- 1 - SPECI FI CATI ON METHOD FOR PRODUCI NG MALLOTUS PHI LI PPI NENSI S DYE
COVPCSI TI ON AND THE COVPCSI TI ON TECHNI CAL FI ELD [0001] The present
‘invention relates to a nethod for extracting a Mallotus philippinensis dye,
particularly a dye derived fromits pericarp, which is typified by
rottlerin. BACKGROUND ART [0002] Red powders called kamala, which are
obtained from minute glands and hairs on-the skins of fruits of Mllotus
phi | i ppi nensi s produced in India, Philippines, Southeast Asia, and
Australia, are used as a taeniaf uge spEctyasihafion and said to contain
rottlerin, which is a phloroglucinol derivative, as an active ingredi ent
(Phar macognosy, Nankodo, 1966). [0003] As to the extraction of a dye from
Mal | otus philippinensis, a method of extraction by heating with 100% et hyl
al cohol is dMETHOBPeHORNPROPUAGENG RALBATUBaPHIULPERINBNSES7DI¥B268, and a

met hod of extraction with water, a hydrophilic organic solvent or a m xture

sol uti on t heCeMPOSATIPNoANDPeRHEr GOMPOSETIAGN a sol vent boiling point or |ower
2 1is disclosed in Japanese Patent Laid-Cpen No. 2003-146837. Further,
Japanese Patent Lai d-Open No. 2003-55369 discl oses

TECHNICAL FIELD
[0001]

The present invention relates to a method for
extracting a Mallotus philippinensis dye, particularly a
dye derived from its pericarp, which is typified by

rottlerin.

BACKGROUND ART
[0002]

Red powders called kamala, which are obtained from
minute glands and hairs on the skins of fruits of Mallotus
philippinensis produced in India, Philippines, Southeast
Asia, and Australia, are used as a taeniafuge or dyestuff
and said to contain rottlerin, which is a phloroglucinol
derivative, as an active ingredient (Pharmacognosy, Nankodo,
1966) .

[0003]

As to the extraction of a dye from Mallotus
philippinensis, a method of extraction by heating with 100%
ethyl alcohol is disclosed in Japanese Patent Laid-Open
No. S47-43268, and a method of extraction with water, a
hydrophilic organic solvent or a mixture solution thereof

at room temperature or at a solvent boiling point or lower



that a phl orogluci nol derivative was purified by perform ng water and/or
organi ¢ solvent extraction and further perform ng n-hexane extraction,
‘Sephadex LH 20 col unm chromat ography and silica gel chromatography.
Drummondi ns, which are phloroglucinol derivatives having antim crobi al
activity to G ampositive bacteria Staphyl gcoccus aureus and Bacillus
subtilis, have been isolated fromHypericum drumondii belonging to the
famly of GQuttiferae (Journal of Natural Products, Vol. 52, No. 2,

p. 325- 331, 1989)disdbhesedsibsiapapeséaPatentolL.abérOpeni Roed2008rlhe8aATC
extracts of the | eaves and stens of the plant. [0004] According to these
di scl osed restirthekanddpanigee Bateph| babdtOpemoNo de2903t 59369 adbsekosast ed
with 100% et hyl alcohol or with n-hexane, a |lowpolarity solvent. Thus, a
dye conponentthattacphihoragiuehneh fepivatbyebwaspurifiiedvhy Berfermingto
apply to drinks since_an emulsifier or the |ike needs to be used to

di sperse t he ¥t ARGLORH PRRRNIG; sphvert  @xbrapgt bR caRd FRELRSE conponent,

(e comonent, couser, e SLAARLYG PLLpSS {BESuLD. hDg adspiplion
Lher f o 1 <Gl S HOJUEA "8kl DL IBENLAD. LERRED0o PRI Mo dpANESE

Lai d-Cpen No. . 200% 1458 oog  ERLASL ROEIVENLvad ndPERD°aR: FRLERLLERL o Open

activity to Gram-positive bacteria Staphylococcus aureus

and Bacillus subtilis, have been isolated from Hypericum
drummondii belonging to the family of Guttiferae (Journal
of Natural Products, Vol. 52, No. 2, p.325-331, 1989).
These substances héve also been purified from hexane
extracts of the leaves and stems of the plant.

[0004]

According to these disclosed results, kamala dyes or
phloroglucinol derivatives are extracted with 100% ethyl
alcohol or with n-hexane, a low-polarity solvent. Thus, a
dye component rottlerin is rich in 1lipid solubility, and
was difficult to apply to drinks since an emulsifier or the
like needs to be used to disperse the dye in the drinks.

At the site of producing the dye component, the component
causes the staining of pipes therewith, the adsorption
thereof into filters, and so on, due t6 its high lipid
solubility; and therefore requires undue labor for washing.

[Patent Document 1]: Japanese Patent Laid-Open No.
S47-43268

[Patent Document 2]: Japanese Patent Laid-Open No.

2003-146837



[ Non- Pat ent Docunent 1]: "Pharmacognosy"”, Nankodo, p. 169, 1966 [ Non- Patent
Docunment 2]: Journal of Natural Products, Vol. 52, No. 2, p. 325-331, 1989
"Dl SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SCLVED BY THE | NVENTI ON [ 0005]
The first object of the present invention is to provide a Mllotus

phi li ppinensi s dye conposition containingrottlerin enhanced in water
solubility as a main dye conponent, and & nmethod for producing the sane.

[ 0006] The second object of the present invention is to inprove

conveni ence at prppBatéhenDecapentn3]heJapanaseéi Patent LatdMapkat Ns.

phi li ppi nensis dye conposition containing rottlerin as a main dye
conponent, bpRoadeisd36§ the staining of filters or pipes during the
extraction and filtration of Mallotus philippinensis to reduce washi ng
costs, and/or by [NehaRatepttBhecument égkubPha:wagognheyéxtNQDKQGOGopponent
of Mallotus philippinensis to facilitate the introduction of freeze drying
i nst ead of va&8uml@6$i ng. MEANS FOR SOLVI NG THE PROBLEMS [0007] The present
i nventors have conBIeted t he present - inventjion by finding that when a

4
dye extract is exiNaprBatepfiRoghmentedds 4PubRat oF NehvralofFrQdNgtFot us

phi li ppi nensjs_plant body, the pres e qf base conponent drastically
i nproves the"'8 Pugg igﬁ'o?'wﬁrI§@§§%gi' Tos3

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

The first object of the present invention is to
provide a Mallotus philippinensis dye composition
containing rottlerin enhanced in water solubility as a main
dye component, and a method for producing the same.

{0006]

The second object of the present invention is to
improve convenience at production steps in the production
of the Mallotus philippinensis dye composition containing
rottlerin as a main dye component, by avoiding the staining
of filters or pipes during the extraction and filtration of
Mallotus philippinensis to reduce washing costs, and/or by
enhancing the water solubility of the extracted component
of Mallotus philippinensis to facilitate the introduction

of freeze drying instead of vacuum drying.

