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Abstract — To investigate the relationship between muscle fiber characteristics and meat quality, eight muscles were
separated from Hanwoo steers, and muscle fiber composition and meat quality traits were measured. Superficialis flexor (SF)
had a significantly higher fiber type | percentage, whereas the type Il percentage was higher in Longissimus thoracis (LT),
Longissimus lumborum (LL), and Gluteus medius (GM) muscles. LT muscle had significantly higher intramuscular fat (IMF)
content, whereas the myoglobin (Mb) content was higher in Psoas major (PM) and SF muscles. IMF content was negatively
correlated with fiber type | percentage and positively correlated with type 11B percentage. Results imply that the correlations
are dependent on number of muscle kinds investigated.
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. INTRODUCTION

Variations of meat quality exist because the quality traits are affected by various intrinsic and extrinsic factors. The
beef quality is directly related to muscle fiber characteristics because skeletal muscles mainly consist to muscle fibers
[1]. However, the relationship between quality traits and fiber characteristics is yet to be fully established. Moreover,
the Korean beef industry as well as other developed countries is showing trends toward marketing individual muscle
cuts to improve the value of retail beef cuts [2]. Therefore, the objective of this study was to investigate the relationship
between muscle fiber characteristics and meat quality in 8 major muscles of Hanwoo steers.

Il. MATERIALS AND METHODS

Six Hanwoo carcasses were selected randomly from a commercial slaughterhouse at 24 h postmortem, and eight
muscles including LT, LL, PM, GM, SF, Biceps femoris (BF), Triceps brachii (TB), and Abdominal oblique (AO) were
separated to investigate muscle fiber characteristics including total number of fibers and cross-sectional area of fibers.
Also, the 8 muscles were used to measure meat quality traits such as IMF and moisture content, Mb and collagen content,
meat color (CIE L*a*b*), drip loss, cooking loss, sarcomere length, Warner-Bratzler shear force (WBSF). Data were
analyzed by SAS (2002). Duncan’s multiple range test was used to determine the significant differences and Pearson
correlation coefficients were evaluated.

1. RESULTS AND DISCUSSION

The muscle fibers in eight muscles obtained from Hanwoo cattle were divided into type I, lIA, and 1IB (Fig. 1). A
clear difference in fiber type composition was observed among the muscles. SF muscle had a significantly higher number
percentage of fiber type I, whereas the number percentage of fiber type I1B was higher in LT, LL, and GM muscles
(Table 1). Also, the number percentage of fiber type 1A was significantly higher in TB, AO, and SF muscles. Similar
results were observed for the area percentage of fiber types among the muscles. In addition, many differences in meat
quality traits were observed among the 8 muscles. LT muscle had significantly higher IMF content, whereas the Mb
content was higher in PM and SF muscles. PM muscle had significantly longer sarcomere length and lower WBSF,
while SF muscle had higher collagen content and WBSF. The lowest collagen content was observed in LT muscle.

The type I and type 1B fibers were inversely correlated to meat quality traits (Table 2). IMF content was negatively
correlated with number percentage of type | (r = -0.54) and positively correlated with type 1I1B percentage (r = 0.47).
This is exact opposite result with our previous study that investigated 3 muscles from highly marbled Hanwoo beef [3].
The type | percentage was also negatively correlated with L* value, but positively correlated with Mb content. Collagen
content was negatively correlated with type 1IB percentage and positively correlated with type 1A percentage. These
results imply that the correlations are dependent on number of muscle kinds investigated.



Table 1 Muscle fiber characteristics and meat quality traits for 8 major muscles of Hanwoo steer.

Traits LT LL PM BF GM B AO SF
Type | number (%) 20.83FF 18.83F 28.178 22.33DEF 23.5CDE 26.678CP 27.678C 32.83°
Type 11A number (%) 14.17¢ 188¢ 25A8 25.33°8 15.17¢ 30.33A 317 28.337
Type 1B number (%) 65.17A 63.33° 47.178C 52.338 61.33A 43¢ 41.17¢ 38.83¢
Type | area (%) 26,6780 27.678C 29.338 21.17° 25.338C0  2267CD 29.58 36A
Type I1A area (%) 10.678 138 228 35.17A 9.338 20.58 39.67A 148
Type 1IB area (%) 62.67A8 59.5A8 49.178¢ 43.33CP 65.17A 56.83A8C 31P 50.17ABC
Fat content (%) 14,847 12.58 8.66° 5.05P 8.15¢ 5.83P 11.618 4.47°
Moisture content (%) 62.94¢ 63.94¢ 65.828 70.787 65.88 71.08A 64.25¢ 70.53A
Drip loss (%) 1.32 1.38 1.33 1.69 1.75 1.80 1.34 1.48
Cooking loss (%0) 24.01 25.01 23.31 29.38 28.87 30.32 27.25 27.46
L* value 38.94 38.487B 36.898¢ 35.42¢ 35.62¢ 35.11¢ 35.91¢ 33.14P
a* value 20.8ABC 20.68ABC 22.47A 18.88BC 19.74A8C 22.0178 21.9278 18.52¢
b* value 7.2878 7.19/8 9.1~ 8.48A8 8.55A8 8.814B 8.9678 7.038
Myoglobin 8.98¢P 8.91¢P 13.024 7.91P 8.35¢P 9.848C 11.068 13.864
Sarcomere length 2.028 2.158 2.52A 1.898 1.858 1.928 2.028 1.948
WBSF 3.098¢ 3.128C 2.69¢ 5.07A 5.19A 5.14A 3.818 5.74A
Collagen 1.118 1.148 1.328 1.41B 1.43B 1.58 1.54A8 1.94A

AF Means with different superscripts in the same row are significantly different (p<0.05).

Table 2 Correlation coefficients between muscle fiber characteristics and meat quality traits for 8 muscles of Hanwoo steer.

Fiber number (%6)

Fiber area (%0)

Type | Type 1A Type 1B Type | Type A Type 1IB
IMF (%) -0.54™" -0.27 0.46™" -0.04 -0.08 0.10
CIEL* -0.41™ -0.47 0.58™" -0.07 -0.15 0.18
Myoglobin (%) 0.67" 0.24 -0.49" 0.58"" -0.02 -0.20
Collagen (%) 0.13 0.38™ -0.37" 0.17 0.07 -0.14

Figure 1. Serial sections of 8 major muscles stained for myosin ATPase reactivity after pre-incubation at pH 4.6.

V. CONCLUSION

There are significant differences in fiber type composition and meat quality among the 8 major muscles from Hanwoo
steers. The correlations between muscle fiber characteristics and meat quality traits are strongly affected by number of

muscle kinds investigated.
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