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Changes and Correlations of Landrace Muscle pH Glycogen
Lactic Acid and TBA in Different Storage Conditions

GUO JianHfeng WU Ying WANG Ji-ying HU Hong-mei
ZHANG Yin LIN Haizhao WANG Cheng

( Institute of Animal Science and Veterinary Medicine Shandong Academy of Agricultural Science Shan—

dong Provincial Key Laboratory of Animal Disease Control & Breeding Jinan 250100 China)

Abstract: The changes and correlations of pork muscle pH glycogen lactic acid and intramuscular fat
oxidation of Landrace 12 h after slaughter the effects of different levels of storage temperature and time on
muscle pH values water loss rate glycogen lactic acid and 2 — thiobarbituric acid ( TBA) were studied. The
results showed that the pH descended significantly lactic acid content increased significantly changes of mus—
cle glycogen and TBA contents were not statistically significant 12 h after slaughtering. With the storage condi-
tion of 4 °C  the effect of storage time on pH value and glycogen was not statistically significant but it was sta—
tistically significant on drop loss lactic acid and TBA value. With the storage condition of —20 °C  the effect
of storage time on pH value lactic acid and TBA value was extremely statistically significant but was not sta—

tistically significant on unfreeze water loss rate and glycogen. Correlation analyses showed that TBA values
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had extremely remarkable positive relation to muscle glycogen and lactic acid the correlation coefficients were
0.312( P <0.01) and 0.355( P <0.01) pH had extremely remarkable negative relation to lactic acid the
correlation coefficients was —0.599( P <0.01) 12 h after slaughter. With the storage condition of 4 C  pH
had extremely remarkable negative relation to drop loss the correlation coefficient was —0.340( P <0.01)
the other correlations were not statistically significant. With the storage condition of —20 °C TBA had ex-
tremely remarkable positive relation to pH values the correlation coefficient was 0.424( P <0.01) TBA had
remarkable negative relation to unfreeze water loss rate the correlation coefficient was —0.356( P <0.05) .
pH had extremely remarkable negative relation to unfreeze water loss rate the correlation coefficient was —0.492
(P<0.01).
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TBA N
1.5
SPSS15.0 One — Way — ANOVA
Duncan + o Bivariate Correlations
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2.1 12 h pH. N TBA
1 1 o pH 0.75 h(45 min)
pH 6.33 12 pH 5.42 12h  5h 3~4 pH
pH (0.48); 5-~8 (0.08) 8 ~12 (0.36)
o 0.75 h 3~12 .2 7~12 . 3-~4 9~12 . 5
11 ~12 . 6 10 ~12 . 7~8 11 ~12 (P<
0.01); 2 5~6 . 5 10 . 6 9 . 8 10
(P <0.05) . 12 h pH 5h 5~12
12 h N TBA
TBA o 0.8782~1.1745 mg/g Sh 5~8h
8~12 h ; TBA 0.2471~0.416 3 mg/kg 6 h 6~9h
9~10h 10~12 h o
1 12 h pH. N TBA

Tab.1 Changes of pork muscle pH glycogen lactic acid and TBA values after slaughter 12 h of Landrace

. h /(mg+g™) / . TBA/
Time after N pH N N (mmol * gprot™") N »
slaughter Glycogen Lactic acid (mg ke ™)
0.75 12 6.33+0.08" 10 0.982 6 +0. 15" 12 0.7802+0.08% 17  0.260 8 0. 04"
2 12 6.13 £0.09"*" 10 1.174 5 +0.35" 12 0.8689+0.07* 17  0.258 2 +0.04°
3 12 5.95 £0.06""™ 12 1.120 3 +0.25° 11 1.112 7 £0. 10" 20  0.334 3 +0.05"
4 12 5.99 £0.10°" 11 1.165 6 0. 14* 12 1.1349+0.10A™“ 16  0.286 9 +0. 04"
5 12 5.85+0.09%"! 9 1.059 9 0. 17* 11 1.201 2 £0. 10" 15 0.302 5 +0.05*
6 12 5.86+0.09%™ 11 0.945 2 %0.13" 12 1.3376+0.12"™ 14  0.270 2 +0.03"
7 12 5.77+£0.07"%" 11 0.959 9 0. 15" 11 1.468 2 £0. 12" 11 0.323 0 +0. 05"
8 12 5.78 £0.09"* 11 0.8782 0. 11" 11 1.402 3 +0.15™ 12 0.338 6 +0.09"
9 11 5.63 £0.03" " 12 0.965 7 +0.09" 11 1.396 1 £0.10™ 12 0.360 0 +0.07"
10 11 5.55 +0.04" 9 1.036 0 +0. 12* 11 1.447 0 0. 11" 14 0.247 1 £0.03"
11 10 5.43 £0.04" 10 1.051 5 +0.13" 6 1.5277£0.26™ 6  0.2857 +0.14*
12 10 5.42 +£0.04" 8 1.014 0 0. 11* 4 1.6150+0. 19* 7 0.4163£0.11°
(P>0.05); (P <0.05)

(P <0.01) .
Rows with the same small letter within a row differ not significantly ( P >0.05) ; Values with the different small or capital
letter within a row differ significantly ( P <0.05 or P <0.01) .



