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ABSTRACT

To provede a fat accumulation inhibitor and a food or

drink for inhibiting fat accumulation, a visceral fat
accumulation inhibitor and a food or drink for inhibiting
visceral fat accumulation, or an agent for accelerating

increase and/or inhibiting decrease of an adiponectin

concentration in blood and a food or drink for accelerating
increase and/or inhibiting decrease of an adiponectin
concentration in blood.

A fat accumulation inhibitor for a fat cell, which

comrises amilk-derived phospholipidasanactive ingredient,

and a food or drink for 1nhibiting fat accumulation in a

fat cell, which comprises a milk—-derived phospholipid. A

visceral fat accumulation inhibitor comprising a
sphingosine—~containing phospholipid or a derivative
thereof as an active ingredient, and a food or drink for

inhibiting visceral fat accumulation. An agent for

-~ accelerating increase and/or-inhitbiting decrease of an

adiponectin concentration in blood , which comprises a
sphingosine-containing phospholipid or a derivative
thereof as an active ingredient, and a food or drink for
accelerating increase and/or inhibiting decrease of an

adiponectin concentration in blood
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DESCRIPTION

FAT ACCUMULATION INHIBITOR

TECHNICAL FIELD

0001 ]

This invention relate to a fat accumulation inhibitor

for a fat cell, which comprises a milk~-derived phospholipid
as an active 1ngredient. In 1llustratively saying, the
invention relate to a fat accumulation inhibitor for a fat
cell, which comprises a milk-derivgd.phospholipid as an

P

active ingredient, and relates to the use of a fat

accumulation inhibitorora foodordrinkor the likeprepared

by mixing a milk-derived phospholipid, thereby providing

with an action of inhibition of a fat accumulation in a fat

cell, which hasanaction to inhibit incorporationof a lipid

1

|
(D

t cell among tissuecellsof mammals including human.

into a:

0002 ]

‘Also, the invention relates to a visceral fat
accumulation inhibitor which comprises a
sphingosine-containing phospholipid or a derivative
thereof, particularly sphingomyelin, as an active

ingredient, and a food or drink provided with an action of

inhibition of visceral fat accumulation.

(0003 ]

In addition, the invention relates to an agent for

P
—

accelerating increase and/or inhibiting decrease of an

adiponectin concentration in blood, which comprises a
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sphingosine—containing phospholipid or a derivative

ﬁ

thereof, particularly sphingomyelin, as an active

1ngredient, andanovel foodordrinkprovidedwiththeaction

P
—

of acceleration of increase and/or inhibition of decrease

"

of an adiponectin concentration 1n blood.

BACKGROUND OF THE INVENTION

10004 ]

In recent years, increase of a risk of causing

lifestyle-related diseases, such as obesity, hypertension,

hyperlipemia, diabetesmellitus and the 1ike due todisorder

P

of dietary life, chronic lack of exercise, too much stress

and the like, became a subject of the discussion. Advance

of the symptoms of these lifestyle-related diseases results

1in more serious diliseases such as arteriosclerosis,

myocardial infarction and the like. Regarding the disorder

of dietary life among the causes of lifestyle-related

diseases, its large element 1s that dietary life of Japanese

people changed tomeats as the core likethe case of Europeans

andAmericans, andtherefore it becamemarkedlyhighcalories

1n comparison with conventional Japanese meal.
[0005]

As a prevention of the lifestyle-related diseases
caused by such a high calorie meal, roughly two methods can
be considered. One 1s to lower concentration of a bad

cholesterol and neutral fat (triglyceride) in blood, that

is, toimprovealipidmetabolism, andthe other is toprevent
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P
-

obesity by inhibiting fat accumulationitself. 1In general,

both are apt to be regarded as the same but their mechanisms

are different in reality, and a medicine which improves the
lipid mechanism but does not i1nhibit weight gain (Patent
Reference 1) and a medicine which inhibits weight gain but

F

is not concerned in the i1mprovement of the lipid mechanism

(Patent Reference 2) are respectively present.

[0006]

Regarding the latter fat accumulation inhibition, the

prevention anddissolutionof obesityhavebeenhighlighted,

P

not only for reasons of health but also from the cosmetic

point of view. Asits treatment, adrug therapy, an exercise

therapy, adiet restrictionandthe li1ke have been attempted.

However, it is the present situation that an effect can be
expected fromthe drug therapy, but onthe contrary, 1t causes
a necessity to take side-effects into consideration, and
that the exercise therapy and diet restriction being

generally carried out accompany a temporal or mentatl

difficulty in continuously carrying out, and the success

ratio 'is low. In addition, it cannot be i1ignored also that
too much restriction of diet involves a risk of leading to

nutritional disorders and anorexia. Under such

circumstances, a fat accumulation inhibitor or a food or

C

drink having an action of inhibition of fat accumulation,

which can be ingested simply and safely 1in the daily dietary

life, has been desired.
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(00071
A phospholipid is a species of a daily ingested lipid,

and 1t has been reported that a soybean- or egg yolk-derived

phospholipid hastheactionofinhibitionof fataccumulation

(Patent Reference 3). However, a composition of the
phospholipid greatly varies depending on its derivation,
and regarding a milk-derived phospholipid, it has been
reported only that it has an act.ion of improvement of lipid

metabolism (Patent Reference 4). That is, nothing 1s known

about the action of inhibition of fat accumulation of the

milk-derived phospholipid. In this connection, the Patent

Reference 4 discloses an action of inhibition of neutral

fataccumulationjjualivércﬁﬂﬂn&milk—derivedphospholipid,

but with regard to the fat accumulation in the liver, the

liver cannot sufficiently treat the same because o0f the

F

increase of neutral fat concentration in blood, and as a

result, the surplus fat is accumulated directly. On the

other hand, the one disclosed by the invention is-an action

of inhibition of incorporation of a lipid into a fat cell

-

and is completelydit

ferent fromthe above-mentionedaction.

