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Objetivos

As diferencas fisiolégicas entre machos néo
castrados (MNC) e machos castrados (MC)
afetam a maciez da carne por modularem as
propor¢des dos tecidos que a compdem, dentre
eles, o tecido conjuntivo, que desempenha a
funcdo de sustentacdo dos musculos e tem o
colageno como principal proteina constituinte,
atuando na resisténcia e rigidez dos tecidos
musculares. A condi¢do sexual, além daraca e
idade, é listada como um dos fatores que afetam
o conteudo de tecido conjuntivo na carne bovina.
Além disso, a quantidade de colageno e as
proporcdes entre as fragcdes de colageno sollvel
e insoltvel, ttm um impacto pronunciado na
maciez. Os musculos da carcaca diferem na
concentracdo de tecido conjuntivo. Assim, o
objetivo deste estudo foi avaliar a influéncia da
condicao sexual e tipo de musculo no perfil de
colageno e maciez da carne de bovinos
cruzados terminados em confinamento.

Métodos e Procedimentos

O material experimental foi composto por 68
bovinos Angus X Nelore, (n=34) castrados e
(n=34) ndo castrados. Os animais, pertencentes
ao mesmo grupo contemporaneo, foram
mantidos sob 0 mesmo manejo e dieta,
composta por 86% de concentrado
(principalmente milho) e 14% de volumoso (feno
de Brachiaria) por 150 dias e foram abatidos acs
16 meses. Os musculos Longissimus thoracis
(LT) e Triceps brachii (TB) foram removidos da

carcaca post mortem para as andlises de forca
de cisalhamento (FC) e perfil de colageno. Os
procedimentos para a andlise de forca de
cisalhamento foram realizados de acordo com a
AMSA (2016), e a quantificacdo do colageno
total, solivel e insoluvel foi realizada de acordo
com a metodologia proposta por Woessner
Junior (1961). O efeito da condi¢&o sexual e do
tipo de muisculo para as varidweis forca de
cisalhamento e perfil de colageno foram
analisados considerando um delineamento
experimental inteiramente casualizado em
arranjo fatorial 2x2. Para comparagdo dos
valores das médias, foi realizada andlise de
variancia pelo teste de Tukey P<0,05. Todos os
calculos foram realizados no programa proc
MIXED SAS® (vers&o 9.2).

Resultados

N&o houwe interacdo entre a condicdo sexual e
os tipos de musculos. Os resultados da analise
de for¢a de cisalhamento (FC) e quantificacéo
dos niveis de colageno total, sollvel e insollvel,
estdo listados na Tabela 1. Para FC, ndo houve
diferenca (P<0,05) entre LT e TB. No entanto, a
condi¢do sexual influenciou os valores dessa
variavel, uma vez que o musculo de MNC tewve
valores significativamente maiores de FC do que
MC. Em relagdo aos teores de colageno total,
ndo houwe interagdo entre a condigcdo sexual e
os tipos de musculos, e ndo foi \erificada
diferenca entre as condi¢cfes sexuais para esta
variavel. No entanto, os tipos de musculos
influenciaram na quantidade de colageno total,
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tendo maior teor 0 musculo TB. Além disso,
guanto ao teor de solubilidade do colageno, ndo
houve interacdo entre os tipos de musculos e as
condi¢cdes sexuais, porém, o musculo TB
apresentou maior teor de colageno sollvel em

relacdo ao muisculo LT, assim como os MNC
apresentaram maior teor de solubilidade em

relacdo aos MC. Para o colageno insolUwel, ndo
houve interacdo entre a condicdo sexual e 0s
tipos de musculos, e a condicdo sexual ndo
influenciou essa variavel. No entanto, o musculo
TB apresentou maior teor em relacdo ao
musculo LT, assim como as demais frag8es de
colageno.

