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3.1.1 REBRSBEMRIERE

R 25 7% FIRE S AT 45 50 B AR HE B 1 BE BEAIR A 4 /5 9 89 (PCrNi, MoV A) iy JEURL L 28 9 o AT 8 710
R UL I TN A A B s € S I 7o =B = O R 3y N 1 1 = S = M =
SR Ze R A EICRLE D OE T SmANN AP MERE ., S2BRIE W R 26 )5 o1 RAG bl
FIVE a J 58.8~68.6 J/cm® W2 F) Pk Ko 78 111. 6 MN/mm*? A b, 0] LLIK3Z 2.0 GPa JE /7.

£1 WHPETENRESH

Table 1 Mass fractions of the elements in the steel (@ZD)

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

3.1.2 REBRFEERSH

W HWRIENE d=25 mm, 4ME D=350 mm, K JE K 320 mm, BEJE b K=14, &M T/EE)
pu=1.6 GPa, &It EN ps=1.15p,=1.84 GPa, & il TAEIRIE N 70 °C, AMRIE S p.=1.25p,,
=2.0 GPa; M BB BRIE AR 11 0. K 1. 2 GPa. HLhism KR 0, 4 1. 6 GPa,
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mj;QMK(ZZ:)4ﬁ72GE1 5)
n, =p,/ps = 2.45 (6)
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Fig. 3 Schematic drawing of the ultra high pressure reduction system
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RGEMHME R B RENE. W ENZEN ., X EREW . WE SR8 2E 2% I,
Yo B A5 R G RE B E S R A PR TAE
4 BEFRKEEEMHEREIAE
HEEKEREBENERESEY TR 2, R 2 T EENTHEEREXT 15~20 MPa/s, JHEZE
1.6 GPa B} R 80~105 s, HIEFERT 20~25 s,
®2 BERKELEBHELESHY

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 5.5

Pl 4 Dy FEL I ST B S B SR T il 2.l T 4

A E TR 1.6 GPa L FIRY 80 s, 5% 2 4 o

B 1.6 GPa BN FAEEF 10 min G.EHTF £ 12}

e 30 MPa, 36 1055 8 (0 5 PR 80 2 BL A 5 45 0 00 S oo}

3R Wb R I FE 1 WA O S 7 oo

VLR 25 2% 1 32 R I 7 A — 5 B MK 2% 98 s i =03

K FEUE S W AR L B 5 R 1 B2 i T ik ot 0100 200 300 400 500 600 700
SR R ST TR ) M AR BT B, 25 K I L 4 Time/(s)

JE S84 50 MPa Bt 3B W 2454 H3hB 3. % B4R A

FE AR FEBNE RS, R K il 45 R Fig. 4 Pressure curve of the
GERITETH A B G5 2 B B IE W MR R L R 4 ultra high pressure equipment

AT AT bR IS B T R ER
5 BEFKEREHEIRAE

5.1 MR5MN:E

TS 14k 22 T 48 AL (T3824) M F 22 [ Sigma 24 W) 5 B IR 20 40 W 2 — SU8N AN 48 28 — 8 iy b st fk 243k
R TN A = 56 B0 B A2 3500 2 o 43 B 4t

R H A B A E Y UV-1800 43060 BE AR 38 [ B 7 JE 28 w9 868 AU pH 1 X 4 i i 47 46
5.2 WRIeAEMEELE

W 1 mL WE N 0.5 g/L BB G Z By S AL IE AR 48 b BB )R B TR R dh . i
WA AE 0.8,1.0.1.2.1.4.1. 6 GPa JEJy FALFE 10 s, &b BT ~7 BT IR B0 B, 76 4 °C FAE.4 h
oA . Tl 5

R AN AT WL AT 6N BE T 7E 30 C AR IRAE PR K WA 254 T X 22 B S8 Al ) 3% M EA T I . ROV
0.1 mol/L MR & —BH-WE iz — S B ZE th W (pH (ER 6.5, Hf & 0.1 mol/L M4AR R MY .
0.05 mL Z W A LB A 2. 95 mL W TR 515 . 78 420 nm K TR OGRE . 25 RN
0.05 mL BEMR 2% whiA W (pH {H N 6.5) 5 2. 95 mL S BE . T3 1k 23 U 00 T 3R B 4R PE 38 4. #%
1 min P 1 mL B AR 2 W% EE A5 4 (AE,,0) 1Y 0. 001 1 — BTG BAL L B 1 UL £ 48 Ak 3 5%
A7 28 FH ARG Bl % 2R s, B

