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Effects of Ultra-high Pressure Treatment on the Quality of Grass Carp
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Abstract: The effects of ultra-high pressure (UHP) (0.1, 100, 200, 300;" 400,.and 500 MPa for 10 min) treatments on the quality of grass
carp (used as the raw material) were investigated. A number of‘parameters were examined, including total viable counts, total volatile base
nitrogen (TVB-N) values, thiobarbituric acid (TBA) values, texture, color difference, microstructure, volatile odor, and taste. The results showed
that total viable counts of grass carp were reduced significantly’by UHP treatment. With increasing pressure, TVB-N values declined, whereas
TBA values increased. After 300 MPa pressure treatment, TVB-N values decreased by 12.09%, while TBA values increased by 0.7 times. When
the pressure exceeded 200 MPa, hardness and chewiness.increased pronouncedly, with their values increasing by 0.87 and 2.22 times,
respectively, at 500 MPa pressure. Total color difference gradually increased with increasing pressure. When the pressure exceeded 200 MP, the
L* value and whiteness were markedly enhanced. Scanning electron microscopy (SEM) demonstrated that the overall surface structure of grass
carp muscles with UHP treatment tended to be uniform-and-compact. The electronic nose and electronic tongue analyses showed that the volatile
odor of grass carp treated with > 300:.IMPa pressure noticeably changed, whereas the taste profiles of grass carp treated at 200, 400, and 500 MPa
pressure differed slightly from that of the control group. In conclusion, 300 MPa treatment might be appropriate for the processing and storage
of grass carp as the TVB-N values rise at a slower rate at this pressure during cold storage, extending the shelf life from 10 days to 16 days.
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Fig.1 Effect of UHP treatment on the total viable grass carp counts
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Table 1 Effect of UHP treatment on the TPA values of grass carp

0.1 MPa 100 MPa 200 MPa 300 MPa 400 MPa 500 MPa
A Iy 583.28452.97°  6390.77450.27°  868.90499.08°  923.57466.65*  954.2246557°  1092.43453.50
bk 0.8550+4).0508%  0.89230.0340°°  0.883320.0307  0.910940.0084°¢  0.930520.0488%  0.948640.0197
A 0.320640.0499°  0.337040.0393*  0.390240.0145°  0.350540.0465°  0.443140.0323°  0.501540.0261°
PRl 161.44437.41%°  193.18431.62°  200.1743447°  296.2845337°  3915442279°  519.75439.00°

it RRFEARR TN ZFER (p<0.05).
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Table 2 Effect of UHP treatment on the color values of grass carp

0.1 MPa 100 MPa 200 MPa 300 MPa 400 MPa 500 MPa
L 53.17-40.59 54.2240.93% 69.6040.95° 72.1840.92° 77.1440.78° 84.1540.68°
a 0.1929,08 -0.1440.15° -1.0340.17° -1.7340.18° -1.660.15% -1.7740.112
b* -1.0340.34 0.2040.25° -0.3340.12° 0.4540.10° 0.8040.16" 1.8940.17°
& A (W) 53,16+4959% 54.2240.93% 69.580.94 72.1240.92° 77.0640.76° 83.9440.64°
% E£(AE) 1.8240.37° 16.4940.95 19.1640.93° 24.1140.79" 31.1840.70°
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Fig.4 SEM images of grass carp treated under different UHP
conditions
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Fig.5 PCA analysis of E-nose data for each sample
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