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Effect of tumbling time and applied water quantity on
quality of restructured beef
MA Fu-jun KONG Bao-hua”

College of Food Science Northeast Agricultural University Harbin 150030 China

Abstract The effect of tumbling time 1 1.5 2 2.5h and applied water quantity 4% 6% 8% 10% 12% on
physical property of restructured beef were studied by single factor test to improve the quality characteristics of
restructured beef.The results showed that the optimal tumbling time and applied water quantity were 1h and 6%

respectively.Under the processing condition the binding strength of the restructured beef was reinforced.The

shearing force thawing loss and cooking loss were decreased also the texture profile analysis and color difference
were improved.
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BVRJ-60
TA-XT plus P/50 A/SPR
HDP/BSK HDP/BSW Stable Micro System
WsC-S
FA2004
15¢m x9cm x 10cm
1.2
1.2.1 40~50g¢g
0~4°C
0.2%
0.07 x 10°Pa 10min Smin 14r/min
3~6cm
1.2%
4°C 3h
-26°C 12h
1.2.2
1.2.2.1
0~4°C
10min Smin
4% 0.07 x 10°Pa
0.2% 1
1.5 2 2.5h
1.2.2.2 1h
0.07 x 10°Pa 0.2%
4%
6% 8% 10% 12%
1.3
1.3.1 4°C
0°C 9c¢m x2cm X 0.5¢cm
S =1lcm’
A/SPA
F g Tension
2mm/'s Smm/'s
p
P g/ cm’ =F/S
1.3.2
Thawing Loss TL Serrano
3cm X 3em X 2em W,

20°C 15min

W,
TL % =

W,-W, / W, x100%

Cooking Loss CL }
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100°C
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20min 70°C 20~22°C
30min
W3
CL % = W,-W; / W, x100%
1.3.3 3cm X 3em X
2cm WSC-S
L = a * b * L =
96.22 ax* 420 b = 15.06 0/D
L =
a *
b =
9
1.3.4 kg
s kg s
HDP/BSK
HDP/BSW
compression 2mm/'s
10mm/'s 60mm
Sg
1.3.5 Texture Profile Analysis TPA
TPA
6
S5mm/'s
2mm/'s P/50
1.4
+ SD
Statistix 8.1 St Paul
MN Linear Models
P < 0.05 Tukey HSD
sigmaplot9.0
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1
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1 TPA
h g/cm’ kg s kg s g
0 49.00 £2.01D 58.72 +2.48A 98.99 +4.88A 5099 +273A 0.91 £0.04A 3785.8 £ 157.7A
1.0 72.74 £3.35B 38.41 £2.00BC 77.56 +1.82B 5059 +257A 0.92 +0.01A 3281.0 +148.6B
1.5 79.06 £3.03A 31.14 £2.24C 82.87 +4.63B 5506 +286A 0.86 £0.01A 2992.5 +£30.1B
2.0 58.90 +2.84C 39.06 +2.80B 80.04 +4.32B 3416 +81B 0.84 +0.05B 2081.0 +101.7C
2.5 55.74 +2.18C 41.77 +1.96B 76.38 +3.63B 3543 + 168B 0.86 +0.01AB 2329.1 +80.20
ABCD P <0.05 2 3
2
h % % L =* a* b
0 1.07 £0.03BC 33.86 £1.26C 37.53 £1.69A 14.78 £0.49B 7.30 £0.19C
1.0 1.12 +£0.06B 33.46 £1.43C 36.10 £ 1.79A 10.84 £0.40C 9.19 +£0.40B
1.5 0.99 +£0.05C 39.96 +1.34B 35.14 £1.25A 11.96 £0.39C 9.35 +0.42B
2.0 0.97 £0.02C 47.06 £0.89A 3592 +1.81A 15.11 £0.64B 10.72 £0.54A
2.5 141 £0.03A 41.46 +1.37B 36.36 +1.23A 16.38 +0.62A 6.64 £0.22C
3 TPA
% g/cm’ kg s kg s g
0 48.47 £2.01C 58.72 +2.48A 89.49 +4.88A 5099 +273A 0.91 £0.04A 3785 +157A
4 81.47 +4.47A 36.58 £1.05C 83.01 +1.30B 4780 + 180AB 0.81 £0.01A 2543 +95CD
77.42 +1.81A 2479 £1.24D 79.49 +2.26BC 4511 £ 186B 0.80 £0.03A 2479 +88D
55.94 £2.28B 28.53 £0.72D 74.85 £3.63C 4927 +83AB 0.83 £0.01A 2869 + 115AB
10 57.17 +2.47B 35.40 +£1.53C 72.96 +1.67C 5276 £268A 0.87 £0.03A 3155 £ 131A
12 55.84 £2.17B 4225 +1.52B 58.72 £1.68D 5033 £ 156A 0.82 £0.03A 2789 +102BC
4
% % % L = a b *
0 1.03 +0.03BC 43.86 £ 1.26A 37.53 £ 1.69A 14.78 £ 0.49A 7.30 £0.19C
4 0.91 £0.04C 39.27 £1.34B 36.56 £ 1.48A 8.31 £0.17D 11.77 £0.50B
6 0.97 £0.04C 40.40 +1.72AB 36.32 £1.57A 9.02 £0.43C 12.59 +0.28A
8 0.93 £0.03C 41.80 +1.86AB 36.71 £1.13A 10.39 £0.33B 12.60 £0.50A
10 1.10 £0.02B 41.79 £1.90AB 3773 £ 1.71A 7.49 £0.30E 11.72 £0.35B
12 1.29 £0.04A 42.83 +1.23A 36.87 £ 1.30A 7.37 £0.30E 13.11 £0.64A
ABCDE P <0.05
2h P <0.05
6% 8%
2.1.2 P <0.05
2 1h
P <005 1.5h 2h P <0.05 6%
2.5h P <0.05 P <0.05 4% 8%
1h 10% 12%
P >0.05 1.5 2 2.5h P > 0.05
1h P <0.05 P >0.05 10%
L = P >0.05 P >0.05
1h 1.5h a * P <0.05
a *
1h
6%
222
2.2 4 4% 6%
2.2.1 TPA 8% 10%
4% 6% 12%
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P <0.05 4% 6% 8%
10% P<0.05 12%
P >0.05
L L =
a *
b *
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