MEANS FOR SOLVING THE PROBLEMS
[0007]

The present inventors have completed the present



phi li ppi nensis dye conponents in the solvent and facilitates the washing of
equirpnment used in the production and the pul verization of the extract, and
by finding that the dye, particularly rottlerin, contained in the extract
is easily dissolved in water. [0008] Hereinafter, the present invention
will be described in detail. [0009] The present invention relates to a

nmet hod for producing a Mallotus philippinensis dye conposition
characterized by extracting a dye conponent froma Mallotus philippinensis
pl ant body i ninvenipiasechyef didindgatieat culngmwnendye Aexbraeht issedtractée
extraction is preferably an al cohol-containing aqueous solvent. [0010] To
be nore speciwith ahecaguecestalaokolisplventtExomoa Mahkobws for producing a
substantially water-soluble Mallotus philippinensis dye conposition
conprising t IRA1IIIDPIAGHILS tRPANEIPOQY . pEke PTeSLRCHLPT 02 UB2BAI FOBPPRERE| s
pl ant body; ii) preparing an aqueous solvent containing Cl to C3 al cohol,
preferably CAEREHHALLY | IPPRP%EHgtRe pSREURbhEEY P MahkotlF | ot us

phili ppinensis 5  plant body, and the al cohol -contai hi ng. aqueous sol vent in
any or der t()Rﬂﬁ%ﬁé%%??ﬁﬁ*%r%y?h%?@RRPG?Eﬁ R, thees %?8Feaﬁgpained in the
step 111). exiigel P08 &E SOURORS S i ihene! $909' 18°BhE' BEOGuBBLSRYS

and the pulverization of the extract, and by finding that
the dye, particularly rottlerin, contained in the extract
is easily dissolved in water. |

[0008]

Hereinafter, the present invention will be described
in detail.
[0009]

The present invention relates to a method for
producing a Mallotus philippinensis dye composition
characterized by extracting a dye component from a Mallotus
philippinensis plant body in the»presence of a base
component. A solvent used in the extraction is preferably
an alcohol-containing aqueous solvent.

[0010]

To be more specific, the present invention relates to
a method for producing a substantially water-soluble
Mallotus philippinensis dye composition comprising the
following steps of:

i) preparing a Mallotus philippinensis plant body:
ii) preparing an aqueous solvent containing C, to C; alcohol,
preferably C, alcohol;

iii) mixing a base component, the Mallotus philippinensis



fromthe Mallotus philippinensis plant body to obtain an extracted
solution; and v) if necessary, concentrating and/or drying the extracted
solution obtained in the step iv) to obtain a concentrated or dried
extract. [0011] The term "Mallotus philippinensis plant body" used herein
refers to, but not limted to, |eaves, flowers, roots, bark, branches,
fruits, pericarp, and glandular hairs conStituting Mallotus phili ppinensis.
The Mal Il otus philippinensis plant body is preferably kamala, which is

obt ai ned by dpyamg body gl andutiee Abcokol{OMPRainThe adbébdbes usopheht pphnensi s
dye conposition” in the present invention refers to a conposition which is
obt ai ned frommy herdér | ©o usbbaini ppniretere pheneoHpdy, and conpri ses
rottlerin. [0013] The solvent used in extraction in the nmethod of the
present invertvbrfeonbheé setxtiarerobkained okl thevstepwhith, extnaatingla in
the present invention may be water used in the production of foods and
drinks, for eS¥gprenperert sédth kheraleehe] seontainipg caqueeeshsPlyieRth is
available in _the present_invention is Cl to C3_al cohol, greferably et hyl 6

al cohol . An afEmothe dfrblrtus i hi{tPRIRERSTS PIant DO &P aBPLA%R @8 909% by

0, 0
xg: 3& {rg(r)(i ,E&taeéggaysgl(_)u&)og?gngy vol ume, even nore preferably 50% by

v) if necessary, concentrating and/or drying the extracted
solution obtained in the step iv) to obtain a concentrated
or dried extract.

[0011]

The term "Mallotus philippinensis plant body” used
herein refers to, but not limited to, leaves, flowers,
roots, bark, branches, fruits, pericarp, and glandular
hairs constituting Mallotus philippinensis. The Mallotus
philippinensis plant body is preferably kamala, which is
obtained by drying the glandular hairs.

[0012]

The "Mallotus philippinensis dye composition” in thé
present invention refers to a composition which is obtained
from the Mallotus philippinensis plant body, and comprises
rottlerin.

[0013]

The solvent used in extraction in the method of the
present invention comprises water and alcohol. Water which
is available in the present invention may be water used in
the production of foods and drinks, for example deionized
water and distilled water. Alcohol which is available in

the present invention is C; to C; alcohol, preferably ethyl



In the nmethod of the present invention, the base conponent used in
extraction of a dye conponent fromthe Mallotus philippinensis plant is, in
‘the view of situations where the extract is added to foods, preferably, but
is not particularly limted to, amoni um carbonate, potassium carbonate,
sodi um carbonate (sal soda), sodium bicarlonate (baking soda), tripotassium
phosphat e (potassi um phosphate, tribasic), diammonium hydrogen phosphate,

di potassi um hydrogen phosphat e, di sodi um hydrogen phosphate, trisodi um
phosphat e, pallasbplm Hmirakéekol oroncein tinabie okm dehe wedthent sigdescri bed in
the list of food additives. Two or nore of themmay be m xed for use.

(0015] In threfesabdyi 3R ket RO BY VvRiIupeesmAre| preferaRly: B0 toaJo?
conponent is mxed with the Mll otus philippinensis Rlant body and the

al cohol - cont B¥nVA4UBGueBUS sBPFENPTEEETaR}YoP & PYFEP 188l e, t he base
conponent nar 8$ E1xed with the solvent and then with the Mll otus

phi li ppi nens g 6 ant body, or nay be m xed with in advance with the pl ant

body and then wit {h solve ernativel t he ﬁ nent may al so
be i xed with a & Bot At cof LHRE (RS AenY A VFaRToR o ERERBRERe ool vant.
those. skiTPFeégﬂﬁQ{"ﬁﬁ ngbi‘ﬁeem sFikn"BE AEKE EpkpRfieds, SELR' T B

con oL RgTy g PPt SAET BI85 SRS KR kssons

tenperature)yhere the extract is added to foods, preferably, but is not
particularly limited to, ammonium carbonate, potassium
carbonate, sodium carbonate (sal soda), sodium bicarbonate
(baking soda), tripotassium phosphate (potassium phosphate,
tribasic), diammonium hydrogen phosphate, dipotassium
hydrogen phosphate, disodium hydrogen phosphate, trisodium
phosphate, potassium hydroxide, or sodium hydroxide, which
is described in the list of food additives. Two or more of
them may be mixed for use.
[0015]

In the production method of the present invention, the
base component is mixed with the Mallotus philippinensis
plant body and the alcohol-containing aqueous solvent in
any order. For example, the base component may be mixed
with the solvent and then with the Mallotus philippinensis
plant body, or may be mixed with in advance with the plant
body and then with the solvent. Alternatively, the base
component may also be mixed with a mixture obtained by
mixing the plant body and the solvent.

[0016]

The amount of the base used may appropriately be



before, during and after extraction. For this purpose, for exanple sodium
bi carbonat e, sodi um carbonate, or trisodium phosphate is conveniently used.
In this context, the amount of the base conmponent used is 10 to 300% by

wei ght, particularly preferably 10 to 308 by weight, with respect to the
amount of the raw material. To control the;pH exhibited before and after
extraction, an appropriate buffer may further be added in addition to the
base conponent, or alternatively, an additional base may be added during
extraction tdedesmminied: by phosthskidilfedh imsdde iaxt.udds, abgnidediheni ted to,
Atkins & Pantin's sodium carbonate/boric acid m xture solutlons sodi um

t et rabor at e/ $56i BH REdtEe §0Llyentedsssoptralded o J - O ordhiahessi um

chlorlde/sodlun1hydrOX|de buffer solutiaons, . and gl C|ne/sod|un1hydrOX|de

buffer sol ut PERESTEHG¥7]’ - 0cERcrter 8- e PATACGUI ALY, ﬁEﬁFaﬁﬂabéb

t f f th t t I limted
T ong as KBTIt bemBEEaTe (A5 ho 356 ) sefuarBlapt” Empanes r§anL2}nSd
in Nhl!ptus H%@b&%pprEQi'sah%F f%@% %§# ﬁgﬁ%sokxen%HéForPrésngleforthe

steps iii) a V) 'are pe orne by u Xi ng

phi 1l ppi nensig #ﬁ%t s3ad qbat ho?x%% e Yo R AREANGS (G 1 t he

m xture into a eat rrent an extraction solvent, and

letting it 5116@. nhee ti%u%lnwealaite%t&yh%rea 'inn€ﬁ§§5é6ﬁtlék§:h tfgcasi onal
stirring, to elute a sol uble conponent. The anount of the solvent used in

extraction, hRbudXadEl enheh®ase component used is 10 to 300% by weight,

particularly preferably 10 to 30% by weight, with respect
to the amount of the raw material. To control the pH
exhibited before and after extraction, an appropriate
buffer may further be added in addition to the base
component, or alternatively, an additional base may be
added during extraction to control the pH. The buffer used
includes, but not limited to, Atkins & Pantin’s sodium
carbonate/boric acid mixture solutions, sodium
tetraborate/sodium hydroxide buffer solutions, boric
acid/potassium chloride/sodium hydroxide buffer solutions,
and glycine/sodium hydroxide buffer solutions.

