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Fig.1 The effect on the shrimp weight of
various marinate solutions
1. Unsettled sample; 2. Water sample; 3. Phosphate compound

sample; 4. HDX-A alginate oligosaccharides sample.
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Fig.2 The effect of HDX-A on frozen shrimp drip loss
1. Unsettled sample; 2. Water sample; 3. Phosphate compound
sample ; 4. HDX-A alginate oligosaccharides sample.
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#x1 HDX-A 34 FREMZR T F 4R 800 (55K 20 d)
Tab.1 Rheological properties of frozen shrimp marinated by HDX-A ( Frozen 20 days)

PR/ x 10° Pa T3 Sy RA s (6] /s KRR/ x 10°
i3 . P . Wi J3/N
elastic modulus stress relaxation time cohesive modulus
sample break strength
E, E, E, T T2 m M2

fresh 2.35+0.26  0.29+0.09 2.64+0.31 41.49+3.51 1.6+0.30 97.55+10.35 0.46+0.12 2.15%0.37

1 1.67+0.15 0.08+0.03 1.75%0.21 36.90+6.19 1.81+0.31 61.74+12.35 0.15+0.03 1.66+0.26
2 2.15+0.17  0.27+0.06 2.42+0.29 42.37+5.46 1.61+0.24 91.04£10.61 0.43+0.08 1.54£0.32
3 1.91 £0.13  0.30+0.05 2.21+0.28 54.36+5.34 1.68 £0.42 103.83 £22.43 0.50+0.07 1.23£0.21
4 2.37+0.21 0.33+0.07 2.70+0.37 45.62+4.80 1.67+0.58 108.12+19.23 0.55+0.06 1.33 £0.41

TE 1 RAEFRAL; 2. KALPRA 5 3. B542 BERRERALPELL ; 4. HDX-A ZEFIA

Notes: 1. Unsettled sample; 2. Water sample; 3. Phosphate compound sample; 4. HDX-A alginate oligosaccharides sample.
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Fig.5 Light microscopies of cross and

vertical section of fresh shrimp

(a) vertical section; (b) cross sectional the same as followings.
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Fig. 6 Normal distribution of holes area in cross and vertical section of fresh shrimp
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Fig.7 Light microscopies of cross and vertical

section of frozen shrimp without being marinated
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Fig.8 Normal distribution of holes area in cross and vertical section of frozen shrimp without being marinated
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Fig.9 Light microscopies of cross and vertical

section of frozen shrimp marinated by 3 % B542
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Fig.10 Normal distribution of holes area in cross and vertical section of frozen shrimp marinated by 3 % B542
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Mechanism of enhancing the water-holding capacity of
white leg shrimp by alginate oligosacchrides

YUAN Li', GAO Rui-chang'* , XUE Chang-hu*, HAO Shu-xian’, YU Gang’
(1. School of Food and Biological Engneering , Jiangsu University , Zhenjiang 212013, China;
2. College of Food Science and Engineering ,Ocean University of China ,Qingdao 266003, China;
3. South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Guangzhou 510300, China)

Abstract; The product of HDX-A with a molecular weight over 6 000 ku was made from sodium alginate
obtained by H,O,. And the mechanism of the HDX-A enhancing the water-holding capacity of white leg shrimp
was studied. The results showed that the weight of white leg shrimp significantly increased by 14. 6 percent after
being marinated in 1 percent solution for 1 hour. Also the drip loss and the cooking loss were lower than those of
the control and phosphate compound treatments after being frozen 20 days. Although the ATPase activity of the
HDX-A treatment reduced by 40 percent ,it was lower than the untreated sample and the control. But there was no
difference between the HDX-A treatment and the compound phosphate treatment in the ATPase activity. The
physical characteristics of the HDX-A treatment sample were similar to the fresh sample except that the break
strength became small. The result of the histology showed that the building and growth of the ice were affected by
HDX-A during frozen storage. The holes were smaller and more in unit area than those of the control. The ratio of
the hole whose area was less than 100 um’ was about 74. 5 percent. The percentage of the other holes whose area
were between 100 —2 500 wm” was 25. 5. There was no super big hole in the white leg shrimp muscle.

Key words: white leg shrimp; alginate oligosacchrides; water-holding capacity ; tissue structure
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