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Fig.1 Esterification degree of silk fibroin
with dithioglycolic acid
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Table |. Changes in the tensile strength and elongation of esterified silk exposed to the sun-light.
Time of ] Tensile strength - Elongation )
- A A’ Al B B Y
esteritication Not exposed Exposed A X100 Not Exposed Exposed 7 X 100
Native sill 3. 66+/" 2, 93%/0 60.8 16. 12% 4.94% 30.6
15min, 5. 40 3.49 64.6 16.87 6.23 36.7
30 3.75 2.61 69.8 14.23 5, 84 41,0
60 4.19 2.65 63.0 15. 31 5.36 35.0
120 3.91 2.86 73.3 16. 14 5,99 36.9
180 3. 86 2.70 69.9 15,25 5,54 36. 4

Exposed for 50hours. Temp. of suny place at 46°C. Exposed time :

day, Aug. 5~15, 1954,
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Table 3. Acylation degree of silk with thioglycolic acid chloride.

Treatment  Weight of Mol of serine Mol of threonine Weight of Weight of Mol of Acylation
time sillk ~in silk in silk Ba30, Combined S combined S degree

br 0,544 8 B.39% 10— 0.73%10-4  0.0189% 0.00268  0.811x10-1 8.89%
8 53510t 0,46k 10 0.0233 0.0032 1,00 x10-* 17.21
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Table 4, Acylation degree of sillk with thioglycolic acid chloride in the case that pyridine was added.

Treatment Weight of Mol of serine Mol of threonine
_ time o silie _in silk _in silk
Lhe 0.6165 9,50 10~%  0.835% 10~
3 0,674 10.30x 10~ 0. 90x 10
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Weight of Weight of Mol of Acylation
BaS0,, ~combined S combined S degree.
0.02308  0.00325  0.987% 104 9,559
0.0212 0.0029 0,910 10~ 8.13
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Table 5. Tensile strength and elongation of acylated silk.

Time of P ) y + : Tensile sirength  Elongation
acylation Tensile strength Elongation ratio ratio
Native silk 3.66+0. 09“/‘l 16. 12:t0.58% l 0 l 00

Tbe 5.08:£0.03 10.8240. 61 1.39 0.67

3 3.2940.41 10.084-0.38 0.89 062

Table 6. Tensile strength and elongation of acylated silk in the case that pyridine was added.

Eclz;rll:tigfl Tensile strength Elongation Tensxll_zhsgrength El;);xtgizgtlon
Native silk  3.66+0.09/% 16, 124:0.58% 1,00 1.00
1br 4,5040. 14 1,7340.17 1,23 0.73
3 4.0820.08 10.313:0.72 1.12 0. 64
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Table 7. Anglar broadness of X~Ray diffraction
pattern Ay on eguatorial line.

o Sample  Anglar
Troatmeny Tgment Degeoof 1 broadnes
Native silk 0. 645
1996 DTGA o 5,697 0. 645
61%DTGA 1 13.45 0. 655
TGAC! 3 17.21 0.784
TGAC! add pyridine 3 8.13 0.811
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Summary

Silk fibroin was ‘esterified with dithioglycolic acid
or acylated with thioglycolic acicdl chloride and then
The
results obtained in this experiment were as follows :

1.
the concentration of dithioglycolic acid.

2.

with the progress of esterification or acylation, but not

some properties of the silk fibroin were studied.

The degree of esterification was incrensed with

At first the tensile strength of the silk increased

increased in proportion to these treatments, When the
concentration of dithioglycolic acid was increased or
the time of the treatment with thioglycolic acid chloride
was long, the tensile strength decreased.

3,

chemical honds were built between the molecular

The elongation of the silk decreased because

chains.
4.,

decrease of the tensile strength and elongation of est-

When silk was exposed to the sunlight, the

erified silk was smaller than that of native silk.

5. On the solubility in alkali, esterified silk was
lower than native silk, but when the treatment time
was longer, samples were degenerated and their sol-
ubility increased.

8.

showed that the esterification and acylation are the -

The X-Ray diffraction patterns of the silk-

reactions on the surface of silk fibroin micelles and
in case of concentrated reagents, the orientation of .
the micelles is irregular.

(Laboratory of Natural Textile chemistry, Faculty

of Textile and Sericulture, Shinshu University. )




