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(57) Abréegée/Abstract:

Provided are a water-soluble ginger root extract which I1s a water extract or a hydrous alcohol extract of a ginger root and Is
substantially free of gingerols; and a hair growth inhibitor and a preparation for external use each containing the extract. The water-
soluble ginger root extract of the present invention causes less skin irritation because of being substantially free of gingerols, and
has excellent body- hair growth Inhibiting effects, so that it is useful as a hair grown Inhibitor and a preparation for external use,

each having a high degree of safety.
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ABSTRACT OF THE DISCLOSURE
Provided are a water-soluble ginger root extract
which 1s a water extract or a hydrous alcohol extract of a
ginger root and 1s substantially free of gingerols; and a
halr growth inhibitor and a preparation for external use

} .
eadh containing the extract.

The water-soluble ginger root extract of the present
invention causes less skin irritation because of being
substantially free of gingerols, and has excellent body-
hair growth inhibiting effects, so that it is useful as a

hair grown inhibitor and a preparation for external use,

each having a high degree of safety.
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WATER-SOLUBLE GINGER ROOT EXTRACT

BACKGROUND OF THE INVENTION

1. Field of the invention

The present invention relates to a water-soluble
ginger root extract substantially free of gingerols.
2. Description of the related art

A ginger root is a root of Zingiber officinale Roscoe
belonging to the 2ingiberaceae plant family. It is a crude
drug used for long years as a stomachic. The extract of
this ginger root has also been used as a material for
cosmetics because of its hair growth promoting and

antipruritic actions. In “The Japanese Cosmetic

Ingredients Codex” (The Comprehensive Licensing Standards of Cosmetics

by Category 1999, Yakuji, YAKUIJI NIPPO, LTD.(ed), published by YAKUIJI

NIPPO, LTD.), “ginger root extract” and “oil-soluble

ginger root extract” are listed, while in “The Japanese

Standards of Cosmetic Ingredients” (The Japanese Standards of

Cosmetic Ingredients (JSCT), YAKUJI NIPPO, LTD.(ed), published
by YAKUIJI NIPPO, LTD. 2000), "ginger root tincture" is listed.

As main ingredients of a ginger root, essential oil
ingredients such as zingiberone and zingiberene, and
pungent and stimulating ingredients such as gingerols (for
example, 6-gingerol, B-gingerol and 10-gingerol) are known.
Recause of its action derived from the latter ingredients,
a ginger root has been incorporated in a hair tonic or the

like to improve the blood flow. There is a report

(“Natural Medicine, 40, 333-339(1986)”) that gingerols can



10

15

20

25

CA 02396809 2010-05-03

satisfy the conditions as an indicator component of a

ginger root. The existing “ginger root extract” and “oil-
soluble ginger root extract” need a confirmation test by

thin-layer chromatography, while the “ginger root tincture”
needs “pungency” as its properties.

Gingerols have a strong skin irritating property so
that an upper limit on their content is determined. ™The

Japanese Cosmetic Ingredients Codex” of Health and Welfare

Ministry (The Comprehensive Licensing Standards of Cosmetics by Category
1999, Yakuj, YAKUIJI NIPPO, LTD.(ed), published by YAKUJI NIPPO, LTD.)

specifically limits the total amount of ginger

root extract, oil soluble ginger root extract, ginger root

tincture, capsicum tincture and cantharides tincture to 1%

or less.

An object of the present invention is to provide a
novel ginger root extract which is, different from the
conventional one, substantially free of gingerols serving

as a stimulant or pungent ingredient.

SUMMARY OF THE INVENTION
The present inventors have carried out various
investigations on an extracting process of a ginger root.
As a result, it has been found that a water-soluble ginger
root extract substantially free of gingerols is available
by subjecting a water extract or a hydrous alcohol extract

of a ginger root to isolation and purification such as

adsorption treatment; and that to their surprise, it 1s
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useful as a hair growth inhibitor or a preparation for
external use (which will hereinafter be called “external
preparation”) owing to 1ts action of suppressing the growth
of body hairs.