[0017]

Concrete extraction treatment procedures and
apparatuses for performing the steps i) to v) are not
particularly limited as long as they allow for the elution
of a soluble dye component contained in Mallotus
philippinensis into the extraction solvent. For example,
the steps iii) and iv) are performed by uniformly mixing
the Mallotus philippinensis plant body and the base

component in advance, charging the mixture into a treatment



amount of the solvent present in the extraction systemat the stepiv), is
usually 5 to 40 times by weight, preferably 5 to 20 tines by weight, |arger
than that of the raw material for the extraction. The tenperature of the
solvent in extraction is normal tenperature to heating ref |ux tenperature
(15 to 90C), preferably 50 to 80C. If negessary, solid matter is renoved
fromthe obtained extracted solution. For this purpose, a known nethod such
as filtration nay be used. The extracted solution thus obtained nmay
directly be batt &ililked wdrposnt extractiiba splweartt: andedieitdding it f
necessary, is concentrated and/or dried according to the step v) to obtain
t he conposit standf forhusyaddantl itevenhioums.THE Becessarat wdithcan be
performed wunder a normal pressure or _a reduced pressure. Conditions such
as tenper at uPEcafdonpde Stadrrgng . cGﬁcéﬂPF&tPoﬁ°1H£é6e§8ﬂ@°§ﬁ@tapprﬁriately
sel ected so as not to de rad t he component . The exsiccatiqon or drying
i s perfornedamﬁynﬁrﬂﬁnﬁpg ntfBﬁegx&HpP§tFP€§}8ndr§Pﬁgexﬁmﬁlﬁg th&der

reduced pressur |ons such, as tegggrature and

LT in Chi sSBPBREQRFe thPash é’&ntaﬁ%?&gﬁ 2B §hecRasEaFtoRa SYRTEN 3ticor ade
the dye co nen%Fy[gg§8]lSTqug§#& %u§oqulkg%|ge% %qu &conp05|t|on t hus

9 obtained possi uni queée tastes ang may therefore

oy prl T8 skekogium 8 by v iuaagog et siiign el P

hexane. raw material for the extraction. The temperature of the
solvent in extraction is normal temperature to heating
reflux temperature (15 to 90°C), preferably 50 to 80°C. If
necessary, solid matter is removed from the obtained
extracted solution. For this purpose, a known method such
as filtration may be used. The extracted solution thus
obtained may directly be used as the composition of the
present invention or, if necessary, is concentrated and/or
dried according to the step v) to obtain the composition of
the present invention. The concentration can be performed
under a normal pressure or a reduced pressure. Conditions
such as temperature and time in this concentration
procedure are appropriately selected so as not to degrade
the dye component. The exsiccation or drying is performed
by ordinary means, for example freeze drying, drying under
reduced pressure, or circulation drying. Conditions such
as temperature and time in this procedure are also
appropriately selected so as not to degrade the dye
component.
[ool8]

The Mallotus philippinensis dye composition thus



Alternatively, for this purpose, the Ml lotus philippinensis plant body may
be washed in advance with hexane or steaned in water vapor before the
extraction procedures. [0019] The conposition produced by the method of
the present invention is advantageous in that it is substantially

wat er-soluble and is easily pulverized. Ihg phrase "substantially

wat er - sol ubl e" used in the present invention neans being water-soluble at a
practical level. For exanple, when rottlerin is "substantially

wat er - sol ubl egbtaihed VpdesibDy Uhas i tiyighe roitteri taste258n@i gméMisoandi gher,
preferably 1,500 g/nL or higher, nore preferably 5,500 pig/nL or higher,
even nore prahayabthgrdPob®Obypi purifbed, hfgheexatplerbgowabhingythay be
measured by any nethod routinely used, and nay be neasured, for exanple as
descri bed i n éxtrnatted selupionythedeof or stie| concenbrated(prefriedl y at
roomtenperature (1 to 30C)) and stirrin the m xture to nmeasure a
rottlerin coneepduatioh Fhetﬁétr%%b@¢n%?gEF%OTOUQ9¥e°ﬁheWHVE hewpBS8iti on of
the present invention can be_ nixed as a dgestuff, a_coloring agent, a

preservative AhePFnatively. ;£OF cthi§ PPTROSS. gbhe MaLkotlRd a keeping

ALY 50 SR PP ST )1 Sl WS IRES 2 (LEHSE 150050000y 1 000
Vel ot us P! LBRLDENSE S PGSR BRSSP vafot BePLEE The | BXERLERRORA" DO
procedures.
[0019]

The composition produced by the method of the present
invention is advantageous in that it is substantially
water-soluble and is easily pulverized. The phrase
"substantially water-soluble” used in the present invention
means being water-soluble at a practical level. For
example, when rottlerin is "substantially water—soluble‘,
the water solubility of rottlerin is 250 ug /mL or higher,
preferably 1,500 ug/mL or higher, more preferably 5,500
ug/mL or higher, even more preferably 12,000 ug/mL or
higher. Water solubility may be measured by any method
routinely used, and may be measured, for example as
described in Example 4 below, by adding a sample to water
(preferably at room temperature (1 to 30°C)) and stirring
the mixture to measure a rottlerin concentration in the
supernatant.

[0020]

The dye composition of the present invention can be

mixed as a dyestuff, a coloring agent, a preservative agent

(e.g., a preservative, a germicide, and a keeping quality-



limted, and concrete exanples thereof include: drinks such as soft drinks,
carbonat ed drinks, energy drinks, fruit drinks, lactic fernenting
‘beverages, and soups (including concentrated undiluted |iquids and powders
for preparation of these drinks); frozen desserts such as ice lollies, ice
creans, soft serve ice creans, ice sherbet ice shavings, and water ice;
confectionery such as guns, chocol ates, eat - gl uten, chew ng gunms, gummy
candi es, candies, tablets, snacks, biscuits, jam creans, and bakegoods;
desserts suchimpmsoying yagemglrta taenhibafiugedda nflawor baamdoss; onpotthes such

as Japanese wheat noodl es, buckwheat noodl es, Japanese vermcelli, cold
wheat noodl est¢ods aandi drinips goret cosmetbedr othe rixnes afiitds 1igodsandt arch
vermcelli, jiao-zi skins, Shao-mais skins, won-ton, Chinese noodles, and

i nst ant nood| @&inkgrimeviich j the (Mrlletes REblippbaersis dyehcempegition

sausages, fish_sausages (chikuwa), steaned fish pastes (kamaboko fish
minced and st¥&rRP (lgwp%%)l,nv‘a%%l%%@f%ﬁwa? saf%aleéﬁnaasg%#iaawy

duct d mlk and f t ed | k; . f d Qi d fat d
01 | pr ocessed-PRLRY o HE CEoRGHRF O BRTRLST  Shatent | Lndlydl fripfl shdh
cessed PR st o & FHECS =t
auce and baste: S5 borsui EREARS NG SRt TRRLIY  pRERRE RBR2CT o0