[0008]

In addition, 1n recent vyears, the number of people

showing morbid sates of diabetes mellitus, hypertension,

hyperlipemia and arteriosclerosis as lifestyle-related

diseases has been increasingaccompaniedby the Europeanized

and Americanized life stile. Particularly, the death by
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cardiovascular diseases and cerebrovascular diseases

occupies about one third of the cause of death, and the number

thereof is increasing every vear, so that a countermeasure

for this is becoming a national problem. The degree of the
risk of onset of these arteriosclerotic diseases 1is
considerably increasedby the accumulation of hypertension,

hyperlipemia, impaired glucose tolerance and the like risk

factors. This state of accumulating the risk factors is
called ametabolic syndrome and has been broadly recognized.

[0009]

According to an investigation on 120,000 enterprise

F
—

workers in Japan, it is said that the risk of the onset of

heart diseases becomes 5 times for a parson who has one risk

factor among “obesity”, “hypertension”, “hyperglycemia”,
“hypertriglyceride (neutral fat)emia” and

“hypercholesterolemia” even when it is amild case, and that

pecomes 10 times for a parson who has two of them and 31

times for aparsonwho jointlyhas3or4of them. Inaddition,
according to an investigation by the Ministry of Health,

Labor and Welfare, it is reported that the number of

hypertensive patients is 39,000,000, that of hyperlipemia

15 22,000,000, that of diabetes mellitus (lncluding reserve
patients) is 16,200,000 and that of obesity is 4,680,000,

and these patilients are increasing every year.

10010]

The metabolic syndrome is “a multiple risk factor
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syndrome in which accumulation of visceral fat complicates

with two or more of insulin resistance, glucose metabolism

disorder, dislipidemia and hypertension, basedon the former,

F

which is amorbid state of easily causing arteriosclerosis”,

> and the accumulation of visceral fat is certainly its basic

factor. A fat tissue as a largest secretory tissue in a

Living body is concerned in the maintenance of homeostasis

in the 1living body by producing various endocrine factors.

However, 1t has been found that excess accumulation of

10 wvisceral fat leads a loss of secretory balance of the

endocrine factors to induce various morbid states.

Jr——

Particularly, the secretion quantity of a plasminogen

activatorinhibitor(E@dﬁ&),eatumornecrosisfactor(TNF—a),

leptin and the like endocrine factors increases accompanied

15 Dby the accumulation of visceral fat to induce thrombosis,
insulin resistance, glucose metabolism disorder,
hypertension and the like.

[0011]

On the other hand, it is known that an adiponectin which

20 1s specifically secreted by the fat tissue is generally

present 1in blood at a high concentration, but the

-

concentration thereof decreases accompanied by the

accumulation of visceral fat. Since it is known that the

adlponectin has anti-diabetes, anti-arteriosclerosis,

25 anti-inflammatory action, anti-hypertension and the like

various physiological functions, acceleration of the
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increase of the adiponectin concentration or inhibition of

the decrease of the adiponectin concentration in blood is

very 1mportant for the prevention and treatment of the
metabolic syndrome.

10012]

Conventionally, a drug therapy has also been carried

out as a countermeasure for individual morbid state of the

metabolic syndrome, but the necessity for a prescription,
involvement of side effects and the like are coming into

a subject of discussion. In addition, since it has been

found that even when a treatment is carried out for one morbid

state, 1t develops into a serious morbid state triggered

py other morbid state, it becomes necessary to adjust

F

secretory valance of fat cell-derived endocrine factors

which are present in the upstream of these states. Because

of this, it is considered that reexamination of the exercise
therapy, diet restriction and the like daily life is

important rather than the drug therapy for the prevention
and treatment of the metabolic syndrome caused by the

P

accumulation of the visceral fat. Accordingly, a food or

drink which can be daily ingested, has high safety even when
ingested over a prolonged period of time and is effective

for the prevention and treatment of the metabolic syndrome

caused by the accumulation of the visceral fat, has been

desired.

Patent Reference 1: JP-A-2002-326946¢6



CA 02648653 2008-10-07

Patent Reference 2: JP-A-2004-99539

Patent Reference 3: JP-A-10-84880

Patent Reference 4: JP-A-2001-275614

DISCLOSURE OF TH:

L+

5 PROBLEMS THAT THE INVENTION 1S TO SOLV.

10013]

INVENTION

L

The objective of the i1nvention 1s to provide a fat

accumulation inhibitor or a food or drink for inhibition

of fat accumulation,

which comérises a milk-derived

10 phospholipid as an active ingredient and can inhibit

-

incorporation of a 1lipid into a fat cell by ingesting this.

