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Abstract—This study aimed to evaluate the muscularity and Ruminants diet is composed of concentrate and roughage.
tissue composition of 24 legs of lle de France lambs. They were f@bncentrates are responsible for higher costs, meanwhile
with diets containing “in nature” or hydrolyzed sugarcane with 0.6%pughage have more affordable prices [7].
of calcium oxide in aerobic and anaerobic environments. Animals Thus, the use of sugarcane as roughage is feasible because it
entered the trial at 15 and were slaughtered at 32 kg of body weigltty, yqpical grass. It presents a high potential for production of
The leg tissue composition, as well as muscularity (0.47 y matter and energy per unit of area. Provides in one cut 15

2

muscle:bone (6.66) and muscle:fat (4.25) were not affected (P>0. . LT
by treatments. The proportions found were: 67.62% for musclt? 0 tons of natural matter per hectare, besides maintains its

17.52% for bone and 10.15% for fat. In relation to lambs fed with “iRroductivity during dry periods of the year, when there is
nature” sugarcane, hydrolyzed sugarcane with calcium oxide $hortage of forage. However, it has limitations such as low
aerobic and anaerobic environments did not affect muscularity aatude protein (2 to 4%), high levels of non-degradable fibers,

leg tissue composition of lambs. slowly ruminal degradation fibers and low content of minerals,
especially phosphorus, sulfur, zinc and manganese.
Keywords—calcium oxide, feedlotSaccharum officinarum Diets containing sugarcane need to be corrected with
protein and mineral supplements of good quality [2]. Alkaline
. INTRODUCTION hydrolysis has been used in order to reduce fiber levels and

THE use of specialized breeds for meat production h#irease the consumption by ruminants. It also enables its
great potential for weight gain in less time and with bettéjtorage for few days while minimizing costs with work hours.
yield and grade of the carcasses [1]. The use of methods th&{Cilum oxide is a mineral product with better economic

assess the carcasses and allow to predict their qual?f?,'ue' easy and efficient acquisition and storage because it

composition, muscle, bone and fat, as well as cut yieldsf|§es the gaIC|um content of sugarcane with low nsk of
ntamination [8].

essential [2]. A very accurate method to determine the tissti . . L .
he application of calcium oxide in the sugarcane raises the

composition of the carcass is the dissection of som ; ) :
commercial cuts, such as leg, shoulder and loin. The met)’{é?ae and aft'er. aero.b|c exposure decreases it .Th|s oceurs
L ’ . ’ arly, but it is not interesting, because the drop in pH occurs
c<_3n9st_s in the separation of the_ musclg, bppe gnd fat, but qu action of microorganisms. They consume the soluble
dissection of the whole carcass is only justified in some casg§pohydrates and cause acidification of sugarcane, thus the
once itis a laborious and time consuming procedure. aerobic stability of sugarcane decreases [9]. In the sugarcane
According to [3], the dissection of the leg or shoulder ifydrolysis in anaerobic environment, i.e., without the exposure
more common due to their high correlation with carcass tissge oxygen, theoretically, in the course of time pH gradually
composition and together constitute over 50% of the lantecreases less than aerobic hydrolysis exposure, this may
carcass. The proportion of muscle in the carcass can alsorésult in a less favorable environment for development of
estimated by the muscularity of the leg, which considers tlerobic microorganisms, such as yeasts.
average depth of a group of muscles surrounding the femur inThis study aimed to evaluate the muscularity index, tissue
relation to the length of this bone [4]. composition, muscle:bone ratio and muscle:fat ratio from legs
The amount of muscle in the carcass is the most importait lle de France lambs fed with “in nature” or hydrolyzed
component to the consumer market. Fat amount is the secgtdgarcane with 0.6% of calcium oxide.
most important and it varies according to the preference of
each region. Therefore, the consumer market seeks a carcass Il. MATERIAL AND METHODS
that provides maximum deposition of muscle and enough fat toThe study was conducted at the Faculdade de Ciéncias
provide satisfactory organoleptic characteristics to whomgrarias e Veterinarias - FCAV / Unesp, Jaboticabal, S&o
tastes it [5]. Currently, is not enough to produce great@faulo. It was used 24 uncastrated lambs lle de France, animals
quantities of meat cheaply, the consumer market increasinglytered the trial at 15 and were slaughtered at 32 kg of body
requires uniformity and quality of carcass cuts, and it is needa@ight. The treatments were IN: “in natureligarcane +
studies about factors that influence tissue composition ebncentrate; AER: hydrolyzed sugarcane with 0.6% calcium
carcass cuts to provide good quality [6]. oxide (CaO) in aerobic environment + concentrate and ANA:
hydrolyzed sugarcane with 0.6% with 0.6% CaO +
Viviane Endo.. Eaculdad% de Ciéncias Agrérias e Veteriqérias, Unespconcemrate, providing a completely randomized design with 8
Campus de Jaboticabal, Sdo Paulo, CEP 14834-900 Brazil (phone: 55 16 ,. .
8121-9570. e-mail: endo_vica@hotmail.com). replicates per treatment. Feedlot lambs were raised
Américo Garcia da Silva Sobrinho, Natalia Ludmila Lins Lima, Gabrielindividually in approximately 1.0f with slatted and
Milani Manzi, Luis Gabriel Alves Cirne, Valéria Teixeira Santana, Fabianguspended floor, equipped with individual feeders and water
Alves de Almeida. Faculdade de Ciéncias Agrarias e Veterinarias, Unespy= ; ; ; ;
Campus de Jaboticabal, Sdo Paulo, CEP 14&?34-900, Brazil. Y irinkers |n§talled in Cov.ered sheds, Wlt.h diets contend 21%
crude protein (CP), allowing 10% of leavings.
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The variety of sugarcane used was IAC 86-2480 aed t
concentrate consisted of ground corn, soybean huesg,
sodium chloride, calcium carbonate, dicalcium phase and
vitamin and mineral supplements, making isoprot2i® CP)
and isoenergetic diets (2.6 Mcal of metabolizallergy/kg of
DM), according to [10]. The diet with roughage:centrate
ratio of 50:50, was offerecd libitum at 8:00 and 17:00
o’clock.

