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Effect of Ultra-high-pressure Sterilization on Flavor and
Physicochemical Properties of Low-salt Sliced Bacon
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Abstract: The effect of ultra-high pressure (UHP) sterilization technology on the quality of low-salt sliced bacon was inve-
stigated by treating samples under 200, 400 and 600 MPa for 10 min at 22 °C. The samples were stored at 4 °C and the
unsterilized group was used as the control group. The physicochemical indexes, flavor substances and the total number of
colonies of the samples were determined when the storage time was 0, 60, 120 and 180 days, respectively. The results
indicated that the moisture content, nitrite content, hardness, a” value, b* value, and total bacterial counts of the low-salt
sliced bacon decreased, while the pH value, POV value, L" value, elasticity, recovery, and cohesiveness increased after
ultra-high pressure treatment. During the storage process, ultra-high pressure conditions enhanced the water-holding capa-
city of the bacon, slowed down lipid oxidation, and effectively inhibited the microbial growth. At 180 days, the moisture
content, L” value, a” value, elasticity, and cohesiveness of the ultra-high pressure group were higher than those of the
control group, while the pH value, nitrite content, hardness, and total bacterial counts were lower than those of the control
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group. The experimental results of gas chromatography-mass spectrometry (GC-MS) and electronic nose showed that the

flavor components of ultra-high pressure group were similar to those of the control group, and then the difference of the

content was small. Moreover, UHP treatment promoted and protected the flavor formation of bacon. However, excessive

pressure (600 MPa) not only aggravated lipid oxidation, but also affected the color and texture of the bacon, thus affecting

the sensory score of bacon. Overall, the optimal treatment pressure was determined to be 400 MPa in this study.
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Fig.1 Changes in moisture content of low-salt sliced bacon
under different pressure treatments in storage
L P /NG REAS [) 273 [a] — el R ) A ] b B2 ) 22
R (P<0.05), ¥ 2~[5] 4 [A].

A T U | B TN A R A A R N B RO R IR
BB A R0 RS 180 d, PULHAE ML K A&
EWE T R, BEEE R T 0RR, K T BER
Fev/ NS IR 1kaH, 200~400 MPa B, 5L 197K 53
P bR T B TS i, 400~600 MPa B I 2 2,
X5 Marcos 45U (URFST 5 SRAHL . A A S5 440
RSO, — 2 XAl Y Bl ) i35, 7K 43-F a1
SRR TR B B W a0, SR 1 W o, isE
TIKSPER, P TARER YL R RS R AR AT R
fe R AT LB ok AR U T A A 25 ke B i ER s P 2R
FABT ISR, DATRARMIRER | IS i B 1 nld s 1 ot
VARSI O, SETEE S R R ke, 27 1
Bt i&, 400 MPa J& J7 4 B 5, IS A B9 & 7K & o8
39.96%, fififEl 180 d J5 Z7/KEN 38.64%, /K3 HHEL
1=, Rt
2.2 ARIEDFHEERTI AR pH 895200

anE 2 s, ARER Y ISR Y pH B
MK, (H B, C 5X AT A RE (P>0.05), JH
SRAEUY B ST AL HH BRI O, X RT RS R
SRR L AR (T A AR o6, SR TS AW R
Can H SRS 43 frirs [RRmU) figc i TE], PUZH
FEER Y pH EVARER SR I A, (EE i 2 Y 3 5
BE/NTXTREZH . 25 180 d B, X HEZHAY pH W& = T
(P<0.05) 558 R4, X S el i A ho A K 2
FHA O, I A HR B 2R R 7R sk RO VE A R
SRRl R S EmAE B, S35 pH TS S

94 COAEHNIEL) C (400 MPa)

3 ] B (200 MPa) B D (600 MPa)
7 4
abcec
4 bba aaaa :
6 Rbabg A 7N N
54 ’
>,
=n) J .
& 4 e :\
3 4 N 7
2 4 . %
g
1A N ;
0 R
0 60 120 180
BT E] (d)

