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Abstract

Sericin has been proved to be a nature water soluble globular protein and is one of the main com-
ponents of silk. As is known for its culinary and medical properties all the time, thixotropy
property of the sericin has never been studied. When placed at room temperature for several
hours, sericin solution forms gel. Then, applied a sequential set of shearing forces into the sericin
gel, it exhibits reversible gel-sol changes and turns out to be thixotropy. The paper describes the
critical gel concentration of sericin solutions, thixotropy characterization and structure. The re-
sult indicated that sericin prepared from silk cocoon under high pressure and high temperature
can form gel even diluted at concentration 0.3 wt%. The structure of sericin didn’t change after
shear action. The regelation process is dependent on concentration and temperature.
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Figure 1. Mass concentration and degumming percentage of sericin
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Figure 2. Critical gel concentration
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Figure 3. (a) Sol-gel system before shear; (b) Sol-gel system after shear
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Figure 4. Viscosity of gel under a discrete shearing forces. The
sericin solution boiled at a ratio of 1:10, then formed gel at room

temperature
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Figure 5. (a) XRD images of sericin whose mass concentration is 1.5% in 4 different state at 37°C; (b) CD im-
ages of sericin whose mass concentration is 0.93% in 4 different state at 37°C
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Figure 6. Cross section morphology of sericin whose mass concentration is 1.5% at 37°C: (a)
Liquid; (b) Gel; (c) Sol-gel; (d) Re-gel

6. £ 7TCHEMT, LEWNLIREARRIRZSTE SEM Bl (a) BIRZS; (b) ABSIK
S (0) FEEBARES; (d) BRERRES

250 - —a— IR
—— iy
<
200 4
150
© 100 |
£ .
= —E
50 |
0 T T T T T T T *
0.6 0.9 1.2 15 1.8
concentration (%)

Figure 7. Gelation and regelation time of sericin solution with dif-
ferent concentration at 37°C

7. 3T°C TR AR FE B 22 B 78 1R A B Bt 18 i B EE B Bt 8]



fioe

X TR B 0.69% ) 22 Ik, FHEEIN AL 3.5 h, K TBEII 1Al BEAMEARERZ, &HE
T 0.9% A b 22 JBERSAE U B 2 A SE 1 T FRBEIRGS AR, Iz (IK T 0.6% ) 22 I - I 1]« 3250
RANEE RV, L2 & A Ve B A SRR AN B AR R, T I I SRR, 45 A,
XML R ] R [21] [25]; BT S UR G 3 R BT U R S, 456 J0i8Ee RIRS 2 B, &
SE UL LR, 2RI EEOR, S FHXTE E N2 5

4, 4Eig

L2 LA I BRI D 3 mgiml, TR B AR D) R AL o L2 BB Ja BAT kAR, AE BT D)
R EATEE, EEREIVIN ) Ja L aEite, Rl . RIS VIR R, B
PR SV 2 ARBOR AT A R R R B O F L P RO 1B BT i & — B AL, &
BEEE, RARMERE. BUMERABIR LR T IRES LN . 2R 2 AL 5 R R KR R
52 S AR A 5. %I BE R T v] DA T AT S A AR

E&WE

E R BRI EE 4 H (51373114); TLHE =ik B AR RS20 577 5K B % B(15KJIA540001)

SE Wk (References)

[1] Altman, G.H., Diaz, F., Jakuba, C., et al. (2003) Silk-Based Biomaterials. Biomaterials, 24, 401-416.

[2] Dash, R., Mukherjee, S. and Kundu, S.C. (2006) Isolation, Purification and Characterization of Silk Protein Sericin
from Cocoon Peduncles of Tropical Tasar Silkworm, Antheraea Mylitta. International Journal of Biological Macro-
molecules, 38, 255-258. https://doi.org/10.1016/j.ijbiomac.2006.03.001

[3] Dash, R., Ghosh, S.K., Kaplan, D.L., et al. (2007) Purification and Biochemical Characterization of a 70 kDa Sericin

from Tropical Tasar Silkworm, Antheraea Mylitta. Comparative Biochemistry & Physiology Part B, 147, 129-134.
https://doi.org/10.1016/j.cbpb.2007.01.009

[4] KEEE. ETHEAEOXELIREA D TIRSH RS LY AR D] [ Arie 5], |K: HERETR
2%, 2011.

[5] Wang, Y.J.and Zhag, Y.Q. (2011) Silk Fibroin Fiber from Bombyx Mori Cocoon and Their Amino Acid Composition.
Advanced Materials Research, 175-176, 158-163.

[6] Dash, B.C., Mandal, B.B. and Kundu, S.C. (2009) Silk Gland Sericin Protein Membranes: Fabrication and Characteri-
zation for Potential Biotechnological Applications. Journal of Biotechnology, 144, 321-329.
https://doi.org/10.1016/j.jbiotec.2009.09.019

[71 Oh, H., Ji, Y.L, Kim, M.K., et al. (2011) Refining Hot-Water Extracted Silk Sericin by Ethanol-Induced Precipitation.
International Journal of Biological Macromolecules, 48, 32-37.

