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Chemical Studies on the Silk Gut
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Table 1. Weight of silk worm and silk gland, moisture and dry matter contents of
silk gland in the fifth instar of Bombyx mori (Taihei X Chooan %

P iimar® | e wormey, Silk sland Sk gland | woistre | P )
st — — — 8220 17.80
nd | 2.40 220 ‘ 9.17 8209 17.91
3rd ’ 3.35 408 : 12.18 ‘ 81.06 18.94
4h 4.52 771 i 17.06 . 7761 22.39
s, 491 976 | 19.88 7693 23.07
67 5.20 1180 22.69 7442 25.58
70 5.45 1310 24.04 7216 | 2784
gr¥ | 5.08 | Isis 29.82 7151 28.49

* Matured worm.
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— Day in the 5th instar
Fig. 1. Making of the gut from the silk gland of Bombyx mori

(] ; Possible A ; Taihei X Chooan( 2)
M ; Impossible B ; Nichi 501X Shi 502( £)

Note ; Concerning A and B, Ist date of the 5th instar was 11th and 12th. May(1956)
and the mounting was 20th and 21st. May (1956) respectively.
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Table 2. Tenacity and elongation of the gut made from the silk gland
of the fifth instar

Day in the g Average size Tenacity of Unit | Elongatlon
S5th instar of gut (denier) one gut (g) tenacity (g/d) .
ath 185 447 2.42 | 7.4
S 407 1204 2.96 } 11.2
6 699 1970 2.88 i 11.0
T 1015 2216 2.18 ‘ 10.0
8 ik 1080 2270 % 2.10 10.5

* Matured worm. Measured gut is the part corresponding to the middle
division of silk gland and for the measurement Schopper yarn tester was
used at R.H=75%.
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—> Time after dissolution (min.)
Fig. 2. Viscosity of the fibroin in (12 : 16) Cu-En solution prepared from the gut

The gut was altered to Cu-En easy-soluble form with the procedure of experimental method

(iv). 1% fibroin in Cu-En solution was used for the measurement of viscosity. Above figure

was just the same in the cases of all guts made from the silk gland in each day in the 5th

instar.
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Table 3. Total-N, amino-N and tyrosine contents in the fibroin-gut
made from the silk gland of the fifth instar (Taihei X Chooan 2)

Day in the Total-N in : Amino-N in Tyrosine in
5th instar DM. (%) ‘ DM. (%) DM. (%)
4th { 18.42 19.97 ! 11.00
Su» 18.49 20.63 11.00
67 18.48 19.96 11.16
Tu 18.46 19.90 11.17
8n* 18.40 19.93 11.16

* Matured worm. D.M.; dry matter
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Table 4. Total-N and tyrosine contents in the sitk gland (Taihei X Chooan 2)
!

Day in the 5th instar | 3rd 4th 5th 6th 7th 8th
Total—N in D M ( /) I 1725 17.20 17.50 17.27 17.30 17.80
Tyrosine in D.M. (% 7.30 8.55 8.98 9.55 9.84 9.60

D.M.; dry matter
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Table 5. Tyrosine content in gut fibroin, cocoon layer fibroin and reeled silk fibroin

Vdnety [ Materlal Tyrosine in D.M. (%)
Ntchz 501> Slu 502 Gut ﬁbrom (3rd in the 5th 1nstar) 10.80
() ibid.  (4th ~ ” 7o) 11.08
| ibid.  (8th ~» ” 7o) 11.05
! Inner cocoon layer fibroin 11.15
z Reded sﬂk ﬁbrom 11.00
: Taihei X Chooan Inner cocoon layer fibroin 11.10
() Reeled silk fibroin 11.10
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Table 6. Relationship between the solubility of fibroin-gut
and tyrosine content

Immersing time in i

(8 : 10) Cu-En soln. (min.) 0 10 15 20
Solubility (%) 0 265 323 401
Tyrosine in remaining gut (%) 11.2 11.2 11.3 11.3

(8 : 10) Cu-En soln.; Cu(OH): 8g and cthylene diamine 10g

were dissolved with water and then filled up to 100 cc. volume.

Immersing temperature was 16.5°C.
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Résume

(1) By stretching the silk gland of Bombyx mori after it had been soaked in dilute acetic
acid, the gut was obtained. The day in which it is possible for a gut to be obtained during the
fifth instar differed with the variety of the silk worm. Concerning the degummed-gut correspon-
ding to the middle division of the silk gland, the size and tenacity of one gut were increased
with growth of the silk worm, but the decrease of the unit tenacity was noticed.

(2) The gut was found to be altered to Cu-En easy-soluble form with the procedure of
the experimental method (iv). Specific viscosity of the gut fibroin in Cu-En solution and its
fall with time after the dissolution showed the same value in all guts made from the silk gland
in each day in the fifth instar.

Consequently, it was postulated that the variation of the tenacity of gut is attributed to the
difference of the arrangement of fibroin molecule and, moreover, there are no differences in the
polymerization degree of fibroin between all guts.

(3) Total-N, amino-N and tyrosine contents in the fibroin-gut were not affected with the
day in which the gut was obtained in the fifth instar, namely, they showed the constant value
respectively.

Subsequently, regarding the total-N and tyrosine contents in the silk gland, the former did
not vary with the stage in the fifth instar and the latter increased. Tyrosine contents in gut
fibroin, cocoon layer fibroin and reeled silk fibroin were equal to each other.

(4) The dissolution of the fibroin-gut in Cu-En solution went on progressively with the
time of soaking, but no change of tyrosine content in the remaining gut was noticed.

Therefore, differing from the presumption by Oku (1949), it was concluded that the amount
of tyrosine residue in the polypeptide chain of the gut fibroin was not affected with the layer
of the gut i.e. the outer and inner part.



