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SPECI FI CATI ON  SKI N MO STURI ZI NG AGENT FOR ORAL

| NTAKE AND FUNCTI ONAL FOOD AND DRI NKS 5 FIELD OF ART

The present invention relates to a skin noisturizer

for oral intake that produces a skin noisturizing

effect by the oral route, functional food and

beverage having such 10 effect, and use thereof.
BACKGROUND ART Mani festation of a noisturizing effect

to pronbte npDisture ret@MRGIRLJATISKI N tissues are

known to include noisture retention in the cornea

| ayer of epiderms by 15 the increase of what is

call ed natural noisturizing factors, which are

mai ARy NAEHFOEERT 201N QAP ENE BPROFDH ABTAEF 48D FUi L Qhd: FOOD
retention in the corneocytes by the increase of

intercel lular |ipids, mhi@HDaBglggsa barrier for
retaining noisture in the corneal |ayer; prevention

of washout of 20 the natural noisturizing factors;
andptpepl pke,fhe am no acids constituting the

essential part of the natural noisturizing factors

are supphieglrbyegh apstd o of Ad1laag@r kB, a WRigmbSsBurizer
protein produced by epidermal keratinocytes. Thus
prometi Ona Dfiftidiag@hian products an gdiaysoantumpethgnéffect
25 role in the manifestation of the noisturizing

ef f egttheOnral heuitehefuhantona hfepdelddibaret fp¢ g,ving such
which include a variety of |ipids, are generated by

a nefbeftof arAzysat Heerdo*eactions in the epidernis.

Anong others, ceramnm de
BACKGROUND ART

Manifestation of a moisturizing effect to promote
moisture retention in skin tissues are known to include
moisture retention in the corneal layer of epidermis by
the increaseof what is callednaturalmoisturizing factors,
which are mainly composed of particular amino acids;
moisture retention in the corneocytes by the increase of
intercellular lipids, which act as a barrier for retaining
moisture in the corneal layer; prevention of washout of
the natural moisturizing factors; and the like. The amino
acids constituting the essential part of the natural
moisturizing factors are suppliedbydigestionof filaggrin,
which is a protein produced by epidermal keratinocytes.
Thus promotion of filaggrin production plays an important
role in the manifestation of the moisturizing effect. On
the other hand, intercellular lipids, which include a

variety of lipids, are generated by a number of enzymatic
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generation is particularly inportant, wherein

formation of a sphingosine skeleton by serine

pal mtoyl transferase plays an inportant role. 5

Many researches have hitherto been nade for

conponents havi ngaski n noi sturi zing

effect,particularly in the field of cosnetics and

skin preparations for external use. For exanple,

t herg, have, peapd fmneAResal s hRodddotBEMBNt 8draft hK
whey or purified products thereof to cosnetics or the

10 ddikeratddh ian pexpectabir0f OhpProO&Ee) Npherein formation
anoi sturizingeffect. Specifically, Patent

Pubd f @atplohsgds ame sZetleach bhater iext pahal t oge tafansferase
fermented m | k whey producesa noisturizing effect.
Patelrty Publ iiggtdmgrend dicdel.oses that a skin

preparation for external use containing proteinase

and a IBroufeefersipelaaedhttisiriabere Eedi paGOEPCcRent s
has a  noisturizing effect, and Lactobacillus . ,
helfkﬁe‘tﬂift%%Sﬂ%“md’ul§glu6§é&na§fafn’?cé?xal?ﬁp’1tewd¥lat”&é/ tnEhpdield
a(:iquacteyci.%l.s FQ¥E&95' no disqhgsure IS {oundli%eanyFo
r ef%er EREEE TP it UAIAG RHTRAPATERLS POBI TERTT oH 3°° *
t hat | SturL.zZi ' [ j

ex?@?ﬁnl dsg%gféLQ%Y%égﬁﬁf%ﬁgahgﬁsggggﬁén?gfﬁg%?gg%%hted
M s MheKeyRAt k-1 Pubkicaldt Athdiks6kasesothatias or the
culture or a netabolite of Lactobacillus helveticus

M Kli-i@2 0 St it ah e xpEERM:Pod 3G F)ohasi ray a el anagenesgeffect.
inhibitory effect and a col | agenogenesis 25 pronotive

ef fSgetci fouwta 1tllyi, s PagketeRoklisatsipent 1 abodit2 ateach that
noi sturizing effect. Patent Publications 2 and 3 o

f ureHernégni B¢ AT T2 ea&edgrt bhy e AT o4lugigsna molsturizing

pr%% e%%honPE%%n%XE8£T§La %gn 3 discloses that a skin
preparation for external use containing proteinase and a
culture supernatant of lactic acid bacteria has a
moisturizing effect, and Lactobacillus helveticus is
disclosed as an example of the lactic acid bacteria.

However, no disclosure is found in any references,

including this Patent Publication 3, that a moisturizing
effect is confirmed in actual external use of Lactobacillus
helveticus fermented milk whey. Patent Publication 4
discloses that a culture or a metabolite of Lactobacillus
helveticus MIKI-020 strain (FERM P-13678) has a
melanogenesis inhibitory effect and a collagenogenesis
promotive effect, but this reference is silent about a
moisturizing effect.

