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SPECI FI CATI ON SKI N MO STURI ZI NG AGENT FOR ORAL | NTAKE
AND FUNCTI ONAL FOOD AND DRINKS 5 FI ELD OF ART The
present invention relates to a skin noisturizer for
oral intake that produces a skin nmoi sturi zing effect

by the oral route, fungt Egyg ﬁ oRhd beverage
havi ng such 10 effect, and use thereof. BACKGROUND

ART Mani festation of a noisturizing effect to pronote
noi sture retention in skin tissues are known to

B%W@g’@ﬁf@hﬁ]ﬁ%&w +8R dﬂ(}}ﬁ mﬁg@‘f{é‘ﬁﬁb %‘@N@f‘IBY\IAL FOOD

i NCrease
nat ural noi sturi zi ng fag%ﬁﬁSD h are mainly
conposed of particul ar 8¢ noi st ure
retention in the corneocytes by the i ncrease of
intercellular lipids, which act as a barrier for

E?%@Epkgﬁ isture in the corneal |ayer; prevention
B 20 the natural noisturizing factors;
R TRl R R S R CECESERE
st f fil wh
P éﬁﬁﬂpea&ﬁéed%%w%&ﬁgﬁsLa?%??hQ@wsst'u%w%g effect
t f fil duct i
5 T 'eo%”ehl"trwétrén. o5 T o T8 Fefi gt #Tho sucn
|nterceIIuIar l'i pids,

ef f ect ,
ﬁﬁ?@ﬁqruﬁQ$eu§e %Eﬁﬁﬁ of |ipids, are generated by
%ﬁ@ﬁ?ﬁ?%ﬁﬁ gﬂégpg;:ge reactions in t he epidernis
generation is part|cularly
L0 Bk B 0P B e P B B o oomer
HIBSILAN Lol g ol “ﬁa@wa&‘:ﬂ:ﬁ?ﬁ%sg?uweﬁg
%g&%% é) é{gHL§5ly Int%Pe f l layer of epidermis by
the increaseofwhatiscallednaturalmoisturizing 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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of cosnetics and skin preparations for external use.
For exanple, there have been many proposals to add
fermented mlk whey or purified products thereof to
cosnetics or the 10 like, with an expectation of
roduci ng a nojsturizing effect, Specifically .
gﬁ?@ﬁ?Qﬂﬂﬂ%%th8n§pi 15 t edROR aPtagiﬁénﬁﬁr%@%de
of fernented m |k whey_prqoduces a nnistur'zing .
GPPESEL M ot PR EHLPGT Y3 IR GRes { HAE TA 18K tprmation
preparatjon for external use containin% pr ot ei nase
afice SRGLREPEEPE ShiferraraRy DPTIACtPRIALCOYBalrériSferase
has a noisturizing effect, and Lactobacillus
héBVétﬁéusuﬁﬁorﬂﬁEglé@é@-as an exanpl e of the lactic
acid bacteria. However, no disclosure is found in any
r ef eMepaesesepacihedi hgviehhstharde bpgpinedeifayr gomponents
that a noisturizing 20 effect is confirnmed in actual
kavénga skde redishorsBacid ¢ bEehtl A tieul eF yriieghe field
m | k whey. Patent Publication 4 discloses that a
el coseedics Apdadbintereparasisuciflauex thans vsss For
M Kl -020 strain (FERM P-13678) has a nmel anogenesi s
enhipileor Lheffedia e d e ot R ePbERESIS 25 plshdgrmented
effect, but this reference is silent about a ,
mbil¥t wheyi oy it efiedmareduchPabtheaepénso X @g@eBics or the
further contain 2 descriptions that a skin o
pisparat toanfeorpestetian eEprogumiging mpifseriehtegg effect.
m |k whey may be used for food and beverage.
fpreidd.caliey e Pataoti Raiddtdariearst & ho@ tgawete&sq‘dilnthat
preparation for external use could be used for food 5
enteroedr uge ahdewnen tefd adtl ki whpyqiREdCHy STOR Sy 121ng
Apart fromfernmented m |k whey, there have been sone.
of 6posal s Bt ewhpbubALs atian pt cdueelaspsi $hat 3 ngkin
effect both by oral intake and b¥ external use.
pogpagetiqn 0T ottt ereaptesicagontadpiey PO Sise and a
conponent confirnmed 10 to have an effect in one route
shbthdg cexdin xnahansi ifl draclefs e€18l BaCtR e et

route. There are nmany conponents , , ,
moisturizing effect, and Lactobacillus helveticus 1s