o PP PURCAD SRRIREE) p 8o DB e

(pickled cucu and stews, sa : exanpl'e; the
dye conposi tighQdn Rt 6Ede 10 FVE M { QM a8 % P CpdNEEr 8S£5r PHEEFAYAELYR | N

soft drinks such as tea. WMbreover, exanples ofe%he types of cosnetics in

whi ch the of these drinks); frozen desserts such as ice lollies, ice
creams, soft serve ice creams, ice sherbets, ice shavings,
and water ice; confectionery such as gums, chocolates,
wheat-gluten, chewing gums, gummy candies, candies, tablets,
snacks, biscuits, jam, creams, and bakegoods; desserts such
as jelly, yogurt, custard pudding and bavarois; noodles
such as Japanese wheat noodles, buckwheat noodles, Japanese
vermicelli, cold wheat noodles (hiyamugi), spaghetti,
macaroni, rice vermicelli, bean-starch vermicelli, jiao-zi
skins, Shao-mais skins, won-ton, Chinese noodles, and
instant noodles; marine or livestock processed products
such as hams, sausages, fish sausages (chikuwa), steamed
fish pastes (kamaboko), fish minced and steamed (Hanppen),
and fried fish balls (Satsuma-age); dairy products such as
processed milk and fermented milk; fat and oil and fat and
oil processed foods such as cooking oils, frying oils,
margarine, mayonnaise, shortening, whipped creams, and
dressings; seasonings such as sauce and baste; pickles such
as pickled gingers, pickled plums, “Fukujin-zuke”

(vegetables pickled in soy sauce), and "Shiba-zuke”



Mal | ot us philippinensis dye conposition can be m xed include cosnetics for
_face, skin, and head hair, fragrance products such as perfumes and
col ognes, and oral products such as nouth washes and dentifrices. ADVANTAGE
OF THE I NVENTI ON [0021] According to the present invention, a dye
conposition containing an easily water- gal uble Mll otus philippinensis
dye, particularly rottlerin, as an active ingredient is provided. The dye
conposition of the present invention is wuseful for the ;£ lications to
foods and dri{Rd@kleditcuaiehenhhssart i fkevsuctrhadsofangrd ebshenat ed
drinks, ener drinks, fruit_drinks, and lactic fernenting . bever ages
(i ncl udi ng ARG UHRE | W LITRRFHL 2 PE PR PEEIR T ptRFERELPBN of
t hese drinks). [,0022 According to t rpoduct L on thod of the present
nvent on. L3 gIF dReLAT d rEree YAt e B E0AE AT Bien AF Fffous
al cohol syst |.ng olcC € [ e e e.
[0023] An e@#‘gog%%{]d’ SO ‘;‘H@%én)po(ﬁ a%%d%é‘% h(gf] p?%%é?\%iéél]ﬁ@én‘%{l?%%lq hélgét he
Mal | ot us phiyd tﬂﬁp 151 960 1 {SUWR | {144 eLal bENRRREEd | N wat er
solubility, aniéﬁ% _erZéore ﬁ“?%m é|tat egét%oeraﬁpst r‘g%luptéo_n o? Free‘ge dryi ng.
Thus, the prodiisdd Wbk Hdks Of ot NEadl £S8PEn | 'WEDIhOKa | WP PY ePradfance
conveni ence of work in the nethod for producing an extract. [0024]
products such as perfumes and colognes, and oral products

such as mouth washes and dentifrices.

ADVANTAGE OF THE INVENTION
[0021]

According to the present invention, a dye composition
containing an easily water soluble Mallotus philippinensis
dye, particularly rottlerin, as an active ingredient is
provided. The dye composition of the present invention is
useful for the applications to foods and drinks that
encompass drinks such as soft drinks, carbonated drinks,
energy drinks, fruit drinks, and lactic fermenting
beverages (including concentrated undiluted liquids and
powders for preparation of these drinks).

[0022]

According to the production method of the present
invention, a high dye extraction rate is achieved by use of
an aqueous alcohol system having an alcohol concentration
lower than ever before.

[0023]
An extracted solution obtained by the present

invention has the Mallotus philippinensis dye, particularly



Mor eover, the production nethod of the present invention facilitates the
washi ng of manufacturing lines and containers, reduces the anmount of the
‘solvent required for the washing, and reduces washing tinme required for the
washi ng, by virtue of the enhanced solubility of the dye conponent in the
solvent. Furthernore, the nethod of the_ gresent invention facilitates the
pul verization of the obtained dye. Therefore, the present invention is
useful for reducing costs in the dye production. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 002B§tIexipur eerfjan¢edirin watenm sobubikity aggrdn tihenefiore he

rel ati onshi p between a chromatogram peak area and a rottlerin

concentr at i orfa¢F iate]|thr gintrodyet tor Bk Freeze daying apThtfonithe an
effect of NaHCO3 added to 50% EtOH, [Figure 3] Figure 3 is a conparative bar
graph showi nPTefnesien merhod 1Rfosthe REP I 9O B O MPFPYRT et2$ Fi gure
4 is a scatter diagramshow ng the relatigonship between fhe pHof a

S0l ut Lon af { FOTIETLERESPE (Hack i L PeChoR For BT GRIoARY | B SaFEact s
BEST MODE F YI NG OUT THE ‘| NVENTI ON [ 0026] Hereinafter, the present

i nvention w | escribed nore fully with reference to Exanpl es. However,

the scope of theﬁ%&%%%[égroizg:}ﬁ%mﬂr%&dcsci%% metnIeE (P plddided Lo these

Exanpl es by any neans.
invention facilitates the washing of manufacturing lines

and containers, reduces the amount of the solvent required
for the washing, and reduces washing time required for the
washing, by virtue of the enhanced solubility of the dye
component in the solvent. Furthermore, the method of the
present invention facilitates the pulverization of the
obtained dye. Therefore, the present invention is useful

for reducing costs in the dye production.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

[Figure 1] Figure 1 is a scatter diagram showing the
relationship between a chromatogram peak area and a
rottlerin concentration;

[Figure 2] Figure 2 is a comparative bar graph showing
an effect of NaHCO; added to 50% EtOH;

[Figure 3] Figure 3 is a comparative bar graph showing
an effect of NaHCO; added to 90% EtOH; and

[Figure 4] Figure 4 is a scatter diagram showing the
relationship between the pH of a solution after extraction

treatment and a rottlerin extraction rate.



In each of the Exanpl es bel ow, ethanol concentration is indicated in % by
vol ume, and the anpbunt of a base conponent such as sodi um bi carbonate is
‘indicated in % by weight with respect to that of a raw material, unless

ot herwi se specified. Exanple 1 [0028] HPLC analysis of a dye conponent of
Mal | ot us philippinensis, rottlerin Wien rqt{lerin (manufactured by Sigma)
was purchased and neasured for its absorption maxi num wavel engths in a
solution of 100% acetonitrile (CH3CN)-0.05% trifluoroacetic acid (TFA)
(100% CH3CN (BESTIMODE) FORSCARRYING\)QUTMTHEN INVENRIOGWLC nobil e phase, the
maxi mum wavel engths were 288.0 and 350.0 nm The wavel ength of 350 nm

whi ch was dik92@lLi shed better fromthe absorption wavel engths of
inpurities, was used as a detection wavel ength, to set HPLC conditions as
foll ows: HPLC systiefelnafites. (thenpresentednyendHiafddtlchgpstengribed

Col um: Devel osil C30-UG 5 (3.0x150 nm_ manufacfured by 14 - Nonura Chenica
Co., Ltd) ColMREe tBhbkY NitR TekRTaRES | &P PP 189, eF 0I4erSCORY ow

te: 0.4 ni/ Det ect i | t h:, 350 | nj [ t.. 5. L
Ret ent i on {1 P BTRIORDL TR T Ot 41 AL VAET P68 RO ERE B9 epar ed

these Examples by any means.

