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Abstract

Caseinolytic activity of various plant tissues were examined. Favorable protease activity was found

in the extracts such as bulbs of Freesia, Fresia refracta Klatt, sarcocarp of Andes melon, Cucumis melo

ssp. melo 'Andes', sarcocarp of Papaya melon, Cucumis melo L. var. Papaya and seeds of Black gram,

Vigna rnungo (L. ) Hepper.

Introduction

●

Typical plant proteases so far isolated have belonged mainly to the cysteine protease

group. In the plant proteases, enzymatic properties of papain [EC. 3.4.22.2] (i ) has been

considerably investigated. We recently isolated a cysteine protease血�"0m sarcocarp of

pokeweed, Phytolacca amencana (2). The enzyme was different from papain in the

substrate sped丘city for some synthetic substrates (2). As the continuation of our previous

papers (3-6), we attempted the screening test to丘nd a new type plant protease.

Experimental

Flower and foliage plants were obtained from flower shops, fruits and cereals were

purchased from greengrocers and other plants were collected locally in Kagoshima prefec-
●

ture. Casein was a product of E. Merck, Darmstadt; Other reagents were purchased丘om

Wako Pure Chemical Industries Ltd.

Preparation of Sample Solution for Casemolytic Activity Assay-All samples were ground

in equal weight of 0.067 M phosphate buffer, pH 7.3, in a mortar. The homogenates were

stirred for 5 mm and丘Itered through a cotton cloth or centnfuged for 10 mm at 3000 ×g.

The extracts were diluted to the point of appropriate concentration for assay with 0.067

M phosphate bu鮎r pH 7.3.

Assay ofProtease-Proteolytic activity was measured by the method of Kunitz (8) with

casein as a substrate. One ml of sample solution was preincubated for 10 min at 30 , and

then added to 1 ml of a solution of 1% (w/v) casein containing 0.067 M phosphate buffer, pH
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Table 1.　Caseinolytic Activity of Extracts from Plant Tissues

Plant Activity

Plant parts　　　　　　　　(Units)

Afuri kanmari gorudo.

Afncan Marigold
■

(Tagetes erecta L.)

Andesumeron, Andes Melon

(Cucumis melo ssp. melo 'Andes')

Aserora, Barbados Cherry

(Malpighla glabra L.)

Ashidansera, Peacock Orchid

(Acidanthera bicolor var.muriel iae)

Benibana, Safflower

(Carthamus tinctorius L. )

Chidomegusa, Water Pennywort

(Hydrocotyle sibthorpioides Lam. )

Chi dorigusa

(Gymnadenia conopsea R.Br. )

Chi gaya

(Imperata cylindrica Beauv.)

Chi ngensai

(Brassica raPa Var.

chinensis (L.) Kitam.)

Farenopusi su

(Dendrobium phalaenopsis R. Fitzg.)

Fudansou, Leef Beet

(Bata vulgaris L.var.cicla L)
Furijja, Freesia

●   ●  ●

(Freesia refracta Klatt)

Gabera

(Gerbera viridifolia Schultz-Bip.)

Gakuajisai

(Hydrangea macrophyl I a

Seringe var.otaksa Makino)

Gima

(Vacciniurn wrightii A. Gray)

Gosun-i ngen. Common Bean,

`Kentucky Wonder I

(Phasedus vulgaris L.)
Gurajiorasu, Corn Flag

(Gladio一us gandavensis Van Houtt.)

Hageitou, Tampala

(Amaranthus gangeticus L. )

Haibusshuburuberi. Highbush Blueberry

(VaccinJum carymbosum L. )

Hanabegonia, Christmas Begonia

(Begonia cheimanta T.H.Everett)

Hi mebashou

(Musa coccinea Andr. )

Himehiogisuisen

(Tri tonja(=Montbretia)

crocosmaefI ora Lemoi ne)
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o
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Housenka, Garden Balsam

(Impatiens balsamina L.)

l nuhouzuki

(Solanum nigrum L.)

Jinchouge, Winter Daphne

(Daphne odora Thunb. )

Kabu, Turnip

(Brassica rapa L.)

Kaneshon, Carnation

(Di∈lnthus caryophyl lus L. )

Karajiumu, Caladiurn

(Caladium bicolor Vent.)

Karifurawa, Caul if lower

(Brassica oleracea var. botrytis L.)

Katorea. Cattleya

(Cattleya labiata Lindl.)

Ketsuruazuki. Black Gram

(Vigna mungo (L.) Hepper)

Kibi, Millet

(Panicum miIiaceum L.)

Ki山　Chinese Gooseberry

(Actinidia chinensis Planch.)

Kiku, Chrysanthemum

(Chrysanthemum morifol i um

Ramat. var. sinense Makino)

Kishoubu, Yellow Flag

(Iris pseudacorus L.)

Kobushi

(Magnol ia kobus DC.)

Koshou, Black Pepper

(Piper nigrum L.)

Kudamonotokeisou. Passion Fruit

(Passiflora edulis Sims)

Kusu. Camphora一丁ree

(Cinnamomum camphora Sieb. )

Madake

(Phyl Iostachys bambusoi des

Sieb. et Zucc.)

