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HEALTH FOOD AND COSMETICS FOR INCREASING THE AMOUNT OF APOPTOSIS
CELLS AND DECREASING THE AMOUNT OF NECROSIS CELLS AND A METHOD
OF MANUFACTURING A SPROUT-FORCING GRAPE SEED- DERIVED INGREDIENT
FOR INCREASING THE AMOUNT OF APOPTOSIS CELLS AND DECREASING THE
AMOUNT OF NECROSIS CELLS

Health food and cosmetics for increasing the amount of apoptosis cells and decreasing
the amount of necrosis cells and a method of manufacturing a sprout-forcing grape seed-
derived ingredient for increasing the amount of apoptosis cells and decreasing the amount of

necrosis cells

[BACKGROUND OF THE INVENTION]
[FIELD OF THE INVENTION]
[0001]

The present invention relates to anti-aging health food and cosmetics, and a method of
manufacturing a grape seed-derived anti-aging ingredient, in particular, to anti-aging health
food and cosmetics having better anti-aging effect than resveratrol and a method of
manufacturing a grape seed-derived anti-aging ingredient having the better anti-aging effect.
[BACKGROUND]

[0002]

Previous study about aging prevention and life control has revealed that a compound,
for example, resveratrol (trans-3, 4', 5-trihydroxy-stillbene) is expected to have anti-aging
effect.

[0003]

For example, Konrad T. Howitz et al., Nature 425, and 191-196 (2003) reports that in a
budding yeast (Saccharomyces cerevisiae), resveratrol stimulated Sir2 of an enzyme of
Caenorhabditis elegans adjusting a life span in order to improve DNA stability of the budding
yeast, thereby extending the life span of the budding yeast by 70%.

Date Regue/Date Received 2021-03-31
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[0004]

However, as described in Richard A. Miller et al., The Journals of Gerontology: Series
A, Volume 66A, Issue 2, February 2011, pages 191-201, it has been reported that resveratrol
does not extend the life span of a male and female mouse nor have any anti-aging effect.
[0005]

Accordingly, while resveratrol is expected to have anti-aging effect, it has not been
confirmed whether resveratrol actually has the anti-aging effect.

[SUMMARY OF THE INVENTION]

According to an aspect of the invention, there is provided an edible health food product
or wearable cosmetic product for increasing the amount of apoptosis cells relative to an
untreated control and decreasing the amount of necrosis cells relative to an untreated control,
comprising a sprout-forcing grape seed-derived ingredient comprising of 60 wt. % or more of
purified and sprout-forcing grape seed-derived polyphenol.

According to another aspect of the invention, there is provided a method of
manufacturing a sprout-forcing grape seed-derived ingredient for increasing the amount of
apoptosis cells relative to an untreated control and decreasing the amount of necrosis cells
relative to an untreated control, comprising:

(Step 1) immersing one or more grape seeds selected from the group consisting of Vitis
vinifera L., Vitis labrusca L., Vitis coignetiae L., Vitis amurensis L., and Vitis shiragai L. into
water at 30 °C - 60 °C for 20-80 hours;

(Step 2) removing from the water said one or more grape seeds immersed in said Step
1 and naturally drying it in the air;

(Step 3) immersing said one or more grape seeds naturally dried in said Step 2 in water
at 15 °C - 45 °C for 10-100 minutes;

(Step 4) removing from the water said one or more grape seeds immersed in said Step
3 and naturally drying it in the air;

(Step 5) repeating said Steps 3 and 4 to force germination of said one or more grape
seeds until an embryonic portion of said one or more grape seeds naturally dried in said Step 4
bulges and swells;

(Step 6) drying the one or more bulged and swollen grape seeds at 35 °C - 60 °C

la
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(Step 7) powdering said one or more grape seeds dried in said Step 6;

(Step 8) obtaining an extracted fraction containing a grape seed-derived polyphenol by
immersing the powdered one or more grape seeds obtained in said Step 7 in either of water,
ethanol, or a mixed solvent of water and ethanol; and

(Step 9) drying and powdering the extracted fraction containing the grape seed-derived

polyphenol obtained in said Step 8.
[0006]
As described above, it has not been confirmed whether resveratrol expected to have

anti-aging effect actually has such anti-aging effect.

Accordingly, there is a need for a substance having more reliable and better anti-

1b
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aging effect than resveratrol.

[0007]
After earnest consideration, the inventors found that an extract consisting of grape

sced-derived polyphenol had better anti-aging cffect than resveratrol.
{0008]

The problem to be solved by the present invention is to provide a grape sced-
derived anti-aging ingredient having better anti-aging effect than resveratrol expected to
have such anti-aging effect, and a method of manufacturing such a grape seed-derived
anti-aging ingredient, and to provide anti-aging health food and an anti-aging cosmetics
containing the anti-aging ingredient.

[MEANS FOR SOLVING THE PROBLEMS]
[0009]

The present invention according to a first aspect relates to an anti-aging health food
and cosmetics, comprising a grape seed-derived anti-aging ingredient consisting of 60
wt. % or more of crudely-purified grape seed-derived polyphenol.

(00107

The present invention according to a second aspect relates to a method of
manufacturing a grape seced-derived anti-aging ingredient, comprising:

(Step 1) pretreating one or more grape seeds selected from a group consisting of Vitis
vinifera L., Vitis labrusca L., Vitis coignetiac L., Vitis amurensis L., and Vitis shiragai L.
to force sprouting of these grape seeds and drying sprout-forcing grape seeds at 35 C -
60 C;

(Step 2) powdering the grape secds dried in the Step 1;

{Step 3) obtaining an extracted fraction containing grape seed-derived polyphenol by
immersing the powdered grape sceds obtained in the Step 2 in either of water, ethanol. or
a mixed solvent of water and ethanol; and

(Step 4) drying and powdering the extracted fraction containing the grape seed-derived
polyphenol obtained in the Step 3.

[0012]
The present invention according to a third aspect relates to the anti-aging health

food and cosmetics of the first aspect or the method of the second aspect, wherein the
grape seed is a seed of one or more wine grape cultivars selected from a group consisting
of: Agiorgitiko, Viognier, CabernetSauvignon, Cabernet Franc, Gamay, Carignan,
Carmenere, Xinomavro, Grenache, Gewurztraminer, Kerner, Colombard, Koshu, Sultana,
Sangtovese, Chardonnay, Chenin Blanc, Syrah, Zinfandel, Semillon, Sauvignon Blanc,
Tannat, Zweigelt, Tempranillo, Trebbiano, Nebbiolo, Nero D'Avola, Barbera, Pinotage,
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Pinot Noir, Pinot Gris, Pinot Blanc, Petit Verdot, Black Queen, Muscat Bailey A, Malbec,
Muller-Thurgau, Mourvedre, Meunier, Melon de Bourgogne, Merlot, Moscalo, Yama-
Sauvignon, Riesling, and Ruby Cabernet.

[Etfect of the present invention]

[0012]
According to the present invention of the first aspect, the anti-aging health food

and cosmetics comprises a grape sced-derived anti-aging ingredient consistiag of 60
wt. % or more of crudely-purified grape seed-derived polyphenol. Thus, an anti-aging
health food and cosmetics having good anti-aging effect can be provided.

