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Abstract

The object of this study was to investigate characteristics of kiwifruit protesae and effect of
this enzyme on the functionality of casein.

The specific activity of crudely prepared kiwifruit protease on casein was 196.95 units/mg
protein, it showed optimum activity at pH 3.0, 60°C.

The degree of hydrolysis of casein with protease treatment steeply increased to 73.5% and 78.
9% for 10 and 20 minutes and then reached 84.1% and 89.3% for 1 and 4 hours, respectively.

Solubility of non heated control group was 0.2% at pH 4, while the sample groups treated
with enzyme for 0, 10 and 20 minutes were 14.5%, 19.2% and 24.0%, respectively.

Casein treated with protease showed marked increase in foam expansion near isoelectric
point. However, enzymatically treated groups had lower foam expansion than the control
groups. Foam stabilities of enzymatically modified groupw were lower than those of the control
groups at all pH.

Emulsifying activity of the non-heated control group was 0% at pH 4, while the groups
modified enzymatically for 0, 10, and 60 minutes showed 51.0%, 55.5% and 54.5%, respectively.

Chinensis)2 33 okx}7} 2ol A MAsle] ofd w4
A £ FHdolch, FulollAd AL BFE 2L 197430l 2 o]
% 1983355 £AA o2 ¥Fo] o 1989dal A d

—93_

oA A AJabzkel 75%9 240080 AAEHY T AFE



94

7} 500, 7ddo] 30025 34k
719+ wlehal Cot

EEETR

A pelEsl 2§79 A% EAHE U,
53] 719 o] 47 F2A 94 A7l Ak

Aot Woix e Ae zelsh & o 719 g LHE
T F2ao] o] 8Y 4 YT Ukl B ATE WY

=)

FE40] FHdolug AF A7
o] &7kA 7t S8 Q& Aoz A7
=k, McDowall9 71¢] sl A ¥sla45 A4 33t
of 548 =AM} A3, Actinidin (EC 3, 4, 22, 14) &
2ol 719 A Y8 A4 plant thiol protease®
A} papain# ¥4}t aromatic N-Substitutentsei] o
% Kcat/Km3to] 2 Ao 2 ¥o} 7|4z Adsl= ¥
97} b Aoz ¥grt), =3 Actinidin® F-x}8ko]
23500.2.2 23400%] papain®] Ex}eka}t v|$dht 5A
-2 papaine] pH 8.7¢] ¥t actinidin pH 3.1%
o9 ohE A 3kg vepl ek g,

whill Aol AEetd 71F4l SElE, 4, J1Z
AYA 57 G2 AL AF Aol o] &A] =
g A2 il F4

o]&3td 715AE F

[

=

2 e|do] o] &= glet
o|FoHE Ha Zejo) o3 A sgRaE-e Al
Foll st A5 F A7 AL ool = Ao &
=, F34, 72T 2L AEeE 75A4-E A
7 4 9lo] FAle] tlate] Ha gloh

g, FhAlel-e £ el oF 80%F A3 2l
il g -Guloll 2.5~3.2% 718k E43}w31® Chobert
£78] 2]} staphylococcus aureus Vg protease®
Hzlslgew SAAHNA Sl 3 o] Frh=E 2l
cha 2 w2 5hgl e,

oo E {2 74 vl FelEse] a3 &
Aol g Asjun o] whll A Helsle 754 A
35 AT e 719 s Eal a4 AFE Akl
o] o] h5A R Haol o3 e Falgo] shilAe
715 Aol v A £ G 3E dopr wr} Al =33l et

o

S EAEE

I, A% A2 U 2y
1. AE x2 Y Al

L oz

2 Aol 283 719 FAAEeglen, 7
¢l Hammarsten< B D H Chemicals®] A Eo]9lch

P AoFee 25 SFES AESeh
2. 79l BT BeaLe] 2§

%

719 =t L&) g4 Fig 13 22
3gicth

Yoz 33

3. 220 Y 5F

1) 71® 82| =H|

7}A| 218 0.1 M sodium phosphate (pH 7.0)°ll 1%
7} HEE L3A71 L o) & 80°CHZolA 587 BT
F Y7A1A A2k et

Kiwifruit (peeled)

Blend with buffer (1:2, W/V)
{pH 6.0, 0.1 M sodium phosphate buffer
containing 5 mM cysteine and 2 mM EDTA)

Filtrate with cheese cloth

Centrifuge
(20,(|)00 x g at 4°C for 20 min)

Supernatang Precipitate
Fractionate Discard

with ammonium sulfate (65%)
Centrifuge

{20,000 x g at 4°C for 30 min)

!

Precipitate Supernatant
Dissolve in the same buffer Discard

Dialyze
{in the same buffer at 4°C for overnight)

Freeze-dry

Fig. 1. Extraction procedures of kiwifruit protease
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Fig. 3. SDS-PAGE of control and protease-modified
casein
A: reference protein; bovine serum albumin
(67,000) ovalbumin (43,000) chymotrypsinigen
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: native casein
: heated casein without protease
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: casein modified with protease for 10 min
: casein modified with protease for 60 min
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Fig. 4. Solubility profiles of control and protease-modified casein. Control 1: Native casein, Control 2: Heated casein
without protease Experiment 1: Heated casein with protease, Experiment 2 (3): Casein modified with protease

for 10 (60) min
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Fig. 7. Emulsifying activity of control and protease-modified casein as a function of pH (the same options to Fig. 4)
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