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ABSTRACT: Bombyx mori L.) larvae to plasma irradia-

-

effect on silk protein and silk surface morphology.
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I. INTRODUCTION 

Atmospheric pressure non-thermal plasma is being used extensively in research aimed 
at novel medical applications, including hemostasis and in cancer therapy as an alterna-
tive to surgery, chemotherapy, and radiotherapy.1–4 A potential advantage is that plasma 
supplies reactive oxygen species, reactive nitrogen species, charged species, UV light, 

5–17 More recently, 
18–26 

Plasma could offer a potential solution to the global food crisis by boosting crop yield, 
reducing cultivation time, and improving agricultural productivity.27 We have found that 

after their germination.28,29 -

30 

there are reports on the insecticidal effects of atmospheric pressure non-thermal plasma 
irradiation,31–32

-
Bombyx mori L.), one of the most 
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-

a valuable resource, silk33 34

35 targeted proteins,36 
and high-strength silk37

infections pathogenic to humans.38 

-
tein extracted from cocoons and the surface morphology of silk.

II. MATERIALS AND METHODS

A. Materials

undergone any thermal, mechanical, or chemical treatments. Alkaline protease, trypsin, 

B. Dielectric Barrier Discharge Plasma

-
vice.19,30 The device consisted of 20 stainless steel electrodes 1 mm in outer diameter and 

39,40 The 

2

C. Plasma Irradiation Conditions 
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D. Respiration Rate of Larvae

2 2 in the 

1 h after plasma irradiation.

FIG. 1: 
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E. Extraction of Sericin from Silk

for 90 min at pH 10.41

III. RESULTS AND DISCUSSION

A. Effects of the Dose of Plasma Irradiation

became negative on the sixth day as the larvae prepared to enter the cocoon stage. In 

over the day after plasma irradiation and then increased during the period until the next 

FIG. 2: -
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B. Effect of the Number of Plasma Irradiation Periods

-
p 

-

-
p 

FIG. 3: 
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p < 
0.05). Therefore, one-time plasma irradiation enhanced the production of silk cocoons.

C. Respiration of Silkworm

2 2

2 
2

3 produced by plasma42
3 

43 Moreover, the decrease in the respiration rate 

D. Properties of Silk

B. mori -

-

FIG. 4:
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absorption spectra of the solution extracted from cocoons produced by plasma-irradi-

FIG. 5: -

FIG. 6: 
for 6 days
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FIG. 7: -
radiation for 6 days

FIG. 8: -
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IV. CONCLUSIONS

-

sharply during the day after irradiation and then increased during the intervening period 

than that after 60 s.  

-

silk protein and silk surface morphology, but further study is needed to elucidate the 
mechanism underlying these effects. 
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