1 : pH. N TBA 103
B R R i S
1.615 0 mmol/gprot. ? E Z :
7h 7~9h 9~ X H 2 L
12 h 0 0.75~4 h E f 1
0.75 h 5 3 %» 2 L
) 6 .3 z _5 N — s o
11 ~12 . 45 T |
12 . 0.75h | 2 3 4 5 6 7 & 9 10 11 12
SEJE IR Time after slaughter
6~12 N 7~12
1 12 h pH TBA
Fig.1 Changes of pork muscle pH glycogen lactic acid and TBA
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Tab.2 Correlations of pork muscle pH glycogen lactic acid and TBA after slaughter 12 h of Landrace
Index TBA pH Glycogen Lactic acid
TBA 1 -0.033 0.312* 0.355™
0.742 0.002 0.000
N 161 100 93 100
pH -0.033 1 -0.110 -0.599™
0.742 0.231 0.000
100 143 120 118
Glycogen 0.312™ -0.110 1 0.125
Sig. (2 - tailed) 0.002 0.231 0.194
N 93 120 124 109
Lactic acid 0.355™ -0.599™ 0.125 1
P 0. 000 0.000 0.194
N 100 118 109 124
Jok (P <0.01) . Correlation is significant at the 0. 01 level.
2.3 4<C pH- N N TBA
3 4 C pH N
TBA 0 pH 24 -~48 h 48 ~72 h 72 ~120 h 120 ~ 168 h
; 24 ~48 h 48 ~120 h 120 ~ 144 h
144 ~168 h ; 24 ~96 h 96 ~144 h 144
~168 h 24 h 4.237% 48 ~168 h 48 ~168 h ;
24 ~48 h 48 ~72 h 72 ~144 h 144 ~ 168 h 72 120 ~
168 h 96 h 144 h ; TBA 24 ~72 h 72 ~96 h
96 ~168 h o TBA 0.5 mg/kg >
4 °C TBA 24 h 0.192 2 mg/kg 144 h 0.471 8 mg/kg
(P<0.01) 0.5 mg/kg.
2.4 4<C pH- N N TBA
4 pH —-0.340( P <0.01) o
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Tab.3 Effects of different storage time on muscle pH values drop loss glycogen lactic acid and
TBA in the storage condition of 4 °C
/h 1% /(mg*g) ! TBA/
Storage time N pi N Drop loss Glycoge N (mmol + gprot =) N (mg - kg™
Lactic acid -
24 12 5.49 £0.09% 12 4.2374+1.08% 11 0.929 3 +0. 122 12 1.3378+0.08*% 10 0.192 2 +0. 055
48 12 5.60 £0.05% 12 1.251 2 0. 158 10 0.872 4 £0.09° 12 1.176 3+0.08B 10 0.296 5 +0.09ABb
72 12 5.57 £0.042 12 1.0253+0.08" 11 1.025 1 0. 172 12 1.750 2 £0. 1342 10 0.417 8 £0. 08B
96 12 5.59 £0. 052 12 0.8282+0.12B" 10 1.033 3 0. 14* 11 1.33900.134B> 10 0.367 1 £0.074Bab
120 12 5.64 £0.05% 12 0.9510+0.235 11 1.093 1 0. 162 12 1.177 0 £0. 11 11 0.389 4 £0. 0648
144 12 5.59 £0. 052 12 1.314 1 £0.278 11 0.800 8 £0.06° 11 0.943 7 £0. 115¢ 11 0.471 8 £0. 0442
168 12 5.58 £0.06° 12 0.7884+0.118> 10 0.947 9 +0.08" 10 1.1659 +0.15%< 10 0.464 7 £0. 067
(P>0.05); (P <0.05)
(P<0.01)

Rows with the same small letter within a row differ not significantly ( P >0.05) ; Values with the different small or capital

letter within a row differ significantly ( P <0.05 or P <0.01) .
4 4°C pH.

