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The present invention relates to a nethod for dispersing plant sterol for
bever age, aggh @nqphant sterol -di spersed beverage. Mre parpblrﬁéﬂo%ml’w t he
present invention relates to a method for preparing a di'spersi-on of ptlant
sterol, in which plant sterol nicellls are formed with a size of hundreds
of nanometers or less and to a beverage containing the dispersion. 10
BACKCGROUND ART Recently, people have increasingly tendered to over-ingest
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Recently, people have increasingly tendered to over-ingest cholesterol.
As a result, diseases associated with cholesterol are increasingly becoming a big
social problem. In particular, Eastern people, who have experienced
westernization of their lifestyles, including their diet, have far more opportunities

15 1o consume high cholesterol foods than before on account of the deluge of instant
or fast foods. When being ingested, the cholesterol of such foods increases the
cholesterol level in blood and may act as a main cause of cardiovascular diseases,
including hyperlipidemia, arteriosclerosis, arrhythmia, cardiac infarction, and so
on. .

20 : Through studies of the metabolism of cholesterol, it has been shown that
both endogemc and dletary cholesterol move into the small intestine and about
50 % thereof is absorbed from the intestines (Bosner, M. S., Ostlund, R. E., Jr.,
Osofisan, O., Grosklos, J., Fntschle, C., Lange, L. G. 1993). Based on this fact, a
mechanism for preventing cholesterol from being absorbed from intestines is of

25 . special interest to those who have made efforts to discover clues for the
prophylaxis and treatment of cholesterol-associated diseases.

Plant "sterol or phytosterol cah be ‘broken down into sitosterol,
campesterol, and stigmasterol, while plant stanol or phytostanol comprises
sitostanol and campestanol. For purposes of convenience, they are all called

30 plant sterol herein.

' With structures very similar to that of cholesterol, plant sterol is known to
inhibit intestinal cholesterol absorption, thereby reducing the serum cholesterol



I nhi bitt i ntestinal chol esterol absorption, thereby reducing the serum
chol esterol 2 4 MAR 2005 WD 02/28204 PCT/KRO /01640 2 |evel, as discl osed
in U S Pat. No. 5,578,334, Being a naturally occurring naté’ria'i’}ARrg
sterol is non-toxic and can be found in a broad spectrum of plants suc as

bean, corn, weoeshszdsal | oil, etc. By taking advantage of tﬂ?mkﬁﬂi}o}fﬁd ory
function of pl ant sterol agai nst intestinal chol esterol absorption,

clinical trials have 5 been conducted of plant sterol as a therapeutic
agent for treatnment of cardiovascul ar di seases, coronary artery di seases
and hyperlipidema (Atherosclerosis 28:325-338). Despite this useful
function, plant sterol is difficult to apply to foods on account of its
physi cal properties, that is, very poor solubility in both water and oil.
10 Accordingly, the-general public can onlé limtedly ingest plant sterol.
Wth the aimof increasing the solubility 6f plant sterol, sone researchers
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plant sterol.  ester is reported to reduce the LDL-C level by as much ds 16 % when being used
- in an applied form in an oil phase (margarine).
WO 99/15546 and WO 99/15547 describe waier— and oil-soluble plant
20 sterol derivatives which are synthesized by linking a water- or oﬂ-soluble molecule
to plant sterol or plant stanol via an ester linkage.

However, a research result reveals that synthetic plant sterol derivatives
with improved solubility have lower inhibitory effect on intestinal cholesterol
absorption than does natural plant sterol (Mattson et al., The American Jourmal of

25 Clinical Nutrition 35: April 1982 pp 697-700) Particularly, such oil-soluble
derivatives are d1sadvantageous in that a lot of edible oil must also be mgested at
the same time.

In addition to the effort to increase the solubility of plant sterol tbrough
the synthesis of derivatives, intensive research has been and continues to be

30 directed to improving the bioavailability of plant sterol.

Much has been done with regard fo this research. For mstance, a
pharmaceutical dispersible .powder “of sitosterols for oral administration was
developed which can be prepared from a mixture of sitosterol, starch hydrolysate;
silicon dioxide, and polyoxylene sorbitan monostearate in a certain proportion by

35 homogenization, deaeration, pasteurization, and evaporation, as disclosed in. U. S.
Pat. No. 3,881,005.




Much has been done with regard to this research. For instance, a
phar maceuti cal dispersible powder of sitosterols for oral adm nistration
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enul sifiers to RABOERARLEYas hornORLLESar Affactant and a polyﬁmcuonal surfactant,

respectively.

In European Pat. Publication No. 289,636 is described a method of

producing emulsified or solubilized sterol in a stable form by admixing plant sterol

20 at a fixed ratio with a liquid polyhydroxy compound containing sucrose fatty acid

ester and/or polyglycerol fatty acid ester and diluting the admixture with water.

When being applied to drinks, micelle particles of the plant sterol produced

amount, in size, to as large as tens of micrometers, being bristly to the feel of the

mouth. Furthermore, the micelle parucles have the disadvantage of makmg the

K -25 drinks opague.

_ A food mgredlent that. can be used as a cholesterol-lowenng agent is
disclosed in U. 8. Pat. No. 6,190, 720. This patent also introduced the preparation
of the food ingredient by combmmg one or more molten plant sterols with one or

. mofe fafs and one or more emulsifiers to homogeneity .and cooling the

30  homogeneous mixture to about 60 °C under agitation to give a paste, This food
ingredient can be applied to oil-based foods such as salad dressings, margarine,
etc. As expected, the applicability of the food ingredient to aqueous beverages is
virtually impossible because its dispersion stability is obtained only in fats.

EP 0 897 671 Al.is directed to aqueous dispersions of plant sterols useful

35 in spreads, dressings, milk, cheese, ete, and 1o a preparation method comprising
mixing together a molten high melting lipid, 2 non-sterol emulsifier and water
under shear with 2 feature residing in that the high melting lipid has a mean size of
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30, henobgeneous m xture to about 60 C under agitation to give a paste. This
food ingredient can be applied to oil-based foods such as sal ad dressings,
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cheese, etc, and to a preparation nethod conprising mXxing together a
nolten high nelting lipid, a non-sterol emulsifier and water under shear
with a feature residing in that the high nelting lipid has a nean size of
ester and/or polyglycerol fatty acid ester and diluting the adm xture with
wat er. Wien being applied to drinks, mcelle particles of the plant sterol
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products and can be incorporated into food products in an amount effective to

reduce serum cholesterol levels in a human consuming the food'products without

20 adversely modifying the texture of the food products. Prepared from plant
sterols, emulsifiers, and neutral lipids such as triglycerides, the complex can be

applied to oil-based food products. In the absence of neutral lipids, sodium

" stearoyl lactylate is employed as an emulsifier. However, the use of sodium
stearoyl lactylate is limited by law. Additionally, its characteristic offensive odor

25 requires a masking process when the complex is applied to beverages. ' -

DISCLOSURE OF THE INVENTION

With the above problems in mind, the intensive and thorough research on
the soluble form of plant sterols, conducted by the present inventors, resulted in the
finding that, when plant sterol and an emulsifier are heated together in the absence

30 of other components, they are brought into homogeneous contact with each other
while being fused, to form fine micelles which are as small as nanometers in size,
-at subsequent high-speed stirring or homogenizing processes, leading to the
present invention. It is also found-that, in beverages, nanometer-scale micelles
: are superior in bioavailability, having no influence on the characteristic taste and
35 flavor of the beverages, in addition to being applied to almost all beverages
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enul sifier are heated together in the absence 30 of other conponents, they
are brought into honbgeneous contact with each other while being fused, to
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mixture Wlth an aqueous beverage or an emulsifier-containing aqueous beverage;
and stirring the combination at a high speed to give a dispersion of plant sterol in
20 the beverage, whereby the plant sterol can be dispersed into particles with a size of
hundreds of nanometers,
In accordance with another embodiment of the present invention, there is
provided a method for dispersing plant sterol, comprising the steps of: thermally
_ melting an admixture of plant sterol and an emulsifier at 60-200 °C, said emulsifier
25 ‘bemg selected from the group consisting of sucrose fatty acid esters, sorbitan fatty
acid esters and polyglycenne fatty acid esters; combining the molten mixture with
an aqueous beverage or an emulsifier-containing aqueous beverage; and stirring -
. the combination at a high speed and homogenizing to give a plant sterol-dispersed
beverage whereby the plant sterol can be dispersed into particles with a size of -
30 bundreds of nanometers. )
In accordance with a further embodiment of the present invention, there is
provided a method for dispersing plant sterol, comprising the steps of: thermally
melting an admixture of plant sterol and at least one emulsifier at 60-200 °C, said
emulsifier being selected from the group consisting of sucrose faﬁy acid esters,
35 sorbitan fatty acid esters and polyglycerine fatty acid esters; cooling the melt to a
" solid, pulverizing the solid to give a powder, and combining the powder with an
aqueous beverage or an emulsifier-containing aqueous beverage; and stirring the




enul sikfier being selected fromthe group consisting of sucrose fatty acid
esters, sorbitan fatty acid esters and polyglycerine fatty aC|d esters;
combining the nolten mixture with an aqueous beverage or an 24 MAR ﬂm5
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i nvention, there is provided a nmethod for dispersing plant sterol,
conprising the steps of. thermally nelting an adm xture of plant sterol
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group consisting of sucrose fatty acid esters, sorbitan fatty acid esters
and pol yglycerine fatty acid esters; conblnlng the nolten mxture with an
aqueous beverage or an enuIS|f|er-conta|n|ﬁg aqueous beverage; and stirring
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C and forms particles with a size of hundreds of nanometers or less when being
dispersed in aqueous beverages, said emulsifier being selected from the group
20 consisting of Sucrose fatty acid esters, sorbitan fatty acid esters and polyglycennc
fatty acid esters. -

