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Abstract

The objective of this study was to evaluate the efficacy of replacing oat hay with coffee husk for the 
feeding of confined lambs. In this study, 24 male Texel lambs of approximately 60 days of age and with 
a mean ± standard error weight of 21.95 ± 5.81 kg were examined. Their diet was composed of 30% oat 
hay and 70% concentrated feed per kilogram of dry matter. The experimental design was randomized 
and included four treatments (0, 7.5, 15, and 22.5% of coffee husk in the total dry matter), with six 
replicates of each treatment. The animals were slaughtered when they reached a mean live weight of 32 
kg. There was no significant difference in dry matter intake and mean daily weight gain (which were 
197 g day-1) among treatments. The mean daily weight gain (DWG) was not significantly affected (P 
> 0.05) by the replacement of oat hay with coffee husk in the diet, with the overall mean DWG being 
215.05 g day-1. There were no significant differences (P > 0.05) among treatments in any of the studied 
carcass variables, and the mean true carcass yield was 53.9%. The lambs presented a mean finishing 
score of 2.96 (on a scale of 1 to 5) and a conformation of 4.21 (on a scale of 1 to 6), characterizing them 
as good carcasses. In terms of economic viability, the 7.5% diet stood out as the one that had the highest 
profitability, generating a profit of $ 3.25 USD per kg of carcass produced. Coffee husk can therefore 
replace oat hay in the feed of finishing lambs in concentrations of 0.075 to 0.225 kg kg-¹ of total dry 
matter with biological and economical efficacy and generating good commercial carcasses.
Key words: Byproduct. Economic viability. Morphometric measurements. Sheep. Weight gain.

Resumo

O objetivo deste estudo foi avaliar a eficácia da substituição do feno de aveia pela casca de café 
na alimentação de cordeiros confinados. Foram utilizados 24 cordeiros machos da raça Texel, com 
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aproximadamente 60 dias de idade e pesando em média (21,95 kg ± 5,81). As rações foram compostas 
por 30% de feno de Aveia e 70% de concentrado por kg de matéria seca. O delineamento experimental 
foi inteiramente casualizado com quatro tratamentos (0; 7,5; 15 e 22,5 % de casca de café na matéria 
seca total da dieta) e seis repetições. O abate dos animais foi realizado quando atingiram a média de 32 
kg de peso vivo. Não foram observadas variações no consumo de nutrientes, assim como no ganho de 
peso médio diário (197 g dia-1). O ganho de peso médio diário (GPD) não foi alterado (P > 0,05) com 
a substituição do feno de aveia pela casca de café na dieta, ficando com média de 215,05 g dia-1. Não 
houve diferença (P > 0,05) para nenhuma das variáveis de carcaça estudadas e o rendimento verdadeiro 
da carcaça foi em média 53,9%. Os cordeiros apresentaram média de 2,96 para grau de acabamento 
(escala de 1 a 5) e 4,21 de conformação, caracterizando boas carcaças. Com relação à viabilidade 
econômica, a dieta com 0,075 kg de casca de café teve destaque em lucratividade, gerando 3,25 U$ de 
lucro por kg de carcaça produzida. A casca de café pode substituir o feno de aveia na terminação de 
cordeiros, em teores de 7,5 a 22,5% da matéria seca total da dieta com eficácia biológica e econômica, 
gerando boas carcaças para a comercialização.
Palavras-chave: Coproduto. Ganho de peso. Medidas morfométricas. Ovinos. Viabilidade econômica.

Introduction

The confinement of finishing lambs has been 
increasingly practiced by sheep producers in recent 
years. This production system results in the slaughter 
of younger animals, carcass standardization, 
availability of quality meat in the off season, faster 
return on invested capital (CARVALHO et al., 
2007), and reduced mortality rates (MACEDO 
et al., 2000), in addition to providing pastures 
for other herd categories. However, confinement 
requires greater investment by the producer. 
Increased production costs, especially those related 
to animal feed, can compromise profits and system 
profitability. Thus, many studies with the objective 
of enabling nutrition with high production rates and 
reduced costs have been conducted, including those 
testing the replacement of part of the diet with agro-
industrial byproducts (FARIAS et al., 2012).