10014 ]

P

In addition, the objective of the 1nvention is to

provide a visceral fat accumulation inhibitor which can be

15 daily ingested and 1s

effective 1n preventing and treating

metabolic syndrome through its 1ngestion by inhibiting

accumulationof avisceral fatorby inhibiting acceleration

of increase and/or inh

ibition of decrease of an adiponectin

concentration i1n blood, and an agent for accelerating

20 1increase and/or inhibiting decrease of an adiponectin

concentration in bloo

functions are added.

d and a food or drink to which these

MEANS FOR SOLVING THE PROBLEMS

[0015]

25 From the viewpoint of whether or not various

dysfunctions in a living body can be prevented or improved
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by a food material which can be daily 1ngested, the present
inventors have conducted intensive studies by taking note

of a milk or milk material and found that a milk-derived

]
p—

phospholipid has an action to inhibit incorporation of a

lipid into a fat cell, thereby resulting 1in the

accomplishment of the invention. That 1s, the problems was

able to be solved by providing a fat accumulation inhibitor

for a fat cell, which comprises a milk-derived phospholipid
as an active ingredient, or a food orx drink for inhibiting
a fat accumulation in the fat cell, which comprises the
milk~-derived phospholipid.

100106}

In addition, the inventors have conducted intensive

studies on the search of a component which lowers the visceral

P

fat considered to be a cause of the metabolic syndrome and

a component which does not lower the adiponectin

concentration considered to increase the risk of

cardiovascular diseases when its concentration in blood 1is-

lowered, among milk components. As a result, a markedly

high action of inhibition of visceral fat accumulation and

action of acceleration of increase and/or inhibition of

decrease of an adiponectin concentration inblood were found
in a sphingosine-containing phospholipid and a derivative
thereof, thereby resulting in the accomplishment of the

invention.

ON

L-l-

ADVANTAGE OF THE INVENTI
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[0017]

The fat accumulation inhibitor and food or drink for

inhibition of fat accumulation of the invention can 1nhibit

—

excess accumulation of a fat through the inhibition of

"

incorporation of a 1ipid into a fat cell by ingesting them,

so that they are effective for the treatment and prevention

-

of various lifestyle-related diseases.

10018 ]

Also, an agent and food or drink to which an action

of inhibition of visceral fat accumulation or action of

acceleration of increase and/or inhibition of decrease of

an adiponectin concentration in blood of the invention are

added are useful for the prevention and treatment of the

metabolic syndrome which 1is considered to be caused Dby

accumulating the visceral fat or lowering the adiponectin

in blood. In addition, as the agent and food or drink to

o~

which the action of inhibition of visceral fat accumulation

and action of acceleration of increasé and/or inhibition
of decrease of an adiponectin concentration in blood of the
invention are added, since a sphingosine-containing
phospholipid and a derivative thereof, particularly

sphingomyelin, are used, these are possessed of

characteristics in that their supply in a large amount with

relatively low cost is possible and their safety is markedly

high.

BEST MODE FOR CARRYING OUT THE INVENTION

10
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[0019]

The 1nvention provides a fat accumulation inhibitor

for a fat cell, which comprises a milk-derived phospholipid

as an active ingredient, and a food or drink for inhibition

of fat accumulation in a fat cell, which comprises the

milk-derived phospholipid. In the fat accumulation

inhibitor of the invention, a milk-derived phospholipids

is used as an active ingredient. As a raw material of the

milk—-derived phospholipid, for example, a butter milk, a

butter serum, a butter curd, a raw milk, a whey protein

concentrate (WPC) and the like can be exemplified.

10020

As amethod forpreparingthemilk-derivedphospholipid,

for example, for obtaining a phospholipid fraction from a
rawmilk or WPC, amethod forextractingwithether or acetone,
a method with a water-soluble fraction containing a butter

curd or butter serum, and the like conventionally known

method can be exemplified. 1In addition, a milk-derived

phospholipid having an improved purity can be obtained by

purifving these milk-derived phospholipid fractions

through a dialysis, an ammonium sulfate fractionation, a

gel filtration, an 1soelectric precipitation, an 1on

exchange chromatography, a solvent fractionation, an

ultrafiltration (UF), a microfiltration (MF) and the like
techniqgues.

[0021]

11
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The fat accumulation inhibitor of the invention
comprises a milk-derived phospholipid as an active
ingredient, but the same effect can also be exerted by the
use of a milk-derived phospholipid-containing composition
as the milk-derived phospholipid, which 1s prepared from
a milk material such as a butter serum, a butter milk or

 aad
p—

the like and comprises a lipid in an amount of from 20 to

90% by mass based on the total solid and a phospholipid in

an amount of from 40 to 55% by mass based on the total lipid.

10022 ]

As a method for preparing the milk-derived

phospholipid-containing composition, for example, a method

in which a milk or milk material is treated with a

microfiltration (MF) membrane having a pore size of from

0.1to2.0umorwithanultrafiltration (UF) membrane having

a fractionating molecular weight of from 5 to 500 kDa can

be exemplified.
[0023]

In addition, as a method for preparing the

aforementioned milk-derived phospholipid-containing

composition, for example, a method in which a milk or milk

material is adjusted to pH of 4.0 to 5.0 by adding an acid,

thereby removing a caseln protein as a precipitate, and then

treating with an MF membrane having a pore size of from 0.1

to 2.0 pum or with a UF membrane having a fractionating

molecular weight of from 5 to 500 kDa can be exemplified.