BEST MODES FbR CARRYING OUT THE INVENTION

Naturally occurring, plant sterols are similar in structure to cholesterol.
In the natural world, there are found a variety of plant sterols, of which sitosterol,
25 campesterol, stigmasterol and sitostanol predomnate over other stérols. At an
ordinary level of intake, plant sterols have little influence on the level of
cholesterol in blood, but a large quantity of plant sterols inhibits the absorpﬂon of
intestinal cholesterol and bile cholesterol on account of their structures being

sitmilar to that of cholesterol, thereby lowering the serum cholesterol level.
30 Effects of plant sterols on the reduction of serum cholesterol level have
long been under study, Such studies have shown that plant sterols can reduce the
~ total serum cholesterol level by 0.5-26 %, especially the LDL-C level by 2-33 %,
depending on dosage, severity of patient’s symptoms, and prescribed diet. The
cholesterol level-reducing effect is also affected by the gender, age, and state of



10 stirrring the conbination at a high speed and honpbgeni zing to give a

pl ant sterol- dispersed beverage, whereby the plant sterol can be dispersed
into particles with a size of hundreds of nanoneters. In accoran¢mpmpiix
still another enbodinment, there is provided a plant sterol-dispersed

beverage preansed:Ry one of the above nethods. 15 In acc h still
a further enbodinent, there is provided an additive sui %‘g‘?‘éﬁ?@%ﬂ‘ﬁse I n

beverages, characterized in that it is prepared by thermally nelting an
adm xture of plant sterol and at | east one emulsifier at 60-200 C and
forns particles wwth a size of hundreds of nanoneters or |ess when being
di spersed in aqueous beverages, said enulsifier being selected fromthe
group 20 consisting of sucrose fatty acid esters, sorbitan fatty acid
esters and polyglycerine fatty acid esters. BEST MODES FOR CARRYI NG OUT

THE | NVENTION Natural ly occurring; plant sferols are simlar in structure

t hol est | . | | ty | ant
0 chol esterol . hehith bf eheNpdtidhe|aniais! FMmikifeHiSn 35 stlg%@%ér &gétgl S|If%{ﬂ ptan

sterols, of which | tost erol, 25 canpesterol, oSt anol
pr edom nat e over st ey ol s, At an ordinary |level of intake, plant
sterols have litt] e. | Pudhte tnsmeeally cqeoeptert the thypetbesiy dhati plats] siewls but a
| arge quantity cffegivehn segregato| dietanyhihlesterol, hwhiath seaarisi inranobily plisise ithiial

chol est er ol 5and iftestimes; land asilcif) thetdby astEktH IR th@fabs?oﬂﬁioﬁ of tHelid %ﬁol?s?érHE

simlar to that smfn ¢gholRSEELO! ActOSLERY plaQVelkA ngaxte ge LM tero
| evel . 30 Effec "B"lg%"éﬂsg’ﬁﬁﬁg% S0 %9 Hﬁ"t 9&;8-!:5 lfﬁmg] ﬁ?@%\sg& er ol

| evel have Iong
sterols can red E@esctﬁé IS¢ WK resisfagintie: @bsosntion ol Plae‘&/éﬂerdbg/ﬂ&nﬁsmd%cmc

especial |y the cBilesrolMettsiny F2H3 ¥ otenheie; (Re Adiand Beibksda,BAge, BFe 6f Pl Of
patient's Bynmpt Segol ws@ﬁﬁ&CAbéaﬁdmﬁlo?tnled@%o@éaﬁ&&,sj ‘g{ 1b?7’&g C' “9
effect is.al so 4} 9"3995»6 %nlq. %t és

02/ 28204 PCT/ K 1?1@4&;%& ea qf‘; ¢ iPSHore a&“f"i’%“’&%“ﬁ F"a&uon
form (suspensi o PBm erewnweﬁ rpal} ey ricplar

accepted the hypWtR EIF‘%t steltis ﬁ?@ﬁﬁfeﬁiﬁeﬂmﬂﬁﬂc@g f@@bmmetholswgﬂégah e Ifiset ar y
chol esterol , whbdlevedimi aupicelie pirsoof plan bt weil ksétiles thd cholstSdliin 8 ficeind

settles it5 t heplhytd dﬂ&b@eﬁr‘:ﬂﬂbﬁh@a@&%ﬁéﬂ teé‘m%u&ehe di etar y chol est er ol
T Lgm Eagtel l/gt estines. MGaULUI4RY o}éed BB e $hEhOLRe 3ién %laloef‘ pqant s?erg)ls in
reducing the level of cholesterol, especially LDL~cholesterol in blood, are
commercially available in many countries such as Finland, England, United States
of America, and Australia. They are mainly in forms of spreads or dressings in
20 which plant sterols are bonded to fatty acids via ester linkages. These products
are repotted to be more effective when being used in combination with statin drugs
for hypercholesterolemia patients. However, the products contain fat components
in Jarge quantities, so that these are also ingested at the same time.
Many attempts have been made to provide plant sterols i in beverage forms.
25 However because plant sterols are sparingly soluble in water, most of the beverage :
forms developed thus far suﬁ‘er from the. dlsadvantages of being poor in the
bioavailability of plant sterols, lacking dose proportionality and employing large
amounts of solubilizers, Additionally, it takes a significant period of time for
convenuoqal_ aqueous based forms of plant sterols to effect inhibition - of
30 cholesterol absorption on account of their slow utilization rate in vivo. Further,
plant sterols show very poor dispersion stability, so that a drying process is
required to remove the solubilizer used for dispersion of the plant sterols, such as
water, to provide plant sterols in powder forms. To circumvent these problems,
various solutions have been suggested, including pulverization of plant sterols into
35 fine powders, addition of at least two different additives, and use of hlgh-pressure
homogenizers (5,000 psig).




agai nst cholesterol which is in a mcelle form In fact, it is reported
that dietary cholesterol is nore resistant to absorptlon by plant sterols
than i s endogenic cholesterol (Mattson, F. H., Vol penhein, R 2A#% MﬁﬁdQ 005
Erickson, B. A, Effect of Plant 10 Sterol Esters on the Absorptlon of

