Seri. J. of Korea Vol. 17(2), 1975

%8 Fibroin®| BRIl 23t B
[. ATERHER @ Fibroin sl 28

FEHERT REEY . EG—* . ERH
TRAERE EXEARE Y1 EARK BRAE

The Studies on Hydrolysis of the silk Fibroin by Proteolytic Enzyme,
Bombyx mori

1. Effect of Various Compositions of Artificial Diet
for Silkworms on the Fibroin-Hydrolyzing

Yong Woo Lee* « Ki Eun Song* « Souck II Mah** « Joong Hee Nahm**
*  Gericultural Experiment Station, O.R.D.
** College of Agriculture, Seoul National University

Summary

The study was carried out to investigate the effects of various compositions of artificial diet for silkworms
on the cocoon shell fibroin-hydrolyzing with the proteolytic enzyme.

The obtained results are summarized as follows:

1. It was found that the fibroin-hydrolyzing ratio of the cocoon shell made by silkworms fed with artificial
diets was lower than that of the cocoon shell made by silkworms fed with natural diet (mulberry leaf)

2. The amount of soybean meal in the artificial diet was negatively related to the sericin content of
cocoon shell but it scarcely affected on the fibroin-hydrolyzing ratio.

3. The increase of sucrose in the artificial diet reduced the sericin content of cocoon shell but it didn’t
influence on the fibroin-hydrolyzing ratio.

4. A significant difference between male and female silkworms fed with artificial diets was found in the
sericin content of cocoon shell but it was not approved in the fibroin-hydrolyzing ratio.

5. The artificial diet containing 8 per cent of mulberry leaf powder increased the fibroin-hydrolyzing
ratio more than that containing 10 per cent of mulberry leaf powder or that containing 8 per cent of
mulberry leaf powder and a little of methionine did.

6. The artificial diet for all instars of silkworms increased the fibroin-hydrolyzing ratio more than the

artificial diet for Ist to 3rd instars and natural diet (mulberry leaf) for the rest instars did.
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Cocoon shell
—Boiled off sericin with 0.5% Na,CQ; for 40 min.
—Boiled off sericin with 0.05% NaC,0s; for 40 min.
—Washed with disted. water
—Dried
Fibroin
}-Weighed

;—-Hydrolyzed with the Pronase P in 33 P.U.K./g. 40 times
of fibroin for 24 hrs at 37°C

—Filtrated
[ i
Filtrate Fibroin

—Washed
Determined with Lowry’s —Dried
method  colorimetrically —Hydrolyzed
at 530my —Filtrated

I I

Filgrate Fibroin

Determined with iowry’s method colorimetrically at 530mg

Fig. 1. Procedure for the determination of fibroin-hydrolyzing ratio with the proteolytic
enzyme, Pronase-P
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Fig. 2. Standard absorption spectrum curve of the known fibroin weight
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Table 1. Effects of the level of dietary soybean meal and sucrose on the sericin

content and fibroin hydrolyzing ratio of cocoon shell

I .
! Amount of sucro(se *natural diet

Amount of Soybean meal (g)

Investigated Items

20 B T )
0 10 | 230 |40 |50 10 20 30 MOD|MD

_ ! ', -
Sericin content of oy 27. 06 26.94‘» 26.74] 25. 86‘ 26. 13, 25. 73! 26. 131 26. 27 36. 47 27.33| 27.67
cocoon shell (%) ? 26. 94| 27.26 27.27| 27. 33“ 26. 53; 26.20] 27.20. 27.13 26.40 26.80} 26.67
mean : 27. 00“ 27. lOi 27.00] 26. 60i 26.33I 25. 97 26.671 26.70 26.44 27.07 27.17
- 4.50; 125 3.63 4. 50 4. 14’ 4.25 4.06 3.35 3.75 5.82 4.94
¢ |
3 I 4.97, 4.81; 4.63 5.13] 5. 00‘ 4.50, -5.00 5.06 5.00 6.25 6.19
Fibroin hydrolyz- mean 4.54 4 53:1 4. 131 4.82 4.57‘ 4. 38i 4.33 4.38 4.38 6.04 5.57
ing ratio (% I WSS osl 3. 7511 4.3 4. 75; 4 871 3.75 3.38 3.75 5.8 5.75
£ I 169 3. 00' 9. 13i 4.69] 5. 25| 5.06, 4.63 4.4. 5.06 5.48 35.70
mean 4.35 4.53 4.4 4.54 5.00 4. 97‘ 419 3.91 441 5.68 5.73
* natural diet: cocoon made by silkworm fed with mulberry leaf.
6.04{ L
27,04 F=m-
5.5 r &=— -
g
w 26.51 .
] 2 5.0t
o o
2 5o 02 -7 2 <
s | g
% 26.0F- « O:CJa 4.5
a —
S 8
8 5
255 EJ\S tor
e
1 A - | L e } 1 4 1 1 1 J |
0 10 20 ks 10 50 0 10 20 39 40 50 M) MIII)
Amount of soybean meal g} Amount of sovb:an meal(g)
Fig. 3. Correlation between sericin content of Fig. 4. Relationship between amount of saybean meal
cocoon shell and amount of sovbean meal and fibroin-hydrolyzing ratio

*M(D) and M(I) : cocoon made by silkworm fed with mulberry leaf
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Fig. 5. Correlation between sericin content of Fig. 6. Relationship between amount of sucrose
cocoon shell and amount of sucrose and fibroin-hydrolyzing ratio
Table 2. Effects of various compositions of diet on the sericin content of cocoon
shell and the fibroin hydrolyzing ratio
~~... Various composition
of diets Ty T, T; ; T Mo
tems Tt b - o
I 2.2 | 26.6 21.6 | 26.7 26.1
sericin content of ' E 2.5 26. 8 26.8 | 28.0 26.8
cocoon shell LI 26. 4 26.1 21.7 26.9 26.9 -
| mean 26.70 26. 50 27.35 | 27.20 26. 60
I 6.57 | 6. 28 5.82 5.69 7.22
fibroin hydrolyzing Il 3.62 | 6.48 6.13 6.18 7.08
ratio B | 5.83 6.23 6.07 5. 86 7.34
mean 5,94 6. 33 6.01 5.91 7.21
Notice : T : fed with the ar:iicial diet containing 10 per cent of mulberry leaf powder
T, : fed with the artcial diet containing 8 per cent of mulberry leaf powder
T, : fed wih the artificial diet containing 8 per cent of mulberry leaf powder and a little of

T4:

1\/{0 :

fat-soluble vitamines

fed with the artiicial diet containing 8 per cent of mulberry leaf powder and a little of
methionine

fed with the artificial diet for Ist to 3rd instar and with mulberry leaff or 4th to 5th
mstar
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