P2 IR S Ak FRE AR U NS PR fif BB B 4 pHL 284k
Fig.2 pH changes of low-salt sliced bacon under different
pressures in storage stage
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Table 1 Color change of low-salt sliced bacon with different pressure treatments during the storage
IZE F b fifgse [l (d) A(ZE AR IRA) B(200 MPa) C(400 MPa) D(600 MPa)
0 40.33+0.58° 40.67+0.58° 42.00+0.00° 42.67+0.58"
% 60 45.67+0.58° 43.33£1.53° 45.00+0.00™ 45.33+0.58"
120 42.00+0.00* 43.67+1.53° 43.33+0.58" 43.33+0.58°
180 38.67+0.58° 42.33+0.58% 43.00+0.00° 42.00+0.00°
0 25.33+0.58* 25.00+0.00° 24.00+0.00° 23.00+0.00°
. 60 27.3340.58" 25.3340.58" 25.0040.00° 25.0040.00°
¢ 120 25.00+0.00° 26.67+0.58° 27.33+0.58° 24.3340.58°
180 23.67+0.58° 25.67+0.58° 26.00+0.00° 24.00+0.00°
0 14.33+0.58" 13.00+£0.00° 11.00+0.00° 11.33+0.58°
b 60 14.33+0.58" 13.00+£0.00° 11.67+0.58° 12.67+0.58"
120 14.00+0.00° 14.00+£0.00° 14.33+0.58* 14.33+0.58*
180 14.00+0.00* 13.33+0.58* 13.33+0.58% 13.67+0.58%
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Fig.3 Changes of nitrite content in low-salt sliced bacon under
different pressure treatments at storage
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Table 2 Texture changes of low-salt sliced bacon under different pressure during storage
ESEAR figt et IR] (d) A(5S X HRYD) B(200 MPa) C(400 MPa) D(600 MPa)
0 4908.094+196.247* 4757.0124+298.696" 3838.382+162.141° 3501.843+74.255°
W (o) 60 5216.479+359.367° 4214.304+87.528" 5476.643+237.18" 5218.11+327.995%
120 5849.233+173.363° 4601.219145.805 5653.241+£173.62° 4461.706+298.03°
180 5935.343+47.547* 5101.219+145.965° 5086.575+67.129° 5211.706+158.503°
0 2877.558+157.222° 2779.559+87.55° 2328.924+152.461° 3697.234+170.504°
I 60 3583.955+220.446 2886.862+220.147° 3473.017+277.379* 3374.731+231.841%
120 4028.27+360.548* 2982.223+188.195° 3857.923+171.799* 3072.279+217.07°
180 3694.305+144.205° 3715.557+154.053* 3841.257+145.532° 3505.613+231.714°
0 91.433£1.306 91.573+2.122° 93.710+1.240° 98.943+5.747°
B (%) 60 90.142+1.757* 90.742+2.712% 88.743+0.854" 91.413£1.947%
120 87.696+0.491° 93.907+2.779* 92.224+0.183* 92.286+0.291*
180 87.512+0.713° 91.028+4.038* 93.124+0.439* 91.952+0.362%
0 17.756+0.579° 17.879+0.722° 23.835+0.080° 31.455+1.732%
% 4 60 20.563+0.453° 21.973+0.578" 22.643+0.524" 26.755+0.345"
120 22.43240.157° 21.109+0.749° 23.191+0.312° 28.914+0.427°
180 23.226+1.032%® 22.109+0.292° 23.72240.656™ 25.022+0.314*
0 0.657+0.002° 0.657+0.008° 0.699:+0.009° 0.846+0.005*
B 60 0.693+0.004¢ 0.707+0.008° 0.721+0.001° 0.746+0.004"
120 0.700+0.010° 0.708+0.013% 0.724+0.007° 0.809+0.002*
180 0.701+0.008°¢ 0.713£0.008" 0.727+0.007*® 0.738+0.020*
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Fig.4 Changes in peroxide values of low-salt sliced bacon with
different pressure treatments during the storage
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Table 3 Changes in the total number of colonies of low-salt sliced bacon with different pressure treatments during the storage
A BB(CFU/g)
Ai#F H] (d)
A(Z IR B(200 MPa) C(400 MPa) D(600 MPa)

0 2x10? 0 0 0

60 3x10? 0 0 0
120 7.5%10° 8x10° 1.5x10? 1.2x10?
180 8.75x10* 1.35x10° 6.75%107 3.5x10°
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Table 4 Types and relative contents of volatile flavor substances of low-salt sliced bacon at the storage stage with
different pressure treatments
RNV RN RN B T AR 43 L (%)
ey 0d 180 d 0d 180 d
A B C D A B C D A B C D A B C D

[ 3 5 4 6 6 6 7 8 36.69 41.69 40.29 39.21 29.71 22.67 28.89 22.94
e 10 11 10 11 7 9 9 11 31.72 31.94 34.24 35.04 30.41 38.88 40.82 40.01
LEES 7 8 8 9 6 7 5 5 5.37 6.71 6.99 7.14 1.98 5.53 5.03 13.33
523 3 2 4 3 6 5 5 4 13.23 10.76 11.41 9.68 9.55 11.71 10.23 7.60
EEN 2 0 1 2 0 0 0 1 0.51 0 0.02 0.22 0 0 0 0.4
[ 1 1 1 1 2 2 1 2 0.19 0.17 0.19 0.21 0.9 0.72 0.38 0.78
P22 14 14 18 13 24 24 24 27 4.39 2.87 5.29 3.38 23.87 20.23 11.97 14.43
HoAth 4 2 3 1 1 3 5 5 7.90 5.87 1.57 5.12 3.59 0.27 2.68 0.47
A1t 44 43 49 46 52 56 56 63 100 100 100 100 100 100 100 100
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Fig.5 Flavor e-nose analysis of low-salt sliced bacon with
different pressure treatments at the storage
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Fig.6 Radar plot of sensory scores of low-salt sliced bacon
with different pressure treatments during the storage
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