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Figure 1 Polarized light photos of silk fibroin solution in different parts of middle silk gland from silkworm
(a)anterior division; (b) anterior part of the middle division; (c¢) middle part of the middle division;

(d) posterior part of the middle division; (e) posterior division
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Figure 2 Polarized light photos of silk fibroin solution in middle silk gland from silkworm dried in air for 30min

(a) middle division; (b) posterior division
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Figure 3 Raman spectra of silk fibroin solution in different parts of middle silk gland from silkworm

(a) posterior part of the middle division; (b) middle part of the middle division; (¢) anterior part of the middle division
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Table 1 Relative intensity of each conformation of silk fibroin solution in different parts of middle silk gland from silkworm
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Figure 4 Viscosity - shear-rate results of silk fibroin solution in different parts of middle silk gland from different silkworms

(a) posterior part of the middle division; (b) middle part of the middle division;(¢) anterior part of the middle division
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Figure 5 Oscillatory characterization of silk fibroin solution in different parts of middle silk gland from the same silkworm

(a) posterior part of the middle division; (b) middle part of the middle division;(c) anterior part of the middle division
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Studies on the Structures and Properties of Silk Fibroin Solution in Different
Divisions of Silk Gland of Silkworm

JIN Yuan, ZHANG Yao-peng, HANG Yi-chun, LUO Jie, SHAO Hui-li* , HU Xue-chao
(State Key Laboratory for Modification of Chemical Fibers and Polymer Materials, College of Materials Science and
Engineering, Donghua University, Shanghai 201620, China)

Abstract: In this paper, the properties of silk fibroin solution from different divisions of silk gland
of silkworm (including the anterior, the middle and the posterior divisions) were investigated by
polarized microscope. Meantime, Raman spectrum and rotational rheometer were used to analyze the
structures and rheological properties of silk fibroin solutions in the different parts of the middle division
(including the anterior, the middle and the posterior parts). It was found that only the anterior division
and the anterior part of the middle division showed birefringence. Furthermore, with flowing from the
posterior part to the anterior part in the middle division of silkworm, the silk fibroin was gradually
transfered from random coil into a-helix conformation and then into -sheet, the viscosity and elasticity
of the silk fibroin solution decreased. These results implied that the liquid crystal state structure had
been possibly formed in the anterior part of the middle silk gland of silkworm.

Key words: Silkworm; Silk gland; Silk fibroin; Structure; Rheology





