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Fig.1 Apparent characteristics of grass carp slippery by adding different proportion of fish particles
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Table 2 Effect of different proportions of fish particles on TPA of fish slippery
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80 4 825.05 + 170.56° 0.74 +0.01°¢ 0.53 +0.03" 1 884.05 + 88.43" 0.18 +0.02¢
100 2948.39 + 72.47" 0.72 = 0.02¢ 0.49 +0.03¢ 1 056.66 + 20.65" 0.14 +0.01"
T ¢ [ 5 B AN ) e 7R i 3 25 57 (P<0.05) .
TS BB JE — 24 DR R 45 4D 118 6 P A OGN, B S 45 ROpIAS

MR R EUR ) HLIN F K B SR 4R RE ) s
SR, FEK D, RS A ORL RGN, f T h 2
55 BEIE B LR EF A 2 S R, P BRI A
AT, I HL A0 P BURE 2 i VR R £ 1 B I 45 1 Y
SEREVE , BELAG-B5R I A 2 B, 5 85042 30 6 7K A TR
W K IR, Rk ) 5 i TPA /Y 45 5 A0

2.4 & RBALT L B3 iR R E T E R R
MR 3 o i R A i R D RE B 45 R AT
S o S NELUE R SRR P BCE PR A AR
S B A E 45 R AR R, S SR NE g
286 TR B 9T 0 I 0 3 v 0 DA SR A 8 T
i, MMM S5 b AL, 528 4l



140 hoE

o R 2023 445 10 ]

—
- =) 0 o
o S (=] S
T T T

o

[ 3
o
T

K T1
Water holding capacity/%

0 20 40 60 80 100
i1 P UL 5 i
The content of fish particles/%

AR F R RN B B 3525 5 (P<0.05)

B2 f&PHRAR L 63 & B R K TR
Fig.2 Effect of different proportion of fish particles

o

on water holding capacity of fish slippery

FA LG, B8 00 40% 0 PR JURE 50 0 G 0k B 22 5%
F(P<0.05) , FN W 1 2 B 22 S AN B 35 (P>0.05)
3 156 B £ T e £ P ORI N 18l 409% 5 fa i 5
B 1 SR R A AR LA R PR OB 11 8%

Bl 3 3k B o I PR A B S IS [R] L
5] 60 PR AR 1) £0 3 1 A B L A i £ pRSORE Y
WM KT 40% T, 35 0 N B 7 B 1T 8 A
Y 7.832%, 19 Ak £ o PRI Jin i 40%
Bt b R AR 46.34% , 9 H H B 47 FE1R
e (11.20 43)  Ud B 0 A JB0RE 8 i i 4091
£ Vi R BB T b A e P 5 i, o b T, S
38 Y 1 PR BORL 1R

R3 AMAELFEAFNNERERBEESERSN
Table 3  Analysis of the basic properties results of fish slippery with different proportion of fish particles
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Fig.3 Radar image of sensory assessment results
of fish slippery added with different proportion
of fish particles
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Fig.4 Effects of chitosan oligosaccharide concentration of fish slippery on extrusion strength during refrigeration
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Fig.5 Effects of chitosan oligosaccharide concentration of fish slippery on viscosity during refrigeration

2.6 EEHEXABIEESE TVB-N M
W N AS [6) v B 52 55 B8 09 8 3 7 ¥ e 301 1]
TVB-N B8tk an i 6 Fr 7~ . Bl 25 ¥4 sk s 8] () ZE

£, R TVB-N I #34 in (P<0.05) , 3 H TVB-
N 184 158 5 e 5 S e ) 186 00 i ARG . e TR
S A 0.4%F1 0.6% 1) i 22 AN B 3% . B s



