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Study on characteristics of muscle fiber from
six breeds of cattle in China

XIE Xiang-xue''?, MENG Qing-xiang'?, REN Li-ping''?* , DAI Jun-fang'?, LI Rui?
(1. State Key Laboratory of Animal Nutrition, China Agricultural University, Beijing 100193, China;
2. College of Animal Science and Technology, China Agricultural University, Beijing 100193, China)

Abstract The objective of this study was to investigate the characteristics of different breeds of cattle in China and
provide technical parameters for the production of superior quality beef and breed selection. Fiber characteristics of
longissimus dorsi ,musculi psoas major and biceps femoris in six Chinese breeds of cattle were studied using cryostat
section and enzyme succinate dehydrogenase (SDH) staining. 1) The percentage of red muscle (R type ) of
longissimus dorsi in Luxi cattle and Limousine(32.7% and 29.5%) is significantly higher than that of others breeds
(P<C0.05) ; While, the percentage of R muscle fiber types of musculi psoas major and biceps femoris is the highest in
Jinnan cattle and Luxi cattle (42.7% and 48.7% respectively). 2) The diameter of all the three muscle fiber types of
longissimus dorsi (60.009,61.109,67.800 pm) in Qinchuan is significantly thicker than that of the other breeds cattle
(P<C0.05) ; The diameter of Red and Intermediate types of muscle fiber of musculi psoas major and biceps femoris in
Qinchuan and Jinnan cattle is significantly thicker than that in other four breeds of cattle (P<C0.05). 3) The density of
all the R (216.667 and 189.583 num/mm?) and W (200.926 and 261. 11 num/mm?) muscle fiber types of the musculi

psoas major in Piemontese and Limousine is significantly higher than the one in other breeds of cattle (P<C0.05); The
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density of the R muscle fiber types of the longissimus dorsi and biceps femoris in Luxi cattle is higher than that in other

breeds of cattle. 4) For the same breed, the percentage of the three muscle fiber type in different part of the body in six

breeds of cattle has no obvious consistency. The diameter of longissimus dorsi muscle fiber is significantly thicker than

that of musculi psoas major in the five breeds of cattle (P<C0.05) ,except for Jinnan breed whose biceps femoris has

the thickest diameter of muscle fiber. Also, the density of muscle fiber of musculi psoas major in the other five breeds is

significantly higher than that of longissimus dorsi and biceps femoris (P<C0.05) except for the Jinnan. The percentage,

diameter and density of muscle fiber of the same part have differences in different breeds. With one exception for

Jinnan, the density of muscle fiber of musculi psoas part is highest and the diameter of longissimus dorsi muscle fiber is

thicker than that of musculi psoas in other five cattle breeds,but the Jinnan cattle has its own characteristics.

Key words beef cattle; muscular tissue; muscle fiber type; diameter of muscle fiber; density of muscle fiber
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1 AERMAGIFHNFELR S FHELREEFHEIER (n=96)
Table 1 Comparison of the muscle fiber type percentage in different breeds of beef cattle (n=96) %
I8 n i SEM P
MRS BRSSO BETETTERYS: 804 Z#E EEs
KN R 29.5 b 14.2 a 15.2 a 32.7b 16.9 a 20.6 a 2.7 0.000 1
1 26.5 abc 24. 6 abc 28.6 ab 24.0 bc 29.2 a 23.2 ¢ 1.8 0.031 3
w 44.0 a 61.2 ¢ 56.2 ¢ 43.2 a 53.9 be 56.1¢ 2.9 0.000 1
HE AL R 31.3a 40. 3 ab 35.4 a 38.6 ab 37.7ab  42.7Db 3.7 0.047 2
1 24.6 ab 23.3 ac 29.5 b 27.1 ab 23.6 a 29.1 be 2.5 0.077 0
w 44,1 a 36.4 ab 35.0b 34.3 cb 38.7 ab 28.2 ¢ 3.3 0.001 9
=L R 28.1 cd 44.1 ab 35.6 bc 48.7 a 35.0 ¢ 23.4.d 3.4 0.000 1
I 21.8 be 16.5 ¢ 27.6 b 23.3b 25.8 b 36.2 a 2.5 0.000 1
W 50.1 a 39.4 b 36.7b 28.0 ¢ 39.3b 0.4 b 3.1 0.000 1

T R8O JE TR R R 2 5 B34 (P <<0. 05) , PRI R/ Z 7 A BH (P>0.05 . TR,

AN]SR A= R LA L 4 A2 B L3, o
AR LR R BULF 4 5 i AF 42570 L ) 8 3 = T
FIARE A Fiep [5G 1] 35 7R 4 (P<0. 05) , Ho i fil R
e A 0 LA B AT s TP PR T TIE R A T AU LER 4 3
T RBRERR M N4 (P<<0.05) . 554 3 4
SRz ] 2 BN B (P>0. 05); R4 W B LZF
4 AR T IR A ROR SRR o E VG T3 R 4
MZENF(P<<0.05), 58 ER AR E (P>
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X AN [R) o A B — Sk LA 23 rp 3 R &f 4SS L
B B s B P 4 R R 4 2 1 R R R 4

