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Abstract

This review aims to report about silk which is a biomaterial connected to human life over a long pericd of time.
The scope of content included general features, composition and structures, characteristics and applications. Silk
is a natural protein fibers produced from silkworms. It is a unique fiber with excellent properties. Each silk fiber
is composed 2 main proteins, sericin and fibroin. The sericin is comosed of a high content of hydrophilic amino
acids. This makes it easy for it to dissolve in hydrophilic solvents such as hot water, acid, base or protease
enzymes, except in concentrated salt, acid or base solutions compared with other fibroin. Silk fiber has high
strength and biocompatibility. Recently, silk fibroin has been applied as biomaterial and the delivery system
of active ingredients. Sericin is regularly added in cosmetics, food and drinks for enhancing food nutrition and

good health. Therefore, it was suggested that silk is a valuable and important natural material in human life.
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Table 1 Amino acid compositions in silk fiber extracted from mulberry silk (Bombyx mori), and non-mulberry

silk (Samia cynthia ricini, Antheraea pernyi and Antheraea yamamai) (g/100 g of fibroin).

Amino acid B. mori S. c. ricini A. pernyi A. yamamai
Glycine 42.9 33.2 26.7 26.1
Alanine 30.0 48.4 48.1 48.1
Serine 12.2 5.5 9.1 9.0
Tyrosine 4.8 45 4.1 3.9
Aspartic acid 1.9 2.7 4.2 4.5
Arginine 0.5 1.7 29 3.5
Histidine 0.2 1.0 0.8 0.8
Glutamic acid 1.4 0.7 0.8 0.7
Lysine 0.4 0.2 0.2 0.1
Valine 25 0.4 0.7 0.7
Leucine 0.6 0.3 0.3 0.3
Isoleucine 0.6 0.4 0.4 0.4
Phenylalanine 0.7 0.2 0.3 0.2
Proline 0.5 0.4 0.3 0.4
Threonine 0.9 0.5 0.5 0.6
Methionine 0.1 Trace Trace Trace
Cystein Trace Trace Trace Trace
Tryptophan - 0.3 0.6 0.7

Source: Zhao and Asakura.'®

Table 2 Mechanical properties of silk compared to some biodegradable polymers.

Source of biomaterial Modulus uTsS Strain at break

(GPa) (MPa) (%)

Bombyx mori silk (with sericin) 5-12 500 19

B. mori silk (without sericin) 15-17 610-690 4-6

B. mori silk 10 740 20

Nephila clavipes silk 11-13 875-972 17-18

Collagen 0.0018-0.046 0.9-7.4 24-68

Cross-linked collagen 0.4-0.8 47-72 12-16

Polylactic acid 1.2-3.0 28-50 2-6

GPa = Gigapascal (x10°)
UTS = Ultimate tensile strength
MPa = Megapascal (x10°)

Source: Kundu et al."”
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