Patent Publications 2 and 3 further contain
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containing fernented ml k whey may be used for food

and beverage. However, there is no indication as to

how the skin preparation for external use could be

used for food 5 and beverage and what effect is

produced by such use. Apart fromfernmented mlk

whey, there have been sone proposals of conponents

that produce a noisturizing effect both by ora

I Ntk A iyh £xtrernal suse. pheyeYeEioht £68 eRbérnal use
accepted as a conmon rule that a conmponent confirnmed

10 don thaive ran fefreetednmone wbety enshced disechiflvint fioked and
simlar effect also in the other route. There are

marhe worgonenti®wetvieat, toe notihave iodipatabheaeffedioy the
in both of the routes. Patent Publication 1:

JP-2001 P3ERBTAALPAt EAF PUlA T sk 2oudp-he -wrgkdgratood

15 Patent Publication 3: WD 01-019324-A
PUBIi% RGVET e #PIo0H2L863465 A lémﬁ%ﬂ%ﬁﬁ%ﬁéuch use.

| NVENTI.ON | t b t, of. .t he t t
provi déP aFGnEFP%nQTB?I%%“%%Hl%éverggz %al s%a%%gnagome

Sk' noﬁ)%slgq_s HE, Eggfﬁfcge&f ttBEQ&'EQe %ﬁ%léﬂl%ﬂ@ggfect

uri z or ora e for use in such

fu'ﬂ)%tt'hog§| o£900d; n @k RENELYUBxt &L ST didW. t QidW&rer, it is
present invention, there is provided a skin

WDM&&U&béeptEara@réﬂcdebakeumenpmaslauydmpqmenactbnéirmed
25 conponent fernented m | k whey obtai ned by
f ettoehbati om eoffeati Lk eowe¢ hrdudet ebasi @shﬁeit/éthiecaémilar

According to the present invention, there is also
pr Gifest 2 LpetinoRas ofto6d BHRE DevSiafe ééﬁﬁ%?@’ﬁ@mPﬂ%ents

above
that do not have comparable effects in both of the routes.

Patent Publication 1: JP-2001-31557-A

Patent Publication 2: JP-11-228339-A

Patent Publication 3: WO-01-019324-A

Patent Publication 4: JP-2002-80340-A
SUMMARY OF THE INVENTION

It is an object of the present invention to provide
functional food and beverage that produce a skin
moisturizing effect through oral intake, and a skin
moisturizer for oral intake for use in such functional food
and beverage.

According to the present invention, there is provided
a skin moisturizer for oral intake comprising as an active
component fermented milk whey obtained by fermentation of
milk with Lactobacillus helveticus.

According to the present invention, there is also
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skin noisturizer for oral intake, and having a
nmoi sturizing effect. According to the present
invention, there is further 5 provided use of
fermented m | k whey obtained by fernentation of mlk
wi th Lactobacillus helveticus for the manufacture of
a skin noisturizer for oral intake or functional food
and beverage having a skin noisturizing effect.

AC c;gcgvll }159@1 PLEs e Jl AV E Bte'v@?agte hes diss ﬂrgolwléi Qfove

10 "a nethod for noisturizing skin conprising orally

adnd i 5HEL 5 par{ e& peBt-ed M kK uwhey bt wiety Bynoisturizing
fermentation of mlk with Lactobacillus helveticus,

to erdtj ect. The active conponent of the skin

noi sturizer for oral intake and the functional food

and beveragelicgntai thagrtdrentlSnenstani zere aecer dungher
to the present invention, is fernmented m |k whey
oMﬂmQﬂyﬁQQm$%©ﬁéﬁﬁ@@@éﬁd@ﬂhﬁWh@WWbﬁal%%%PﬁﬁééWﬁPG§tlon
hel veti cus, of which safety has been confir

t hr‘gu@hlbr"a’rtri HEgkE LTS ”Salheje%i‘e’l ‘T%ﬁwffornti}?%f“&ﬂuflaﬁﬁure

b d by th h..,20
ot 7, "EAB BBt THCOLE” | HiaRe ey baFBxpRar i gl Tood
pfo {15, AURRLESSL AN Of %'m ﬁgxgsﬁlg aiiged: bycghange

He “Seaso I nprove in skin
Cond' t 'A%%rleBEEE%%%DpEU@% MENES tGhonl HEnd WﬁWb%Vlded
The present invention will now be explalned in

detaaidet ho2b fohe meKishui@izshyr skeh Eompof @l ng ndakely
according to the present invention contains, as an
ac tadwe ngerpanet § e riaytrashn bk mhiel aktfeyi nsist lay ﬁe@meytatlon

fermentation of mlk with 4 Lactobacillus helveticus.
of milk with Lactobacillus helveticus, to a subject.

The active component of the skin moisturizer for oral
intake and the functional food and beverage containing the
moisturizer according to the present invention, is
fermented milk whey obtained by fermentation of milk with
Lactobacillus helveticus, of which safety has been
confirmed through oral intake. Thus, an excellent
moisturizing effect may be achieved by the oral route with
safety, ahd continuous intake may be expected to provide
suppression of skin dryness caused by change of the seasons
or climate, and improvement in skin conditions.
PREFERRED EMBODIMENTS OF THE INVENTION

The present invention will now be explained in detail.