D etary Cholwsbterseds, J. Nutr. 1977; 107:1139- 1146). Ho Pat .
No. 5,932,562 perfornmed an experinent with plant steroréﬁﬁgggﬁbﬁgbthat,
when being adm nistered even at a small amount, a mcellar mx bf plant
sterol is very .effective in reducing the serumchol esterol level. It is
believed that a mcelle phase of plant sterol well settles the chol esterol
in amcelle 15 phase to effectively inhibit its absorption by the

i ntestine. Products devel oped thus far which take advantage of plant
sterols in reducing the | evel of cholesterol, especially LDL-chol esterol
in blood, are comercially available in ngny countries such as Finland,
Engl and, United Stateds ukntioned | shaye,andvadisht fofil soubilEbRY aid eammshﬁéry are forms

of spreads or dremgeyrdstol lubllizelah Biraet ,%ﬁf g’;t@be Sb%gqqo $ %a dy acids
|

via ester |inka r rt to.be vé when
bei ng used in c%%ﬂ%{g?i%ebg Ej &ilg Ise% r°&’§9% Bﬁ’ﬂ??ﬁgﬁ Q’E’eqno‘l"rg?ﬁl%t
patients. Hovvever Iﬁ
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quantities,®so t‘ﬁ'ﬁ‘!lm?k( leappteatigh sobdvarpges mcatgenéldlysmm tiesEinpbAmece 8 t enpt s

have been nmade ttastqamdvﬂa!'er plFaninsmhey, dirge duankiesF 3a8hilios§Be em&éﬁéﬁvt%v&r

because pl ant sta@n@ifsfrofibg &ﬂﬁéﬂc@%ﬁhé%%bgftﬂe Egi'iﬂ SﬁB? 1:OfII;i1t af@z%)ever age
ei

o devel oned ol LVl ol LIPS gt and S O Mo RE BRI, i e

b|oavallab|I|tyﬂl nt steroré
enpl oying | arge dﬂ’ s of solubilizers. Add| ti onal ly, it takes a
si gni fi camt® peri od of Therefaref the presontiuvention pértzimpuie auethed ofldisguriby pnt Pl ant

sterols to eff esterdnidintidelles with a38recdrHuasicas of nﬁlaﬁgfe&t b&ibh%g)ﬂ%?%t of

i Sber o1 on ot aby CEHHRBLA ojatty 40r e feh Sorls M lopd! 818 Sopoibaipt. be”
sol ubi li zer usegﬁ* or d| sa%%lgﬂ oﬁf&gﬁ% g”’%f’“?t‘ t sterols, such as water, to
provi de pl ant st er ol S22 Oﬁ‘éﬁﬂﬂ‘émthéberﬁesﬂbm&@ﬁ@mmtlmnwemmabbmmght
various sdifut i ofpuhay dichbieavailabiliosoplani sietoliclighdng by &F nzddotease of tHafrant

sterol s into 35efiféctiee Aasapker Furtheldh telean rﬁgn bg@gﬁt srtéms% Eid % i ves,
and use of hi ghaft s er%hmla&m%%sfeeénﬁ é?,é gofé%w %gﬁg%,ﬁ

gﬁ{j 2§r278|45 :DfC|T/e FSR%EQ& e mlcelles of Iﬁgaenprles%lq‘? mve 1011 are so small in particle size as noﬁﬁz oS
nstly to the mouth. Additional advantage of the present invention is that
20 cholesterol-reducing beverages can be prepared itrespective of their pH and’
cOmpositions. .

Useful in the present invention is a plant sterol selected from the group
consisting of s1tosterol, campesterol, stigmasterol, sitostanol, campestanol and
mixtures thereof, Addmonally, other plants sterols ¢an be used in the present

25 -mvenﬁom

Examples of the émulsifiers that can disperse plant sterols in a form of
micells with a size of hundreds of nanometers or less according to the dispersion
method of the present invention, include sucrose fatty acid ester, sorbitan fatty acid
ester, and polyglycerine fatty acid ester. Other emulsifiers than sucrose fatty acid

30 ester, sorbitan fatty acid ester, and polyglycerme fatty acid ester were found to giye
significant amounts of particles with a size of 1 micrometer or larger as measured
by vatious experiments. In practice, the other emulsifiers showed such low
dispersion stability as to produce precipitates within thres days after the dispersion
of plant sterols therewith. Accordingly, the emulsifiers except for sucrose fatty

35 acid-ester, sorbitan fatty acid ester and polyglycerine fatty acid ester are virtually
impossible to apply for the preparation of beverages. Excellent as sodium
stearoyl lactylate is in dispersion stability, its use or amount is strictly prohibited




enpl oyed to solubilize plant sterols. According to U S. Pat. No.
5,932,562, sitosterol can be easily dispersed through fornmation of
mcelles froman organic solution of sitosterol. This procesg @q$%$2§
mcellar m x thus obtained are 5 unsuitable for application to be 3@

whi ch gener gé yzRbdsach great inportance to taste and fl | nst ance,
| arge quantities of solubilizers or emulsifiers have %Wd@é%

i nfluence on the taste of the final edible product. In addltlon, organic
sol vents, which are generally unsuitable for use in foods, may remain in
the mcelles. 10 Therefore, the present invention pertains to a nethod of

di spersing plant sterols into mcelles with a size of hundreds of

nanonet ers, which inproves the bioavailability of sparingly soluble plant
sterols, has proper dose proportionality and shows a maxi num of di spersion
stability. In accordance with the present $nvention, a great i nprovenent is

brought " 15 abo mm@ﬁm i ahy! Pl 20k L.ng. rise to a
decrease in the:l’ty S%% (S &yaﬁg& @h‘#{lﬁé‘% a ctf"z’%l}% giws%nel%g];ﬁ ’hgﬁsf fspI ant
sterols is obtaing Ut 15? éctlng t he characterlstlc taste and fl avor

of beverages of i nteP&sputragthy epulsifiers wpdin theipresent invintivh|ablswplant kieropy esent
i nvention are s& dwadibpersed marat sied of diundreds ofi@kndieterb@r HedsSt Ryrthe, e nout h.

Addi ti onal fadvadispgeionfstabiliey iﬁrseéﬁaneﬂt@y %lhlaﬁ&lﬁ g 1t ks &an of plant

chol esterol-redﬁgd}g Eﬁ’ rl %@F g@{f Ele%%ﬂ r 1%}5 tive ﬁe pH and
25 inventi on' s ers C{rosc?;éi d?cé EPE t&ﬂﬁei‘?erol s
in a form of %@er%)? %D?Iﬂﬁ F g eﬁﬁﬂ&?ﬁ%@@sﬂ? ¥hejreHEB
according to th@alﬂ?ssaﬁ%P@Ferﬁ#’é]ﬂﬂﬁdo éﬁ tmbme‘s@mcld st pieferably holelnte
sucrose fatty abil® esteofs swlbatdmofepreforadly U to @61 eAs fRHbIIOIKAY B8 NE
fatty aci doest esicid €4the! thaHILSI VahRs retfe, g&?r%ﬁx ioafot:?() da% '? %re?@r% gr
sorbitan fatty d n tty ester ound to
#6023 §5. @%Q%ég & Vﬁsﬁ Brodics” SHcleh and ort

give signific t anpunt § I‘t]
larger as measuf@4°EB§P "53 eﬁ?ﬂ%ﬁs m@blﬁemeorbxtmfatty

enul sifiers sho¥@d egt%wnﬁmﬂlygummerfsﬁtmméteatmsl i Ty additidn tipse dstere emit a

preci pi tates wilithenofféusive ctiy.s &f todhscyiiircell SResse! Sty &fid PésB 284 GhkS
t herew t h15Acc Sfei®ley, the enul si f iers except for sucrose fatty 35

aci d-ester, sor i tan sher.and po cer,ine fat acid ester
are virtual | y @E{ thwg fPSPFseIf *‘é‘%ﬁ%‘f’?‘&‘# o pfatjet Alpeals
Excel l ent as sd ¥ %wm&ﬁmpafwé -10rnd prefiuatdy brihe raale bf 1:0.2-i t s use
or amount is st2r ’3 ({W(‘Yl) pFemhésinpled ifctberyeight irafivsof thbleadulsifier rto phadt prepS @t
invention is .abelen0.0f erfibier ehfdsiRetibd MThithRhBY@IRhile precipitation occurs,
20 and the emuylsified particles, if formed, amount to as large as tens of micrometers
in size. On the other hand, if the weight ratio exceeds 10, the resulting beverage
. ‘acquires the taste of the emulsifier, being poor to the feel of the mouth. As for
the emulsifier admixed with an aqueous beverage, it is used at a weight raftio of 0.8
or less compared . with the emulsifier admixed with plant sterols (ie., 80 % by
‘ 25 weight or less based on the weight of the cmulsﬂier admixed with plant sterols)
and preferably at a weight ratio of 0.5 or less (i. e.,, 80 % by weight or less). A
weight ratio of greater than 0.8 (w/w) (80 % by weight) makes it difficult to form
nanoparticles because the amount of the emulsifier admixed with plant sterol is
relatively low.
30 Various aqueous beverages can be used in the present invention, as
- exemplified by water, juice beverages, carbonated drinks, mitk, soy milk, drinks
made of grains, other popular drinks such as coffee, green tea, Polygonatum
odoratum var, tea, and so on, and an alcohol drink.
In accordance with the present invention, plant sterol and an emulsifier are
35 admixed at 60-200 °C,. Preferable heating temperatures of the admixture fall
within the range of 120-150 °C.  When the admixing is conducted af less than 60
°C, the micelle particles have a size of from tens to hundreds of micrometers,




consisting of sitosterol, canpesterol, stigmasterol, sitostanol,
canpestanol and m xtures thereof. Additionally, other plants sterols can
be used in the present 2 4 MAR 2005 WO 02/ 28204 PCT/ KRO1/ 01640 4 MARI 895