[0013]

According to the present invention of the second aspect, the grape seed-derived
anti-aging ingredient is manufactured by (Step 1) pretreating one or more grape seeds
selected from a group consisting of Vitis vinifera L., Vitis labrusca L., Vitis coignetiae L.,
Vitis amurensis L., and Vitis shiragai L. to force sprouting of these grape seeds and drying
sprout-forcing grape seeds at 35 “C -60 C;

{Step 2) powdering the grape seeds dried in the Step 1;

{Step 3) obtaining an extracted fraction containing grape seed-derived polyphenol by
immersing the powdered grape seeds obtained in the Step 2 in either of water, ethanol, or
a mixed solvent of water and ethanol; and

(Step 4) drying and powdering the extracted fraction containing the grape seed-derived
polyphenol obtained in the Step 3. Thus, a grape seed-derived anti-aging ingredient
having good anti-aging effect can be manufactured.

[0014]

According to the present invention of the third aspect, the grape seed used for the
anti-aging health food and cosmctics of the first aspect or for the method of the second
aspect is a seed of one or more wine grape cultivars selected from a group consisting of
Agiorgitiko, Viognier, CabernetSauvignon, Cabernet Franc, Gamay, Carignan,
Carmenere, Xinomavro, Grenache, Gewurztraminer, Kermer, Colombard, Koshu, Sultana,
Sangiovese, Chardonnay, Chenin Blanc, Syrah, Zinfande!l, Semillon, Sauvignon Blanc,
Tannat, Zweigelt, Tempranillo, Trebbiano, Nebbiolo, Nero D'Avola, Barbera, Pinotage,
Pinot Noir, Pinot Gris, Pinot Blanc, Petit Verdot, Black Queen, Muscat Bailey A, Malbec,
Muller-Thurgau, Mourvedre, Meunier, Melon de Bourgogne, Merlot, Moscato, Yamna-
Sauvignon, Riesling, and Ruby Cabernet. Thus, an anti-aging health food and cosmetics
having better anti-aging effect can be manufactured, or a grape seed-derived anti-aging
ingredient having better anti-aging effect can be manufactured.

{BRIEF DESCRIPTION OF DRAWINGS)]
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[0015]

[Fig. 1] Fig. 1 is a graph showing the amount of senescent cells calculated in Examples 1-3,
Comparative Example 1, and a Control. (a) shows the amount of the senescent cells in cells
cultured for 7 days, (b) shows the amount of the senescent cells in cells cultured for 14 days,
and (c) shows the amount of the senescent cells in cells cultured for 21 days. Further,
assuming that the amount of the senescent cell calculated in a Control is 100 %, the amounts
of the senescent cells in Examples 1-3 and Comparative Example 1 are shown in a ratio to the
amount of senescent cell in the Control.

[Fig. 2] Fig.2 is a graph showing the amount of mitochondria measured in Examples 1-3,
Comparative Example 1, and a Control. (a) shows the amount of the mitochondria in cells
cultured for 7 days, (b) shows the amount of the mitochondria in cells cultured for 14 days,
and (c) shows the amount of the mitochondria in cells cultured for 21 days. Further, assuming
that the amount of the mitochondria calculated in a Control is 100 %, the amounts of the
mitochondria in Examples 1-3 and Comparative Example 1 are shown in a ratio to the amount
of mitochondria in the Control.

[Fig. 3] Fig.3 is a graph showing the workload of a certain amount of mitochondria measured
in Examples 1-3, Comparative Example 1, and a Control. (a) shows the workload of a certain
amount of the mitochondria in cells cultured for 7 days, (b) shows the workload of a certain
amount of the mitochondria in cells cultured for 14 days, and (c) shows the workload of a
certain amount of the mitochondria in cells cultured for 21 days. Further, assuming that the
workload of a certain amount of the mitochondria calculated in a Control is 100 %, the
workload of a certain amount of the mitochondria in Examples 1-3 and Comparative Example
1 is shown in a ratio to the workload of a certain amount of mitochondria in the Control.

[Fig. 4] Fig.4 is a graph showing the amount of necrosis cells measured in Examples 1-3,
Comparative Example 1, and a Control. (a) shows the amount of the necrosis cells in cells
cultured for 7 days, (b) shows the amount of the necrosis cells in cells cultured for 14 days,
and (c) shows the amount of the necrosis cells in cells cultured for 21 days. Further, assuming
that the amount of the necrosis cells calculated in a Control is 100 %, the amounts of the
necrosis cells in Examples 1-3 and Comparative Example 1 are shown in a ratio to the amount

of the necrosis cells in the Control.

Date Regue/Date Received 2021-03-31
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(Fig. 5] Fig.5 is a graph showing the amount of apoptosis cells measured in Examples 1-3,
Comparative Example 1, and a Control. (a) shows the amount of the apoptosis cells in cells
cultured for 7 days, (b) shows the amount of the apoptosis cells in cells cultured for 14 days,
and (c) shows the amount of the apoptosis cells in cells cultured for 21 days. Further, assuming
that the amount of the apoptosis cells calculated in a Control is 100 %, the amounts of the
apoptosis cells in Examples 1-3 and Comparative Example 1 are shown in a ratio to the
amount of the apoptosis cells in the Control.

[DETAILED DESCRIPTION OF THE INVENTION]

[0016]

Hereinafter, an anti-aging health food and cosmetics, and a method of manufacturing a
grape seed-derived anti-aging ingredient according to the present invention will be set forth.

Further, in this specification, "aging" refers to a state where doubling ability of a cell
decreases or a state where a cell irreversibly stops growing in G1 phase. Suppression of a gene
facilitating cell cycle progression, and increased expression of pl6INK4a and p53 genes
inhibiting cell cycle and their targeting transcription factor, p21CIP1, are involved in these
states. In addition, a senescent cell is resistant to mitogen-induced cell proliferation, and thus
grows huge and flattens. The senescent cell exhibits a common biochemical marker, such as a
senescence-associated B-galactosidasc (SA B Gal) activity. While this aging phenomenon has
been characterized by a cultured cell, it has been proved to occur even in a living body.

[0017]

The anti-aging health food and cosmetics according to the present invention contain a
grape seed-derived anti-aging ingredient consisting of 60 wt. % or more of crudely-purified
grape seed-derived polyphenol.

[0018]

The grape seed-derived anti-aging ingredient consisting of grape seed-derived

polyphenol contained in the anti-aging health food and cosmetics according to the present

invention is obtained from following manufacturing steps.

Date Regue/Date Received 2021-03-31
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[0019]
<Step 1>

Step 1 is pretreating a grape seed to force sprouting and drying the sprout-forcing grape
seed.
[0020]

The type of grape for the grape seed used in the present invention is, but not limited to,
for example, one or more grapes selected from a group consisting of Vitis vinifera L., Vitis
labrusca L., Vitis coignetiae L., Vitis amurensis L., and Vitis shiragai L.

[0021]

Among others, preferable grape is a wine grape cultiber, such as Agiorgitiko, Viognier,

Cabernet Sauvignon, Cabernet Franc, Gamay, Carignan, Carmenere, Xinomavro, Grenache,

Gewurztraminer, Kerner, Colombard, Koshu, Sultana, Sangiovese,

5a
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Chardonnay, Chenin Blanc, Syrah, Zinfandel, Semillon, Sauvignon Blanc, Tannat,
Zweigelt, Tempranillo, Trebbiano, Nebbiolo, Nero D'Avola, Barbera, Pinotage, Pinot
Noir, Pinot Gris, Pinot Blanc, Petit Verdot, Black Queen, Muscat Bailey A, Malbec,
Muller-Thurgau, Mourvedre, Meunier, Melon de Bourgogne, Merlot, Moscato, Yama-
Sauvignon, Riesling, and Ruby Cabernet. In particular, Cabernet Sauvignon, Merlot,
Syrah, and Pinot Noir are more preferable.

