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2.1 #MEEIRF

AT R AT EEK 2009 4F 6 FUCER SRR hull, —20 °C ZREDRAE .
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#43 (Labile Fraction, LF) ,—#8 43 Al BE L6 75 — & 43 50 it e sl i #0240 305 4 — 9 52 I 3 ) 2 HLAH B
Z AT, 5 R (3) R

A = A exp(— ki t) + Asexp(— kst) 3

KA M As 2390008 B-Glu H SF FLE BB 20 8 ke A1 ks D9 SF A LF B9 35 R W 4 (min ) .

FE—E R PR R S5 1 B 2R 16 90 V6 BT A B A B R) E SCh D fE
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iR SE ®
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Fig. 1 Relationship between relative enzyme activity

T i Ak PR g B*Glu B A RN AT and treatment time of the sample with HHP processing
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Fig. 2

Inactivation kinetics of blackberry f-Glu in different pressure-temperature domains

(Extrapolated intercept to time zero is used in calculating the instantaneous pressure kill value)
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0.8f 2 45 °C 600 MPa
< 06l

3 0.6 .
0.4}
0.2

0 30

Time/(min)

3 A5 CHAMTFIES AT REE
B-Glu A %o i 4 B U8 1] 1] 119 722 £k
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Fig. 3 Residual activity of blackberry
B-glucosidase after pressure processing
as a function of treatment time at 45 °C

(Modeled curves are given based on the two-fraction model)

(Dy, /) Ky FUE ) B2 AH R R =0. 960, 53 4b,5-Glu SF ) ks /NTF LF ) k. (Ds it KF
Do) BEWIR PR R 45 44 N B % -Glu LF (09805 3 B2 KT SF A9 15 3 B, X AT RE T 28 %% B-Glu LF
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Bl 4 45 CHRAET IR A BR A B-Glu R ABURHES 72 19 p, AV, fH
Fig. 4 p; and V, for pressure-dependence inactivation of the stable fraction and labile fraction

for B-glucosidase in blackberry at 45°C

3.3 400 MPa &£#4THBELAENEE B-Glu BEiEM 1T

TE 400 MPa 2518 . f-Glu Z8AN [R5 3 Ab P 5 58 B8 B G (A, X100 /A oneo X B[R] 9 22 X1 B WA 2(b)
B MR AR 7 FE (O T3 400 MPa T 35,45 1 55 °C# IPK B0 9K 47% .57 % F1 77 % , W3 1, B IR
EnThE IPK #k,

15 400 MPa £ F . B4 B-Glu # % B I 76 R b2
[Fi 3k 4 Bt A B TRD A9 AR AR AN 1B 5 BT L SR R 1.0y * 35 400 MPa
BGlufi i 7E 1~10 min N F B, 10 min J5 # T 0.8 v 55°C,400 MPa
RS T T 52, AH O il T B A 1) AR Ak it 26 5 O R :\f 0.6
(DAY R BEAR (R? <20, 898) , Tfij WUAH — 2% 2 17 04l
Bl 7 2 R AT DA A (Y 4 34 SR A B-Glu ZE UL & 02l
AR I R (R* 0. 985) , i0F — 4 Ui H 224 B-Glu T A
A7 TE 7] T AT e 350 HE 2R 07 o 2 8 R S TR 22 1Y o510 Tie/(ri?n) 2530035
##, 400 MPa 2 F . £ 35~55 °C A [l i B b 3
2 min J& BRAF B-Glu Wi 2Kk 15 3 350 206,68 %% 5 400 MPa 2 fFF i 2k B R 25
186 96 o fa s I [A] 2 < 06 M de 28 2% 3 R T R R 3-G L A8 o I I 45 I 10 2 A
M) o G B 24 S 16 B 43 33 Sl 45 %6 .90 %0 #9300 CHi 2y BUR — 28 2 7 ) 3 2 B A )
TE 400 MPa 2% F T . A [\ i B Ak 38 5 8 %5 Fig.5 Residual activity of blackberry
B-Glu LF {9 K, Fl D, W26 1, 15 J8 i 125 0 0% o B-glucosidase at different temperatures
WRCK, MR (D, N K, FIRENL ML R as a function of time at 400 MPa

R =0. 803, /NF K, FIFE 7 (028 ¥ AR 26 280 (R (Modeled curves are given based on the two-fraction model)
=0.960), Ui B EE B-Glu LF BRI MR H B2 R I 2 m 3H K, AR 400 MPa PpF] 55 °C b #
B-Glu it K. (2.7770 min D K FAH{" f-Glu £ 55 CALFE 19 K, (0. 0518 min ') . IXATREH T
VULl e WS N S E R TR =

T, FRIRE AN B-Glu D E RN, B4 B-Glu LF Ml SF (1% D {8 98 /b — % B0 75 18 5 1 748
A6 T, A1 Ty 5358 23,36 ‘CHI17.76 °CLULE 6(a) . ARYE TR () TTHE W] 15, BA4F B-Glu 7E 400 MPa &1
THRNIEEE E, 75318 E,.. =81.59 kJ/mol fil E,s=107.88 kJ/mol, WL 6(b), T E, . <E,s,utH
LA B-Glu f SF Fe LF HA 8 & A Fa ek .
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*1 BEVHERLERE-HERTENDINESHY RABEETH IPK HY
Table 1 Estimation of the kinetic parameters for f-glucosidase from blackberry base on the two-fraction model

and the instantaneous pressure Kill time value at different pressure-temperature domains