In the present invention, there are thus provided a

water-soluble ginger root extract which is a water or

hydrous alcohol extract of a ginger root and is
substantially free of gingerols; and a hair growth

inhibitor and an external preparation each containing the

extract.

The water-soluble ginger root extract of the

invention causes less skin irritation because of being
substantially free of gingerols, and has excellent body-
hair growth inhibiting effects, so that it is useful as a
hair grown inhibitor and an external preparation, each

having a high degree of safety.

BRIEF DESCRIPTION OF THE DRAWING
FIG. 1 i1llustrates the results of componential
analysis by HPLC (A: water-soluble ginger root extract

(Example 1), B: ginger root extract (Comparative Example).

DETAILED DESCRIPTION OF THE EMBODIMENTS

The term “ginger root” as used herein means a root of

Zingiber officinale Roscoe belonging to the Zingiberaceae



10

15

20

25

CA 02396809 2002-08-02

plant family.

The term “substantially free of gingerols” means that
the extract does not substantially contain gingerols such
as 1l-gingerol, 6-gingerol, 8-gingerol and 10-gingerol and
in particular, the amount of 6-gingerol 1s not greater than
0.5 ppm, preferably not greater than a detection limit in
HPLC analysis under the below-described conditions.
<HPLC analysis conditions>

Column: YMC-Pack ODS-A (4.6 mm¢ x 150 mm)

Solvent: Solvent A: acetonitrile-water (30/70, v/v),
Solvent B: acetonitrile

Gradient: Solvent A — (30 minutes) —> Solvent B
(maintained for 10 minutes)

Flow rate: 1.0 mL/min

Detection Wavelength : UV at 220 nm

The water-soluble ginger root extract according to
the invention can be prepared, for example, by (a)
extracting a ginger root with water or a hydrous alcohol
and (b) subjecting the water-soluble extract solution to
treatment with an adsorbent or liquid-liquid fractionation
in a low-polarity solvent.

The above-described steps (a) and (b) will next be
described specifically.

Step (a): .

This step is for extracting a ginger root with water
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or a hydrous alcohol.

Here, as the raw material to be extracted, a ginger
root cut into pieces or pulverized into powder is usable.
A ginger root from which gingerols have been removed in
advance, for example, a residue after removal of gingerols
by extraction with a low-polarity solvent such as hexane,
acetone or ethyl acetate or supercritical carbon dioxide is
also usable.

As an extracting solvent, water or a hydrous alcohol
1s usable. Examples of the alcohol include ethanol,
methanol, 1,3-butylene glycol and glycerin, of which
ethanol and 1,3-butylene glycol are particularly preferred.
The hydrous alcohol preferably has an alcohol concentration

not greater than 70% (v/v). When the hydrous alcohol has

an alcohol concentration exceeding 70%, a large amount of
gingerols is mixed therein, which presumably disturbs
smooth removal of gingerols.

To extraction, processes ordinarily employed for
crude drugs can be applied. For example, the extract can
be obtained by adding 5 to 30 parts by weight of water or
the hydrous alcohol to 1 part by weight of the ginger root
and then extracting the latter one with the former one
while stirring at 5 to 60°C for 0.5 hour to 3 days.

Step (b)

This step is for subjecting the extract solution
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obtained in the step (a) to treatment with an adsorbent or
liquid-liquid fractionation 1in a low~polarity solvent,
thereby obtaining the water-soluble ginger root extract of
the invention.

The treatment with an adsorbent 1is, for exémple, a
treatment to remove gingerols by adsorbing them to
activated charcoal (powdered activated charcoal, granular
activated charcoal, or the like) or to an aromatic
adsorbent such as “Diaion HP20” (trade name; product of
Mitsubishi Chemical Corp.) or “Amberlite XAD-2” or
“Amberlite XAD-4” (trade name; product of Rohm & Haas
Company) .

The treatment with an adsorbent can be carried out by
subjecting the extract solution to the treatment with about
0.1 to 15 wt.%, preferably about 0.4 to 5 wt.% of activated
charcoal for 1 to 6 hours in a batch system and then
removing the resulting adsorbent by filtration or
centrifugal separation; or by filling a column with an
adsorbent, causing the extract solution to pass through the
column, thereby adsorbing gingerols to the adsorbent.