12
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[ 0024 ]

Asthemilkormilkmaterial tobeusedinthepreparation

of theaforementionedmilk~derived phospholipid-containing

composition, for example, a butter milk, a butter serum and

the like can be exemplified.

[0025]

As a dosage form of the fat accumulation inhibitor of

the i1nvention, a tablet, a capsule, a granule, powdered
materials, a powder, a syrup and the like preparations in
which a milk-derived phospholipid or milk-derived

phospholipid-containing composition is mixed with a

stabilizer, adiluent, abinder, adisintegrant, a lubricant,

a flavoring agent, a suspension agent, a coating agent and

other optional drugs can be exemplified.

[0026]

The food or drink for inhibition of fat accumulation

of the invention can be prepared as a mixture with a food

material or by blending the milk-derived phospholipid or
milk—-derived phospholipid-containing composition in a

bread, a snack, a cake, a pudding, a drink, a fermented milk,

noodles, a sausage, various types of powdered milk, a baby

food and the 1like.

10027]

A dose of the fat accumulation inhibitor of the

invention may be optioconally decided by taking an object of

the treatment or prevention, symptom, body weight, age, sex

13
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and the like into consideration, but it is desirable in

general that approximately 1% by mass or more of the lipid

to be ingested 1s used as the milk-derived phospholipid.

10028]

In addition, the i1nvention provides a visceral fat

accumulation inhibitor and an agent for accelerating
increase and/or inhibiting decrease of an adiponectin
concentration in blood, which comprises a
sphingosine-containing phospholipid or a derivative
thereof as an active ingredient, and a food or drink to which
its functions are added. As the sphingosine-containing

F
Y

phospholipid or the derivative thereof

, Sphingomyelin 1is

particularly desirable. This is because the sphingomyelin

- —~—

has a markedly high action of inhibition of the wvisceral

fat accumulation and action of acceleration of increase

and/or inhibition of decrease of an adiponectin

concentration in blood.

10029] -

Though the sphingomyelin is contained in a milk in a

large amount of from20to30%bymass inphospholipid, studies

on 1ts functions are limited to a cell level, and the finding

on its physiological functions in a living body is little.

Thus, 1ts effectiveness as a component of nutrient has not

-

far been recognized.

SO

[O030]

Regarding an application of the sphingomyelin, an

14
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antli-inflammatory external agent, an agent for improving

function of digestion and absorption of lipid, an agent for

pheiege

treating dysfunctional disease of intestinal movement

(JP-A-5-186330, JP-A-11-269074, JP-A-2003-252765) and the

like are known, but the action of inhibition of visceral

P

fat accumulation and the action of acceleration of increase

and/or inhibition of decrease of an adiponectin
concentration in blood have not been revealed.
[0031j

The sphingosine-containing phospholipid and a

F

derivative thereof, particularly sphingomyelin, to be used

in the invention may be purified or used as a

sphingomyelin-containing phospholipid. Though the

sphingomyelin is frequently contained in an animal brain

and milk fat, it 1s desirably a milk-derived phospholipid

-

from the viewpoint of carrying out the invention.

[00321]
"As a material of the milk-derived sphingomyelin, for

example, a raw milk, a whey protein concentrate (WPC), a

butter curd, a butter serum and the like can be exemplified.

As a method for preparing the milk-derived sphingomyelin,

for example, a method for extracting with ether or acetone

for obtaining a sphingomyelin-containing phospholipid

fraction from a raw milk, WPC or the like (JP-A-3-47122),

a method which uses a water-soluble fraction containing a

butter curd or a butter serum, and the like conventionally

15
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known method can be exemplified. The sphingomyelin content

of the fraction obtained by employing these materials and
methods 1s about 28% by mass and about 9% by mass,

respectively.

[0033]

In addition, sphingomyelin having improved purity can

pbe obtained by purifying the aforementioned

sphingomyelin-containing phospholipid fraction through a

dialysis, .an ammonium sulfate fractionation, a gel

filtration, an isoelectric precipitation, an ion exchange

chromatography, a solvent fractionation, an

ultrafiltration (UF), a microfiltration (MF) and the like

techniqgues.

[0034]

The sphingomyelin or sphingomyelin-containing

phos'pholipid obtained by the above-mentioned method can be

made 1into liquid, powder, tablets and the like optional forms

and can be directly administered orally. In addition, a

phospholipid composition containing not only the

P

sphingomyelin but also an effective amount of

human

i 1)

phosphatidylcholine defined as a necessary amount o:

nutrition may be used.

[0035]

As the dosage forms of the visceral fat accumulation

inhibitor and agent for accelerating increase and/or

inhibitingdecrease of anadiponectinconcentrationinblood

16
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P
aaal

or the invention, a tablet, a capsule, a granule, powdered

materials, a powder and the like can be exemplified.

