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Abstract: To evaluate the effect of electron beam dose rate on the ultrastructure, protein quality, and sensory characteristics of chilled beef,

Longissimus dorsi muscles obtained from Chinese Yello irradiated at 2.5 kGy with dose rates of 30, 150, 300 kGy/min using a

high-energy electron accelerator. The samples were stored.a to.determine the effects of dose rate and storage time on the values of color,
odor, ultrastructure, protein content, and amino acid compenent of the chilled beef at each storage period. At the beginning of storage, a
comparison of the experimental and control.groups demonstrated that the irradiated samples had a darker color, an off-odor, and a lower sensory
evaluation score. However, with a prolonged storage time, the overall quality of the control samples decreased, while those of irradiated samples

remained relatively stable. The quality of the chilled beef exposed to 150 kGy/min was better than that in the other irradiation groups. Irradiation

accelerated aging of the beef m e effect of 150 kGy/min irradiation on sarcomere length was similar to the influence of 15 d of storage.

The irradiation technique did not affect rotein content and amino acid component of the chilled beef. However, the amounts of lysine, valine,
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Fig.1 Effect of irradiation dose rates and storage time on the

sensory characteristics of chilled beef
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Table 2 Effect of irradiation dose rates and storage time on the sensory characteristics of chilled beef

BB H5A7/7] & % (kGy/min) " 4
B H/d RES ok
0 30 150 300 0 30 150 300
0 5.00£0.00° 4704033  4.70£028"  4.30£0.19° 5.00£0.00°  3.20+0.23° 3,50+ 2
5 5.00£0.00°  4.5040.31°  4.60£0.40°  4.40+0.20° 4.90+0.18° +£0.13° 3.30 3.50+0.40°
10 480+021*°  4.60+0.09°  4.80+0.31°  4.70+0.21° 4.00+021* 3.8 3/80+0.33°
15 490+0.17°  4.80+£0.14°  4.80+0.55°  4.70+0.32° 3.10+0.372% 430402 1600.1 4.40+0.17*
20 4.60+0.40°  4.80+0.39°  4.70+037°  4.60+0.39° 2204023 @20£020°/ 4.50+037°  4.50+0.42°
25 440£0.54°  4.70£0.34*  4.80+0.37"  4.80+0.34 1.5040.29° ' 3.90:0.3 4.00£020°  4.20+0.38°
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e & HA/d HREZ B | %
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5 4804036  3.70+0.18°  3.80+0.20°  3.80+0.31°
10 3.70£0.15*  3.80+0.18°  3.904021°  3.90+0.27°
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15 2904031  4.00+0.21° 4.50&.3& 0+0.40°
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Fig.2 Effect of irradiation dose rates and storage time on the

ultrastructure of chilled beef
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Table 3 Effects of dose rates and storage time on the sarcomere length of beef
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Fig.3 Effect of irradiation dose rates and storage time on the
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Fig.4 Effect of irradiation dose rates and storage time on the
essential amino acid content of chilled beef
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Table 4 Effect of irradiation dose rates and storage time on the non-essential amino acid content of chilled beef

B AR/ FEF/(kGy/min)  1TARB Asp ZLEBHK Ser LSHEMKGu  HEHGly A EBL Ala
0 20.85+1.43 8.61£0.60  39.49+224 9.11+0.60 12:84+1.14
o 30 21.26+1.38 8724054  39.79+2.62 9.57+0.95 13.08%0.97
150 20.16£0.26 821£0.15  38.16+0.87 9.17+0.29 12.52+0.21
300 20.69+2.05 836+0.74  39.27+4.00 9.30+£1.06
0 18.97+0.40 778+0.14  35.78+1.0 8.36+0.17
30 19.33+0.54 8.01+0.23 36.42+0.39 8.84+0.1
> 150 19.68+0.72 8.18:027  37.65:139 +0.31
300 19.44+0.95 8014039  36.832.14 “19.15+067 12.16+0.68
0 18.86+0.94 7894036  35.64£1.39 8.52+0.17 11.74+0.57
" 30 18.78+1.53 7.80#).61 34.78+2.53 8.22+0.66 11.66+0.82
150 19.50+0.88 8.12+0.40 9.08+0.55 12.23+0.24
300 19.55+0.16 99+0.15 9.20+£0.84 12.12+0.23
0 19.68+0.27 8.0240.14 8.47+0.28 12.06+0.14
s 30 19.55+1.20 8.05+0148 . 36.24+2.03 8.54+0.33 11.94+0.60
150 19.93+1.19 8.10£0.39 .~ 37.31+1.84 8.62+0.47 12.09+0.78
300 8.13£0.06,  38.32+0.71 8.73+0.10 12.2240.19
0 798+0.07  36.26+0.14 8.36+0.11 12.16+0.08
2 30 8194030  36.86+1.30 8.49+0.32 12.17+0.43
150 19.58+0.15 7.84+0.11 36.65+0.52 8.55+0.55 11.86+0.14
300 19.55+0.90 795+035  36.48£1.19 8.65+0.40 11.88+0.58
0 19.24+0.80 7804030  35.54+1.51 8.21+0.37 11.90+0.46
s 30 18.7340.57 7.50£0.07  34.68+1.39 8.14+0.16 11.39+0.26
19.78+0.53 8.02+025  36.85+1.54 8.53+0.36 12.01£0.26
300 19.55+0.66 7.95+0.31 36.83+0.96 8.37+0.29 11.80+0.39
2% % (LSD) 1.491 0.584 2.746 0.807 0.964
7 & F/(kGy/min) BEAER Cys BAAE Tyr  4AEE: His 2B Arg 2B Pro
0 1.46+0.59 7.40+0.45 9.35+0.54 13.93+0.82 7.83+0.45
30 1.50+0.30 7.72+0.48 9.59+0.59 14.23+0.89 8.39+0.63
0 150 1.56+0.26 7.36+0.09 9.04+0.12 13.4140.27 7.94+0.23
300 1.88+0.13 7.72+0.04 9.32+0.72 13.94+1.15 8.04+0.97
0 1.63+0.10 6.82+0.19 8.44+0.16 12.56+0.37 7.28+0.24
30 1.90+0.23 7.02+0.19 8.63+0.22 12.74+0.31 7.55+0.14
> 150 1.48+0.30 7.2240.29 8.61+0.21 13.15+0.49 7.63+0.26
300 1.49+0.54 7.01+0.30 8.62+0.14 13.04+0.66 7.72+0.60
10 0 1.26+0.34 6.89+0.38 8.29+0.42 12.69+0.54 7.3120.09
HTR
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