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Abstract: In order to determine the effect of high hydrostatic pressure combined with freezing (FT-HHP) on the shucking and quality of
Penaeus vannamei, the fresh shrimps were froze and subjected to high hydrostatic pressure processing (200, 300 and 400 MPa at ambient
temperature for 1, 3 and 5 min). The effect of FT-HHP on.the shucking of shrimps was determined by investigating shucking time, integrity and
shrimp meatyield. The changes in drip loss, water binding‘capacity (WBC), pH, color and texture of peeled shrimps as afunction of shucking
conditions were determined. The results:showed that FT-HHP is an effective method for Penaeus vannamei shucking. Under the co-treatment of
300 MPa, 1 min with freezing, the integrity of shrimp meat improved significantly, the shucking time decreased by 59.80% and
13.54%respectively, and shrimp meatyield increased, by 30.92% and 7.25%respectively compared to the untreated and freezing samples.
FT-HHP treatment observably reduced the drip-loss.of shrimp caused by the freezing process, and remarkably increased the WBC, and had no
significant change compared with control group. After FT-HHP treatment, the L*, WI and AE values of shrimps were enhanced obviously, and
showed the cooked appearance at pressure >300 MPa, holding time>3 min. With the increasing of treatment pressure, the hardness and
chewiness “increased, while the springiness decreased. According to the shucking performance and effect of FT-HHP on the quality
characteristics of shrimps; co-treatment of 300 MPa, 1 min with freezing was suitable to treat Penaeus vannamei. It can significantly improve
shucking efficiency, and maintain the good quality of shrimps. These results suggest that FT-HHP is a potent strategy for the shucking of
Penaeus vannamei.
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Table 1 Effect of high hydrostatic pressure combining with freezing on the shucking time, integrity and meat yield ratio of Penaeus

vannamei

2 38sn B B 1R /s THEEY% FREY%
Control 275.3329.07° 0.006.00° 40.914.96°

FT 128.004.00° 43.3345.77° 49.94-40.88"
FT+200 MPa, 1 min 113.67+10.21 50.00-40.00% 51.28+.67%
FT+200 MPa, 3min 111.3345.51° 63.33:+15.28% 51.88:+1.24>
FT+200 MPa, 5min 118.3315.95™ 60.00+10.00% 51.59:40.79™
FT+300 MPa, 1 min 110.6740.58" 73.33411.55% 53.5642.85°
FT+300 MPa, 3min 122.33:413.87™ 70.006.00° 51.54:4,96™
FT+300 MPa, 5 min 108.0043.47% 86.6745.77° 51.1140.47™
FT+400 MPa, 1 min 102.3345.51° 86.67+11.55 52.1640.59%
FT+400 MPa, 3min 116.6745.51" 93.3345.77" 52.7940.17°
FT+400 MPa, 5min 110.00+411.36% 93.3345.77" 53.7440.27°
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Table 2 Effect of high hydrostatic pressure combining with freezing on the colour of Penaeus vannamei

2 7820 L* a* b* Wi AE

0 41.8041.34° -1.9140.35% -1.960.74% 41.734.32°

FT 45.39:1.08" -1.7240.14%® -1.7240.84° 45.3641.09° 4.3440.98°
FT4200 MPa; 1 min 57.1742.09° -2.0640.13% -3.7840.75% 56.9042.03° 15.8142.12°
FT+200.MPa, 3min 62.4842.11° -2.1540.43 -3.1040.31° 62.28+42.12° 21.0542.11¢
FT+200 MPa, 5 min 60.64:40.93 -2.0540.59% -2.4240.38° 60.1141.07° 19.2240.91°
FT+300 MPa, 1min 60.0742.98 -1.8140.28% -1.9340.65% 59.99-42.96 18.6742.96°
FT+300 MPa, 3 min 64.780.66 -1.5940.27° -0.9940.49° 64.4740.65' 23.4340.66°
FT+300 MPa, 5min 65.0340.56° -1.8940.50% -1.0840.39° 64.99+0.69" 23.4540.47°
FT+400 MPa, 1 min 63.31+1.80° -1.8040.45% -1.5840.57% 62.3041.57° 20.98-4.56¢
FT+400 MPa, 3 min 66.34:41.03¢ -1.0440.37° -0.6140.72f 66.20+1.25' 24.23+41.23°
FT+400 MPa, 5 min 68.89-+1.36° -1.0440.48° 0.2740.35¢ 65.85:41.36" 24514 51°
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Table 3 Effect of high hydrostatic pressure combining with freezing on the texture of Penaeus vannamei

43R40 HElY b ey

0 313.63481.08° 0.8040.05' 177.12445.15°
FT 370.494126.24% 0.65:40.07 124.60434.41%
FT+200 MPa, 1 min 378.614109.82°° 0.690.05° 155.41435.91%
FT+200 MPa, 3min 386.99+490.98"° 0.640.06" 159.39435.19™
FT+200 MPa, 5min 432.80+117.18° 0.59+40.06° 155.69442.23"
FT+300 MPa, 1 min 359.95470.71% 0.5440,03" 118.96435.88°
FT+300 MPa, 3min 380.35:+109.50%° 0.5140.06° 123.97+40.02%
FT+300 MPa, 5 min 425.41492.42°% 0.5440.02% 125.12428.24%
FT+400 MPa, 1 min 435.84491.99" 0.5240.03% 124.02-417.59®
FT+400 MPa, 3min 478 464+76,25" 0.5449,03® 157.19430.02%
FT+400 MPa, 5 min 517.98+109.04% 0.5740,02™ 162.88435.77°
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