Coffee husk is a byproduct available in several 
Brazilian states, such as Minas Gerais, Espírito 
Santo, São Paulo, Paraná, Bahia, Rondônia, 
Mato Grosso, and Goiás, among others. Brazil 
is the world’s leading coffee producer, followed 
by Vietnam, Colombia, and Indonesia, with its 
production reaching 2.6 million tons in 2015 (ABIC, 
2018). Brazil and Vietnam account for 50% of the 
world’s coffee production.

According to Dias et al. (2012), coffee processing 
generates waste that represents approximately 50% 

of the weight harvested. This waste is a low-cost 
raw material, but if not disposed of properly it can 
be an environmental pollutant. A few studies on 
using coffee husk in the diet of lambs did not show 
changes in their feed intake (SOUZA et al., 2004) 
or their performance and carcass quality (GARCIA 
et al., 2000), confirming its potential use in feeding 
ruminants.

Considering the volume of coffee husk produced 
annually in Brazil, the need to use this byproduct 
rationally, and the lack of research on its use in lamb 
feeding, the present study aimed to verify whether 
the replacement of oat hay with coffee husk could be 
effectively used in the feeding of confined finishing 
lambs.

Materials and Methods

The experiment was conducted at Norte do 
Paraná University/UNOPAR, Arapongas Campus, 
from October to December. This study followed 
ethical principles of animal experimentation and 
was approved by the Animal Ethics Committees 
of UNOPAR (CEUA 012/13). Laboratory tests 
were analyzed at the Bromatology laboratory and 
at the Diagnostic Center of Veterinary Medicine 
(UNOPAR, Arapongas Campus).

At the beginning of the experiment, the animals 
were identified, weighed, and dewormed. This study 
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included 24 intact Texel lambs of approximately 90 
days of age and with a mean ± standard error weight 
of 21.95 ± 4.27 kg at the beginning of the adaptation 
period. The lambs were kept in a confinement 
system for 45 days, which was preceded by 7 
days of adaptation to experimental conditions. 

The following levels of coffee husk inclusion to 
replace oat hay were tested, forming four different 
experimental diets: 0, 7.5, 15, and 22.5% coffee 
husk replacing oat hay, based on the total dry matter 
(DM) in the diet (Table 1).

Table 1. Composition of the experimental diets (g kg-1 of DM) containing different levels of coffee husk to replace 
oat hay.

Coffee husk replacing oat hay (%)
0 7.5 15 22.5

Ingredients
Oat hay 300.0 225.0 150.0 75.0

Coffee husk 00.0 75.0 150.0 225.0
Crushed corn 476.5 467.9 459.4 450.8
Soybean meal 182.5 191.1 199.6 208.2

Mineral1 23.0 23.0 23.0 23.0
Calcitic limestone 14.0 14.0 14.0 14.0

Salt 4.0 4.0 4.0 4.0
Nutritional components

Dry matter 920.9 934.8 938.4 932.1
Mineral matter 80.8 57.5 79.3 67.7
Crude protein 145.0 148.4 152.0 151.1

Ethereal extract 23.5 25.0 19.8 19.6
Neutral detergent fiber 176.2 241.8 285.9 329.5

Acid detergent fiber 89.6 136.7 176.7 191.2
Total digestible nutrients2 777.3 754.0 738.4 722.9

1Guarantee levels for every 1,000 g: calcium (minimum), 195 g; calcium (maximum), 205 g; phosphorus (minimum), 68 g; 
magnesium (minimum), 6 g; sulfur (minimum), 30 g; sodium (minimum), 133 g; cobalt (minimum), 60 mg; selenium (minimum), 
24 mg; manganese (minimum) 3 g; iodine (minimum), 90 mg; fluorine (maximum), 680 mg; zinc (minimum) 4,500 mg.
2Total digestible nutrients (TDN) were estimated according to Cappelle et al. (2001).

The experimental design was completely 
randomized, with 24 animals randomly distributed 
among four 8 m2 bays that were roofed and had 
cemented floors, drinking fountains, and cement 
troughs (30 linear cm per animal). For additional 
comfort, the floor was always covered with a 
sawdust bed, which was changed and conserved as 
needed.