A,
Ao

- A R R AL B ¢ 18] 22 B S8 P T SR A7 3, AL O K R AR B ¢ I IS 22 B AR AL T ) 1

A= X 100 % ®
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P A, R R K Ak B T 22 1 A A il ) T

PRI E A 3 ., RHJT 220 (Analysis of Variance, ANOVA) X i 6 84 £ 47 20 4, W 3
K SEHL 0. 05,
5.3 RWER5ITiE

Z 10 E AL B T 4 A 2L S — R e 2R

i KUK L B0 A1 57 09 P TR L 10 R T B R AR A Y oor —_,
FEFEH,Z/TAERHES . Bar. EEs LR ) 80F

e K R BIE 9 2 ol A e e ) T AR R ) — % Eg 60}

KT 1.0 GPa, AL G A X T 5 T I 2 Ept

¥4 20 10 2 W AL BREE AL . Castellari A7 & gl

HIBFFE 2 B 900 MPa 4L FE 10 min J& , % 4 £ M & ot

FL AR BTG 290 16 %60, 3% 02 H a1k £ i 44 1k il 0708 10 12z 11 1o
FHEN B B R J1 . A UHHP-1600 %98 5 #5 K IR Pressure/(GPa)

T VI 22 B AR AT FEAL B R S PN g 5 ok 40 10 s 15 2 ) SR WG R B f1 R
No Al UL.7E 0.8 GPa #1 1.0 GPa &1+ T , i # K & Fig.5 Inactivation effects of polyphenol oxidase

Xt Z By 48 A0 it Y B AL 2R O B I 3 5 N A5 treated by ultra high hydrostatic pressure for 10 s

ZE B2 R i #EaTE 1.0 GPa J5 . B ik B4l 4k

L B AT B RO BE S TR S E BT SE  7F 1. 6 GPa JE /1 FACFREE 4% 2 W AL TE 10 s J5 . Z B A AL TG
EVERAE AN 1% Ui 99V M Z By E AL 2076 . AN I B BLAE 1. 6 GPa JE 7 F Ab B
1 min J& » 2 B S A IS 1 O J0 R D0 21, 3% B2 4% 00 WK 8 2 Z2 B S AR il 58 4 K

6 4 i

(1) &3t 7 UHHP-1600 B m#oK B3 %, TAEER 1183 1. 6 GPa, & RHERALEH, FHE
R AR A A . 2R R R ALES A B SR R B R T L R KA
AR TR bRk 8] T TR,

)W THEHKEREENRESS BHREMENER RS, REFEGERH 3 BREL
F Gt 25 g B BN SRR T AR A2 0 1 m TR E RS MR et BN T AR T AR,
WERGH A A S AR Y 8 B R T R, B RO RAF L BOB T . R I R G R A
VK 78 AR ) A% TS A B 3 Ao R A5 U S R g K T R 6 B R 3 R T A R A AR L, S T
Xof R R K S 25 80 v R T I S A

(3) FIH UHHP-1600 %I 15 #% /K 2 45 BF 8 788 5 1 X 1% 4% 22 W S0 A i %) B Ak s R L &5 SR 3%
B MR At 1.0 GPa B, e /K PR 410 B 2 22 19y 4 1k il 1) RS Bl 4 J ) b T B i B 55 7E 1. 6 GPa
FEJ1 %40 T AR BE 10 s B, 2 2% 22 T S ALl LT o8 4 KO
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Design of Ultra High Hydrostatic Pressure Equipment and
Experimental Research on Enzyme Inactivation

YI Jian-Yong'*,SUN Chuan-Fan*, WANG Yong-Tao',
DONG Peng' , WANG Huan-Yu', HU Xiao-Song'

(1. College of Food Science and Nutritional Engineering ,
China Agricultural University ,Beijing 100083 ,China;

2. China Rural Technology Development Center ,Ministry of Education ,Beijing 100045,China;

3. Institute of Agro-Products Processing Science and Technology ,
Chinese Academy of Agricultural Sciences,Beijing 100193,China;
4. Baotou KeFa High Pressure Technology Limited Company s Baotou 014030 ,China)

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 reliable

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

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
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