because its safety is not guaranteed. Additionally, the emulsifier has its
char act eri sty g9ishggnsi ve odor. By contrast, the enulsifieré.used in the
present invention allowplant sterols to be dispersed at PFQUERUQ164p

hundr eds of nanoneters or less. Further, their 5 dispersion stability is
so excellent as to maintain a 1 %dispersion of plant sterols for one year
or longer. Preferable anong sucrose fatty acid esters are those that have
a hydrophilic |ypophilic balance (HLB) value of 7 or higher. Their HLB
values are nore preferably 10 to 16. Sorbitan fatty acid esters preferably
have an HLB value of 5 to 11 and nore preferably 7 to 10. As for

pol ygl ycerine fatty 10 acid esters, their HOB val ues preferably range from

10 to 20 and norg; I crose fatty acjd esters

produce smal | er glallﬁﬁc{% tgggyngee%ﬁ)%%&%aéﬁfg%us "Egﬁa?’aé%}lé? zg)notihgloﬁebut i on
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in size. Qutheinthee Radgh, iif whdGuBi tan?ﬁéiﬁ«?ah%ﬁpc%ﬁﬂsbelo --fgi%%ﬂrﬁ%,et' ng
S| e e

beverage acqui e _of, t-he e | er I. poor 1 cel of
the nouth. As f gﬁﬁt %‘E‘?i éﬁé%% F‘ﬁflé‘ﬁe’a%ﬂ?ﬂ 22 e e @g%ﬁ_@%%ﬁag@,mdi t is
used at a wei ghfS'f%8t iIROOGYTRB 2y 34 sestebumer di wixinres hwaemiked ftbetheadni xed
with plant sterBpmoganelly., I8@rdy byh@gemrioydly mix plaesserbbwigttansniliiferMicght of
the emulsifier pbim sedoiwist hegtbint B&eES! SMrindNshilll G5B4AHI: Y s@ht
ratio of 0SS OrcddiStetdl, sfoyr P97 UebYrdl Gl %gnioﬁg% och) O‘A%b,?% oo of
greater than 0. &éﬂg’n@g &1%:%%' 'ﬁlla\s/vel d Takes ' £ 1% ufor 1B o
nanoparticl es because 7 e Gl BRSNS sifier admi xed with pl ant
sterol is relativel yT qegther with an aqueous beverage or an emulsifier-containing aqueous
beverage, the heated admixture of plant sterol and emulsifier is stirred at a high
speed. The ‘emulsiﬁer added to the aqueous beverage is preferably identical to
20 that admixed w.ith the plant sterol. However, a different one may be used if they
are compaiible with each other. The weight ratio of the plant sterol to the
aqueous beverage falls within the range of 1:10 to 1:10,000 (w/w) and preferably
within the range of 1:10 to 1:100 (w/w).
Examples of aqueous beverages usable in the present invention include
25 - water, juice beverages, carbonated drinks, milk, soy milk, drinks made of gréins,
other popular drinks such as coffee, tea, and so on, and alcoholic beverages, with a
preference for water, In case that water is employed, the dispersion of plant sterol
obtained by subsequent high-speed stirring and homogenizing processes may be
fu.rther diluted with aqueous beverages such as water, juice beverages, carbonated
30 dr.mks, milk, soy milk, drinks made of grains, other popular drinks, and an alcohol
drink to afford desired plant sterol-containing beverages.
Resulting in homogenous particle size distribution, the high-speed stirring
or homogenizing process is industrially important in terms of constant quality of
produts, '
35 7 Aliernatively, plant sterol may be admixed with an emulsifier and heated
at near thg melting point thereof, and the melt is cooled to give a solid which is
then pulverized into powder. By simply adding the powder to aqueous beverages .




30 Various aqueous beverages can be used in the present invention, as
exenplified by water, juice beverages, carbonated drinks, nilk soy mlk,

drinks nmade of grains, other popular drinks such as coffee, ?e?rﬂﬁzu
Pol ygonatum odoratumvar. tea, and so on, and an al cohol drink 05
i nvention, plant sterol and an enulsifier are

accor dance \%6%625% present

35 adni xed 0 Preferabl e heati ng tenperatures WTERAAHEMH xt ure
fall wthin the range of 120-150 C. \Wen the admi xi ng i s conducted at |ess
than 60 C, the mcelle particles have a size of fromtens to hundreds of
m croneters,- 2.4 MAR 2005 WD 02/ 28204 PCT/ KRO1/ 01640 10 being poor to the
feel of the nmouth -as well as in bioavailability. On the other hand, an
adm xi ng tenperature higher than 200 C.denatures the emulsifier, though
the plant sterol is still stable at a tenperature of 250 C. On the whol e,
when plant sterol; a sparingly water-sol ublle substance, is 5 emulsified in
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fatty acid est erc¥apasgied wand ﬁiemecdcr@é er&ﬂ-dwd tooprothiece dvoapyewseplbyt stégol or der

to honogeneous| yomidsr. pl dhén thoegontdentist bppied @i qsedut Beverbfig to Préile plagf O IS
heat ed at near |g£e§011§gﬁ1§,jnﬂlg (SI tosterol: about 140 C, 15 carrpester ol :
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sterol and enul §nd pevigh-pressuter hamebganiziag hprapess @rp @enducddn el logdef ite givadded t o
t he aqueous bev eleagplaiis stk Hizpatiby, |Wﬂéﬁplﬁﬂt| sthel %Ouslebaak aAtHowedotM o) t he

| ant st erol ar tible
\F/)VI th each helr_wgﬁﬁgﬁg{ﬁg{@g (I)'%H%‘tfe 1@ FM& er 041 %ﬂon Stg(blﬁg
beverage falls W thiD ﬂg% oy Rt criasfen%@ng bl'y
within the r anggoqy]entio gyl qg@gn( sses produce d1spers1ons whmh show 2
transmiftance at 700 nm of as low as 0.16 %, the method according to the present
invention promises a transmittance at 700 nm of 80.0 % or higher.
With regard fo the mixing of the admixture of plant sterol and emulsifier
20 with the aqueous beverage, the admixture of plant sterol and emulsifier may be
added to the aqueous beverage in the form of a hot liquid phase or a solid phase
cooled to room temperature. In the former case, the aqueous beverage is heated
to 60-140 °C and preferably to 70-90 °C in order to enhance the emulsification
efficiency. Optxmal for the direct application of the hqmd phase of the admncture
-25 to beverages is 80 °C. Particularly, the heating temperature of the aqucous ‘

) beverage is preferably set to be similar to that of the admixture of plant sterol and -
emulsifier in order to make the micelle particles small. Upon emulsification in
water, pressure is needed to raise the temperature to higher than 100 °C. For
example, about 5 atm is required to emulsify the plant sterol admixture in water at

30 140 °C. -

After-stirring the mixture, nanoparticles are formed. In this regard, the
stirring is conducted at 5,000-10,000 rpm and preferably at 6,500-7,500 rpm for
about 10 min. 90 % or more of the micelles obtained after the stirring process
were measureq to be 300 nm or less in size, In contrast, the micelles obtained

35 under the same conditions, except that the admixture of plant sterol and emulsifier
is not heated, were measured to range, in particle size, from tens to hundreds of
micrometers. Therefore, these comparative measurements demonstrate that the




Exanpl-es of aqueous beverages usable in the present invention include 25 -
wat er, juice beverages, carbonated drinks, mlk, soy mlls, drinks made of
grains, other popul ar drinks such as coffee; tea, and so on, ﬂ% eﬂﬁblc
beverages, with a preference for water. In case that water is enp 6

t he di spersiwgofis2fal ant sterol obtained by subsequent hi ﬂggg ed stirring
and honogeni zi ng processes may be further diluted with g @'H@Qerages
such as water, juice beverages, carbonated 30 drinks, mlls, soy mlls,

dri nks made of grains, other popular drinks, and an alcohol drink to
afford desired plant sterol-containing beverages. Resulting in honbgenous
particle size distribution, the high-speed stirring or honogeni zing
process is industrially inportant in terns of constant quality of

products. 35 Alternatively, plant sterol may be'adm xed with an enul sifier
and heated at near the nelting point therddf, and the nelt is cooled to
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by heating before m x ng process
and a hi gh- pressure ARG b Sl %0%?%6%&%8@@%‘%9‘?6 @@Pﬁ&ﬁ‘zeto gi ve

roc
a clear plant ‘g‘i%g’ﬁ@‘?s& EP"E‘WIOQQ%F@W be gondysted ayithethe aidount  of
1 % conventi or‘?ﬁﬁ h@ﬁtﬂfeﬁs‘ﬂfﬁélamomr,mﬁslésmﬂmmbmmmﬂi e prefdiencelif@per si on
stability of 15atkigh-pressurd ihomogerizet.i O, ac@brdhme ﬁdtﬁfthé stréignt' iﬁ%zﬁi%ﬁ,etﬁe

settling afs pl anficedbe bl hordehiSed HOMYRRFOL oRIBY BNy %2 3°
produce di spersigl %ﬂé’\@ {Sb {u snr#ettance t Qhﬁ aﬁcgil 22 0. 16
% the method a 0?rbrmese OMOgEnIZer. SPTOGESS 95 % Or InoTe

e mice tamed were measured to be 300 nm or less in size.