The skin moisturizer for oral intake according to the
present invention contains, as an active component,

fermented milk whey obtained by fermentation of milk with
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It is preferred to use a strain of Lactobacillus

hel veti cus havi ng hi gh extracel |l ul ar proteinase

activity. For exanple, strains having a U 0OD590

val ue of not lower 5 than 400 are, preferred, as
measured in accordance with the nmethod of Yamanoto

et al. (Yamanoto N. et al., J. Biochem (1993) 114,

740) based on the nethod of Twining et al. (Tw ning,

S., 1 AP8bp, Bi oCheme AR 3440 (1984)). Specifically,
strains of Lactobacillus helveticus having 10 the

fol | owing kagiesricale@y cal upeopektirasnmay becusedcillus
Bacteri ol ogi cal Properties 1. Morphol ogi cal

Pr opertéescudhaShapeniofh eettacelohr Podbikityserenavity.
15 3) Spore formation: none 4) Gamstain: positive

2. Fhysicirodiccals tProperihéednd)a CACaL49evptoeduet ingrf: lower
negative 2) Indol e production ative 20 3) ,

Ni t e 4P8dues PGS feﬁé@étf i %m&)aSAéPgb% agﬂe\mﬁnce with the
facul tative anaerobic 5). Formation

aci®f Fr¥hCgl VTR by ¢th erl(gc?fr}aé“ofté’r]ﬁerﬁ F?Lon é\n %ﬁ&fhhem

for n.of, g 8 0 r gr ad 2

itk WS R
(Twining, S., Anal. Biochem. 143 3410 (1984)).
Specifically, strains of Lactobacillus helveticus having

the following bacteriological properties may be used.

Bacteriological Properties

1. Morphological Properties
1) Shape of cell: rod
2) Motility: none
3) Spore formation: none
4) Gram stain: positive
2. Physiological Properties
1) Catalase production: negative
2) Indole production: negative
3) Nitrate reduction: negative
4) Aerobic growth: facultative anaerobic
5) Formation of DL(-)lactic acid from glucose by
homolactic fermentation without formation of gases
6) Carbohydrate degradation:
glucose: +
lactose: +

mannose: -+
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gal actose: + sucrose: - maltose: 5 xylose: -
rhammose: - cell obiose: - trehalose: - nelibiose: 10
raf fi nose: - stachyose: - mannitol: - sorbitol: -
esculin: 15 salicin: An exanple of such preferred
strains of Lactobacillus helveticus is Lactobacillus
hel veticus CM4 (deposited at International Patent
Organi sm Depositary, National Institute of Advanced
I ndustri al ¢ Scd@nee and Technol ogy, 20 Tsukuba Centr al
6, 1-1-1 Hi gashi, Tsukuba-shi, Ibaraki, Japan, under
accessi on oseERM BP- 6060 on August 15, 1997)
(referred to as CM4 hereinbelow). CW4 has been
deposi t ed sunderset:heabove -nmenti oned accessi on nunber
under the Budapest Treaty on the International
Recogni ti @&#1dfos®5 the Deposit of M croorganisns for

t he Purposes of Patent Procedure, and has al ready
been pat ertd®S€thé fernented nilk whey may be
obtai ned by adding a 6 fernmented mlk starter
cont ai ni nd CA&CSH4ciTl | ushel veti cus

cellobiose: -
trehalose: -
melibiose: -
raffinose: -
stachyose: -
mannitol: -
sorbitol: -
esculin: -
salicin: -

An example of such preferred strains of Lactobacillus
helveticus is Lactobacillus helveticus CM-4 (deposited at
International Patent Organism Depositary, National
Institute of Advanced Industrial Science and Technology,
Tsukuba Central 6, 1-1-1 Higashi, Tsukuba-shi, Ibaraki,
Japan, under accession number FERM BP-6060 on August 15,
1997) (referred to as CM-4 hereinbelow). CM-4 has been
depositedunder the above-mentioned accession number under
the Budapest Treaty on the International Recognition of
the Deposit of Microorganisms for the Purposes of Patent
Procedure, énd has already been patented.

The fermented milk whey may be obtained by adding a
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to mlk, suitably selecting fernentation conditions,

such as tenperature, and fernenting the m |k under

the selected conditions. 5 The fernented m |k whey

as an active conmponent, nmay be obtained by

separating whey fromthe resulting fermented mlk

t hrough an ordi nary separation process, such as
centrifugation or filtration. The fernmented m |k per

S€ é%ﬁguﬁgdﬁe LaLien, -OhS¢RLAe +WREY i TRY she 1Weed cus
wi t'h™"or Wi thout “surtabl e fractionati on,

conceRt i at i O+ U ki eat i 8§, £ Ofmelnht@ thilokeco®ditgns, such
whey or ifs concentrate may be powdered by

| yaphicbhgatheare! SRt ayrdéyt ngy theenirchobaci theaselected
hel veticus is preferably in the form of a

pr el tdireeds starter having sufficiently high

activity. 15 The initial cell count may preferably

be abolthel (Bri@tedemiisknbhe Thes fadr eit’éf AP ORIEY » 1ay
as an active conmponent may also be obtained b

ofier FBRE A0 ORI LA LHTGHARPY 6™ e GEPT Lhb %G Fented

yeast, for inproved flavor and palatabilit 20 n
! b e Ak g Aty eo0aEahEel PROYaRG ohar o

f OOdenacnrd éleg\slatetri%gxebrsyfg%@a;tifo%o.ds 'Ifhc?zr f§9ﬁgh_fc.éﬁdmfﬁ@|ptei} se

USES. ral n - of east is not particularly

i nited@andp 08y i Bhef &F akly rhe e df Piie X@PbE, uyeastith or
of the genus  Saccharonmyces, such as Saccharonyces

cerngwirdiae.sulhende Gankenbnatibhe yeaséntmytsomtably
be sel ected depending on the purpose. The starting
matgerd i i qadionmayp rbehe flokeexanpiles wasiynar 1ts gopgentrate
such as cow s mlk, horse's mlk, sheep's mlk, or

may be powdered by lyophilization or spray drying.

The Lactobacillus helveticus is preferably in the form
ofapre—culturedstarterhavingsufficientlyhighactivity.
The initial cell count may preferably be about 10°-10°
cells/ml.