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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that do not have conparable effects in both of the

routes. Patent Publication 1:JP-2001-31557-A Patent
Publication 2:JP-11-228339- A 15Pat ent Publlcat|on
3: WO- 01-019324- A Patent Publication 4:

&g gg?%%ﬁ%ﬁ§)€h§%mypgi gF#géiéfg@@ghc%gktéi%éyhal use

resent inve n to provi

%% Epafiie, ff"el?‘? B BHEL IR v Y 3 584 7E0E PR oo ane
?a%%%%é'ﬁéfrfoo P58 BECEFSAE R TEoaRaT D i, o hov the
BT B b PBar oo by L SkE bk ot Y L8 JEn USEC T o0
FRRnBRVAEAE T o Cwit Skt Lbatr PR Sgﬁ‘i e'eﬁ%cu%
B vPHBA U GACHT GATTOte AN beVBrge RBRGr 14 kg DERE Some
REPEPAALA RS CUTPERP CACIDY BRAP Y8 T ROt B SeRH LA et
FOF oY oBE AR ROAF Moty Teh et 11 ofiC "6 51 T ©5
A0 kR RCRBISEA% 61 FOTTt 41T i e 2$ TRk Eppdqzmed
SE oA Ui (GF TRE CpFBoRRE TRUBR PERCPrEFD E&Lr 5 gégiter
ShraraLen IRt b okt MENE S oY Bblbonents
BTt SR L L
and HAeR BoBUBGACALIaNY | heo P 13083 i e °22'0018i°ﬁg
to the Presgn e, 1 Sp-11-228339-2

Patent Publication 3: WO-01-019324-A

Patent Publication 4: JpP-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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fermented m | k whey obtained by fernmentation of mlk
Wi th Lactobacillus helveticus, of which safety has
been confirmed through oral intake. Thus, an

excel l ent noisturizing effect may be achi eved by the

oral route with 20 safety, d conti nuous intake

B CaKStEd SUTCS It 360 L APGr P BRI CGRP hirJHest® 2DOVe
caused by change of the seasons or clinmate, and o
PHPPOIR BRI Sk AT CORRYT g e, PREFERREDT & Mo1sturizing
EMBCODI MENTS OF THE | NVENTI ON The present invention

@ififleatow be explained in detail. 25 The skin
moi sturizer for oral intake according to the present
i nveAGast Hovd di st haL EeS @Bt YBVEBpORenithere 1is further
fermented m | k whey obtained by fernmentation of mlKk )
picoly iglachesetsecf prmenfed et 1 ke y poraipesiRy fegmeptation
use a strain of Lactobacillus helveticus having htgh
et matsl VuthrLpespbrddd wetiadingt i cpf Ok alye manufacture
strains having a U 0D590 val ue_of not |ower 5 than
a602aapéipr edetat; i zer ngEuPBal| Anhaksr AanéEnGPHe food
met hod of Yamanoto et al. (Yamanmoto N. et al. , J.
Bhocpeme r{d9983 ving, a74%0)imasedsbhrikd Ntetehioke of -
TwWwning et al. (Twining, S., Anal. Biochem 143 3410
( 198&xc.0 rSpignd fi @ &lhey pretsedi thd nofentaeebbddig Fost s provided
hel veticus having 10 the follow ng bacteri ol ogi ca
pr odrtd st praympé stsed.z 1rBact ki oFeFPEdIS iIdb g1 &8
1. Morphol ogi cal Properties 1%ﬁShape of cell: rod 2) .
RNtk e nome TEFTEYN G Iorhali Ot ahbRe Py fegmgptation
stain: positive 2. Physiological Properties 1) ,
C4t alidse proluteirsrbatdgativehedyetiddise product FBacct -
negative 20 3) N trate reduction: negative

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, and 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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4) Aerobic growh: facultative anaerobic 5) Formation
of DL(-)lactic acid fromglucose by honolactic
fermentation without formation of gases 6)
Car bohydr at e degradati on: 25 glucose: + |actose: +

nnose: + 5 fryuctose:. + gal actose: + sucrose: -
ggﬁ%ihQCl%P%§lgggyeilfﬁghnos& - cel | obi ose
trehal ose: nelibiose; 10 raffinose. stachyose: .
mannREoRS PEEFBFFER: L0 BSiauId i LT abns i A Lobgei11us
exanpl e of such preferred strains of Lactobacillus . .
RELVEGIARS N VLG BREE $¥bEaReLdtiuR Tefe4 nase activity.
égeposited at International Patent O ganism