Tabela 1 - Resultados das andlises de forca de cisalhamento (N), colageno total, soldvel e insol(vel (mg/q)

Condigéo Sexual

Valor de P

Variavel Masculo MNC

MC

Média cs M CsM

LT 89,699 + 0,499 62,661+ 0,499 76,175+ 0,288 0,0016 0,3354 0,0933
FC (N) B 73,304 £ 0,499 66,091 £ 0,499 69,697 £ 0,288

Média 81,501 £ 0,352a 64,376 + 0,352b

LT 1,485+ 0,132 1,527 £0,132 1,506 + 0.076B 04482 <.0001 0,3627

Col Total B 2366 +0132

21360132

2251 £ 0,076A

{mglg) Média 1,925 £ 0,093 1,831£0,093

T 0,291 0,024 0,266 £ 0,024 0.27920,0148 0.0040 <0007 0,3660
Cel Sol B 0,495 £ 0,024 0,408 £ 0,024 0,452 £ 0,014A
(mg/g) Média 0393+ 0,017a 0,338 £0,017b

T T193 £ 0,111 1259 £ 0,111 1,126 2 0,0648 0.7521 <0007 0.2846
Collnsol  TB 1,870 £ 0,111 1,727 £0,111 1,799 £ 0,064A
{mglg) Média 1,532 £ 0,079 1,493 £0,079

LT: Masculo Longissimus thoragis: TB: Musculo Jceps brachi; MNC: Machos ndo castrados; MC: Machos casfrados
Médias seguidas com as mesmas letras mailsculas ndo diferem entre si nas colunas, mindsculas néo diferem entre si

nas linhas pelo teste de Tukey (P<0,05).

Portanto, ao comparar os resultados verificados
para as variaveis FC e colageno total e suas
fracdes, nos dois musculos diferentes das duas
condicdes sexuais, nota-se que, neste estudo,
as variacbes no conteldo de colageno
intramuscular decorrentes da condicdo sexual
ou o tipo de musculo ndo influenciaram na
maciez da carne, considerando que os MNC
apresentaram maior FC, o que corresponde a
uma carne mais dura. A carne menos macia dos
MNC em relacdo aos MC pode ser explicada
pela maior sintese e atividade de hormoénios
androgénicos (isto é, esteroides com acao
anabdlica pronunciada em bovinos). Ainda, o
musculo TB apresentou niveis mais elevados de
todas as fracdes de colageno, com maior
porcentagem de solubilidade em relacdo ao
musculo LT, porém, os dois musculos nao
diferiram quanto a maciez.

Conclusoes

Conclui-se que a condicdo sexual néo
influenciou os teores de colageno total e
insolUwel, entretanto, os MNC apresentaram
maior fracdo de colageno soluwel, e a carne
produzida pelos MC é considerada de maior

gqualidade que os MNC. O muasculo TB
apresentou maiores teores de todas as fracdes
de colageno, bem como maior porcentagem de
solubilidade em relagao ao misculo LT.
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Objectives

The physiological differences between steers
and bulls affect the meat tenderness by
modulating the proportions of the tissues by
which it is composed, among them, the
connective tissue, which plays the role of
supporting the muscles and has collagen as the
main constituent protein, acting on resistance
and rigidity of muscle tissues. Cattle gender,
besides breed and age, is listed as the factor that
affects connective tissue content in beef. In
addition, the collagen amount and its profile, or
the proportions between soluble and insoluble
collagen fractions, have a pronounced impact on
tenderness. The muscle of carcass differ in
connective tissue concentration. Thus the aim of
this study was to evaluate the influence of
gender status and muscle type of feedlot
crosshred cattle on collagen profile and beef
tenderness.

Materials and Methods
The experimental material comprised 68 Angus
X Nellore cattle, (n=34) steers and (n=34) bulls.
The animals, belonging to the same
contemporary group, were kept under the same
management and diet, composed of 86%
concentrate (mainly corn) and 14% roughage
(Brachiaria hay) for 150 days and were
slaughtered at 16 months. Muscles longissimus
thoracis (LT) and triceps brachii (TB) were
removed form carcass post mortemforthe shear
force (SF) and profile collagen analysis. The
procedures for the analysis of shear force were
performed according to AMSA (2016), and the
guantification of total, soluble and insoluble

collagen was performed according to the
methodology proposed by Woessner Junior
(1961). Gender status effect and muscle type for
the variables shear force and collagen profile
were analyzed considering a completely
randomized experimental design in a 2x2
factorial arrangement. To compare mean values,
a variance analysis was conducted by Tukey test
P<0.05. All calculations were performed using
proc MIXED SAS® program (version 9.2).