The fermented milk whey as an active component may also
be obtained by cofermentétion with Lactobacillus
helveticusandayeast,forimprovedflavoréndpalatability,
when the fermented milk whey is to be used in functional
food and beverage, such as foods for specified health uses.
The strain of the yeast is not particularly limited, and
may preferably be, for example, yeast of the genus
Saccharomyces, such as Saccharomyces cerevisiae. The
content of the yeast may suitably be selected depending

on the purpose.

The starting material milk may be, for example, animal
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goat's mlk; vegetable mlk, such as soybean mlk; or
processed m |k thereof, such as skimmlKk,
reconstituted mlk, powderedm |k, orcondensed m | k.
Among these, cow s 5 m |k, soybeanm |k, and processed
mlk thereof are preferred, wth cows mlk and its
processed m |k being particularly preferred. The
solid content -of the milk is not particularly
lindied, s@ndasfehwexapple, sk mim ksné8g's milk, or
sol1d-non-fat content 10 may usually be about 3 to
15 Y% ' angh By ey 4 el iM% shutht Be kbgbtaaf milk; or
productivity. The fernmentation nay be perforned
usugt b e Sy S allixC thekesEj rsech aid sute, mf bk, excanplstiatuted
25 to 45 C, preferably 30 to 45 C, for 3 to 72
houtisl k ppeféeabliynil? ,tar énthoussd mibkandAhpeg these, cow's
fermentation may be term nated when the lactic acid
acimfi ¥, sesehesmily, endnyteasserhel Wpr8eupprere preferred,
according to the present invention nay _optionally
contafh comn saldt kg £6StEC SRIT e m&&?fp%ﬁgw particularly
fermented rgl k whey, other conventional conponents
haWhy 20 4 noi sturi zing effect, and various
addi ti N séyf@céﬁitegt\é%!f@h%%iskk ggﬁgggﬂar}gigﬂl'agﬁy limited,
form e essentral active conmponent of the
DI S Ar 188 e x AGEQS dirBY 4101t RE1RT @8RNE oI DNEAbhORat Tontent
the fermented mlk whey, and its oral dosage may
suidaplysdea 1selbecteduso3lt hat1 25t desdr adyebé e€tto 15 wts
maybe achi eved, taking into consideration of the
duriat i tore ofighit akle prociwctdyiitty, or the |ike factors.
The daily dose is usually 1 to 1000 ml of the _
fer ment’é @ rmepnkakfey par perRohfopred eta by gtatic
200 m per person.
or stirred culture, for example at 25 to 45 °C, preferably
30 to 45 °C, for 3 to 72 hours, preferably 12 to 36 hours,

and the fermentation may be terminated when the lactic acid
acidity reaches 1.5 or higher.

The moisturizer according to the present invention may
optionally contain, in addition to the active component
fermented milk whey, other conventional components having
a moisturizing effect, and various additives, such as
excipients, depending on its form.

The essential active component of the moisturizer
according to the present invention is the fermented milk
whey, and its oral dosage may suitably be selected so that
adesired effect may be achieved, taking into consideration
; of the duration of intake, continuity, or the like factors.

The daily dose is usually 1 to 1000 ml of the fermented
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The noi sturizer according to the present invention
may be taken even after the synptons, such as
decrease in skin noisture, are devel oped, or in the
seasons to prevent such 5 synptons, either
continuously daily or intermttently. The functiona
food and beverage of the present invention are food
and beverage containing the present noisturizer, and

hea Plﬁ( Wh%y g% %J[O%?rﬁé%%lf%’raﬁignﬁ)gdtg 90 ﬁEfgéJ ip(erson.

use preventi or npr ove

Wi th reﬂﬁJQORQtHPh§&P%%c%%ﬁ@ﬂ%“@ﬁthgqﬁﬁﬂkﬁﬁeﬂﬁventlonInay
functional food and beverage fmay optionally contain

addid itw@en SHER A% eSUPRE Syt NSuchidd d8crease in skin
vitam ns, mnerals, flavoring agents, or m xtures

t haieifturdFHuattbedgvd g dd,| krcionparesd ss drromowhi €heitheuch
fermented mlk 15 whey is separated, nay al so be
corgyaimadns,| reitthe f wecttionasfgodaahs bevénbgenbftemely.
present invention, the content of the present

moi st urlibgert umsyF i osailt ABPgl BBAsBEEEEade depehief gk dFent
the formor kind of the food and bevera

corei iy SR dbIY DEsGFect a4-20 Hl ¢ Saperts drarent
t he COI‘QZI nui ty 9 of .int age prov1 df uggyeo}irgq[{plef,ogg Aand ¢

beverage Yor* SHe Pdke factors, and

par lar, v
o)LL (34, & AL MR b romr

termrpfretgiae:d act m\éeseqaeoeeeénteeﬂent ed nilk whey.
25 The functional food and beverage may be in the

form ahe d1ors exanphetiderImbodednaiid kv epragcucd g opsiichally
as yogurt or lactic acid bacteria beverage, various
pr coedsdd fddd tigegndsbelerageugant ai prageithe lipids,

fermented mlk whey or_a _ ,
vitamins, minerals, flavoring agents, ormixtures thereof.

Further, the milk components from which the fermented milk
whey is separated, may also be Contained.

In the functional food and beverage of the present
invention, the content of the present moisturizer may
suitably be selected depending on the form or kind of the
food and beverage. The content may suitably be selected
alsodepending on the continuity of intake of the functional
food and beverage or the like factors, and is not
particularly limited. A suitable content may be usually
0.1 to 100 wt%, preferably 10 to 90 wt% in terms of the
active component fermented milk whey.

