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Study on Thermosonication Treatments on Peroxidase Inactivation
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Haitong Food Company, Cixi 315300, China)

Abstract : The effect of high power ultrasound and heat on the activity of peroxidase from edamane
in water was studied. The experiment were performed in the temperature range of 60°C to 90°C
using power ultrasounds having frequencies of 25 kHz and powers of 800 W. The peroxidase
resistances to heat(60~100 ‘C),which was as control,and to ultrasound have been studied. The
response surface analysis was used for the analyzing by the SAS software. The activity of
peroxidase of green soybean after treatment was lower when 800 W ultrasound power was applied
for 1. 52 min at the medium temperature of 83 'C. The results presented here will help to evaluate
the efficiency of thermosonication as a novel process to replace the classical heat treatment.

Key words: peroxidase; ultrasound; thermosonication; edamane

REBREFLGHEHTERLE BRI FULE LY TEERTRALER
HETMEENE I RR GRS P AR RHEEFURNERSE T,
T RBRBLR EMBEIR FRREERR. EFS AR GBS BRMALE BE—ERET
SHENE XIS ALY BEGA, BREER  MEGHEIERSELE Y, BFEFEEET 20

5 B #8 :2007-09-24.

ESHH:-FRXAAREESE (20776062),

fEE® A FEhil(1982-) , X M B A . B RHEWE LM L.

*BIRIEE: % #A9629). B, M FMA, TEEL AR BLESM. TENERB=ENT 5EEAHE.

Email: min@jiangnan. edu. cn



LR

HHLF FRLERERXR 25

kHz, BRSIRITEHEHERK. REFRBANTHL
BORE FAE L AL AF R A R R B = KSR
U1, EEBE SRR — R MHz R85 5K
REMY ST B0, Z RIKIT S B A . B
WAL ERARA ) RS AT R R R
HEAHABTZ. BEEERRTEL, MEVF
W SRS RS OB T

EE EERRF R GEF R AL E 5
EBHLE SR B E AR B MREA T &
RRXBIEER. ‘

1 #M#HEF*®

1.1 #H5E

BERAGHE 22 RMAEEBENEH,
TR AR ARERARAERZER
MR AR BT T o TR R 3 e i 4l

JY98-3D BB P MM BN T WM ZEY

RHEE R A BR A /] 7= & TDL-60B & X B .0 HL: L
WRERENB R HH-4 B BEEKBHR:
AHESENRENBEHETRAT ™ HK;721 B
BN RARNEE T LERERENUEAERAE
P @lmm g 8. T R B S bR
HEERAAFR RERFICRMHORBEMR
HRAFFR SR EFE MBS,

1.2 ZTWHZE

121 #AZER KBHSEFHBRARBKDER
(FRSABREL=1: 10, BFKBR ERRE
EHE60~100C, BALREL 3 K,

1.2.2 FAAERA HBHEFHEUENSHBKE
BH=1: 30, BT HX R A 2 GH S B 1E
BERBBRIEE 3 cm BEHRERAR $4
B EEREHE 60~90 C;25 kHz BA KFELE
YRR 30~45 mm, 5K 800 W, H i
Ve FARSTE] 5 s, 4 75 U6 B Bk IRD 5 s, B AR 7 O ok o 1
H 0% BEN BN ENXFE RS EZ R, £
BHAZRPREOMEBESN. SHTREH 3

W EHRIRETH FEA N IENEE, AF=E

BB IR EE W KEE L~4 C. UM
AMEHERNEERS 1~3 C. BERTRKNE.
12 bR w R A B 5 R, S BVHE OB K
AKpdH EETLCPORETFHEE 10 C. AE
EE B AR R R .
1.2.3 #ald&
1) BEE9RE B 10 g [FOBL, ZE T SE X A1 5 I BF

B, im 10 mL 0.1 mol/L BB B L2 %K (pH
7.0), AL BAHEBEKIE P HE 10 min, R 30
min; R 50 40 mL 0.1 mol/L WM ZE K
(pH 7.0). ¥ 3 EHYBEL, B 4 2Ok,
FEEBPMA 0.5 g BHEBE, ANRS M,
ARERERBT IR, BRAFT 4+ CK
BREH.

