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A B S T R A C T

In an experiment with 32 male growing Florina (Pelagonia) lambs, effects of replacing barley grain, sunflower
meal and wheat bran with partly destoned exhausted olive cake (PDEOC) and soybean meal on productivity,
carcass characteristics, meat chemical composition and meat fatty acid (FA) composition was determined. In the
56 day experiment, lambs were randomly allocated into four dietary treatments (PDEOC0, PDEOC80,
PDEOC160, and PDEOC240) of 8 lambs each and accommodated in individual floor pens. Lambs had an initial
body weight (BW) of 16.7 ± 1.81 kg, and were fed one of four isonitrogenous (crude protein 162 g/kg, dry
matter − DM basis) and isoenergetic (net energy for gain 6.11 MJ/kg, DM basis) concentrate mixtures ad libitum
and alfalfa hay (0.2 kg DM/lamb/day). The PDEOC was added to the concentrate mixture at inclusion levels (as
mixed basis) of 0, 80, 160, and 240 kg/t for treatments PDEOC0, PDEOC80, PDEOC160, and PDEOC240, re-
spectively. No differences (P > 0.05) occurred among PDEOC treatments in final BW (29.9 kg), BW gain
(0.24 kg/day), DM intake (0.97 kg/day), and feed conversion ratio (4.07 kg DM intake/kg BW gain). Moreover,
meat chemical composition and carcass characteristics were not affected (P > 0.05) with increased PDEOC
feeding, except for the fat color, fat firmness, wetness and overall acceptability of carcasses that linearly in-
creased with increasing PDEOC supplementation. Oleic and palmitic acids were the predominant FA in in-
tramuscular fat of all treatments. FA were not affected (P > 0.05) with increased PDEOC feeding, except for the
lauric acid which decreased (P = 0.018), as well as the α-linolenic acid which increased (P = 0.020). PDEOC
supplementation, at levels up to 240 kg/t of concentrate mixtures, in isonitrogenous and iso (net energy) en-
ergetic diets for growing lambs did not affect their performance and carcass characteristics, while it improved
carcass qualitative traits.

1. Introduction

Feeding by-products of the crop and food processing industries to
livestock is a practice as old as the domestication of animals by humans
(Bampidis and Robinson, 2006). Ruminant feeding systems based on
locally available by-product feedstuffs are often a practical alternative,

because the rumen microbial ecosystem can utilize by-product feed-
stuffs, which often contain high levels of structural fibre, to meet their
nutrient requirements for maintenance, reproduction, growth and
production (Bampidis and Robinson, 2006; Mirzaei-Aghsaghali and
Maheri-Sis, 2008).

Considerable quantities of olive oil extraction procedure by-
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products are generated every year in the Mediterranean basin, where
olive crop is a key agricultural sector. These by-products are suitable for
feeding to livestock. The nature of olive oil cakes and by-products de-
pends on the processing method and their nutritive value varies greatly.
Crude protein (CP), crude fat and cellulose content depend on extrac-
tion method (2 phase or 3 phases), as well as on de-stoning method
(Molina Alcaide and Yáñez Ruiz, 2008). CP content is rather low and it
is worth noticing that most CP is linked to acid detergent fibre (ADF).
Moreover, solvent extraction increases CP linked to ADF, since olive oil
cake is submitted to various heat treatments that cause Maillard reac-
tion (carbohydrate-protein binding) (Álvarez-Rodríguez et al., 2009).
Therefore, there are different types of olive by-products as crude, ex-
hausted, partly destoned olive cake (PDOC) and partly destoned ex-
hausted olive cake (PDEOC) for using in ruminant nutrition, but their
use is limited, because of their low nutritive value (Sansoucy et al.,
1985), high neutral detergent fibre (NDF) and ADF (Nefzaoui, 1983),
condensed tannins (Martín García et al., 2003), seasonality (Sansoucy
et al., 1985) and low degradability of cell wall component (Filya et al.,
2006; Yansari et al., 2007). Among these by-products, Yansari et al.
(2007) found that destoning and exhausting of olive cake significantly
increased CP, nitrogen free extracts and non fibrous carbohydrate
content, while they lowered its crude fat, NDF and ADF, as well as, its
lignin content. Moreover, the in situ method revealed that destoning
and exhausting significantly increases dry matter (DM), CP and NDF
degradation and decreases their un-degradable fraction (Yansari et al.,
2007).

Although several studies have examined the effects of dietary olive
by-products inclusion on animal performance, very few studies have
addressed the effects on milk quality and even fewer on meat quality.
The effects of dietary PDOC were examined in meat quality of lambs,
regarding fatty acid (FA) composition in subcutaneous (Vera et al.,
2009) and intramuscular fat (Mele et al., 2014). The potential use of
PDEOC in lamb diets has been studied by Sadeghi et al. (2009) and
Tufarelli et al. (2013), who reported that dietary inclusion of PDEOC
did not impair lambs’ productive performance, while enhanced DM,
NDF and CP digestibility. As there is no information on the effects of
PDEOC supplementation on intramuscular FA composition of lambs,
the objective of the present study was to evaluate PDEOC supple-
mentation in diets of weaned Florina (Pelagonia) lambs, relative to
performance, carcass characteristics and intramuscular FA composition.

