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Optimization of Ultra-high Pressure Treatment and Quality Changes of
Pre-conditioned Pork Filling during Storage

ZHANG Gen-sheng', WANG Jun-ru', LIU Zhi-bin', LI Yue-ming" 2, DING Yi-dan', PAN Lei'

(1. College of Food Engineering, Harbin University of Commerce, Harbin 150028, China; 2. Institute of Staple Food
Processing Technology, Institute of Food Science and Technology CAAS, Harbin 151900, China)

ABSTRACT: The work aims to treat the pre-conditioned pork filling with ultra-high pressure to reduce the total number
of colonies and extend the shelf life of pork filling. With vacuum-packed pre-conditioned pork filling as an ingredient, the
changes in the total number of colonies of pre-conditioned pork filling stored at 4 °C for 12 h after treatment for different
time under different pressure were analyzed. Response surface methodology was used to optimize the UHP process para-
meters and the changes in the quality of vacuum-packed pre-conditioned pork filling during storage under optimal process
conditions were analyzed. The optimal parameters for UHP treatment at room temperature were: action pressure of 207 MPa
and action time of 15 min. Under this condition, the total number of colonies, TVB-N value, TBARS value and pH value
of the vacuum-packed pre-conditioned pork filling increased at a slower rate compared with those of group without UHP
treatment, and the values of color difference and texture deterioration were relatively low. The ultra-high pressure treat-
ment can achieve a shelf life of 14 days for the vacuum-packed pre-conditioned pork filling at 4 °C.

KEY WORDS: pre-conditioned pork filling; ultra-high pressure; vacuum-packed; effect on quality
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Fig.1 Effect of ultra-high pressure process
conditions on total number of colonies in
pre-conditioned pork filling
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Tab.3 Response surface test design and results
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Fig.2 Response surface and contour map of the interaction of various factors of UHP
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Fig.3 Effect of ultra-high pressure treatment on
total number of colonies in vacuum-packed
pre-conditioned pork filling during storage
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Fig.4 Effect of ultra-high pressure treatment on the
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Fig.5 Effect of ultra-high pressure treatment on the
TBARS value of vacuum-packed pre-conditioned
pork filling during storage
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Tab.5 Effect of ultra-high pressure treatment on the color difference value of
vacuum-packed pre-conditioned pork filling during storage
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L a b
IE 5% Bsf 1] /d — — —
X HE 2H R R X} HE 2H R R X HE 20 B R

0 49.440.86%° 52.3440.9282 6.59+0.354 5.62+0.365%° 10.52+0.30%° 11.97+0.365°
2 48.941.534A® 51.46+1.335% 6.12+0.70"% 5.34+0.485% 10.94+0.70"%¢ 11.77+0.885°
4 48.4+0.964% 50.7+1.034%¢ 6.37+0.59%% 5.76+0.635 10.96+0.914b¢ 12.97+1.01%°
6 48.01£1.54%% 50.39+1.094%¢ 5.93+0.88%%®  5.54+0.415% 12.02+0.40"%¢ 12.89+0.834°
8 48.31+1.124% 49.91+1.674%¢ 5.50+1.18%%®  5.05+0.735% 11.79+0.824%¢ 11.95+0.56"
10 46.91+1.421%¢ 49.88+0.93820¢ 5.74+0.94%%®  4.89+(.535% 12.53+0.86"% 12.16+0.634%
12 45.99+0.934°¢ 48.86+1.575% 5.33+£0.634%  4.43+0.555%®° 11.99+0.9943b¢ 13.06+0.935%
14 46.11+1.512%¢ 49.04+1.455% 4.97+0.74%%  4.55+0.425%® 12.43+0.984%¢ 14.49+0.445
16 45.01+1.33%¢ 48.12+1.34%° 4.64+0.90° 4.10+0.19%° 13.06+0.63%%° 13.89+0.23%%
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Fig.6 Effect of ultra-high pressure treatment on the
pH value of vacuum-packed pre-conditioned
pork filling during storage
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T 357 Bt 255 it 7 15T 1) P9 S0E 4K 1777 30 T RAIK 5 7 38 T 9
SOTTH] , A v AL B AR P JER R D40 KA e ok I L )
BIE (P<0.05); 7EIE 10 d B, XTHELHAREE 1
IR AR TS, A6 12 d X REZH AR AR S
wakm, HAar AW EmINCk, AR e
FESCIS A A REZEI K 16 d JE PR AR, oA ik,
P R T DL R R Ak R 0 R P SRR R S R D
S 1B 5
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Tab.6 Effect of ultra-high pressure treatment on the texture value of
vacuum-packed pre-conditioned pork filling during storage