Results

There was no interaction between the sexual
condition and the types of muscles, The results
of the analysis of shear force (SF) and
quantification of the levels of total, soluble and
insoluble collagen, are listed in Table 1. For SF,
there was no difference (P<0.05) between LT
and TB. Howewer, gender did influence SF
values, muscle from bulls had significantly higher
values of SF than steers.

Regarding total collagen lewels, there was no
interaction between gender status and muscle
types and no difference was obsened for this
variable between gender status. Howeer, types
of muscles influenced amount of total collagen,
having a higher amount of total for TB muscle.
Additionallly, the solubility content of collagen,
there was no interaction between the types of
muscles and gender status, however, TB muscle
had a higher content of soluble collagen
compared to the LT muscle, as well as the bulls
had a higher solubility contentin relation to the
steers. For insoluble collagen, there was no
interaction between the gender status and the
types of muscles. and gender did not influence
this variable. However, TB muscle had a higher
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content compared to the LT muscle, as well as
the other collagen fractions.

Table 1 - Results of the analysis of shear force (N), total, soluble and insoluble collagen (mg/g)

Sexual status P value

Variable Muscle MNC MC Mean SS M SS*M
SF (N) LT 89.699 £ 0.499 62.661 +0.499 76175+ 0.288 0.0016 0.3354 0.0933

TB 73.304 £0.499 66.091 £ 0.499 69697 + 0.288

Mean 81.501 £0.352a  64.376 £ 0.352b
Total LT 1.485 +0.132 1.527 £0.132 1.506 + 0.076B 0.4482 <.0001 0.3627
collagen TB 2366 +0.132 2136 +0.132 2251 £ 0.076A
(mgig) Mean 1.925 + 0.093 1.831 £ 0.093
Soluble LT 0.291 £ 0.024 0.268 £+ 0.024 0279 +0.014B 0.0040 =<.0001 0.3680
collagen TB 0.495 +0.024 0.408 £+ 0.024 0.452 + 0.014A
(mgig) Mean 0.393 +0.017a 0.338 £ 0.017b
Insoluble LT 1.193 £ 0111 12590111 1.126 + 0.064B 0.7521 =<.0001 0.2846
collagen TB 1.870 £ 0.111 1727 0111 1.799 + 0.064A
(mgig) Mean 1.532 + 0.079 1.493 + 0.079

LT: Longissimus thoracis muscle; TB: Triceps brachii muscle; MNC: Males not castrated, MC: Castrated
males. Means followed with the same capital letters do not differ from each other in the columns, lowercase

do not differ from each other in the lines by Tukey's test (P<0.05).

Therefore, when comparing the results erified
for the variables SF and total collagen and its
fractions, in the two different muscles of the two
gender status, it is noted that, in this study, the
variations in the intramuscular collagen content
resulting from the sexual condition or the type of
muscle did not influence the beef tenderness,
considering that the bulls presented higher SF,
which corresponds to a tougher beef. The less
tender meat from bulls compared to steers can
be explained by the greater synthesis and
activity of androgenic hormones (i.e., steroids
with a pronounced anabolic action in cattle).
Furthermore, the TB muscle presented higher
levels of all collagen fractions with a higher
percentage of solubility compared to the LT
muscle, however, the two muscles did not differ
in terms of tenderness.
Conclusions

In conclusion, gender status did not influence
total and insoluble collagen contents, howeer,
bulls presented higher fraction of soluble
collagen and beef produced by steers is
considered to be of higher quality than bulls.
Triceps brachiimuscle presented higher levels of
all collagen fractions, as well as a higher
percentage of solubility compared to the LT
muscle.
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