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Fig.1 Standard curve of hydroxyproline content
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Tab.1 The weight and elementary composition content of heated S. japonicus %
& Koy K5y iig Jis = iy 4|
weight moisture ash fat crude protein collagen
3G S
raw sample
100* 92.87 £0.23*" 2.77 £0.27*° 0.63 £0.04° 4.22 £0.29°¢ 3.16 +0.11°
KL &) heated samples
50 C 95.12 +1.88" 90.01 +1.31° 2.84 £0.65° 0.42 £0.04° 3.93£0.12° 3.17 £0.61°
70 C 60.76 +3.50" 84.59 +1.06° 3.77 £0.65* 0.35+0.11° 5.99£0.17" 4.82+1.12°
100 C 35.28 +7.72°¢ 79.83 £1.40¢ 4.77 £1.27° 0.36 +0.11° 9.46 £0.56 7.76 £0.04°

TE L S5 2 T L 100 T, A ARe i Aty 5 400 o 6 3 AR A0 TR0 20 LU 2 R A — BB B B AR P EAUR A R E E R (P <

0.05),

Notes: 1. The weight of fresh raw sample counts as 100, while heated samples counts as its percentage;2. The different superscripts of the same

column values are significantly different( P <0.05).

R2 MARNSERARSIRSEMEBITEER

Tab.2 Actual elementary composition content of heated S. japonicus g
Koy K5y g Wi HAB JB IR A
moisture ash fat crude protein collagen
B¢ I 2
raw sample
92.87 2.77 0.63 4.22 3.16
JNFAEE 5 heated samples
50 C 85.61 2.70 0.40 3.74 3.02
70 C 51.40 2.29 0.21 3.64 2.93
100 € 28.16 1.68 0.13 3.34 2.74

T BEE RS A DL 100 g 3, 2 1 A A0 AR AC IR 23 35 45t 09 77 20 LUV A IR i A I 03 S o i A

Notes: The weight of fresh raw sample counts as 100, the actual weight of heated samples based on its weight and percentage.
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Fig.2 DSC scanning curves of raw S. japonicus and
collagen from raw sample

1. raw sample,2. pepsin-solubilized collagen( PSC).

http : // www. scxuebao. cn



1468 Ko7

¥ iR 36 %

2.4 HALAMENTK

R T DK A A UL R A 4 A S g R
Van Gieson 4t {8 5k, [V iR J5 4 4 e il 40 6, LY
CF YR G v, A A% Y iR A, [ 3 S T
FUAS [ A BE 2% 4 8 300 2 L PR 20 20 8
WLEEEE IR, BE I ) 2 9 L A 2H 2 5E A e e 21
o, UL SR BE LA b 3R F IR AT 4,

B2 I £ 2 SRR, 52 P AT 7 SUHE S, 1] =3 B
RRERZE M B0 K 5 o 15 B 30 R 2 4 L, i B4 )
Z 09 LD 2L ZBE e B 0 41 6 8 AR IR . BE A
FAGELRE B T, WL 2T 4 S 7 A Jis AR R, £F 4E )
25 BRAGAR NG AR K A 4B R SR B L Z
FLIREE 4

B3 MNSALMENAZERERA
GG 2. 50 THIEARE 53,70 CHIHAAE b 54. 100 T AR &

Fig.3 Light microscopy of S. japonicus stained with Van Gieson staining

1. raw samples;2.50 C-heated sample;3.70 C-heated sample;4. 100 C-heated sample.
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Fig.4 SEM views of raw and heated S. japonicus

1. raw sample;2.50 C-heated sample;3.70 C-heated sample;4. 100 C -heated sample.
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Fig.5 Different SEM views of raw S. Japonicus

1. SEM;2. Cell-maceration/SEM.
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Fig.6 Cell-maceration/SEM views of heated S. japonicus

1.50 C-heated sample;2.70 TC-heated sample;3.100 C-heated sample.
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Changes of muscle tissue and collagen fibers structure of sea

cucumber ( Stichipus japonicus ) during heated treatment

GAO Xin", LIU Lian-feng, LIU Qian, HUANG Jin-fa, FU Xiao-ting, XU Jia-chao

(College of Food Science and Engineering ,Ocean University of China,Qingdao

266003, China)

Abstract. Sea cucumber Stichopus japonicus has become an important cultivated aquatic species in China in

recent years. Previous studies mainly focused on the food sources, nutrition values, biological activity and

structure of acid polysaccharide. However, these studies do not have a tissue structural consideration on sea

cucumber meat. In this paper, the changes of muscle tissue and collagen fibers structure from S. japonicus

during heated treatment were studied, and the variation mechanism was analyzed. The structures of muscle

tissue and collagen fibers were observed by a light microscope and a scanning microscope , meanwhile DSC

tested the denaturation temperature of sea cucumber. Following were the results. The changes of tissue

structure and collagen fibers after heating treatment were evident. Along with the increasing of heating
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temperature , the muscle fibers gradually aggregated and cross-linked, forming porous mesh structure. The
collagen fiber structure shrunk, accompanied with collagen protein denaturation leading to fibers closely
spaced. The changes of collagen fibers structure were more prominent compared with the overall tissue
structure. DSC scanning curve of raw S. japonicus meat showed the denaturation temperature was 68.92 C.
Thermal denaturation of muscle protein during heating treatment resulted in the changes of tissue structure
and collagen fibers.

Key words: Stichipus japonicus; tissue structure; collagen fiber; cell-maceration/SEM
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