T i /N L NELER-PE /N
I s st TR] /d E — il — —
Xif B2 A v pogilsEEl fek=n A pogiisEEl A
0 36.05+0.99%% 40.71+1.025 0.77+0.01%*  0.79+0.024% 31.49+0.83%% 35.56+1.385
2 35.64+1.38"% 39.25+0.955 0.75+£0.01%*  0.81+0.015%® 31.04+1.25%% 35.43+1.21%°
4 35.03+1.04%% 38.5440.765°  0.75+0.01%*  0.82+0.015% 30.2542.434% 34.60+0.9154®
6 33.14+0.98%b¢ 38.11+1.20%%¢  0.76+£0.01%*  0.81+0.025° 30.3241.454%¢4 32 2742 14Bbd
8 32.35+0.494¢4 37.88+1.605%¢  0.75+0.01%*  0.80+0.015% 29.18+1.924%¢ 32 87+].78Bb¢
10 31.56+1.114%¢ 35.87+1.748%¢ 0.76+0.02%%  0.79+0.014% 28.65+1.194%¢ 31.29+0.788
12 30.13+1.2249F  36.21+£1.478%%  0.76+0.014%  0.80+£0.015%¢  27.76+0.86%%¢  31.76+0.115%
14 29.23x1.45%f 35.08+1.965% 0.75+£0.01%*  0.78+0.02%¢ 25.44+1.53% 30.60+0.925
16 27.96+1.03%° 34.36+0.505¢ 0.76+0.01%*  0.79+0.014% 23.87+0.85%¢ 29.61+1.905%
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Tab.7 Effect of ultra-high pressure treatment on the sensory scores of
vacuum-packed pre-conditioned pork filling during storage

fiehes SN RIS HAURES
T 5 B [ /d — — — —
popiicta| B R4 popiicta| R v 4 it iR 4H A it iR 4H B R
0 243+1.08%* 244096  22.5+1.31%% 24.2+41.08%" 23.4+1.23%% 24.8+1.09%" 22.6+1.12%% 24.5+0.99%°
2 23.841.325%  23.6£1.28%% 22.2+41.56"" 23.5+1.245% 22941214  24+1.17%  22.1+£1.23%* 23.9+1.23%°
4 21.8+0.995° 21.7+1.444% 20.4+1.274° 21.5£0.86%®° 20.8+1.03%% 22.0+1.255° 20.0+1.07%° 22.8+0.995°
6 20.4+1.18% 20.6+1.174% 19.1+£0.97° 20.8+0.79%° 19.6+0.914° 21.6+1.115% 18.9+1.12%¢ 22.3+1.18B%
8 19.1£1.07%¢  19.6+0.89%¢ 18.6+1.51°Y 19.3£1.09%¢ 18.2+1.22%% 20.2+1.05%¢ 17.7£0.874¢ 20.9+1.24%¢
10 17.0£0.79%°  18.9+1.15%¢  17.4+1.33%° 18.2+1.145%° 17.0+1.06*° 18.8+1.195%° 16.5+0.924° 19.4+0.84%¢
12 14.5+0.84AT  17.241.51% 14.8+1.13*7 16.8£0.84%" 15.9+1.18*" 17.3+0.99%" 15.8+1.174" 18.5+1.09%f
14 13.1£1.57%¢  16.540.91%7 13.5+£1.28%% 15.6+0.965% 14.3+1.01%% 16.4+1.055%¢ 14.240.96%¢ 17.2+0.935¢
16 12.0£1.13%"  14.1+1.428%  12.4+1.01"" 13.8+1.045" 13.1£1.274" 14.5+£0.945" 12.7+0.89%" 13.5+0.955"
- JE[I]. s THE, 2021, 42(13): 9-20.
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