T/CC) p/(MPa) AL/ (%) As/ (Y% Ki/(min™1) Ks/(min™ 1) D/ (min)  Ds/@min) R(p<0.06) TPK/ (%)

35 400 37.00£5.02 61.42+4.89 0.387£0.011 0.00440.000 5.95 657.88 0.9873 47.07
45 400 82.50£9.71 21.0248.91 0.557£0.035 0.01540.001  4.13 155.58 0.9856 57.25
55 400 84.65+5.12 15.33+4.09 2.77740.058 0.047£0.004  0.83 49.10 0.9994 77.54
45 300 45.80=£8. 00 56.1346.94 0.49640.021 0.006=0.001 4. 64 377.47 0.9603  45.24
45 500 94.77+3. 44 5.71£3.10  0.70940.057 0.026£0.005 3.24 88.56 0.9972 72.06

45 600 93.99+2.33 5.954£2.18  0.8854-0.045 0.049+0.004  2.60 46.61 0.9989 78.83

Note: (1) Two-fraction model: A=A exp(—k 1) +Asexp(—kst). As and A| : Activity of the labile and stable frac-
tions in relation to total enzyme inactivation. k; and ks : Inactivation rate constants of both labile and stable frac-
tion. Ds and Dy : Decimal reduction times of both labile and stable fraction which are estimated by Eq. (5) based
on the respective mean values of k. Data represent means *=SD,n=3.

(2) TPK:The oretical value of IPK.

4 2
@ 1 ® o E, ,=81.95kJ/mol, R>=0.883
3 T, =17.76 °C, R’>=0.996
: ol
L]
2 -1 .
2 war o D X ol )
20 T,,=23.36 'C, R*=0.883 = E, =107.88 kl/mol, R?=0.996
l L] _3,
\
0 . -4
—5F
-1 . . . . . , -6 . . . . ; ,
30 35 40 45 50 55 60 300 3.05 310 315 320 325 330
Temperature/(°C) TY(107 K)

Bl 6 400 MPa &% T Jm# b 30 A 55 5701 45 0 B A2 0w P BURGR 43 19 T, F1E, fH
Fig.6 T, and E, for temperature-dependence inactivation of the labile fraction and stable fraction

for B-glucosidase from blackberry at 400 MPa
4 &

(1) R P [R] A PR AE B-Glu Ay 2% 1 R AN A 388, K 978 3l 24 2850 Il J3E R T ) ) v T K

(2) WIEPMFE AT B-Glu B9 2 5 i 72 53 WA B BE < 26 — Wi B ik I 2 30 R4 3 RN AN A2 1
JR BR8] 5 W, Bt 88 B8 g 8 b e T 98 R 5 5% — B B Oy TPK Ji5 B 2R 6 a7  FHBURH — 20 B 3l g 2 A R
3 A ()il b [R] 2% 10 Ak BB AR B-Glu, KB 7E 1~10 min AN FEHPL, 10 min J5 4k BR8] /1 4E K
X Tl G Y R

(3) MAF B-Glu SF R I L LF B po G e v, LF R I L SF S 19 1 A2 78 P i i 3 ) 2%
T LF B3R T SF R 1% 8%
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Inactivation Kinetics of Blackberry f-Glucosidase
by Combined High Hydrostatic Pressure
and Temperature Treatments

WEI Ben-Xi.MA Yong-Kun,MA Shan-Li,
YAN Rui,ZHANG Long,BAI Jie

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

Abstract: The inactivation kinetics of f-glucosidase in blackberry were investigated at high hydrostatic
pressure (300-600 MPa) combined with moderate temperature (35-55 ‘C). Analysis of the obtained
kinetic data revealed a dual-effect of combined pressure-temperature inactivation: the first one, designated
as an instantaneous pressure kill value (IPK) , which depended on temperatures and pressures,but was
independent of treatment time;and the second one,a labile and stable fraction of §-glucosidase from
blackberry are present and the inactivation kinetics of 8-glucosidase by high hydrostatic pressure combined
with temperatures are adequately described by the two-fraction model. The kinetic rate constants K
and K of labile and stable fractions are 2. 777 and 0. 047 min~',and the decimal reduction times Dy,
and Dg are 0. 83 and 49. 1 min at 400 MPa and 55 “C. T, representing the needs of temperature increase
for a 90% reduction of the D value and the activation energy E, of the labile fraction at 400 MPa are
23.36 °C and 81. 95 kJ/mol, p, representing the needs of pressure increase for a 90% reduction of the
D value and the activation volume V, at 45 C are 1111 MPa and —5. 02 cm®/mol.

Key words: high hydrostatic pressure;blackberry;f-glucosidase;inactivation;kinetics
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