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Abstract: The changes in the quality of sea cucumber (tissue structure of body wall, microstructure, rheological properties and textural
properties) under three salting conditions (15% salt solution, saturated salt solution, and dry salt) were studied in this work, and the evolution
kinetics during the salting of sea cucumber were explored. When the sea cucumber samples were treated with saturated salt solution and dry salt,
the shrinkage of collagen fibers of sea cucumber body wall occurred, and the structural arrangement tended to became denser. Meanwhile, the
storage modulus and loss modulus gradually increased. The hardness, cohesiveness, and chewiness increased, and the elasticity and resilience
gradually decreased. When the sample was treated in 15% salt solution, the trend of the changes during the early stage of the salting process was
similar to those in the saturated salt solution and dry salt. At the late stage of salting process, collagen fibers of sea cucumber body wall swelled,
the spaces of tissue structure increased, and the storage modulus, loss modulus, hardness, cohesiveness, and chewiness decreased. The results of
kinetic fitting model indicated that, for the body wall of sea cucumbers treated with high salinity, the salting process followed the principle of
one-direction forward osmosis. This study indicates that the different salting conditions have significant impacts on the quality of sea cucumbers,
and can provide a scientific basis for the determination of the salting conditions for sea cucumber.
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Fig.1 Change in the tissue structure of sea cucumber under different salting conditions

E:oa, B bg, RAREEZ 15%H KT 2.

6. 10. 14. 18. 22d ¢4 M3 ; h~m, R SREZfaKEF 2. 6.

10. 14, 18. 22d 692842403 n~s, R BURBEZFHEF 2. 6. 10, 14. 18. 22d 494 MiE, A KAZHIGH 100 42,

22 [ #h 5 A P TR S B O S A B R

e

AR B AN R SR BTN 2 i R S e 4]
GRERATIE, FRWME 2 Pros. BE(15%HKK
AR BT, W 2b. h s, FH] R 0EEE)
RSB IR AT e, HET4EAK, AiE—ErTT
[P, SEBONISIA R TATERERET 2 d (S
PREE R OISR AT B M LR RIR . BEE R
BINTASER:, RIS REE LT AR A HR G, AR

X500, 50 pmi

112

x500.. 50 um

MG . T EBEREAR, RIZEEK ) 515
P SCHGE LA, FEAE LT IR S R BE RO 4
PGB .l 2f. g, 48 15%3h/K 3BT 244
BEROWSS K rh T e EAR ] AR L Bkl Wi, T4
AR, UK R ALE ;. LM K 55
18~22 d [RIZRBEINP 21, m 7R, 20REF4EIH KR,
LR IR C H A R AT #hERRT 10d )5
(IR S REERO AE R ] 2p P, AHZRESIIE0S, X
I REAE T RIS AR BRI IR AT 45 5 /KA W 1) B Bk
A, G KA B A AR B PR, KA R
JRIRET L2 oA . WS, PTG 4584 o




MR EmRHY Modern Food Science and Technology 2016, Vol.32, No.10
‘ Zadle B ' Y e to

X500 50 ;. )

x500 50 um

’ 4‘;" : ) :} %
& 2 TEERFG TRISAERNEET L
Fig.2 Change in the microstructure of sea cucumber under different salting conditions
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Fig.3 Rheological properties of sea cucumber subjected to

different salting conditi

VE: afeba A 15%3 /K 3 i A2 & b SR AR REAR
WA T T, cfnda A Hiafedh KR

RALE. ARSI, oAl h T

114

ons

EE Ry

A2 R AR A A

A2 W R AR

AR S . BAUR 6 L.

23 IR #h ik A Phrd A B R A B

\

e

AR BRI SR B SUR AR I 3 B
e A SEIGRESNIN G*>G™,  HLEhBAH RN )AL 5 )
G’ HIREVN AT ISR LK >15% 30K, — Rt L
T, SRR SN, SRR, NI,
/NPl SR 15%EK SRl 2 keE ) G2 AN
G 7ERT 6 d 22U TS, 6~14di&THaE, ME
A B R IRTES 1) Qe T PR B R A TR R K
o RARAIE K ER BRI S REE D) G R G YR
R A KT TR, 0~6 d FORHgEPuE T, Bl
JE R BN s SR Tk B R SRR ) GO
G ¥t 2hisii (Al K s, G R R BT
Fa, 1 GPTEF R e, 0~2d, 6~10d, 14~18d
Fhie it X AL 5 2.1 Fi1 2.2 LRSS AL AR

