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Abstact

The middle silk gland, that is a liquid silk thread gland consisting of silk protein, was taken
out and a silk monofilament was made by darwing rapidly to approximately 3 times. In order
to deteriorate the inter molecular hydrogen bonding force and to strectch it, the drawn silk
filament was swoolen in boiling water. The results obtained are as follows ; The silk gland
sample that just dried silk gland was occupied in crystalline region of silk-I type and random
amorphous region. According to the examination of X-ray diffraction and thermal analysis,
silk-II type crystal begins to appear partially in monofilament sample and spread to almost
complete silk-II type crystal in 65.2% drawn sample. And, orientation of silk fibroin molecule
increased suddenly in early stage with a rise of drawing ratiofrom birefringence and density,
and it was found that orientation of fibroin molecule was completed. As drawing ratio
increases relation with time of hydrolysis, birefringence appeared almost fixed a tendency.
Crystallization collapse by hydrolysis was not found in X-ray diffraction and thermal analysis.
But, amorphous region began to flow by treated hydrolysis, that orientation of crystallization
part was disturbed was supposed.
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Fig. 1. DSC thermograms of fibroin monofilament
stretched after being treated with D.W. at 100°C
for 20 min, in comparision with the silk fibroin : (a)
silk gland, (b) untreateq, (c) strefched by 25%, (d)
stretched by 50%, (e) strefched by 62.5%.
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Fig. 2. X-ray diffraction patterns of fibroin monofilament stretched after being treated with D.W. ot 100°C
for 20 min, in comparision with the sik fibroin . (q) sik gland, (b) unifreated, (c) strefched by 50%. ()
strefched by 100%. (e) stretched by 160%.
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Fig. 4. Draw ratio dependence on density of fibroin
monofilament stretched affer being freated with D.
W. at 100°C for 20 min.
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Fig. 5. Scanning electron micrographs for surfaces of fibroin monofilament stretched affer being treated with D.
W. at 100°C for 20 min : (a) untreated, (b) strefched by 25%, (C) stretched by 50%, () stretched by 62.5%.
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Fig. 7. X-ray diffraction patterns of 62.5% stretched fibroin monofilament hydrolyzed with 2N HCI at 30°C : (a) 4h,
(b) 8h. (c) 12h.
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Fig. 8. Scanning electron micrographs for surfaces
of 62.5% sirefched fibroin monofilament hydrolyzed
with 2N HCI at 30°C : (q) 4h, (b) 8h, (c) 12h.
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Fig. 9. DSC thermograms of 62.5% stretched fibroin
monofiloment hydrolyzed with 2N HCI at 30°C : (q)
4h, (b) 8h, (c) 12h.

vk fEriel & Sficme BMERARG S Mt
alate] Hiqdbare] Bome] sE7] R, BGHA
ol (iR o2 ffpElofzl AT Yzhele]zle},

m B

HEOHES BEGke BkEHIRe RS
S =, H3MER SHE] itMEle] 48 monofila-
ment-Z &fEsIAch o] HELS d{bA A TR K
FHHERES (KTAZ7] A8 igikaEe] FKikel
T Al 2] o8- AE(ERR-S 173 R o3 2ot

1. &l XARmHTe] #4220 (BhiiRetlssy
kS Silk 1749 £ R4EE Y random fE5E ﬁ%y‘%i
e el 2aded ot monofilamentitklol A= ERsHY
.5 Silk 1%k o] BEHsY] A<akel 6 %] (i
& 62.5% ALffEREol A= A 2] 5=48F Silk IMELEL S,
oi$§7fs‘7'5]‘ ;qo o]-/‘\olr/],

2. HENE ¥ %EE monofilamentiiElel] w]3)
iefde] R A mhshe @Ee YehRel &



#8 Monofilament 2] L {1z} 7}

fibroins;F2] Al ol Enigs)
fibroiny-1-2] fid@le] semkE o).

3. Tk fErEREel) 98k %E@%Fr’%‘—"— fEfpdse] |5
of whebA sk Emel vk =, ke R
Bef ko] BfRell A= AE(de] rfgtel wel IR
R A8 dAsA el Bladsiibo #iTs
o fitgile] EA o1zl miEe] o #ifssle
Zlo] IRz At

4. 62.5% HEMRERS ke H5-2) XigE
P2 hoksrfgedl e8] fomel ezl A7y
R IIEE dolutx] eigkut. #arthell A e hk o
ﬁ?ﬁl IEFRRE o] Mol whel Bk peak iR

= (IR o2 #28h8te] ko iggErte] of sl &5
PELJEJ«] mSERAER o) R Qlslel #hREhare] B
el BEAIcHE zlo) XiRuldr 458238 HEA|
=S

wrhnsted

S 30K

Hermans P. H. and A. Weidinger (1949) Change in
Crystallinity upon Heterogeneous Acid Hydrolysis
of Cellulous Fibers. J. Polym. Sci. 4 : 317-322.

Hermans P. H. and A. Weidinger (1950) Quantitative
Investigation of X-ray Diffraction by "Amorphous”
Polymers and Some Other Noncrystalline Substances.
J. Polym. Sci. §: 269-281.

Hermans P. H. and A. Weidinger (1951) Crystallinity
of Celluloses after Treatment with Sodium

gl ol o] 3t B4 3} 167

Hydroxide (Mercerization). J. Polym. Sci. 6 :533-
538.

R 8 (1980) RO X HUSTZm. 18 #BkkoiEE.
225-242.

Hyde A. J. and C. Wippler (1962) Molecular Weight
of Silk Fibroin. J. Polymer Sci. 58 : 1038-1088.

Filll 1 (1957) {RCBisssnulies - & 2 ok,
HRROTERE. 396-424.

AN (1980) HOTEMHERE & £ %M. B #ikko
¥, 209-224,

Al 1, REIEE (1983) #1714 7w { > Dt - ¥
. ﬁ‘i&%ﬁ;ﬁ 39 : 353-363.

SEFFIBIT (1980) ARHHROOR k.

271-292.
AN FE (1957) 74 7oA Ok, RO,
259-269.

Bl i (1974) BERIZ L D47 (70 { 29T
ﬁbm@g{t B Tam e 31(7) - 463-465.

B (1985) fﬁ@fuaaftéﬁ‘fﬁﬁh BTl E 34
98-101.

Jun Magoshi and Yoshiko Magoshi (1977) Physical
Properties and Structure of Silk V. Thermal Behavior
of Silk Fibroin in the Random-Coil Conformation.
J. Polymer Sci. 15 : 1675-1683.

F#R— (1957) BERRLL ) B2 2 8Os .
oL . 145-164.

BILGET, #3595, hE u%, BEa| £ T, TR IR,
M9 U (1988) XA, BF-EEATIZ L 3 Silk 1
RS ORAT. 1B 57 : 23-30.

B, TR (1987) AEMISIRIZ 15 KRB
t7aA > OFEERM L. HREEE 43 £ 4514455,



