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Abstract

Proteases from papaya latex were partially purified by ammonium sulfate precipitation
and separated into two fractions (Fraction I and JI) by carboxymethyl cellelose column
chromatography. Each fraction, mixture of the two fractions, and crude extract of the
papaya latex at pH 7.0 were inactivated at the range of 60~90°C and thermal properties of
the enzymes were investigated. In the thermal inactivation of fraction I, the enthalpy of
activation was 89.5 k//mol; the entropy of activation, —44.0 J/mol+K; the free energy of
activation, 104.6 kjJ/mol; z-value, 25°C. For fraction I, the enthalpy of activation was
96.5 kJ/mol; the entropy of activation, —22.0 J/mol-K; the free energy of activation, 104.0
kJ/mol; z-value, 23°C. For the mixture of fraction I and I, theenthalpy of activation
was 90.9 £J/mol; the entropy of activation, —38.8 J/mol-K; the free energy of activation,
104.2 kJ/mol; z-value, 24.6°C. For crude extract, the enthalpy of activation was 112.8
kJ/mol; the entropy of activation, 22.0 J/mol-K; the free energy of activation, 106.2 &/ /mol;
z-value, 23.2°C. It was indicated that the fraction | was more heat-stable than the
fraction I and this suggested that the thermal stability of the proteases in papaya latex is
probably due to the fraction .
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Fig. 1. Schematic diagram for purification of
fraction I
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Fig. 2. Chromatography of the dialyzed ammo-
niumsulfate precipitate (0.45 to 0.65
saturation) on carboxymethyl cellulose.
0.46 g of protein were chromatographed
on a 1.5 x 30 cm column. Fractions of
10 m! were collected.

A—A protein, @—@ proteolytic activity
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Table 1. Partial purification of fraction I

. Volume Protein Activity Specific Total Yield

Fraction activity activity
(ml) (mg/ml) | (unit/ml) | (unit/mg) (unit) (%)

Crude extract 179 7.83 12.6 1.61 2255.4 100
Supernatant of 0.45 saturation
of (NHy)2 SO, at pH 7.0 200 7.086 9.0 1.27 1800 79.8
Precipitate of 0.65 saturation
of (NH,), SO; at pH 2.0 20 I 22.96 24.6 1.07 492 21.8
Carboxymethyl cellulose 92 | 3.239 5.389 1.66 495.78 22.0

Fig. 3. Reisfeld system electrophoresis pattern

at pH 4.3 on  7.5% polyacrylamide gel
of the selected fraction in Fig.2 A, crude
extact ;B, fraction I; C, fcration IL
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Fig. 4. Thermal inactivation of fracton I and
I at various temperature in 0.1 A pho-
sphate buffer, pH 7.0
Fraction I (—) and fraction I (- --)
M : enzyme activity at heating time, t
M, : enzyme activity at zero heating time
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. First order reaction rate constants and D-values for inactivation of
proteases from papaya latex

D-value(sec) Reaction rate constants, k(sec™'-10%)
Heating . -
temperatnre(C) -1 F-II Mixture | Papaya F-1 F-1I Mixture Papaya
(1€l latex (I£ID latex
60 6200 3671 [ 6857 8000 3.71 6.27 3.36 2.8
70 2728 2234 | 2386 4857 8.44 10.31 9.65 4.7
80 1157 871 | 1314 1914 19.91 16. 42 17.5 12.0
90 360 180 | 342 400 63.97 127.0 67.3 57.5
z-value(*C) 55| 2| 2ue 2.7
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Fig. 5. Thermal destruetion curve for inactiva-

tion of proteases from papaya latex
O—0 : fraction I, A—A : fraction I and II

—{1: mixture of fraction I and I
A—A : papaya latex
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Fig. 6 Inactivatvation rate constant of protease:
from papaya latex as a function of tem
perature
O—0O : fraction I, A— 2 : fraction I
[O—[7 : mixture of fractlon I and II
A—A ! papaya latex
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Tablé 3. Thermodynamic quantities for inactivation of proteases from papaya at 70°C

AH# (kJ/mol) ’

AG# (B]/mol) |

AS#¥ (J/mol-K)

F-1| F-II | Mixture | Papaya F-1 l F-II | Mixture | Papaya F-1 F-II | Mixture | Papaya
(&I | latex ! (I & II) | latex (I& 1D | latex
39. 5} 95.5] 9.9 | 113.8 | 1046 1040 } 1082 | 105.2 | —44.0 ] —22.0 \ —38.8 22.0
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