The functional food and beverage may be in the form
of, for example, fermented milk products, such as yogurt

or lactic acid bacteria beverage, various processed food
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concentrate thereof, dry powders, tablets, capsules,
granules, or the like. The dose and the tim ng of

i ntake of the functional 5 food and beverage of the
present invention are not particularly limted, and
it is preferred to take the functional food and

beverage in such an anpunt that the above-nentioned
dose of the active conponent is generally achieved.

Foragéagpbgra%eta @éfﬁhn g%ﬂ%@nt%%dmﬁﬂ% %geglor a

beverage nmay en cont1 nuou Intermtten

befQéﬁceQErQEéefh@f@&ﬁuré%}‘béJH%ﬁg““ﬂﬁﬁﬁ%%@t kB@%ules,
calls for skin noisturization. ES The pr esent

i nvgpbhene ¥ | br newe bei )lexpl ai ned |n nore 15 det ai

with reference to the exanples, which are

i1l ustretié¢ vioonlanantheda indbhgi nftehdtibe | o fthd hianctional
present invention. Exanple 1 and Conparative

Exafpb@sand tlpe e {Ryepaf dtticonp 1ofs eRdr maveed iMnl krahept

and Lactic Acid Aqueous 20 Solution) A mlk nmedium
conpdselcwiarsky mitedy tandh iF \itsuPs6ifieg redofiteift kgashe

|noculated wth 3% of CM4 starter (cell count
108 TeRfisym) ¢ O%(&%Pﬁéfﬁﬁéaeuhaeﬁggfﬁaﬂ r%%;tqsr%ts the

3b70x§:ef entZAOrP{&”d%steoqu al acé‘lefgr min%&gx%né * ge}%erally

25 fernen was centrlfuged at”

m ne%l?f:‘eve@nd Etcn‘e eQJa@r&JlQ:' t@h@ %@éséﬁgoﬁﬁgcépoﬁi‘lerﬂgﬁ and

obtain a fernented ml eferred to as
feﬁmﬂ%ﬁﬁb@hhkUMB%k&dﬁoﬂihﬁ&ﬁ&%P@@kQ“&ermlttentlybefore
or after exposure to the environment that calls for skin
moisturization.
EXAMPLES
The present invention will now be explained in more
detail with reference to the examples, which are
illustrative only and do not intend to limit the present
invention.

Example 1 and Comparative Examples 1 to 2

(Preparation of Fermented Milk Whey and Lactic Acid Aqueous
Solution)

A milk medium composed of skim milk with a 9 wt% solid
contentwasinoculatedwithB%cﬂfCM—4startef(cellcount:
5 x 10% cells/mL), and fermented under static conditions
at 37 °C for 24 hours to obtain a fermented milk. The

fermented milk was centrifuged at 12000 G for 20 minutes,
andthe precipitatewas removedtotherebyobtaina fermented

milk whey (referred to as fermented milk whey (A)

10
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For conparison, a 2.67 ww | actic acid aqueous
solution (referred to as lactic acid aqueous sol ution
(a) hereinbel ow) was prepared (Conparative Exanpl e
1). 5 (BEvaluation of Ability to Pronote Synthesis of
SPT and Filaggrin) (1) Epidermic cells (normal human
kerati nocytes, manufactured by KURABO | NDUSTRI ES
LTD.) were cultured in HuMedi a-K& (trade nane,
manuf.actyWad,. By KURABO | NDUSTRIES 10 LTD.), and
subjected to the tests. A 35 mmculture dish was
seeded pWrtdod e ieirdes ol 67 6ghidysl aatt id £&ld aqueous solution
concentration of 5 x 105 cells per dish, and
subjrectead &0 teulatsunackar a2d4dhegnsouThenlt hieomedd um
was replaced with a sane nedium containing fernented
m Ihe natieyo (LA ) omalsaptrepaaeild (Ggqueoanst 1Be skl oh Ya)
at a concentration shown in Table 1, and further
f erFomtleq tion 24 REGASLY(DY RFOBPEReBVRERG RS (He SPT and
cells were washed with PBS(-) and lysed with 500 RL
pefidiaW 3 ) TRI zol reagent (trade nane, nanufactured
by G bcq BRL)... 100 L di sh chl r

a{ﬁf& %pzj(gar{nﬁgr 855%? (n Iggl %ma# QJ{J&HB S,

added y. e super nat ant aqueous

ph%\%%u%%tﬁlgf%%vtsg%gq%& %%ﬁs&%s%tsi £8p . ) m&uealtwee -

précipitate propanol to obtain the tota

RNAsve NG -Xbaj hethd phak, RYAS rwekerwashedumiid 1 XbYSTRIES

cold ethanol, and dissolved in diethyl pyrocarbonate
25 tPERC) ahaeatBfletbé €rto (B tegtof the3RMAsculture dish
di ssol ved in DEPC-treated water was subjected to _
RT+RGERs eisi ag wOte Stepp Rie PCRC Idetl 1(st gadece il capfApntration
manuf actured by Q agen) in accordance with its
of 5 x 10° cells per dish, and subjected to culture for
24 hours. Then the medium was replaced with a same medium
containing fermented milk whey (A) or lactic acid aqueous
solution (a) at a concentration shown in Table 1, and further
fermented for 24 hours.

(2) after theculture, thecellswerewashedwithPBS(-),
and lysed with 500 pL per dish of TRIzol reagent (trade
name, manufactured by Gibco BRL). 100 pL per dish of
chloroform was added and mixed thoroughly. The
supernatantaqueousphasewasrecoveredbycmntrifugation,
and RNAs were precipitated with 2-propanol to obtain the
total RNAs. The obtained total RNAs were washed with 75%
cold ethanol, and dissolved in diethyl pyrocarbonate
(DEPC)~-treated water.

