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Studies on the tender effects of lactic acid on
Qin-chuan beef at different ages
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Abstract ;[ Objective] The effects of different concentrations of lactic acid on the tenderness of Qin-
chuan beef were studied to select the best method on tenderness. [Method) In this study, beef of different
ages (2.0 years,3.5 years and 5. 0 years) was tenderized by injecting different concentrations of the lactic
acid solution (0(CK),0.1,0.2, 0.3, 0.4 and 0.5 mol/L) ,and after that stored for 1 d at 4 ‘C. Then the
beef was subject to shearing force measurement and histological observations. [Result] High concentration
of lactic acid decreased the shearing force and pH of beef. The lactic acid (0. 3 mol/L) injection improved
significantly the tenderness of 2-year-old beef (P<C0. 05),and lactic acid (0. 4 mol/L.) injection improved
significantly the tenderness of 3. 5-year and 5-year-old beef (P<C0. 05). The muscle fibrils gap result was
the same to the shearing force,so it was possible to make the muscle fibrils gap as tender index. [Conclu-
sion) The lactic acid injection improved significantly the tenderness of Qin-chuan beef at different ages. It is
possible to make the muscle fibrils gap as tender index.
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Table 1 Influence of lactic acid of different concentrations on the shearing force of 2-year-old age beef
FLRRUE /(mol » L) HA I 5E 394 77 /N Results of repeating tests T4y
Concentration of lactic acid 1 2 3 4 5 6 Average
0(CK) 69.78 66.05 63.99 67.23 68. 70 65. 56 66.84+2.16 a
0.1 63. 41 65.56 66. 84 60. 47 68.01 60. 27 64.09+3.23 a
0.2 42.43 40. 38 43. 81 46. 06 47.53 45. 47 44,3042.65 b
0.3 32.83 38.91 38. 81 39. 30 34.01 32. 14 35.97+3.33 ¢
0.4 31.75 35. 57 36.75 37. 44 34. 40 31.75 34.5942.45 ¢
0.5 33.71 30. 77 36. 16 36. 06 35.48 33.03 34,204+2.16 ¢

VE TR bR I 5 R 22 R 3 (P>0. 05) BR AR [ B R 22 5 % (P<<0. 05) . T %[,

Note: The same letter denotes the difference insignificant (P>>0. 05) , the dissimilar letter denotes significant difference (P<Z0. 05). The

same as the following.
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Table 2 Influence of lactic acid of different concentrations on the shearing force of 3. 5-year-old beef
FLRWE /(mol « L™1) A2 M E B V) J1/N Result of repeating tests S
Concentration of lactic acid 1 2 3 4 5 6 Average
0(CK) 71. 34 75.66 72.42 71. 64 73.01 75.17 73.21+£1.57 a
0.1 71.74 72.62 74.38 70.76 70. 46 70. 36 71.74+1.76 a
0.2 58. 60 59. 88 56.55 55. 27 54. 10 54.98 56.554+2.25b
0.3 45.96 43. 41 43.22 47,24 48.71 48.22 46.16+2.35 b
0.4 37.83 36. 95 39.59 40. 18 36. 16 39.00 38.3241.57 ¢
0.5 39.59 35.48 35. 18 37.93 36. 65 38. 32 37.14+1.67 ¢
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Table 3 Influence of lactic acid of different concentrations on the shearing force of 5-year-old beef
FLER Y E /(mol « L™ 1) A2 E B V) J1/N Result of repeating tests Sy
Concentration of lactic acid 1 2 3 4 5 6 Average

0(CK) 86.63 84.97 90. 36 86.53 87.12 87.22 87.12+1.76 a

0.1 86. 63 82.61 88. 10 83.99 87. 41 86.53 85.85+2.16 a

0.2 75.95 72.91 71. 64 75.36 73.70 72.62 73.704+1.67 b

0.3 63.21 60. 96 60.07 59.58 59.19 58.02 60.17+1.76 b

0.4 38.91 41. 06 42.34 39. 89 37.63 43.90 40.62+2.25 ¢

0.5 38.51 39.98 42.73 41.45 39. 89 40. 28 40.4741.47 ¢
2.2 AEAREABRLEBNARBERF/INFFA  REFHP<0.05); HFLMHEE N 0. 4 mol/L .3
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Table 4 Influence of lactic acid of different concentrations on the beef pH
FLER Ve BE / (mol SERY /% Age FLER U BE / (mol » IEWS /% Age
L1 Lactic L~ 1) Lactic
acid concentration 2.0 3.5 5.0 acid concentration 2.0 3.5 5.0
0(CK) 5.72+0.17a 5.6840.18a 5.7440.10a 0.3 5.23+0.07 ¢ 5.224+0.08 b 5.254+0.12 be
0.1 5.63+£0.05a 5.57F+0.11a 5.714+0.21a 0.4 5.10£0.08d 5.034+0.10c 5.07£0.12 cd
0.2 5.49+£0.09b 5.35+£0.12b 5.374+0.14 b 0.5 5.05+£0.07d 4.924+0.18 ¢ 4.96+0.20d
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PIEEE. 0.4 mol/L FLERALFR 3.5 2 4F A EE;F. 0. 4 mol/L LA ALHE 5.0 % 4 I #
Fig.1 Paraffin sections of 2,3.5 and 5-year-old beef treated with lactic acid of different concentrations (X400)
A. Control beef of 2. 0 age cattle; B. Control beef of 3.5 age cattle;C. Control beef of 5. 0 age cattle;D. 0. 3 mol/L lactic acid treatment beef
of 2.0 age cattle; E. 0. 4 mol/L lactic acid treatment beef of 3.5 age cattle;F. 0. 4 mol/L lactic acid treatment beef of 5. 0 age cattle
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Table 5 Influence of the lactic acid treatment on the beef muscle fiber diameter, muscle fiber gap and shearing force

WL/ % FLAR M B/ (mol « L™1) WUEF 4 B A%/ pm WUEF 4 ] B/ o 554171 /N
Age Concentration of lactic acid ~ Muscle fiber diameter Muscle fiber gap Shearing force
2.0 0(CK) 48.38+1.56 a 3.244+1.51 a 66.84+2.16 a
3.5 0(CK) 54.8442.45 b 3.13+2.03 a 73.21+1.57 b
5.0 0(CK) 58.68+2.43 ¢ 2.96+1.24 a 87.12+1.76 ¢
2.0 0.3 47,13+1.37 a 12.474+2.11 b 35.97+3.33d
3.5 0.4 54.31+2.27 b 11.58+1.82 b 38.32+1.57 e
5.0 0.5 57.224+1.59 ¢ 11.36£1.02 b 40, 474+1.47
3 Wi fdi & W B B (2) UL SR B b 4 4 4l 4
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