Thc dlspersmn, which is obtained by thermally melting plant sterol and an
emulsifier, admixing them, stirririg the admixture in water and treating under high
20 pressure in accordance with the present invention, is diluted with juice beverages,

carbonated drinks, milk, soy milk, drinks made of grains, or other popular drinks to

afford desired plant sterol—contammg beverages. In these beverages, the micelles
| with a particle size as small as panometers have large surface areas and particle
curvatures and are superior in bicavailability, having no mﬂuence on the

25 charactegistic taste and flavor of the beverage.

Additionally, the beverages according to the present mvenuon do not
undergo layer separaﬁon even after bemg stored in a reftigerator because the plant
sterol micelles are improved in. d1spers1on stability. Further, the plant sterol
micelles maintain excellent dispersion stability at 90 °C, guaranteeing the stability

30 of the produets for a long period of time. -

A better understanding of the present invention may be obtained in light
of the following examples which are set forth to illustrate, but are not to be
construed to limit the present invention. In the following examples, particle size
distribution was analyzed by use of Mastersizer (Malvern Instrument LTD., UK).

35 COMPARATIVE EXAMPLE |



i nvention prom ses a transmttance at 700 nmof 80.0 % or higher. Wth
regard to the mxing of the adm xture of plant sterol and enmulsifier 20

wi th the aqueous beverage, the adm xture of plant sterol and e&u4d%ﬁRQMﬂ@ay
be added to the aqueous beverage in the formof a hot liquid phase or a
solid phase wg to roomtenperature. In the fornmer c ueous
beverage is heg?ggﬂ to 60-140 C and preferably to 70-90 2ﬁ$ﬂK®$§g%8to
enhance the enmulsification efficiency. Optimal for the direct application
of the liquid phase of the adm xture 25 to beverages is 80 C. Particularly;
the heating tenperature of the aqueous beverages is preferably set to be
simlar to that of the adm xture of plant sterol and emulsifier in order
to make the mcelle particles small. Upon enulsification in water,
pressure is needed to raise the tenperature to higher than 100 C. For
exanpl e, about 5 atmis required to enul sifi3 the plant sterol adm xture in
water at 30 140 C AfftoeémeShiby ¥ds: ] r icl e f.qrned.
In this regard, @ggt &b rrg n%fi ﬁgfﬁgﬁdﬁgﬁdgﬁ 9 %8%‘?%{“@0‘%’5?‘3?@%‘1%
preferably at 6, -%,S@p t B FOT SR (§HOgiErok T v6: ernssigol 1BYee stigmasteeol ‘
m cel | es obt ai neWOFPRAAo1e)andd.23 ¢ phigcse sieargte exie LB} werddtie] ehe3@® nm or
less in size. |nwiemieliested by trringdld inddurelat akspred o86,3000000 8. AT Pmin.

condi t1 ons, Sexcefte pdmtles s ot webe falphathr S1CRM AN hehln | S
not heated, werergiRasuggd, to range, in particle size, fromtens~to hundreds
of mcronmeters. Therefore, these conparative neasurenents denonstrate that
the 2 4 MAR 2005 WD 02/ 28204 PCT/ KROL/ 01640 12 process of nelting plant
sterol and an enulsifier and m xing the®B&Bdery inportant in formng
nanoparticles. In addition, a high-speed stirring or honogenizing process
is inportant in making partijcl em MM RAenyuS 1 ehdRives W | |  be described
later. 5 Upon heating in thg absenggedt ottgr —cor rentsj the plant sterol
and an emulsifier can be brought—Tgotonmpgeneotis eontatt W th each ot her
while being nelted, so that—the—ﬂggﬁﬁ+co ae uusf.“cd wth a size of
hundr eds of nanoneters aftg F HH-SH---eaqtt 'y to conventional
techni ques, the present in e of producing
nanoparticles suitable for U hes wh: Si ng any organic
sol vents in which plant stefol-is f&flrly uhl 7728 ft er| the stirring
process, a honogeni zi ng pro¢ess_islddeded t o pul 83 ze

11.11 95.69
21.32 98.96
78.56 100.00
COMPARATIVE EXAMPLE 2

The dispersion prepared in Comiparative Example 1 was treated at 7,000
10 psi with a high-pressure homogenizer, such as that manufactured by Microfluidics,
identified as “Microfluidizer M110EHI”, in one pass. The particles thus obtained -
~were analyzed for size and the'results are’ given in Table 2, below. * The 'r-es'ulting
dispersion was measured to have a transmittance at 700 nm of 0.16 %.



aggregated mcelles. This honopgeni zi ng process nmay be conducted with the
aid of a high-pressure honogenizer, a colloid mlIl or a sonicator with a
preference for a high-pressure honogeni zer. I n accordance vvitriﬁhHAErmgnt
invention, the 15 mcelles are honbgeni zed at a pressure of 2,000-25, 000
psi and prefysahlsygat a pressure of 7,000-10,000 psi in fﬁt}ﬁgm%\iéi zer.
After this process, 95 %or nore of the mcelles thus obt & REY P o
measured to be 300 nmor less in size. The dispersion, which is obtained by
thermally nelting plant sterol and an emulsifier, adm xing them stirring
the adm xture in water and treating under high 20 pressure in accordance
wth the present invention, is diluted with juice beverages, carbonated
drinks, mlk, soy mlk, drinks made of grains, or other popular drinks to
afford desired plant sterol-containing beverages. In these beverages, the
mcelles wth a particle size as snall asifanoneters have | arge surface
areas and particle curvatures and are $NBEELOr in bioavailability, having
no influence on the 25 characteristic taste and flavor of the beverage:
Addi tional ly, the beverages pecording-to the present invention do not
undergo | ayer separation even afatigle $ies(®) stlorenulaiva% df ri ger at or because
the plant sterol micelles are inpP&8%d in. |di spdx@3 on Stability. Further,
the plant sterol mcelles naintaid.8xcellent di $pessiorn stability at 90 C,
guaranteeing the stability (30 of t2f® produdts tes4s [orjg period of time. A
better understandi ng of the |present3.3inventi dn nmey4 e obijai ned in |ight - of
the foll ow ng exanpl es which are safsgiforth ffo TT§i§§rarg, but are not to be
construed to limt the presgnt TnVvgRgi on. TIf thezg®fTowing exanpl es,
particle size distribution Was ang3¢Zed by [USE gy zavirstgr si zer (Mal vern

| nstrument LTD., UK). 35 CO\‘PARNH‘MEI']IEXANPLEE 25 ‘_\]:ﬁR—f;OOS WO 02/ 28204
PCT/ KRO /01640 13 To one |ijter VEFSE Was cuucdgg)rej g—of water which was

t hen heated to about 80 C- $gof 4' nt—stefrol (ﬁ{l gstefol 75% canpesterol
10% stignmasterol sitostan 15%-—aHd—4—25-g—of ngr os¢ stearate ester(HLB
11) were added to the hot water, followed by stirring the mxture at a
speed of 6,800-7,000 rpm for 10 ¢AMPABATREE BXAMRIES t hus obt ai ned were
anal yzed for size and the results are given in Table 1, below TABLE 1

In ope liter vessel, 40 g of plant sterol (sitosteral 75%, campesterol 10%,
stigmasterol sitostanol 15%), 36 g of plant oil, and 4 g of polysolvate 60 (HLB
5 14.9) were melted at 130-140 °C to the clearness with stirring. Afier the
completion of the melting, the clear melt was added with 320 g of water
maintained at about 80 °C, followed by stirring at about 10,000 rpm for about 10
min. The plant sterol dispersion thus obtained was observed to have floating
plant sterol particles while numerous particles appeared to be clinging to the wall
10 of the vessel. As a result of the analysis of the dispersion for particle size
distribution (in volume), 91 % or more of the total population was 1 pm or more in
"size and about 81 % or more of the total population was 100 pm Or more in size,-
In addition, precipitation and phase separation were observed within one houf, at
. . room temperature, ensuring that this plant sterol dispersi(;n cannot be applied to
15 beverages. _