2) POD {EH &8 . JFH POD Wi 2@ S 1
ERBEA 430 nm B FERER. FiA POD
HIEHEHAEM 3 mL REBABNEE . Kb
# 2.6 mL 0.1 mol/L HIBEBR I vk (pH 6.0),
0.2mL REASE INMEBE _K-ZBHEH,0.2
mL BB /5% 0. 3% 8 H,O, #10.1 mL &£ 8E&K,
R 721 RSN AT A R B S AT IR0, B
EHESRM(OUSRSEETESS 0. 001 RIEEH

CBRER

___D dA
POD*‘%ﬁ*0.001><Fw>< de M

AP A RFE 430 nm FHRLCEM TN HREEDE

fhryet [l D h R RAERGF, AR S E (.

1.3 MAZHERE
BRAEN(RAORIZLENER P TELY

BEMESE S E TP RS R YRS A L,

B .

RA=24-F24) POD &£/ POD, & (2)

T Ak Y B A 5 1k B IR A Bt R g AR LD
RA =¢™ 3
HAFRQ).(3) R
2.31g (RA) =—Fkt €Y

Kbk AR A BIE Arrhenius BH,
Arrhenius 18 835 2 15 BE X RORE B AR T 0

PR NG
HTFEEEAMLEHRT, TEAYBRIEER

KR KRG IR S H R A T R A
B BUCEF A B POD & 1 3 S 2445 R

S PR |
kl = klrt[e T T (6)

E
[~ (311
kz = erefe T (7)

UEHEARS: k3 POD EHTHHERE
BT, ASHRE, —BRBCERBELEAN +E
Bk N T F PODIEWACHERE B R B
PACTER — BT BB R R B A, AF LB E B
BWEZEEHE, 3 POD BEiE4LBE; T AR MR
BE v RS R 8. 314,



26 £ B B 4 H K K ¥ R

#U %

2 #RE5#

2.1 #HsaE3 POD FE AR

B 1 AREMETE X ET P ALY L
B, o EPEETE 60~100 CTRIEM ML,
POD &4 #% i} ] 19 35 B B8 WK,

BELMYBRLAEEB - RERIR. LR
£k iy R #7E 0.92~0.95 Z ], o ALY MR
—Fh AR E R EE™ 7 60 CTF,d. KAE 31
min, (R2=0.957, d,=2.3/k, d, it B4t Y8
RA {6% 10% My ab B mt ) . % 100 CHEERT
d, 5 1.2 min(R*=0.949), FHRERE—F
BRANKLET R, BREREDELYBERSR
RiEBREABLFIREEEHROFLE,

1g(RA X 100%)

— J

0 5 110 15 20
&S /8] / min
1 ALEXNETERANEREREONE
Fig. 1 Peroxidase inactivation by heat at; 60~100 C
REEE 122 POD 28 {3 3 5 B o JUE 5 #
SEPRHRFERIC R M 2 (2 i An R B AL
B CHBRA K) RIEMRAG N RERE, K E, .
HE kyyc= 0. 659/min; E,4=89.2 kJ/mol,

Lor
05 ¢

0 o
-0.5F

E -1.0r
-L5}
2.0f
-2.5¢

R*=09554

1 I i —t

3.0 L
0.0026 0.0027 0.0028 0.0029 0.0030 0.003 1
VTI(1/K)

M2 EETRALWEARLFRN Arrhenius 77 EH
Fig. 2 Arrhenius plot of the inactivation rates of green

soybean POD for thermal inactivation
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Fig. 4 Arrhenius plot of the inactivation rates of green

soybean for thermal inactivation
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Tab. 1 The design of the central composite experiment and its

result
i3] zi z y/U
1 1 1 74
2 1 0 168.5
3 1 —1 205.5
4 0 1 127.5
5 : 0 0 147
6 0 —1 277.5
7 -1 1 243
8 -1 0 300
9 —1 -1 414
10 0 0 116
11 0 0 130
%2 BHMIHE
Tab. 2 Parameter estimates
sy BE O BK . BE iy e
#BE 1 146.078 947 15.919420 9.18 0.000 3
£ 1 —84.833 333 12.669 031 —6.70 0.0011
z; 1 —75.416 667 12.669 031 —5.95 0.001 9
Xz 1 65.552 632 19.497 228 3.36 0.0201
Xz 1 9.875 000 15.516 331 0.64 0.5525
Xz, 1 33.802632 19.497 228 1.73 0.1435

£3 ZREABRBMFESH

Tab.3 Quadratic regression model analysis of variance
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BEIA 5 95755  0.9521 19.89  0.002 6
BiRE 5 4 815.13

BA 10 196 325.19
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Fig.7 Effect of temperature and time on peroxidase in-

activation by response surface plot
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