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MUSCLE STRUCTURE INFLUENCED BY AGE ON CHIANINA BEEF
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Universita di Bari, Dipartimento di Produzione Animale, Bari, Italy

INTRODUCTION

Beef quality is determined by different physical, chemical and biological aspects of meat and fat. In different times and in previous
reports (Nicastro et al.1993a; b; 1997; Youling L. Xiong et al. 1995) we found the relatioship between these parameters and the
skeletal muscle fiber characteristics. Although the muscle structure is influenced by both inherited and envronmental conditions, such
as breed, sex, age and feeding practice (Nicastro et al. 1991; 1994; Solomon et al. 1986) , there are no certain conclusions so far, but
each condition needs to be further investigated. Physiological and biochemical aspects of the fiber types, as well as the muscularity,
change according to the maturity of the beef. In this study histochemical properties of the longissimus thoracis muscle were examined
in Chianina bulls slaughtered at three different ages.

MATERIALS AND METHODS

Animals

For this experiment thirty six-month old Chianina bulls after weaning, were equally divided into three treatment groups: group A
(slaughter time at 13 months), group B (slaughter time at 20 months) and group C (slaughter time at 20 months). All animals received
a diet with 0.82 Meat FU Kg/DM, energy level.

Sampling procedure
The longissimus thoracis (LT) muscles were used for fibre type classification and intramuscular fat cells. Samples of the above
mentioned muscles were taken from the left side of the carcass 1h post-mortem.

Histochemical and biochemical analyses

Transverse serial cross sections (10 pm thick) were cut in a Reichert-Jung cryostat and stained with NADH-Tr (Engel and Broke,
1966) and myofibrillar adenosine triphosphatase (ATPase) reacted at alkaline pH (Guth et al. 1970).Fibers were classified into Red

(BR), intermediate (aR) and white (W) according to Nicastro (1992). In order to stain fat cells in the intercellular space, sections
from said muscles were stained with OIL-Red-O and Hematoxylin according to Lillie (1965). Mean fiber diameter, percentage type for

each fibre type (%), fat cells diameter (um), fat cells number and percentage-area for each fiber type were calculated (Nicastro and
Maiorano, 1993a; 1993b), using an Image Analyzer by Zeiss.

Statistical analysis
Data were analyzed by the least squares method using the GLM procedure (SAS, 1989) assuming a mathematical model including
three ages.

RESULTS AND DISCUSSION
Least squares means for muscle fibre diameter, percentage type and percentage area are shown in table 1. Differences in muscle fibre
characteristics between the three ages of slaughter were found. The LT muscle presented the largest fiber diameter in bulls slaughtered

at 20 months compared to 13 months for the slow-oxidative fiber type (53,2 vs 48,4 um; P < 0.01). Our results support a previous
study by Laflamme et al.(1973) who showed a gradual increase in fibre size as the body weight increase. As noted previously by

Johnston et al.(1981) aW fibers tended to be larger in diameter than BR or oR fibers in LT, matching our results.

More presence of Red fibers and controversely less presence of Intermediate fibers are observed in younger bulls (22.4;32.2 %; P <
0.01). These results support the Cornforth et al.'s ones (1973), who reported a general decrease in the percentage of red fibers in

Holstein and Hereford muscle as animal age increased. Such findings suggest that PR fiber transformation to oR and after to aW type,
occurs during postnatal development as reported by different authors (Ashmore et al. 1971; Johnson et al. 1981).

The LT shows a significant presence of a-Red and a-White fiber percentage area (19.2 and 57.7 %), in the oldest bulls while the
largest presence of B-Red fibers is evidenced in animals slaghtered at 13 months.

Figure 1, shows the effect of age of slaughter on fat cell diameter and number. The morphological parameters of adypocites increased

with age or maturity (diameter (um), 31,7 vs 48,5; P > .01 respectively at 13 and 20 months). The same trend was also found for fat
cells number (12 vs 25; P < .01)

CONCLUSIONS
The LT muscle fibre characteristics of Chianina cattle seem to be influenced by the age of slaughter considered in this study. Of the
tested ages, LT muscle evidenced better results in bulls slaughtered at 20 months of age with higher presence of slow-oxidative and

intermediate fibers.
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Iable l. Least squares means for muscle fiber composition and diameter in M. longissimus thoracis adiacent to the 10th thoracic
ertebra of Chianina bulls according to age

Area of muscle fiber, (%) Populations, % of total Muscle fiber diameter (pum)
Item n BR aR aW BR aR aW BR aR aW
Age\ m
e 10 30,4Aa  158a 538a  224A  322A 454  484Aa  475a 55,7
e 10 26,5b 17,0 56,5 15,1B 38,9B 46,0 53,2B 49,1 54,2
24 10 23,1Bc 19.2b 57,7b 14,6B 39,0B 46,4 51,1b 50,0b 54,6

Mean Values in the same column bearing different letters differ (P < .01:A,B; P < .05 : a,b)
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