[0022]

In this specification, "sprout-forcing" means forcing a grape seed into the state in
which the seed begins to sprout. More specifically, it means the state in which the embryo
portion of the grape seed slightly bulged and swelled.

The degree of the bulge 1s, but not limited to, for example, the state in which the
surface of the embryo portion bulged 1-2 mm higher than the grape seed before sprout-
forcing.

In addition, in the present invention, the grape seed in a sprout state in which the
grape sced forms a bud is not preferable because it has a low tendency for an anti-aging
effect compared with the grape seed in a sprout-forcing state.

[0023]

In the present invention, a method of pretreating a grape seed to force sprouting of
the grape seed includes, but not limited to, any mcthods conventionally used for forcing
sprouting of plant seeds, for example, physical methods such as low-temperature
processing, warm bath processing and mechanical destruction, and chemical methods
such as gas (acetylene, ether, hydrogen gas, etc.) processing, auxin processing and
gibberellin processing.

[0024]

As described above, in the present invention, the method of pretreating a grape seed
to force sprouting of the grape seed is not particularly limited. For example, more
specifically, it is possible to force sprouting of the grape seed by the following
pretreatment method.

Firstly, a grape seed is immersed in water at 30-60 C.

The immersion time is preferably, but not limited to, 20 to 80 hours.

Secondly, the grape sced immersed in water at 30-60 °C is removed from the water,
and naturally dried in the air. The natural drying temperature is preferably, but not limited
to, 10 to 50 °C. The natural drying time is preferably, but not limited to, 1 to 10 hours.
[0025)

Then, the grape seed naturally dried in the air is immersed in water at 15-45 “C.

The immersion time is preferably, but not limited to, 10 to 200 minutes.
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Secondly, the grape seed immersed in water at 15-45 “C isremoved from the water,
and naturally dried in the air.

The natural drying temperature is preferably, but not limited to, 10 to 50 C.

‘The natural drying time is preferably, but not limited to, 3 to 12 hours.

[0026]

The step of immersing the grape sced in waterat 15-45 “C and the step of naturally
drying it in the air (i.e., intermittently immersing the grape seed into water) are repeated
unti} the embryo portion of the grape seed slightly bulged and swelled after the natural
drying.

When the embryo portion of the grape seed slightly bulged and swelled after natural
the drying, the grape seed is removed and further dried for 2 to 5 days at the temperature
sufficient to sterilize various germs (80 C or less).

This drying time may be appropriately changed dependmng on scason, ambient
temperature, or humidity.

[0027)]
This stimulation of sprout-forcing processing exfoliates phenol molecule from a

thin phenol layer in the grape sced. Then, the molecule multiply bonded to produce
polyphenol.

Although a resveratrol, a type of polyphenol, has a molecular weight of about 250,
this newly produced ingredient is characterized by a large polymer structure containing
the ingredient of the molecular weight of 4000.

[0028]
<Step 2>

Step 2 1s powdering the grape seed in a sprout-forcing state dried in the step 1.

The method of powdering can utilize, but not limited to, standard methods such as
powdering with a mull.

{0029}
<Step 3>

Step 3 is extracting the powdered grape seed with a solvent.

By this step 3, it is possible to obtain a grape sced-derived anti-aging ingredient
consisting of grape seed-derived polyphenol.

Water, ethanol, or a mixed solvent of water and ethanol can be used as a solvent.

The extraction may be performed by adding a solvent of 50-1000 parts by weight
to the powdered grape seed of 100 parts by weight.

As described above, the grape sced-derived anti-aging ingredient consisting of

grape seed-derived polyphenol contains a polymer ingredient with a molecular weight of
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around 4000 (3500-4500).
[0030]
<Step 4>

Then, the grape seed-derived anti-aging ingredient consisting of grape seed-derived
polyphenol obtained in the step 3 is dried and provided.

A drying method preferably uses, but not limited to, decompression drying.

The method of powdering can utilize, but not hmited to, standard methods such as
powdering with a mull.

The above steps can provide a grape sced-derived anti-aging ingredient consisting
of polyphenol derived from a powdered grape seed.

[0031]

The grape seed-derived anti-aging ingredient obtained by the above steps contains
50-80 wt. % of crudely-purified polyphenol.

From the viewpoint of providing a remarkable anti-aging effect, the grape seed-
derived anti-aging ingredient desirably contains 60 wt. % or more of crudely-purified
polyphenol.

The polyphenol contained in the grape seed-derived anti-aging ingredient is
polyphenol contained in the seed of each grape cultivar, for example, resveratrol, tannin,
or the like.

50-80 wt. % of the polyphenol contained in the grape seed-derived anti-aging
ingredient is proanthocyanidin polymer.

The inventors confirmed that the grape seed-derived anti-aging ingredient
containing the above ingredient provides an anti-aging effect.

The term, "crudely-purified", herein means a state in which an extract is dried and
powdered only, foreign substances are contained, and the processing such as
concentration is not performed. The grape seed-derived anti-aging ingredient obtained in
the steps 1-4 is crudely-purified.

[0032]

Containing the grape seed-derived anti-aging ingredient in health food can provide
the anti-aging health food of the present invention.

With the grape seed-derived anti-aging ingredient contained in health food, it is
possible to take the grape seed-derived anti-aging ingredient readily and routinely.

The anti-aging health food of the present invention can be manufactured in an usual
manncr by appropriately adding additive agents used as a common food raw material, for
example, glucose, fructose, sucrose, maltose, sorbitol, stevioside, rubusoside, corn syrup,

lactose, citrate acid, tartaric acid, malic acid, succinic acid, lactic acid, L-ascorbic acid,
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dl-alpha-tocopherol, sodium erythorbate, glycerin, propylene glycol, glycerol fatty acid
ester, polyglycerol fatty acid ester, sucrose fatty acid ester, sorbitan fatty acid ester,
propylene glycol fatty acid ester gum arabic, carraghecnan, casein, gelatin, pectin, agar,
vitamin B, nicotinic acid amide, calcium pantothenate, amino acid, calcium salt, pigment,
flavoring agent, and preservative.

[0033]

Containing the grape seed-derived anti-aging ingredient in cosmetics can provide
the anti-aging cosmetics of the present invention.

With the grape seed-derived anti-aging ingredient contained in cosmetics, it is
possible to apply the grape seed-derived anti-aging ingredient routinely.

The form of a grape seed-derived anti-aging ingredient contained in the anti-aging
cosmetics according to the present invention is preferably, but not limited to, a
microcapsule having a multi-laycr, from the viewpoint of ease of permeating the skin.

The anti-aging cosmetics of the present invention can be manufactured in a usual
manner by appropriately adding additive agents commonly used, such as whitening agent,
active oxygen remover, antioxidant, ultraviolet inhibitor, etc.

[0034]

The intake of the grape seed-derived anti-aging ingredicnt in the anti-aging health
food and cosmetics of the present invention is preferably, but not limited to, at least 50
mg or more intake per day, from the viewpoint of providing a remarkable anti-aging effect.