142 hoE

M

2023 55 10 #

6 K, RKEMFEFERER TVB-N {E N 21.44 mg/100
g, BRI 7B i A B R FRAEL (20 mg/100 ) o T 5E
SEER N R 0.4% M ) TVB-N 7E12 5 8 K
XK 17.76 mg/100 g, Bl & M58 I 1] ) SE 4 | o 2B
P RS AN Al 0 P A A R R I,
JoE 43 fige 7 A R B B e S B S A 3 Y
TVB-N (BRI AN, sESEMEEA BT &4 1
A G TS A W AE B Oy T A AR
IR AN E E A R R PO 1 F R R, e

R MR IR
TVB-N/mg- (100g)™"

0 2 4 6 8
JE e 1]
Storage time/d
() o W 055 25 48
1&1\0 30
® 8 25
®e
T s .
ﬂg . l’/;/
Baoof,
£ s —t
0 2 4 6 8
3 )

Storage time/d
()R 0.4%77¢ 551

BRI ER RE S SR A EE G AR, AR
I 58 SEBEAR 40 P I B B AR, HA S A
240 AT ) 200 L TR R A N 5 >4 e SRR S TR I
Ho B MR AR N, Kk — R
I, DT A S0 5 240 B A R H R, £ e
SENH AL A R ) £0 0 A N, e — e PRI RIRE
TREEBIRCR . 0.4%5¢ FEHE nTRE A0 A9 BF 220 S <
# 8d,

"
=3

TVB-N/mg- (100g)™"
—.\-N
\L

3

]
o

v

U ]
Storage time/d
(b) TR 0.2%77¢ 5L Mk

v
=3

o
®g s
ik
7 B o —
o [
= £ L4
Xz
Ao,

= 5| 8

=

0 2 ¥ 6 3
I J6 15 i)

Storage time/d
()TN 0.6%7¢ 554

AT 5 B R BT 35 P 22 5 (P<0.05)
6 TEBAMENEFREEE TVB-N My
Fig.6 Effects of chitosan oligosaccharide concentration of fish slippery on TVB-N during refrigeration
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Effects of Fish Particles and Chitosan Oligosaccharides on the Quality of Chinese Fish Slippery

Yu Xiliang'?, Lin Xiaoyu'?, Xie Yisha'?, Qi Libo'?, Ding Haochen®, Shang Shan'?, Dong Xiuping'?
(School of Food Science and Technology, Academy of Food Interdisciplinary Science,
Dalian Polytechnic University, Dalian 116034, Liaoning
’National Engineering Research Center of Seafood, Collaborative Innovation Center of Seafood Deep Processing,
Liaoning Province Collaborative Innovation Center for Marine Food Deep Processing, Dalian 116034, Liaoning
Liaoning Anjoy Food Co., Lid, Anshan 114199, Liaoning)

Abstract In this study, the effects on fish particles (20%, 40%, 60%, 80%, 100%) on the textural properties and
sensory evaluation of Chinese grass carp fish slippery were investigated. The results showed that the fish slippery with
40% of fish particles had better textural characteristics and obvious fish particles taste, and had the highest preference
score was 11.20, which was liked by the sensory evaluators. On this basis, the effect of chitosan additions (0.2%,
0.4%, and 0.6%) on fish slippery extrusion strength, viscosity and volatile salt-based nitrogen (TVB-N) during refriger-
ation were explored. The extrusion strength and viscosity of fish slippery with different percentages of chitosan oligosac-
charides did not change significantly, and increased in the secondary day of refrigeration. With the increased of refriger-
ation time, the extrusion strength and viscosity of fish slippery gradually decreased, however, the fish slippery with chi-
tosan oligosaccharides changes were not drastically. The TVB-N of fish slippery gradually increased during the refrigera-
tion, and the shelf life could be extended to the 8" day when the proportion of chitosan oligosaccharides was more than
0.4%. It was concluded that the fish slippery with 40% fish particle and 0.4% chitosan oligosaccharides has both good
texture characteristics and particle taste, and the quality is more stable during refrigeration.

Keywords fish particles; chitosan oligosaccharide; Chinese fish slippery; texture characteristics; refrigeration