[8] Kundu, S.C., Dash, R., Dash, B.C., et al. (2008) Natural Protective Glue Protein, Sericin Bioengineered by Silkworms:
Potential for Biomedical and Biotechnological Applications. Progress in Polymer Science, 33, 998-1012.
https://doi.org/10.1016/j.progpolymsci.2008.08.002

[9] Ogawa, A., Terada, S., Kanayama, T., et al. (2004) Improvement of Islet Culture with Sericin. Journal of Bioscience &
Bioengineering, 98, 217-219. https://doi.org/10.1016/S1389-1723(04)00270-1

[10] Dash, R., Acharya, C., Bindu, P.C., et al. (2008) Antioxidant Potential of Silk Protein Sericin against Hydrogen Pe-
roxide-Induced Oxidative Stress in Skin Fibro BLASTs. BMB Reports, 41, 236-241.
https://doi.org/10.5483/BMBRep.2008.41.3.236

[11] Nagai, N., Murao, T., Ito, Y., et al. (2009) Enhancing Effects of Sericin on Corneal Wound Healing in Rat Debrided
Corneal Epithelium. Biological & Pharmaceutical Bulletin, 32, 933-936. https://doi.org/10.1248/bpb.32.933

[12] Aramwit, P., Siritientong, T., Kanokpanont, S., et al. (2010) Formulation and Characterization of Silk Sericin-PVA
Scaffold Crosslinked with Genipin. International Journal of Biological Macromolecules, 47, 668-675.
https://doi.org/10.1016/j.ijbiomac.2010.08.015

[13] BRGE, BEfEIR, £8, & — PRS- BB H & Jri%[P]. #[E. CN102433006A. 2012-05-02.
[14] Huang, J., Valluzzi, R., Bini, E., et al. (2003) Cloning, Expression, and Assembly of Sericin-Like Protein. Journal of



https://doi.org/10.1016/j.ijbiomac.2006.03.001
https://doi.org/10.1016/j.cbpb.2007.01.009
https://doi.org/10.1016/j.jbiotec.2009.09.019
https://doi.org/10.1016/j.progpolymsci.2008.08.002
https://doi.org/10.1016/S1389-1723(04)00270-1
https://doi.org/10.5483/BMBRep.2008.41.3.236
https://doi.org/10.1248/bpb.32.933
https://doi.org/10.1016/j.ijbiomac.2010.08.015

fH4e %

Biological Chemistry, 278, 46117-46123. https://doi.org/10.1074/jbc.M307792200

[15] Teramoto, H., Nakajima, K. and Takabayashi, C. (2005) Preparation of Elastic Silk Sericin Hydrogel. Bioscience, Bio-
technology, and Biochemistry, 69, 845-847. https://doi.org/10.1271/bbb.69.845

[16] Zhu, L.J., Arai, M. and Hirabayashi, K. (1995) Relationship between Adhesive Properties and Structure of Sericin in
Cocoon Filaments. Journal of Insect Biotechnology & Sericology, 64, 415-419.

[17] Péterfi, T. (1927) Die Abhebung der Befruchtungsmembran bei Seeigeleiern. Wilhelm Roux Archiv Fir Entwick-
lungsmechanik Der Organismen, 112, 660-695. https://doi.org/10.1007/BF02253780

[18] Barnes, H.A. (1997) Thixotropy—A Review. Journal of Non-Newtonian Fluid Mechanics, 70, 1-33.
https://doi.org/10.1016/S0377-0257(97)00004-9

[19] Vasanthan, T. and Temelli, F. (2006) WO0002539.

[20] Usui, H. (1995) A Thixotropy Model for Coal-Water Mixtures. Journal of Non-Newtonian Fluid Mechanics, 60, 259-
275. https://doi.org/10.1016/0377-0257(95)01383-8

[21] Zhu, L.J., Arai, M. and Hirabayashi, K. (1995) Gelation of Silk Sericin and Physical Properties of the Gel. American
Journal of Psychiatry, 117, 120-124.

[22] Zhu, LJ., Arai, M. and Hirabayashi, K. (1996) Sol-Gel Transition of Sericin. Insect Biotechnology and Sericology, 65,
270-274.

[23] Greenfield, N.J. and Fasman, G.D. (1969) Computed Circular Dichroism Spectra for the Evaluation of Protein Con-
formation. Biochemistry, 8, 4108-4116. https://doi.org/10.1021/bi00838a031

[24] KRR LIRARIRFFEDT ], WL A oRL 54 dr BH iR, 1996(4): 353-358.

[25] KR, Bh3H], Fahik AR A ——LRMN AR BURRHER L], BHiE R, 1998(1): 12-1

L
LY
Hans iXllh
SRR R T S

BRaRTEWARS (QQ. Tl A B )
R VL HC i A & AT

24 /NS DA PSR 6 TR T A 55 1)

T (A LR 3R ST

TNV AT PR

MR

A 4% 7 e FAET IS A AL

NogapwhpRE

hEE S http://www.hanspub.org/Submission.aspx
WITIMRAE : ms@hanspub.org

()


https://doi.org/10.1074/jbc.M307792200
https://doi.org/10.1271/bbb.69.845
https://doi.org/10.1007/BF02253780
https://doi.org/10.1016/S0377-0257(97)00004-9
https://doi.org/10.1016/0377-0257(95)01383-8
https://doi.org/10.1021/bi00838a031
http://www.hanspub.org/Submission.aspx
mailto:ms@hanspub.org

	Study on the Thixotropy of Sericin
	Abstract
	Keywords
	丝胶的触变性研究
	摘  要
	关键词
	1. 引言
	2. 实验
	2.1. 实验材料
	2.2. 丝胶溶液的制备
	2.3. 溶液浓度随高温高压煮茧时间的关系
	2.4. 凝胶临界浓度
	2.5. 粘度测试
	2.6. 结构分析
	2.7. 截面形貌
	2.8. 剪切作用前后丝胶的凝胶时间

	3. 结果与讨论
	3.1. 丝胶凝胶
	3.1.1. 丝胶溶液浓度和脱胶率随高温高压时间的关系
	3.1.2. 临界浓度

	3.2. 触变性
	3.3. 结构分析
	3.4. 截面形貌
	3.5. 剪切作用后的凝胶时间和再凝胶时间

	4. 结论
	基金项目
	参考文献 (References)