BoSKEERY € Nt okl s havtngutel 6PPRIPaNGdde of not lower
I ndustrial Science and Technol ogy, 20 Tsukuba Centra
Bhan. 409 3Frffersakubas Masihafakl 2 CoRpARnCamiklh the
accessi on nunber FERM BP-6060 on August 15, 1997) .
PeEherr ed Yomagotw athat ei NHaPeWP toA 42 has! beeh Biochem.
deposi t edunder the above-nentioned accessi on nunber
(RAED) (I BUBPLSPATPEATY i HBS ThOEr Rat IHHAILNG et al.
Recognition of 25 the Deposit of M croorgani snms for
{ Reipdngoses- of ApatenBiochem. 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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Procedure, and has al ready been patented. The
fermented m | k whey nay be obtained by adding a 6
fermented m |k starter containing Lac tobacill us
helvetic us to mlk, suitably selecting fernentation
conditiagns, such as tenperature, and fernenting the
m |k undéGH®Sel &cted conditions. 5 The fermented
m | k whey as an active conponent, may be obtai ned by
separ at i99g eS¢ ofh the resul ting fermented milk

t hrough an ordi nary separation process, such as
centrif @it or filtration. The fermented milk per
se Wwi thout separation, or separated whey nmay be used
with or ™3 84 %%houT suitable fractionation,
concentration, purification, or the like, or the
whey or ¥YtlPS®ncentrate may be powdered by

| yophi lization or spray drying. The Lactobacillus

hel veti &femPgReferably in the form of a

pre-cul tured starter having sufficiently high
activitgellobi®geinitial cell count nmay preferably
be about 105-109 cells/m. The fernmented m |k whey
as an adéthiah@lcohponent may al so be obtai ned by
cofernmentation with Lactobacillus helveticus and a
yeast, Mediireved flavor and palatability, 20 when
the fermented mlk whey is to be used in functiona

f ood andafdiigy@¥R: such as foods for specified health
uses. The strain of the yeast is not particularly
limtedstasdhyass: preferably be, for exanple, yeast
of the genus Saccharonyces, such as Saccharonyces
cer evi sP@@nifel 25-content of the yeast may suitably
be sel ected depending on the purpose. The starting
mat er i aSo@ERik Yy be, for exanple, animal 7 mlk,
such as cows mlk, horse's mlk, sheep's mlk, or
goat's RiSIGelifegetable milk, such as soybean nilk; or

salicin: -

An example of such preferred strains of Lactobacillus
helveticus is.Lactobacillus,helveticﬁs¢$M—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, and has already been patented.

The fermented milk whey may be obtained by adding a
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processed m |k thereof, such as skimmlKk,
reconstituted mlk, powderedm |k, or condensed m | K.
Anmongt hese, cow s 5 m |k, soybeanm |k, and
processednm | k thereof arepreferred, wth cowls mlk

S0, LL P OSSP E0. I K BeLug, Rart S 3t Ll e 69 scus
LRSS 0, 20 O SRR, IS I b e s, such
15 wt % d be 6 to 15 W% in t, i ght

P e AN TR B, L0 A5 M0 D ANS LA She ceneorea

usual ly by static or stirred culture, for exanple at
xndpt48nec, preferably 30 to 45 OC, for 3 to 72

hours, preferably 12 to 36 hours, 15 and the

f er rBme af f sAeRdE bank gk i HaY e@SwWABN 3CHe TGP ARFRE, MaY
acidity reaches 1.5 or higher. The noisturizer

ke obitdiime d DYt IROPF 856 VRO BT h tRgyr e BpLidng fyrmented
contain, in addition to the active conponent

nfick rebhsguihl w1 Be REr SEPN ST UhaPLeBRPSneRUCh as
having 20 a noisturizing effect, and vari ous .