Examples of the low-polarity solvent to be used for
the liquid-liquid fractionation include hexane, ethyl

acetate and petroleum ether.

This liquid-liquid fractionation can be achieved by

adding the low-polarity solvent to the extract solution
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obtained in the step (a), bringing them in contact each
other by agitation or stirring, separating the mixture into
two layers by standing the mixture alone or centrifugal
separation, and then removing the upper layer (organic
layer) containing low-polarity ingredients such as 6-
gingerol. If the mixture cannot be separated easily, it

may be subjected to liquid-liquid fractionation after the

extract solution is concentrated under reduced pressure to

remove alcohols therefrom.

The treatment with an adsorbent or liquid-liquid

fractionation 1n the step (b) may be followed by an

~ordinarily employed treatment such as filtration through a

membrane filter as needed.

The componential analy;is of the water-soluble ginger
root extract by HPLC is shown in FIG. l—A,‘ It has revealed
that different from the conventional ginger root extract
(FIG. 1-B), it does not substantially contéin pungent
ingredients such as 6-—-gingerol.

As shown later in Examples, the water-soluble ginger
root extract has a hair growth suppressing action. It can
therefore be used as a drug or cosmetic, more specifically,
a hair growth inhibitor or an external preparation without
any further treatment or after diluting, concentrating or

lyophilizing the extract and then grinding it into powder

or paste.
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The administration route of the hair growth inhibitor
of the invention can be selected from transdermal

administration, local intradermal administration and

systemic administration, depending on the purpose of the

administration or subject or site to be administered.

The hair growth suppressor or external preparation
according to the invention, which is to be administered
transdermally, preferably contains the water-soluble ginger
root extract in an amount of 0.00001 to 10 wt.%, especially
0.0001 to 5 wt.% in terms of a solid content.

The hair growth suppressor or external preparation
according to the invention'is usable as pharmaceuticals,
cosmetics or quasi-drugs. Use of it as hair-removing,
depilatory, or shaving cosmetics or pharmaceuticals 1S
especially preferred. Examples of such cosmetics or
pharmaceuticals include hair removers in the form of paste,
cream or aerosol, epilatories in the form of wax, gel and
sheet, post-treatment lotions used after hair removal or
depilation, anti-perspiration and deodorant cosmetics such
as deodorant lotion, deodorant powder, deodorant spray and

deodorant stick, cosmetics for use before shaving such as
pre-shave lotion, shaving cosmetics such as shaving cream

and cosmetics for use after shaving such as aftershave

lotion.

The hair growth i1nhibiltor or external preparation
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according to the i1nvention may contain, in addition to the
water-soluble ginger root extract, various ingredients
ordinarily employed for pharmaceuticals, cosmetics or
quasi-drugs, for example, purified water, ethanol, oily
substance, humectant, thickener, antiseptic, emulsifier,
medicinally effective ingredient, powder, ultraviolet
absorber, colorant, perfume and emulsion stabilizer.

Examples of the medicinally effective ingredient

~include keratolytic agents and ingredients having a hair

growth suppressing or depilating action such as
thioglycolic acid and salts thereof. Examples of the
keratolytic agents include lactic acid, BIOPRASE (trade
mark, product of Nagase ChemteX Corp.), salicylic acid,
glycolic acid, citric acid and malic acid, while examples
of the salts of thioglycolic acid inciude sodium
thioglycolate, potassium thioglycolate, ammonium
thioglycolate and alkanolamine salts such as
monoethanolamine thioglycolate, diethanolamine
thioglycolate and triethanolamine thioglycolate. The
kelatolytic agent, or thioglycolic acid or salt thereof is
added preferably in an amount of 0.01 to 10 wt.$%,
especially 0505 to 5%.

