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Thermal Properties of the Liquid Silk for Silkworms
O Domestic and Mutant Domestic and Wild Silkworm O

Toshihisa Tanaka, Y oshiko Magoshi, and Jun Magoshi

(Received March 5, 2003; Accepted May 16, 2003)

The thermal properties of liquid silk obtained from the domesticated silkworm (Bombyx
mori), the mutant domesticated silkworm (Sericin cocoon silkworm, Nd-s), and four wild silkworms
(Samia cynthia ricini, Dictyoploca japonica, Antheraea pernyi and Antheraea yamamai) were
investigated by differential scanning calorimetry (DSC).

The weak endothermic peak in the DSC curves for the liquid silk of the domestic
silkworm corresponded to the breaking of hydrogen bonds in the a-form of fibroin. The process
of crystallization of the liquid silk differed between domestic and wild silkworm. The starting
temperature of transition for the liquid silk of the domestic silkworm was calculated.
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Fig.1 DSC curves of the liquid silk from the normal
domestic and wild silkworms: (a) Bombyx mori,
(b) Samia cynthia ricini, (c) Dictyoploca japonica,
(d) Antheraea pernyi, (€) Antheraea yamamai.

<—— Endo.

002 Wg

30 90

T/O

Fig.2 DSC curves of the liquid silk from the mutant
domestic silkworm (Sericin cocoon silkworm;
Nd-s): (a) Anterior part (MA), (b) Middle part
(MM), and (c) Posterior part (MP) in Middle
division (Md) of silk gland.
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Fig.3 DSC curves of the liquid silk from the normal
domestic silkworm, Bombyx mori; (a) Anterior
part (MA), (b) Middle part (MM), and (c)
Posterior part (MP) in Middle division (Md) of
silk gland. The temperature range of measurement
was from 0O 140 to 1200.
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Fig.4 DSC curves of the liquid silk from the normal
domestic silkworm of Anterior part in Middle
division (Md) of silk gland, Bombyx mori; (@)
First scanning (00 1200), (b) Second scanning
(00 1200).
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Fig.5 DSC curves of the liquid silk from the wild
silkworm in the Posterior division (Pd); (a)
Dictyoploca japonica, (b) Antheraea pernyi. The
temperature range of measurement was from 0 140
to 1200.
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Fig.6 DSC curves of the liquid silk from the wild
silkworm in the Posterior division (Pd),
Dictyoploca japonica; (a) First scanning (00
1200), (b) Second scanning (00 1200).
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Fig.7 The change of DSC curves of the liquid silk
from the normal domestic silkworm in the
Middle part of Middle division (MM), Bombyx
mori on the heating rate. The heating rate is
(@) 100 minei, (b) 50 minoi, (c) 2.50 mino
1, (d) 2.00 mino?i, (e) 1.00 mino?, (f) 0.50
minot,
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Fig.8 The relation between the transition temperature
and heating rate. Ts, Tp, and H represent starting
temperature, peak temperature, and heat for
transition peak, respectively.
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