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Effect of Gamma Irradiation on the Improvement of Beef Tenderness
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Abstract

To study the shortening of rigor mortis and changes in the morphological properties of gamma-irradiated pre-
rigor bovine muscle (M). Sternomandibularis during post mortem, this experiment was performed with a test
of shear force and the observation of the ultrastucture of raw muscle. The time elapsed until maximum shear
force values was shortened by gamma irradiation, depending upon the dose. The release of rigor mortis started
carlier than control (non-irradiated muscle). A shortening of the length of the Z-line and the maintenance of
the sarcomere length by gamma irradiation was observed. The breakdown of the perimysium of muscle bundles
was observed more in irradiated samples than in the control. In conclusion, it is considered that gamma irra-
diation on pre-rigor beef shortens aging-period, improves tenderness and enhances the beef quality.
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Fig. 1. The changes of shear-force values of gamma-irra-
diated bovine muscle during post mortem storage at
4°C. Trradiation doses were 0, 3, and 5 kGy. 1 h elapsed
from slaughter until irradiation. Muscles were irradiated for
2 h. Shear-force mean values within the same storage con-
dition with different italic letters were significantly different

(p<0.05).
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Table 1. Sarcomere lengths and lengths of Z-line of
irradiated bovine M. Sternomantibularis’

Length  Storage Irradiation dose (kGy)
(um)  period®(h) 0 3 5
Sarcomere 2 1.34+0.093 1.73£0.08 1.72v0.05
24 1.15£0.17 1.6920.05 1.73£0.14
48 1.17£0.13  1.7240.17 1.75%0.15
Z-line 2 0.96+0.16 0.71x0.13 0.71£0.21

24 1.01+0.14 0.68+0.24 0.73+0.18
48 1.03+0.07 0.70+0.18 0.74+0.23

'Muscles were gamma-irradiated within 5 kGy h™ of dose
rate for 1 h.

Storage period indicates time lapsed after slaughtering.
*These values were mean values obtained from 5 samples
with repeating 5 time and statistically evaluated by SAS
program and recognized significant differences in the range
of p<0.05.
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Fig. 2. Transmission electron micrographs for observing the changes of ultrastructures of bovine muscle immediately
after gamma irradiation with designated doses, 0 (A), 3 (B) and 5 kGy (C) for 2 h at 10°C. Muscles were irradiated
at | h post mortem. M, Z, A and I in photographs are M-line, Z-line, A-band and I-band, respectively.
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Fig. 3. Light micrographs (x400) for observing muscle bundles from gamma-irradiated bovine muscle. Muscles were
sampled immediately after irradiating (A), in 24 h (B) and in 48 h post mortem (C) during storage at 4°C. One helapsed
between slaughter and irradiation. Arrows indicate the breakdown of the perimysium and the destruction of the muscle bun-

dles.
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