Examples

Example 1

At room temperature, 200 g of a commercially
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available ginger root (product of Tochimoto Tenkaido Co.,
Ltd.) was extracted with a 20% (v/v) agqueous ethanol
solution for 7 days, whereby an extract solution was
obfainedu To the extract solution, 10.0 g of activated
charcoal (“Shirasagi P”, product of Takeda Chemical
Industries, Ltd.) was added. After stirring at room
temperature for 2 hours, the mixture was filtered through a
membrane filter and the filtrate was concentrated at 40°C
under reduced pressure. The residue was dissolved in 1L of
a 20% (v/v) aqueous ethanol solution, whereby 1L of an

extract was obtained (solid content: 2.4%).

Example 2

At room temperature, 20 g of a commercially available
ginger root (product of Tochimoto Tenkaido Co., Ltd.) was
extracted with 500 mL of acetone for 7 days. After removal
of acetone from the extract, the residue was extracted
further with 100 mL of a 20% (v/v) aqueous ethanol solution
for 7 days at room temperature. The extract was filtered
to obtain 80 mL of an extract solution. To the resulting
extract solution was added 1.0 g of activated charcoal
(“Shirasagi P”, product of Takeda Chemical Industries,
Ltd.). After stirring at room temperature for 2 hours, the
mixture was filtered through a membrane filter, whereby 70
mL of an extract was obtained (solid content: 2.3%).

Example 3
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Under the conditions of 21 MPa and 40°C, 20 g of a
commercially available ginger root (product of Tochimoto
Tenkaido Co., Ltd.) was extracted with 2 kg of
supercritical carbon dioxide. The residue was extracted
further with 100 mL of a 20% (v/v) aqueous ethanol solution
for 7 days at room temperature, followed by filtration,

whereby 80 mL of an extract solution was obtained. To the

resulting extract solution was added 0.8 g of activated

charcoal (“Shirasagili P”, product of Takeda Chemical
Industries, Ltd.). After stirring at room temperature for
2 hours, the mixture was filtered through a membrane filter,

whereby 75 mL of an extract was obtained (solid content:

2.1%) .

Example 4

At room temperature, 20 g of a commercially available
ginger root (product of Tochimoto Tenkaido Co., Ltd.) was
extracted with 100 mL of a 50% (v/v) aqueous 1,3-butylene
glycol solution for 7 days, followed by filtration, whereby
72 mL of an extract solution was obtained. To the
resulting extract solution was added 1.0 3 of activated
charcoal (“Shirasagi P”, product of Takeda Chemical
Industries, Ltd.). After stirring at room temperature for
2 hours, the mixture was filtered through a membrane filter,
whereby 65 mL of an extract was obtained (residue on

evaporation: 2.0%).
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Example 5

At room temperature, 20 g of a commercially available
ginger root (product of Tochimoto Tenkaido Co., Ltd.) was
extracted with 100 mL of a 50% (v/v) agqueous ethanol
solution for 7 days, whereby 70 mL of an extract solution
was obtained. After the extract solution was concentrated
under reduced pressure at 40°C to distill off ethanol, the
residue was subjected to liquid-liquid fractionation with
100 mILL of water and 200 mL of ethyl acetate, whereby a
lower layer (water layer) was obtalned. The water layer
was concentrated under reduced pressure and the concentrate

was then dissolved in a 20% (v/v) agueous ethanol solution,
whereby an extract was obtained (solid content: 1.8%).

Example ©
At room temperature, 20 g of a commercially available

ginger root (product of Tochimoto Tenkaido Co., Ltd.) was

extracted with 100 mL of a 70% (v/v) aqueous 1,3-butylene

glycol solution for 7 days, followed by filtration, whereby

70 mL of an extract solution was obtained. To the
resulting extract solution was added 1.0 g of activated
charcoal (“Shirasagi P”, product of Takeda Chemical
Industries, Ltd.). After stirring at room temperature for
2 hours, the mixture was filtered through a membrane filter,
whereby 60 mL of an extract was obtained (residue on

evaporation: 1.8%).
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Comparative Example

Preparation was conducted in accordance with the
preparation process of a ginger root tincture as described

in “The Japanese Standards of Cosmetic Ingredients” (The

Japanese Standards of Cosmetic Ingredients (JSCT), YAKUIJI NIPPO,
LTD.(ed), published by YAKUIJI NIPPO, LTD. 2000).