il t1 fugatsneh oas fidtdigdileor s, BepeRArRgRsRd g1k per se
form The essential active conponent of the .
wiotkouki geparatdondi 8§ 66PEHE tRGIERY MRS GFgE with or
the fernented milk whey, and its oral dosage may
withabty sbd todllect 62 6 b1 PRAT 195 1o HESFERET B0

maybe achi eved, takinginto consideration of the

wiur Bf i oA téon, neakshecbhkenuPEyther vhRY PrketFacpBFgntrate
The daily dose is usually 1 to 1000 ml of the ,

iy neat BAVBEHAck WheyY PEALBAFSGH, OTpr o cFRERY T6 Wi -

200 ml per person. The noisturizer according to the

pr esBne haweaba i ldwy belvakds s én ralf%%?réﬁgy in the form
synptons, such as decrease in skin nojsture, .are -
eaat ppedulsnried $ her 5eAIGHEL RS Spridight Rt high activity.
synpt ons, either continuously daily or 5 9
Thﬁeiﬁitﬂ@&I%ﬁlhT@P?HHcW?anrq§ﬁ£%%$H Bevarsye of0 10
the present invention are food and beverage

¢ohtaifilng the present

The fermented milk whey as an active component may also
be obtained by cofermentation 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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noi sturi zer, and may be provided, for exanple, as
food for specific health uses that clains prevention
or inmprovenent 10 with regard to noisture retention.
The present functional food and beverage may

opti onal | cont ai h add t| ves ch_as.su
ng‘ i A8 951 dSY 'n%l“i‘ Fﬁsﬁglsafn%ikf'l %@ relpngS milk, or
agents, or_ m xtur e%éﬁ?f]fr eof Further, the

ESﬁﬁor?eﬁ‘FsUfroﬁ?ﬂﬁ e bk menied A p?%mymf-%k' or
separ at ed al so be _contajned. |n the_functional
PEGECTE b agd Do e PHESeA Sh{?erﬁ%#%n rgrenstituted
content of the present noisturizer suitably be

gtéﬂéot@@waeﬁeﬁdnhbko@qﬁ@nfispﬁ]e&rmk%hd oPMORG tRE5§, cow's
and beverage. The content may suitably be sel ected fO

‘i dd depeRarAgionk « ﬁ@%@?%ﬁﬁ??%lk%PSE@OdffaFﬁé’re erred,
functional food and beverage or the_|like factors

Wadhi SoMdts mparkt Gl AEFyPFPRPEEG Ridki PEBRY BétdfuLlarly
may be usually 0.1 to 100 wt% preferably 10 to 90
preofierned s of the active component fermented mlk

whey. 25 The functional food and beverage may_ be_in

t he fldvens o bt ¢l ciagyt exxanpltere néd feint @etrﬂq%b@%aéﬁ-g limited,
such as yogurt or lactic acid bacteria beverage,
sad,ofisrpreeenied fobd olmml bevEhgysoddrtaiat n@a‘E Hentent
fermented m |k whey or a concentrate thereof, dry .
powderssialilaplee sab@apsal €8, 15gr&ful 684 &Y RE 16 k"eO 15 wt%
The dose and the tim ng of intake of the functional

5nf ¢d¢ M%‘év@fa@éoﬁlqtﬁé’b?ﬁésent i nvention are not
particularly limted, and it is preferred to_take th

f uncffihendie frernit ahdoBeli@vade Ne SERFNAR ARBAAL % Rt Static
the above-nentioned dose of the active conponent is
genetakked achitensd. fRor exeapdie att B ppesentC, preferably
functional food and 10 beverage nay be taken

86ntbndbuyl y forr ihtter M2t bemtrsy pafedreralplyaf? ko 36 hours,

exposure to the environnent that calls for skin
apdsthe ifesmeptation 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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EXAMPLES The present invention wll now be expl ai ned
in nore 15 detail with reference to the exanpl es,
which are illustrative only and do not intend to
limt the present invention. Exanple 1 and

Conpar ative Exanples 1 to 2 (Preparation Fer nent ed
I WY BT (RS 00 mdi e AgbeBaY 80t 8o Q01 Par Berson.
mlk di um conposed of skimmlk with a 9 wt% solid

cont &nit® WQ< S SF EF SR TH- B9t LEM BTEEG et NV BB ON MaY
count: 5 x 108 cells/nL) , and fernmented under , ,
Seat P& SCoRYCDI BAS S Tat N7SYRPLEMS24 SHGHr 85t B BBEAISE &N Skin
fermented ml k. The 25 fernmented m |k was centrifuged

O B0 GF G SR T MR @s,0F dRdtPReSpREOTS FatRrQESRt such
renmoved to there by obtain a fernmented m |k whey
EYEREQTRY t D1 hE e CPd i o § kywHey lyacointermittently.
herei nbel ow). For conparison, a 2. 67 wwoblactic

aci d TaqueloircsbPnalod qaefatd deeverage &f ithacpgesent
aqueous solution (a) hereinbelow) was prepared
Loyepdriaan ver exaepice and Y &Evapaaciostagmimg | thy pgesent
Pronmote Synthesis of SPT and Filaggrin) (1)

