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Effects of cold atmospheric plasma on protein properties and structure
of Penaeus vannamei
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ABSTRACT: Objective To investigate the effects of cold atmospheric plasma (CAP) on protein properties and
structure of Penaeus vannamei. Methods The muscle protein of Penaeus vannamei were treated with different CAP
conditions (voltage: 20, 40, 60 kV; time: 1, 2, 3 min), and the index such as myogen, myofibrillar protein, surface
hydrophobicity, total sulfhydryl content, Ca**-ATPase activity, and sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) were investigated. Results Compared with the control group, with the increase of
treatment time and voltage, the myogen, myofibrillar protein content, total sulfhydryl content and Ca**-ATPase
activity of shrimp decreased significantly (P<0.05), while the surface hydrophobicity increased significantly
(P<0.05). when the treatment condition was 60 kV, 3 min, the changes of each index of the sample were the most

obvious. The SDS-PAGE showed that the myosin heavy chain of myofibrin enhanced, the accessory myosin bands
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gradually disappeared, and new protein bands appeared near the molecular weight of 25 kDa. Conclusion CAP

treatment promotes muscle oxidation of Penaeus vannamei, leading to protein denaturation.

KEY WORDS: Penaeus vannamei; muscle protein; cold atmospheric plasma; protein oxidation
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Fig.2 Effects of cold atmospheric plasma treatment conditions on
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Fig.4 Effects of cold atmospheric plasma treatment conditions on
total sulfhydryl content (n=3)
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Fig.5 Effects of cold atmospheric plasma treatment conditions on
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