Mamegunbai nazuna

(Lepidium virginicum L.)

Myouga

(Zingiber mioga Rose.)

Narukoran

(Polygonatum odoratum (MilI.) Druce)

Noazami

(Cirsium japonicum DC.)

Ojigisou, Action Plant

(Mimosa pudica L.)

Okura, Okra

(Hibiscus escuIentus L.)

Oba-akou

(Fjcus caulocarpa Miq.)

Fl ower, Stem, Leaf

Fruit

Seed

Stem

Fl ower

Stem, Leaf

Rhi zome

Fl ower

Fl ower

"
D
 
E
　
*
-
-
M
 
M
l
　
　
　
■
l

e
 
ド
 
C
O
 
O
 
C
O

0
)
　
0
)
　
0
)
　
0
　
(
1
)

<
n
 
o

Fl ower

Rhi zome

Leaf

Seed

Sarcocarp

Fruit

Sprout

Leaf

Root

Leaf

Stem, Leaf

Leaf

Fl ower

Stem. Leaf

Fruit

Fruit

0
　
0
　
8

1
　
5

0

O
 
C
M
　
0
　
-
　
O

l
　
　
1

1

0
　
　
　
0

0
　
　
　
0

2
　
5
　
0

o
 
o
 
o

(Continued on the following page)

57



58 Tetsuya Uchikoba, Mihoko Taira, Hideko Tokuda, Rie Watariguchi and Makoto Kaneda

(from the Table 1 )

Obako, Plantain

(Plantago asiatica L.)

Orandagarashi , Watercress

(Nasturtium officinale R.Br.)

Papai yameron, Papaya Melon

(Cucumis melo L.var.Papaya)

Radisshu, Radish

(Raphanus sativus L.var. sativa)

Reddokyabetsu

(Bassica o暮eracea var.

capitata 'Rubyball ')

Ronbu. Wax Jambu

(Eugenia javanica Lam. )

Sapoj i ra, Chewi nggum-Tree

(Achras zapota L. )

Sakuraj i madai kon

(Raphanus sativus'Sakurajima-dai kon')

Sakura-nadeshiko, Chinese Pink

(Dianthus chinensis L.)

Seiyoubara. Cabbage Rose

(Rosa centifolia L.)

Sen-nar i hyoutan

(Lagenaria Ieucantha Rusby

var. microcarpa Hara)

Senryou

(Chloranthus glaber Makino)

Shakuyaku. Chines㊤ Peony

(Paeonia Lactiflora Pall.)

Shiran

(BletiIla striata(Thunb.) Rchb. f.)

Shi shi tougarashi

(Capsicum annuum L. var.

angulosum Mill-)

Sukashiyuri, Thunberg Lily

(Lil iurn elegans Thunb.)

Sutati su

(Limonium sinuatum (L.) Mill.)

Sutokeshia, Stokesia

(Stokesia Iaevis Greene)

Tachiaoi, Hoilyhock

(Alcea rosea L.)

Tamashida, Ladder Fern

(Nephrolepis cordifolia (L.

K. Presり
Tetorasutiguma. Javan Grape

(Cissus voinierianum hort.)

Torukokikyou, Bal 一oon Flower

(Pl atycodon grandifIourus

(Jacq.) A.DC)

Turigane-niniln, Ladybel ls

(Adenophora triphyI Ia var.

japonica(Regel ) Hara)

Yuzuri ha

(Daphniphyl I urn macropodum Miq. )

Fl ower
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7.3, at 30. A洗er incubation for 30血n the reaction was terminated by the addition of 3 ml

of 5% tnchloroacetic acid. After standing for 30 min at room temperature, the precipitate

was removed by filtration through Toyo filter paper No. 5C and the absorbancy at 280 nm of

the tnchloroacetic acid-soluble peptides was determined with Hitachi spectrophotometer

100-60.

A unit of activity was defined as that amount which yielded 0.001 A28onm unit of change

per min in a 1-cm cell under the conditions mentioned above. The speci丘c activity is

expressed as the number of enzyme units per 1 ml of juice.

Results and Discussion

●

The results of the screening test are shown in Table 1.

Caseinolytic activity was observed in several plants. The extracts of bulb of Freesia,

Freesia refracta Klatt and sarcocarp of Andes melon, Cucumts melo ssp. melo `Andes had

high proteolytic activity. Subsequently sarcocarp of Papaya melon, Cucumis melo L. var.

Papaya and seeds of Black gram, Bigna mungo (L.) Hepper displayed caseinolytic activity

more than 100 units. Small protease activity were present in stem of Phalaenopsis,

Dendrobium phalaenopsis, seeds of Common Bean, Phaseolus vulgaris L., Rhizome of

Caladium, Caladium biocolor Vent and sprout of Phyllostachys bambusoides Sieb. et Zucc.

Comparing the activity with sarcocarp of snake gourds (4, 5), the units on this report were

not so large. By further investigation, the proteases of Andes melon and Papaya melon

were confirmed to be the same serine protease described in previous papers (3-7). The

enzyme from Freesia, Black gram, Common Bean and bamboo sprout of Phyllostachys

bambusoides were inhibited by iodoacetic acid, therefore, to be classified these enzymes as

cysteine protease.
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