FRilddiyn iz ekl |and Aunhile haawa deshatfioroeyeaple, as food for
manuf act ured by KURABO I NDUSTRIES LTD.) were cul tured

PR e qAiNEd hgarEGh peeadehahrmel a s R eR BdoBy KURABO Vement
I NDUSTRIES 10 LTD.) , and subjected to the tests. A

85 thmragdaid et di BR1sway s aliedn Wi PR -t he epi dermic

cells at a cell concentration of 5 X 105 cells per

di shThgnpreabpécierctdonaltiped pod bevarpggrsay Ppdrionally
the medi um was replaced with a same nmedi um o
eontailm mAdeEhEAted SHdtk atheugAySer Pradtdinsci 4ipids,
aqueous 15 sol ution %a) at a concentration shown in
Yalbe&ins andneaettfor L lpaordmedIrot s240hduistuyey thereof.

After the culture, the cells were washedw th PBS
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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and |ysed wth 500 pL per dish of TRIzol reagent
(trade nane, manufactured by G bco BRL). 100 pL per
di sh of 20 chl orof orm was added and mi xed

t hor oughly. The super nat ant aqueous phase was

ecovered b centrifugation RNAs re
UL ST S Bl e ST apinbh et & SoBe bed Bt Loty oF 2
RNAs. The obta ned total RNAs re mas ed with 75%
A B hEALE, © 'so%lédppw §itStrhyl bRar BBRIYE- S
25 (DEPC)-treated mater (3) 1 ~Lg of t he RNAs
PV LRE | ATDEPE thidsR ed water was subj ected to
RT- PCR using One step RT-PCR kit (trade 11 nane,
manufHe (Fe8e bend aGen)t it i cof dhRbakfi Of ithe functional
protocol under the conditions and with the priners
ang WaﬁﬁéagetQﬁr%@%r@éeﬁﬁ&ﬁséﬂWﬁn%&@Paﬂﬁﬁlﬂ@t

the cDNA corresponding to serine pal mtoyl
Prediist @ hasl ySPEnimgy, &ndi Lhggsi @rmreml to take the

clophilin RNA. (4) After the reaction, the reaction
rty kopal PPacEnchieste 1399 % AgareBe agelamount that the
el ectrophoresis. The electrophoresis gel was stained
WO st ot banBLofPde, o rfdhe piot bge aptieropderi $\generally
irradiation on a transillumnator, 10 to determ ne -
Blfd isarRd i nt BAgi eyamps)e , THe § rﬁ%ﬁgew RN Pend food and
derived from SPT nRNA or fromfilaggrin nRNA was
beartda TR Py by taikAndt A tERE o usdieo byl ntRrMhE BABILy before
of the band derived fromcyclophilin nRNA which is
p&l pdfeay oS genet at Bei PVhEcamed taridatt cll 19 Bay skin
cells, and the obtained val ue was expressed in a
m@%&ﬁu@#%@th@nmnth respect to the val ue obtained for
0% concentration of the fermented ml|k whey in the
FEAMARESH the above paragraph (1) (control) , which
was taken as 100. The test was conducted twi ce. The
resmﬂﬂﬁ(ﬂr%%@%tté§Ven29Qﬂwﬂ%%bWﬁOWnb¢aBKélle§ﬂ in more
Separately, the epidermc cells were cultured in a

Aeiedila-webh nEBEaFEEGHR & hi e f eXABRLES miThd heF TEA)

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 skimmilk with a 9 wt% solid
contentwasinoculatedwithB%<1ECM—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,
and theprecipitatewas removedtotherebyobtaina fermented

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

10
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or lactic acid aqueous solution (a) at various
concentrations achieved by serial dilution, and the
maxi mum 25 concentration in the nedium of fernented
m |k whey (A) or lactic acid agueous solution (a)
t.exhibit cytotoxicity was determ ned.
%E %%%Hﬁéﬁkconcentrat|on 12 was 1.25 % for both

oo Fopfpdeledd 2 S i apig erastentaghg coration
ThE3 3 £7 1981 AL G A6 oy 108 ta))
hereinbelow) was prepared (Comparative Example 1).
(Evaluation of Ability to Promote Synthesis of SPT and
Filaggrin)