If the intake of the grape seed-derived anti-aging ingredient in the anti-aging health
food and cosmetics of the present invention is less than 50 mg per day, the anti-aging
effect cannot be exerted sufficiently, and thus, the intake is not desirable.

Moreover, even if the intake of the grape sced-derived anti-aging ingredient in the
anti-aging health food and cosmetics of the present invention is more than 7500 ing per
day (per body weight of 60 kg), the rate of increase of the effect is small.

Therefore, the intake of the grape seed-derived anti-aging ingredient in the anti-
aging health food and cosmetics of the present invention is preferably 50-7500 mg per
day.

Depending on application, an cxcipient, a pH adjuster, a preservative, a chelating
agent, a stabilizer or the like may be suitably added to the anti-aging health food and
cosmetics of the present invention.

[0035]

Moreover, the intake of the grape seed-derived anti-aging ingredient contained in
the anti-aging health food and cosmetics of the present invention is preferably, but not
limited to, for example, 0.8-125mg/kg/day, from the viewpoint of providing a remarkablc
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anti-aging effect.

If the intake of the grape seed-derived anti-aging ingredient in the anti-aging health
food and cosmetics of the present invention is less than 0.8 mg/kg/day, the anti-aging
eftect cannot be exerted sufficiently, and thus, the intake is not desirable.

Also, even if the intake of the grape seed-derived anti-aging ingredient in the anti-
aging health food and cosmelics of the present invention is more than 125 mg/kg/day,
further effect cannot be exerted.

Therefore, the intake of the grape seed-derived anti-aging ingredient in the anti-
aging health food and cosmetics of the present invention is preferably 0.8-125 mg/kg/day.
[EXAMPLE]

[0036]

The anti-aging health food and cosmetics, and the grape sced-derived anti-aging
ingredient according to the present invention are described in detail based on the
following Examples, but a method of manufacturing the anti-aging health food and
cosmetics, and the grape seed-derived anti-aging ingredient according to the present
invention is not limited to the Examples.

[0037]
<Example 1: Manufacture of a grape sced-derived anti-aging ingredient>

A seed of Cabernet Sauvignon was immerscd in water at about 40 “C tor 45 to 60
hours, then this grape sced was removed from the water and naturally dried in the air at
room temperature (about 25 C) for 3 to 5 hours (stored in a room).

The naturally dried grape seed was immersed in water at 25-30 “C for 60 to 80
minutes, then this grape seed was removed from the water and naturally dried in the air
at room temperature (about 25 °C) for 3 hours (stored in a room).

The immersion in water at 30 ‘C and the natural drying for 3 hours were repeated
3 times, then the dried grape seed was observed. It confirmed that about 5-15% of the
embryo portion of the grape seed bulged about 1 mum. The above-mentioned procedures
are referred to as sprout-forcing processing.

The sprout-forcing proceeding was ended when the bulge of the embryo portion of
grape seed was confirmed, and the grape seed was further dried at 45 “C for 3 days with
a far infrared radiation drier.

After drying the grape seed for 3 days, the seed was powdered with a mill to
produce grape seed powder.

[{0038]
Subsequently, the grape seed powder of 50 parts by weight was added to water of

100 parts by weight, and the fraction dissolved in water was extracted to provide a grape
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seed-derived anti-aging ingredient.

After the decomprcssion‘ drying of the obtained grape sced-derived anti-aging
ngredient, it was powdered with a mill to provide a powdered grape seed-derived anti-
aging ingredient.

[0039]

The total amount of polyphenol contained in the powdered grape seed-derived anti-
aging ingredient was quantified.

The quantification was performed using the official method of AOAC International
(AOAC official method 952.03, 15th Ed) (also referred to as Folin-Denis method).

The Folin-Denis method quantifies the total amount of polyphenol by measuring
blue color (wavelength of 700-770 nm) with a spectrophotometer, wherein the blue color
is obtained by reducing phosphotungstic acid and molybdic acid with phenolic hydroxyl
in alkaline condition.

As aresult of the quantification, it was found that the grape seed-derived anti-aging
ingredient contains 69 wt. % of polyphenol.

Also, it was confirmed that 71 wt. % of the polyphenol contained in the grape seed-
derived anti-aging ingredient (i.e., 49 wt. % of the grape seed-derived anti-aging
ingredient) was a proanthocyanidin polymer.

(00407

Hereinafier, the grape seed-derived anti-aging ingredient prepared according to this
Example is referred to as an Example, and the resveratrol (imanufactured by SIGMA,
product No.: R5010) used as a comparison target is referred to as a Comparative Example.

In the following Examples 3-5, the anti-aging effect of the grape seed-derived anti-
aging ingredient according to the present invention was cxamined.

[0041]

<Example 2. Preparation of normal human fibroblasts, Example, and Comparative
Example>

- Preparation of normal human fibroblasts

Normal human fibroblasts tor each test were prepared at first.

Subsequent to initiation, Normal human fibroblasts (KURABO INDUSTRIES
LTD., product No.: KF-4109) were cultured in a basal medium (DMEM (Nacalai Tesque,
Inc., product No.: 08456-65)), 10% FBS (BioWest, product No.:S1820, Lot No.516536),
and 1% antibiotic (penicillin-streptomycin mixed solution (Nacalai Tesque, Inc., product
No0.:26253-84)) in a COz incubator (5% COz, 37°C) until a required number of cells
were obtained.

After the culture, the normal human fibroblasts were released by trypsin/EDTA

i
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(2.5g/1-trypsin/ Immol/I-EDTA solution (Nacalai Tesque, Inc., product No.:32777-44),
and used for each test after calculating the number of cells.

[0042]

*Preparation of Example and Comparative Example

Example and Comparative Example were then prepared.

Example and Comparative Example were mcasured respectively and resolved in a
basal medium to become a concentration of 1% (w/v).

After the resolution, Example and Comparative Example resolved in a basal
medium were centrifuged respectively (120,000rpm (2,000s '), 10 minutes) to remove
insoluble materials.

After the centrifugal separation, supernatant was collected, filtered and sterilized
through a sterilizing filter to be used for cach test.

[0043]
<Example 3: Test for confirming anti-aging effect>

Anti-aging effect of Example and Comparative Example was tested by measuring
an activity of B-galactosidase (senescence-associated B-galactosidase; SA-B-gal)
generally used as a cell aging marker.

Overexpression of SA-fB-gal was confirmed in senescent cells. It has bcen
confirmed that an aging process of the cells measured by the aging marker occurs not
only in cultured cells but also mn an organism.

The amount of the senescent cells recognized by the test for confirming anti-aging
effect most specifically indicates anti-aging effect, as a comprehensive parameter.
[0044]

(Test procedure)

Normal human fibroblasts prepared with a basal medium was seeded on a 96-well
plate so as to be 1x10%cells/0.lml/well (black plate for fluorcscence observation
(Sumitomo Bakelite Co., Ltd. product No.: MS-8096F)) and cultured for 24 hours.

After the culture, culture supernatants were respectively replaced with the below
mediums with different conditions, and normal human fibroblasts were cultured again.
[0045]

The conditions for cach medium are as follows. Each cell cultured with mediums
with each condition are referred to as Examples 1-3, Comparative Example 1, and Control
respectively.

