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Effect of cooking loss, tenderness and water distribution of Tan sheep at

different cooking time treatment
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Abstract: The present study was undertaken to investigate the effects
of different salt addition treatment on the cooking loss, tenderness
and water distribution of Tan sheep. Cooking loss, shear force were
mesured and T relaxation properties of water molecules by low-field
NMR technology were assayed in the different treatment, the corre-
lation among these indexes and changes of water distribution in Tan
sheep with different cooking time treatment were also discussed. The
results show: both cooking loss and shear force significantly increase
at first and then decrease (P<C0. 05) as cooking time goes on. LF-
NMR detects four distinct water populations which represent four

presence status of water in meat: weakly bound water, strongly
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bound water, immobilized water and free water. Extending the cook-
ing time, the relaxation time firstly extends and then reduces, the
proportion of immobilized water firstly decreases and then increases,
the content of free water firstly increases and then decreases. NMR
images show that sample brightness changes from bright to weak as
cooking time goes on. Correlation analysis shows that there is a sig-
nificant positive correlation between cooking loss and T3, T2, and
the correlation coefficient were 0. 966, 0. 994, a same correlation be-
tween shear force and T3 too, the correlation coefficient was 0. 846,
and a significant negative correlation between shear force and peak
area fraction of Ty, the correlation coefficient was —0. 504, These
results indicate that different cooking time significantly affects the
cooking loss, shear force and water distribution of Tan sheep, also,
a significant correlation among these indexes.
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Effects of different cooking time

on cooking loss in Tan sheep
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Figure 2 Effects of different cooking time on

shear force Tan sheep
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Figure 3 Change of water distribution from Tan sheep at
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different cooking time treatment
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Figure 4 Ty, Ty and T of Tan sheep at different cook-

ing time and salt addition treatment
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Table 1 Change of T, relaxation time from Tan sheep at

different cooking time treatment
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0.5 0.26%0.08" 1.5640.30> 52.90+2.92¢ 136.21+5. 16
1.0 0.4040.14* 1.98-+0.16* 96.51+1.03* 166.514+1.95°
2.0 0.284+0.05" 1.56+0.00" 67.8140. 46" 135. 7840, 94"

4.0 0.25£0.01" 1.5340.17" 34.55+1.86¢ 109.51+1. 35¢
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Table 2

peak area fraction of water from Tan sheep

A To W TR Ty, W T FR Tos W T FR Toq W T FR
i}/ e/ % e/ e/ % e/

0.5 7.2840.40* 1.26=0.12% 88.5841.06 2.92=0.16*
1.0 7.224+0.09* 1.16+0.13* 86.60+2.88" 3.8040.51"
2.0 7.2440.20* 1.2140.15* 89.1440.82* 2.41+0.11¢
4.0 7.2940.29" 1.2540.27* 89.224+1.55* 1.84+0.07¢

T BT NG TRy OR B 28 5 .3 (P<C0. 05).,
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Figure 5 The NMR images of different cooking time

treatment from Tan sheep
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Table 3 Correlational analyses of indexes considered in Tan sheep at different cooking time treatment

EERAY Ty Ty Ty Toy W TR HG ] T oz 068 TG AR U MBI Tos W TET R EL 491) Toy W THT AR EL 1) 28 B 126 LIRIi]
Tn 0.852  0.940**  0.923 —0.990" —0.959* —0.792 0.808 0.921 0.675
Ty 0. 888 0. 894 —0.778 —0.875 —0.986" 0.899 0.936 0.691
Ty 0.968*  —0.961* —0.930 —0.850 0.882 0. 966 * 0.846"
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