(1) Epidermic cells (normal human keratinocytes,
manufactured by KURABO INDUSTRIES LTD.) were cultured in
HuMedia-KG2 (trade name, manufactured by KURABO INDUSTRIES
LTD.), and subjected to the tests. A 35 mm culture dish
was seeded with the epidermic cells at a cell concentration
of 5 x 10° cells per dish, and subjected to culture for
24 hours. Then the medium was replaced with a same mediumnm
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 uL per dish of TRIzol reagent (trade
name, manufactured by Gibco BRL). 100 pL per dish of
chloroform was added and mixed thoroughly. The
supernatant aqueous phase was recovered by centrifugation,
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
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) 1 CC L+ Oa mO-1d Mo 4-) E(L) Uw
CcEGG) coNu) Wi E4- 4-4 4-1mWO O

name, manufactured by Qiagen) in accordance with its
protocol under the conditions and with the primers shown
in Table 2, to reverse transcript and amplify the cDNA
corresponding to serine palmitoyl transferase (SPT) mRNA,
filaggrin mRNA, or cyclophilin RNA.

(4) After the reaction, the reaction product was
fractionated by 1% agarose gel electrophoresis. The
electrophoresis gel was stained with ethidium bromide, and
photographed under UV irradiation on a transilluminator,
to determine the band intensity.

(5) The intensity of the band derived from SPT mRNA
or 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 serial dilution, 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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was 1.25 % for both cases.
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a)Co a -r1U -.i ) -ri CLIC+C +) Qo CcC C
U4 Q0 ro H UH 15 (Preparation of Beverage
Cont ai ning Fernented M Ik \Wey (A) and Beverage
Cont ai ning Non-fernented M| k Wey) For making

feraented i kphe r epaied Ahoy ere sMbhablie Miark Wh
érlgging,JQO E%rtsé%éé%g?gﬁgﬁg?gfggﬂ%nt%d ni?k e51 Hhey

gﬂgya%@ Bei%gaggagbﬁt@ﬁﬂ%ﬂéﬂﬁoﬁifékﬁ%ﬁ@dﬁ}Mﬂﬁthhey)
.05 parts by Ight of aspartame, and 9.70 parts by

. ¢ _ ‘
Cont AR A Y e SRR ey PR B ey e Lo
conpari.son, _t i mn.m i 0 ' .
SOTRAS50s' Pofbrhfr ST 3, el o compeneea maL

(A) . Lactic r_gre tedm | k whey
, ci dg i dit %
‘fﬁg ym'%?dr & \ﬁaS:‘ pacretn% ??fuge:gg%? égggg&{églfrg)rhgg%g%&% 00

mnutes to r j ' .
bRt ehiRecH B Wi ol LA
water were mlxe%.ggrgFgﬁggenbébe?@%%’cgn%élnlng fermented
milk whey (A) (Example 1).

For comparison, to skimmilk with a 9 wt% solid content
usedaboveforpreparationoffermentedmilkwhey(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'nonffermentedlnilk‘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
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15 parts by weight of flavoring agents, 0.05 parts by
wei ght of aspartane, and 9.70 parts by wei ght of
water were m xed to prepare beverage contai ning
non-fernented m |k whey (Conparative Exanple 2).

ation in O.al take) 2Q Thirt I n .
ggegiﬁutvglr@elyé:%taojfnhﬁg Q\%Phgegﬁ{g yelr agleﬂgg"gleg)? Bt in
29 4 I d f th

FBeselite tork ork SBndt R 2 At Eotedle - 3eB0rang eysty for
the results, the panels re divided.inta two grou

bhese piafehs cdeh E5% ALkt Mo Grougs e e rePRade

proximately 23 the s avera e of, the asur ed
\9gl‘7ééélat(§f(‘—ﬁ o?ftﬁEl(jlre(?ﬂﬁ&fojp%\F F& WereiVen the
beverage containing fernent ed | kK whe

the 8PiePaRGES gIokh 163EHE e %g@%o%?i\fjﬁmﬁa moisture
non-fermented milk whey, both in the amé%o Cg g_l
pERtea ey tﬁ’@r%@%‘brﬁ@%ﬁau‘é%“ﬁo?“?@e W en ame,
the foll owi ng eval uati ons were made, Eval ua | K
Epnyard u e R Yirk- Boht ehP) - 5L ¥He ) pgﬁél%%é‘rllé} L& weeks
neasured for the epidermal noisture content on the

afgRr dheekinsikg SKI Che 20vspeFhygenkeyerage. The
manufactured by I.B.S. Co., Ltd.) before and thre