The feed was formulated to meet the nutritional 
requirements of lambs with 20 kg of body weight 

for a gain of 200 g day-1 (NRC, 2007). This 
was an isoproteic diet, so the contents of corn 
and soybean meal were adjusted according to 
the inclusion of coffee husk, always keeping a 
ratio of bulk:concentrate of 30:70 (Table 1). All 
experimental feeds contained 15 ppm of monensin 
sodium. The techniques described by Mizubuti et 
al. (2009) were used to determine the chemical 
composition of the diet (Table 1). The content of 
total digestible nutrients (TDN) was estimated 
according to Cappelle et al. (2001).
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The feed was formulated based on the 
bromatological composition of the ingredients used 
(Table 2). Feeding times were 8h00 and 17h00. 
Leftover feed was weighed daily, and the amount 
provided was adjusted according to the previous 
day’s intake to allow there to be leftovers of 15% of 
the total DM offered. The animals had unrestricted 
access to water.

The lambs were weighed at the beginning and 
end of the adaptation period, which coincided with 
the beginning of the experimental period, and this 
weight was called the initial live weight. They were 
then subsequently weighed every 13 days, always 
at the same time, before being fed in the morning.

Table 2. Productive performance of confined lambs fed on diets with coffee husk replacing oat hay.

Variable
Coffee husk replacing oat hay (%)

Mean P CV (%)
0 7.5 15 22.5

Initial live weight (kg) 22.7 22.8 23.3 23.2 23.0 0.99 21.87
Final live weight (kg) 31.7 31.0 33.1 31.6 31.8 0.96 18.28
MDWG per animal (g day-1) 200.0 184.0 218.0 187.0 197.0 0.77 28.86
* Batch consumption (kg day-1) 6.54 6.54 6.36 6.30 6.42 0.35 12.48
* Batch DM consumption (%LW) 3.96 4.05 4.00 3.97 4.00 0.70 10.11

MDWG: mean daily weight gain; P: probability of significance; CV: coefficient of variation.
*Lot of six animals.

All animals were slaughtered in a slaughterhouse 
on the same day at which they reached an average 
final live weight (FLW) of 32 kg. The animals 
were stunned by electronarcosis and slaughtered 
in accordance with humane slaughtering standards. 
Before slaughter, the animals were fasted for 16 
hours and were then weighed again to obtain their 
body weight at slaughter (BWS). The feet, head, 
and internal organs were removed after slaughter, 
and then the carcass was weighed to obtain the hot 
carcass weight (HCW). Subsequently the carcasses 
were left in a cold room at 4 °C for 24 hours. After 
cooling, the carcasses were weighed to obtain 
the cold carcass weight (CCW). Hot (HCY) and 
cold (CCY) carcass yields were determined based 
on the percentage of the FLW represented by the 
hot and cold carcass weights, respectively. The 
gastrointestinal tract was also removed at slaughter 
and emptied, and its contents were weighed to obtain 
the empty body weight (EBW) and determine the 
biological or true carcass yield (TY), where: EBW 
= FLW - gastrointestinal content; TY = (HCW/

EBW) x 100; and the cooling loss (CL) was CL = 
[(HCW-CCW) × 100]/HCW (SILVA SOBRINHO; 
OSÓRIO, 2008).

Subsequently, the following morphological 
measurements of the carcasses were taken: external 
carcass length, rump width, croup perimeter, 
maximum thorax width, leg perimeter, arm 
perimeter, arm width, and back width (OSÓRIO; 
OSÓRIO, 2005). Carcass conformation (6 = 
superior, 5 = excellent, 4 = very good, 3 = good, 
2 = normal, 1 = poor.) and finishing degree [from 
1 (absent fat cover) to 5 (abundant fat cover) 
were evaluated using photographic standards 
(CAÑEQUE; SAÑUDO, 2000).

After carcass cooling, the longissimus dorsi 
muscle was removed through a cross section 
between the 12th and 13th ribs to determine the loin 
eye area (LEA) and subcutaneous fat thickness 
(CEZAR; SOUZA, 2007).

Feed costs were calculated according to the 
average dollar price (R$ 2.25) of different feed 
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components converted to US$ at the time of the 
experiment as follows: oat hay DM, US$ 0.19 kg-

1; coffee husk, US$ 0.03 kg-1; corn, US$ 0.23 kg-

1; soybean meal, US$ 0.57 kg-1; mineral mix, US$ 
1.00 kg-1; calcitic limestone, US$ 0.23 kg-1; and 
white salt, US$ 0.18 kg-1. The lean lamb acquisition 
cost considered the initial price paid for each lamb, 
which was US$ 2.66 kg-1 of live weight. The total 
cost was calculated by adding up the costs of food, 
transportation, and slaughter. The gross revenue was 
determined as the sale value of the carcass (US$ 
8.00 kg-1) multiplied by the mean carcass weight. 
The gross margin was the difference between the 
gross revenue and total cost. 

