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Analysis and evaluation of pork quality in major market varieties from
Shanghai Region
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ABSTRACT: Objective To construct a quality evaluation system for the main-sold pork in Shanghai and analyze
the appearance, texture, nutrition, and flavor indicators of different pig breeds. Methods A total of 95 samples of
the longissimus dorsi muscles were collected from 7 boar breeds, including Pudong White pigs. Fifty-five parameters

were detected. Correlation analysis and radar charts were used to determine the core indicators for quality evaluation.
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Results In terms of appearance quality, different pig breeds showed differences in indicators such as pH and
moisture content. Shawutou pigs, Pudong White pigs and Shanghai White pigs had slightly lower water content,
while Shawutou pigs had a high drip loss rate. Topigs had slightly higher intramuscular fat content. Correlation
analysis showed that the water content was negatively correlated with 24-hour drip loss. Regarding texture, Fengjing
pigs had high shear force, Topigs had high hardness. Correlation analysis showed that the shear force was negatively
correlated with hardness and positively correlated with elasticity. In terms of nutritional quality, it showed that the
protein content in Shanghai local pig breeds was higher than that in common Duroc-Landrace-Yorkshire pigs.
Three-way crossbred pigs and Shanghai White pigs had slightly lower fat content. The proportion of essential amino
acids was the lowest in three-way crossbred pigs. In terms of flavor quality, the total amount of umami amino acids in
each pig breed was similar. Shanghai White pigs had a high content of cytidine monophosphate, three-way crossbred
pigs and Fengjing pigs had a high content of uridine monophosphate, Topigs had a low content of multiple
flavor-related nucleotides, and Shawutou pigs had a high content of adenosine monophosphate. Correlation analysis
showed that aspartic acid was positively correlated with the total amount of umami amino acids. Conclusion A
quality evaluation system for Shanghai pork can be constructed around 13 core indicators, including water content,
conductivity, shear force, hardness, resilience, protein, fat, magnesium, potassium, selenium content, adenosine
monophosphate, inosine monophosphate, and aspartic acid. In the future, relevant factors need to be comprehensively

considered to construct a comprehensive evaluation model.
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Table 1 Main commercially available pork varieties, sampling amount, feed composition and nutritional index
information in Shanghai
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Table 2 Testing parameters and methods
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Table 3 Correlation analysis of appearance indicators

Ko 24 h iK1 2 SHR ML M a M b LIS i
IKAN OB 1.000 -0.380 0.091 -0.258 0.059 -0.179 -0.235
: (0.000%*%) (0.000%*%*) (0.388) (0.013%%) (0.575) (0.086*) (0.023%*)
N -0.380 1.000 -0.393 0.149 0.185 0.226 —0.145
24 h ABUR (0.000%**) (0.000%%*%) (0.000%*) (0.155) (0.076%) (0.030%*) (0.165)
o 0.091 ~0.393 1.000 ~0.258 0.029 —0.144 ~0.006
(0.388) (0.000%**) (0.000%**) (0.013%%) (0.780) (0.169) (0.956)
M L ~0.258 0.149 ~0.258 1.000 ~0.650 0.667 0.478
(0.013%%) (0.155) (0.013%%) (0.000%*%*) (0.000%**) (0.000%**) (0.000%**)
2 0.059 0.185 0.029 ~0.650 1.000 ~0.204 ~0.637
(0.575) (0.076%) (0.780) (0.000%%%*) (0.000%%%) (0.050%) (0.000%*%)
A b -0.179 0.226 -0.144 0.667 -0.204 1.000 0.162
(0.086%) (0.030%*) (0.169) (0.000%*%) (0.050%) (0.000%**) (0.120)
WL T ~0.235 —0.145 ~0.006 0.478 ~0.637 0.162 1.000
H (0.023%*) (0.165) (0.956) (0.000%%*%) (0.000%*) (0.120) (0.000%*)
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Table 4 Correlation analysis of texture indexes