Healy r effe s Rr S ﬁtaaﬁ@étéffet%élﬂ@sgpeéﬂdvéhﬁe%ieﬁage of the
The nmeasurenents were nade three tines, and th

a96PddE BRStIRKeRR T 4@ ?Elﬂﬁ@laelk@ﬁl%%?ece&t&é’rtrr% that
nmoi sture content of that region. The results are

sREOWON -n T er8sutks @d%’?el%l‘%"FneéEhTﬁlbéﬁp Ier e

di vided into those of dry skin and of naornal ski

and The reifks %Ef@ﬁ@haﬁéo‘%ﬂwr‘%@er%\e%kglgﬁjelmttr?e those of

i ntake were shown separately in Table 15 4._ Table
hves kigelendfe £rn@enagdle Sikdttak &1 aklee I\/Eﬁﬁuél’éﬁeeﬂ?f% and

three weeks after the intake were shown separately in Table

4.

Table 3
Before intake Three weeks after
intake
Mean * SD Mean *= SD

Beverage containing
fermented milk whey (A) 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: S

17




10

15

20

Beverage containing fermented m |k whey (A)128.8
56.490.3 + 76.7 (Exanple 1) Beverage conta-i _ning
non-fernented mlk wheyll7.5 87.753.6 35.5
(Conparative Exanple 2) unit: pS 17 Table 4 Before
Three weeks i ntakeafter n]ﬁ] fl\/lzan SDMean SD
Beverage contai ni ngDry ski %E 8 “30.285.3 86.6

fermented mTk whey (A) Normal ski nl69g&fodd). 194 .MBree weeks
72.7 (Exanpl e 1) Beverage contai ni ngDr y,8kitd69. Bafter intake

41.948.0 28.1 non-fernented m |k Nh%ka§QQW§ Mean + SD

pl/in107 7 07 r'\t:’) n AEa O Aot
SKT1TTITI71~ L \o O O \WIIpaI attve EAAITP

2)
vteraéeF&&maE%%@ 3, it Dy seen thag2 tthe sbm 85.3 + 86.6

@@rﬁkﬂ%@d%ﬁﬁﬁ?@ﬁe¥ﬁ was_lowered with the |apse of
tg};%m% e i at o
é; anpre 1 Lnd Cbnparatlveggga n 3?9%g{§ﬁ&%?° @4h% t72.7

estimated to be due tqd the change bf _the seasons. In
Hevelraght cottaimiag it |i s HeefkiPat |19 4 &dddt P on 4Bafet 28-1

inonsiienmented oi &k odeyent—s—tower—m Exanpte I {rtan
i (CotPaCatpes akamplERanpNerial Idkins | LRES7 derfoh$t | #2e@ £ 46.8

Ln_t hi S f est that jntlake of the bhever age contal-ni-ng

Ty
ﬁ? mlk whey (A) inhibits Iomerlngof
t heepi der mal noisture content, i.e., gives a skin
noi sturi zing effect. Fron1TabIe 4, it is -denonstrated
that a simlar skin

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 loweringof the epidermal moisture content,
i.e., gives a skin moisturizing effect.

From Table 4, 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.OOpartSbymmightof]43—butyleneglycol,O.lOparts
by weight of p—hydfbxybenzoate ester (methylparaben),

40.00 of carboxyvinyl polymer (trade name Carbopol 980,
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15 noi sturizing effect is provided for both those
having dry skin and those having normal skin.

Ref erential Exanple (Preparation of Crean) 3.00
parts by melght of 1, 3-butylene glycol, 0.10 parts

%tr?ﬁ§ﬁﬁar %V Rt%%ﬁ%%ﬁi?ﬁ@%?%%xyvfLgpn%olyé%}oo parts by
e BB T B %§988é§a“?2“2a3% used DY e ant

%f F%?dmgkg SWH?&(ﬁﬁtoquXZS 8Qag5§tgybwewyﬂght of a

Stirred to m¥X rt's by ‘wei ght

ERRRT (S L TR R PR
Qgr%‘gﬁgggagﬁf;&@g&g% QS BFoden SLERT, RANR Rd'$repare a
AT R
carbo§ V|nIQ§ﬁ rr§r66e =0y ; gfég?

carboo v el %CQ%&%%E%%%"{%%%@
s e i
et T b ena IGO0 e 0 P, i
IR NE RN -
ERRMGFAIL, P00, T 8aP200h8 1 8hy 30, b R S Olvacer
SRR L 01 A S%emz%%?g% 0110 e
ﬁﬁggﬂglln\gtn??gdat%et%‘f%ﬁ%@gﬂgvgsaSp%%&r@t eI]':)Ic‘ljarqf%soBF%J]J'ght of
S Enades oL At e P S Be HE R Y 0880 AP crean
without fermented milk whey (referred to as comparatlve
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 groups
af8or7panelseachsothatthetwogroupshaveapproximately
the same average of the measured values.