At 32 kg of body weight, lambs were weighed andefdf
solid diet for 16 hours, being humbed by electroasis and
then slaughtered by electro-section of the jugukins and
carotid arteries. After evisceration, carcassesewseighed
and transferred to cold storage at 6°C for 24 hdwasging by
the gastrocnemius tendons, on appropriated hookspaced
17 cm. After weighing, carcasses were split lordiitally and
sectioned into five anatomic regions: neck, shayldbs, loin
and leg, according to the methodology adapted fddth Left
legs were identified, stored in plastic bags anddn at -18°C
to subsequent dissection of all legs. The defrgstihthe leg
was held in the refrigerator at 10°C for 20 houws f
subsequent individual weighing.

It was performed cleaning of legs, before the disse,
where all the extra tissue, associated fat, charwfefat, other
soft tissues medial to the pelvic bone and the @lawettebrae,
except for the first two were removed. Distal eridhe tibia
bone were also removed, leaving the gastrocnenendon

loose, and then it was made cleaning above thealsactifferent

vertebrae, removing the fold of the flank musclies,in the
pelvic canal and the tarsometatarsal joint [7].

The clean legs were weighed and the dissectiotedtarth
the help of a scalpel and a knife to determinecttraposition
of tissues: subcutaneous fat (external fat locad@ectly
beneath the skin), intermuscular fat (fat benedih deep
fascia, associated with muscles), muscles (totalscteu
dissected after the complete removal of all
subcutaneous and intermuscular fat) and boned ¢(btmones
dissected after the complete removal of all musdes
attached intermuscular and subcutaneous fat), wihiehe
weighed individually to be expressed in percentagd in
relation of the leg weight, as cited by [12].

Here IM = muscularity index; PM5 = weight (g) oktfive
muscles lining the femurBfceps femoris, Semitendinosus,
Adductor, Semimembranosus and Quadriceps fejremis CF
= length (cm) of the femur.

The experiment was a completely randomized desigim w
three treatments and eight replicates. Data webbgested to
analysis of variance and the means compared byyTielt at
5% significance, using the Computational Program] [to
perform the statistical analysis.

