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Abstract: To investigate the effects of three freezing state: glass state (7'< T, -80 ‘C), partially frozen concentrated state (7,"< I'< T,,,,
-60 ‘C and -40 C), rubber state (T>T,,’, -18 “C), on the quality and microstructure of Penaeus vannamei meat, the microstructure, color, drip
loss, total volatile base-Nitrogen (TVB-N), pH, texture, salt soluble proteins (SSP) and sensory score were detected during six months storage.
The results showed that samples frozen at glassy state had the lowest values of color (5.33), drip loss (4.80%), total volatile base-Nitrogen
(TVB-N) (15.35 mg N/100 g), pH (7.22); the highest values of hardness (652.86%), springiness (65.76%)and chewiness (184.90), salt soluble
proteins (SSP) (80.04 mg/g) and sensory score (7.4). In addition, the microstructure of Penaeus vannamei meat at -80 ‘C was better than
partial-freeze-concentrated and rubbery states. There was no significant difference in texture, drip loss and pH value (p>0.05), but color, SSP and
sensory scores were found to have significant difference (p>0.05) between frozen at -40 ‘C and -60 ‘C. Furthermore, the samples frozen at
-60 ‘C was significantly better than those frozen at -40 ‘C (p<0.05), and the samples frozen at -18 ‘C (rubber state) had the worst quality. It
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indicated that glassy state storage can effectively inhibit the deterioration of the quality of Penaeus vannamei and improve the quality of Penaeus

vannamei.
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Table 1 Sensory assessment of Penaeus vannamei
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Table 2 Effect of different freezing states on total color difference of Penaeus vannamei during frozen storage

84T BE/C 0AA 24A 44A 6 MA
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-60 1.13+0.42 3.00+0.50° 5.07+0.325° 5.55+0.56"°
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Fig.2 Effect of different freezing states on hardness of Penaeus
vannamei during frozen storage
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Fig.3 Effect of different freezing states on springiness of

Penaeus vannamei during frozen storage
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Fig.4 Effect of different freezing states on chewiness of Penaeus

vannamei during frozen storage
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Fig.5 Effect of different freezing states on drip loss of Penaeus
vannamei during frozen storage
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Fig.6 Effect of different freezing states on TVB-N of Penaeus
vannamei during frozen storage
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Table 3 Effect of different freezing states on pH of Penaeus vannamei during frozen storage

T B/ C 0/MA 24A 44A 64~ A
-80 6.95+0.18% 7.1140.0845 7.20£0.01%° 7.224+0.04%°
-60 6.95+0.18% 7.2120.045% 7.26£0.014° 7.3620.02"°
pi -40 6.95+0.18" 7.22+0.06™° 7.30+£0.05%° 7.4120.02°°
-18 6.95+0.18“ 7.45+0.025 7.57+0.03452 7.69+0.05"°

E: RRNB FE (ac) AR —F Z A A REMHEF (p<0.05), RRXE F8 (A-C) ATR—/TZIH BEMZF (p<0.05),
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Fig.7 Effect of different freezing states on salt soluble protein

content of Penaeus vannamei during frozen storage
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Table 4 Effect of different freezing states on sensory assessment of Penaeus vannamei during frozen storage

Fai7 wE/SC 0/MA 24A 4 A 6 MA
-80 9.50£0.40" 8.90+0.305 7.40+0.30%

BB -60 . 8.70+0.60* 7.7040.20% 7.00+0.20%

A -40 o (1027 8.50+0.30"° 7.1040.25° 6.50£0.20%
-18 7.70£0.70"° 4.90+0.20% 3.50+0.30

E: RENBFE (ac) ATR—F A 2F M £ F (p<0.05), FRXSFH (A-C) ATR—TZ A ZE M £ F (p<0.05).
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