COMPARATIVE EXAMPLE 4

In one liter vessel, 15 g of plant sterol (sitosterol 75%, campesterol 10%,

cstigmasterol sitostanol 15%) and 30 g of citric acid monoglycerine ester (HLB 8.0)

were melted at 130-140 °C to the clearness with stirring. Thereafter, the clear

20 melt was added with water maintained at about 80 °C, followed by stirring at about
6,800 rpm for about 10 min. The resulting solution was treated at 10,000 psi with

a high-pressure homogenizer, such as that manufactured by Microfluidics,
identified as “Microfluidizer MI110EHI”, in one pass. In the plant sterol thus



% Particle sizeu ' 0.985 1.89 2.50W3.31 4.38 7/ 5.277 2 6.3585.32
11.1195. 69 21.3298. 96 78.56100. 00 COVPARATI VE EXAMPLE 2 The di s&irﬁl on
prepared in Conparative Exanple 1 was treated at 7,000 10 psi _t_AB 2005
hi gh- pressure hom)geni zer, such as that nmanufactured by M crof | uidics,

I dentified agooddssof | ui di zer ML1IOEFI 1", in one pass: d‘f‘%@ thus
obtained were analyzed for size and the results are glven I'n e

bel ow. - The resulting dispersion was neasured to have a transmttance at
700 urn of 0.16 % Z 4 MAR 2005 WO 02/ 28204 PCT/ KROL/ 01640 14 TABLE 2
Particle Size(/[m Cunul ative % 0.9850. 03 1.8911. 25 2.5030.43 3.3154. 47

4.3866.55 5.2779.74 6.3588.45 11.1196. 21

15

obtained, numerous particles were clearly observed to cling onto the wall of the

vessels because the plant sterol dispersion was not combined with protein, but with

water. At a plant sterol concentration of 1 %, the dispersion had a viscosity of as

high as 58 cps. As a result of the analysis of the dispersion for particle size

5 distribution (in volume), the dispersion was measured to have particles with a size
of 1 pm or larger at a cumulative percentage of 68 % or more, and with a size of

10 pm or larger at a cumulative percentage of 21 % or more, which was large

enough to provide a bristly feel to the mouth. In addition, its poor dispersion
stability led to'the conclusion that this dispersion is difficult to apply for the

10 preparation of beverages.

COMPARATIVE EXAMPLE 5

_ In one liter vessel, 15 g of plant sterol (sitosterol 75%, campesterol 10%,
stigmasterol sitostanol 15%) and 15 g of sodium stearoyl lactylate (SSL) were
melted at 130-140 °C to the clearness with stirring.  Thereafter, the clear melt was

15 added with 300 g of water maintained at about 80 °C, followed by stirring at about
6,800 rpm for about 10 min.  The resulting solution was treated at 10,000 psi with
a high-pressure homogenizer, such as that manufactired by Microfluidices,
identified as “Microfluidizer M110EHI”, in one pass. The plant sterol dispersion
was observed to undergo precipitation within one day and complete. solidification

20 within three days, which results led to the conclusion that this dispersion is
difficult to apply for the preparation of beverages. Asa result of the analysis of
the dispersion for particle size dlstnbut{on (in volume), the dispersion was
measured to bave particles with a size of* ] pum or larger at a cumulative percentage
of 57 % or more and with a size of 10 pm 6t larger at a cumulative percentage of

25 17 % or more. Such a poor dispersion stability led to the conclusion that this
dispersion is difficulty to apply for the preparation of beverages. '

EXAMPLE 1

In a vessel, plant sterol (sitosterol 75%, qampésterol 10%, stigmasterol

sitostanol 15%) and sucrose stearyl ester (HLB 11) and/or sorbitan lauryl ester

30 (HLB 8.6) were melted at 130-140 °C with stiring. After completion of the
melting, the solution was stirred further for 1 min and added to water maintained at

about 80 °C, followed by stirring at 6,800-7,000 rpm for about 10 min. The
resulting solution was treated at 7,000 psi with a high-pressure homogenizer



241.3299. 46 94. 65100. 00 COVPARATI VE EXAMPLE 3 In one liter vessel, 40 g of

pl ant sterol (sitosterol 75% canpesterol 10% stignasterol sitostanol
15%, 36 g of plant oil, and 4 g of polysolvate 60 (HLB .5 14. 9 4wg gzagrﬁ-
melted at 130-140 Cto the clearness with stirring. After the conpleti

of the rrelti‘?@ dsbfg clear nelt was added with 320 g of water maintained at
about 80 C, ‘folloned by stirring at about 10,000 rpm for HoWEROME nin The
pl ant sterol dispersion thus obtained was observed to have floating plant
sterol particles while nunerous particles appeared to be clinging to the
wal | 10 of the vessel. As a result of the analysis of the dispersion for
particle size distribution (in volunme), 91 %or nore of the total

popul ation was 1 gmor nore in -size and about 81 % or nore of the total
popul ation was 100 mor nore in size.- In addition, precipitation and phase
separati on were observed within one hour atté room tenperature, ensuring

that this plant . -] i oi.. be. applied to . beyer ages.
COVPARATI VE EXAI\%)E g@%‘?ﬁ?ﬁ@gpﬁ%@%"? Ts"o"g Pg- pilahle J-”glisésr f amQpEtS st er ol
75% canpest er ol " RIS Stegdy sugERsE skl asior pdasedtan Jogryh aderaused, srfecifying i c

aci d nonogl ycer i Wethssa kigh-prepsBrehopjogenieing proedst s atriet drkdtC to t he
clearness with stirring. Thereafter, the clear 20 nelt was added with water

mai ntai ned at about 80 C, followed by spigffRg at about 6,800 rpm for
about 10 mn. The resulting solution was treated at 10,000 psi with a
hi gh-pressure h i manufactured hy Mcerofluidic

identified as " i | frogtase Ester | Sorpitagaurystsr | | n { hBlighi ragssurs t br ol
21128204 PCT/ KRQN 01640 15 abt i d Homegenizatign
particles were 2 dhserv&dS%o clihg onto the wal300pf t Motdumesse] s
because the pla ol di sp282 on wak not conbi ned SMgh pr dsien, but with
water. At a plapt3 dt S&oll conce@B6eat i on| of |1.%44gt he diXpefsi totbask a
viscosity of as| ‘iigifgas 58 F6gAs a fesul 1.2Bfz the |H06L ST S Mdnet NE
di spersion for p&rti2ige size 2.5 stributionifss vol Usedg| T NKTH&RET Sj ON was
neasured to havg §4qriigclles W RIisga sizg of 1,790 or JOL[ at Thoeumnutiat i ve
0

percent age of 6B Pbjo2sgmpre, audewt th™ a Sizey Pigs 10 [ lANGF Hor!
cunul ative percgry 408g0t 21 B 1@kgNOr €,] Whi 01]12&§m%6§ Done

5 The solution of No. 1 in Table 3 was analyzed for particle size distribution
and the results are given in Table 4, below.

TABLE 4
Particle Size(/m) Cumulative %
0.096 20.35
0.127 52,19
0.153 68.49
- 0.184 T- 7529
0222, .85.33
0.294 91.52
0.985 _ 99.21
5.27 100.0

For purposes of reference, analysis results of the particles of Nos. 3, 5 and
7 in Table 3 were similar to those of No. 1 shown in Table 4.
10 In the case of No. 2 in Table 3, the analysis results of the particle are
given in Table 5, below.