[0027]

In each of the Examples below, ethanol concentration
is indicated in % by volume, and the amount of a base
component such as sodium bicarbonate is indicated in % by

weight with respect to that of a raw material, unless

otherwise specified.

Example 1
[0028]

HPLC analysis of a dye component of Mallotus

philippinensis, rottlerin

When rottlerin (manufactured by Sigma) was purchased
and measured for its absorption maximum wavelengths in a
solution of 100% acetonitrile (CH3;CN)-0.05% trifluoroacetic
acid (TFA) (100% CH3;CN containing 0.05% of TFA), which is
an HPLC mobile phase, the maximum wavelengths were 288.0
and 350.0 nm. The wavelength of 350 nm, which was
distinguished better from the absorption wavelengths of
impurities, was used as a detection wavelength, to set HPLC
conditions as follows:
HPLC system: LC-10Ai (manufactured by Shimadzu Corporation)

Column: Develosil C30-UG-5 (3.0x150 mm, manufactured by



into 3, 10, 30, and 100 g/nL solutions thereof to create a calibration
curve. The results are shown in Figure 1. The relationship between the
obt ai ned chromat ogram peak areas and the concentration was indicated by a
regression line through the origin. The fornmula for the Iine was
{Concentration (g/nm)=(Peak Area+17231)/10Q47}. The correlation coefficient
I ndex R2 was 0.9992. Exanple 2 [0029] Effect of sodium bicarbonate
addition during extraction To 500 ng of kanal a powders (hereinafter,
referred to Nemurdae ohemisailerdaal,) Lud) ch are gl andul ar hairs of Mallotus
philippinensis, 10 M (20 tinmes by volune) of 50 or 908 ethanol was added
and heat ed atCo8@@nf demperaiures @O°Corm extraction. The extracted sol utions
were centrifuged to obtain their respective supernatants, and the

super nat ant s Mohdde Phasght 893 tCGEaeN-M. 0Rt BFB0% et hanol , and a portion
thereof was further diluted with 908 ethanol to perform 15 HPLC analysis
accordi ng toFResnpgader Oad AL/B4Mt a rottlerin concentration in the
sanpl e extracted with 90% _ethanol was cal cul ated to be 4.846 ng/nL. Wen
the value wReteGhHdom ¥@avied endinAn® ™ rottlerin extracted from 500 ng
of the raw mgterial,, the co vertzﬁbvalue was 96.9 ng (extraction rate:
19.4% . By ¢ r?tjleé%tl,ontﬁg' bethdol  extraction yielded 5.0 ng of rottlerin

(extraction Ea%tt%;nti]o%() ’tim%i-crlzv‘@s nﬁQproxi mately one twentieth of the 90%
et hanol extract. ’ )

Rottlerin was dissolved in 90% ethanol and prepared
into 3, 10, 30, and 100 pg/mL solutions thereof to create a
calibration curve. The results are shown in Figure 1. The
relationship between the obtained chromatogram peak areas
and the concentration was indicated by a regression line
through the origin. The formula for the line was
{Concentration (pug/mL)=(Peak Area+17231)/10047}. The

correlation coefficient index R? was 0.9992.

Example 2
[0029]

Effect of sodium bicarbonate addition during

extraction

To 500 mg of kamala powders (hereinafter, referred to
as thé raw material), which are glandular hairs of Mallotus
philippinensis, 10 mL (20 times by volume) of 50 or 90%
ethanol was added and heated at 80°C for 1 hour to perform
extraction. The extracted solutions were centrifuged to
obtain their respective supernatants, and the supernatants
were brought up to 20 mL with 90% ethanol, and a portion

thereof was further diluted with 90% ethanol to perform



[ 0030] Next, during the extraction with 50% ethanol (20 volunes of the | aw
material), 1% (i.e., 5 mg), 3% (i.e., 15 ng), 10%(i.e., 50 ng), 30% (i.e
'150 ng), 100% (i.e., 500 ng), or 300% (i.e., 1500 ng) of sodium bi carbonate
was added to the eluent, followed by the sane treatnment as that described
above. The anount and extraction rate of_ ygttlerin in the obtained
extracted sanples were calculated. This extraction rate was conpared with
the rottlerin extraction rate described above (19.4% which was

acconpl i shed HPkk® analysis coprdingitetbrample rke dfs sodiasulti.ca bonate. In
this Exanple, this 90%extraction wth ethanol free of sodium bicarbonate
was cal |l ed a rebhienin (cercepixation pincvhe sample sexkracted owltht @0%as

used as a reference to determne relative extraction efficiencies of each

of the other ¥RIBRL I SPEFHIRTRS. to TR 4 A6 RIAMe- SHBGD ithemivabue

Concent rat | oAt GORRSR oD S { TS TR brorEab e db%‘%% S Ffom ea' coho
s 4R S U 58, ™
Che. ext iZE't o %é’cﬁ.fié%c??ﬁ%{ b L B ittt e 30 'R
the addition gfy éﬁeﬁg;ﬂ#m@é &2 DONRS ot TR CUEE 1 e @ﬁf@&{i&@ ghtlciency

by 21.2 tines, I on of 30% sodi u ona e | nprove
1%), which was approximately one twentieth of the 90%

ethanol extract.
[0030]

Next, during the extraction with 50% ethanol (20
volumes of the law material), 1% (i.e., 5 mg), 3% (i.e.,
15 mg), 10% (i.e., 50 mg), 30% (i.e., 150 mg), 100% (i.e.,
500 mg), or 300% (i.e., 1500 mg) of sodium bicarbonate was
added to the eluent, followed by the same treatment as that
described above. The amount and extraction rate of
rottlerin in the obtained extracted samples were calculated.
This extraction rate was compared with the rottlerin
extraction rate described above (19.4%) which was
accomplished when extracting with 90% ethanol free of
sodium bicarbonate. In this Example, this 90% extraction
with ethanol free of sodium bicarbonate was called a
control (see Figure 3 below), and its extraction rate was
used as a reference to determine relative extraction
efficiencies of each of the other extraction experiments.
The results are shown in Figure 2.
[0031]

When the extraction procedures were performed with the



the extraction efficiency by 22.7 times, the addition of 100% sodi um
bi carbonate i nproved the extraction efficiency by 21.2 tines, and the
addi ti on of 300% sodi um bi carbonate inproved the extraction efficiency by
18.8 tines. The relative extraction efficiency for the 300% sodi um
bi carbonat e additi on was 96. 9% and was sh to be alnbst the sane as the
extraction rate of the control section. On the other hand, when the sodi um
bi carbonate addition rate exceeds 30% white precipitates that seened to be
undi ssol ved sakiahnbioadenmtt et Hoe xR t B0k | wi tlesu tlutise cdddEkiomcof dsodimum
material. [0032] Simlarly, during the 90% et hanol extraction, 1% 3%
10% 30% 104carb@onke soblieim hddibomtrates G¥Hedthe rékativéianol , and
the extraction rate thereof was conpared with that of the control. The
results are SHWFACHL.IN RERLGiengy jihexeqf iWas 3¢ rEevwian 223 ci &dkies were
observed in all the sodi um bicarbonate addition rates. [0033]. 17 As a
resul t, conveiRMFASt exiheR i wRRRTPMRA LS (RRECOD: desat a
conmponent, significantly red c/&% extraction efficiencies, when decreasi ng an
2l cohol - con ARG REIIDRBOL T 5 IH TG B (FRSRFGEH That ot | the
wherein a base was ,adde s shown to. i mprove extractlon e%ficiencies.
Exampl 6 3 [00FH Taii £ bno nro Rt IeAh et el et ifbe

drastically improved. Specifically, the addition of 10%

sodium bicarbonate improved the extraction efficiency by

21.2 times, the addition of 30% sodium bicarbonate improved

the extraction efficiency by 22.7 times, the addition of

100% sodium bicarbonate improved the extraction efficiency

by 21.2 times, and the addition of 300% sodium bicarbonate

improved the extraction efficiency by 18.8 times. The

relative extraction efficiency for the 300% sodium

bicarbonate addition was 96.9% and was shown to be almost

the same as the extraction rate of the control section. On

the other hand, when the sodium bicarbonate addition rate

exceeds 30%, white precipitates that seemed to be

undissolved sodium bicarbonate coexisted in residues of

extracted raw material.

