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Effects of Different Tumbling Mileages on Beef Steak Quality
and Process Optimization
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Abstract: Beef rump was used as raw material in this study to optimize the tumbling marinating
process in steak production. Results showed that:tumbling mileages significantly affected color,
cooking lose,transverse relaxation time T,,myofibrillar protein solubility,hardness,elasticity and
shear forceof beef. Different rotation speeds,rotation methods,along with selected tumbling
mileages were chosen to implement a L, (3*) orthogonal test. Cooking lose and shear force were
measuredto evaluatetheir effects,and results indicated that the optimal condition was tumbling
3000m,run 20 min,pause 10 min,and tumbling speed was 10r/min. Beef had better edible quality
under above conditionby thecooking lose reduced 8.44% and shear force increased 18.53% ,
compared to beef which were not tumbled.
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Fig. 1 Effects of tumbling mileages on beef pH value
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Table 3 Effects of tumbling mileages on shear force and
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Table 4 Effects of tumbling mileages on the T, relaxation time

T,/ms

A /m
0 1.27+0.21 41.41+3.26" 278.87+22.97* 18.95+1.49 65.78+1.42° 15.27+0.07*
600 1.01+0.14 45.45+3.74% 467.18+65.04 20.74+1.48 78.98+2.16" 0.27£0.03"
1 000 1.05+0.09 47.61+3.74" 464.16+0" 19.91+1.16 78.63+0.94" 0.26+0.04"
2 000 1.16+0.16 47.61£3.74™ 411.23+91.67* 19.67+1.99 80.06+2.00" 0.28+0.04"
3 000 1.26+0.10 49.77x0° 357.67+79.73" 18.33+0.74 81.40+0.78" 0.27+0.05"
4 000 1.11+0.19 43.29+0* 354.54+69.52% 19.27+1.06 80.50+0.97" 0.31£0.11"
5 000 1.10+0.09 45.45+3.74% 328.25+32.34* 20.27+1.19 79.51+1.28" 0.27£0.02"
6 000 1.26+0.10 45.45+3.74% 305.39+0* 18.63+0.40 81.06+0.55" 0.26+0.08"
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Table 5 Tumbling results of orthogonal array design

5 A
1 1
2 1 )
3 1 3
4 D 1
5 D )
6 D) 3
7 3 1
8 3 )
9 3 3
K 38.45 40.65
K 40.67 38.89
wEpk K 40.20 43.04
1% ka 12.81 12.46
ki 13.56 12.96
bis 13.40 1435
R 0.74 1.89
K 9.22 10.03
By Ky 10.56 939
) K 9.85 10.21
%l ki 3.07 3.34
et ki 3.52 313
ki 3.28 3.40
R 0.45 0.27

3 i
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I O N R N T

1 12.52 3.48
2 10.58 3.20
3 1535 254
2 14.74 3.79
3 13.70 2.81
1 12.23 3.96
3 10.12 2.76
1 14.62 3.38
2 15.46 3.71
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