembles the value 

obtained in Aragon lambs(24), in assessing this same relationship (r2= 0.19). In the present 

investigation it was observed that the BW alone predicts the weight of the bone with the 

r2 value of 0.41. In this sense, it was found that the measures by ultrasound in animals in 

vivo, were highly related to the measurements determined in the carcass, as well as 

conclude that these measurements can be used for the prediction of the carcass 

characteristics of the cull ewes(25); this is consistent with the results observed in the 

present work. Several authors conclude that the use of ultrasound is a valuable tool for 

the prediction of the carcass and body composition of the meat producer animals(20,26).  

It is possible to use the ultrasound measurements as a tool for carcass characteristics 

evaluation in discarded Pelibuey ewes and it is possible to predict the hot carcass weight 

and the protein and fat quantity in carcass. In this way, a higher value will be able to 

assign to the ovine carcass, depending on its yield and attributes, besides improve the 
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body condition in animals next to slaughter to improve their meat quality and to achieve 

a greater position in the commercial scale. 
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