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Abstract: To study the structure and property, the interaction be-
tween the material and the food simulant under High Pressure Pro-
cessing (HPP). Two kinds of plastic films including PA/PE and
PET/PE which have the contents of soy protein, fats and other food
were processed under ultra-high pressure condition, stored a certain
period and measured the interaction between the food contents and
packaging materials under different pressure and dwell time. The re-
sults show that: the performance of high pressure treatment of two
polymer packaging materials is better than the packaging materials
which are not to be treated in a certain storage period; Holding time
under certain circumstances, increasing the pressure is good to the
shelf life of food contents, the higher the pressure, the more obvious

the effect; Pressure under certain conditions, holding time does not
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produced regularity impact on the food contents and packaging mate-
rials. Pressure and storage of period can produce influence on the
food simulant and material.

Keywords : high pressure treatment; food contents; packaging materi-

als; volatile basic nitrogen; acid value
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Figure 1 The change of total volatile basic nitrogen under

different pressures and holding time in PA/PE

EASTR], %F P9 28 9 7= AR B s i B OR [W] ., FEHT 3 A A
400 MPa &1 F 3R B0 i 845 09 Or A0 FE HTL I 28 4.5 JE
500 MPa JE #7 F i, # % 1 £h 36 2009 5 A0 X + Ho b HPP &b
BLiP 3 o BT RN R R T s S S NI R el e N A - &
4 I R

e & 2 AT, 7R A W R 0 45 00T L 4 B T 1 A% 4 %k R
2 A S M I U 0 R b O R R R A T A R
R B A 5 R T AR B O R A R R, T A 3
o PET/PE &4 tH BN ¥ & M SR B A A8k 5 PA/PE 1Yy
AL 22 AN 4 W3 AR R RRAE 5 PA/PE 4 ML A2
TE SR I PET/PE 4% P B9 #2 & MR JL A 0 i 238 3 = T
PA/PE, X 58 B A & (¥ BT A 6,
2.2 ARABEELS4THESSEMHNNBAERM
2.2.1 K[ AT W Edl mE1W
RN B TR S0 % 1 T AR il A R AN R R S M R K Y
RS ADJE IR T A £ 2 4k P O RORE TR 1 R AN 7 B T
AT B AR KIS . Sl R AL  8RH
HY RARTRZE &S ERME. FE&%T PA/PE RN
Mol i BR M U & M 2N T PET/PE. H M Fh 4 Bl #5 78
400 MPa F1 500 MPa {4 T R M (i 55 fIX , 6 I R ) B R Ay
T3 i B0 09 ) B 3R AT A R — AT L R

179



B3 EE2H

s

JOCAE R v T B i 20 5 B R B A A A LR TR

Volatile Base Nitrogen/(102 mg-g™)

Volatile Base Nitrogen/(10? mg-g™)

300
250
200
150
100

50

A3

Figure 3

180

—— X B4
——5 min

——10 min

——15 min
1 2 3 4 5
e 56 )] 44

Period of storage days
(a) JEJ12 300 MPa

A 2
Figure 2

—4— 300 MPa/5 min
—#—300 MPa/10 min
—5-300 MPa/15 min

1 2 3 4 5
5 S 341
Period of storage days
R R4 & B 9 44 F PET/PE A #
BEBMHEEGHZTH T

The change of total volatile basic nitrogen under

different holding time in PET/PE

o300

g

i 20 ot R 211

——

=2 B
W g 200 5 min

[} .
&P —*— 10 min
# £ 150 -~ 15 min
&
- o 100
¥ &

550

= 1 2 3 4 5

b JHE J&1 391

Period of storage days

(b) HJ1°% 400 MPa

R R R EE AT PA/PE A &35 M 3R R 209 T

The change of total volatile basic nitrogen under different holding time in PA/PE

o 17 5 oA o T A 1) A8 b 7= A B S
2.2.2 ARNEBESESFETHA MBI EGEEL &
% 2 W41, PET/PE Fl PA/PE 1 Hz {1 38 B 7E 4 3d K 7] 48 =
PR A B A A Ak 2 AR X B R E . T JE B 38 i
TR TR B R R O OR BT . PR R G B R 7R
500 MPa WY RS A/ TR T k. fEREE K ) B9 BRAK, B
R A 2 R L LR T R R B R OR R A R 2%
BRI WE . X T RGeS R4, &
1o R Ah B A A RE 1 R 5 B A W B R AR AR, B R S
AR B A W) B R R 1 5 R R 4 R R R R R AR A
BB (R I T AR AR B P B, MRS [ 1 32
55 L RN HAGZ B R TR BRI B 2 B 2 b4 R AR B 1 T RE T 2
Sz M AH R PR