[0036]

In addition, as a food or drink to which the action

r‘h

of inhibition of visceral fat accumulation and action of

acceleration of increase and/or inhibition of decrease of

an adiponectin concentration in blood were added, those in
which a sphingosine-containing phospholipid and a

derivative thereof, particularly sphingomyelin, is

contained in amilk, a milk drink, a coffee drink, a Julce,

a jelly, a biscuit, a bread, a noodle, a sausage and the

like food or drink, and various types of powdered milk, as

well as anutritious composition aimed at a suckling, a baby,

a low birth weight infant and the like can be exemplified.

|

Since these can be daily ingested and have the action of

inhibition of visceral fat accumulation and action of

acceleration of increase and/or inhibition of decrease of

an adiponectin concentration in blood, they are useful in

preventing and treating the metabolic syndrome caused by

the increase of visceral fat and decrease of the adiponectin
in blood.

10037]

In order to exert the action of inhibition of visceral

fat accumulation and action of acceleration of increase

E' o

and/or inhibition of decrease of an adiponectin

concentration i1in blood by the agent and food or drink to

17
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which the action of inhibition of visceral fat accumulation

and action of acceleration of increase and/or inhibition

Pt

of decrease of an adiponectin concentration in blood were

added, the blending amounts and the like may be adjusted

such a manner that from 0.1 to 5,000 mg per day of a

sphingosine—-containing phospholipid and a derivative

thereof, particularly sphingomyelin, can be ingested 1n the

case of adult.

[0038]

The followingdescribes the invention further indetail

with reference to examples and test examples, but these are

simple exemplifications so that the invention 1s not

restricted thereby.

EXAMPLES

10039]

d

|

Example 1]

P

20% by mass solution of a butter serum powder (SM 2,

manufactured by Corman) was prepared, and the pH-was adjusted
to 4.5 by adding 5 M hydrochloric acid. This solution was

allowed to stand at 50°C for 1 hour to effect precipitation

of a casein protein. This precipitate was removed by using

a filter press, and the thus obtained aqueous solution was

treated with an MF membrane (manufactured by SCT) having

aporesizeofl.4dumtoobtainaconcentratedliquidfraction.

This concentrated liguid fraction was subjected to a

freeze-drying treatment to obtain a milk-derlved

18
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phospholipid-containing composition. This milk-derived

phospholipid-containing composition contained, per the

total solid, 56% bymass of a 1lipid, 25% bymass of a protein,

—
-

13% by mass of a carbohydrate and 6% by mass of an ash, and

48% by mass of the total lipid was a phospholipid.

10040 ]

| Example 2]

15% by mass solution of a butter milk powder

(manufactured by Snow Brand Milk Products Co., Ltd.) was
prepared, and the pH was adjusted to 4.5 by adding 1 M

hydrochloric acid. This solution was allowed to stand at

I}

40°C for 30 minutes to e:

fect precipitation of a casein

protein. After removing this precipitate by using a

clarifier, the thus obtained supernatant was treated with

1}

an MF membrane (manufactured by SCT) having a pore size O:

0.1 um to obtain a concentrated liguid fraction. This

concentrated liquid fraction was subjected to a

freeze-drying treatment to obtain a milk-derived

phospholipid-containing composition. This milk-derived
phospholipid~-containing composition contained, per the
total solid, 50% by mass of a lipid, 27% by mass of a protein,

16% by mass of a carbohydrate and 7% by mass of an ash, and

40% by mass of the total lipid was a phospholipid.

0041 ]

[Test Example 1]

(Verification of action of inhibition of fat
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accumulation i1n fat cell)

Using the milk-derived phospholipid-containing

compositions obtained in Examples 1 and 2, an actilion of

inhibition of fat accumulation in a fat cell was verified.

The test was carried out by allowing a mouse-derived

precursor fat cell 3T3-L1 todifferentiate into a fat cell,

and comparing the amount of neutral fat in the fat cell.

The 3T3-1L1 cells suspended in Dulbecco’s modified Eagle’s

P

medium (DMEM) comprising 10% by mass of fetal bovine serum

were inoculated into a 6 well plate and cultured at 37°C

for 10 days. Thereafter, the 3T3-L1 cells were

differentiated into a fat cell by culturing for 2 days using

a medium containing 0.25 pM dexamethasone, (.5 mM

isobutylmethylxanthine and 10 nM insulin. The thus

obtained fat cell was cultured for about 1 week using the
medium in which the dexamethasone and

isobutylmethylxanthine were removed and the 10 nM 1nsulin

alone and a phospholipid-containing -composition (final

phospholipid concentration, from 5 to 25 pg/ml) were added

therein, and an amount of the neutral fat was measured. 1In

addition, themediumcontaining the 10 nM insulinalonewhich

was cultured for about 1 week was used as a control.

[0042]

The results are shown in Table 1. In comparison with

o —

the control, the significant action of inhibition of fat

accumulation was found in Examples 1 and 2 as the invention.

20
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Also, the action of inhibition of fat accumulation was found

alsoino-Lipid énd Pp-Lipidwhichwerecommerciallyavailable

milk-derived phospholipids, but their effects were lower

thanthosecﬁfExamples].ade. In addition, it was revealed

5 that this action of inhibition of fat accumulation depends

on the concentration of the milk-derived phospholipid. On

,

the other hand, the action of inhibition of fat accumulation

in the fat cell was found also in the case that the soybean

lecithin or egg yolk lecithin, as the soybean- or egg

10 volk-derived phospholipids, was added, but the effect was

lower than the case that the milk-derived phospholipid of

e

Examples 1 and 2 was added. This shows that the action of

inhibition of fat accumulation ina fat cell of milk-derived

phospholipid is superior to the action of inhibition of fat

15 accumulation in a fat cell of other phospholipids.