One of the groups of panels were had to apply the
whey (A) -containing cream, and the other were had to apply

the comparative cream, both on the right cheek as will be
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whey(A) -containing cream and the other were had to
apply the conparative cream both on the right cheek
as wll be 19 discussed later, twice a day, in the

norning and in the after noon conti nuously for three

fol 1.Qwi
?%W%ﬁ%% g & eé8|&Erﬁ%? ale E?ghggﬁgzﬁFﬁﬁﬁ_f% and in the
| d f ine
SebueE R R T R

name manufactured, by I.B.S. Co., Ltd.) before and
eI HeERE YAt 829%e application of the respective

(1R bt BER0P 1 NP 0 ThR bl 1E Mt Heake BT he

epi dermal noi sture content of 't gi
resur¥%eaP@n§ﬁ5WHeq$-ﬁﬂﬁ%p% ngFe % %Hd.gﬁel moisture

I t Th ks af I
%%%%Szi‘\yr?ﬂ%%ifﬁﬁ% EPéstn a5 %W@@ %6"@9 5Ef8Mnane,

Conparative creanld44.9 97 77. T
mangfagtegén PHal 1Bh§ i (A i ?"b‘}‘g ef]?e ?re g}joﬁgkge weeks

i n_epidermal npisture (:on%egil was nhot obser rga for e
tet ahelPA) ﬁ@@ﬁﬂt%ﬁfﬁ%@“ cf &s rfeosrp?"ﬁ%l arati've

cream wi t hout fernent

dRaHTSE PREBJ St NGE Sf Bf n*ir?é ﬁ’IV%TJKIX fa%tho%e%%?ge of the

produce 20 a mmi sturi zi n ect r a C
GrP YRS HIAS LA LAPNES SR Wﬂaﬁr&f LirroER gy Re that

I ntake conprising as an
region. he ré%ults are shown in Table 5.
Table 5
1icats 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.
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active conponent fernmented m |k whey obtained by 5
fermentation of mlk with Lactobacillus hel veticus.
2. The skin noisturizer for oral intake according to
claim 1, wherein said Lactobacillus helveticus is

kﬁ@éﬁﬁgcillus hel veti cus CM 4 (deposited at :
tional Patent 10 Organi sm Depositary, Natlona

Institute of Advanced |ndustrial Science and
Technology under accession nunber FERM BP-6060). 3.

F t f ood d.b h k

ot Sk ot S BRGH A e AT e RE AR en AT SAg as an
noi sturi zing effect., 4. Us f t d | k
é&%%ﬁeocwp%ﬁﬁgﬁtfﬁﬁwt%?oﬂ%ﬁ? ﬁfeLOdO::r"i%Jo%% e%é{s

hel veticus for the manufacture 20_of .

FSiEEant 2ekoRroPTomdIl § MhkR BRCEAREG? Sf%%b"e&ﬁaus-

beverage having a skin noisturizing effect. 5. A
met hod of noisturizing skin conprising oraIIy

adm ni stering fermented m_| k whey obtai ned by
Par mhiafkém 2o1 sk uFLZe i PE QLRL dEtE ke gecording to claim

hel veticus, to a subject. 21 ) , ,
1, wherein said Lactobacillus helveticus is Lactobacillus

helveticus CM-4 (deposited at International Patent
Organism Depositary, National Institute of Advanced
Industrial Science and Technology under accession number

FERM BP-6060) .

3. Functional food and beverage comprising the skin
moisturizer for oral intake of claim 1, and having a

moisturizing effect.

4. Use of fermented milk whey obtained by fermentation
of milk with Lactobacillus helveticus for the manufacture
of a skin moisturizer for oral intake or functional food

and beverage having a skin moisturizing effect.
5. A method of moisturizing skin comprising orally

administering fermentedmilk whey obtainedby fermentation

of milk with Lactobacillus helveticus, to a subject.

21