I1l. RESULTS ANDDISCUSSION

It is shown in Table | the muscularity index, thisstie
composition, muscle:bone ratio and muscle:fat ratithe legs
of lle de France lambs fed with “in nature” or hgyzed
sugarcane with 0.6% of calcium oxide in aerobic and
anaerobic environments. The proportions of musmee and
total fat found in this study were 67.62, 17.52 drtd15%,
respectively. Reference [2] reported lower muscieldy
(63.00%), similar bone vyield (17.4%) and higher total fat
(16.04%). This experiment, compared to the authors
aforementioned found for muscle:bone ratio a vaiti8.62,
this was lower than 6.66 that was found in the emestudy.
The muscle:fat ratio of 4.08 found by [2] was sanito 4.25
obtained in this study. According to [15] to assdhe
muscularity and the tissue composition in the laiefp of
genotypes and slaughter ages presented a
muscle:bone ratio value of 6.69, which was similarour
study. While [16] to assess tissue composition degl
muscularity of lambs fed with sunflower seeds aitdmin E,
obtained superior muscle:bone ratio (7.04). Thedeusone
ratio provides the muscle index of the carcass, [h@jvever
this relationship may result from lighter bonest necessarily
from greater amount of muscle. The obtained ferangth and

attdcheveight were 16.17 cm and 130 g, [2] found 15.82acmd 135

g. These femur measures may explain the lower \atened
by these authors for the muscle:bone ratio, contpasth the
results of this study. The length of the femur Veager, but the
weight increased, indicating heavy bone. Refer¢h6gfound
16 cm and 130 g for femur length and weight, respely.

The five muscles lining the femurBiceps femoris, The weight of the musclesBiceps femoris Semitendinosus,
Semitendinosy#dductor SemimembranoswdQuadriceps Aducctor, semimembranosus, Quadriceps femdasnd in
femoriswere removed and weighed separately to deterrine tthe present study was 0.984 kg, whereas for [1p[3[@] were
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muscularity index of the leg (1). The others thad dot
directly involve the femur were removed and weigtagkther
to determine the percentage of total muscle. Theebavere
weighed together and
individually, and its length measured with the aifltape-

measure, after being put in a compartment of atheci,

allowing the measure to be made in its entire lkenfyjom the

great caudal part of the trochanter to the femiwoghlea. The
methodology used for dissection of the legs wap@sed by
[13]. The muscularity index of the leg was calcetht
according to [4]:

1.100, 0.902 and 0.880 kg, respectively.In this kwahe
muscularity index was 0.47, confirming the valuegarted by
[15]-[7]-[2]-[16] which respectively obtained valsieof 0.45,

then the femur was weighd¥i40, 0.48 and 0.47. The muscularity of carcasiefmed as

the thickness of muscle in relation to the dimensiof the
skeleton [18].

IV. CONCLUSION

In relation to lambs fed with “in nature” sugarcane
hydrolyzed sugarcane with calcium oxide in aerohitd
anaerobic environments did not affect muscularitg deg
tissue composition of lambs.

PM5/CF
IM =, —= @
CF
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TABLE |
MUSCULARITY INDEX AND LEG TISSUECOMPOSITION OFLAMBS FED WITH “IN NATURE” OR HYDROLYZED SUGARCANE
Variable Treatment Pr>F CV (%)
IN AER ANA

Weight of the leg (kg) 2.07 2.10 2.10 0.84 4.80
Total muscle (%) 68.03 68.03 66.86 0.62 3.78
Leg muscle:
Weight of five muscles (kg) 0.74 0.83 0,84

Biceps femorigkg) 0.16 0.17 0.17 0.49 8.94

Semitendinosu&g) 0.08 0.08 0.08 0.63 11.93

Semimembranosiikg) 0.19 0.20 0.21 0.33 8.85

Adductor(kg) 0.08 0.09 0.09 0.90 16.09

Quadriceps femorigkg) 0.23 0.29 0.29 0.19 9.92
Total fat (%) 9.44 9.59 11.35 0.24 21.99
Subcutaneous fat (%) 5.39 5.93 6.43 0.59 30.23
Intermuscular fat (%) 4.05 3.66 4.92 0.15 28.00
Total bone (%) 17.55 17.59 17.44 0.94 5.03
Weight of the femur (kg) 0.13 0.13 0.12 0.43 11.38
Length of the femur (cm) 16.06 16.43 16.00 0.22 2.3
Others (%) 2.69 2.70 2.13 0.19 24.90
Muscle:bone ratio 6.83 6.36 6.83 0.69 17.04
Muscle:fat ratio 4.71 4.46 3.64 0.28 29.46
Muscularity index 0.54 0.43 0.45 0.17 21.28

Y IN="in nature” sugarcane + concentrate; AER=hyyizell sugarcane with 0.6% CaO in aerobic environmesincentrate; ANA=hydrolyzed sugarcane with
0.6% CaO in anaerobic environmenhCoefficient of variation® Nerve, connective tissue, blood vessels, cartilage
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