KOREAN J. FOOD scl. TECHNOL.
Vol. 11, No. 3 (1979)

Papaya=9| CItHZEl 235 $49} Peroxidase?| & 2&HMds|

HpREt . ZARS - AKE - B
A% d¥= 55 A% AF FH
(19799 59 309 3)

Thermal Inactivation of Crude Papain
and Papaya Peroxidase

Kwan Hwa Park, Ze Uook Kim, Jae Doo Shin and Bong Soo Noh
Department of Food Technology, College of Agriculture,

Seoul National University, Suwon
(Received May 30, 1979)

Abstract

Thermal properties of crude papain and crude peroxidase from domestic papaya were investig-

ated. The crude extract of papaya was inactivated at the temperature range of 60°~90°C at pH

7.0 and the rest of the activities of papain and peroxidase were determined, respectively. The heat

inactivation of papain and papaya peroxidase was biphasic at low temperature.

For the thermal inactivation of papain extract, the enthalpy of activation was 91.4 kJ/mol, the

entropy of activation, —49.6 J/mol-K, and the free energy of activation, 108.5 kJ/mol. The activa

tion energy for the inactivation of papaya peroxidase was 168.5 kJ/mol, the entropy of activation,
200.4 J/mol-K and the free energy of activation, 99.7 kJ/mol.

The thermal stability of papain showed that it has a possibility for use as a meat tenderizer. It

was also discussed that papaya peroxidase could be more suitable as a biochemical criteria for

heat treatment than papaya catalase.
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Fig. 1. Thermal inactivation of crude papain at
various temperature in 0.1 M phosphate
buffer, pH 7.0
M: enzyme activity at heating time t
Mo: enzyme activity at heating time zero
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Fig. 2. Thermal destruction curve for inactivat-
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Fig. 3. Inactivation rate constant of crude papain
as a function of temperature
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Table 1. First order reaction rate constants and
D-value for inactivation of crude papain

Heating Reaction rate
temperature D-value(sec) constants, K
°C) (sec™2-10%)

60 5,420 | 4.25

70 1,814 12.6

80 1,157 19.9

20 328 70.2

z-valgge-rereessmianens 29. 4°C

Table 2. Thermodynamic constants for inactiva-
tion of crude papain
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Fig. 4, Thermal inactivation of papaya peroxidase

at various temperature in 0.1 M phosphate
buffer, pH 7.0

M: enzyme activity at heating time t
Mo: enzyme activity at heating time zero
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Fig. 5. Thermal destruction curve for inactivation
of papaya peroxidase
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Fig. 6. Inactivation rate constant of papaya pero-
xidase as a function of temperature
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Table 3. First order reaction rate constants and
D-value for inactivation of papaya

peroxidase
Heating ’ Reaction rate
temperature ‘ D-value(sec) constants, K
(° i (sec™1+10%)
60 ‘ 2505 9. 194
65 { 840 27.42
70 485 47.48
75 345 66. 75
80 i 50 465.6

Table 4. Thermodynamic constants for inactivat-
ion of papaya perox1dase
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