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Isolation, purification of collagen from soft-shelled turtle
calipash for application in biomaterial

Ya’nan Yang, Caiyan Li, and Guoying Qian
College of Biological and Environmental Sciences, Zhejiang Wanli University, Ningbo 315000, Zhejiang, China

Abstract: Recently, research on collagen attracts more interests due to its good biological compatibility. The present
study attempted to establish a fast and efficient method to purify collagen from soft-shelled turtle and to explore its
application in biological materials. The structure and type of collagen fiber in calipash were determined by van Gieson
staining and Picrosirius red staining, which could contribute to the isolation of collagen from soft-shelled turtle Calipash
(STCC). Collagen fibers were in high content and the main collagen fiber was type I in STCC. The crude STCC solution
was purified by dialysis with different cut-off molecular weight. SDS-PAGE demonstrated that the best purification was in
applying 100 kDa dialysis bags after 48 h. The water absorbing capacity and holding capacity of STCC were up to
12.06 g/g and 98.21%, respectively. STCC can be degraded by collagenase in vitro entirely after 72 h. The hemolysis, skin
sensitization, hemostatic and wound healing of STCC were determined by using SD rat model, and the collagen
cross-linked by glutaric dialdehyde was set as a comparison. STCC and STCC cross-linked did not result in destructed red
blood cell, inflamed and sensitized skin. Both materials exhibited good hemostatic effect. Thus, STCC improved the wound

healing efficiently. This study implies a potential of STCC in the field of biomaterial.

Keywords: soft-shelled turtle calipash, collagen, purification, biological properties, biomaterial
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Fig. 2 Sirius red staining of soft-shelled turtle
calipash. Left: light microscope 20%; Right: polarizing
microscope 20x.
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Fig. 3 SDS-PAGE test for purification effect of

dialysis (0 channel: calipash collagen extracted crudely;
1 and 2 channels: calipash collagen dialyzed by 25 kDa
MWCO for 24 h and 48 h, recpectively; 3 and 4
channels: calipash collagen dialyzed by 50 kDa
MWCO for 24 h and 48 h, recpectively; 5 and 6
channels: calipash collagen dialyzed by 100 kDa
MWCO for 24 h and 48 h, recpectively).
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Table 1 Scoring of skin sensitization results
Material Concentration (g/L)  Hemolysis rate (%) Material Concentration (g/L)  Hemolysis rate (%)
2 1.20+0.02 2 1.17+0.01
4 1.29+0.02 4 1.22+0.02
STCC 6 1.67+0.03 STC.C 6 1.75+£0.04
cross-linked
8 1.45+0.01 8 1.34+0.02
10 1.63+0.03 10 1.58+0.03
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Table 2 Scoring of skin sensitization results

Group Red and swollen Edema Sensitization rate (%)
3h 24 h 48 h 72 h 3h 24 h 48 h 72 h
Normal saline 0 0 0 0 0 0 0 0 0
STCC 0 0 0 0 0 0 0 0
STCC cross-linked 0 0 0 0 0 0 0 0 0
3h 24h 48h 72h 300
0 250
2 200
Z 150
2.7 bt g
9 100
T
50
260s( 6)

Gauze STCC STCC
cross-linked

6 AE#HH} I R 8] B4R

Fig. 6 Comparison of different materials on hemostasis
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Fig. 7 Pathological observation and comparison of different materials on skin wound healing in SD rats.
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Fig. 8 Comparison of different materials on skin

wound healing rate in SD rats.
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