LIk T pE W2 1 R S MELIgEPE Je it R [ 544

¥4 4 1.000 —-0.283 —0.151 -0.071 0.426 —-0.052 0.003 0.147 0.128
- (0.000***)  (0.006***) (0.149) (0.499) (0.000***) (0.618) (0.979) (0.159) (0.223)
i -0.283 1.000 0.867 0.397 —0.091 0.530 0.514 -0.336 -0.129
- (0.006***)  (0.000*%**)  (0.000%**)  (0.000%**%*) (0.387) (0.000***)  (0.000%**)  (0.001*%*%*) (0.217)

W L -0.151 0.867 1.000 0.342 0.079 0.393 0.424 -0.361 -0.187
(0.149) (0.000*%**)  (0.000%**)  (0.001**%*) (0.450) (0.000***)  (0.000%**)  (0.000%**%*) (0.073%)

B -0.071 0.397 0.342 1.000 0.123 0.259 0.202 —0.123 -0.028
(0.499) (0.000***)  (0.001***)  (0.000%**%*) (0.242) (0.012%%*) (0.053%) (0.239) (0.788)

B 0.426 -0.091 0.079 0.123 1.000 0.155 0.298 0.087 0.198
(0.000***) (0.387) (0.450) (0.242) (0.000***) (0.139) (0.004***) (0.406) (0.058%)

LU 4 —-0.052 0.53 0.393 0.259 0.155 1.000 0.835 0.414 0.018
) (0.618) (0.000%**)  (0.000%**) (0.012%%*) (0.139) (0.000***)  (0.000%**)  (0.000%**%*) (0.864)

B 0.003 0.514 0.424 0.202 0.298 0.835 1.000 0.342 0.317

* (0.979) (0.000%**)  (0.000%**%*) (0.053%) (0.004***)  (0.000%**)  (0.000***)  (0.001***)  (0.002%**%*)

PP 0.147 -0.336 -0.361 —0.123 0.087 0.414 0.342 1.000 0.181
- (0.159) (0.001***)  (0.000%**) (0.239) (0.406) (0.000***)  (0.001***)  (0.000%**%*) (0.083%)

[ 0.128 —-0.129(0.2 -0.187 -0.028 0.198 0.018 0.317 0.181 1.000

(0.223) 17) (0.073%) (0.788) (0.058%) (0.864) (0.002%**) (0.083%*) (0.000***)
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Table 5 Correlation analysis of flavor index umami substances
REAm  NAR ﬁﬁifm Nt FRATR N LR IR
P 1.000 —0.007 0.765 —-0.105 0.267 0.326 —0.253 0.598
= (0.000%**) (0.986) (0.016**) (0.789) (0.488) (0.392) (0.512) (0.089%)
B —0.007 1.000 0.639 0.346 0.121 —0.138 —0.337 —0.181
(0.986) (0.000***) (0.064*) (0.361) (0.756) (0.723) (0.376) (0.641)
= T B 0.765 0.639 1.000 0.143 0.283 0.161 —0.411 0.343
BERRIERRA (0.016**) (0.064*) (0.000%**) (0.714) (0.460) (0.678) (0.272) (0.366)
Wt -0.105 0.346 0.143 1.000 0.205 0.642 0.156 0.141
B (0.789) (0.361) (0.714) (0.000***) (0.597) (0.062%) (0.688) (0.718)
R 0.267 0.121 0.283 0.205 1.000 0.544 0.679 0.140
P (0.488) (0.756) (0.460) (0.597) (0.000%**) (0.130) (0.044%*%*) (0.719)
5,1 0.326 —0.138 0.161 0.642 0.544 1.000 0.529 0.637
’ (0.392) (0.723) (0.678) (0.062%) (0.130) (0.000***) (0.144) (0.065%)
WLt —0.253 —0.337 —0.411 0.156 0.679 0.529 1.000 —0.049
(0.512) (0.376) (0.272) (0.688) (0.044**) (0.144) (0.000***) (0.900)
[Ty 0.598 —-0.181 0.343 0.141 0.140 0.637 —-0.049 1.000
T (0.089%) (0.641) (0.366) (0.718) (0.719) (0.065%) (0.900) (0.000***)
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