Example 1: a basal medium comprising 0.002 wt% of grape seed-derived anti-aging
ingredients of the present invention.
Example 2: a basal medium comprising 0.01 wt% of grape seed-derived anti-aging

12
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ingredients of the present invention.

Example 3: a basal medium comprising 0.05 wt% of grape seed-derived anti-aging
ingredients of the present invention.

Comparative Example 1: a basal medium containing 0.0023 wt% of resveratrol.

Control: a basal medium (comprising no grape seed-derived anti-aging ingredients of the
present invention nor resveratrol).

Hereinafter, the above-mentioned Examples 1-3, Comparative Example !, and
Control were also used in Examples 4-5.

The concentration of resveratrol in Comparative Example 1 was set to be 0.0023
wi1%, because necrosis cells increase too much so that a correct measurement would be
difficult in a necrosis measuring test mentioned below if the concentration of resveratrol
is set to be more than 0.0023 wt%.

[0046]

Normal human fibroblasts were cultured respectively with the conditions for up to
21 days.

The mediums were cxchanged every 2 to 3 days.

After the culture, culture supernatants were removed and the cells were washed
twice with PBS (Nissut Pharmaceutical Co., Ltd., product No.: 05913),

To the washed normal human fibroblasts were added a basal medium containing a
1000-fold diluted Bafilomycin, and the normal human fibroblasts were cultured at 37°C
for 60 minutes.

To the culture solution was then added a basal medium comprising a 1000-fold
diluted SPIDER-} Gal working solution and a 100-fold diluted Hoechist 33342 solution
(DOJINDO LABORATORIES, product No.: 346-07951) as a nuclei staining reagent, and
nonmal human fibroblasts were further cultured at 37°C for 30 minutes.

After the culture, normal human fibroblasts were washed in a basal medium.

After wash, the basal medium was added to normal human fibroblasts, and nuclei
staining (hving cells) and stained images of the senescent cells were taken by a
fluorescence microscope (Keyence Corporation, product No.: BZ-X7000).

The amount of the senescent cells were calculated based on the respective
fluorescent images.

The Batilomycin Al and SPiDER-f Gal working solution were from Cellular
Senescence Detection Kit-SPiDER-BGal (DOJINDO LABORATORIES, product No.:
SGO03).

[0047]
{Results)
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Fig.1 shows a graph indicating the amount of the senescent cells calculated for
Examples 1-3, Comparative Example 1, and Control.

In Fig.1, (a) shows the amount of the senescent cells among cells cultured for 7
days, (b) shows the amount of the senescent cells among cells cultured for 14 days, and
(c) shows the amount of the senescent cells among cells cultured for 21 days.

In Fig.1, assuming that the amount of the senescent cells in a Control is |
00%, the amounts of the senescent cells in Examples 1-3 and Comparative Exam
ple lare shown in a ratio to the amount of the senescent cell in the Control.
[0048]

The amount of the senescent cells in Comparative Example [ cultured for 7 days
was 519% relative to Control (see Fig. i(a)).

The amount of the senescent cells in Example | cultured for 7 days was 85%, the
amount of the senescent cells in Example 2 was 137%, and the amount of the senescent
cells in Example 3 was 73%, relative to Control (see Fig. 1(a)).

The amount of the senescent cells in Comparative Example 1 cultured for 14 days
was 102% rclative to Control (see Fig. 1(b)).

The amount of the senescent cells in Example 1 cultured for 14 days was 11%, the
amount of the senescent cells in Example 2 was 9%, and the amount of the senescent cells
in Example 3 was 7%, relative to Control (see Fig. 1(b)).

The amount of the senescent cells in Comparative Example | cultured for 21 days
was 64Y% relative to Control (sec Fig. 1(c)).

The amount of the senescent cells in Example 1 cultured for 21 days was 4%, the
amount of the senescent cells in Example 2 was 3%, and the amount of the senescent cells
in Example 3 was 2%, relative to Control (see Fig. 1(c)).

[0049]

According to these results, it turned out that resveratrol had more senescent cells
among cells cultured for 7 days than Control and promoted aging of cells. Therefore, it is
considered that resveratrol has an effect of promoting aging in the short term.

Further, it turned out that the amount of the senescent cells in culture Day 21 cells
were suppressed around 64% relative to Control, thus suppressing aging of cells.

While the grape seed-derived anti-aging ingredients of this invention represented
almost same amount of the senescent cells as Control in cells cultured for 7 days on
average, it suppressed the amount of the senescent cells in culture Day 21 cells about 2%
to 4% relative to Control, thus suppressing aging of cells much morc than resveratrol did.

Therefore, the grape seed-derived anti-aging ingredients has better anti-aging cffect

than resveratrol, and anti-aging hcalth food and cosmetics comprising this grape sced-
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derived anti-aging ingredients also have a remarkable anti-aging cffect.

[{0050]

<FExample 4: Test for measuring the amount of mitochondria and a workload of a certain
amount of mitochondria>

Following the test for confirming anti-aging effect, an cffect of Example and
Comparative Example to the amount of mitochondria and a workload of a certain amount
of mitochondria in cells was confirmed.

Conventionally, it has been considered that resveratrol has an effect on the amount
of mitochondria or a workload of a certain amount of mitochondrna to provide its anti-
aging effect. Hence, the effect of the grape seed-derived anti-aging ingredients on the
amount of mitochondria or a workload of a certain amount of mitochondria was
confirmed.

[0051]
The amount of mitochondria was measured using Mito Tracker Mitochondrion-

Selective Probes (Invitrogen, product No.: M7512) which can selectively label
mitochondria in a cell.

The workload of a certain amount of mitochondria was measured by MTT assay.
Since the only target of MTT assay is dehydrogenase activity of mitochondria, the result
of MTT assay reflects the workload of a certain amount of mitochondria.

[0052]
(Test Procedure)

After removing culture supematants of normal human fibroblasts cultured in
Example 2, normal human fibroblasts were washed twice with PBS (Nissui
Pharmaceutical Co., Ltd., product No.: 05913).

To the washed cells were added a basal medium comprising a 1000-fold diluted
Hoechist 33342 solution (DOJINDO LABORATORIES, product No.: 346-07951) and a
2000-fold diluted Mito Tracker Mitochondrion-Selective Probes (Invitrogen, product
No.: M7512), and normal human fibroblasts were cultured at 37°C for 30 minutes.

After the culture, culture supernatants were removed and normal human fibroblasts
were washed twice with PBS (Nissui Pharmaceutical Co., Ltd., product No.: 05913).

After wash, PBS (Nissui Pharmaceutical Co., Ltd., product No.: 05913) was newly
added to the normal human fibroblasts, and nuclei staining (living cells) and stained
images of mitochondria were taken by a {luorescence microscope (Keyence Corporation,
product No.: BZ-X7000).

Subsequently, each fluorescence intensity was measured using a fluorescent plate
reader (Thermo Fisher Scientific, product No.: VARIOSKAN FLASH) (Hoechis:
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excitation wavelength 356nm, fluorescence wavelength 465nm, Mito Tracker: excitation
wavelength 579nm, fluorescence wavelength 599nm).
[0053]

After measuring the fluorescence intensity, supernatants were removed, and normal
human fibroblasts were washed once with PBS (Nissui Pharmaceutical Co., Ltd., product
No.: 05913).

