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Fig.1 The whiteness value of three kinds of polysaccharide

tilapia surimi gel under different supplemental levels
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Fig.2 Water holding capacity of tilapia surimi gel

with different polysaccharide contents
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Fig.3 Water distribution of surimi gels of three kinds of polysaccharides in tilapia with different supplemental levels
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Table 1 Effect of k—carrageenan on the proportion of gel peak area of tilapia surimi
o AR %
A E (%
Py, Py Py,
=8 3.54+0.17" 92.57 £ 0.15° 3.89 £ 0.62¢
0.5%F 4 3.18 + 1.46 94.06 + 1.74 2.77 +0.28"
1%F £ A% 4.1 +£0.46" 93.6 £ 0.45 2.30+0.07°
2% F 2 hx 4.02+0.73 95.02 +0.82* 0.96 + 0.24¢
TE /NG 5B AN [R) FR7R [ — 81 v AN (6] 21 ] BRdis 22 53 W 3% (P<0.05) , T Il
R 2 FREXT IEE S FRSEEE TR L6 R R0
Table 2 Effect of chitosan on the proportion of gel peak area of tilapia surimi
. e @ AR YL /%
%
Py, Py Py
=8 3.54+0.17" 92.57 +0.15" 3.89 £ 0.62°
0.5% 7% R 5 471 +0.37 92.1 £0.26" 3.19 £0.24"
1% 7 R H 3.02+0.16" 93.07 £ 0.20° 3.92+0.13¢
2% 7 R A 3.13£0.10" 93.45 £ 0.07 3.42 +£0.03
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Table 3 Effect of konjac gum on the proportion of gel peak area of tilapia surimi

& AR 4 %

&%
Py, Py Py
=8 3.54+0.17" 92.57 +0.15 3.89 £ 0.62*
0.5% e F Iz 3.53 +0.56" 94.20 + 0.64* 2.27 +0.08¢
1% Bt 3 I 4.23 £0.24, 93.54 + 0.39° 2.23 +0.16°
2% Rt 3 f 3.54 +0.37" 93.74 + 0.32* 2.72 + 0.06"
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Fig.4 Sub-density of water quality of three kinds of

polysaccharide surimi gel samples of tilapia
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Fig.5 Gelation of tilapia surimi with different amounts

of polysaccharide
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Effect of Polysaccharides on Gelation Behavior of Tilapia Surimi

Jiang Pengfei, Yu Wenjing, Zhu Kaiyue, Li Shuang, Dong Xiuping, Wen Chengrong, Bao Zhijie, Sun Na“
(National Engineering Research Center of Seafood, School of Food Science and Technology,
Dalian Polytechnic University, Dalian 116034, Liaoning)

Abstract In order to improve the poor strength and deterioration of the unrinsed surimi gel, the effects of three differ-
ent ionic polysaccharides, including carragenan, konjac gum and chitosan, on the physical properties, low-field NMR,
rheology and microscopic imaging of the unrinsed surimi gel of tilapia were analyzed. The results showed that, compared
with the blank (47.81), the maximum whiteness values of different polysaccharides (carrageenan, chitosan, konjac gum)
were 93.07, 80.88 and 73.95, indicating that the improvement effect of carrageenan was the best, and the whiteness
values of the three polysaccharides were the maximum when the addition amount of all three polysaccharides was 1%.
The results of water retention showed that: compared with the blank (88.18%), the water retention of 1% carrageenan
was the highest (92.51%). The T, relaxation peak area in low—field NMR indicated that the content of unmobile water
in carrageenan was higher, indicating that the gel network was more compact and ordered. In terms of texture, car-
rageenan supplementation significantly increased the hardness of surimi compared with the blank group without polysac-
charide (P<0.05), the hardness increased by 15544, 1168.21 g and 22522 ¢ at 0.5%, 1% and 2%, respectively. The
masticability was increased by 93.53, 700.99 and 1 108.22, respectively, and the results showed that the content of
polysaccharide =1% could significantly improve the texture characteristics of surimi. In terms of gel strength, the gel
strength of carrageenan showed great improvement, and compared with the gel strength of the blank group sample
(1585.54 g-mm), the gel strength of 2% surimi gel reached 3 765.35 g-mm. Rheological properties showed that all three
polysaccharides could increase the energy storage modulus (G”) of surimi gel at constant temperature. The protein sec-
ondary structure showed that the conformation of surimi protein was changed by adding carrageenan and chitosan. Micro-
scopic observation of eosin staining showed that with the increase of polysaccharide content, the region of polysaccharide
phase became larger and larger, and the microstructure of surimi gel in the protein phase region of carrageenan added
among the three polysaccharides was dense. The electrophoretic map showed that the addition of carrageenan did not
change the color of the bands, and it was speculated that polysaccharide played a main role in filling the surimi gel. In
conclusion, the addition of carrageenan is more beneficial to promote the formation of gel network and improve the gel
quality of tilapia surimi.

Keywords tilapia; minced fish; polysaccharides; gel properties