The data were submitted to tests to determine 
whether they had homogenous variances and their 
residuals followed a normal distribution, which were 
then followed by analyses of variance (ANOVAs). 
When ANOVA results were significant (P < 0.05), 
the data were submitted to regression analysis, with 
the level of coffee husk inclusion used to replace oat 
hay in the feed as the independent variable.

Results and Discussion

The animals entered confinement with a mean 
weight of 23.0 kg, and stayed there until they 
reached a mean weight of 31.80 kg. The mean DWG 
(Table 2) was within the expected range for the feed 
used, since, according to the NRC (2007), animals 
in early stages of development require a feed with 
0.79 kg kg-1 of TDN to gain 200 g day-1. 

There has been great variability in the 
performance results of previous studies that used 
the breed used in this one, mainly because of animal 
genetics and the energetic levels of the diets used. 
The gains observed in the present study (Table 2) 
were close to the results of a study by Garcia et 
al. (2000), who used diets containing 15% coffee 
husk and obtained gains of 193 g day-1 in crossbred 

Texel, Bergamasca, and Santa Inês lambs. The 
performance of the lambs in this present study was a 
little lower than the results obtained by Carvalho et 
al. (2005), since that study achieved gains of 274 g 
day-1 for Texel lambs in post-weaning confinement, 
335 g day-1 for crossbred Texel and Suffolk lambs, 
and 305 g day-1 for Suffolk lambs, all when using 
diets with 0.70 kg kg-1 of TDN.

In addition, the inclusion of coffee husk in 
the diet of finishing lambs did not result in any 
significant differences (P > 0.05) in their daily dry 
matter intake. The batch mean was 6.42 kg day-1 and 
4% of live weight (Table 2), which represents an 
intake of 1.07 kg day-1 per animal. These values ​​are 
above the ones recommended by the NRC (2007) 
for lambs with a 20 kg LW and gains of 200 g day-1, 
which would demand an intake of 0.59 kg of DM 
and represent 2.97% of live weight.

The increased use of coffee husk as a replacement 
for oat hay increased NDF and ADF levels in the 
diet and decreased the proportions of EE and NFC 
(Table 1), which together led to a decreased TDN 
in the feed. However, the MDWG was similar (P > 
0.05) for all animals, regardless of their diet.

There were no significant differences (P > 0.05) 
in any of the carcass variables studied (Table 3), 
which may have been due to the animals all having 
similar weights at slaughter (mean of 31.8 kg). The 
carcass yields (hot, cold, and true) in this study were 
all within the standard ranges found in the literature 
(OLIVEIRA et al., 2017; Almeida et al., 2015), and 
did not vary among the different levels of coffee 
husk inclusion used to replace hay in the diet. The 
quality of coffee husk should be highlighted in 
terms of these results, since its inclusion did not 
change any of the production indices. The yields 
presented herein were also within the range (40 to 
50%) described by Silva Sobrinho (2001) for meat 
sheep breeds.
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Table 3. Carcass variables for confined lambs fed on diets with coffee husk replacing oat hay.

Variable
Coffee husk replacing oat hay (%)

Mean P CV (%)
0 7.5 15 22.5

Hot carcass weight (kg) 15.8 16.2 15.2 14.0 15.3 0.50 17.20
Cold carcass weight (kg) 15.0 15.7 14.7 13.5 14.8 0.51 17.32
Hot carcass yield (%) 50.8 52.3 46.5 45.0 48.7 0.33 15.48
Cold carcass yield (%) 48.5 50.8 45.0 43.5 47.0 0.34 15.85
True yield (%) 55.7 58.6 51.5 49.5 53.9 0.26 15.23
Cooling loss (%) 3.05 2.79 3.28 3.37 3.12 0.65 26.88

P: probability of significance; CV: coefficient of variation.

There were no significant differences (P > 0.05) 
in any of the carcass morphometric measurements 
examined (Table 4), demonstrating the genetic 
similarity of the animals used and the lack of 
differences among each diet. The mean external 

carcass length was 53.7 cm. Croup, leg, and arm 
perimeters had mean values of 57.2, 35.6, and 18.9 
cm, respectively. Thoracic, dorsum, and croup 
widths had mean values of 21.3, 16.6, and 18.9 cm, 
respectively. The mean arm width was 6.9 cm.

