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Dissolution of Antheraea pernyi raw silk with calcium nitrate ethanol solution
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ABSTRACT

Antheraea pernyi silkworm is one of typical wild silkworms, which spins a tawny color cocoon. The cocoon has been
used as a resource for textile material due to strong chemical stability and good mechanical properties. In this study,
to increase the solubility efficiency of A. pernyi silk fibroin, the composition of dissolution solvent were examined. Cal-
cium chloride tertiary system, normally used for dissolution of Bombyx mori silk fibroin, does not act on 4. pernyi silk
fibroin. Calcium nitrate system dissolves A. pernyi silk fibroin, and calcium nitrate ethanol system do more easily than
calcium nitrate system. Amino acid composition of A. pernyi silk fibroin obtained after dissolution is mainly composed
of alanine, glycine, and serine. 4. pernyi silk fibroin would be used for non-textile applications near future.
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Fig. 1. Effect of temperature of calcium chloride solution on the
solubility of Antheraea pernyi silk fiber for 1 h.

Table 1. Degumming loss percentage of Antheraea pernyi silk fiber

Materials degumming ratio (%) Reference

A. pernyi raw silk fiber 16.8 This study
A. pernyi silkworm cocoon 17.1 Shin et al. (2012)
Bombyx mori (BaegOkJam) fiber 254 Kweon et al. (2012)
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Fig. 2. Effect of temperature on the solubility of Antheraea pernyi
silk fiber treated with molten calcium nitrate hydrate for 1 h.
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Fig. 3. Effect of calcium nitrate hydrate and ethanol ratio on the
solubility of Antheraea pernyi silk fiber treated at 90°C for 1 h.
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Fig. 4. Solubility curves of Antheraea pernyi silk fiber treated
with calcium nitrate hydrate and ethanol mixed solution; (a)
100 g calcium nitrate hydrate/100 ml ethanol, (b) 200 g calcium
nitrate hydrate/100 ml ethanol, (c) 300 g calcium nitrate hydrate/
100 ml ethanol, and (d) 400 g calcium nitrate hydrate/100 ml
ethanol.

Table 2. Amino acid composition of Antheraea pernyi sillk
protein

amino acid degﬁﬁﬁircyllyfliber dissﬁivé?jr?'fgroin aci% ;?)zzier

asp 5.1 6.2 2.9
glu 0.9 1.2 2.5
ser 124 12.1 18.0
gly 30.2 344 43.7
his 04 0.2 04
arg 32 29 0.7
thr 0.6 04 -
ala 37.3 34.0 26.0
pro - 0.1 2.0
tyr 6.7 5.8 0.3
val 1.0 0.6 -
met - 0.8

ile 0.4 0.5 0.7
leu 04 0.6 0.6
phe 14 - 0.2
lys 0.2 04 0.9
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