WP IS R A (I AR RN R 4 (P<<0. 05) . 5 i
BB E BRI 2 (P>0.05); % 1 8 JL&F
A i T A 5 AN AR (P<T0. 05), H IR 58
R (0 EL B e f1G E PS4 W R JILET 4 8 5K T HoAth
5 A AR (P<C0. 05) , Fo A R AR 4 1 LU 9] B =
2.1.2 RE & AR R SR IUL 4 H 12 LA

LR I KLY 3 Fh 2RI LT 4k B 42 & B (56
2) &) AHy 3 R T LF 4 AR 1 W3 R T HiAt 5
A (P<<0.05); R.IFI W LT 2 542 B /NiY 4y
AR AR R M A .
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Table 2 Comparison of the diameter of muscle fiber in different breeds of beef cattle(n=296) pm
& tp Gl SEM p
FIARMEE  HBRFERE PENTERYE &0E Z W

TREK R 35.994 b 39.542 b 36.550 b 38.984 b 60.009a 37.578b 2.915 0.000 1
1 41.492 b 38.650 b 39.220 b 41. 428b 61.109 a 42.188 b 2.491 0.000 1

W 49,471 ¢ 51.559 ¢ 49,464 ¢ 59.273 b 67.800a 47.944 ¢ 2. 808 0.000 1

R L R 19.011 b 21.134 b 23.434 b 20.598 b 37.781 a 38.838 a 2.241 0.000 1
1 22.779 a 25.339 ab 28.933 b 25.189 ab 44.672 ¢ 41.211 ¢ 2.292 0.000 1

w 25.021d 32.164 ¢ 32.279 ¢ 32.491 ¢ 50.395a 43.391b 2.443 0.000 1

B 3L AL R 26.160 ¢ 30.694 ¢ 31.064 ¢ 29.247 ¢ 36.614 b 48.002 a 1. 989 0.000 1
1 36.403 a 41.026 a 40.765 a 40.047 a  47.593 b 52.649 ¢ 2.326 0.000 1

W 41.817 ¢ 48. 746 be 43.485 ¢ 47.763 be 51.845 b 66.861 a 2.799 0.000 1
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Table 3 Comparison of the density of muscle fiber in different breeds of beef cattle(2=96) R /mm?
B T
8 b - SEM P
FIARBEA  RBRSERE hEWIIERE BWE ZE) 4 RS

Bk R 58. 333 ad 33.333 be 32.407 ¢ 67.593 d 36.364 be  49.537 ab 6. 808 0.000 1

1 55.555 ab 59.028 ab 62.037 b 48.148 a 54.040 ab 51.852 ab 4.582 0.142 7

w 97.222 ¢ 152.083 a 121.296 b 87.963 ¢ 98.990 ¢ 125.000 b 8.822 0.000 1

JEE R L R 189.583 ab  216.667 a 140.278 cd  165.278 be  121.296 d  140.278 dc  16. 236 0.000 1

1 146.528 a 126. 852 ab 118.981 b 113.426 b 75.926 ¢ 96.296 bc  11.799 0.000 1

W 261.111 a 200. 926 b 140. 741 ¢ 141.667 ¢ 129. 167 ¢ 88.889 d 14. 345 0.000 1

B =3k L R 62.963 a 117.593 ¢ 76.667 ab 123.611 ¢ 89.444 b 62.963 a 10. 230 0.000 1

1 52.778 be 41.667 ¢ 58.889 b 56. 944 bc 64.444 b 96. 296 a 6. 384 0.000 1

W 127.778 a 98. 148 bc 78.333 ¢d  74.074 d 99. 444 bc 108.333 ab 9.785 0.000 1
B4 (P<<0.05), SHAb 4 M ERARE AP EGBEREZNEAMER S (P<
(P>0.05); RIRFFEA M) W BRI B E K 0.05) o R BE 4= F 5 5 28 % B fe /s 0 1AL

T HA 5 A A A 4 (P<<0.05)
ASTR] it B A R UL 2 v UL 2 4 % R b A
S FRBEA ) TR WSS JLET 48 %5 B X T Hofth 5 4
ﬁ“ RS R A B E R THEE
BRA BT B4 MR R (P<<0.05) . % )1
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JULET 4t 5% B2, 8 B A W% R T HA 5 A i B A A
(P<C0.05), 3R 52 K5 4 dc /s FIRHE 24 W B fILZF
e T B FE R T RBRERA P E W TSR &
FFFENF(P<0.05), 5 EMFfERF AR E (P>
0.05), B E /N2 E 4.
2.2 E—@mMAFAREEBALANLT 4 AR LRI LL
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R4 S—RMAFTREBELNTEAREMHILLE (n=96)
Table 4 Comparison of histology characteristics of muscle fiber of different part in the same breed(n=296)
5 1 b — LA — SEM P
K L JERAL =M

