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Tab.1 The birefringence of silk fibroin in different part of silk gland
middle gland
sample anterior gland silk fiber
middle region anterior region
Birefringence X 108 1.4 1.9 2.5 6.3
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Fig. 1 Raman spectra of a)degummed silk fiber, b) Fig.2 LAXS patterns of a)degummed silk fiber, b)
silk fibroin in anterior silk gland and ¢)silk fibroin in silk fibroin in anterior silk gland and ¢)silk fibroin in

middle silk gland middle silk gland
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Fig.4 LAXS patterns of drawn silk fibroin Draw-

ing ratio; a)R=0, b)R=10,c)R=15, d)silk fiber

Fig.5 Raman spectra of a)degummed silk fiber,b)drawn
silk fibroin Drawing ratio;R=15, Drawing rate;
500mm/min
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Fig. 6 Raman spectra of drawn silk fibroin
Drawing ratio: a)R=4,b)R=7,
¢)R=12,d)R=16

Drawing rate; 300mm/min
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Fig.8 Effect of water on conformation transition
a) normal sample (containing about 25% silk fi-
broin),
b) “dry” sample ( containing about 38% silk
fibroin)

Drawn to R=4 at a 500 mm/min rate
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Fig. 10 Raman spectra, effect of drawing ratio and rate on

the relative intensity of Amide X band of silk fibroin
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Fig. 11 Model of conformation transition of silk fibroin under stress
Drawing ratio: a)R=0, b)R=4, ¢)R=4-15, d)degummed silk

Drawing rate: 500 mm/min
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A MODEL OF THE FIBRILLIZATION MECHANISM OF SILK FIBROIN
THE CONFORMATIONAL TRANSITION OF FIBROIN BY STRETCHING

YU Tongyin, LI Guangxian
(Department of Material Science, Fudan University, Shanghai, Post code: 200433)

ABSTRACT
In this paper, the conformational transition of silk fibroin in different parts of silkgland
was determinated by Raman spectroscopy and LAXS. It was discovered that the B-sheet con-
formation of fibroin came into being gradually when the stress was increased. By stretching
the fresh fibroin directly with Instron, their conformational transitions were studied by Ra-
man spectroscopy. The denaturing process of silk fibroin under stress was revealed on micro-
cosmic levels, and a relevant model was made.

Key words Fibroin, Silkgland, Stress, Conformational transition, Raman spectroscopy