[0032]

Similarly, during the 90% ethanol extraction, 1%, 3%,

10%, 30%, 100%, or 300% sodium bicarbonate was added to the

ethanol, and the extraction rate thereof was compared with

that of the control. The results are shown in Figure 3.

High relative extraction efficiencies were observed in all

the sodium bicarbonate addition rates.

[0033]



addition To 50 g of the raw material, 5 g (108 with respect to the raw
material) of sodi um bi carbonate was added and made wuniform. The m xture
was supplemented with 1L of 50% et hanol and heated at 80C for 1 hour. After
cooling to roomtenperature, a filtrate obtained by natural filtration was
concentrated under a reduced pressure at C_or lower to renove the

al cohol, followed by freeze drying to obtain 24 g of a powder (hereinafter,
referred to as powder A). By contrast, the sanme treatnent was perforned with
90% ethanol w thastathesalltitconvehtionalinektracbbont methodsht ehiich5. 8 g of
a powder (hereinafter, referred to as powler B). Wen a rottlerin content
in the extradiddnogouser aAbase¢ Bowponeait;uisigad ficeptdyngedycedanple 1, it
was 23.58 in the powder A and 29.5%in the powder B. In _consideration of

t he wei ght oPxjsRg&ionneffieienciesr Wwhencdecaspsingge@bhadlcohed extracti on
with the 108 sodi um bi carbonate-suppl enented 50% et hanol yi el ded 5.64 g of
18 rottleri FONGRBLEILIORTZRM 208 &R wilBn WheT&ss the BreseBdnate-free 90%
et hanol vyielded only 4.6 Qf _rottlerin. result, the extraction with
Che-addi 11 on 1ASERESHPanHBEES BofaPESEN RS E00eEhe Ao SHOWB t0ol BSOS
collected to_ 1,2 ti. i.gher. t hat of the sodium bicarbonate-free
extraction. E%gﬁs EEEE FG%%??GB%g%Sérison of water solubility Water
solubility was exam ned by the follow ng nethod:

Example 3
[0034]

Efficiency of extraction with sodium bicarbonate

addition

To 50 g of the raw material, 5 g (10% with respect to
the raw material) of sodium bicarbonate was added and made
uniform. The mixture was supplemented with 1L of 50%
ethanol and heated at 80°C for 1 hour. After cooling to
room temperature, a filtrate obtained by natural filtration
was concentrated under a reduced pressure at 40°C or lower
to remove the alcohol, followed by freeze drying to obtain
24 g of a powder (hereinafter, referred to as powder A4).
By contrast, the same treatment was performed with 90%
ethanol without the addition of sodium bicarbonate to
obtain 15.8 g of a powder (hereinafter, referred to as
powder B). When a rottlerin content in the extracted
powder A and B was calculated according to Example 1, it
was 23.5% in the powder A and 29.5% in the powder B. 1In
consideration of the weight of powder and the rottlerin
contents together, the extraction with the 10% sodium

bicarbonate-supplemented 50% ethanol yielded 5.64 g of



an extracted solution obtained by extraction of the raw material with 50%
ar 90% et hanol supplenmented with 10% or 30% sodi um bi carbonate was dried to
"obtain a dried product, approximtely 0.2 g each of which was added 4 ni
(i.e., 20 tinmes by volune) of distilled water, then stirred with a vortex
m xer, and sonicated for 1 mnute, follo by <centrifugation to collect
supernatants. MIlipore filter unit MLL (registered trademark)-HV (0. 45
pm was used to obtain mcrofiltrates. Arottlerin concentration therein
was det er m nedth}erhn,nwhevdasl theaepgitrattias witbntthel sodd@w et hanol free
of sodi um bi carbonate was used to perform the sane procedures. The results
are shown i nbigprbonategfree0fQa] etihhapprd yieAdsdnondy 4odibud fcar bonat e
added Et hanol concentration Relative wth respect to concentration
concentratloﬁ°§6F95FP|tyASr%mFﬂﬁﬂ%FraPh?99§§r%%F%ﬂ%)W%HhsEB%rﬁﬁ@hﬁ%oPat|o
(% by wei ght) ( n;% 10 50 12,750,196 30 5% 5, 681 8% 0 90.1,576 25 30
90 274 4 0 (eSn gipmgpigarponakgs InCERAFEAathEnamPYP RS £OEtIREAR ( he

| ubi | d he d b f.r. 90%
cUhanol  cxt rELLBEBREr bP) Lads CaBrnpaohe: TRAR FhAycBe e Solith

bicarbonate-free extraction.

Example 4
[0035]

Comparison of water solubility

Water solubility was examined by the following method:
an extracted solution obtained by extraction of the raw
material with 50% or 90% ethanol supplemented with 10% or
30% sodium bicarbonate was dried to obtain a dried product,
approximately 0.2 g each of which was added 4 mL (i.e., 20
times by volume) of distilled water, then stirred with a
vortex mixer, and sonicated for 1 minute, followed by
centrifugation to collect supernatants. Millipore filter
unit MILLEX (registered trademark)-HV (0.45 um) was used to
obtain microfiltrates. A rottlerin concentration therein
was determined by the method of Example 1. As a control,
90% ethanol free of sodium bicarbonate was used to perform

the same procedures. The results are shown in Table 1.



solubility ratio based on the control was increased to 25 for the 10%

sodi um bi car bonat e- suppl enent ed 90% et hanol extract, and 196 for the 10%

sodi um bi car bonat e- suppl enment ed 50% et hanol extract. Specifically, the

sodi um bi car bonat e- suppl enment ed extract was significantly inproved in

water solubility as conpared with the soqigum bicarbonate-free extract. The

50% et hanol extract had nuch nore excellént solubility than that of the 90%

et hanol extract. Exanple 5 [0038] 20 - Study of extraction tenperature To

t he raw mat rdad6] sodi um bi carbonate was added at a concentration of 10%

with respect to the raw material, and an extraction tenperature was set to

26C to measdﬂkatt]hae llanbunt of rottlerin extracted after 3 days or 7 days

accordi ng t anple 2. An ethpnol concentrafion was adj usted

to 50% or S)O&m ig{Ee ?OQO%IIUEX 15. 5% or hi gher| exRoa&hleedn atles wer e obtlai ned

in all the| RbCREL 0%\‘&%‘%‘?‘1" dg thaﬁthwlextragt()&.%g G ‘%ﬁ n| threlatedie dction
A ‘%

t r eat ment s | atwBoit ¥respachote \fiddnaeidina tororof SO | sscslnddminlat tey fwer e
approxi mat ¢l y 1a% matealilalt he | @& qqhq}o:ggﬁg:)e E 7 wnrpgibxanpl e 2,

gg;’g?r[gggi ﬁ-;,l}f;f ‘ﬁéﬁigmlfe vvas. col | ectled at(l‘-ﬁdfﬂﬁ-dl tenperature flor 3
L 10 50 12,750 196
30 50 5,681 89
10 90 1,576 25
30 90 274 4
0 (Control) 90 64 1

[0037]

Explanations for Table 1: when the solubility of
rottlerin contained in the sodium bicarbonate-free 90%
ethanol extract (control) was defined as 1, relative
solubility ratio based on the control was increased to 25
for the 10% sodium bicarbonate-supplemented 90% ethanol
extract, and 196 for the 10% sodium bicarbonate-
supplemented 50% ethanol extract. Specifically, the sodium
bicarbonate-supplemented extract was significantly improved
in water solubility as compared with the sodium
bicarbonate-free extract. The 50% ethanol extract had much
more excellent solubility than that of the 90% ethanol

extract.

