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ABSTRACT: The aim of this study was to evaluate the productive performance, some rumen 
variables, carcass yield and physicochemical characteristics of meat, when growing sheep were 
fed dried bovine ruminal contents (DBRC). Thirty two weaned lambs (16 males, 16 females) of 
Pelibuey, Dorper and Katahdin breeds with an initial mean body weight of 19.5 ± 1.5 kg, were 
randomly assigned in a completely randomized design with factorial treatment arrangement, to 
four treatments with the inclusion of T1: 0, T2: 15, T3: 30, and T4: 45% of DBRC in their ration. 
The productive behavior trial lasted 60 days, rumen liquor was obtained by esophageal probe at 
the 60th day of the experiment, animals were slaughtered at the 60th day of the trial, carcass yield 
and meat quality were evaluated. Data were analyzed by analysis of variance and mean differences 
were calculated using the Tukey test. The results showed no differences (P>0.05) for DMI and 
DWG due to treatment, but there were differences (P<0.05) for DMI (1.88 kg males, 1.50 kg 
females) and DWG (0.33 kg males, 0.26 kg females) due to gender. Ruminal pH, rumen ammonia 
nitrogen, acetic, propionic and butyric acid were not affected (P>0.05) by treatment or gender. 
Carcass yield and meat quality indicators for color L*, a * and b *, were similar (P>0.05) among 
treatments. However there were differences (P<0.05) for a* (11.37 males, 13.69 females) and b* 
(11.27 males, 13.06 females) due to gender. No differences (P>0.05) were found for pH and water 
holding capacity (WHC) among treatments or between genders. It is concluded that the addition 
of DBRC up to 45% in the diet of growing sheep does not affect growth performance, ruminal 
pH, ammonia nitrogen, VFA concentration, carcass yield and physico-chemical characteristics of 
meat.
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INTRODUCTION

Ruminal contents are abattoir waste material which in many countries causes environmental 
pollution, however they contain a considerable amount of crude protein, digested feed, as well as 
rumen microbes and the products of their metabolism (Olafadehan et al., 2014), which might been 
used for ruminant feeding. The aim of this study was to evaluate the productive response, as well 
as meat and carcass quality when dried bovine ruminal contents (DBRC) were included in the diet 
of growing sheep. 
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MATERIALS AND METHODS

Thirty two weaned lambs (16 males, 16 females) of Pelibuey, Dorper and Katahdin breeds 
with an initial mean body weight of 19.5±1.5 kg, were randomly assigned to four groups of eight 
animals (4 males, 4 females), with the same number of animals of each breed in each group, to four 
treatments, with the inclusion of T1: 0, T2: 15, T3: 30, and T4: 45% of DBRC in their ration. The 
productive behavior trial lasted 60 days, with a previous adaptation period of 20 days. 

Lambs were housed in individual pens, and fed twice a day at 9:00 h and 14:00 h, with ad 
libitum access to feed and water. DM, ash, ether extract and crude protein were determined in the 
diets and refusals according to AOAC (2000), as well as FDN and FDA (Van Soest et al., 1991). 
Diets were isoproteic and isoenergetic. Initial body weight (IBW), DMI, DWG, feed conversion 
(FC), and final weight (FW) were recorded for each animal. At day 60 of the experiment, ruminal 
fluid samples were taken via esophageal probe, 3 h after the morning feeding. The samples 
were tested for pH, VFA (Erwin et al., 1961), and N-NH3 concentration (McCullough, 1967). 
Animals were slaughtered after the productive behavior trial. They had a 12 h fasting period 
before slaughtering. The characteristics of the carcass and meat were evaluated on five animals 
of each treatment.  The pH was assessed 24 h post mortem in the Longissimus dorsi muscle, as 
well as color and water holding capacity (WHC). The experimental design used was a completely 
randomized with factorial arrangement 4 X 2, where the model included treatment, sex and the 
interaction effects. Data were analyzed by PROC GLM (SAS, 2002), and means were compared 
with Tukey test. 

RESULTS AND DISCUSSION

No significant differences (P>0.05) were found on the IBW of the animals. Gender affected 
DMI, males consumed more feed (1.88 kg) than females (1.50 kg). Treatments had no effect on 
DWG, but the gender did (0.33 kg males, 0.26 kg females). FC was not different for any treatment, 
and no differences were found due to gender (P>0.05). FW was lower (P<0.05) in females (33.82 
kg) than in males (40.49 kg) (Table 1). The results obtained in this study for DWG were higher 
(270, 300, 310 and 320 g for T1, T2, T3 and T4, respectively), than those reported by Lerma and 
Salinas (1990) in Pelibuey sheep, when sorghum straw was substituted for 0, 13, 26 and 39% of 
DBRC (193, 188, 201 and 201 g, respectively). The highest consumption of dry matter observed 
in T4 might explain that DWG was the highest for this treatment. Gender also affected DMI, being 
higher in males than in females. FC showed differences due to gender and treatment x gender 
interaction, mainly because dry matter intake was lower in the females. 

