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Bok-Ja Kim
Dept. or Food and nutrition, Dae Jeon Junior College

Abstract

These studies were conducted to investigate the purification and characterization of Kiwifruit
protease, and the results obtained were as follows: The protease was purified by ammonium sul-
fate fractionation, Sephadex G-100 filtration and DEAE-Sephadex A-50 column chromatography
and purified enzyme gave a single protein band on polyacrylamide gel electrophoresis. The speci-
fic activity of purified enzyme was 30,10 units/mg protein and the yield was 7.48. The purified en-
zyme showed a high affinity for casein and hemoglobin. The optimal pH and temperature for en-
zyme activity were 7.0 and 45°C, respectively. The enzyme activity was strongly inhibited by
HgCl,, MnSO,. However, the enzyme was activated by cysteine and EDTA. The Michaelis cons-
tant for casein was calculated to be 50.5 mg/m/ according to the Line weaver-Burk method, and
its molecular weight was determied as 23,500 by polvacrylamide gel electrophoresis.
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Fig. 1. Purification procedures of kiwifruit protease.
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Table 1. Purification of Kiwifruit protease
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Fig. 2. Gel filtration of Kiwifruit protease on sephadex
G-100.
The Column (1.6x150 cm) was equilibrated with 0.02M
sodium phosphate buffer {(pH 7.0} containing 5mM cysteine,
2 mM._EDTA, and eluted with the same buffer. The flow rate
was 8.57 m‘l?‘h.sa,nd\S mi fractions were collected.
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Fig. 3. Chromatography of Kiwifruit protease on DEAE-
Sephadex A-50.
The column (2.2x58 cm) was eluted with a linear gradient
from 0.02M-sodium phosphate buffer (pH 7.0) containing 5
mM-cysteine, 2 mM EDTA to the same buffer with 0.3M so-
dium chloride at flow rate of 12.5mi/hr and fraction of 50 m/
was collected.
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Purification step Total protein Total activity Specific activity Recovery Purity
{mg) (units) {units/mg) (%)

Crude enzyme 14,183 39,045 2.75 100 1

Ammonium sulfate 430 8,729 20.30 22.36 7.38

Sephadex G-100 187 4,288 22.61 10.98 8.22

DEAE-Sephadex A-50 97 2,920 30.10 7.48 10.95




572 DA F2E3 A A 214 A 45 (1989)

peak 7} 57| dejF o v g %rh9] peak F EAYA
o] 8A3] 724 peak B¥ main active peak & 2
3 °]% thA] DEAE-Sephadex A-50 column
chromatography § A3 ZAze 23 39 7o)
protein peak 2} protease active peak 7} Ux|3he
£ 4 9%lem o] fraction & 2 4ol ulste] v gay
°l 10954 Zrlsign FA4EL 7.48%0) Lad
. Kaneda $®<& melon protease & b33,
CM<ellulose column chromatography Se-
phadex G-75 filtration & E3d}e] HAs}ede wf v
Lol o i FrlelAT 348 54%olgokn
1813lov] Ebata @& foMa], Algdgo alzu
4 & AA papain 2HE d3e o) 48 49,
HEAL 2.9002 47 AsiActn ¥ag w9
o, & Alexander 09 F33 §UL H2sie] &
ohEd, Ald#a CM—cellulose column chromato-
graphy % Sephadex G-75 filtration 2 A=A ficin
I} ficin II & ZAA3lelgn olwle) 482 0,28%
2 0.12% 2w B|BA4Le bzt F3] o vl sl
AE At B w9l

-

)

pH & d%

Kiwifruit protease @l ¥4 % oly4o] v|x=
PH 4%& AEd Aae 33 4, 59 29kon] pH
7.0004 Ado] 74 7319 pHT. 0~8. 00l oA
a3k,

100

Relative activity {%)

L )

2 4 6 B 10
pH

Fig. 4. Effect of pH on the activity of Kiwifruit protease.
The buffers used were Mcllvaine, pH 2-8, and Tris-HCI, pH
9-11.
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Fig. 5. Effect of pH on the stability of Kiwifruit protease.
The enzyme solution were kept at various pH's at 4°C for 24
hrs and the remaining activity was measured by the same
method as Fig. 4.
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Fig. 6. Effect of temperature on the activity of Kiwifruit
protease.



71 el Protease 8 &%

3
2

N

T

3

%

©

L)

>

£ 50

o

[+3

[v] n i A by i

20 40 60 80 100
Temperature {°C)
Fig. 7. Effect of temperature on the stability of Kiwifruit
protease.
The enzyme solution of 0.1M sodium phosphate buffer
(pH 7.0) containing 5mM cysteine and 2 mM EDTA were
preincubated at various temperature for 20 min.

Table 2. Substrate specificity of Kiwifruit protease

Substrate % of resolution
Casein 27
Hemoglobin 25
Elastin 7

Table 3. Effect of various compounds on the adtivity of
Kiwifruit protease against casein as a substrate. The en-
zyme solution was preincubated containing various com-
pounds at 37 °C for 60 min. After incubation, 1% casein
solution was added to the mixture and the activity
assayed by the standard method.
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{mM) (%)
CaCi, 0.5 97
HgCl, 0.5 19
MnSo, 0.5 43
2-mercaptoethanol 1.0 98
Cysteine 2.0 107
Ascorbic acid 0.5 100
Glutathione 0.5 96
EDTA 0.5 104

9} Activity of control with no addition was taken 100%
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Fig. 8. Line weaver-Bruk plot for the determination of

the Michaelis constant for Kiwifruit protease.
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Fig. 9. Estimation of the molecular weight of Kiwifruit
protease by SDS-polyacrylomide gel electrophoresis.
The reference proteins are: cytochrome C, 12,500; chymotryp-
sinogen A, 25,000; ovalbumin, 45,000, bovine serume
atbumin, 68,000.
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