Table 4. Morphometric carcass measurements of confined finishing lambs fed on diets with coffee husk replacing oat 
hay.

Morphometric
measurement (cm)

Coffee husk replacing oat hay (%)
Mean P CV (%)

0 7.5 15 22.5
External length 54.2 53.7 53.6 53.3 53.7 0.98 7.13
Rump perimeter 57.0 59.0 56.8 55.8 57.2 0.49 6.21
Leg perimeter 36.2 37.3 35.0 33.7 35.6 0.83 20.09
Arm perimeter 19.0 19.2 18.8 18.8 19.0 0.92 5.48
Thoracic width 20.7 22.3 21.8 20.5 21.3 0.41 9.96

Back width 17.4 16.4 16.8 16.0 16.7 0.43 8.82
Rump width 19.2 19.5 19.1 18.0 18.9 0.21 6.53
Arm width 7.1 6.9 6.9 6.8 6.9 0.91 10.21

P: probability of significance; CV: coefficient of variation.

The mean CL was thus 3.12%, which is within the 
acceptable range of 3.0 to 4.0% for sheep described 
by Sañudo et al. (1981). According to Silva Sobrinho 
et al. (2005), carcasses with lower fat cover could 
have greater cooling losses. However, in the present 
study there was no fat cover difference among the 

finishing animals (Table 5). In a study with male 
lambs slaughtered with a mean final weight of 34 
kg, Oliveira et al. (2017) found a similar CL value 
to ours (3.11%), which they reported to be within 
the normal range.
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Table 5. Carcass variables for confined finishing lambs fed on diets with coffee husk replacing oat hay.

Variable
Coffee husk replacing oat hay (%)

Mean P CV (%)
0 7.5 15 22.5

Finishing (1 to 5) 3.00 3.50 3.00 2.33 2.96 0.19 29.89
Conformation (1 to 6) 4.00 4.67 4.20 4.00 4.21 0.65 24.41
Loin eye area (cm²) 14.57 14.58 13.81 13.89 14.23 0.93 18.29

Subcutaneous fat thickness (mm) 1.48 1.19 1.30 1.26 1.31 0.39 26.30

P: probability of significance; CV: coefficient of variation.

The inclusion of coffee husk replacing oat 
hay in up to 22.5% of the dry matter did not 
significantly change (P > 0.05) the degree of 
finishing, conformation, LEA, or subcutaneous fat 
thickness, and thus produced standardized carcasses 
(Table 5). The diet was isoproteic and variations 
in levels of other nutrients (TDN, EE, NDF, and 
ADF) were not enough to affect animal finishing. 
Variations in nutritional levels normally do not lead 
to qualitative or quantitative variations in carcass 
characteristics. Because of this, a previous study 
that evaluated energetic levels in finishing lamb 
diets did not report LEA differences (GARCIA et 
al., 2003) in Suffolk sheep. Similarly, Pires et al. 
(2006) did not find differences in fat thickness and 
LEA among ​​lambs fed diets with different NDF 
levels. On the other hand, a study on cotton seed 
levels in diets presenting 29 to 90 g kg-1 of EE also 
showed no changes in finishing, LEA, and carcass 
fat thickness (CUNHA et al., 2008). EE variations 
also occurred in the diet used in the present study, 
and did not result in variation in carcass finishing 
and fat thickness. 

Lambs fed diets containing different percentages 
of coffee husk presented a mean finishing grade of 
2.96 (on a scale from 1 to 5) and a mean conformation 
of 4.21 (on a scale from 1 to 6) (Table 5), indicating 
good levels of carcass fat (FISHER, 1990) and 
optimal conformation (OSÓRIO et al., 2013). In 
this study, conformation varied between 4.00 and 
4.67, showing a dominance of convex profiles, 
which indicates that the carcasses presented good 
conformation, with short, wide, and compact shapes. 

Another possible explanation for the similarities 
in fat variables (fat thickness and finishing degree) 
observed is that the animals were slaughtered at an 
early age (between 4 to 6 months) and at the same 
time for all treatments. The distribution of fat in the 
carcass is known to be uniform among the different 
points of fat deposition in the animal, and fat 
deposits increase in size as the animal gains weight 
(JOHNSON et al., 1972). This was also found in 
the present study, wherein the animals presented 
the same weight gain and were slaughtered on the 
same day, with the same age, and with similar fat 
deposits. 

