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The Structural Changes in Silk Fibroin Induced by Methanol and Dilute
Hydrochloric Acid and Its Photo yellowing Reduction Effect

Jeong Dae Jang
Dept. of Textile & Clothing, Pusan National University, Busan, Korea

Abstract : Degummed silk from Bombyx mori was dissolved in 9.3M lithium bromide solution. The regenerated silk
fibroin films were completely c-randomcoil type as shown by x-ray diffraction and infrared spectroscopy. The structural
changes in silk fibroin induced by immersion into methanol and dilute hydrochloric acid and its photo-yellowing effect was
studied. The changes of crystallinity were measured by infrared spectrometer. Yellowness index caused by ultraviolet irra-
diation were observed as a function of the structural change on silk fibroin. On treatment with methanol, a-randomcoil
silk film is converted to the B-form structure. After the treatment of hydrochloric acid on B-form structure in silk induced
by immersion into methanol, -form in silk fibroin is partially decreased. Crystallization owing to B-form transition
reduced the initial yellowness index by ultrviolet irradiation. A little B-form structure in silk fibroin increased the initial

yellowness in comparision with more B-form structure.
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Table 1. Characteristics of silk fabric
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Table 2. Treatment condition of silk fibroin samples

. Density Weight Thickness
Fabric Weave (count/cmz) (g/mz) (mm)
Silk Plain 34X24 95 0.21

Status Sample no. Treated Remark
Sample 1 un

Fabric Sample 2 methanol 100%
Sample 3 0.0IN hydrochloric acid EE(1986)
Sample 4 un

Regenerated Sample 5 methanol 50vol% BA(1974)

film Sample 6 0.01N hydrochloric acid

on sample 5
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Fig. 1. X-ray diffraction curves of degummed silk and regenerated silk
fibroin film.
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Fig. 2. Infrared spectra of silk fabrics.
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Fig. 3. Infrared spectra of regenerated silk fibroin film.
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Fig. 4. Relation between the yellowness index and the irradiation time of
ultraviolet on silk fabric.
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Fig. 5. Relation between the yellowness index and the irradiation time of
ultraviolet on regegerated silk fibroin film.
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