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Fig. I Changes in hody wall morphology of instant sea cucumber during storage at 4 °C

2.2 HAREVEIEGREREENEL

W 2 BT L A I A B TR 20 0 50 g, Bl
ORI 2 AR 8 d PR 40 g LU, TS
R FREIETE 12 d J5PE% 30 g Ao, AN a8 o i
5 T IR 2 08 5 AR 1 D 7 M A i
JE5 5 06 B 60 20 S T e B ALY e sk
Tl e b £ AR O TR K (08 2 U LA OB 1K L
ACHE K . B S 0 B B R Bk R
6.50% 4 CHNE T, PRREEE F1FE I, 2040 P 4 Y
SV SELLURT K S 6 Ty T S A
AR, ZEW R 6 d B AR 351 05K 21, 85% L 7k
g 14 d Bk F| 40.27%

ol S
08 = g
=040 . - } + /i-—r s
& e a0 i
&g:: a0 %,.,--"/ Bae == é
# 20 e e -
i o o (REERT 10

§ —— itk s
"o =2 4 6 & 1 1z 14
B a)

P2 B S 4 °C I ) B SR
Fig. 2 Mass loss rate changes of instant sea cucumber

during storage at 4 C

2.3 IRBsLREIER K EEMEL
el 3 B, B E LA (] A BE G, PR RE K
EIENE TR AR, N 96.32% 32 93.62% . &
B DRI S KR S A B AT I A e R A
Bk R AR AR B, R BURSHS 1.
-
Uy

05

Uit (]

094

93

02
0 2 1 0 8 n 12 14
[l JIERET P

B3 HDECiE S 4 0 W B0 ) A 4 & BEaY 2 {k
Fig. 3  Water content changes of instant sea cucumber

during storage at 4 T

2.4 PRESVEIEIEERHNTL

LN 4 B 5, I 2 d Bk % B A S R i i 2
FA K HEFETE 6 x 107 CFU/g 2247, 10 i 38 20 1 2
TE % RN & 7057 R 1 F I 5 4 52 A0 38, Ik A= 4, 7
% 6 d B 59 I E] 2.3 x 10° CFU/g, & A0 B B4
10" CFU/em’ A ffA7E 0 C R FHRBEMLA N6 d,
Bl i 2 e | G M EB R ARG, M5
BT 5 x10° CFU/g £ R E 2R, i

2023 T8 40 #5521 WB( .5 489 m! 215




FOOD AND FERMENTATION INDUSTRIES |

WS EE T

dg 14 o BF, B S BN T 29 5 %, 8 F 3.7 x
10° CFU/ g, (R 8EFL 3 AT 70k

40
15 o
0 §

25 /., T
20 e

;/.
15 A
10 :
B
0

TR B % 10-HCFU )

2 4 [ B 10 12 14
g a)d

P4 BDEriES 4 R EU ) R0 G Eun e (k
Fig. 4 Total number of bacterial colony changes in

instant sea cucumber during storage at 4 °C

2.5 HeEsrmigED pH BTk

nE s frs, —BEshh pH BE22 VFIBX
A5 TE 65 MO i el B B AIR, Bl o 1 i P 3 R
JE B A A R A P e R R pH |
FHIT L BN 2 pH (7RI BN N M I 64 8. 73
Fe 3 6. 88, okt BT 5, 3 W07 50 ot ™ o I
W%

LALIE

[

850F g
100 ™~

= -

o LAl S

B e
700 ~9
050
‘c F i i i i i Il i
b 2 1 & # 10 1z 14

e
5 BrigE 4 Coggbin pH E09 %
Fig.5 pH value changes of instant sea cucumber

during storage at 4 C

2.6 HEESVRERRANEASBLEANTR

TP 5 22 B, Py 5 o ) 2 2802 R O 0
WA A AT L g S A AT R w0 P A
HAERMMABED "  HHgSNHNEAMN L
S EAE 3000 Usmg 1 |, AWM ENHNE
F M L 2 3] 4 58 0p) G DR 1 B9 B ARt 6 B
A ASHIE ST TP 4 B f 9 B R S G 4 40 R 1 R A )
P AERRAE AR M5 0 K T, BT8R A 149. 28 U/mg 57
MBEEE 113,11 U/mg, 28R, eI HC ST
Job B o B R, B R R R TR B S R
L EEHE,
2.7 HEBESrEIEdRRAEENTR

