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Background 8
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The amount of lean meat is mainly determined by muscle fibre number and muscle fibre size. The postnatal growth of muscle is €5 l

hypertrophy of the existing muscle fibres. It is well known that muscle fibre size, the type frequencies and the total muscle fibre 1" | M
fect the meat quality in pigs. %
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Objective rha:’
The objective of the study was to examine the known correlation between muscle structure traits and meat quality in cattle. g \

-
, Galloway and Black Pied breeds, 15 each) were kept under the same conditions e &

later cut with a cryostat microtome (10 pm). For fibre typing, sections were stained for myosin
adenosine triphosphatase activity after alkaline preincubation (Fig. 1). About 500 muscle fibres
in randomly selected bundles of each sample were measured and identified by image analysis.
The total muscle fibre number was calculated from muscle cross section area and muscle fibre
number per cm?. The meat quality parameters Warner-Bratzler (WB) shear force value, cooking A
loss, pH-value, meat colour, and intramuscular fat content of semitendinosus muscle were e : n‘f‘
determined. The data were analysed by the General Linear Model procedure of Statistical Figure 1: Indication of muscle fib™®"
Analysis System (SAS® 6.11). LSMEANS in tables with similar letters are not significantly

different, capital letters refer to differences between the age groups, small letters between the breeds.
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Table 1: Muscle fibre diameter during growth [pum] Table 2: Total muscle fibre number during growth [ ¥ | iy
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Results and Discussion i~

d
Although the meatiness is different between the four breeds, the muscle fibre diameter was only slightly different in all age groups of B
ent animals (Tab. 1 serial slaughter trial) and during the lifetime of the same animal (Fig. 5a biopsy trial). Between the beef ‘Caﬁs i 0,
German Angus and the dairy cattle breed Black Pied was a difference of about 13 um at the age of 24 months. This difference is 8° i W,"
with differences in meatiness, because the total muscle fibre number (Tab. 2) is at the same level. The muscle fibre diameters oftheo i Dim
Blue Belgian and Galloway were between them. That means that the muscular hypertrophy in double muscled cattle is not the result oo

cle fibre hypertrophy. The high percentage of muscle in White-Blue Belgian double muscled cattle is caused by the doubling of tot?
fibre number in this breed. The total muscle fibre number is fixed at birth.
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Figure 2: Changes of muscle fibre type frequencies during growth
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sseﬂ“: i Changes of diameters of muscle fibre types during growth

The

r‘brelsn!:]sﬂe fibre type frequencies changed in all investigated breeds from birth up to 2 months of age (Fig. 2). The percentage of fast twitch
Teag “eased at the expense of the intermediate fibres. In White-Blue Belgian the percentage of fast twitch fibres is significant higher al-
rheref()r irth. The slow twitch and intermediate fibres of White-Blue Belgian grew at a lower level in comparison to the other breeds (Fig. 3).
Wy ¢, the slow twitch fibre cross section area in the muscle is significant lower in the White-Blue Belgians.

\ — ——

The number of muscle fibre nuclei per muscle fibre area, including nuclei of satellite cells,
decreased until 300 days of life in all breeds and then stood constant until 700 days (Fig. 4).
The White-Blue Belgian had the highest number of nuclei per fibre area. That means that the
White-Blue Belgian has a higher muscle growth potential.

The meat quality traits WB shear force value, cooking loss, pH-value (data not shown) and
meat colour (Tab. 3) were not different between the German Angus, Galloway and Black Pied
cattle. Only the White-Blue Belgian had a significant paler and more exudative meat. This
s agrees with results of Uytterhaegen et al. (1994).
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Fi% 200 ;Joo’y A ;:0 i The comparison between the animal species cattle and pig (Fig. 5) shows dramatically
) B 4. Numb : differences in the growth of the muscle fibres. The one-sided selection for high meatiness le_d
- er of muscle fibre VFUC]C‘ Per 1o a stronger hypertrophy of the muscle fibres and a higher percentage of fast twitch fibres in
muscle fibre area (biopsy) pigs. Clear differences existed between different boar progeny groups. Extremely large
My muscle fibres and an especially high percentage of fast twitch fibres are connected with

or . . : : :
l?fge di Meat quality (PSE) (Wegner and Ender 1990, Fiedler et al. 1993, Wicke et al. 1996). This could not be confirmed in cattle. Hence, no
My, 1eTences in the muscle fibre diameter were found despite of clear differences in the muscle hypertrophy of the examined cattle. The

f
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P ‘“lmas ZlmUScle mass of 'the double muscled cattle is not developed by hypertrophy but by hyperplasia already before birth. With these
Pifd Tab] »lready at birth exist a high percentage of fast twitch fibres in the muscle, and this leads to brighter and more exudative meat.
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o g ande&xcﬁption of the double muscled cattle, the muscle fibre characteristics of the cattle are only little changed by breeding in contrast to
1 {geat qUa].efe are hardly indications for effects on the beef meat quality. Only with cattle of the breed White-Blue Belgian (double muscled)
ﬁ}f Meag 1ty probl;ms arise despite of high total muscl; fibre number because of changes in the fibre type frequencies. The improvement of
teg, iquahty with constant high meatiness by breeding should be directed to a high total number and a higher percentage of slow twitch
Nce both characteristics are fixed in the myogenesis, a prediction is possible shortly after the birth.
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