1 AL B b R 1 L P R A R T M R L A%

1 AABSESGTHEMEHEBRMNHETL
Table 1 The change of Olive oil acid value with HPP
o R A5 R R BR A / (mg » g~ D)
A0, bR
JEJ3/MPa AR )E R E] /min 1 2 3 4
0.1 0 4041. 5" 1.46+1. 3 1.61+2.1° 1.6943. 3
300 5 15+£2.0° 1.3543.5° 1.4240.5° 1.534+1.9°
400 5 27+0. 3% 1.29+2. 5% 1.31+2. 22 1.4543. 3
PET/PE 500 5 11£2.1° 1.234+1. 3 1.3243. 3 1.4142. 72
300 10 26+1. 3P 1.38+1. 8 1.4443. 72 1.52+3.6*
400 10 18+0. 72 1.21+3. 42 1.34+5. 12 1.46+3. 42
500 10 09+3. 2° 1.2242.9° 1.3142. 1 1.4345. 2
0.1 0 .2942.00  1.3543.2%  1.44+1.9°  1.5341.8°
300 5 261,90 1.3242.6°  1.3642.7°  1.49+2, 1
400 5 .09+0.5° 1.1844. 1% 1. 2644, 8 1.4843.5°
PA/PE 500 5 L1543, 1P 1.18+4.1° 1.2645.7° 1.3840. 8*
300 10 .2440.78 1.28+1.1¢ 1.384+4.9¢ 1.524+1.78
400 10 L1543, 28 1.2141. 28 1.2942. 6% 1.4444. 12
500 10 L18+2. 70 1.23+1.3" 1.24+4. 0" 1.3842. 42

T =47 AR A TR O 22 5 B 3 (P<<0. 05) .
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Table 2 The change of tensile strength of PET/PE and PA/PE with HPP
W E A0 R [F e ) 90 0 50 3/ M P
EL]
J&J3/MPa {3 B} ] /min 1 2 3 4
0.1 0 26.1+5.5° 24,042, 0% 23.3%2.2¢ 21.744. 3%
300 5 33.2+2.0° 31.7+3. 2 30.2+5.5 29.242.9°
400 5 34.6+2. 3% 35.0+2.9° 32.944. 72 30.2+5. 3P
PET/PE 500 5 39.7+7.3 34,345, 40 33.2+8.2b 29.8+4.1"
300 10 32.6+1.4 31.7+6. 8 29.8+4, 1 29.0+2. 62
400 10 34.7+0.7% 34.3£5. 42 33.2+8. 2 29.8+4. 1"
500 10 39.1+5. 8 38.2+2.7° 36.5+6. 1" 34.4+6. 9"
0.1 0 23.1+£2.5 21.9+3.0° 20.7+1.9° 19. 644, 8
300 5 28.1+2.9° 26.2+1.6° 25.8+2. 8 23.6+2.9"
400 5 31.9+1.5° 27.7+4, 3% 25.0+4. 0" 23.8+6.5"
PA/PE 500 5 34.6+4, 42 33.4+£7.2° 29.847.5¢° 26.1+5. 38"
300 10 29.4+3.7° 25.342.9° 24.0+5. 9 22.1+t4.7°
400 10 32.2+7. 4 28.6+0.7% 28.3+3.6° 24,944, 3P
500 10 35.5+10. 1 32.3+2.9° 28.7+5.0" 25.5+3.6"
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Table 3 The change of Glycerol trioleate acid value with HPP

A A AN [R5 R B R A/ (mg + g 1)
[OE T pE
JJ7/MPa & B 1] /min 1 2 3 4
0.1 0 4.21+1.3¢ 4.4743.7° 5.0548. 2° 5.3244. 1#
200 5 3.820. 4° 4.29+5.7¢ 4.91+2.1° 5.184+3. 0
300 5 3.93+5.9b 4.17+3.3b 4,87+3.8 5.124+3. 8
400 5 3.5142.6¢ 3.87+4.1° 4.66+1. 3P 5.00+1. 42
500 5 3.7047, 2¢ 4,014, 4° 4.6042. 6" 4,925, 0
200 10 3.70E£2.1° 4.43%1.9° 4.9742, 2P 5.2041, 9
PET/PE 300 10 3.79+0.5" 3.87+5.8" 4.91+2, 92 5.0242.9%
400 10 3.59+1.9¢ 4.01%1.0° 4.83%4.1° 5.0043, 17
500 10 3.76+1.5¢ 3.93+2.4° 4.94+1.7° 5.0344. 4¢
200 15 3.5646.2b 4.1543.1° 4,604, 7" 4.9942, 20
300 15 3.90+2. 7¢ 3.90£7. 6° 4.7545.5° 5.002, 50
400 15 3.5941, 94 3.9840. 4¢ 4.6943.5° 4. 8946, 2°
500 15 3.82F4.7° 1.1244. 5° 1. 7142, 9 4. 813, 30
0.1 0 3.8442, 1P 4.6342.1° 5.164-4. 8" 5.5845, 2¢
200 5 3.454+2, 4° 4.0741. 8¢ 4.5742.3° 5.2242, 2
300 5 3.57%1.54 4.2943.1° 4.6944. 0" 5.164+0. 5°
400 5 3.37£2. 4 41144, 20 4.4041.5° 5.194+1, 10
500 5 3.24+0. 84 4.15+2. 8 4.66+3.5" 5.124+5. 2
200 10 3.5143. 3¢ 4.1541.5¢ 4.9241. 3P 5.2941, 70
PA/PE 300 10 3.704+0. 44 4.1040. 3¢ 4.9743. 6" 5.2443, 4
400 10 3.6241. 14 4.0341.9¢ 1.74+4. 0° 5,161, 5
500 10 3.57+1.7d 4.044+1. 4¢ 4.63+3. 8" 5.0944. 62
200 15 3.734£2.5¢ 4.4043.5° 4.8142. 6" 5.3145. 2
300 15 3.8240. 94 4.294+1.1¢ 4.6743.6" 5.254-2. 5
400 15 3.70+2. 14 4.17+0.7¢ 4, 4342, 4> 5.19+2. 42
500 15 3.5344, 34 4.15£5, 2¢ 4.5545, 4P 5,161, 4°
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