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Abstract: Objective This study investigates the effects of Gnaphalium affine extract (GAE) and sodium pyrophosphate
(PP) on the gel properties of pork myofibrillar proteins (MPs). Methods In a simulated Fenton oxidation system, pork
myofibrillar proteins were used as the research subject. Heat-induced pork MP gels were prepared by adding different
concentrations of GAE and PP. By analyzing the changes in characteristics such as the cooking yield, water-holding
capacity, whiteness, gel strength, texture, rheological properties, and microstructure of the gels, the effects of the

changes in cross-linking patterns induced by the synergistic antioxidant action of different concentrations of GAE and PP
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on the gel properties of pork myofibrillar proteins were investigated. Results Compared with adding GAE alone, the
addition of 0.2 mg/g protein GAE combined with 1 mM PP significantly improved MPs gel properties: cooking yield
increased by 8. 66%, water-holding capacity by 5.48%, and whiteness by 5.01% (P<0.05). While GAE addition
partially disrupted the gel network structure, an appropriate level of PP effectively mitigated this structural damage. The
GAE-PP combination significantly enhanced gel strength, hardness, and viscoelasticity (P<0.05), counteracting the
negative effects of protein oxidation and reinforcing the protein gel system. Gels containing both GAE and PP exhibited
higher storage modulus (G’) and loss modulus (G”) than those with PP alone. Microstructural analysis further revealed
that excessive PP caused severe network collapse, resulting in a coarser, more porous gel structure. Conclusion The

combination of GAE and PP at appropriate concentrations exerts a synergistic regulatory effect on the gel properties of pork

myofibrillar proteins.
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Fig. 1 Effects of oxidation and GAE/PP addition on cooking
yield, water-holding capacity and whiteness of MPs gel
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Fig. 2 Effects of oxidation and GAE/PP addition
on the strength of MPs gel

*2 SR GAE/PP BIFRMIT MPs 5 R A ERF M ( FHEREE ,n=3)
Table 2 Effects of oxidation and GAE/PP addition on texture properties of MPs gel ( mean + standard deviation, n=3)

w3 iy A d
B/ g L B IR A ik JIc = B
NonOx 459.37+79. 04" 0.310.01° 0.27+0. 04" 127.65+36.79"  39.84x12.72° 0. 040. 01°
Ox 387.43+9. 77" 0.27+0. 02" 0.22+0. 02" 86. 64+10. 82" 23.05+2. 95" 0.03+0.01°
Ox+G 257.66+118.43"  0.22+ 0.00° 0.23+0. 00" 58.92+28. 23" 13. 14+ 5. 96" 0.06+0. 01"
Ox+P1 301.33+126. 04"  0.30+ 0.05" 0.20=+0. 02" 61.95+29. 26" 19. 54+ 12.37" 0. 06+0.01°
Ox+P1+G 368. 13+31. 81" 0.26+ 0.02" 0.22+0. 00" 82.28+6. 06" 21.30=+ 2.73" 0.06=0. 01"
Ox+P2 211.41£71.23° 0.23+ 0.03° 0.21+0.03" 45.18+15.9" 10. 55+ 4. 96" 0. 06+0. 01"
0x+P2+G 202.95+57. 14° 0.23+ 0.01° 0.20=0. 03" 38.7627. 60° 8.96+ 1.62" 0.05+ 0.01™"
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Fig. 3 Effects of oxidation and GAE/PP addition on energy

storage modulus (G’) and loss modulus (G"”) of MPs
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JE O IR T I (BB AT SR AP R R, 5 6
LB H—2, GAE 5 PP [FBHAFERT Y G {H
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Fig. 4 Effects of oxidation and GAE/PP addition on the
microstructure of MPs gels
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