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Abstract

This study was investigated on properties and thermostability of gelatin-degrading proteinases in the fruit of
Actinidia chinensis (kiwifruit) for the industrial application. Three gelatin-degrading proteinases (P I, PII and PIII) were
detected from the pulp of fruits. The molecular weights of these proteinases, P I, PII and PII, were approximately
220 kD, 51 KD, and 26 kD respectively, on the basis of gelatin-containing SDS-PAGE. The optimum pH of these
proteinases ranged from 2.0 to 5.0 with a maximal activity at pH 4.0. These proteinases had a high sensitivity to E-64
and iodoacetate which are cysteine protease inhibitors, and required DTT, cysteine, and J-mercaptoethanol for their
activities which are stimulators for cysteine proteases. These results indicate that these proteinases are cysteine
proteinases and the proteinase PII is actinidin (EC 3.422.14), based on the molecular weight and/or susceptibility
against proteinase inhibitors. These proteinases were strongly activated by Ca™', Mg”* and Mn”, whereas strongly
inhibited by Zn"" and Hg"". However, these proteinases have slightly different susceptibility against other cations (Co™,
Cu®, A, Fe™"). The temperature stability of proteinase PII was more stable than proteinases P1 and PII. Moreover,
proteinase PIII remained stable below 50°C for 48hr, showing the residual activity above 75% of the enzyme activity.
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Fig. 1. SDS-PAGE pattern of gelatin-degrading prot-

einases from the fruit of Actinidia chinensis
(kiwifruit).
Lane 1, proteinase activity on gelatin-containing SDS-
PAGE gel; lane 2, proteinase activity on casein-containing
SDS-PAGE gel; lane M, marker proteins: phosphorylase
b (97.4 kD), serum albumin (66.2 kD), ovalbumin (45 kD),
carbonic anhydrase (31 kD), trypsin inhibitor (21.5 kD),
lysozyme (14.4 kD). The gels were incubated in 50 mM
sodium citrate buffer (pH 4.0; 10 mM CaCly) for 100min
at 37, and then stained with Coomassie Blue.
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“ig. 2. Effects of pH on gelatin-degrading proteinase
activity in crude extract from the fruit of
Actinidia chinensis (kiwifruit).

The gels were incubated in various buffer (pH 1.0~10.0;
10 mM CaCly) for 100min at 37T, and then stained with
Coomassie Blue. Buffer solutions used were 50 mM
potassium chloride-HCl (pH 1.0), glycine-HCI (pH 2.0),
sodium citrate (pH 3.0~4.0), sodium acetate (pH 5.0~
6.0), Tris-HCl (pH 7.0~9.0), and sodium carbonate (pH

10.0).
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Fig. 3. Effects of various inhibitors on gelatin-degrading

3 4 5 6

proteinase activity in crude extract from the fruit
of Actinidia chinensis (kiwifruit).

1, control; 2, 5 mM EDTA,; 3, 0.1 mM 1,10-phenanthroline;
4, 01 mM 3,4-DCL; 5,1 mM PMSF; 6, 20 «M E-64; 7,
10 mM iodoacetate; 8, 10 x M pepstatin A. The gels were
incubated in 50 mM sodium citrate buffer (pH 4.0; 10 mM
CaClp) with various inhibitors for 100min at 37T, and
then stained with Coomassie Blue.
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Fig. 4. Effects of cysteine proteinase stimulators on

gelatin-degrading  proteinase activity in crude
extract from the fruit of Actinidia chinensis
(kiwifruit).
1, control; 2, 1 mM cysteine; 3, 1 mM DTT; 4, 5 mM S-
mercaptoethanol. The gels were incubated in 50 mM
sodium citrate buffer (pH 4.0; 10 mM CaCly) with various
stimulators for 100min at 37T, and then stained with
Coomassie Blue.

Con Mg?* Ca?* Mn2* Co?2* Cu2* Zn2* Hg2* APR*

Fig. 5. Effects
gelatin-degrading proteinase activity in crude

Fe3*

of various inorganic cations on

extract from the fruit of Actinidia chinensis
(kiwifruit).

The gels were incubated in 50 mM sodium citrate buffer
(pH 4.0) with or without inorganic cations for 100min at
37°C, and then stained with Coomassie Blue.
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Fig. 6. Effects of temperature on gelatin-degrading

proteinase activity in crude extract from the fruit
of Actinidia chinensis (kiwifruit).

A, proteinase activity on gelatin-containing SDS-PAGE
gel; B, data obtained from densitometric analysis of
gelatin-degrading activity on SDS-PAGE gel ({J, P1; {1
PI; W, PII). Crude extracts, before electrophoresis, were
preincubated at various temperature (4, 15, 25, 37, 50 and
60C) for 60min. After electrophoresis, the gels were
incubated in 50 mM sodium citrate buffer (pH 4.0; 10 mM
CaCly) for 100min at 37C, and then stained with
Coomassie Blue.
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Fig. 7. Effects of temperature on stability of proteinase P
M in crude extract from the fruit of Actinidia
chinensis (kiwifruit).

A, proteinase activity on gelatin-containing SDS-PAGE
gel, B, data obtained from densitometric analysis of
gelatin-degrading activity on SDS-PAGE gel. Crude
extracts, before electrophoresis, were preincubated at
various temperature (15, @; 25T, (;37C, ¥; 50T, v
and 60T, W) for various time intervals. After
electrophorsis, the gels were incubated in 50 mM sodium
citrate buffer (pH 4.0; 10 mM CaCly) for 100min at 37T,
and then stained with Coomassie Blue.
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