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Optimization of calcium removal in the carapace of Chinese soft-shelled

turtle and structural characteristics of its collagen
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Abstract: Objective: To improve the extraction rate and product
purity of Chinese soft-shelled turtle ( pelodiscussinensis) dorsal
collagen. Methods; The decalcification rate and collagen recovery
rate were used as evaluation indicators to investigate the effects of
hydrochloric  acid concentration, decalcification time,
decalcification temperature and solid-liquid ratio on the decalcifi-
cation of the carapace of Chinese soft-shelled turtle. The removal
process of calcium salts was optimized., and the structural
changes of decalcified and non-decalcified turtle carapace collagen
SDS-PAGE, ultraviolet  absorption

were analyzed by

spectroscopy, infrared absorption spectroscopy. amino acid anal-
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ysis and other techniques under the same extraction conditions.
Results: The optimal decalcification process conditions were hy-
drochloric acid concentration of 0.8 mol/L, decalcification time of
2 h, decalcification temperature of 28 °C , and solid-liquid ratio of
1: 25 (g/mL). Under these conditions, the decalcification rate
and collagen recovery rate were (67.35+0.92)% and (90.77 +
1.08) %, respectively. The collagen content and extraction rate
per unit mass of soft-shelled turtle carapace were significantly in-
creased (P <C0.05) after decalcification with hydrochloric acid,
but the structural characteristics of collagen did not change signif-
icantly. Conclusion: Hydrochloric acid has a good decalcification
effect on the decalcification of turtle carapace, and has no effect
on the structural properties of its collagen.

Keywords: Chinese soft-shelled turtle; carapace; decalcification

process; collagen; structural characteristics
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Figure 1  Effects of HCI concentration on Ca*" removal

rate of the Chinese soft-shelled turtle carapace
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Figure 2 Effects of time on Ca’” removal rate of the

Chinese soft-shelled turtle carapace
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Figure 3 Effects of temperature on Ca®" removal rate of

the Chinese soft-shelled turtle carapace
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Figure 4 Effects of solid-liquid ratio on Ca*" removal

rate of the Chinese soft-shelled turtle carapace
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Table 1 Codes and levels of test factors in

orthogonal design

K A RV R/ B G5 IR 1 / C R 1L
(mol « L™ 1) C (g/mL)

1 0.7 22 1:22.5
2 0.8 25 1:25.0
3 0.9 28 1:27.5
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Table 2 L, (3%) orthogonal design and statistical analysis
WIS A B C WG/ V0 BEJRAR A R/ %
1 1 1 1 59.57 91.76
2 1 2 2 61.50 89.68
3 1 3 3 61.59 90.87
4 2 2 1 62.51 89.41
5 2 3 2 67.35 90.77
6 2 1 3 62.33 91.24
7 3 3 1 63.71 88.26
8 3 1 2 61.84 92.27
9 3 2 3 65.23 90.93
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R 3.176 2.970 1.633
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Figure 5 Effects of decalcification on collagen contents

and extraction yield of collagen in the Chinese

soft-shelled turtle carapace
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Figure 6 SDS-PAGE electrophoresis of collagen in the
Chinese soft-shelled turtle carapace
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Figure 7 UV absorption spectra of collagen in the

Chinese soft-shelled turtle carapace
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Infrared absorption spectra of collagen in the
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Figure 8

Chinese soft-shelled turtle carapace
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Table 4 Amino acid compositions of collagen in the Chi-

nese soft-shelled turtle carapaceresidues

FHEEMR & (BRI /1 000 NFRID)

b
s
e
b

A 4k B oA I 4 Ak 2
RAE&AR 49.0740.49 50.0341.09
IR 25.5840.13 26.1240.73
22 TR 42.9840.44 43.99+1.46
HAMR 73.6340.39 74.6642.70
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N 2 R 135.68+0.39  130.2941.81
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SRR 28.2440.19 24.7540.96
KR 7.4740.23 8.59+0.13
RN E R 0.66+0.04 0.69+0.08
e 0.34+0.02 0.29240.01
i R 26.7240.62 24.6840.94
HAE R 13.77+0.19 15.66+1.38
K &R 65.3543.47 66.7343.01
A m 68.7041.35 71.5540.07
[N 121.04+0.51  123.5844.31
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JId 5 e Y 1, LI b BRSO R R AR IROR
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