BEEIE 43(2), 109~115(2001)
Korean J. Seric. Sci.
<iE >

MEjtl EHEE

o] 0‘1-1‘%
54 45}7 (=

Ho| MR\T LAY B

o] &% - W& - AFS!
1 AR, R g

Bioactive and Skin-compatible Properties of Silk Sericin
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ABSTRACT

Silk sericin protein was extracted by treatment with enzyme or NaOH solution from raw silk and cutted-cocoon shell.
The extracted sericin was characterized and examined the functional properties as well as subjective properties for its
use as a soap and a body cleaner. The optimum extraction conditions on specimen are NaOH (0.02 wt.%) or enzyme,
Flavourzyme 3% under N, gas. Molecular weights of sericin was decreased by treatment with enzyme, Actinase, from
10,000 — 30,000 to 2,700 — 4,200. Sericin showed important bioactive properties, for instance, lowering effect on blood
glucose and aleohol. Subjective test of sericin soap and body cleaner showed superior in washability, foamability, and
skin hydration, etc., to commercial soap and body cleaner. Therefore, it is thought that silk sericin can be expected as

the source of bioactive and skin-compatible materials.
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Table 1. Degumming ratio and sericin recovery ratio according
to degumming methods.

Table 2. Amino acids composition of silk sericin extracted by
enzyme and autoclave

Degumming Sericin Recovery

Sample Treatment Method

Ratio (%) Ratio (%)
Flavourzyme
(N,-gas, 55°C, 6 hrs) 23 %8
Flavourzyme
(55°C. 6hrs) 10 40
Sumizyme
(N,-gas, 55°C, 6 hrs) 2 %
Sumi
Cocoon (Ssgrglzgll?;) 7 28
Shell P t’
rotamex
(N,-gas, 55°C, 6 hrs) 19 80
Protamex
(55°C, 6 hrs) 8 35
autoclave
(110°C, 3 hrs) 16 67
NaOH (0.02 wt.%) 24 100
Flavourzyme
(N,-gas, 55°C, 6 hrs) 21 88
Flavourzyme
Raw (55°C, 6 hrs) 10 42
Silk o]
autoclave
(125°C, 3 hrs) - 2 %2
NaOH (0.02 wt.%) 24 100
B, ZIZGEHA), 2 A H el tsted 20 14 3
o, dA 19, 30 oA 59, 400 1A 39, &4 2
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Amino Acid  Flavourzyme-Sericin(%) High Pressure(%)

Asparatic acid 14.4 18.0
Glutamic acid 42 4.3
Serine 24.4 274
Glycine 14.3 9.2
Histidine 1.0 2.2
Arginine 6.8 4.0
Threonine 8.0 8.4
Alanine 6.5 7.1
Proline 0.1 0.7
Tyrosine 38 4.0
Valine 24 2.6
Methionine 0.1 0.1
Cystine 0.2 0.2
Isoleucine 0.6 0.7
Leucine 2.0 0.7
Phenylalanine 0.7 04
Lysine 24 2.6

Table 3. Molecular weight and solubility of silk sericin
according to various degumming methods

Degumming Method  Molecular Weight Solubility(%)
NaOH 27,000-30,000 95
Flavourzyme 8,500-11,000 98
autoclave 12,000-15,000 99
Soap 31,500 90

Table 4. Yield, molecular weight, and moisture regain of low
molecular weight sericin treated by enzyme (55, 6hrs)

Yield (%) Molecular s
Enzyme Concentration of enzyme Weight Solu(;lhty

% 3% 5% (Mw) 7

Thermoase 36.1 40.5 43.1 2,850 97
Actinase(*) 46.3 482  50.1 2,740 98
Flavourzyme  35.1 376 38.1 9,180 96
Sakanase(*) 40.3 42.1 457 2,720 99
Neutrase 303 33.1 35.6 4,200 98

* . efficient enzyme
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Table 5. Amino acids content of low molecular weight silk
sericin

Amino Acid sericin treated with enzyme(%)  sericin(%)
Ser. 32.1 29.6
Gly. 15.3 10.1
Asp. 16.8 13.9
Ala. 7.1 6.9
Thre. 7.1 6.8
Arg. 4.5 3.8
Glu. 42 4.0
Tyr. 4.2 4.0
Val. 23 25
Lys. 2.2 24
His. 2.0 1.1
Pro. 0.6 0.9
Cys. 03 0.7
Leu. 1.3 1.5
Phe. 0.6 0.7
Met. 0.03 - 0.1
Total 979 . 89.0
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Fig. 1. Effect of silk sericin on lowering of blood glucose level
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Fig. 2. Effect of silk sericin on lowering of blood alcohol.
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Table 7. Molecular weight and solubility of the purified silk
sericin

3. &3 Mi2|ile| m|FEIskd AXHEE B Sample Molecular Weight Solubility(%)
751 M2lble] s34 &gk sericin extracted by autoclave 6,700 96-98
H2A A LAEAL A3 AEaly AL AL sericin extracted by enzyme 9,000 97-99
Table 6. Heavy metals content of silk sericin solution according to purification methods. (unit : ppm)
Sample Pb Cr Cd Zn Cu As Hg
untreated 80 - - 20.3 104.2 - -
sericin extracted active carbon 1.0 - 0.00 8.5 0.0 - -
by autoclave wool filter 4.0 - 0.45 10.00 1.06 - -
gel 6.0 4.1 0.95 _i70 1.08 - -
untreated 14.5 - - 2.9 - - -
sericin extracted active carbon 2.0 - 0.14 80 - - -
by enzyme wool filter - - 0.27 8.0 0.03 - -
gel 4.0 - 0.68 14.0 0.03
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