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Effect of Interaction between Protein Phosphorylation and S-Nitrosylation on Mutton Tenderness during Postmortem Storage
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Abstract: Postmortem mutton longissimus dorsi was minced and treated separately with phosphatase inhibitor, kinase
inhibitor, S-nitrosoglutathione and nitric oxide synthase (NOS) inhibitor to control the degrees of phosphorylation and
S-nitrosylation. The effect of interaction between protein phosphorylation and S-nitrosylation on mutton tenderness during
postmortem storage were investigated by analyzing the changes in the phosphorylation level, S-nitrosylation level, pH,
myofibrillar fragmentation index (MFI), desmin and troponin-T degradation of the treated mutton samples during storage at
4 °C. The results indicated that phosphorylation levels were significantly higher (P < 0.05) in the phosphorylation-controlled
group than in the phosphorylation and S-nitrosylation-controlled group in the early (012 h) and late (48-72 h) stages of
storage, suggesting that protein S-nitrosylation inhibited its phosphorylation. When phosphorylation and S-nitrosylation
modifications acted simultaneously, phosphorylation modification was dominant in affecting pH and its effect could be
further enhanced by S-nitrosylation. On the contrary, S-nitrosylation played a major role in destroying the internal structure
of myofibrillar proteins in mutton longissimus dorsi. When they occurred simultaneously, protein phosphorylation inhibited
its S-nitrosylation; conversely, protein S-nitrosylation may promote the inhibitory effect of protein phosphorylation on
desmin degradation. During postmortem storage, the interaction between protein phosphorylation and S-nitrosylation

varied at different reaction periods, but both ultimately resulted in a decrease of troponin-T degradation. In conclusion,

Wk HH: 2023-04-17
ﬁAﬁE FIFAERAM LI (2013001101000 5 EZEBHARRIFESHERFEESHE (31801612)
—EH i M4 (1991—)  (ORCID: 0000-0003-1842-9326) , , YHili, 14, WF5e5 A SR,
E-mail: mantingdu@ 163.com
SEEEE T AL (1975—)  (ORCID: 0000-0002-2074-0351) , L, #d%, T, W7 A SN L 50 & 22kl
E-mail: baiyanhong212@163.com



18 2024, Vol.45, No.02

E6miltl =

XA LY

the interaction between protein phosphorylation and S-nitrosylation negatively influences the tenderness of mutton during

postmortem aging.
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