After the normal human fibroblasts were washed, they were replaced with PBS
(100ul/well) comprising 0.5mg/ml of MTT (Thiazolyl Blue Tetrazolium Bromide
(SIGMA, product No.: M5655-1G)) and reacted at 37°C for 5 hours.

Subsequently, 100ul of 0.01M HCI (SIGMA, product No.: 13-1690) and 10% SDS
(Wako Pure Chemical Corporation, product No.: 191-07145) were added to each well and
reacted at room temperature for 24 hours.

After the reaction, formazan of MTT was resolved.

After resolving formazan, absorbance was measured using a plate reader (Thermo
Fisher Scientific, product No.: VARIOSKAN FLASIT) (measurement wavelength 550nm,
reference wavelength 660nm).

{0034}
(Results)

Fig.2 shows a graph indicating the amount of mitochondria measured in Examples
1-3, Comparative Example 1, and Control.

In Fig.2, (a) shows the amount of mitochondria in cells cultured for 7 days, (b)
shows the amount of mitochondria in cells cultured for 14 days, and (¢) shows the amount
of mitochondria in cells cultured for 21 days.

In Fig.2, assuming that the amount of the mitochondria in a Control is 100 %, the
amounts of the mitochondria in Examples 1-3 and Comparative Example | are shown in
a ratio to the amount of mitochondria in the Control.

[0055]

In the Comparative Example [ cultured for 7 days, the amount of mitochondria was
191% relative to Control (see Fig. 2(a)).

The amount of mitochondria in Example | cultured for 7 days was 116% relative
to Control, the amount of mitochondria in Example 2 was 126%, and the amount of
mitochondria in Example 3 was 143% (see Fig. 2(a)).

The amount of mitochondria in Comparative Example | cultured for 14 days was
228% relative to Control {(see Fig. 2(b)).

The amount of mitochondria in Example 1 cultured for 14 days was 123%, the

amount of mitochondria in Example 2 was 128%, and the amount of mitochondria in
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Example 3 was 172%, relative to Control (see Fig. 2(b)).

The amount of mitochondria in Example 1 cultured for 21 days was 246% relative
to Control (see Fig. 2(c)).

The amount of mitochondria in Example 1 cultured for 21 days was 115%, the
mount of mitochondria in Example 2 was 124%, and the amount of mitochondria in
Example 3 was 178%, relative to Control (sce Fig. 2(c)).

[0056]

According to these results, it turned out that resveratrol has an effect of increasing
an amount of mitochondria.

It also turmned out that the grape seed-derived anti-aging ingredients of this invention
has an effect of increasing an amount of mitochondria.

[0057]
Fig.3 shows a graph indicating a workload of a certain amount of mitochondria

measured in Examples 1-3, Comparative Example 1, and Control.

InFig.3, (a) shows a workload of a certain amount of mitochondria in cells cultured
for 7 days, (b) shows a workload of a certain amount of mitochondria in cells cultured for
14 days, and (¢) shows a workload of a certain amount of mitochendria in cells cultured
for 21 days.

In Fig 3, assuming that the workload of a certain amount of the mitochondria in a
Control is 100 %, the workload of a certain amount of the mitochondria in Examples 1-3
and Comparative Example 1 is shown in a ratio to the workload of a certain amount of
mitochondria in the Control.

[0058]

The workload of a certain amount of mitochondria was 22% relative to
Comparative Example | cultured for 7 days (see Fig. 3(a)).

The workload of a certain amount of mitochondria in Example 1 cultured for 7 days
was 74%, the workload of a certain amount of mitochondria in Example 2 was 58%, and
the workload of a certain amount of mitochondria was 38% in Example 3, relative to
Control (see Fig. 3(a)).

The workload of a certain amount of mitochondria in Comparative Example 1
cultured for 14 days was 20% relative to Control (see Fig. 3(b)).

The workload of a certain amount of mitochondria in Example | cultured for 14
days was 77%, the workload of a certain amount of mitochondria in Example 2 was 63%,
and the workload of a certain amount of mitochondria in Example 3 was 34%, relative to
Control (see Fig. 3(b)).

The workload of a certain amount of mitochondria in Comparative Example |
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cultured for 21 days was 49% relative to Control (see Fig.3(c)).
The workload of a certain amount of mitochondria in Example 1 cultured for 21
days was 88%, the workload of a certain amount of mitochondria in Example 2 was 76%,

and the workload of a certain amount of mitochondria in Example 3 was 62%, relative to

Control (see Fig.3(c)).
{0059]

These results showed that resveratrol had an effect of decreasing the workload of a
certain amount of mitochondria.

Moreover, it turned out that the grape seed-derived anti-aging ingredient according
to the present invention also had the effect of decreasing the workload of a certain amount
of mitochondria.

[0060]
The result of Example 4 showed that the grape seed-derived anti-aging ingredient

according to the present invention had the effect of increasing the amount of mitochondria
and decreasing the workload of a certain amount of mitochondria.

With the increase in the amount of mitochondria, an amount of ATP (namely,
workload) to be produced in a certain amount of mitochondria decreases. [t is considered
that the decreasc in the workioad of a certain amount of mitochondria, which was
confirmed in Example 4, is due to the increased amount of mitachondria and the
decreased amount of the production of ATP per certain amount of mitochondria.

This spares processing capability of mitochondria, decreases a production of active
oxygen generated by mitochondria, and increases a production of superoxide dismutase
(SOD) which is an enzyme to remove active oxygen, thereby reducing the amount of the
active oxygen which leads to the damage of mitochondria and cells. Since about 90% of
active oxygen is generated by mitochondria, it can be considered that decreasing the
amount of the active oxygen produced by mitochondria with the grape seed-derived anti-
aging ingredient according to the present invention can protect cells and organs, etc.
consisting of cells from a damage and bring anti-aging effect.

[0061]
<Example 5: Test for measuring apoptosis and necrosis>

Next, an effect on the amount of apoptosis cells and the amount of necrosis cells in
Examples and Comparative Example were confirmed.

Conventionally, since it has been thought that resveratrol has anti-aging effect by
inducing apoptosis, the effect of the grape seed-derived anti-aging ingredient according
to the present invention on the amount of the apoptosis cells was confirmed.

In addition, an effect of the grape seed-derived anti-aging ingredient according to
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the present invention on the amount of the necrosis cells which is the same cell death as
the apoptosis was also confirmed.
[0062]

The amount of the apoptosis cells was measured using Annexin V which has been
conventionally used as an apoptosis marker. In more detail, the amount of the apoptosis
cells was measured by selectively fluorescently-staining the apoptosis cclls by
fluorescently labeled Annexin V, using 1its property that Annexin V binds to
phosphatidylserine oflen appearing on a surface of the apoptosis cells.

The amount of the necrosis cells was measured using an cthidium homodimer 111
(EthD-I1I) which has been conventionally used as a necrosis marker. In more detail, LthD-
11 is a film-impermeable nucleic acid probe and the amount of the necrosis cells was
measured by using its property that neither the viable cells nor the apoptosis cells are
stained but the necrosis cells are stained in strong red with EthD-ITT.

{0063}
(Experimental procedure)

After removing the culture supernatant of a normal human fibroblast cultured in
Example 2, the normal human f{ibroblast was washed twice with PBS (NISSUI
PHARMACEUTICAL CO., LTD., praduct No.:05913).

