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Physicochemical Characteristic of the Silkworm Sericin Cocoon
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ABSTRACT

This study was carried out to analyze physicochemical characteristics of sericin cocoon from silkworm, Bombyx mori.
The degumming loss increased with increasing treatment time up to 2 hr, and temperature up to 130°C. At 130°C,
degumming loss of Nd-s jam and Nd” jam were 100% while that of Baegok jam was 24%. Nd-s jam and Baegok jam
had high glycine content of 29.1~46.3 mol% where as Nd" jam had high serine content of 32.6 mol%. Thermal dena-
turation temperatures were found at 218°C for Nd-s jam, 216°C for Nd” jam, and 218°C for Baegok jam. Before degum-
ming, crystallinities obtained by FT-IR analysis were 44.3, 43.7, and 59.9% for Nd-s jam, Nd" jam, and Baegok jam
respectively. After degumming, crystallinity increased to 61.8% for Baegok jam. Before degumming, crystallinitics
obtained from XRD were 35.9, 33.5, and 47.2%, for Nd-s jam, Nd" jam, and Baegok jam. After degumming, crys-
tallinity increased to 49.8% for Baegok jam. The molecular weight of Nd” jam were 9,417 in | hr, 3,744 in 2 hr, 4,944

in 4 hr, and 3,910 in 6 hr.
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Table 1. Operating conditions for amino acid analysis

Column Na form
Mobile phase Sodium citrate buffer
Detector Flourescence

Injection volum 40 um
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Fig. 1. Effect of treatment time on the solubility of soluble sericin
at 90°C. (A) Baegok jam, (B) Nd-s jam, (C) Nd” jam.
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Fig. 2. Effect of treatment time on the solubility of soluble sericin
at 100°C. (A) Baegok Jam, (B) Nd-s jam, (C) Nd" jam.
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Fig. 3. Effect of treatment temperature on the degumming loss.
(A) Baegok jam, (B) Nd-s jam, (C) Nd” jam.
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Fig. 4. Effect of treatment time on the degumming loss at the
ulcalase concentration of 5% o.w.f (on the weight of fiber), pH 7,
and 60°C. (A) Baegok jam, (B) Nd-s jam, (C) Nd"” jam.
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Fig. 5. Effect of treatment time on the degumming loss at the
alcalase concentration of 5% o. w. f, pH 7, and 70°C. (A) Baegok
jam, (B) Nd-s jam, (C) Nd" jam.
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Fig. 6. Effect of treatment time on the degumming loss at the
alcalase concentration of 5% o. w. f, pH 8, and 60°C. (A) Baegok
jam, (B) Nd-s jam, (C) Nd” jam.
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Fig. 7. Effect of treatment time on the degumming loss at the
alcalase concentration of 5% o. w. f, pH 8, and 70°C. (A) Baegok
jam, (B) Nd-s jam, (C) Nd" jam.
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Table 2. Amino acid composition (mol%) of sericin cocoon

Amino Baegok jam Nd-s N regeartznce
acid raw  degummed jam Jam sericin®
Asp. 4.71 2.16 9.75 16.83 17.8
Thr. 221 0.91 4.76 6.98 8.0
Ter. 15.37 11.09 2278 32.59 310
Glu. 1.95 1.38 3.01 493 44
Pro. 0.12 0.30 0.36 0.45 0.4
Gly. 40.27 46.33 29.08 15.32 19.1
Ala. 15.84 18.90 12.68 3.97 3.8
Cys. 5.96 6.65 2.69 1.65 <0.05
Val. 2.56 2.36 2.70 3.21 3.1
Met. 0.27 0.20 0.21 0.26 <0.05
Ileu. 0.74 0.73 0.61 0.79 0.4
Leu. 0.74 0.57 0.87 1.22 0.8
Tyr. 4.68 4.70 3.66 3.04 33
Phe. 0.76 0.65 0.68 0.61 0.2
His. 0.43 0.21 0.73 1.18 1.0
Lys. 1.43 0.74 2.11 3.65 2.7
Arg. 1.96 2.12 3.32 332 39
Total 100.00 100.00 100.00 100.00 100.00

*Kato et al. (1998).
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Fig. 8. Differential scanning calorimetry curves of different silkworm varieties. (A) raw Baegok jam, (B) degummed Baegok jam, (C) raw

Nd-s jam, (D) raw Nd" jam.
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Table 3. IR crystallinity of sericin silk obtained from infrared
spectroscopy

Sericin silk Crystallinity (%)

Baegok jam 569
degummed Baegok jam 61.8
Nd-s jam 44.3
Nd" jam 43.7
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Table 4. Crystallinity of sericin silk obtained from X-ray diffractometry

Sericin silk Crystallinity (%)
Baegok jam 47.2
degummed Baegok jam 49.8
Nd-s jam 359
Nd" jam 335

AN AHHE ATA SAHAE Aol A
U o AR dAse ARses A5 W A
Ao WA, No-s3, Na'AFe) 02 7 et o
A%s Qo] Asla BRRA6IN 3 Ao} wlseie
3 7SS, N-s, N3] 797 s atue w A
YL o %3 9 AT Azkee) e} 2T vl
ARE o3 YN ARS EYIT 3l 0w iR

6. EXIg &X

3 9 Nd'ZHE 120°Col Al A7 A7t 1, 2, 4, 6A|7F 2
ogFsle] FAAEI F BU= ghEe] $8A7 o]-43}
of FAERE vepd Zlold.

X7} 22" A8 FHFEAFE 94172 Falefo]
AY Z3 FIF g HS M EEH ] glon, 247t
A=A 3,744, AR 4,944, 6A 7R AI = 3,910
22 SRl HuA|zte] A gl ulel A EA}3}
== Agfolgon], Mutd o g Ng” 2o oAl
3,744~9417TH 9 2 Yelgoh. AejAzte] AL 2 EA}
Zof] B2 ofo] WAl glom| FEx}EF 500003k A
Sl %ol &iFe e AL o4 = Uk HHA L A
Foll wet Lal=e] 112 MEjile hpiaEle ke e
Fapego] zto} A Ao oAEY, FA A JFEAT
2 ol epzhe UAF Avker ePA] A3t} Kim(1999a)
2 BAEF 200~5009] &3 Hefo| == FEHAIGAl A
Adzkg-o] gl m|Fol kx| il glE ALE F

1.6x10°*

1.2x10°
§ = 1hr
® - 2hr
T 8.0x10° - 4hr
g - 8hr
(8] 5

4.0x10°

Y U NSl A .
0.0 1.0x10* 2.0x10° 3.0x10

Molar Mass
Fig. 9. Molecular weight distributions of Nd” silks at different
treatment times.
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