[0043]
| Table 1}
Substances Phospholipid Fat accumulation
administered concentration inhibition ratio
| [ng/ml] [ %]
1. Control 0.0 -
2. Commercially 10.0 0.2
avalillable product
(aa—-Lipid) 10.0 9.3
3. Commercially
available product 10.0 7.1
4. Soybean lectin -0 9.0
5. Egg yolk lectin 10.0 12.7
6. Example 1 20.0 16.2
7. Example 1 10.0 14.8
8. Example 1
9. Example 2
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10044 ]
[Test Example 2]

P

(Verification of action of inhibition of

i
1
D
t

o accumulation in fat cell in living body)

An animal test was carried out using 5 animals per group

P

of Wistar-type rat of 6 weeks of age by a group in which

a fat calorie ratio was set to about 10% by mass with a lard

and a corn oil (ordinary diet group), a group in which a

10 high-fat fat was fed by setting the fat calorie ratio to

r 1)

o0% by mass (control group), and groups in which a part o:

the high-fat fat was replaced by each phospholipids

(invention group, o-Lipid group, soybean lecithin group,

egg yolk lecithin group). After 1 week of preliminary

15 rearing, rearing was carried out for 4 weeks by freely

providing the diet based on each condition and freely

providing water every day. Thereafter, a body weight gain,

a feed efficiency, a fat tissue mass in epididymis fat and

a fat tissue mass in perirenal fat were measured.

20 [0045]
The results are shown in Table 2. Predominant
difference in feed ingestion amount was not found among

groups. Incomparisonwith thecontrol group, the invention

group showed significantly low values in terms of the body

25 weight gain and fat tissue masses in perirenal and

peri-testicular. In addition, the inventive group also
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iy

showed low values 1n terms of the respective indexes in

comparison with other phospholipid groups. This shows that
the milk-derived phospholipid-containing composition
obtained i1in Example 1 has excellent action of inhibition

P

of accumulation in a fat cell.

(0046}
| Table 2]
;Body weight Feed T Periréﬂal Peri~testicular
| gain efficiency fat tissue fat tissue
B [g] (51 | [g) [g]
| Ordinary diet group 116.0 0.16 | 6.2 | 5.7
 Control group (high 132.5 0.26 10.5 9.8
fat diet)
a_Llpid group 126.2 0.25 9.5 8.9
Soybean lectin group | 125.4 0.25 9.4 9.1
Egg yolk lectin group | 127.1 0.25 9.7 9.2
Invention group 120.7 0.23 } 7.8 7.4
(0047 ]

[Example 3]
00 g of the milk-derived phospholipid-containing

composition of Example 1 was dissolved in 4950 g of deionized

water, heated to 50°C and then mixed under stirring at 6000

repm for 30 minutes using a TK homo-mixer (TK ROBO MICS;

manufactured by Tokushu Kika Kogyo) toobtainamilk~-derived
phospholipid-containing composition solution comprising
250 mg/100 g of the milk-derived phospholipid-containing
composition. 4.0 kg of this milk-derived

phospholipid-containing composition solution was blended
with 5.0 kg of a casein, 5.0 kg of a soybean protein, 1.0

P

kgof afishoil, 3.0 kgofaperillaoil, 18.0 kgof adextrin,

6.0 kg of a mineral mixture, 1.95 kg of a vitamin mixture,
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2.0 kg of an emulsifier, 4.0 kg of a stabilizer and 0.05

kg of a fragrance, packed in a 200 m1l capacity retort pouch

and sterilized at 121°C for 20 minutes using a retort

sterilizer (a first order pressure container, TYPE:

> RCS-4CRTGN, manufactured by Hisaka Works) to obtain 50 kg

r—

0f the liquid nutriment composition for inhibition of fat

'l

accumulation of the invention.

1 0048 ]

| Example 4]

10 10 g of the milk-derived phospholipid-containing

composition of Example 1 was dissolved in 700 g of deionized

water, heated to 50°C and then mixed under stirring at 9500

rpm for 30 minutes using an ultra-disperser (ULTRA-TURRAX

T-25; manufactured by IKA Japan). 40 g of a sorbitol, 2

a fragrance, 5 g of a pectin, 5

U B

15 g of an acidulant, 2 g o:

g of amilk serum protein concentrate, 1 gof calcium lactate

and 235 g of deionized water were added to this solution,

and this was mixed under stirring, and then packed in a 200

ml capacitydrink pouch and sterilized at 85°C for 20 minutes,

20 and then sealed to prepare 5 bags (200 g) of the gelatinous

food for inhibition of fat accumulation of the invention.

