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2.1 ##

BRAR I A AP 0 F T A R A IR R L FE 403 nm AR IRORFE 5 HAE 275 nm ARG EE Y
[ 18 (Reinheit Zahl,RZ) KT 330 u/mg.

TR TR Sl e 1 — SV L A T o A S A S G i FH 24 o A T
2.2 XIGUER

JASCO-810 B4t #iRAL , H A JASCO 24 B 42 77 s Cary Eclipse %643 66 B i1, 3¢ B VARIAN
I EVAETRUVI600 2840 /A1 W43 66 BE it Jb T 3 R 43 B A% A2 77 3 TGL-20M F 3K i 3020 Bl L I
O HUSCER AT BN B 4277 s BCD-265 4 °C VKA - A AR 2R 2 1K B vk A A7 PR R A7
2.3 XWHE
2.3.1 HEAR

KW EHGELTHNWZRCHEBR AR, BREFE 10 mL, HH O E, &
(100£5)MPa, (300£5)MPa. (500£5)MPa FEJ T » T & i 43 A6 FE 5 i /& 15min, #)E J5 HH
BT 4 CUKAR T ORAE T IS PREEAT IE 22 5L 5
2.3.2 BEEEMNE Gk

SR A AR AR I 3L AT IS DU 2 . 3 mL MR R EE  pHS. 0 (0. 2 mol/L) Ay i iR 2% vh i
1 mL,0. 1% 4B A L4 ® 1 mL,0.08% H,O, 1 mL,30 ‘C7K¥% 10 min J5 A 0.5 mg/L i HRP [iff
W1 mL, IABERUR A AE I 78 470 nm Zb I E HEW 6 BE(E . BB IS MR LA 1 mL AR RV
1 min i P2 A9 WO6 BE AR AAE Aop s s — BTG FLALE LR 10 °/min, FEJJALBRJS 2 h P45 o i o
W
2.3.3 CD tigEaHux

¥ HRP HIVEEE S 0. 05 mol/L.pH7. 0 MBERR 2% /P, BC AR R 0. 2 g/ L M oIk R . #4758
JEACFR S L R TASCO-810 [ 2lyic 5t 3 ' i 4 100 i HL ik 45 40 X B i CD i, I 5 R B2 oy 20 °C L,
F VG S 38 22 4P B (190~250 nm) » 4 3 B 100 nm/min, B 56 1 mm, FHF 3 B8 SR R R 0] 5k
Fon CD il . 2724 10 °deg » m®/mol., 8 ALES A A7 73 B CD 1% VB . T H3E gty b a5 21
Ga IR
2.3.4 mEEAESATE

HRP #EZEH 1 g/L, HU A 0. 05 mol/L MBERR 2 vl (pH7. O Ll . SR A KK 234 nm,
R EH KA 308 nm, HI (251D CFEE 3 WHH . X2 a7 A XN

47 - 1 B

3 #REHWH E 100

3.1 HPP % HRP & 14§98 I g o
S AFH SRR 15 min RBIE S

414 (10045) MPa, (30045) MPa, (500+5) MPa, 5

LHERILE 1, — 100 300 500
MK 1At & EXT HRP 365 A — & i K6 Pressure/(MPa)

RO R BT R ARG R R 2 A — BT 2R OR A E AR E 15 min 125 Ab B

16, B2 71 7F 5 R i 55 0 0 %§ HRP 15 HE 80

F%{EE 2.36%.5.69% ,10.36% , 4% 4b B 2 [A] 22 7 & Fig.1 The effect of HPP treatment for 15 min
F(P<<0.05), on the activity of HRP
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25 C ™ H B — U5 28 R e 7 A0 B G BOAR i S AL 9 1 , 45 2K [8) 4 B f1 % HRP g 454
B2 S5 UL 2, B IR A BB A A B R AL BR A 4F N HRP 85/ i & & 1
gEB TR,

Bl

*x1 HRPHZ-REMSE
Table 1 The content of secondary structure of HRP

Pressure/(MPa) a-Helix/ (%) B-Sheet/ (%) B-Turn( %) Random coil/ (%)
0.1 19.2 34.9 11.5 34.5
100 22.9 38.9 0.0 38.2
300 22.7 39.4 0.1 37.8
500 22.4 39.4 0.1 37.5
20 . 401
—g 10f Control é I 100 MPa
& = 201
g ot =]
&0 £ r
3 2 ol
¢ ~10p 7
= =) I
S oo S
s 20 = 20t
- =30 . . . A - . . . .
190 200 210 220 230 190 200 210 220 230
Wavelength/(nm) Wavelength/(nm)
~ 40r = 40
'g r 300 MPa g L 500 MPa
T 20t E 20
Lot Sl
7 2
¢ - |
= -20¢ S -20r
190 200 210 220 230 190 200 210 220 230
Wavelength/(nm) Wavelength/(nm)