(3) 1 pg of the RNAs dissolved in DEPC-treated water

was subjected to RT-PCR using One step RT-PCR kit (trade

11
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protocol under the conditions and with the priners
shown in Table 2, to reverse transcript and anplify
the cDNA corresponding to serine pal ntoyl
transferase (SPT) nmRNA, 5 filaggrin nRNA, or
cyclophilin RNA. (4) After the reaction, the reaction
product was fractionated by 1% agarose gel

el ectrophoresis. The el ectrophoresis gel was stained

Wit Cﬁeet h!nﬁgn%@a@t%@e%eb_yﬁaqa_gen9t ogr Qgtﬂsgdyy@grwwh its

irradidtion on a transi’l F'um’nator, 10 to defterm ne

t he, hand Jin;,easit ¥ne (Mdndhe ddy ensil [ YR tidg hanrd s shown
derived from SPT nRNA or fromfilaggrin nRNA was

st andarabized by direivdi3g thenssaimptbyndhempniepsiiiy cDNA
of the band derived fromcyclophilin nRNA which is
beldaved domdie ggeneareatied paltheoghne aastantsd5( 7T )amRNA,
cells, and the obtained val ue was expressed in a

r elfatliagg nial w&NWi,t lorr egpéerhidiphBN&al ue obt ai ned for
0% concentration of the fernented m |k whey in the

medi um(4n AfherabbeerpaFragpPaphtpa) rezont eoIHrodiHittHas
was_taken as 100. The test was.conducted tw ce. The
SR L bath Dedd SI6TAPE SRbWRL TN TR BAS Y 5y The
Separat.el y, the.epiderm.c. .cells we I, 10

Hu i A5 Orlr:eegil% egloﬁfa z?\\isntlanlgn deVﬁ%ﬁtegg l%HI(lE\dDV\’lanehi/:L C?EA() and

or h%cttoig%a%(ﬁieq AAYELUSy SAIULIi QR 168) ota ¥@ahQYS 1uminator,
concentrations achieved by serial dilution, and the

MW e2RiG@NEBBE bahioAnt Bnkheymedi um of ferment ed

mlk whey (A) or lactic acid aqueous solution (a)

that di(@)noheexhtbnsitgyd Dttdxe didnd wees idetderfrone§PT mRNA

The maxi mum concentration 12 was 1.25 % for both

casoas from filaggrin mRNA was standardized by dividing the
same by the intensity of the band derived from cyclophilin
mRNA, which is believed to be generated in the same amount
in any cells, and the obtained value was expressed in a
relative value with respect to the value obtained for 0%
concentration of the fermented milk whey in the medium in
the above paragraph (1) (control), which was taken as 100.
The test was conducted twice. The results of each test
are shown in Table 1.

(6) Separately, the epidermic cells were cultured in

a HuMedia-KG2 medium containing fermented milk whey (A)
or lactic acid aqueous solution (a) at various
concentrations achievedby serialdilution, and the maximum
concentration in the medium of fermented milk whey (A) or

lactic acid aqueous solution (a) that did not exhibit

cytotoxicity was determined. The maximum concentration

12
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UO) ONH HHU a-H>> co F U15 (Preparation

of Beverage Containing Fernented M|k Wey (A and
Beverage Containing Non-fermented M|k Wey) For

maki ng fermented mlk whey (A) prepared above

sui table for drinking, 90 parts by wei ght of

fermented mlk 5 whey (A), 0.25 parts by weight of
flavoring agents, 0.05 parts by wei ght of aspartane,
and et patitos: by BevghtgefConad brinverke metd@d §ilk Whey
prepare beverage containing fermented mlk whe A

( Ex@niplandl )Be viegra geoRpaitirg oan It JoBRr{AFAET ke hi qu‘Tl%/l V&“%\X)
% solid content 10 used above for preparation o

fer nentfed makknaghdgrPARERdcRi ek WerY Rk %’a%%%’f?% e

acidity of 2.2 % The m xt i f _
S om0ty P26 ribtee o) PesoranesOh i BBl i

prepari ng non-fernment i1k

ﬁi»ﬁmyt O )EhE - BBUAT Tl ot on 6oty Tie pay = 0. 35° 0%
arf? Yy ! to '%s B . a 73, r i e}

oo g JLELIE L £L LS g p0LR0STE, o008 Rl o

wat.ere Were rBi gtk g &8 PF &paF € hevehggecentd aiNigFermented
non-fernented m |k whey (Conparative Exanple 2).

( BEvaluatiryy i) Or@lkakptiake) .20 Thirty-two nmal e panel s
at 24 to 43 years of age with the average age of
29. 4 ye@anscahpariwre, weaskiedifrvitea epitdetpltd content

noi sture content on the right cheek. Accordin
used above forpreparationof fermentedmilkwhe (A), lactic

acid was added to the acidity of 2.2 %. The mixture was
centrifuged at 12000 G for 20 minutes to remove the solid,
thereby preparing non-fermented milk whey. Then 90 parts
by weight of the obtained non-fermented milk whey, 0.25
parts by weight of flavoring agents, 0.05 parts by weight
of aspartame, and 9.70 parts by weight of water were mixed
to prepare beverage containing non-fermented milk whey
(Comparative Example 2).

(Evaluation in Oral Intake)

Thirty-two male panels at 24 to 43 years of age with
the average age of 29.4 years old, were measured for the
epidermal moisture content on the right cheek. According
to the results, the panels were divided into two groups
of 16 panels each so that the two groups have approximately
the same average of the measured values.