Tab.4 Correlations of pork muscle pH drop loss

in the storage condition of 4 °C

~

TBA

glycogen lactic acid and TBA of Landrace

Index A pH Drop loss Clycogen  Lactic acid
TBA Pearson correlation 1 0.146 ~0.160 ~0.209 0.124
Sig. (2 - tailed) 0.243 0.202 0.111 0.323
N 7 66 65 59 66
pH Pearson correlation 0.146 1 ~0.340" ~0. 134 -0.202
Sig. (2 - tailed) 0.243 0.002 0.264 0.077
N 66 84 82 71 78
Pearson correlation 0. 160 ~0.340™ 1 0.028 0.091
Drop loss Sig. (2 - tailed) 0.202 0.002 0.815 0.425
N 65 82 84 7 79
Pearson correlation 0. 209 ~0.134 0.028 1 0.139
Glycogen Sig. (2 - tailed) 0.111 0.264 0.815 0.245
N 59 71 7 74 7
Pearson correlation 0. 124 -0.202 0.091 0.139 1
Lactic acid Sig. (2 - tailed) 0.323 0.077 0.425 0.245
N 66 78 79 7 80
Jok (P <0.01) . Correlation is significant at the 0.01 level.
2.5 -20C pH. NN TBA
5 ~20 C pH 24 ~48 144 ~
168 72 ~96 h 144 ~ 168 h X
X X 24 ~120 h
120 ~ 144 h 144 ~168 h : TBA 24 ~96 h
96 ~120 h 120 ~ 168 h o =20 C 168 h
TBA 48 h 0.153 7 mg/kg 120 h 0.974 9 mg/kg 120
~168 hTBA  0.513 9 ~0.974 9 mg/ke 0.5 mg/kg 4C TBA
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5 -20°C pH. \ N TBA
Tab.5 Effects of different storage time on muscle pH values unfreeze water loss rate glycogen

and TBA in the storage condition of —20 °C

lactic acid

/% /

/b /(mg g™ TBA/
Storage time N pH N Unfreeze water N Clycoge N ('mmol * gprot =) N (mg+ kg-1)
loss rate Lactic acid
24 12 5.52+0.09% 12 5.493 4 +1.16° 12 1.026 8 +0. 132 12 1.2863 +0.08AB> 10 0.290 2 +0. 085"
48 10 5.51+0.06"" 12 4.5170+0.94° 10 0.9636+0.10° 12 1.206 1 £0.074B> 9 0.153 7 +0.025>
72 12 5.58+0.054B> 12 4.657 1 £0.86% 11 0.838 6 0. 132 12 1.638 8 £0. 16" 11 0.362 7 £0.08ABb
96 12 5.57£0.057Bb 12 4.703 7 +1.242 12 0.826 5 £0.05* 12 1.4525+0.1548 13 0.261 4 £0. 055>
120 8  5.72+0.09ABb 6 4.1197+1.132 6 1.148 8 +0.352 6 1.466 3 £0.0448 6 0.974 9 £0. 454
144 4 5.90 +0. 08" 4 3.4331«1.13% 3 1.327 4 +£0.21° 4 0.876 1 £0. 195 5 0.6319 0. 18ABab
168 3 5.88 +0. 134 3 2.111 0 £0.76° 3 1.310 5 +0. 16° 4 1.5872+0.13% 3 0.513 9 +0. 14ABab
(P>0.05); (P <0.05)
(P<0.01) .

Rows with the same small letter within a row differ not significantly ( P >0.05) ; Values with the different small or capital

letter within a row differ significantly ( P <0.05 or P <0.01) .

2.6 -20<C pH. N TBA
6 TBA  pH 0.424( P <0.01) TBA
-0.356( P <0.05) pH ~0.492( P <0.01) .
6 -20°C pH. N N TBA

Tab.6 Correlations of pork muscle pH unfreeze water loss rate glycogen lactic acid and TBA of Landrace

in the storage condition of —20 °C

Index A pi Unfreeze water loss rate  Glycogen  Lactic acid
TBA 1 0.424™ -0.356" 0.228 0. 068
Sig. (2 - tailed) 0.002 0.012 0.128 0.639
N 57 51 49 46 50
pH 0.424™ 1 -0.492* -0.178 -0.187
Sig. (2 - tailed) 0.002 0. 000 0.194 0.153
N 51 63 59 55 60
-0.356" -0.492* 1 0.246 -0.046
Unfreeze water ~ Sig. (2 — tailed) 0.012 0. 000 0.079 0.735
loss rate N 49 59 61 52 57
0.228 -0.178 0.246 1 -0.040
Glycogen Sig. (2 - tailed) 0.128 0.194 0.079 0.771
N 46 55 52 58 56
0.068 -0.187 -0.046 -0.040 1
Lactic acid  Sig. (2 - tailed) 0. 639 0.153 0.735 0.771
N 50 60 57 56 62
ok (P<0.01) ;* (P<0.05) .
Correlation is significant at the 0.01 level correlation is significant at the 0.05 level.
3
(1) pH o
pH 7.0~7.4 5.2~5.7°7, s 0~4C



106 33
92 h 4 h pH o 0~8h pH
0~4h pH o 12 h
pH 5h 5~12 ;
5h 5~8h 8~12 h 0.878 2 ~1.174 5 mg/kg ;
12 h 0.780 2 ~1.615 0 mmol/gprot
7 h 7~9h 9~12 h o pH
pH o
2 - (  TBA
TBA o TBA 0.5 mg/kg
. 12 h TBA 0.2471 ~0.4163 mg/kg
TBA o pH \TBA TBA
(2) pH- N N
o 4 C pH
N TBA o pH -0.340
o =20 C pH. TBA
o TBA pH 0.424
-0.356; pH -0.492;
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2 M . 1997: 352 -357.
. J. 2003 270
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4 ] 2003 25(2) 46 —47.
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6 . X pH J .
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