There were differences for FW due to gender. Notter et al. (1991) mention that the higher 
weight gain in males compared to females can be attributed to their capability of utilizing nutrients 
in a more efficient manner, and that sexual hormones influence the growing pattern in lambs. 

Table 1. Productive behavior of sheep fed DBRC

TREATMENT  SEX P>F
Kg T1 T2 T3 T4 SE F M SE T S T*S
IW 19.25 19.50 19.05 19.16 1.44 18.15 20.12 0.81 0.992 0.098 0.996
DWG 0.27 0.30 0.31 0.32 0.01 0.26a 0.33b 0.01 0.308 0.0005 0.269
FC 5.57 5.55 5.77 5.78 0.22 5.76 5.59 1.59 0.877 0.470 0.600
DMI 1.52 1.70 1.80 1.85 10.87 1.50a 1.88b 76.20 0.122 0.001 0.622
FW 35.78 37.96 37.84 38.51 1.86 33.82a 40.49b 1.33 0.707 0.001 0.690

a,b,c Different letters in the same row indicate significant differences (P<0.05). 
SE: Standard error of the mean., T: Treatment, S: Sex.
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Ruminal pH, ammonia nitrogen, as well as the percentages of acetic, propionic and butyric 
acids were not different (P>0.05), due to the addition of DBRC in the diet, or animal gender. No 
differences were observed on treatment x gender interaction (Table 2). Ruminal pH was similar 
among treatments and gender. The values observed in this study are between those considered 
as physiological normal, in the range of 5.5 to 7.0 (Krause and Oetzel, 2006), No differences 
were found for VFA concentration among treatments or gender. These values coincide with those 
reported by Corona et al. (1999), when working with forages of similar fiber content to the diets 
offered to sheep in this research.

Table 2. Ruminal pH, ammonia N and VFA concentration in sheep fed DBRC

TREATMENTS P>F
T1 T2 T3 T4 SE TREAT SEX T*S

pH  6.06  6.27  6.29  6.14 0.14 0.640 0.716 0.841
NH3 (mg dl-1) 19.74 20.03 18.87 19.05 0.53 0.347 0.218 0.813
ACE (%) 65.32 64.04 67.17 64.98 1.91 0.734 0.879 0.826
PRO (%) 35.78 37.96 37.84 38.51 1.86 0.461 0.460 0.329 
BUT (%) 13.78 13.88 13.15 12.53 0.90 0.663 0.136 0.222

a,b,c Different letters in the same row indicate significant differences (P<0.05). 
SE: Standard error of the mean.
NH3: Ammonia N, ACE: Acetic Acid, PRO: Propionic Acid, BUT: Butyric acid.    

The hot (T1 57.90; T2 58.12; T3 57.92; T3 56.88%) and cold (T1 57.45; T2 57.55; T3 57.39; 
T4 56.45%) carcass yield was similar for all treatments (P>0.05), but different due to gender 
(P<0.05) (females 58.72, 58.18; males 56.98, 56.52%) for hot and cold carcass, respectively. Hot 
and cold carcass yield percentages were higher for females than males. These results can be related 
with the higher gastrointestinal content observed in males, which are similar to the results observed 
in other studies, in which carcass yield has been affected by the amount of gastrointestinal content 
(Dominguez-Vara et al., 2009; Ribeiro et al., 2011). Meat pH is related to the degree of stress 
the animal suffers during slaughter. Nevertheless mean 24 h post-mortem pH was 5.8, which is 
considered to be adequate (Oliete et al., 2006) to produce meat with appropriate color, texture 
and juiciness characteristics (Schiffner et al., 2005).The inclusion of DBRC to sheep diets did not 
affect meat quality, observing normal values for meat pH, color L*, a*, b* or WHC. However a* 
and b* color indicators were higher (P<0.05) in females (a*13.69, b*13.06) than males (a*11.37, 
b*11.27), females  showed darker meat color as a consequence of a higher concentration of hemes 
pigments, due to a higher precocity (Sañudo, 1992). 

CONCLUSIONS

The addition of DBRC in the diet of sheep did not affect the productive performance or 
rumen parameters. The hot and cold carcass yield percentage was not affected by the addition 
of DBRC to the diet of the sheep. However, gender did show differences, favoring females with 
higher yield percentage. The physiochemical variables of the carcass were within the normal 
ranges, the addition of up to 45% of DBRC did not affect carcass quality, meat pH, WHC,  L*, a* 
and b* color indicators.
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