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Table 1 Metmyoglobin percentage of M. semimembranosus of Japanese Shorthorn steers produced in principal four production areas
in Iwate prefecture

Days displayed (mean + SE)

Areas

0 1 2 3 4 5 6 7

Iwaizumi (n=4)  3.2+19  159+21 28.0+19" 36.6+21" 464+3.0" 585+6.8° 62868 66.9+84™
Kuji (n=4) 1.1+1.1  205+24 378+45" 50.1+44" 57.6+27° 695+1.5 72.6+85 83.4+54"
Ninohe (n=4) 1.8+ 1.1 158435 212445 405+3.0° 475+1.4% 544+£20% 625+1.0 63.6+0.8°

Morioka (n=4) 0.1+0.1 127423 232+3.1" 31.8+59° 404+4.0" 463+3.0"° 526+4.0 57.8+15"

** Means within a column with a different superscript letter differ (P<0.05).

Table 2 Drip loss, cooking loss, shear force, and crude fat concentration of M. semimembranosus of Japanese
Shorthorn steers produced in principal four production areas in Iwate prefecture

Drip loss Cooking loss Shear force Crude fat
(%) (%) (kg/cm?) (%)
Mean + SE
Iwaizumi (n=4) 5.6+0.2 25.6+0.6 43+04" 24+02°
Kuji (n=4) 56403 252+1.1 55+02° 6.8+ 1.8%
Ninohe (n=4) 58+0.4 255+1.0 41+04° 6.1+0.7°
Morioka (n=4) 5105 264+0.5 3.8+02° 79+£1.0°

** Means within a column with a different superscript letter differ (P<0.05).
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Table 3 Fatty acid composition of M. semimembranosus of Japanese Shorthorn steers produced in
principal four production areas in Iwate prefecture

Iwaizumi Kuji Ninohe Morioka
Mean =+ SE (%)

C14:0 2.45+0.28 2.31+0.19 2.54+0.24 2.37+0.43
Cl4:1 0.68 +0.10® 0.33+0.06° 0.91+0.11° 0.57 £0.13®
Cl15:0 0.26 + 0.02 0.17 +0.05 0.24 £ 0.00 0.23 +0.03
C16:0 27.6+0.6 285+1.0 26.5+0.5 27.7+12
Cl6:1 2.53+1.28% 0.63+0.01° 0.53 +0.04° 3.61 + 0.44°
C17:0 2.00+0.81% 2.64+0.11° 531+ 0.39° 0.66 + 0.05°
Cl17:1 0.65 +0.05 0.54 + 0.08 0.76 + 0.05 0.61 +0.05
C18:0 10.3+0.8° 15.2 £ 0.6 7.8+02° 11.7+04°
Cl18:1 437+1.1 40.8+1.8 425+0.4 43.0+1.2
C18:2 (n-6) 3.45 +0.08" 2.24+0.25" 3.46 +0.29 3.09 +0.36™
C18:3 (n-3) 0.18 +0.02 0.22 +0.02 0.20 + 0.00 0.14 + 0.04
C20:0 0.04 +0.01" 0.07 + 0.00° 0.04 + 0.00° 0.06 = 0.00°
C20:2 (n-6) 0.02 +0.01 0.04 +0.01 0.04 +0.01 0.03 +0.01
C20:3 (n-6) 0.33 £ 0.06™ 0.13 £ 0.05 0.48 £ 0.08" 0.33 £0.05%
C20:4 (n-6) 0.93+0.17 0.48 + 0.09 1.09 +0.23 0.77+0.10
C20:5 (n-3) 0.05 +0.02 0.04 +0.02 0.08 + 0.01 0.08 + 0.01
Saturated 427+1.0° 48.9+1.8° 424+0.8 427+13°
Monounsaturated 47.6+0.5° 423+1.8 447 +0.4% 47.8+0.6°
Polyunsaturated 4.95+027° 3.16£0.24° 5.36£0.62° 4.44+0.55%
n-6 472 +0.23" 2.90 +0.22° 5.07 + 0.60° 422 +0.51%
n-3 0.23 +0.04 0.26 = 0.03 0.28 +0.01 0.22 +0.04
n-6/n-3 22.1£2.7° 11.2+0.9° 17.8 +1.4% 19.9+1.7°
Total peroxidisable' 1.49 +0.25° 0.87 £0.09° 1.85+0.32" 1.32+0.19%

**Means within a row with a different superscript letter differ (P<0.05) .

'Fatty acids with three or more unsaturated bonds.
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Table 4 Amino acid concentrations of M. semimembranosus of Japanese Shorthorn steers produced
in principal four production areas in Iwate prefecture

Iwaizumi Kuji Ninohe Morioka
Mean + SE (ug/g)
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““Means within a row with a different superscript letter differ (P<0.05) .
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The beef quality of Japanese Shorthorn steers produced in principal four production areas in Iwate
prefecture was compared. Metmyoglobin percentage, drip loss, cooking loss, shear force, crude fat
concentration, fatty acid composition, and free amino acid concentrations of M. semimembranosus of
Japanese shorthorn steers produced in Iwaizumi (Iwaizumi-JS), Kuji (Kuji-JS), Ninohe (Ninohe-JS), and
Morioka (Morioka-JS) were analyzed. The metmyoglobin percentages of muscle of Kuji-JS, Iwaizumi-
JS, Ninohe-JS, and Morioka-JS were beyond 35% (a threshold value) at days 2, 3, 3, and 4 of display,
respectively. There were no significant differences in drip loss and cooking loss of muscle between
production areas. The shear force of muscle of Ninohe-JS and Morioka-JS was significantly lower than that
of Kuji-JS. The crude fat content of muscle of Morioka-JS was significantly higher than that of Iwaizumi-
JS. Monounsaturated fatty acid concentration of muscle of Iwaizumi-JS and Morioka-JS was significantly
higher than that of Kuji-JS. The n6/n3 ratio in fatty acid of muscle of Kuji-JS was significantly lower than
that of Iwaizumi-JS and Morioka-JS. The total peroxidisable fatty acid concentration of muscle of Kuji-
JS was significantly lower than Ninohe-JS. Aspartic acid concentration of muscle of Morioka-JS was
significantly higher than that of Iwaizumi-JS. Threonine, serine, alanine, lysine, and histidine concentrations

of muscle of Iwaizumi-JS were significantly higher than those of Ninohe-JS.

Key words: Japanese shorthorn steers, beef quality, production area.





