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Abstract: The basic and mineral compositions of the ventral and dorsal shells of tortoise (Chinemys reevesii) were
analyzed, and collagens (ASC, PSC, and H-PSG) were extracted from shell samples using acid, enzymatic, and hot-water
assisted enzymatic methods. Subsequently, the physical and chemical properties of the extracted collagens were characterized
through ultraviolet spectrometry, infrared spectrometry, SDS-PAGE, amino acid analysis, and scanning electron microscopy.
The results indicated that tortoise shells had high protein (22.06%~22.50%), calcium (16 004.25~16 592.50 mg/100 g), and
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phosphorus (6 014.25~6 188.25 mg/100 g) contents. ASC, H-PSG, and PSC yields were 0.45%~0.51%, 4.38%~4.75%, and

1.47%~1.56%, respectively. The maximum absorption peaks of ASC, H-PSG, and PSC extracted from ventral and dorsal
shell samples appeared at 220~226 nm. The infrared spectra and SDS-PAGE patterns showed that ASC and PSC were both

type I collagen with high purity and a relatively intact triple-helix structure, but H-PSG had degenerated into gelatin and had

been partially hydrolyzed to collagen peptide. ASC, H-PSG, and PSC extracted from the ventral and dorsal shell samples

had essentially the same amino acid composition, with abundant glycine (18.19%~24.10%) and proline (12.52%~15.05%).

In terms of microstructure, ASC exhibited a superior three-dimensional network structure compared to H-PSG and PSC.

In conclusion, the collagens extracted from the ventral and dorsal shells of tortoise using the same methods showed no

significant difference in composition or properties; however, different extraction methods affected the yield, composition, and

structure of collagens extracted from tortoise shells.
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Table 1 Basic components of the dorsal and ventral shell of

Chincmys reevesii
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Table 2 Mineral content in the dorsal and ventral shell of

Chincmys reevesii
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*3 ARREEENEEREAK (%)

Table 3 Amino acid composition of tortoise shell collagen (%)

L et ASC H-PSG PSC
AABRAT £ — " - — -
- LR iR wY i Y
RARER Asp# 6.03+0.15" 5.74+0.32" 6.08 +0.10° 5.81 +£0.09° 6.01 +£0.15" 6.03 +0.28"
T # B8 Thr* 2.60 +0.20" 2.53+0.28" 2.62£0.07" 2.52+£0.04" 2.62+0.11° 2.63+.12°
2 BB Ser 3.66 = 0.40" 3.75+0.46" 3.84+0.13" 3.89 +0.02° 4.06%0.18" 415+0.19"

2B Glu® 10.86 £ 1.60° 10.37 £ 1.16° 11.47 £ 0.24° 11.01 +£0.12° 11.42 +0.38" 11.39 +0.38"
H&# Gly' 17.52 +0.63 18.78 +0.43 23.56 +0.38" 23.21+0.42° 23.06£0.31°  23.22+045"

AR Ala" 8.13+0.45° 7.99 +0.15° 10.53 £0.14"  9.72+0.37" 9.63+0.19° 9.79 +0.23°
FMAEL Cys — — — — — —
42 BR Val* 4.92+027° 5.51+0.80" 2.90 = 0.24° 3.27+0.15° 3.52+0.59° 3.25+0.19°
AR R Met* — — — 0.29£0.12° 0.18+0.21° —
AR Tle* 2.12 £0.05" 2.11 +0.09° 1.67 £0.05° 1.64 +0.08" 1.75£0.12° 1.77 £0.09°
AR Leu* 4.65*0.30° 4.63 027 3.59+0.13" 3.59 +0.06" 3.79 £0.05 3.77+0.21°
B R B Tyr’ 2.93 £0.95%b 3.82 +1.00° 1.16 £0.70° 156 £0.14™ 1.55+0.79™ 1.05+1.11°
K ARH Phe'™*  4.05+1.36" 3.22+0.58% 239+0.71"  3.15+0.15" 3.05+0.57° 2,93 +1.08"
}i§ 2.8 Pro 1225+2.76"  11.99 +1.88° 1047 +034°  1029+0.22°  11.25+0.57°  11.57+0.71°
BB Lys* 1158 +1.52*  10.73 +0.48% 9.74 141"  9.85+0.61" 833+1.50°  8.90£0.76"
40 R B His* 1.75 +0.25" 1.64 £0.36" 1.12+0.20°  1.54%0.05" 1.29 £0.36" 1.01 £0.03°
+ 2B Arg 6.49 0.39" 6.79 £0.19° 8.38+0.26" 8.16+0.27 8.05+0.21" 8.07 £0.16"
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