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Inhibition of the Freeze-denaturation of Protein in Litopenaeus vannamei
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Abstract: The aim of this work was to evaluate the inhibition of saccharides from seaweed on the freeze-denaturation of protein in
Litopenaeus vannamei, compared with sodium pyrophosphate as anti-freeze agent. The results indicated that the thawing loss (5.00~5.54%) of
shrimp were significantly (p<0.05) decreased by 0.5% and 1.0% trehalose and alginate oligosaccharides (500~600 Da) treatments after six
weeks storage (-18 °C), which showed little significant difference from that by sodium pyrophosphate treatment (5.02~5.48%, p> 0.05). The L
values of shrimp were not significantly affected by 0.5%, 1.0% trehalose, alginate and its oligosaccharides (p>0.05) during the whole storage,
which indicated they had good protective effect on the lightness of the shrimp. In addition, the activity of Ca®-AT Pase, contents of myofibrillar
and salt-soluble proteins in shrimp-were also decreased in all treated-groups after six weeks storage, while the protective effect on protein by
trehalose/alginate oligosaccharides treatments were more significant than the other control groups (p<0.05). The study can lay the foundation for
developingakind of safe, natural and harmless non-phosphate additive which is suitable for the frozen shrimp.
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Table 1 Effect of different antifreeze agents on the thawing loss of thawed shrimp during storage

B AR BB 4I%

& K%

B I% I AR Y%

1 1% 05 1.0 0.5

0.5 1.0 0.5 1.0

5.85+0.15” 5.11+40.22" 5.0230.19"
5.9040.214 5.1240.10% - 4.98+40.24"
6.23+0.195 5.1940.15% 5.0640.21°B
6.63+0,28° 5.1840.26"  5.1040.16°
7.1120.23° 5.3040.17% 5.2240.11°
8.2940.14P 5.3640.22¢ 5.39+40.09°
8.600.32F 5,4840.12° 5.41+0.16°

o o1~ W N P O

5.2040.09" 5.0040.11*
5.2240.13* 5.0320.08"
5.2640.20" 5.1040.13"8
5.36+0.18% 5.16+0.20°
5.4540.09° 5.2340.12¢
5.52+40.23° 5.44+0.11°
5.54+0.17° 5.4940.20°

5.8240.15% 5.7740.20%  5.2530.14"% 504+0.16"
5.83+40.26" 5.89+40.18" 5.1940.20" 5.0540.19”
6.1940.32% 6.3240.148 5.3040.16% 5.1240.20"B
6.6820.35° 6.5040.11¢ 5.44+0.22° 51940138
7.2240.16° 7.0240.26° 5.49+0.18° 5.24+40.148
8.0840.34F 8.15+0.23F 5.5640.16° 5.40+0.26°
8.5240.36" 8.49+40.20" 5.5240.20° 5.3340.11°P

i P—FHBLEAKREFERAATLIELER (p<005),
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R BA BRI IRYER, BIaT 085 R4 vk

e 40 PR A UARAG1E s Bk 3 AR BRI Y
PO SR ZE A EE (p>0.05), HILL 1.0%5
WA FRAHAR T 0.5%{1% e & AT 21 .
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Table 2 Effect of different antifreeze agents on L* value of thawed shrimp during storage

B AR AR I% ) Y% SR TEAEI%

17 1% 0.5 1.0 0.5 1.0 0.5 1.0 0.5 1.0

0 65.2340.35°C 64.0840.21" 64.5240.15"% 63.4620.18" 63.2840.13"  63.5920.29" 63.0840.29 64.2240.21" 64.4320.16"
1 66.4040.28° 64.3320.18"® 64.8520.11°% 63.4140.21" 63.4540.12"%  64.5140.24® 65.11+0.30° 64.1840.19" 64.55+0.20"
2 67.1340.41° 64.4940.16° 64.2820.20" 63.7840.23" 63.3320.18" 68.3240.17° 67.2820.19 _64.4820.16" 64.28+0.18"
3 67.9020.33° 64.6620.23% 64.1640.18" 64.2240.19% 63.7020.165C  67.8940.20° 68.2440.23%  64.83+0.22% 64.89+40.16°
4 66.0140.20° 65.5740.24° 65.3040.23°  64.6740.20° 63.9340.21¢ 67.4320.16°67.0240.25  65.2540.18% 65.2140.18°
5 64.3740.19% 65.6640.16° 65.4220.19° 65.0120.17° 64.2420.17° 65.0840.30% 63.5240.20 65.3920.157 65.1020.20°
6 61.0940.17* 65.48+0.19° 65.0640.16%C 64.4520.23% 64.3040.11° 62.1240.18" 62.2440.17 65.2530.165 65.3240.12°

E: AP &HAELAREFERRLTLHFLF (p<005).
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Fig.1 Effectof different antifreeze agents on the myofibrillar

protein content in shrimp
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YN 91.2. 92.0 1191.6 mglg), H.=FA I &%
F (p>0.05). 1.0 5L TENE « FERSRREA AT SE0E Ak
PR (6 /)G, & 84K 104.1, 104.2 F11103.8
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Fig.3 Effect of different antifreeze-agents on'the activity of

Ca?*-ATPase in shrimp
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