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Hydrolysis characteristics and applications of silk sericin
II. Characteristics of soluble sericin and its application on human skin

Jeong Ho Kim and Do Gyu Bae
Narural Fiber science. Kvungpook National University, Daegu 702-701, Korea

ABSTRACT

This study was carried out to investigate the characteristics of the soluble sericins after degumming and after hydrolysis
of insoluble sericin with various enzymes. Physical and chemical characteristics of the soluble sericins were also studied
and pack test was conducted. Electro donating ability of the various sericins became higher as high > low > KP > PP
> PA. In FTIR analysis, the band of insoluble sericin at 3,285 cm™' was shifted to the lower wavelengths in soluble
sericins. The intensity of the amide Il band was reduced and shifted to lower wavelengths as a result of hydrolysis. In
DSC analysis, all sericins showed endothermic peaks around 200°C and insoluble sericin showed another peak at 250°C.
The endothermic peak of the insoluble sericin was found at higher temperature compared with those of the soluble
sericins which showed at 300"C. Whiteness of the various sericins became higher as low > high > PP > PA > PK >
IN and yellowness were PK > PA > PP > low > high. In pack test, the skin packed with the non-woven fabric treated
with the various sericins was more smooth and less oily.

Key words : Sericin, Electro donating abilities, Pack test

M E 2]4] lows} high ¥ PK, PP, PAS- o] 2] Al3e) A}4-3}
deon], #Hg FAx= dul AT mask pack(W] Q1A E
Axel A=z Aale] sl B4 &8 Al ECHO'S)2 A3}t
o] Bxjek Ao]joll o|o] A|e]ale] Exleks}) ojm]:Ab Z

3ol zfolel] 27t FAbst b} Wik Fof o] dopr 2. xkB0 2go| £H
I, 71714 A B8le] EAtEe] Rbolel o]s) oW W A Akge] =H-8-(Electro donating abilities, EDA)?] 57
37} A7) A odofrgtom, Mglile o7 i} EA 2 Blois(1958)2] vhHol| k& 1,1,diphenyl-2,picryl hydrazyl
Eo] 3ol 2E3190E W oJuf SR & dolr] S Al (DPPH)&-H & o]-&3le] tha-3} o] A8
Al Aejst vinme B HAES AAste] 1 AdE 4 DPPH 5 pge ol&hg 50 mlell 3o oZH(5C)5
ol9i 7)ol Halsh= nlo|r} %%LS’*EZH(UVVIS-speCtrophotometer Beckman, DU 650)
e F5 I 517 nmell A CAR-EE Arbste] F
Mzl g *LE7]- 1e] A 3led Ao o] &3} 7 ARE FF
£2 01,05, 1, 5% $E2 9-50] DPPH 49 5ml°ﬂ
LM= Al 1 mig geol 1027 Aekste] 30 F UAlE=
AAje] Aul A2 Al Aal ST S0 (pm=10000, time=20 mingeh. T F 4SAL H3}
A]ale] FxkeF Aleh)H 22 whgos A2 84 A o FE=E FAsH.

*Corresponding author. E-mail: muchay @hanmail.net

58



Az ARl sl 549986

A} A7k Aol whE EHE W) f8) S B
1 gsted Al A 247 Bt F FREE A FA3)
2ok, ¥R & ascorbic acid9} butylated hydroxyanisole
(BHAYS AH8-3te] 919} Fdst AE$ 45192 BHA
i ollgbgol] Fodvh. AaFe] g A o] A ()
e s Aot

i
EDA(%) = (1 —sample O.D./control O.D.)X100(%) (1)
2k, sample O.D.= DPPH £ Smlell A|39 | miE do]
%%
control O.D= DPPH £ 5mpkl] 255 | mi2 o]
2

3. FT-IR 24
Aljal B8 KBrol 9|3 oAl B354 7] (Mattson
Galaxy 7020A)2. 4,000~400 cm™'2] H ¢l A &4 s}gie}.

4. DSC(Differential scanning calorimetry) £

Hg]al Bde] JAA%E-L alolR7] 2]3)ed DSC(Unlversal
V1 11A TA Instruments) A2 &t 5 £71-2 10°C/
min., B4 £XE 50~350°Coll M FAskg]r},

5,95 @ BE 5%
Al Rzt Ae) Helq HAze) MRS ooy

1 $18] A 244 (Minolta, CR-300)% AR8-8}ed =33} L*ab
WA B 19970 ol83le] A (2)9) Zo] WiEZ AMESolt)
Wl & (Whiteness, %) = 100-((100-L)* + (a™+b*))"? )
7heia gt e S S3xE vlwslr] 9l 4%
FHE BHEe] FAREAZ 440nmel| A Fgste] ] aLs}

At

Table 1. Sample 1.D. of powders and fabrics treated at various
conditions

SzIn];p]e Treatment conditions
IN Insoluble sericin powder
Soluble sericin powder of low molecular
low . . .
weight obtained by degumming
. Soluble sericin powder of high molecular weight
high . .
obtained by degumming
PK Soluble sericin powder hydrolyzed with kojizyme
PP Soluble sericin powder hydrolyzed with protamex
PA Soluble sericin powder hydrolyzed with alcalase
N-low  Non-woven fabric treated with low
N-high  Non-woven fabric treated with high
N-PK Non-woven fabric treated with PK
N-PP Non-woven fabric treated with PP
N-PA Non-woven fabric treated with PA
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6. M E|AE (Pack Test)
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Fig. 1. Effect of the treatment concentrations of the various samples
on EDA at 30 minutes treatment.
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Fig. 2. Effect of the treatment concentrations of the various samples
on EDA at 24 hours treatment.
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Fig. 3. FT-IR spectra of the various sericins.
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#ig. 4. Changes of the amide bands in FT-IR spectra of the various
sericins.
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Fig. 5. DSC curves of the various sericins.
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Fig. 6. Whiteness of the various sericin powders.
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Fig. 7. Yellowness of the various sericin solutions.
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Fig. 8. Whiteness of the non-woven fabrics treated with BTCA
and the various sericins (NWF : non-woven fabric).
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Fig. 9. Photographs of facial skin surfaces after pack test with the
non-woven fabric: a) before test; b) after test.
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Fig. 10. Photographs of facial skin surfaces after pack test with the
non-woven fabric treated with low : a) before test ; b) after test.
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Fig. 11. Phoiographs of facial skin surfaces after pack test with the non-woven fabric treated with high: a) before test; b) after test.

(a)

®)

Fig. 12. Photographs of facial skin surfaces after pack test with the non-woven fabric treated with PK: a) before test; b) after test.
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Fig. 13. Photographs of facial skin surfaces after pack test with the non-woven fabric treated with PP: a) before test; b) after test.
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Fig. 14. Photographs of facial skin surfaces after pack test with the non-woven fabric treated with PA: a) before test; b) after test.
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