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Oxidation properties of protein and amino acid using RF oxygen plasma
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In the field of medicine, the treatment of a robust protein with an infectious ability has

been necessary, as well as the disinfections of microorganism and viruses on medical

equipments. The β-sheet structure, that is the second order protein structure is

contained in the abnormal prion protein, which causes the prion disease. In this

research, the oxidation process of proteins using the RF oxygen plasma is investigated.

The feather keratin having a similar structure to the prion protein is used as substitute

of the prion protein processing. The keratin protein is contained a plenty of cystine, and

it forms a polypeptide with the β-sheet structure made from a large amount of

disulphide bonds. Moreover, the oxygen plasma also decomposes the cystein that

consists of the keratin protein in order to investigate the treatment of the first order

structure of the protein. The treatment chamber is made of the stainless steel and

evacuated to several Pa, and the oxygen gas is introduced up to several Pa. RF power

of 13.56 MHz was applied to the ICP type antenna, and oxygen plasma was generated

in the chamber. The keratin protein and cystein are put on the calcium fluoride

substrate in the chamber. The time evolution of the keratin and cystein is observed in

FTIR spectra using the ATR. The initial densities of keratin and cystein on the substrate

were the same, 0.13 mg/cm

2

.  The temporal variation of the peak height at 525 cm

-1

 in

the FTIR spectra of the keratin protein was obtained. The β-sheet structure is

decomposed approximately 90% for 180 min treatment. The peaks of C-H at 1300 cm

-1

,

C=N at 1700 cm

-1

 and N-H at 3300 cm

-1

 also decreased gradually with time. CO

2

 were

generated as by-products by oxygen plasma treatment. The peaks in the spectrum of

cystein also decrease by the oxygen plasma irradiation. The decomposition rate of

cystein reached to 90% after 180 min.After the plasma treatments of the keratin protein

and cystein for 120 min, the peak of sulfoxide and sulfonic acid appeared in vicinity of

1064 cm

-1

 and 1138 cm

-1

 on the cystein spectrum. This result indicates that proteins

and amino acids are oxidized by the oxygen plasma.
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