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Difference of Muscle Fiber Types in Various Beef Cuts and
Change of Cathepsins Activity during Postmortem Ageing

FENG Yonghong LI Haipeng ZHANG Songshan XIE Peng XU Chenchen SUN Baozhong
(Institute of Animal Sciences, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: Lysosomal cathepsins are enclosed in the lysosomes, which could be released into the cytosol
as a consequence of lysosomal disruption occurring after cell death. It was approved that cathepsins
played an important role in the degradation of myofibrillar protein in beef during postmortem aging.
Despite its significance, there was little information about the correlation between cathepsins and muscle
fiber types in beef during postmortem aging. The objectives were to compare the results of ATPase
staining and RT — PCR in typing muscle fibers, find out the relationship between muscle fiber type and
the activity of cathepsins, and reveal the possibility that muscle fiber types affect meat quality through
cathepsin activity. Eight different parts of the muscles ( Semitendinosus, Latissimus dorsi, Longissimus
thoracis, Infraspinatus, Biceps femoris, Gastrocnemius, Rhomboidew and Psoas major) in Xinjiang brown
cattle were removed from the left side of each carcass. The muscle fiber type composition, fiber diameter
and fiber cross-sectional area were detected by ATPase staining, and MyHC gene expression of each
muscle was determined by RT — PCR. The changes of cathepsin B, L, H activity were investigated at
0d,3d,7d,9d, 11 d and 14 d during postmortem aging, respectively. The results showed that the

composition of muscle fiber types in different parts of Xinjiang brown cattle was quite different. There was
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a significant correlation (p <0.01) between the two methods when they were used to quantify the muscle
fiber type I and MyHC [ gene expression. However, muscle fiber type II and the expression of MyHC
II gene could not match very well. The proportion of muscle fiber Il B was negatively correlated (p <
0.05) with the expression of MyHC Il a and positively correlated (p < 0.05) with the expression of
MyHC Il x. MyHC II b was not found in eight muscles of Xinjiang brown cattle. It could be inferred that
there was a correlation between the expression pattern of MyHC gene and the location of muscle. The
activity of cathepsin was increased gradually during senescence after death and reached its highest value
after 9 days. The content of cathepsin H in bovine muscle was extremely rare. Cathepsin L’ s activity was
about 2.5 ~4 times of cathepsin B’ s activity, and more than ten times of cathepsin H’ s activity. There
was a significant positive correlation (p < 0.05) between the proportion of muscle fiber [ and the
activities of cathepsin B and L after 9 days and 11 days. Further investigation was necessary to identify
the function of cathepsins in the relationship between muscle fiber type and tenderness of beef.

Key words: Xinjiang brown cattle; muscle fiber type; postmortem ageing; cathepsins; ATPase dyeing;
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%&1 RT-PCR 5#F MyHC 5|45 51
Tab.1 Primers used for real-time PCR analysis of MyHC gene expression

el 519 PR/ bp S ¥ 51
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MyHC — 1 465 AB059400
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Fig.1 Pictures of various beef cuts stained for ATPase reactivity
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Fig.2  Proportion of different muscle fiber types in

various beef cuts
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Fig.3 Cross-sectional area of different muscle fiber

types in various beef cuts
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Fig.5 Diameter of different muscle fiber types in

various beef cuts
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Fig.6 MyHC expression in various beef cuts

Hk B MyHC 1T b RUSE B 63k . [ 8 0F 52 % X P
e e KL E B UUA B LAY B9 L X
k[ 8 1 LC — MS/MS 1 4 2 41 16 5 B Jy 32 %t 2F
B KU B %A & B MyHC 1T b B3 R i) %
ik SCHR[38 ] 76 5 i Il ok & B MyHC 1T b
WA IR . R 58 & W R 1T b BUAE S MyHC
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Tab.2 Relativity between muscle fiber types and MyHC expression

MyHC B [N 3k i

ZH

MyHC 3 B 2 25 11 43 Lb

| Ma I x 1 ITa II x
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Tab.3 Relativity between different muscle fiber types and cathepsin B’ s activity
2 0 d 1 3diE 7 d i 9 d 7%tk 11d i 14dwEME AR
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*4 BEBNAEESHALAEAE L FEREXE
Tab.4 Relativity between different muscle fiber types and cathepsin L’ s activity
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Tab.5 Relativity between different muscle fiber types and cathepsin H’ s activity
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