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Abstract

Silk protein has been explored to be used for biomedical applications for several decades. However, it has not been used
in this field cause to their irreversible crystallization after dissolving in water. The existing methods of silk protein
hydrolysis using silkworm cocoon were used with harmful solvents and through a very complicated process. Therefore,
we have developed novel methods for the production of water-soluble hydrolysate using silkworm gland. We man-
ufactured two types of silkworm gland-derived hydrolysate (water-soluble SGH, SSGH; total SGH, TSGH) and com-
pared the characteristics with commercial cocoon-derived sericin hydrolysate (CSH). The molecular weight of SGH
ranged from 7 to 50 kDa (SSGH) and 5 to 15 kDa (TSGH) within glycine, alanine, and aspartic acid as a main amino
acid composition. In contrast, CSH ranged from 15 to 50 kDa within serine and aspartic acid. The results of FTIR
implied that SGH was more soluble form than CSH, as shown by the decrease in the B-sheet structure at 1630 cm™ on
amide I peak. In comparison with 10% fetal bovine serum, 0.1% (1 mg/ml) SSGH had equivalent effect on the pro-
liferation of human dermal fibroblasts and mesenchymal stem cells. All results of the SSGH made by novel man-
ufacturing process indicate the SSGH is more preferable as a culture medium supplement than cocoon-derived sericin.

Key words : Cell culture, Medium supplement, Sericin, Silkworm gland hydrolysate
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Fig. 1. The manufacturing process of silkworm gland hydrolysate.
hydrolysate (b), and total silkworm gland hydrolysate (c).
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Table 1. The main amino acid (in mole %) composition of silkworm
gland hydrolysate and cocoon-derived sericin hydrolysate

Amino acid SSGH TSGH CSH
Asx 12.4 259 33.6
Glx 54 7.0 4.8
Ser 9.9 8.3 25.0
Gly 29.5 18.7 8.6
His 1.7 1.1 1.8
Arg 2.2 2.6 3.9
Thr 24 1.8 7.3
Ala 15.3 14.2 2.8
Pro 1.9 1.9 04
Tyr 7.2 6.3 4.4
Val 43 4.1 3.5
Met 0.3 0.3 0.2
Cys2 0.6 0.2 0.2

Ile 1.8 1.7 0.7
Leu 1.8 1.6 0.9
Phe 2.1 1.5 04
Lys 1.3 3.0 1.6

SSGH: soluble silkworm gland hydrolysate, TSGH: total silkworm gland
hydrolysate, CSH: cocoon sericin hydrolysate
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Fig. 2. Comparison of molecular weight of silkworm gland
hydrolysate and cocoon-derived sericin hydrolysate. Lane 1,
marker; lane 2, soluble silkworm gland hydrolysate (SSGH);
lane 3, total silkworm gland hydrolysate (TSGH); lane 4,
cocoon-derived sericin hydrolysate (CSH).
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Fig. 3. FT-IR spectra of silkworm gland hydrolysate and cocoon-
derived sericin hydrolysate.
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Fig. 4. Cell cytotoxicity assay of mesenchymal stem cells (a) and
fibroblasts (b) after 24 h of cell culture with silkworm gland
hydrolysate and cocoon-derived sericin hydrolysate.
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Fig. 5. Effect of silkworm gland hydrolysate and cocoon-derived
sericin hydrolysate on the proliferation of mesenchymal stem
cells (a) and fibroblasts (b).
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