One of the groups of panels were given the beverage

containingfermentedmilkwhey(A),andtheotherweregiven

16
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to the results, the panels were divided into two

groups of 16 panels each so that the two groups have
approximately 25 the same average of the neasured

val ues. One of the groups of panels were given the
beverage containing fermented mlk whey (A) , and

the other were given 16 the beverage containing
non-fernented mlk whey, both in the amount of 150 ¢
perlay, ReSr REr S8ALEALhHUUS! tk fndint d ke e keek$, wotth in
the follow ng evaluations were nade. (Evaluation of

Epi des nadod¥d duneoCanpent ap doe panedrs awerteinuously for
nmeasured for the epidermal noisture content on the

ri gitirecheede s g SKIEON 200 wihgadeahaptions were made.
manufactured by I.B.S. Co., Ltd.) before and three
weekdvalafateron el iBptigleamsfl Mod stegpeEPPy@Nbever age.

The neasurenents were nmade three times,

alp?ge t hq. -
aver agd et Rame 1s1merestiresunad take QLR HE B lddma v r e

ISl Conteny of Lhal. heuion TheCLEollis &lsie nane,

di vided.into those_o dry_ sKi d r '
and“étrhuefarcgsuuﬁetdsq%gegO%ésén%o"t#&ggqm]@gﬁgggf% ?lr?e& weelks

| Nt ke, W}i?@%ﬂmé%@f@eﬂr}é sbactabkepeddrdge Tabtge 3

Before int ree weeks after intake Man SD
Meadk 2 S e rBOMEY @8€c GRIMAIALBE fiRtdmntad thid kveheye(d) the

128.8 56.4 90.3 76.7 (Example 1)
results was taken as the epidermal moisture content of that
region. The results are shown in Table 3.
The panels of each group were divided into those of
dry skin and of normal skin, and the results before and

three weeks after the intake were shown separately in Table

4.

Table 3
. Three weeks after
Before intake intake
Mean + SD Mean * SD

Beverage containing
fermented milk whey (&) 128.8 + 56.4 90.3 £ 76.7
(Example 1)
Beverage containing
non-fermented milk whey 117.5 £ 87.7 53.6 = 35.5
(Comparative Example 2)

unit: uS

17
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Beverage containing non-fernented mlk whey 117.5

87.7 53.6 35.5

Tabl e 4 Before Three weeks
SD Beverage containing Dry skin 82.8 30.2
fermented mlk whey (A (Exanple 1)
skin 169.0 40.1 94.8 72.7 Beverage

SD Mean
85.3 86.6
Nor nal

i nt ake

(Conparative Exanple 2) unit:
i nt ake

after

containing Dry skin 69.4 41.9 48.0 28.1
non-fernmented m | k whey (Caigparaui ve Exanple 2)

S 17
Mean

Normal _skin 197 7 87 0 62.9 46.8 unit: S Fr

Taple 3, it is seen that the skin poi s‘ielftoéecontérﬁfee greeks
wak |lowered with the |apse of tine|comfdPéd t ol #HHr tntake
before the oral intake both in Exanieanit #fd | Mean * SD
Co 2,| Wh .S est tedht o bgcdye,
tongﬁvergﬁgnrgﬁ ??fh?ge%zeaso%gwlﬁ héezrrgl qﬂ3tO gf ?an - %60
it 53[; a dugcti o rate [ ur e
cont(%fﬁm 1{0\Ner in Exanjg a[} thih 1%9103ch0 rTLDrat4 bt 72.7
Exgnple 2. Tt 1s thus denonstrated|li est that

i nf BkKeergpet FRAtBEREI%age |coRthiHithg 1e r‘réln e401'h‘i Ié‘8'8a+“ 28.1
\Ahelyor(ﬁ)emﬁl*ﬁe&l?lslkl"é}ﬁé{rl ngof the epi dermal _noj St ur e
copt@mparative Exgpyes)q SRFHLNGHSY (it P2ihd Bf flecto2-9 + 46.8
FromTabte 4, —rt—Ts denonstrated that a simiar skin

15 woist uwzi ng effect is provided for both those

havi ng dry

From Table 3, it is seen that the skin moisture content

was lowered with the lapse of time compared to that before

the oral intake both in Example 1 and Comparative Example

2, which is estimated to be due to the change of the seasons.

In the light of this,

it is seen that the reduction rate

in skin moisture content is lower in Example 1 than in

Comparative Example 2.

It is thus demonstrated in this

test that intake of the beverage containing fermented milk

whey (A) inhibits lowering of the epidermalmoisture content,

i.e.,

From Table 4,

gives a skin moisturizing effect.

it is demonstrated that a similar skin

moisturizing effect is provided for both those having dry

skin and those having normal skin.

Referential Example

(Preparation of Cream)

3.00partsbyweighEof1,3—butyleneglycol,O.IOparts

by weight of p—hydfoxybenzoate ester

40.00 of carboxyvinyl polymer

18
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skin and those having normal skin. Referential

Exanple (Preparation of Cream) 3.00 parts by wei ght

of 1, 3-butylene glycol, 0.10 parts 20 by wei ght of

p- hydroxybenzoat e ester (nethylparaben), 40.00 of

car boxyvi nyl polynmer (trade nane Carbopol 980, 18

manuf act ured by N KKO CHEM CALS CO., LTD.), 5.00

parts by weight of fermented mlk whey (A), and

25 1960 Al eyl ¥RINIKKO CHEMACRLS VD & STDr ) edd t @0 WaLts by
12.00 parts by weight of a 10 w % L-argini ne

aqueals tsof feirornand rid }0ehpar(®s , ndweb ghe P rés RiatelIht
wer e added, and honpgenously m xed to prepare a

cr egnwacrraivaiags tBr nedtied 1K k Lan8) PASTY Ry erielt 6F 2
as whey(A)-containing cream hereinbel ow%. M thé—:\ .

