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Structural Characteristics of Regenerated Antheraea pernyi
Silk Fibroin Film treated with ethanol
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ABSTRACT

Effects of ethanol treatment on the structural and thermal characteristics of regenerated Antheraea pernyi silk fibroin
(RSF) were investigated. Infrared spectroscopy and X-ray diffractometry showed that the conformational transition of
RSF might be affected by concentration of ethanol and its treatment time. The structure of RSF was rapidly changed from
random coil to B-sheet conformation when RSF was treated with less than 75% ethanol concentration. However, RSF
treated with ethanol(100%) did not show conformational change. Differential scanning calorimetry showed that exotherm
at 232°C disappeared and the intensity of endotherm at 228°C decreased with treatment of 75% ethanol. Dynamic thermal
analysis showed that loss modulus (E") and tan & of RSF treated with aqueous ethanol was broaden and shifted to higher
termperature in comparison with those of untreated RSE
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Fig. 1. FT-IR spectra of regenerated Antheraea pernyi silk fibroin
film treated with various concentrations of ethanel for 30 min ; (&)
untreated, (b) 100%, (c) 80%, (d) 75%, (e) 70%, (f) 60%, and (g}
40%.
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Fig. 2. FT-IR spectra of regenerated Antheraea pernyi silk fibroin
film treated with 75% ethanol ; (a) untreated, (b) 10 min, (c) 30
min, and (d) 5 h.

o] A} A=) Wyl A dshel e 80%
oet-g2 x5l Aol= o-helix 739 54 34 3]
A9} HHo] 26=21.2° ¥ A B-sheet F32| EAE 1}
el 34 H=1x FAFHT 70% ofsle] o 5
o) X3 2t Au| B el WE A$edE 20=17.2°,
204° FZol| A Ag el Bsheet 722 A F]=9) 20-
24.5%0 4 B-sheet W o-helix 725 wbedsl= 34 ¥a
2 Mo Fal glv olAke] AulEiE A% Amazd
HEe| A FZE WA E Cegd] dA 5=t 70%
F2de¢ &+ 2ok

Fig. 4% 75% olgb-& AR A7t Wzle] w2 =2pzt A
BB 2ol HEe XA AT} 1087} o kg A
&k A% 2 AsvEel &2 20=19.2¢04] B-sheet T
Z0] BEATAE BeiFT glon], Xl zke] Frlitell
ulel XA 3 Ak & ale] glo] A a Al B-sheet

Intensity

0 5 10 15 20 25 30 35
28
Fig. 3. X-ray diffractograms of regenerated Antheraea pernyi silk
fibroin film treated with various concentrations of ethanol for 30
min ; (a) untreated, {b) 100%, () 80%, (d) 70%, and (e) 40%.
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Fig. 4. X-ray diffractograms of regenerated Antheraea pernyi silk
fibroin film treated with 75% ethanol ; (a) untreated, (b) 10 min,
(¢} 30 min, and (d) 5 h.
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Fig. 6. Content of secondary structure of regenerated Antheraeca
pernyi silk fibroin film treated with ethanol for 3 h ; ¥ : Total
crystallinity, Il : B-sheet, @ : random coil, and A : o-helix.
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Fig. 8. Effects of treatment time on the dynamic loss modulus (E"}
of regenerated Antheraea pernyi silk fibroin film treated with 75%
ethanol ; (a) untreated, (b) 10 min, and (c) 5 h.
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