¥ 2 HPP ¥ 5 HRP 4%

Fig.2 The conformation changes of HRP between pressurized and control

E 2 i LUE W A 192 nm 4 HPP Ab BT 5 HRP A9 3% A 55 R AR Ak, H Ay I A28 AL R B &
LR o R E S5 A AE ST 192 nm A — IE B IEHT L FE 208 FI 222 nm BT A 2 A>T, A p- ?ﬁﬁﬁﬁf
216 nm b — i, #E 185~200 nm A — IE 7 ; 8-F% M W AE 206 nm Bt A —IE CD it ",

B EAR RS  HRP Y o825 9 1 25 B R A0 I3 5 38 T v, 3 1m0, o FRAL LS -7 A 1 % R
MK A S B A iR . S A R U] HPP fF— @R LMZE T HRP A9 454 LR X o-
EE AN B f R . AR FEAS R R b R 1), HRP W) R 250 & AR LI AR B i,

B T4 T2 i SR R DA 1Y)y e B — 2 TP A HE A R 22 K, R A TR BRE 1Y) 4k R AT B A 6 R
FE 1 = AR K RIRGE L 22 IRCEE T D VR L OB S — 2D A B O R Y R A5 R L T LR 1 K 4
T o R A HR S ALY Bt 25 40 S5 e 17 W S8 IR A 1 i K ) R 7 g Ak AR 5K A A R
WA Aot A v, TR 2 S S L TR 1) 45 4 7 A — S S ), S SRR 1) Al R R R B AR R R — Y AR
., BEAR AR 1T A R B R AR R AR BN AR A AN S T BB 1 U AR R 0 A T8 L I R Y AR e R R
T T 1) T PR S, R B B K 2 T SO P R A AR AR A, BRI ET LAl  HPP Ab B AT DLAE —
SRR TG HRP W3, R a8 ikt 22 % A AR 1k
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3.3 HRP B HENKES

A =R MBS L5 B R E SRR — (AR AR XA R LA WSO, b
1) S B e K, I R IR =2, AR TR R fe /N B AR R UG O T RN &R 1 SO AR K, KR
O3 BRSSO [ (02 R M R . N I E HPP AR PR RT IS HRP 2856 & 5 RN & 6% 1 9¢ 65
FER AR e —E R LA A HPP J2 538 T HRP 09 =2 254, & 3 J& HPP 4L BT S HRP 1)
R R T L 4 RO AR AL

2 200 - :
g Control Excitation spectrum «g‘ 200 100 MPa Excitation spectrum
‘Fé’ 150 Emission spectrum }1_,2 150 Emission spectrum
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o @
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Fig. 3 The excitation spectrunm and emission spectrum of pressurized HRP and control

345 HPP 4 BT J5 HRP B3 & Ml &
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308 nm. i [ 3 A WL, HRP 7E 234 nm WG4 R 2 90 =
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Ja ETR AT RS IR ) A B G TR R R SRR Fig 4 Fluorescence under different pressure in HRP
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Effects of High Pressure Processing on the Activity and
the Conformation of Horseradish Peroxidase

SHANGGUAN Li-Juan,MA Yong-Kun,
CUI Feng-Jie, FAN Xiao-Bo

(School of Food and Biological Engineering ,Jiangsu University s Zhenjiang 212013 ,China)

Abstract;: High pressure treatment on the activity of peroxidase in fruits and vegetables can affect the
sensory quality and shelf life of fruit and vegetable products,and thus it is necessary to study the rela-
tionship between the changes of peroxidase activity and its structure under the conditions of high pres-
sure. Circular dichroism(CD)and fluorescence spectrometry (FP) were used to study the effect of high
pressure treatment at 100,300,500 MPa for 15 min at room temperature on the secondary and tertiary
structure of horseradish peroxidase (HRP) and its activity. The results showed that HRP was pres-
sure-resistant and HRP activities were decreased respectively by 2. 36 % ,5.69% and 10. 36 % with the
increase of the above pressure. The contents of a-helix,f-sheet and random coils in HRP were all in-
creased by less than 4% ,while the content of 8-turn was significantly decreased by over 11%. After
HRP was processed by high pressure,the HRP fluorescence intensities at the excitation spectra peak
of 234 nm and emission spectra peak of 308 nm were decreased respectively by 18. 28% ,5. 46% and
4.04%. The fluorescence intensity of HRP treated at 100 MPa, 15 min was decreased to the largest ex-
tent. The results showed that high pressure processing obviously inactivated the activity of horseradish
peroxidase that was related to its structural changes.

Key words: high pressure processing; horseradish peroxidase; conformation; circular dichroism; fluo-

rospectrophotometer
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