A commercially available ginger root (product of Tochimoto

Tenkaido Co., Ltd., 200 g) was extracted with 1 L. of a 74%
(v/v) aqueous ethanol solution, followed by filtration,
whereby an extract solution was obtained. The same aqueous
ethanol solution was added to the extract to give the
amount of 1L, whereby an extract was obtained (solid

content: 2.7%).
Test 1: Assay of 6-gingerol in samples

To 2 mL of each of the samples weighed accurately,
acetonitrile-water (30/70, v/v) was added to bring the
volume to 10 mL, whereby a test solution was prepared. 10
ulL. of the test solution weighed accurately was assayed by
HPLC under the below-described conditions. A calibration
curve was drawn in a manner known per se in the art by
using 6-gingerol (reference standard for crude drug test,

product of Wako Pure Chemical Industries, Ltd.). The

results are shown in Table 1.

<HPLC Analysis conditions>
Column: YMC-Pack ODS-A (4.6 mm$¢ x 150 mm)

Solvent: Solvent A: acetonitrile-water (30/70, v/v),

Solvent B: acetonitrile
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Gradient: Solvent A — (30 minutes) - Solvent B
(maintained for 10 minutes)
Flow rate: 1.0 mL/min

Detection wavelength: UV at 220 nm

Table 1
| Concentration of 6-gingerol
380 ppm
Not detected
Example 2 Not detected
Example 4 Not detected
Example 5 Not detected

Example © Not detected

Test 2: Hair growth suppressing effects

Fach of the extract solutions obtained in Example 1
and Comparative Example was dissolved in 80% ethanol to
give the final concentration of 1%, whereby a hair growth
inhibitor was prepared. The back of 49-day-old C3H/HeNCr
mice, one group consisting of 20 mice, was shaved by an
electric clippers and a halr removing cream with a care so
as not to injure their skin. From the next day, the sample
was applied to the shaved site by 10 mL/twice/day for 4
weeks, while only the solvent was applied to a control
group. In order to observe hair regrowth, the picture of
the shaved site was taken at a fixed magnification and the
day-dependent change of the area ratio of the regrowth hair

(regrowth hair area/shaved area) was measured by an image

analyzer.
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As a result, apparent from Table 2, it has been found
that the hair growth inhibitor containing the ginger root
extract according to the invention exhibited an excellent
hair growth inhibitory action. On the other hand, the
extract of Comparative Example prepared in accordance with
the existing preparation process of a ginger root tincture

exhibited even a hair growth promoting action.

Table 2

Test substance Hair regrowth inhibition ratio

, (%) 3 weeks after shavinc
Comparative Example
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What is claimed is :

1. A water-soluble ginger root extract which is a water extract or hydrous
alcohol extract of a ginger root and which contains 6-gingerol in an
amount of 0.5 ppm or less, for use in the preparation of a cosmetic

composition for hair growth inhibition.

2. A water-soluble ginger root extract which is a water extract or hydrous
alcohol extract of a ginger root and which contains 6-gingerol in an
amount of 0.5 ppm or less, for use in the preparation of a

pharmaceutical composition for hair growth inhibition.

3. The water-soluble ginger root extract as defined in claim 1 or 2, wherein
the hydrous alcohol extract has an alcohol concentration of not greater
than 70% viv.

4. Use of a water-soluble ginger root extract which is a water extract or
hydrous alcohol extract of a ginger root and which contains 6-gingerol in
an amount of 0.5 ppm or less, for the preparation of a cosmetic

composition for hair growth inhibition.

5. Use of a water-soluble ginger root extract which is a water extract or
hydrous alcohol extract of a ginger root and which contains 6-gingerol in

an amount of 0.5 ppm or less, for the preparation of a pharmaceutical
composition for hair growth inhibition.

6. The use as defined in claim 4 or 5, wherein the hydrous alcohol extract

has an alcohol concentration of not greater than 70% v/v.
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