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Table 1 Mass fractions of the elements in the steel %)

C Cr Ni Mo \Y% Mn Si S P

0.30~0.40 1.20~1.50 3.0~3.5 0.35~0.45 0.10~0.20 0.20~0.80 0.10~0.35 <0.015 <.0.015
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Fig. 3 Schematic drawing of the ultra high pressure reduction system
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Table 2 Performance parameters of the ultra high hydrostatic pressure equipment

Operating pressure/ (GPa) Pressurization rate/ (MPa/s) Depressurization rate/ (MPa/s) Total power/ (kW)
Designed Tested Designed Tested Designed Tested Designed Tested
1.6 1.6 15 15~20 60 60~80 5.9 5.9

P 4 Sy oL IR S R C S A9 L0 s Ty i, AT 4

WL TR 1. 6 GPa B JHAE 80 5. 15 % 2 45 ol
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R W e e R I FE T WA A T 7 oo

VBT I L 28 35 1 32 TR 72 A — o W K 28 8 I =03
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JE AR 50 MPa B, %% B 3 K R 42 H sh )3 3, f P4 R R D

FE DR FEEIEE IR ). IR0 i 4 A WL ik Fig. 4 Pressure curve of the
GERITETH A B 55 2 BOR BR IE L R R R 4 ultra high pressure equipment
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P LA, R R KO Ak B T 22 1 4R Ak il 9 36

AR EE 3 K., R ZHr (Analysis of Variance, ANOVA) %256 B4 #4720 47, 35
K FHL 0. 05,
5.3 RWER5ITiIR

Z W A AT T 0 4 m S, R — o e SR
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o AIIL.AE 0.8 GPa Fl 1.0 GPa %14 T, & i K IR Fig.5 Inactivation effects of polyphenol oxidase

Xof 42 Ty B AV, il 11 i AL SR R B L 3 5 AT AU BESY treated by ultra high hydrostatic pressure for 10 s
gERAAM R B 1.0 GPa 5, i K R B4k

£ Wy AL B () 3 R BE R TR 7 B TR RIS 7E 1. 6 GPa JE /1R b B % £ W A AL 10 s )5, 2 W A AL g
TETERRAE R AN 1%, UL 99 U M 2 By RALRE E 205 . AN BF 588 R BUAE 1. 6 GPa JE J T Ab 3
1 min J& , 22 By SR 1R © J0 46 D00 3] , 3 BH 32 2% A2 ) 1 i 22 13 46010 il 5 4 KT

6 & it

(D it T UHHP-1600 B & #fok R4 &, TAEE J1i5 %] 1. 6 GPa, & RH EHELL5H0, 7%
S Ly e O s e AT SN ZR WL o o £ e B e L G 1 o8 111 O X (S I 8 = Wl e
AIHE A IS BRAA B TR ER
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P 3 2528 B RS TR B2 1 R TR B R N e BRI T A R AR
BE ARG R G A AR Y T B S ST AL B AOUR R U . R R SR R A
VoK 5 1P % TS 2L K o 3 Ao TR ) £3% Ve (1 A 1 K T ) R AT 310 3 TR ) AL IR A B RV R P L S B T
Xof 8 i KR 25 8 R T 1 SR A

(3) M UHHP-1600 B 5 7K H 2% 4%, BF 58 17 88 o 1 6F 78 0 22 W S0 g 1 Ak s o1 L 2 SR 3%
B Y SR ad 1.0 GPa I i /K 1k B 4 22 W SR AR il (0 O B 5 T ) b TH 3B i 3 55 78 1. 6 GPa
FE S FARBE 10 s B, B8 22 22 193 SR AL Il LT 58 4 K3 .
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Design of Ultra High Hydrostatic Pressure Equipment and
Experimental Research on Enzyme Inactivation
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Abstract: An ultra high hydrostatic pressure device with operating pressure of up to 1. 6 GPa is de-

signed and developed,and its design principle,structural characteristics and major technical difficulties

are introduced. The structures and optimum parameters of high pressure processing chamber, sealing

system and pressure sensor system are also studied and determined. The performance test results

prove that it has the advantages of reasonable structure,easy operation,steady performance and relia-

ble security. Furthermore, the pressure-resistant mushroom polyphenol oxidase is completely inactiva-

ted after treated at 1.6 GPa for 1 min by using this equipment.

Key words: high hydrostatic pressure;food;pressure reduction system;enzyme inactivation;polyphenol

oxidase



