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The Proteomic Analysis of Beef Tenderness after Electrical Stimulation

SHEN Jin ( Xintai Agricultural Bureau, Xintai, Shandong 271200)

Abstract [ Objective ] To research the effects of electrical stimulation (ES) on beef protein in the mature process after slaughter. [ Method ]
The differential proteins were identified using the system of two-dimensional electrophoresis gels on muscle longissimus to analysis the relations
to tenderness in this system. Differential protein spots with significant degradation during muscle longissimus ES were analyzed after 1 and 3 d
of slaughtering. [ Result] Compared with no ES samples, twelve protein spots were down-regulated significantly at 1 and 3 d postmortem as a
result of electrical stimulation. These proteins were identified as nine types: desmin, troponin T alpha isoform, myosin binding protein H, cre-
atine kinase, triosephosphate isomerase, peroxiredoxin-6, phosphatidylethanolamine-binding protein, histone H3. 3-like isoform 2, methyl-
transferase. [ Conclusion] Proteins of nine types affects tenderness as a result of electrical stimulation through four pathways including glycolyt-
ic metabolic pathway, calpains pathway, lysosomal pathway, and oxidative stress pathway. These pathways indicate that meat tenderness is
closely related to oxidation and apoptosis, electrical stimulation inhibites proliferation, accelerates oxidation and apoptosis and finally acceler-

ates meat tenderization.
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Fig.1 Comparative analysis of the expressed protein patterns

between no simulated group and 1 d post-ES group
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Fig.2 Comparative analysis of the expressed protein patterns in

between no simulated group and 3 d post-ES group
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Table 1 Identified differential proteins from muscle longissimus of Chinese Yellow crossbred bulls in 1 d post-ES samples
% NCBI IE=3 . 1|7 2 2% AL =x
ik o EITAFS IS e sy qggy VB B P
. . NCBI serial Coverage of Theoretical
Species Code Protein name PMF (MS) score . .
number serials // % molecular weight
R 1 Cytoskeletal protein 3610 Desmin 8112959452 276 49 5.21/52 530
6310 Troponin T alpha isoform 2i 11352725 195 35 9.53/27 793
1 B 70 ) & [ Kinase inhibitor 2207  phosphatidylethanolamine — i 1259913 277 73 6.96/20 973
protein binding protein
R Metabolic enzyme 4312  Creatine kinase M chain i 14838363 166 22 6.63/42 944
ALY E AL 5316  Peroxiredoxin —6 2115902790 231 50 6.00/25 051
Peroxiredoxin 6301  Peroxiredoxin —6 2115902790 294 47 6.00/25 051
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Table 2 Identified differential proteins from muscle longissimus of Chinese Yellow crossbred bulls in 3 d post-ES samples
; NCBI £ 512 J S P
ik 445 HIRAFS T ewr sy gy TVEEE B P
Species Code Protein name send PMF (MS) score overage o coretica
P number serials // % molecular weight
A28 1 Cytoskeletal protein 6703 myosin binding protein H i 1296479376 144 50 5.82/53 636
6705  histone H3.3 - like isoform 2 211296202278 54 38 11.58/13 636
1R} 7 Metabolic enzyme 3703 creatine kinase M — type 21160097925 194 61 6.63/43 190
4306 triosephosphate isomerase 21161888856 210 82 6.45/26 901
5310 triosephosphate isomerase 2161888856 127 75 6.45/26 901
F JL4LF2 i Methyltransferase 3302  methyltransferase i 1116248579 80 35 6.23/24 793
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