To the washed normal human fibroblast were added a 1xBinding Bufler containing
a 1000-fold diluted Hoechist 33342 solution (DOJINDO LABORATORIES, product No.:
346-079511), a 20-fold diluted FITC-Annexin V, and a 20-fold diluted EthD-II1. Then,
the normal human fibroblast was cultured at 37 “C for 30 minutes.

Then, after removing culture supernatant, the normal human tibroblast was washed
twice in the [xBinding Buffer.

New 1xBinding Buffer was added to the normal human fibroblast after the washing,
and images of nuclear staining (viable cell), Annexin V staining (apoptosis), and an EthD-
I staining (necrﬁsis) were taken by a fluorcscence microscope.

The amount of apoptosis cells and the amount of necrosis cells were calculated
from the fluorescent observation images.

Furthermore, FITC-Annexin V, IEthD-1II and 1xBinding Buffer used in Examples
were from Apoptotic/Necrotic/Healthy Cells Detection Kit (Takara Bio, Inc. product No.:
D25517).

[0064]
(Result)
Fig. 4 is a graph showing the amount of apoptosis cells measured in Examples 1-3,

Comparative Example 1, and a Control.



In Fig. 4, (a) shows the amount of the apoptosis cells in cells cultured for 7 days, (b)
shows the amount of the apoptosis cells in cells cultured for 14 days, and (c) shows the amount
of the apoptosis cells in cells cultured for 21 days. Here, in Fig. 4, assuming that the amount of
the apoptosis cells in the Control is 100%, and the amount of apoptosis cells in Examples 1-3
and Comparative Example is shown in a ratio to the amount of the apoptosis cell in the
Control.

[0065]

Compared to the Control, the amount of the apoptosis cells cultured for 7 days in
Comparative Example 1 was 1000% (see Fig. 4 (a)).

On the other hand, compared to the Control, the amount of the apoptosis cells cultured
for 7 days in Example 1 was 164%, the amount of the apoptosis cells in Example 2 was 102%,
and the amount of the apoptosis cells in Example 3 was 483% (see Fig. 4 (a)).

Compared to the Control, the amount of the apoptosis cells cultured for 14 days in
Comparative Example 1 was 400% (see Fig. 4 (b)).

On the other hand, compared to the Control, the amount of the apoptosis cells cultured
for 14 days in Example 1 was 107%, the amount of the apoptosis cells in the Example 2 was
313%, and the amount of the apoptosis cells in Example 3 was 226% (see Fig. 4 (b)).

Compared to the Control, the amount of the apoptosis cells in Comparative Example |
cultured for 21 days was 1000% (see Fig. 4 (c)).

On the other hand, compared to the Control, the amount of the apoptosis cells cultured
for 21 days in Example 1 was 59%, the amount of the apoptosis cells in Example 2 was 558%,
and the amount of the apoptosis cells in Example 3 was 668% (see Fig. 4 (¢)).

[0066]

These results showed that resveratrol had an effect of increasing the amount of the
apoptosis cells.

Moreover, it turned out that the grape seed-derived anti-aging ingredient according to
the present invention also has the effect of increasing the amount of the apoptosis cells.

[0067]
Fig. 5 is a graph showing the amount of necrosis cells measured in Examples 1-3,

Comparative Example 1, and Control.
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In Fig. 5, (a) shows the amount of the necrosis cells in cells cultured for 7 days, (b)
shows the amount of the necrosis cells in cells cultured for 14 days, and (¢} shows the amount
of the necrosis cells in cells cultured for 21 days. In addition, in Fig. 5, the amount of the
necrosis cell in the Control is 100%, and the amount of the necrosis cell of the Examples 1-3
and the Comparative Example is shown as a percentage to the amount of the necrosis cell in
the Control.

[0068]

Compared to the Control, the amount of the necrosis cells cultured for 7 days in
Comparative Example 1 was 125% (see Fig. 5 (a)).

On the other hand, compared to the Controls, the amount of the necrosis cells cultured
for 14 days in Example 1 was 47%, the amount of the necrosis cells in Example 2 was 47%,
and the amount of the necrosis cells in Example 3 was 100% (see Fig. 5 (a)).

Compared to the Control, the amount of the necrosis cells cultured for 14 days in
Comparative Example 1 was 300% (see Fig. 5 (b)).

On the other hand, compared to the Control, the amount of the necrosis cells cultured
for 14 days in Example 1 was 109%, the amount of the necrosis cells in Example 2 was 108%,
and the amount of the necrosis cells in Example 3 was 95% (see Fig. 5 (b)).

Compared to the Control, the amount of the necrosis cells cultured for 21 days in
Comparative Example 1 was 150% (see Fig. 5 (¢)).

On the other hand, compared to the Control, the amount of the necrosis cells cultured
for 21 days in Example 1 was 55%, the amount of the necrosis cells in Example 2 was 28%,
and the amount of the necrosis cells in Example 3 was 24% (see Fig. 5 (¢)).

[0069]

These results showed that resveratrol has an effect of increasing the amount of the
necrosis cells in all the periods.

On the other hand, it turned out that the grape seed-derived anti-aging ingredient

according to the present invention has the effect of decreasing the amount of the necrosis cells.
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[0070]

The result of the Example 5 showed that the grape seed-derived anti-aging ingredient
according to the present invention has an effect of increasing the amount of the apoptosis cells
and decreasing the amount of the necrosis cells.

5 Apoptosis is a mechanism which induces cell death to a harmful cell or a cell
unnecessary to an organism and removes such cells, thereby leading to generation of new cells
by promptly removing aged cells and disabled cells. The apoptosis normally functions to
remove senescent cells, resulting in increase in the healthy cells in a cell level. An organ
consisting of healthy cells is young.

10 Moreover, an apoptosis also leads to removal of immune cells causing an
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autoimmune reaction which is a mechanism of autoimmune disease, and it can be
expected to reduce autoimmune disease by its correct functioning.

On the other hand, necrosis has an adverse influence, such as inflammatory reaction
on surrounding tissues, since cells explode without pre-processing an intracellular
enzyme, etc., resulting in extracellularly releasing of a cell content containing enzyme,
etc. This adverse influence promotes deterioration of cells and causes inflammation in a
body which increases as aging. Thus, necrosis causes a damage to cells by adversely
affecting on surrounding tissues, such as inflammatory reaction.

Therefore, necrosis promotes aging of cells.

Consequently, it is extremely effective to promote apoptosis and suppress necrosis,
in order to suppress aging of cells.

For that reason, it is understood that the grape sced-derived anti-aging ingredient
according to the present invention having an effect of promoting apoptosis and
suppressing necrosis has remarkable anti-aging effect.

On the other hand, it turned out that resveratrol promotes not only apoptosis but
also necrosis.

As described above, the suppression of necrosis is required to suppress aging of cells.
Therefore, it is considered that resveratrol promoting not only apoptosis but also necrosis
has less anti-aging effect than the grape seed-derived anti-aging ingredient according to
the present invention,

[0071]

<Example 6: Toxicity test >

In order to confirm toxicity of the grape seed-derived anti-aging ingredient
according to the present invention, an acute oral toxicity test (limit test) (based on OECD
Guidelines for the Testing of Chemicals 420 (2001)) using female mice was performed.
[0072]

(Test method)

Powdered grape seed-derived anti-aging ingredient according to the present
invention was suspended with water {or injection to prepare a test solution of 100mg/ml..