enough to provide a bristly feel to the nouth. In addition, its poor

di spersion stability led to' the conclusion that this dispersign is
difficult to apply for the 10 preparation of beverages. COWA T VAR 2005
EXAMPLE 5 In one liter vessel, 15 g of plant sterol (sitosterol 75%
canpest erol WwO%/ns2et i gnmasterol sitostanol 15% and 15 g o{,cﬁﬁg‘hw%ﬁtearoyl
| actylate (SSL) were nelted at 130-140 Cto the clearness W stirring.
Thereafter, the clear nelt was 15 added with 300 g of water rmaintained at
about 80 C, followed by stirring at about 6,800 rpmfor about 10 mn. The
resulting solution was treated at 10,000 psi with a high-pressure

honogeni zer, such as that manufactured by Mcrofluidics, identified as
"Mcrofluidizer M | OEHF", in one pass. The plant sterol dispersion was
observed to undergo precipitation within one day and conpl ete
solidification 20 within three days, which Ylesuits led to the concl usion
that this dispersionis difficult to appigygfor the preparation of
beverages. As a result of the analysis of the dispersion for particle size
distribution (in volune), the difgpetrsien—was—rhrpasured to have particles
with a size of 1 pmor larger at ﬁéﬁdﬁﬁﬂeg@} HEet age of 57 %or nore
and with a size of 10 pmat |arder H098 cunul al3.€% pércent age of 25 17 % or
more. Such a poor dispersion stdhili%}7 edfto 494 copclusion that this

di spersion is difficulty to appliy_f&138he grepéx3ti oh of beverages. EXAVPLE
1 In a vessel, plant sterol (sitost&i84 75% camglestprol 10% stignmasterol
sitost-anol 15% and sucrose stearyl oe2eer (JHLR9}d7) apd/ or sorbitan | auryl
ester 30 (HLB 8.6) were nelted at 1330440 € widsppStTfring. After conpletion
of the nelting, the solution wijs spjggsed ffuridagdy Tof | min and added to
wat er maintai ned at about 80 CJ TOI7ggved By Siphpr! at 6,800-7,000 rpm
for about 10 mn. The resulting sorotion was-treated at 7,000 psi with a
hi gh- pressure honogenizer Z 4&%/1&% 2%13 02/ 28204 PCT/ KROL/ 01640 16

(M crof | ui di zer \MLLOEHT PSP SF FOT i s Jueimisgraltpaidhe partiglpseofNasi 4ittandhe
amounts of pl afit? $etls 3 weresimifap totheseoi Nyl 2 dowein TebbS.sor bi tan | auryl ester
used, specifying whethreplant storghiispesivas pephed RyRRInIO Y (N6AUCAS6 AR Har i ed
out or not.5 TABk® measured to range, in transmittance at 700 nm, from 80.0 to 80.5 %,

EXAMPLE 2

In a vessel, plant sterol (sitosterol 75%, campesterol 10%, stigmastero}

sitostanol 15%) and sucrose stearyl ester (HLB 11) and/or sorbitan lauryl ester

(HLB 8.6) were melied at 130-140 °C with stirring. After completion of the

10 . melting, the solution was stirred further for 1 min and added to water (80-90 °C)
containing 1 g of sucrose stearyl ester, followed by stirring at 6,800-7,000 rpm for

about 10 min. The resulting solution was treated at 7,000 psi with a high-
pressure homogenizer (Microfluidizer M110EHI, Microfluidics) in one pass.

Table 6 lists the amounts of plant sterol, sucrose stearyl ester, and sorbitan lauryl

15 ester used, specifying whether a high-pressure bomogenizing process was
performed or not. '



No. Pl ant Sucrose stearyl EsterSorbitan |auryl esterH2OH gh pressure

St er ol Honogeni zati on 15g4. 25g- 500Not done 254. 25g- 500gDone

3593. 0361. 214g500gNot done 45g3. 0361. 214500gDone 5252.51.75g500N5ﬁ YdiRe 2005
6252. 51. 75g500gDone 725g2. 126g2. 124500Not done 825g2. 126g2. 124g500gDone 5
The sol uti onwofezdé204 1 in Table 3 was anal yzed for particlgcﬁké= 1640
distribution and the results are given in Table 4, bel ow Eﬂlﬁ Particle
Si ze(um Currul ative % 0. 09620. 35 0.12752. 19 0. 15368. 49 0. 18475. 29
0.222.85.33 0.29491.52 0.98599. 21 5.27100.0 For purposes of reference,

anal ysis results of the particles of Nos. 3, 5 and 7 in Table 3 were
simlar to those of No.1 shown in Table 4. 10 In the case of No. 2 in Table
3, the analysis results of the particle are given in Table 5, below 2.4
MAR 2005 WD 02/ 28204 PCT/ KROL/ 01640 17 TABLE 5 Particle Size

(/tmCunul ative % 0.09613.67 0.12749. 40 18

TABLE 6

. |Plant| Sucrose | Sorbitan High-pressure
No. |Sterol| stearyl ester|laury] ester| H,O Homogenization
9| 5g 4.25g - 500g] Not done
10] 5g 425g . - 500¢g Done
11| 3g 3.036g 1.214g 1500g] Not done
12] Sg | 3.036g | 1.214g [500g]  Done
13 | 25¢ 2.5g 1.75g  [500g] Notdone
1412521 2.5¢ 1.75¢ |500g Done
15] 25 2.126g 2.124g |500g| Not done
16 | 25g 2.126g 2.124g |500g Done

The solution 6f No. 9 in Table 6 was analyzed for particle size and the
results are given in Table 7, below.

TABLE 7

Particle Size{um) | Cumulative %
0.096 19.21
0.127 52.30
0.153 68.72
0.184 76.41
0.222 85.95
0.294 92.05

0.985 99.35
- 4,80 100.0
5 For purposes of reference, analysis results of the particles of Nos. 11, 13

and 15 in Table 6 were similar to those of No. 9 shown in Table 7.
In the case of No. 10 in Teble 6, the analysis results of the particle are
given in Table 8, below. o



0:15369. 39 0.18477.61 0.22289.07 0.29495.22 0.98599.89 2.08100.0 For

pur poses of reference, analysis results of the particles of Nos,_ 4, &Iand
8 in Table 3 were simlar to those of No. 2 shown in Table 5. TRet pHAth005
sterol dispersions prepared in Exanple 1 (Nos. 2, 4, 6, and 8) 5 were
measured to welgsswd N transmttance at 700 am from 80.0 Eg}ﬁg]? % EXAMPLE
2 In a vessel, plant sterol (sitosterol 75% canpesterol Eq gqlgﬁ%sterol
sitostanol 15% and sucrose stearyl ester (ELB 11) and/or sorbitan |auryl
ester (HLB 8.6) were nelted at 130-140 Cwith stirring. After conpletion
of the 10 . nelting, the solution was stirred further for 1 mn and added
to water (80-90 C containing | g of sucrose stearyl ester, followed by
stirring at 6,800-7,000 rpmfor about 10 min. The resulting solution was
treated at 7,000 psi with a high- pressure honbgeni 7er (M crofl uidizer
ML1OEHI, Mcrofluidics) in one pass. Tablé% lists the anpunts of plant
sterol, sucrose stearyl ester, and sorbhixgnglg@uryl 15 ester used,

speci fyi ng whet her a hi gh-pressure honogeni zi ng process was perforned or
not. 2.4 MAR 2005 WD 02/ 282p4PcH-KROH-0164018—TABLE 6 No. Pl ant Sucrose

Sorbitan High-pressure Ster plst'@Haa Sigelmy, | by Cymulsives PO Homogeni zat i on
95g4. 25- 500Not  done 105425g)500gDa89615¢3. 0B61, 21MED0OgNOl done
12593. 036g1. 214g. 500gDone 1B25g2. 56:127/5500gNot _dotR24
. 0.153 70.68
0.184 77.92
0.222 90.61
0.294 | 96,74
0.985 99.85
1.89 100.0

For purposes of reference, analysis results of the particles of Nos. 12, 14
and 16 in Table 6 were similar to those of No. 10 shown in Table 8.
The plant sterol dispersions prepared in Example 2 (Nos. 10, 12, 14, and
5 16) were measured to range, in transmittance at 700 nm, from 80.5 to 82.5 %.