2. Materials and methods

2.1. Partly destoned exhausted olive cake

The study with growing lambs was carried out in the Research
Institute of Animal Science, Hellenic Agricultural Organization −
Demeter (Giannitsa, Greece; 40°44΄ N, 22°27΄ E), during which PDEOC
was included in lambs rations (approval number of the study: 78/28-
01-2015). The PDEOC is the residue obtained after extraction of the oil
from the crude olive cake (ie, the residue of the first extraction of oil
from the whole olive by pressure) by a solvent and the subsequent
partial separation of the stone from the pulp by screening (Sansoucy
et al., 1985). The PDEOC used was obtained from a private feed com-
pany (Mills of Crete, Chania, Greece), and representative samples were
analyzed for chemical composition, as well as for total phenolics and
tannins content (Table 1).

2.2. Animals and diets

Thirty two (32) weaned male lambs of the Greek breed Florina
(Pelagonia) (65 ± 5 days of age) were used in this study. Housing and
care of animals conformed to applicable recommendations of the
European Union (2010). At the commencement of the experimental
procedure lambs were weighed and randomly allocated into four
dietary treatments (PDEOC0, PDEOC80, PDEOC160, and PDEOC240)

of 8 lambs each, according to their live weight (16.7 ± 1.81 kg).
During the study animals were accommodated in identical individual
floor pens, with the same direction and surface area (2 m2/lamb). The
pens were equipped with similar troughs for feeding grain concentrates,
hay and water.

Before starting the experiment, lambs were habituated with the
organoleptic properties of experimental feeds for one week. During the
experiment, lambs of all treatments were fed a concentrate mixture ad
libitum and alfalfa hay (0.27 kg DM/lamb/day), to meet the nutrient
requirements of sheep (National Research Council, 2007). The con-
centrate mixture (Table 2) for treatment PDEOC0 (control) had no
PDEOC, while those for treatments PDEOC80, PDEOC160, and
PDEOC240 contained 80, 160, and 240 g/kg of PDEOC (as mixed
basis), respectively. All concentrates were isonitrogenous and iso-
energetic, according to National Research Council (2007) nutrient va-
lues. The net energy (NE) content of PDEOC and alfalfa hay was esti-
mated by the equations of Van Es (1978).

Throughout the study that lasted for 56 days, feed intake was re-
corded daily on a pen basis, and DM intake and feed conversion ratio
(FCR) were calculated. Lambs were weighed individually at the start
and the end of the experiment, and BW gain was calculated. At the end
of the experiment, after 18 h feed deprivation (water was allowed), all
lambs were weighed and humanely euthanatized under anaesthesia
with a lethal dose of pentobarbitol sodium (Euthatal; 100 mg/kg) and a
number of tissues (liver, heart, lungs, spleen, major omentum and small
intestine) were removed and weighted. After dressing and storing re-
frigerated for 24 h at 3 °C, carcasses were weighed according to
European Union (EEC, 1992) guidelines. The weights of kidneys and
kidney fat were measured separately. Moreover, carcass yield, and
weights of all tissues were considered relative to fasted BW and ex-
pressed as kg/100 kg of BW.

A 10-point scale was used according to Christodoulou et al. (2007b)
to assess the carcass characteristics concerning: lean color (‘1′ being
most red and ‘10′ being most pink), fat color (‘1′ being most yellow and
‘10′ being most white), fat firmness (‘1′ being most oily and ‘10′ being
most firm), carcass wetness (‘1′ being most wet and ‘10′ being least wet)
and overall acceptability (‘1′ being least acceptable and ‘10′ being most
acceptable).

Carcasses weighed over 13 kg were further classified by assessment
of conformation and fat cover according to European Union (EEC,
1992) guidelines. The carcasses were then sectioned into two sym-
metric halves and the right half was divided into the cuts of neck
+ proximal thoracic limb + steaks + brisket, lumbar + abdominal
region and proximal pelvic limb (Christodoulou et al., 2007b), and
weight of each cut was recorded. Proportional weights of the cuts, as
kg/100 kg of BW, were calculated. Moreover, samples of the Long-
issimus thoracis et lumborum muscle from the right half of the carcass of

Table 1
Chemical compositiona (g/kg) of partly destoned exhausted olive cake (PDEOC) and al-
falfa hay (per dry matter-DM basis except as noted).

Partly destoned exhausted
olive cake

Alfalfa hay

Dry matter (as fed) 901 916
Crude protein 134 150
Crude fat 55 26
Neutral detergent fibre(om) 584 590
Acid detergent fibre(om) 466 319
Ash 72 91
Net energyb (MJ/kg DM) 3.27 4.58
Total phenolic compounds (mg

GAEc/g DM)
0.64 –

Tannins (mg GAE/g DM) 0.39 –

a Values represent duplicate assays of two samples for each material.
b Calculated from equations of Van Es (1978).
c Gallic acid equivalents.

Β. Kotsampasi et al. Small Ruminant Research xxx (xxxx) xxx–xxx

2



Download English Version:

https://daneshyari.com/en/article/8504392

Download Persian Version:

https://daneshyari.com/article/8504392

Daneshyari.com

https://daneshyari.com/en/article/8504392
https://daneshyari.com/article/8504392
https://daneshyari.com