ICR strain five-week-old female mice were purchased from Japanese SLC, Inc. and
preliminary bred for about onc week. After confirming that there was no abnormality in
general status, they were used for the test.

Five female mice to be used for the test were housed in a polycarbonate cage,
respectively and were fed in a breeding room set at a room temperature (23 C 2 °C),
and at a lighting time of 12 hours/day.

The mice were fed a laboratory chow (Nogan Corporation, a product name: lab MR
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stock (a pellet for mouse, rat)) and drinking water (lap water).
[0073]

A test group to be administered 2000mg/kg of grape seed-derived anti-aging
ingredient and the control group to be administered water for injection as a solvent control
were set up, and five female mice were used for each group respectively.

The female mice used for the test were fasted for about 4 hours before the
administration.

After measuring weight of each female mouse, the test group and the control group
were forced to be orally administered test solution and water for injection at a single dose
of 20 mL/kg, respectively, using a gastric tube.

The female mice were observed for 14 days after the administration.

The female mice were observed frequently on the day of the administration and
once a day from the following day.

The weight of the female mice was measured on Day 7 and Day 14 after the
administration, and the groups were compared by t-test at 5% of significance level.

All female mice were autopsied after the end of an observation period.

[0074]
(Result)

In any administration groups, no deaths were reported during the observation
period.

In any administration groups, no abnormality was found during the eobservation
period.

Table 1 shows the result of weight change of the test group and the control group.

In the measurement of body weight on Day 7 and Day 14 after the administration,
it turned out that the test group did not have a significant difference in weight compared
to the control group.

No abnormality was found in all female mice in the autopsy after the end of the

observation period.

[0075]
[Table 1]
Weight after the administration
Treatment Groups Weight brfore the administration Day 7 afer the sdministration Day 14 sfter the admimsha(ionwr
Test Group 27 4:1. 1 (50 | 29 01 0450 | 30 8-1. 7 (5)
Gontral Group 27 0:1. 1 (50 | 29. 4=2.1 (5) RO 252, B (5)

Weight is shown by average value + standard deviation (unit: g).

The number of the female mice whose weight was measured is shown in
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parentheses.

[0076]
These results showed that in the single-dose oral administration to female mice,

LD50 value of the grape seed-derived anti-aging ingredient according to the present
application exceeded 2000mg /kg in the female mice.
[0077]

The results of Examples 3-5 showed that the grape sced-derived anti-aging
ingredient according to the present invention increases the amount of mitochondria,
reduces the workload of a certain amount of mitochondria, increases the amount of
apoptosis cells, and decreases the amount of necrosis cells, and thus has remarkable anti-
aging effect.

Morcover, as a result of comparison to the resveratrol alone expected to have anti-
aging effect, it turned out that the grape seed-derived anti-aging ingredient according to
the present invention had much more remarkable anti-aging effect than the resveratrol
alone.

In addition, the result of Example 6 showed that the grape seed-derived anti-aging
ingredient according to the present invention had lower cytotoxicity and more remarkable
safety.

Thus, the health food and cosmetics containing the grape seed-derived anti-aging
ingredient according to the present invention have remarkable anti-aging effect and safety.
[INDUSTRIAL APPLICABILITY]

{0078]
According to the present invention, since the anti-aging health food and cosmetics

contain the grape seed-derived anti-aging ingredient consisting of 60 wi. % or more by
weight of crudely-purified grape seed-derived polyphenol, the anti-aging health food and
cosmetics having remarkable anti-aging effect can be provided.

Therefore, the present invention is suitably used as health food and cosmetics

having anti-aging effect.
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CLAIMS

L. An edible health food product or wearable cosmetic product for increasing the
amount of apoptosis cells relative to an untreated control and decreasing the amount of
necrosis cells relative to an untreated control, comprising a sprout-forcing grape seed-derived
ingredient comprising of 60 wt. % or more of purified and sprout-forcing grape seed-derived

polyphenol.

2. A method of manufacturing a sprout-forcing grape seed-derived ingredient for
increasing the amount of apoptosis cells relative to an untreated control and decreasing the
amount of necrosis cells relative to an untreated control, comprising:

(Step 1) immersing one or more grape seeds selected from the group consisting of Vitis
vinifera L., Vitis labrusca L., Vitis coignetiae L., Vitis amurensis L., and Vitis shiragai L. into
water at 30 °C - 60 °C for 20-80 hours;

(Step 2) removing from the water said one or more grape seeds immersed in said Step
I and nawrally drying it in the air;

(Step 3) immersing said one or more grape seeds naturally dried in said Step 2 in water
at 15 °C - 45 °C for 10-100 minutes;

(Step 4) removing from the water said one or more grape seeds immersed in said Step
3 and naturally drying it in the air;

(Step 5) repeating said Steps 3 and 4 to force germination of said one or more grape
seeds until an embryonic portion of said one or more grape seeds naturally dried in said Step 4
bulges and swells;

(Step 6) drying the one or more bulged and swollen grape seeds at 35 °C - 60 °C;

(Step 7) powdering said one or more grape seeds dried in said Step 6;

(Step 8) obtaining an extracted fraction containing a grape seed-derived polyphenol by
immersing the powdered one or more grape seeds obtained in said Step 7 in either of water,
ethanol, or a mixed solvent of water and ethanol; and

(Step 9) drying and powdering the extracted fraction containing the grape seed-derived

polyphenol obtained in said Step 8.
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3. The edible health food product or wearable cosmetic product according to claim
I, wherein said grape seed-derived polyphenol is derived from a seed of one or more wine
grape cultivars selected from the group consisting of: Agiorgitiko, Viognier,
CabernetSauvignon, Cabernet Franc, Gamay, Carignan, Carmenere, Xinomavro, Grenache,
Gewurztraminer, Kerner, Colombard, Koshu, Sultana, Sangiovese, Chardonnay, Chenin
Blanc, Syrah, Zinfandel, Semillon, Sauvignon Blanc, Tannat, Zweigelt, Tempranillo,
Trebbiano, Nebbiolo, Nero D'Avola, Barbera, Pinotage, PinotNoir, Pinot Gris, Pinot Blanc,
Petit Verdot, Black Queen, Muscat Bailey A, Malbec, Muller-Thurgau, Mourvedre, Meunier,
Melon de Bourgogne, Merlot, Moscato, Yama-Sauvignon, Riesling, and Ruby Cabernet.

4. The method according to claim 2, wherein said one or more grape seeds is a
seed of one or more wine grape cultivars selected from the group consisting of: Agiorgitiko,
Viognier, CabernetSauvignon, Cabernet Franc, Gamay, Carignan, Carmenere, Xinomavro,
Grenache, Gewurztraminer, Kerner, Colombard, Koshu, Sultana, Sangiovese, Chardonnay,
Chenin Blanc, Syrah, Zinfandel, Semillon, Sauvignon Blanc, Tannat, Zweigelt, Tempranillo,
Trebbiano, Nebbiolo, Nero D'Avola, Barbera, Pinotage, PinotNoir, Pinot Gris, Pinot Blanc,
Petit Verdot, Black Queen, Muscat Bailey A, Malbec, Muller-Thurgau, Mourvedre, Meunier,

Melon de Bourgogne, Merlot, Moscato, Yama-Sauvignon, Riesling, and Ruby Cabernet.
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