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Water Changes in Different Parts of Chilled Beef during
Postmortem Aging
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Abstract; Water-holding capacity (WHC) refers to the ability of meat to retain moisture when force is
applied. As an important processing quality, WHC of beef affects the quality of the final products. The
quality of different parts of beef have significant differences. Different WHC not only has an important
impact on the flavor, tenderness and juiciness of different parts of beef, but also has an important
economic significance. It is helpful to take corresponding measures to control the loss of water by
clarifying the WHC of different parts of chilled beef during aging time. Thus, in order to investigate the
changes of water distribution during postmortem ageing, the chilled M. longissimus lumborum (LL),
M. semimembranosus (SM) and M. psoas major (PM) beef aged for 1 d, 2d, 3d, 5d and 7 d were
investigated. From the perspectives of purge loss, low field nuclear magnetic resonance ( LF-NMR)
characteristics and muscle structure, the changes of WHC, water distribution and microstructure of the
three parts of chilled beef were described. The results indicated that the purge loss of three parts of
chilled beef was increased significantly during postmortem aging time. And the WHC of PM were
significantly higher than that of LL and SM (P <0.05). The area of relaxation peak (A4,) in three parts
of beef was decreased significantly (P <0.05) and the differences among P,, and P,, were not significant
(P >0.05). The loose arrangement of myofiber and the short length of sarcomere resulted in the poor
WHC of SM. PM had longer sarcomere and smaller myofiber diameter. The difference of myofiber
structure in three parts of beef resulted in different WHC.
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Tab.1 Rate of purge loss in different parts of beef during postmortem aging
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5 2.24 +0.24 2.29 £0.21 1.49 £0. 14 (2.01 0. 12)}'
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Tab.2 A, of water in different parts of beef during postmortem aging
HR AL P
febr A E)/d 5 KL — KL RIS r—— Sl ﬁE?%&Hﬂ‘}lﬂ x
WAL
1 104.58 +4.73 97.20 £4.87 96.33 +3.47 (99.37 £2.57)*
2 102.10 +4. 09 97.48 £3.48 98.38 +3.98 (99.32 +£2.24)*
A, 3 94.69 £4.81 86.72 +4. 66 75.07 £2.54 (85.49 £2.54)° <0.01 <0.05 >0.05
5 83.82 +4.37 90. 68 £4.89 89.83 +2.02 (88.11 £2.31)"
7 92.65 +4.65 70.34 £8.23 76.50 £6.43 (79.83 £4.04)°
SEME £ BRUEZE (95.57 £2.11)%  (88.48 £2.79)Y (87.22 x2.11)"
1 2897.05 +£19.85 2773.48 +64.81 2924.24 +£13.35 (2864.92 £25.54)°
2 2882.91 £23.73 2878.39 £31.39 2890.14 £36.39 (2883.81+16.93)"°
Ay 3 2767.99 +19.64 2727.42 £32.74 2751.77 £27.77 (2749.07 £15.31)" <0.01 >0.05 >0.05
5 2742.03 +21.03 2818.21 £35.45 2762.88 +25.47 (2774.37 £16.34)"
7 2764.00 +28.79 2674.16 £35.82 2757.06 +34.86 (2731.74 £19.85)"
SEH + hRifE2E 2810.79 +11.83 2774.33 £19.89 2817.22 £14.74
1 (92.38 £13.58)™ (92.96 +5.79)™ (91.80 £9.48)™ 92.38 £5.62
2 (57.29 +5.16)" (47.92 +4.06)" (49.93 +5.87)"™ 51.71 +2.90
Ay 3 (84.08 +7.90)™ (77.02+7.38)™ (58.85+5.87)™ 73.31 +4.34 <0.01 >0.05 <0.05
5 (66.63 £5.26)"™ (50.52+3.69)™ (65.02+5.50)" 60.72 £2.92
7 (48.20 £4.84)" (56.24 £2.79)™ (55.75 +4.22)™ 53.40 +2.29
M £ hRdELE 69.71 £3.77 64.93 £2. 69 64.27 +3.16
1 3094.01 +14.13 2963.64 +£69.14 3112.37 £16.08 (3 056.67 £26.86)"
2 3042.29 £22.12 3023.79 +31.33 3038.44 £34.18 (3034.84 £16.29)°
Asol 3 2946.75 +18.44 2891.15 £32.39 2885.68 +24.38 (2907.86 +14.57)" <0.01 >0.05 >0.05
5 2892.48 +26.89 2959.40 £40.62 2917.74 +25.26 (2923.21 +18.36)"
7 2904.85 £29.32 2800.73 +43.66 2889.30 £38.77 (2864.96 £22.64)°
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JRHEZBILRFEZS(P>0.05), CHA[18]IN Ty,
T 455 K 7 K A B HG AN R, LR R Y A Ak
X5 LA PR K P TE R K5 o 6 T AN g 3k 3 7K 06 1 AR
Ay USRI XF Ay, 5200 5 2 (P < 0.01) , #f4v %t
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Tab.3 Evolution of P, in different parts of beef during postmortem aging

b %2 HBAL P
i) /d GCEEa ! LB TR WL S A B [ AL JI A (] x AL

1 (3.37 £0.14) = (3.25 0. 12) ™ (3.09 £0.11)™
2 (3.35£0.13) = (3.22 £0.10) ™ (3.24£0.13)™

P,/ % 3 (3.21 £0.15) (2.98 £0. 14) ™ (2.60 £0.08)" <0.01 <0.05 <0.05
5 (2.88 £0.13)™ (3.04 £0.13) ™ (3.09 £0.08) ™
7 (3.18 £0.13) ™ (2.44 £0.26)™ (2.60 £0.19)"
1 (93.64 +0.45)™ (93.59 +0.21) (93.96 +0.30)
2 (94.76 £0.22) ™ (95.18 £0.16) ™ (95.10 £0.25)

Py /% 3 (93.93 £0.27)™ (94.33 £0.26)"™ (95.34 £0.24)™ <0.01 <0.01 <0.05
5 (94.83 £0.23)™ (95.26 0. 19)* (94.69 £0.19)"
7 (95.15 0. 16)™ (95.56 +0.29) ™ (95.45+0.19)™
1 (2.99 £0.45)™ (3.16 £0.19)™ (2.95£0.29)™
2 (1.89 £0.18) " (1.60 £0.19) ™ (1.66 £0.21)™

P,y /% 3 (2.86 £0.27)* (2.69 £0.22)™ (2.07 £0.22)" <0.01 >0.05 <0.05
5 (2.29 £0.17)" (1.70 £0.19) " (2.23 £0.19)"
7 (1.68 £0.18) (2.01 £0.18)™ (1.95+0.16)™
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HL(P <0.05) 76 H AN ] 5 P, 22 AR B E (P >
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Fig.2 Magnetic resonance images of different parts of beef during postmortem aging
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Fig.3 Muscle fibers images in different parts of beef during postmortem aging
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