Example 5

[0038]



Extraction Rottlerin concentration (% by volune) term (days) extraction
rate % 50 3 15.6 50 7 15.5 90 3 19.2 90 7 17.6 Exanple 6 [0040] Study

* of al cohol concentration during extraction To the raw material, 10% or 100%
sodi um bi car bonat e was added, and an et hanol concentration was set to 0%
(i.e., 21 distilled water), 30% or 50%4g Deasure the amount of rottlerin
extracted by treatnents at 80C for 1 hour, according to the nethod of
Exanple 2. The results are shown in Table 3. [0041] |[Table 3] Ethanol
Anount of sodi umRmdy eof reFetraciien temperatwere on bi carbonate added
extraction ratio of (% by volunme) (% by weight) rate % extraction rate 0
10 1.1 0.06 0 10%e 1the oray maypeninl 3 odlup bihoanbonabe was cedded ab as. 4

1.00 50 100 14.6 0.79
concentration of 10% with respect to the raw material, and

an extraction temperature was set to 26°C to measure the
amount of rottlerin extracted after 3 days or 7 days
according to the method of Example 2. An ethanol
concentration was adjusted to 50% or 90%. As a result,
15.5% or higher extraction rates were obtained in all the
cases. Conslidering that the extraction rates in the
extraction treatments at 80°C for 1 hour with addition of
10% sodium bicarbonate were approximately 19% for all the
alcohol concentrations as shown in Example 2, 80% or more
of the extract rate was collected at normal temperature for
3 days.

[0039]

[Table 2]

Ethanol
concentration
(% by volume)

Extraction Rottlerin
term (days) | extraction rate %

50 3 15.6
50 7 15.5
20 3 19.2
20 7 17.6

Example 6
[0040]

Study of alcohol concentration during extraction

To the raw material, 10% or 100% sodium bicarbonate

was added, and an ethanol concentration was set to 0% (i.e.,



[0042] Explanations for Table 3: the extraction rate was only approxi mtely
1% f'or the distilled water with an al cohol concentration of 0% On the
"other hand, the relatively high extraction rate of 12.1 or 13.3% was
achieved at the alcohol concentration of 308. These correspond to
approximately 70% of the extraction rate s 1he alcohol concentration of
50% Exanple 7 [0043] Influence of pHon rottlerin extraction efficiency
The influence of pHon rottlerin extraction efficiency 22 was studied by
perform ng edisttiled paberlurd@¥at o080t oto measurewthes 0ousthafiol at
varying pH val ues according to the nethod of Exanple 2. Base conponents

whi ch are t or@ktlerhn| exhEacsed BudEEeabmentngRtp Vierkor ah 19ux 4+ om sodi um
bi carbonate used in the Exanpl es descri bed above, sqdium carbonate,

di sodi um hycﬁ“b@%ﬁdﬁ‘\%sﬁha'flée(%ﬂWﬂ?oﬁg)ExWP%ﬁd?um%s’pﬂ’%ﬂ t%lﬁre%ahydr ate
(in Table 4 nd| cat -fi ﬁ%/ g cal cul ated on the basis of the weight of its
anhydr ous b & Pantin's sodium carbonate/boric acid mxture
sol ution (pkki 10 11; final ion strength: 50 mV). The types of the base
conponent s, a}munts of the base conponents added, the pH of the sol vent
used in ext r.pggign_,,]the pH of a solution after extraction treatnent, and

rottl eri n exf+aet+onr—rates—are ahuwﬁf.“ Fable-—4—F—Fhe—AtHHRS &—Pant:n S
sodi um car bo 1&%@/ boric acid %%ﬁjﬁ? of &ion is ﬁoé@ié’}:ir?n Reflatrivd 10

sodi um car bo eou ratio of
concentration bicarbonate added extraction extraction

(% by volume) (% by weight) rate %
rate

0 10 1.1 0.06

0 100 1.2 0.07

30 10 13.3 0.72

30 100 12.1 0.66

50 10 18.4 1.00

50 100 14.6 0.79

[0042]

Explanations for Table 3: the extraction rate was only
approximately 1% for the distilled water with an alcohol
concentration of 0%. On the other hand, the relatively
high extraction rate of 12.1 or 13.3% was achieved at the
alcohol concentration of 30%. These correspond to
approximately 70% of the extraction rate at the alcohol

concentration of 50%.

Example 7
[0043]

Influence of pH on rottlerin extraction efficiency

The influence of pH on rottlerin extraction efficiency



solution (containing 10.6 g/L sodium carbonate) mxed with an M 10 boric
acid/ potassi um chl ori de aqueous solution (containing 6.2 g/L boric acid and
7.45 g/ L potassium chloride), and its pH can be adjusted to 8 by m xing
themat a 1.12:8.80 ratio by capacity, to 9 by mxing themat a 3.70:6.30
rati o by capacity, to 10 by m xing themai a 7.09:2.91 ratio by capacity,
and to 11 by mxing themat a 9.65:0.35 27 o by capacity. This m xture
solution was sinply shown as "buffer solution” in the table below 23 -

[0044] [ Tablwad]sty@ted\ By peBEsaring &kt PAdt Dbh Oprédederéssapngs cetdmnol
solution Rottlerin to %by weight extraction after extraction wth respect

to sol vent ektliout iwith ases %etlhanohtat i vayyingapeval Gesli accdLdbng o2 0. 4
bi carbonate 10%9.6 7.9 19.6 30%9.6 8.2 19.4 Sodium 10- 12.6 8.6 19.0
car bonat e 30Ebd 2nétHoad cofl FEBampl & o2li uBasE ochper@nd 6 whidly dimegdro eosphat e
30%10.1 6.8 12.2 Trisodium 10% 12.3 6.9 12.5
simultaneously added to change pH were, apart from sodium
bicarbonate used in the Examples described above, sodium
carbonate, disodium hydrogen phosphate (anhydrous),
trisodium phosphate dodecahydrate (in Table 4, indicated
by % calculated on the basis of the weight of its anhydrous
form), and Atkins & Pantin’'s sodium carbonate/boric acid
-~ mixture solution (pH 8, 9, 10, 11; final ion strength:
50 mM). The types of the base components, the amounts of
the base components added, the pH of the solvent used in
extraction, the pH of a solution after extraction treatment,
and rottlerin extraction rates are shown in Table 4. The
Atkins & Pantin’s sodium carbonate/boric acid mixture
solution is a solution of an M/10 sodium carbonate aqueous
solution (containing 10.6 g/L sodium carbonate) mixed with
an M/10 boric acid/potassium chloride aqueous solution
(containing 6.2 g/L boric acid and 7.45 g/L potassium
chloride), and its pH can be adjusted to 8 by mixing them
at a 1.12:8.80 ratio by capacity, to 9 by mixing them at a
3.70:6.30 ratio by capacity, to 10 by mixing them at a
7.09:2.91 ratio by capacity, and to 11 by mixing them at a
9.65:0.35 ratio by capacity. This mixture solution was

simply shown as "buffer solution” in the table below.



phosphate 304 12.5 8.6 20.0 Buffer pH 8.1, 50nMM 9.8 5.9 4.2
9.2,°50MM 10.7 7.2 17.7 pH 10.3, 50mM 11.6 8.3 18.0 pH 11.3, 50nM 12.3 8.9
15.5 Sodium Adjusted to pH 11.5 4.9 0.3 hydroxide shown in the right 12.4

5.2 0.5 13.3 6.3 6.1 14 6.3 7776.5 24 -
the solution after extraction treatnent
extraction

bol df aces).