FIASE 4 o7 LR 4 B/ 2o R 29.5 a 31.3a 28.1 a 3.70 0.801 2
I 26.5 a 24.6 a 21.8 a 1.90 0.189 0
A 44.0 a 44.1a 50.1 a 4.10 0.452 3
HA&E/ pm R 35.994 a 19.011 b 26.160 c 1.813  0.0001
I 41.492 a 22.779 b 36. 403 ¢ 1.879  0.000 1
W 49.471 a 25.021 b 41.817 ¢ 1.847  0.000 1
/(R /mm*) R 58.333a  189.583 b 62.963a  12.737  0.000 1
I 55.556 a  146.528 b 52.778 a 7.305  0.000 1
w 97.222a  261.111b  127.778 a  15.761  0.000 1
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RN o R 4 e/ o R 14.2 a 40.3 b 44.1b 3.79 0.000 1
I 24.6 a 23.3 a 16.5 b 1.73 0.003 1

w 61.2 a 36.4 b 39.4 b 3.77 0.000 1

HA#/pm R 38.650 a 21.134 b 30. 694 ¢ 2.383  0.000 1

I 39.541 a 25.339 b 41.026 a 2.377  0.000 1

w 51.559 a 32.164 b 48.746 a 2.991  0.000 1

%8/ (M /mm*) R 33.333a  216.667 b 117.593 ¢  12.893 0.000 1

I 59.028 a  126.852 b 41.667 a 6.641  0.000 1

w 152.083 a  200.926 b 98.148 ¢ 14.952  0.000 1

I P T3 R 4 hi AR e L/ Y R 15.2 a 35.4 b 35.6 b 2.30 0.000 1
I 28.6 a 29.5 a 27.6 a 2.00 0.789 0

W 56.2 a 35.0 b 36.7 b 1.98 0.000 1

B/ pm R 36.550 a 23.434 b 31,064 ¢ 1.487  0.000 1

I 39.220 a 28.933 b 40. 765 a 1.383  0.000 1

w 49.464 a 32.279 b 43,485 ¢ 1.230  0.000 1

%/ (R /mm®) R 32.407 a  140.278 b 76. 667 c 6.886  0.000 1

I 62.037 a  118.981 b 58.889 a 6.919  0.000 1

w 121.296 a  140.741 b 78.333 ¢ 6.724  0.000 1

i A o7 L LB/ % R 32.7a 38.6 a 48.7 b 2.30 0.000 1
I 24.0 a 27.1a 23.3 a 1. 80 0.291 8

W 43.2 a 34.3 b 28.0 ¢ 1.70 0. 000 1

HZ/pm R 38.984 a 20.598 b 29. 247 ¢ 1.542  0.000 1

I 41.428 a 25.189 b 40. 047 a 1.280  0.000 1

W 59.273 a 32.491 b 47.762 ¢ 1.583  0.000 1

%% /(R /mm*) R 67.593a  165.278 b 123,611 ¢  10.422  0.000 1

I 48.148 a  113.426 b 56.944 a 6.598  0.000 1

W 87.923a  141.667 b 74,074 a 5.992  0.000 1

Z=)4 o LR 4 e/ o R 16.9 a 37.7b 35.0b 2.63 0.000 1
I 29.2 a 23.6 b 25.8 ab 1. 90 0.092 3

W 53.9 a 38.7b 39.2 b 2.95 0. 000 3

HAE/ pm R 60.009 a 37.781 b 36.614 b 2.877  0.000 1

I 61.109 a 44.672 b 47.593 b 2.372  0.000 1

W 67.800 a 50.395 b 51.845 b 2.592  0.000 1

%% /(R /mm*) R 36.364 a  121.296 b 89. 444 ¢ 8.499  0.000 1

I 54,040 a 75.926 b 64,444 a 5.644  0.017 4

w 98.990 a  129.167 b 99.444 a  10.854  0.061 9

R A o BLEF 4 e/ Yo R 42.7 a 42.7 a 23.4 b 2.22 0.000 1
I 29.1a 29.1a 36.2 b 1.74 0. 006 3

w 28.2 a 28.2 a 40.4 b 2.29 0. 000 2

H#/pm R 37.578 a 38.838 a 48.002 b 1.156  0.000 1

I 42.188 a 41.211 a 52.649 b 2.231  0.000 6

w A7.944 a 43.391 a 66.861 b 2.514  0.000 1

% 8/ (M /mm*) R 49.537 a  140.278 b 62.962 a 8.122  0.0010

I 51.852 a 96.296 b 96.296 b 5.843  0.000 1

w 125.00 a 88.889 b 108.333 a 6.704  0.001 4
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