In all cases of the gelatinous food for inhibition of fat

accumulation obtained in this manner, precipitate and the

like were not found and storange flavor was not felt. 1In

25 this connection, a milk-derived phospholipid-containing

#

composition was contained in this gelatinous food for

24



CA 02648653 2008-10-07

inhibition of fat accumulation in an amount of 100 mg per
100 g.
[0049]

| Example 5]

5 Afterdissolving2gofanacidulantin700gofdeionized

water, 10 g of a milk-derived phospholipid-containing
composition was dissolved therein and this was heated to

50°C and then mixed under stirring at 9500 rpm for 30 minutes

using an ultra-disperser (ULTRA-TURRAX T-25; manufactured

10 by IKA Japan). 100 gof amaltitol, 20 g of a reduced starch

*

syrup, 2 g of a fragrance and 166 g of deionized water were

added thereto, and then that was packed in a 100 ml capacity

glass bottle and sterilized at 90°C for 15 minutes, and then

sealed to prepare 10 bottles (100 ml) of a drink for fat

1)

15 accumulation inhibition. In all cases of the drink for fat

accumulation inhibition obtained in this manner,

precipitate was not found and strange taste was not felt.

n this connection, amilk-derived phospholipid-containing-

compositionwas contained in thisdrink for fat accumulation

P

20 1nhibition in an amount of 250 mg per 100 g.

[0050]

[Example 6]

Themilk-derived phospholipid-containing composition

of Example 1l wasdissolved in 98 kgof deionizedwater, heated

25 to 50°C and then mixed under stirring at 3600 rpm for 40

minutes using a TK homo-mixer (MARK II model 160;
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manufactured by Tokushu Kika Kogyo) toobtainamilk-derived

phospholipid-containing compositionsolution comprising 80

mg/100 g of the milk-derived phospholipid-containing

composition. 10 kg of this milk-derived

phospholipid-containing composition solution was blended

a fat-free milk, 4

1)

with 12 kg of a soybean cake, 14 kg o

kg of a soybean o0il, 2 kg of a corn oil, 23.2 kg of a palm
oil, 14 kg of a cornstarch, 9 kg of a wheat flour, 2 kg of

a wheat bran, 5kgof avitaminmixture, 2.8 kgof acellulose

and 2 kg of a mineral mixture, and sterilized at 120°C for

4 minutes to produce 100 kg of the dog breeding feed for

inhibition of fat accumulation of the invention. In this

connection, a milk-derived phospholipid-containing

composition was contained 1n this dog breeding feed for

inhibition of fat accumulation in an amount of 8 mg per 100
g .
[0051]
[Example 7]

Aproteasewas allowed toreact with 10% by mass aqueous
solution of a whey protein concentrate (WPC), and the thus
obtained reaction liquid was extracted with

chloroform~methanol (2:1) and then concentrated, and

further extracted with acetone to obtain a complex lipid

fraction. Next, this complex lipid fraction was treated

with a fluorosilyl column chromatography and subjected to

a stepwise extraction with chloroform-methanol solution to
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obtain aphospholipid fraction. Thisphospholipidfraction

was treated with a silica-gel chromatography and subjected

toastepwise extractionwith chloroform-methanol solution,

and the product was freeze-dried to obtain sphingomyelin.

When this sphingomyelin was treated with a thin-layer

g

chromatography and then subjected to a development of color

withDittmer’ s reagent andmeasuredbyadensitometrymethod,

the sphingomyelin content was 95.2% by mass. The

sphingomyelin obtained in this manner can be used directly

as a visceral fat accumulation inhibitor and an agent for

accelerating 1ncrease and/or inhibiting decrease of an

adiponectin concentration in blood.

[0052]

| Test Example 3]

g

(Verification of action of acceleration of increase

{

and/or inhibition of decrease of adiponectin concentration

in blood)

Using the sphingomyelin obtained in Example 7, an

action of acceleration of increase and/or inhibition of

decrease of an adiponectin concentration in blood was

verified. An animal test was carried out using 8 animals

per group by a group in which a high fat feed blended with

sphingomyelin was fed (sphingomyelindiet group) and a group

1n which a high fat feed not blended with sphingomyelin was

fed (high fat diet group). The high fat diet was prepared

using a milk casein as a protein source and a butter oil
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as a 1lipid source. In the animal test, a feed was provided

until the 4*" week after rearing, and thereafter the group

was divided into 5 groups, and the high fat feed or
sphingomyelin—blendedlxnﬂifat.feedvﬁmsprovidedtnujj.the
> gth week. Blood collection was carried out on the 4" week
and on the 8% week, and an adiponectin concentration 1in
blood was measured using a Mouse/Rat Adiponectin ELISA Kit

(manufactured by Otsuka Pharmaceutical Co., Ltd.).

[0053]

10 The results are shown in Table 3. According to this,
it was revealed that the adiponectin concentration in blood
in the high fat diet group decreases with the lapse of time,

while it increases in the sphingomyelin diet group. That

is, it was found that increase of the adiponectin

15 concentration in blood is accelerated or its decrease 1S

inhibited by the ingestion of sphingomyelin.

[0054 ]
[Table 3]
Feed’gréup Adiponegfin concentration in
- blood (ug/ml) B
4 weeks 8 weeks
High fat diet 11.54 11.07
Sphingomyelin (Example 10.88 15.65
7) diet ‘ | ) i ) -
20 [0055]

[Test Example 4]

(Verificationcﬁfactioncvaisceral:&N:accumulation

inhibition)

28
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P

all

visceral fat accumulation was

An animal test was carried out using 8 animals

per group by a group in which a high fat feed blended with

sphingomyelin was

in which a high fat

fed

(high fat diet group).

fat feed was provided until the

In the animal test,

4th

fed (sphingomyelin diet group) and a group

feed not blended with sphingomyelin was

the high

week after rearing, and

thereafter the group was divided into 5 groups, and the high

until the 8" week.

week,

peri-testicular,

measured.

