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Purification and Stabilization of Ginger Protease

Kozo Ownrsuki, Makoro Kawasata and Kuniko TacucHr

Ginger protease which exists in the rhyzome (Zingiber officinale roscoe) was purified by chro-
matography on CM-cellulose and gel filtration on Bio-Gel P-100. In the course of the pu-
rification, HgCl; or p-chloromercuribenzoic acid (PCMB) was used as a stabilizing agent for
the protease. It was shown that the protease stabilized with HgCl, formed a dimer complex
which could not be separated from the higher molecular contaminant. The protease activity
of the preparation stabilized with PCMB and purified by the chromatography was as high
as 6-fold of that without PCMB. From the result of gel filtration on Bio-Gel P-100, the
molecular weight of this purified protease was estimated to be about 29,000, which is the same

as the value obtained previously by SDS slab-polyacrylamide gel clectrophoresis.
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Scheme 1. Purification Procedure of Ginger Protease

Ginger Rhizome

— Suction filtered

Filter Cake Filtrate

— Rinsed with 3 vol. of acetone
— Dried
Acetone Powder

containing 1 mM cysteine
— Suction filtered

Filtrate Filter Cake

CM-Cellulose chromatography
— Desalted and lyophilized

Purified Protease
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— Grated with a plastic grater
— Mixed with 5 vol. of acetone

— Extraction with 0.1 M phosphate buffer, pH 6.0,

— Buffer change to 0.02 M phosphate, pH 5.0,
by gel chromatography on Sephadex G-25 (3¢ X 25 cm)
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Fig. 1. CM-cellulose chromatography of ginger

protease. CM-cellulose column (1.5¢ x
15 ¢cm) equilibrated with 0.02 M phos-
phate buffer, pH 5.0, was eluted with
the same buffer. When the first peak
was eluted out, a pH-gradient elution
from pH 5.0 to pH 7.0 in 0.02 M phos-
phate buffer was applied.
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Fig. 2. Cellogel electrophoresis of ginger protease
preparations. Cellogel (Chemetron Inc.,
Milano, gelatinized cellulose acetate film)
electrophoresis was carried out in barbital
buffer, pH 8.6, £=0.06, at 2 mA/cm width
for 10 min. Stained with 0.5 %, Amido
Black 10B and rinsed witn 50 9%, ethanol
solution containing 5 %, acetic acid. A:
Acetone powder extract, B: acetone preci-
pitate sample, C: CM-cellulose chromato-
graphied sample, D: PCMB-reacted ginger
protease.
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Fig. 3. Inhibition of ginger protease by HgCl, and
PCMB. (A): Enzyme (0.0093 zmol) was
reacted with HgCl,, (B): enzyme (0.0124
pmol) was reacted with PCMB in 0.1 M
phosphate buffer, pH 6.0.
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Fig. 4. Gel chromatography of the ginger protease
reacted with HgCl, on Bio-Gel P-100.
The column (1.5¢ X 70 cm) was equilibra-
ted and eluted with 0.05 M phosphate bu-
fler, pH 6.0; (
(==-—-- ) protease activity.

) absorbance at 280 nm;
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Fig. 5. Gel chromatography of the ginger protease
reacted with PCMB on Bio-Gel P-100 co-
lumn (1.5¢ X 70 cm); the column was elu-
ted with (A) 0.05 M phosphate buffer, pH
6.0, (B) deionized water; (-—--- ) pro-
tease activity; ( ) absorbance at 280
nm; (+oee ) incorporated mercury deter-
mined by the flameless atomic absorption
method after the HNO3;-KMnQO, digestion.
Arrows indicate, (a) void volume, (b) elu-
tion volume of bovine carbonic anhydrase,
(c) chymotrypsinogen A, (d) cytochrome
C.
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Gel chromatography of proteins of known
molecular weight and ginger protease on
Bio-Gel P-100 in 0.05 M phosphate buffer,
pH 6.0. The elution volume of each pro-
tein was plotted against the log of the
molecular weight value; Vo, void volume;
Vgp, clution volume of ginger protease
reacted with PCMB; O, ovalbumin; P,
pepsin; C, bovire carbonic anhydrase;
CTgen, chymotrypsinogen A; Lyso, egg
white lysozyme; Cyto, cytochrome C.
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Fig. 7. Activity of the ginger proteases purified by
the various methods; purified according to
the method of Scheme 1, (a) without PC-
MB or HgCl,, (b) with HgCl,, (c) with
PCMB and gel chromatographied on Bio-
Gel P-100.
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