(0046]

extraction tfeatadnt and the rottlerin extraction rate can

off fromthe acconpanying drawing (Figure 4).
obt ai ned by {Rabteddlim bi carbonate-free 90% et hano

shown in
of the va

[ 0047]

sol ution pH

aamﬂez.Aroulﬁhgeéxaulm1mﬂetmmmaﬂveto 80% or
Bypes achi eJéF pHOBEPKO %
(% corresponds solution Rottlerin
ethanol .
to % by weight after extraction
extraction
with respect to solvent extraction|rate %
raw material) treatment
Sodium 0% 6.6 5.2 0.4
bicarbonate
10% 9.6 7.9 19.6
30% 9.6 8.2 19.4
Sodium 10% 12.6 8.6 19.0
carbonate - -
30% 12.7 10.6 14.3
Disodium 10% 10.0 6.6 5.9
hydrogen
phosphate
30% 10.1 6.8 12.2
Trisodium 10% 12.3 6.9 12.5
phosphate
30% 12.5 8.6 20.0
Buffer pH 8.1, 50mM 9.8 5.9 4.2
solution
pPH 9.2, 50mM 10.7 7.2 17.7
pH 10.3, 50mM 11.6 8.3 18.0
pPH 11.3, 50mM 12.3 8.9 15.5
Sodium Adjusted to pH 11.5 4.9 0.3
hydroxide shown in the
right
12.4 5.2 0.5
13.3 6.3 6.1
14 6.3 6.5

[ 0045] Expl anations for Table 4:
hi bited a high rottlerin
rate at pH 7.0 to 11.0, particularly 7.0 to 9.0 (underlined
The rel ati onship between the pH of the solution after
clearly be read
The extraction rate
extraction was 19.4%

as
nore



7.0 to0 9.0, while arottlerin extraction rate corresponding to 70% or nore
thereof was achieved in the range frompH 7.0 to 11.0, denonstrating that
the extraction rate is high at pH 7.0 or higher. 25 - CLAIMS [1] A nethod
for producing a Mallotus philippinensis dye conposition conprising
extracting a Mallotus philippinensis play body wth an al cohol - contai ni ng
aqueous solvent in the presence of a base conponent. [2] The production

met hod according to claim1l, wherein the Mllotus philippinensis plant body
is preferabl 0@5powdered kamal a. [3] The production nethod according to
claim1 or 2, wherein the dye conposition contains rottlerin as a main dye
conponent . [4] THExpFaa@lsdnsh fin eble dor dibgy sl ulidomwmEtdsr clains 1 to 3,
wherein the solvent has an al cohol @concentration of 30 to 90% by vol une.

[5] The prod®E¥Famtien h’éﬁe%’é'!’:%‘i"@ii?@“%'bi%?%i%hiQWEFher%hee§6¥%%ﬁi—°has an

al cohol concentration of 30 to, 70% b vol upe, preferably 50% by vol une. [ 6]
The productiEﬁl?ﬁﬁ?ﬂiﬁiééc%rﬁ?nblt% aﬁ?rﬁﬁﬁp%ﬂrl | 5 dstq %o Os{upfertinedhe

base conponent east one base selected fromthe group consisting of
anmoni um ca‘ﬁﬂﬁéﬁ% bt assi um car bonate, sodi um carbonate, sodi um

bi car bonat e, 6éﬁg)ta55|un1phosphate di anmoni um hydr ogen phosphate,
dipotassiun1% rogen phosphat e, di sodi um hydrogen phosphate, trisodi um

phosphate, potassiiMrelationship between the pH of the solution after
extraction treatment and the rottlerin extraction rate can
clearly be read off from the accompanying drawing
(Figure 4).
[0047]

The extraction rate obtained by the sodium
bicarbonate-free 90% ethanol extraction was 19.4%, as shown
in Example 2. A rottlerin extraction rate comparative to
80% or more of the value was achieved in the range from pH
7.0 to 9.0, while a rottlerin extraction rate corresponding
to 70% or more thereof was achieved in the range from pH
7.0 to 11.0, demonstrating that the extraction rate is high

at pH 7.0 or higher.



hydr oxi de, and sodi um hydroxide. [7] The production nmethod according to
claim6, wherein the base conponent is at |east one base selected fromthe
group consi sting of sodi um bi carbonate, sodium carbonate, 26 - and trisodi um
phosphate. [8] The production nethod according to claim7, wherein the
amount of the base conponent used is 10 10500% by weight, preferably 10 to
30% by weight, with respect to the anopunt of the Mllotus philippinensis

pl ant body. [9] The production nethod according to any one of clains 1 to

8. wherein the amount of the solvent usdd-AIMS t he extraction is 5 to 20

times by weight larger than that of the Mll otus hlllpzénen5|s pl ant body.
[10] The produklion ndt Be&hadcéPdi REOHYCARY Bn¥adioturaphd11PPdnensifier ein

the extraction is perfornmed under conditions ere th%hfolvent i n cont act
with the plarf Y%o%‘g“l"h%%t’ambl—F%‘FPWl%”b? ‘Fﬁbﬁ%?t FMabi9tyS0 to 11.0, nore

Claim 1 to #hifimatertlt ift: i?%ft*%ﬁh?%é“é’ FORREConfalgal "
et hod. accor ARIETEE CTErRlY fn fhe 3 ré%’%‘ac% P HAEE combonddf Vent Gur g
the extractipgis 50qhg §9.§du[:%:°nl> ahaatclcekg agr ciﬁhh\b' e Mﬂb&%&&&s
phi | i ppi nensi s dye conposition pro uce produ met "according to
any one of clghdmdii®td<# philippinensis plant body is preferably a

powdered kamala.

[31] The production method according to claim 1 or 2,

wherein the dye composition contains rottlerin as a main

dye component.

[4] The production method according to any one of

claims 1 to 3, wherein the solvent has an alcohol

concentration of 30 to 90% by volume.

[5] The production method according to claim 4, wherein

the solvent has an alcohol concentration of 30 to 70% by

volume, preferably 50% by volume.

{61 The production method according to any one of

claims 1 to 5, wherein the base component is at least one

base selected from the group consisting of ammonium

carbonate, potassium carbonate, sodium carbonate, sodium

bicarbonate, tripotassium phosphate, diammonium hydrogen

phosphate, dipotassium hydrogen phosphate, disodium

hydrogen phosphate, trisodium phosphate, potassium

hydroxide, and sodium hydroxide.

{71 The production method according to claim 6, wherein

the base component is at least one base selected from the

group consisting of sodium bicarbonate, sodium carbonate,



[ 14] The dye conposition according to claim13, wherein the dye conposition
1s used as a coloring agent and/or a preservative agent in foods and drinks
" or cosnetics or as an anthelmntic.

and trisodium phosphate.

[8] The production method according to claim 7, wherein
the amount of the base component used is 10 to 300% by
weight, preferably 10 to 30% by weight, with respect to the
amount of the Mallotus philippinensis plant body.

[9] The production method according to any one of
claims 1 to 8, wherein the amount of the solvent used in
the extraction is 5 to 20 times by weight larger than that
of the Mallotus philippinensis plant body.

(101 The production method according to any one of
claims 1 to 9, wherein the extraction is performed under
conditions where the solvent in contact with the plant body
has a pH of 7.0 or higher, preferably 7.0 to 11.0, more
preferably 7.0 to 9.0.

[11] The production method according to any one of
claims 1 to 10, wherein the temperature of the sol&ent
during the extraction is room temperature to reflux
temperature.

[12] The production method according to claim 11,
wherein the temperature of the solvent during the
extraction is 50 to 80°C.

[13] A substantially water-soluble Mallotus
philippinensis dye composition produced by a production
method according to any one of claims 1 to 12.

[14] The dye composition according to claim 13, wherein
the dye composition is used as a coloring agent End/or a
preservative agent in foods and drinks or cosmetics or as

an anthelmintic.