10056]

the amount of

P

perirenal,

visceral fats

posterior abdominal)

The results are shown in Table 4.

it was revealed tha

(mesenteric,

fat feed or sphingomyelin-blended high fat feed was provided

By carrying out dissection on the 8%

was

According to this,

t, in comparison with the amount of the

visceral fat of the high fat diet group, the sphingomyeiin-

diet group generally shows low values.

that the accumulation of the visceral

ingesting sphingomyeliln.

That is, 1t was found

fat is inhibited by

[0057]
[Table 4]
Feed group Amount of visceral fat (g) |
Mesenteric | peri- | Perirenal | posterior
testicular | abdominal
High fat diet 2.96 | 3.068 0.98 2.56
" Sphingomyelin 2.19 3.22 0.74 2.11
(Example 7) diet
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0058 ]
[Example 8]
Materialsweremixedbasedonthemixture shownin Table

5 5, and that was granulated and then packed in a capsule to

produce capsules towhich anactionof inhibitionof visceral

fat accumulation or an action of acceleration of increase

and/or inhibition of decrease of an adiponectiln

concentration in blood was added.

10 [0059]
[Table 5]
; (%3 by mass)
' Sphingomyelin (Example 7) 20
' Lactose | 24 .5
| Soluble starch | 55
Magnesium stearate | 0.5
[0060]

[Example 9]
15 Materialsweremixedbasedonthemixture shown i1n Table

6 and that was packed in a container and then heat-sterilized

to produce a drink for inhibition of visceral fat

accumulation or a drink for acceleration of increase and/or

inhibition of decrease of an adiponectin concentration in
20 blood.

[0061]

[Table 6]
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(% by mass)
Sphingomyelin (Example 7) 2.9
Ssugar 7.5
| Citric acid 0.6
Apple Jjuice 10
| Water 719.4
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The embodiments of the i1nvention in which an exclusive

property or privilege 1s claimed are deflned as follows:

1. A fat accumulation inhibitor for a fat cell

comprising a milk-derived phospholipid-containing
composition obtained by treating a milk or milk material

with a microfiltration (MF) membrane having a pore size

of from 0.1 to 2.0 um or with an ultrafiltration (UF)

membrane having a fractionating molecular weight of from
5 to 500 kDa, wherein the milk-derived phospholipid-
containing composition comprises a lipid in an amount of
from 20 to 90% by mass based on the total solid and a

phospholipid in an amount of from 40 to 55% by mass based

on the total lipid.

2 . A fat accumulation inhibitor for a fat cell
comprising a milk-derived phospholipid-containing

composition obtained by adjusting a milk or milk material

to pH of 4.0 to 5.0 by addling an acid, thereby removing a

caseln proteln as a precipitate, and then treating with

an MF membrane having a pore size of from 0.1 to 2.0 um

or with a UF membrane having a fractionating molecular

weight of from 5 to 500 kDa, wherein the milk-derived

phospholipid-containing composition comprises a lipid 1n

an amount of from 20 to 90% by mass based on the total

ﬁ

solid and a phospholipid 1in an amount of from 40 to 55%

by mass based on the total lipid.

3. The fat accumulation inhibitor according to claim 1

or 2, wherein the milk or milk material 1s a butter serum

or a butter milk.
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4 A visceral fat accumulation inhibitor, which

comprises a sphingosine-containing phospholipid as the

active i1ngredient.

5. The visceral fat accumulation i1nhibitor according to
claim 4, wherein the sphingosine-containing phospholipid

18 sphingomyelin.

0. An agent for accelerating increase and/or inhibiting

decrease of an adiponectin concentration in blood, which
comprises a sphingosine-containing phospholipid as the

active ingredient.

7. The agent for accelerating increase and/or
inhibiting decrease of an adiponectin concentration in
blood according to claim 6, wherelin the sphingosine-

containing phospholipid is sphingomyelin.

8 . A food or drink for inhibition of fat accumulation

in a fat cell, which comprises a milk-derived
phospholipid-containing composition, wherein the milk-

derived phospholipid-contalining composition comprises a

lipid in an amount of from 20 to 90% by mass based on the

total solid and a phospholipid in an amount of from 40 to

55% by mass based on the total lipid.

9. A food or drink for inhibition of visceral fat
accumulation, which comprises a sphingosine-containing

phospholipid.
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10. The food or drink for inhibition of wvisceral fat

accumulation according to claim 9, wherein the

sphingosine-containing phospholipid is sphingomyelin.

11. A food or drink for accelerating increase and/or

ﬁ

inhibiting decrease of an adiponectin concentration in

blood, which comprises a sphingosine-containing

phospholipid.

12. The food or drink for accelerating increase and/or
inhibiting decrease of an adiponectin concentration in
blood according to claim 11, wherein the sphingosine-

containing phospholipid i1s sphingomyelin.
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