According to the classification proposed by 
Silva Sobrinho (2001), the mean carcass thickness 
observed in the present study (1.31 mm) is small 
(1 to 2 mm), indicating that the carcasses contained 
a small amount of fat, since there is a positive 
correlation between fat thickness and fat content in 
the carcass (ABERLE et al., 1975). This result shows 
that Texel sheep may be an option for producing 
low-fat meat, considering new global trends toward 
consuming foods with lower fat content. In this 
study, the mean LEA was 14.23 cm², which is close 
to the values reported in previous studies, including 
those of 15.38 cm² reported by Benaglia et al. 
(2016) for confined crossbred Suffolk sheep, 13.8 
cm² reported by Cunha et al. (2016) for Pantaneiro 
sheep, 15.93 cm² reported by Lima et al. (2013) for 
Texel sheep, and 15.5 cm² reported by Urano et al. 
(2006) for confined Santa Inês sheep. 
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The economic viability data (Table 6) calculated 
herein in relation to feed costs for confined lambs 
considered only the costs involved with procuring 
lean lambs (US$ 2.66 kg-1 of live weight) and feed. 
The costs (per kg of DM) with feeds containing 
different levels of coffee husk were very similar 
(US$ 0.30 to US$ 0.27), and decreased with the 
increased inclusion of coffee husk to replace oat 
hay. This small reduction occurred because of the 
high levels of concentrate needed in the feed, which 
is the costliest component, and thus allowed only 
reductions of 1 to 3 cents to be generated. Likewise, 

Zarpelon et al (2015), also using byproducts in lamb 
feed, reported a reduction in the cost of dry matter 
(kg) as corn was replaced with soybean husk. 

Even with this modest change in the costs per 
kg of feed, the actual profit results (gross margin 
per kg of carcass) highlighted the benefits of the use 
of 0.075 kg kg-1 of coffee husk to replace hay, as 
this achieved profits of US$ 3.25 per kg of carcass. 
This profit was higher by 10 and 23% in relation 
to the inclusion of 0.15 and 0.225 kg kg-1 of coffee 
husk, respectively, and was 8% higher than that of 
the treatment without coffee husk. 

Table 6. Economic viability of using coffee husk to replace oat hay in confined finishing lamb feed.

Coffee husk replacing oat hay (%)
T 0 T 7.5 T 15 T 22.5

Initial live weight (kg) 22.7 22.8 23.3 23.2
1Lean animal cost US$2.66 kg-1 60.38 60.38 61.97 61.71
2Total diet cost, US$ kg-1 0.30 0.29 0.28 0.27
3Food cost, US$ animal-1 14.71 14.22 13.35 12.75
4Total cost (animal plus diet) US$ animal-1 75.09 74.6 75.32 74.46
5Carcass weight kg 15.0 15.7 14.7 13.5
6Cost per kg of carcass, US$ kg-1 of carcass 5.01 4.75 5.12 5.52
7Confinement gross revenue, US$ animal-1 120 125.6 117.6 108
8Gross revenue per kg of carcass, US$ kg-1 of carcass 8.00 8.00 8.00 8.00
9Gross margin per animal, US$ animal-1 44.91 51 42.28 33.54
10Gross margin per kg of carcass, US$ kg-1 of carcass 2.99 3.25 2.88 2.48

* T 0, control diet; T 7.5, 7.5% coffee husk replacing hay in total DM; T 15, 15% coffee husk replacing hay in total DM; T 22.5, 
22.5% coffee husk replacing hay in total DM. 1Initial animal weight x cost per kg of live weight; 2cost per kg of ingredient in total 
diet; 3total cost of diet per animal; 4sum of food  cost (3) and animal cost (1); 5mean carcass weight per animal; 6total cost (4) divided 
by carcass weight (5); 7mean carcass weight multiplied by sales value of the carcass (US$ 8.00 kg-1); 8gross revenue (7) divided by 
carcass weight (5); 9gross revenue per animal (7) minus total cost (4); 10gross revenue (8) minus cost per kg of carcass (6). 

Conclusion

Coffee husk can be used at levels of 7.5 to 22.5% 
of total dry matter, replacing oat hay in the diet of 
finishing lambs, to produce animals and carcasses 
with satisfactory performance levels. 
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