ot Hérwiakhdardinon paaus omy e thhito o 4 1430 BRAiTEney el oht
glycol, 0.10 parts_by wei ght of p-hydro

esir Vo107 P@fm%%bmd?%wagsﬁ?g e spare @
car boxyvi n ol.ynme [ 0

AR GPEa2B) PO M TERT CALE CY LD, ) g o B0 2=
So'wgl%ﬁ%r)t—%o%a%!iglgt QbawahetciMBEEoRfirred to mx,

12. parts by weight of a 10 wt% L-argini ne agueous

sol uti op and 02800, pad t 3. by paeitghby ofe ibh twaf ér, 3wbnéylene
added, and honbgeneously m xed to prepare a cream

Wi thaulo 1f, enmamnt ed rs| ky wheyglr ef erréd dnpxgpenzoate ester
conparative cream herei nbel ow). (Eval uation through,
Ap plriecatyilgra)r aBieft) eed OnBll0e Ppatiel By are2ght ooﬁsc%%%ig‘b’fnyl

age with the 20 average age of 31.4 years old r

Me@SUNEE 1 it eRE aBr derRatbiol ¥ b SVBHGHIGH Ehe NTKKO

A iEEﬁ?E%%% cé??oigﬁpg, and 30.90 parts by weight of water
were stirred to mix, 12.00 parts by weight of a 10 wt%
L-arginine aqueous solution and 20.00 parts by weight of
water were added, and homogeneouslymixed toprepare acream
without fermented milk whey (referred to as comparative
cream hereinbelow).
(Evaluation through Application)

Fifteen male panels at 24 to 43 years of age with the
average age of 31.4 years old, were measured for the
epidermal moisture content on the right cheek. According
to the results, the panels were divided into two gfoups
of8or7panelseachsothatthetwogroupshaveapproximately
the same average of the measured values.

One of the groups of panels were had to apply the

whey (A) -containing créam, and the other were had to apply

the comparative cream, both on the right cheek as will be

19



to the results, the panels were divided into two
groups of 8 or 7 panels each so that the two groups
have approximately the sane average of the neasured
val ues. 25 One of the groups of panels were had to
apply the whey (A) -containing cream and the other
were had to apply the conparative cream both on the
right cheek as will be 19 discussed later, twice a
dayqi kPutheq Mg wnidd n the, afitenaooprning and in the
conti nuously for three weeks, and the foll ow ng ,
evaj #as i 9fonps omadeu o Eval ficat flone o fveBfisderhthe following -
Moi sture Content) 5 The panels were neasured for the
epi ¢fes hed t b stag enadont ent on the right cheek using
SKI CON 200 (trade nane, manufactured b)é I.FFE. S. Co.,
Lt d{§vhbhoreommel tHiete ek Soigtde CRETEPHYi cati on
of the respective cream Theegr@asu ement s
f

t hree tThesand tvﬁgea\rp&agglé Phe 11% ?%101 &1 ITt{aodiesture

Sults was

taken as the epi dernmal npi . C h m
r egFoRteFhet FéggFeC%%%wsﬁnng?ggﬁ%gbg%%gbl%er%de nemer
Thr ee_week | ol -Befgre Iy gatdar appl teaéé Oeeks
Nbalﬁan‘\éwbaﬁ/é%%éé% \%ﬁgy(gA) {:gbht%i )ng cream 142. 1

100, 3 %Z-é‘heS 1 o ad 4 e LCreapebd4 v c9éath.77T8Be
46.%& From Table 5, it is seen that the inhibitory

ef f g6h suPEmb VBRI hadepidermineni stngr ehe ganteragenas the
not observed for the whey(A)-containing creamas for

10 t heresupas atasveaker eamivi ehode rhat Fodsedoe FR Wiy of that
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(A). It is thus

region. The results are shown in Table 5.
Table 5
11 . Three weeks after
Before application application
Mean * SD Mean * SD
Whey (A) -containing cream 142.1 £ 100.3 72.4 £ 59.5
Comparative cream 144.9 + 97.6 77.8 + 46.9

From Table 5, it is seen that the inhibitory effect
on lowering in epidermal moisture content was not observed
for the whey(A)-containing cream as for the comparative
cream without fermented milk whey (A). It is thus
demonstrated that fermented milk whey (A) does not produce

a moisturizing effect through application on the skin.

20




denonstrated that fernmented m |k whey (A) does not
produce 20 a noisturizing effect through application
on the skin. 20 CLAIMS 1. A skin noisturizer for
oral. intake conprising as an active conponent
fermented m | k whey obtained by 5 fernentation of
mlk with Lactobacillus helveticus. 2. The skin

noi sturizer for oral intake according to claim 1,
wher iR 138 d Lact obaci |l | us hel veticus is
Lactobacillus helveticus CM4 (deposited at

I nternational Patent 10 Organi sm Depositary, National
| nst ilt ut e CS)Lj Adr}{an(:ésd | ndligst rial lS,(:i ence and =
Techndl oGy °Uhder  atcEsEin *RunBE? L FERNMBECBBED]in@ s an

active component fermented milk whey obtained by

5 fermentation of milk with Lactobacillus helveticus.

2. TheskinmoisturizerfororalintakeaCcordingtocléim
1, wherein said Lactobacillus helveticus is Lactobacillus
helveticus CM-4 (deposited at International Pétent

10 Organism Depositary, National Institute of Advanced
Industrial Science and Technology‘under accession number

FERM BP-6060) .
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