AN
(=

24 TR HE A H Sk TPA kit

B % v

RIZABELEAF LB T B IR
U7 o B SR T TR FRTRE A, AN [F) SR S O |
| SRR, X S It AL, H2h
TUIAR RIS [, 58PN [B] 24 58 21 95 09 15% #h 7K >
WA A>T E . R SAFEBRKESLES, "2
TREE LA TR FEAK PR IR E A %o X T8
FE. FRMSHEEN S, 15%3/K iR 2 48E
JoTtim, fE6~14 dIIEARALELD, Bl HIR RS W
VAN SR AN T S AL B AL AR AL B SRIDT TR AR SE K T T
o AR5kt g s 2 VB AR RE 1 B R 9 3%
W1, BEEWGAELR, RIS KRB . RRIEAH
WREREAS, TAHT FLAs R S AR, XA RER T4
PR, RFEE AN, RIS AREE K R
BT, KTk, T, HRG
R b o1 HERL, AR5 . 1115% /K 5T
BT RIZHGR BN ARG REIN,
IR AR AR AN TS A B>, PRt A
RO SRR EAE S SIS M BRAIG, I SR BRI T
SERAIL .



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.10

RN TRIEFFRMU TRISHREE TPANELER
Table 1 TPA of sea cucumber samples subjected to different salting conditions
7 ik B Al /d HJE /g 23 M =5 PHAR g
*FF8, 8650.37+1755.51 0.68+0.13 0.424+0.10 0.503+0.12 5702.15+1120.04
2 9010.84+1806.67 0.65+0.15 0.49+0.09 0.477+0.11 6019.52+1092.35
6 11240.82+2016.67 0.61+0.09 0.54+0.11 0.443+0.13 6942.14+1456.25
15902k 10 12058.13+£2510.26 0.6+0.11 0.58+0.10 0.429+0.09 7013.20+1392.63
14 12473.26+£2289.16 0.56+0.12 0.6+0.09 0.426+0.08 7069.31+1502.95
18 9647.23+1589.21 0.51+0.09 0.47+0.12 0.403+0.10 6863.89+1308.24
22 8645.2+2030.11 0.48+0.10 0.43+0.11 0.397+0.09 6630.51+1403.21
2 12360.47+2719.09 0.61+0.13 0.51+0.10 0.449+0.09 6329.35+1309.30
6 16927.13+£3182.29 0.54+0.09 0.58+0.12 0.405+0.11 7234.28+1028.22
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18 22068.91+4582.36 0.43£0.09 0.72+0.16 0.305+0.08 9298.51+1860.67
22 22257.35+4452.80 0.41£0.10 0.74+0.14 0.300+0.08 9311.87+£1672.24
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Fig.4 Water loss (WL) kinetic curve of sea cucumber body wall
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Table 2 Error analysis between experimental values and the values from model calculation on water loss of sea cucumber body wall
under different salting conditions
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2 4.65 4.67 0.51 15.95 15.94 -0.07 19.09 19.12 0.15
6 6.89 6.66 -3.35 18.38 18.43 0.26 23.67 23.45 -0.92
10 7.17 7.28 1.50 18.96 19.02 0.32 24.43 24.56 0.55
14 7.61 7.58 -0.39 19.38 19.29 -0.48 25.11 25.07 -0.14
18 7.68 7.76 1.02 19.41 19.44 0.15 25.29 25.37 0.31
22 7.81 7.88 0.85 19.57 19.54 -0.17 25.54 25.56 0.07
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Table3 Error analysis between experimental values and the values from model calculation on salt content of sea cucumber body wall

under different salting conditions
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1% % /% 1% 1% 1% 1% 1% 1%

2 9.91 9.79 -1.27 13.60 13.65 0.40 17.80 17.80 0.01
6 10.54 11.13 5.56 17.95 17.40 -3.09 20.10 20.19 0.42
10 11.49 11.44 -0.36 18.03 18.40 2.10 20.98 20.74 -0.14
14 11.44 11.58 1.27 18.58 18.87 1.59 20.95 20.99 0.20
18 12.03 11.66 -3.01 19.24 19.14 -0.49 21.14 21.13 -0.05
22 11.98 11.71 -2.23 19.41 19.32 -0.46 21.10 21.22 0.56
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