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Fig. 5 —38 Scanning electron micrographs of tussah silk fibers,

a : undegummed, b : conventionally degummed in sodium carbonatesodium silicate mixture system (10.4

%), c : conventionally degummed (10.4%), d :

conventionally degummed (6.9%) enzymatically degummed

with using trypsin (8.9%), e :enzymatically degummed with using Subtilisin Carlsberg (9.9%).

() : boil off ratio,
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Fig. 5 —39 Compression—thickness curves of degummed
tussah silk fibers,
(—) : degummed with using of sodium
carbonate,/ sodium silicate mixture system
at 98°C (boil off ratio, 6.9%).
(——-—) : degummed with enzyme, Subtilisin
Carlsberg, at 60°C for 120 min (boil off
ratio, 9.9%).
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Table. 5 —13 Mechanical properties of partially degum-
med and sericin fixed silk fibers as the
function of the reaction time of degum-

ming

Degumming b/ L°* Strength Elongation Initial tensile

time (min) (g/d) (%) resistance(g/ d)

0 0.073 3.50 17.0 73

0. 056 3.50 12. 2 67

10 0. 052 3.42 12.8 65

15 0. 045 3.30 13.1 63

20 0. 043 3.29 13.8 65

25 0. 038 3.28 14.5 61

30 0. 033 3.28 15.3 59

Note ; b : yellowness, L : whiteness.
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Table. 5 —14 b/L value of the control silk biber and
sericin fixation silk fiber treated by glutar
aldehyde with reducing agent.

Control GA—a*
b/L 8.3X10°?

GA-b**
7.8x10°*

20X10°2

* conventionally sericin-fixed by glutaraldehyde.
** sericin fixed silk using the reducing agent.
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Table. 5 —15 Spin probes having different functional

groups
4-0x0-TEMPO 0—N =0
methyl group
4-hydroxy-TEMPO O—N OH
4-amino-TEMPO O0—N >NH,
3-carbamoyl-PROXYL O—N CO(NH;)

TEMPO: tetramethyl-piperidinyloxy

PROXYL: tetramethylpyrrolidin-1-yloxy
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Fig. 5 —40 ESR spectra of the spin probes, a—d in
sericin/PVA (A) and sericin/PVP (B)
blend membranes. The membranes were
kept for 2 weeks at 25°C and a relative
humidity of 65% after sample preparation.
Spin probe: a; 4 —oxo—TEMPO. b ;
4 —hydroxy —TEMPO, C: 4 —amino—
TEMPO, d; 4 —carbamoyl—PROXYL,

R5-40 UV /PVAK (A) GolUIictY ¥ /PV

P (B) MESRZA~RY hJL. 65%RH, 25CT 2
BMMEHRDESRIRY b

&3 al

-

20G

Fig. 5 —41 Time dependence of the ESR spectra of 4 —
amino — TEMPO in sericin/ PVA mem-
brane after it was exposed to the moisten
atmosphere. The spectrum of the water—
immersed membrane (f) was also shown,
Details are given in the text™,

Time Chr) :a; 0,b; 7,c;30,d; 70,e; 94.

E5—41 4 —amino—TEMPO%X&F T3t U YV PV

ABDESRZARY kb
ERREOKRBEROAE.
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Table.

5 —16 The rotational correlation time (in ns) of different kinds of spin probes in PVA (PVP) and sericin/

PVA (PVP) membranes, The membranes were kept for different periods of time at 25°C, after they were

exposed to the moisten atmosphere.

PVA membrane Sericin /PVA PVP membrane Sericin /PVP
Time (day) membrane membrane
0 80 0 80 0 80 0 80
40—oxo—TEMPO 181) 0.312) 18 0. 36 8.6 0.15 9.8 0.22
4—hydroxy —TEMPO 47 0. 47 40 0.63 11 0,31 15 0. 33
4—amino—TEMPO 53 0. 46 33 0.34 14 0. 56 17 0. 26
3—carbamoyl —PROXYL 38 0.55 34 0. 56 14 0.30 18 0.68
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Fig. 5 —42 Strength—elongation curves of silk fibroin
fibers having different amounts of moi-
sture absorptions (a—e) and silk fiber in
water (f).
Moisture absorption (%) :
a; 0,b;4.2,c;6.6,d;10.1,e; 15.1,
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Fig. 5 —43 X—ray diffraction curves of the silk fib—
roin fibers conditioned in standard atmos
phere (20°C,65% RH) (a) and in wet
state (contained (170%) (b).
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Fig. 5 —44 Relationship between birefringence and moi-
sture absorption of silk fibroin fibers con-
taining different amounts of moisture
absorption,

—@ — : Calculated data according to
Her mans's theory.
—M — : Experimental data.
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Fig. 5 — 45 Schematic representation of structural
change of silk fibroin fiber in the course
of the moisture absorption.

(a) before absorption, (b) after absorption.
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