i P A5 408 3 % A R AT 2 W R Dl BTAEL A g
EL A e B, B ST IR b B £ i 2 gl v g e A

216 | 2023 vol. 49 No. 21 ( Total 489

170
1500
130 e

10 T —

EHE TR EIARTETEN U Aimg)
=) i

é -‘i {: r; |J|: |‘2 II4
Wt 1 S
e fEisd CraiEAREOm LTI Tk

Fig,ﬁ CH[hl,'.['I'HiII L Ht.'1i\'i|!(' ('hang(-s of instant sea

@

cucumber [[uring slorage al 4 T

Ak, e 1 B, R 0 R R SR N R L
BrE VMR [0 B PR 6 I b, BE A R RE AR
3R AN R BB SRR R PR
A7 BURERE , () Bt B RSk R R B SR
S U B A T R N G R ) B
A DG, TP R P SR A O B ] D 2 T R G
Bl MR ORI b T S O, W O,
A B WEL VG 10 e R A, B RE ko), o) SR A, TR A SO
Eaini Sl A1 276,31 £342.71) g, 01 4 d
fEEEF A 3,6 d B FRER F (P <0.05) i )5 47
18 F [ 25 (748.98 +£235.06) . N0 12 b 5 0
It A 3 B, o NEL G B £ 2 RS 09 B &, AF K
HREES FTREABHRBEERABE(P>0.05),
PRI G IF 5T 22 00 I R I AR op 10 £ 2 04 BB
FUOEL S SR R MR R IR i B RN AR E S5
A AR MRE A . R R R R AR ST,
i 0 d B, ¥ 2 Pk BE BY 5 AR B R A0 84%
VOB S 0. 78, [l 5 I 9 Y 9] 0 4E <, 9 A R
g AR NN B RS ETE R 14 d el 4 B S R
KB 91% , P TR 0. 90, 0] WL A% 2K Ay 09 B 4
HIFERiTE ] (o€ SO LAl DL K S5 dw g A I | By 2w
TR K SRR AT K A B R A i L e 2 P o
BEREE E T AP AR R, R —WCF R B
sEmESEYZ R E. MEEE0-~24d
BERRROE  TENT 4 d M 10 d i IR EB D (P <
0.05),
2.8 HIE@sEdERELEMRNTER
MEEARGREET, HBWERFEUEAR
B 43 R AE S 5 B 2 M LA P b PR O O
H, 1~ G BLILL RS 7R 5 000 s 4 2 0 I A A Ak i 4R AUk
FEOCHAR  RERE ORI B T W R (R
B mALA A R e BE AR A Y SO IR A
g, T ], B S e AT 6 d Y



Fl1 HEHE4 CPREHAERDSENER

Table 1 Texture properties changes of instant sea cucumber during storage at 4 C
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Table 3 Free amino acid species and contents changes of instant sea cucumber during storage at 4 C ( dry basis)
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Table 4 Total amino acid content changes of instant sea cucumber during storage at 4 °C( dry basis)
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Fig. 8 Scanning electron microscope observation results of instant sea cucumber during storage at 4 C ( x 1 500}
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Quality variation of instant sea cucumber Stichopus japonicus

during storage at 4 °C

YU Di"*, FU Zhiyu'®, JIANG Pengfei’, LI Long', LIU Yujun', FANG Ziying®,
LI Shuangshuang’®, ZHENG Jie"*"

I{ Lisoning Ocean amnd Fisheries Science Research Institute, Dalian 116023, China}2( Key Laboratory of Protection and
Utilization of Aquatic Germplasm Resource, Ministry of Agricullure and Rural Affairs, Dalian 116023, China)
3( College of Foml Seience and Technology, Dalian Polyiechnic University, Dalian 116034 | China )
4( College of Food Science and Engineering, Dalian Ocean University, Dalian 116023 | China)

5 Dalian Xinyulong Marine Organisms Seed Indusiry Technology Co. Ltd. | Dalian 116222, China)

ABSTRACT  To investigate the guality variation of the body wall of instant sea cucumber during storage at 4 C | the body wall mass loss
rate, moisture content, pH, the total number of bacterial colonies, cathepsin L activity, collagen content, amino acid content, texture,
volatile components, and microsiructure changes were determined. Results showed that after 6 days of storage, the volume of instant sea
cucumber deereased .‘ii“rliﬁl'ilﬂll_\'_ and the mass loss rate of the lllill_!' wall reached 21, 85% nuring slorage, the moisture content of the
hody wall decreased continuously but remained above 93% . The total number of bacterial colonies was about & % 10° CFU/g in the first 2
days and inereased to 3.7 % 10" CFU/g on the 14th day. The pH value dropped from 8. 73 to 6. 88, Cathepsin L activity decreased slowly
and was always lower than 150 U/mg, The hardness, stickiness, and chewiness were negatively correlated with the storage time, while the
springiness and cohesiveness were positively correlated with the storage time. During the first 6 days, the main volatile compounds of in-
slanl sea cucumber were inorganic sulfide, and then methyl compounds, inorganic sulfide, aleohols, and ketones gradually increased ,
while nitrogen and oxygen compounds decreased correspondingly. Collagen content ranged from 27.27% 1o 31, 15% |, and the effect of
storage time on collagen content was not zignificant. The total amount of amino acids had little change. There were 7 =9 kinds of [ree ami-
no acids in the first 6 days and 16 kinds after 12 days. SEM resulis showed that the fibers of the samples were mainly gelatinous and flaky,
and the l.:|1a|r1gl.:h‘ were nol Hignirit'tml_ The Ilh_!'.'iil'[]l'lll.!lllil,!tll prn'n,:rlii-.-i ol instanl sea cucumber l.:|1§|ngl.:ri and i1s qua“l_\' decreased [1|11.-iuu.-i|}'
after storage at 4 C for 6 davs. The main factor of body wall instability of instant sea cucumbers was microbial action, followed by water
loss.

Key words instant sea cucumber; 4 “C storage; bacterial colony ; change rule
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