EXAMPLE 3

In a vessel, 5 g of plant sterol (sitosterol 75%, campesterol 10%,
. stigmasterol sitostanol 15%) and 4.25 g of polyglycerine monostearate (FILB 12)
were melted at 130-140 °C with stirring.  After completion of the melting, the
10 melt was stirred further for 1 min and added to 490.75 g of water heated to 80 °C,
followed by stirring at 6,800-7,000 rpm for about 10 min. The resulting solution
was treated at ?,000 psi with a high-pressure homogeniier (Microfluidizer
© M110EHI, Microfluidics) in one pass. . "
_ Results from particle size analysis before the high-pressure
15 hon:gt_)genizaﬁon were the same as in Table 4 within allowable experimental errors.
The same results as in Table 5 were found in the particle size analysis,
within allowable experimental errors, after the Mgh-pressme homogenization,
The plant sterol dispersion after the high-pressure homogenization was
measured to range, in transmittance at 700 nm, from 80.0 to 80.5 %,

20 EXAMPLE 4
In a vessel, 5 g of plant sterol (sitosterol 75%,. campesterol 10%,

stigmasterol sitostanol 15%) and 3.25 g of polyglycerine monostearate (HLB 12)
were melted'at 130-140 °C with stirring. After completion of the melting, the



14259g2. 51. 75500Done 15252. 1262. 124SO0gNot done 1625g2. 12692. 124g500gDone
The solution of No. 9 in Table 6 was anal yzed for particle size and the
results are given in Table 7, below. TABLE 7 Particle Size(gm QZWIMAR\Q@U%

0.09619. 21 0.12752.30 0.15368.72 0.18476.41 0.22285.95 0.29492. 05

0. 98599. 35 4y@hlfaehsO 5 For purposes of reference, analysi |ts of the

particles of Nos. 11, 13 and 15 in Table 6 were simlar f%{ﬁ[ﬁ@éﬁs“gf No. 9
In the case of No. 10 in Table 6, the analysis results of

shown in Table 7.
the particle are given in table 8, below. 2.4 MAR 2005 WD 02/ 28204

PCT/ KRO1/ 01640 19 TABLE 8 Particle Size(/nt)Cunul ative % 0. 09614. 50
0.12748.24 0.15370.68 0.18477.92 0.22290.61 0,294 .96.74 0.98599. 85
1.89100. 0 For purposes of reference, analysis results of the particles of
Nos. 12, 14 and 16 in Table 6 were sinilagato those of No. 10 shown in

Tabl e S.
melt was stirred further for 1 min and added to 491.25 g of water (80-90 °C)

containing ! g of polyglycerine monostearate, followed by stirring at 6,800-7,000
rpm for about 10 min. The resulting solution was treated at 7,000 psi with a high-
pressure homogenizer (Microfluidizer M110EHI, Microfluidics) in one pass.
5 ' Results from _particle size analysis before the high-pressure
homogenization were the same as in Table 7 within allowable expeﬁmenta'lﬂ etrors.
The same results as in Table 8 were found in the particle size analysis,
within allowable experimental errors, after the high-pressure homogenization.
.The plant sterol dispersion after the high-pressure homogenization was
i0 measured to range, in transmittance at 700 nm, from 80.5 to 82.5 %.

EXAMPLE 5

The dispersions prepared in Examples 1 to 4 were spray-dried to give
aqueous plant sterol powder.

EXAMPLE 6

15 100 g of the dispersion prepared in each of Examples 1 to 4 was diluted
with 400 g of an aqueous beverage selected from the group consisting of water,
juice beverages, carbonated drinks, milk, soy milk, drinks made of grains, and
other popular ‘drinks. 9.25 g of the powder prepared in Example 5 was added to
490,75 g of an aqueous beverage selected from the group consisting of water, juice

20 beverages, carbonated drinks, milk, soy milk, drinks made of grains, and other

. popular drinks. The resulting diluted beverage was taken by 50 skilled subjects
(20 males in thirties and forties, 20 females in thirties and forties, 10, unmarried
females) for property test by sense perception. As a test beverage, a juice

) beverage (orange juice) was used. The results are given in Tables 9 and 10,

25 below.

TABLE 9
Overall Test
Better than As good as Poorer than
Conventional juice | Conventional juice | Conventional juice
No. of persons 9 40 1
Percentage 18% 80% 2%




The plant sterol dispersions prepared in Exanple 2 (Nos. 10, 12, 14, and 5
16) were neasured to range, in transmttance at 700 nn-4 from 82.5 tg 82.5
% EXAMPLE 3 In a vessel, 5 g of plant sterol (sitosterol 75% -énﬂéthﬂ%l
10% stigmasterol sitostanol 15% and 4.25 g of pol yglycerine nonostearate
(HLB 12) wweyeozm®idyed at 130-140 C with stirring. After W}O% of the
nelting, the 10 nelt was stirred further for I mn and adde o H8Y. 75 g of
wat er heated to 80 C, followed by stirring at 6,800-7,000 rpm for about 10
mn. The resulting solution was treated at 7,000 psi with a high-pressure
honogeni zer, (M crofluidizer M1 OEH, Mcrofluidics) in one pass. Results
fromparticle size analysis before the high-pressure 15 honbgeni zation
were the sane as in Table 4 within all owabl e experinmental errors. The sane
results as in Table 5 were found in the particle size analysis, within

al | owabl e experinmental errors, after the h#gh-pressure. honogenization. The
plant sterol dispersion after the hi gh mymgsuse honogeni zation was

neasured to range, in transmttance at 7 m from80.0 to 80.5 % 20
EXAMPLE 4 In a vessel, 5 g of plant stero 1%smosterol 75% . canpesterol
10% stigmasterol sito pol 159 and 3 25 g of pol yg|lycerine nonostearate
(HLB 12) were nelted at{_130- 140Stonglyy Agiee | Neutrald Disagee|Stwogip| et i on of t he
melting, the 2 4 MAR 20Q&© 90 28PR4 | PCT/ KRO1/ 01640 2[lisaget] was stirred
further for 1 min and adde8outg 491225|g6off waled (8D-90 @ Fontaining | g
of pol ygl ycerine nonost ¢arfweet {ol I owbd3byf s#3ri n@ at] 6,800} 7,000 rpmfor
about 10 min. The resul §iMjtteol Pt idON ywad thext ed ats 7,]00@2ps] with a high-
pressure honogeni zer (MBrgllfedifli zer MLHOBH oM ¢roflurjdigg) J n one pass. 5
Results fromparticle size analysis before the high-pressure

honogeni zati on were t I le 7 withi. | |.owab xper i ment al
errors. The sage re ﬁﬂlﬁ?lg as t"jl n #%BF%Q%S ?@&FW%B%? #‘)f%%tl’%gfe?&ﬂné 19 ze
anal ysis, within 19 e experinental errors, after the high-pressure
honogeni zation. . The plant sterol dispersion after the high-pressure

honbgeni zatii on was 10 neasured to raB¥AMPITEYransnittance at 700 nm from
80.5 to 82.5 % EXAMPLE 5

The beverage prepared in Example 6 was stored for 1 year or longer in &
refrigerator (4 °C). Separately, the same beverage was treated at 90 °C for 4

hours. Not only were the beverages observed to maintain a normal dispersion
state, but also no other abnormality was detected.

10 EXAMPLE 8

In a vessel, 5 g of plant sterol and 4.25 g of sucrose stearyl ester (HLB 11)
were placed and then melted at 130-140 °C with stiring,  After completion of the
melting, stitring was further conducted for 1-2min. To the solution thus obtained -
was added 490.75 g of an aqueous beverage sclecte& from the group consisting of

15 water, juice beverages, carbonated drinks, milk, soy imilk, drinks rhade of grains,
and other popular drinks. The diluted beverage was taken by 50 skilled subjects
(20 males in thirties and forties, 20 ferales in thirties and forties, 10 unmarried
- females) for property test by semse perception. As a fest beverage, a juice
beverage (orabge juice) was used. The results are given in Tables 11 and 12;

20 below.



The di-spersions prepared in Exanples 1 to 4 were spray-dried to give
aqueous plant sterol powder. EXAMPLE 6 15 100 g of the dispersion prepared
in each of Exanples 1 to 4 was diluted with 400 g of an aqueofis MARePRge
selected fromthe group consisting of water, juice beverages, carbonated
drinks, ml kyg@ysad k., drinks nmade of grains, and other g@gﬂ}@m gll’l nks.
9.25 g O the powder prepared in Exanple 5 was added to b f an
aqueous beverage sel ected fromthe group consisting of water, juice 20
beverages, carbonated drinks, mlk, soy mlk, drinks nade of grains,
and. ot her popular drinks. The resulting diluted beverage was taken by 50
skilled subjects (20 males in thirties arid forties, 20 females in
thirties and forties, 10, unnmarried fenales) for property test by sense
perception. As a test beverage, a juice beverage (orange juice) was used.
The results are given in Tables 9 and 10, 225 below. TABLE 9 Overall Test
Better than As good as Poorer than Convepgjgrpal jui ceConventi onal

j ui ceConventional juice No. of persons%401 Tercent agel8yB80%2% 2 4 MAR 2005
WO 02128204 PCT/ KR01/ 01640 21 TABLE 10 &tTest Per ceptionStrongly

Agr eeNeut r al Di sagreeStrongly agreedj sagree SOUI’ 2630111 Sweet 134321
Bitter012542 Brisfly feel 00034 7Better than As good as Poorer than
Conventional juice | Conventional juice | Conventional juice
No.of persons’ 6 42 2
Percentage 12% 84% 4%
TABLE 12
Taste Test
. Strongly | Agree Neutral | Disagree Strongiy
Perception agree Disagree
Sour 3 5 31 10 . i
_ Sweet 1 3 43 2 1
Bitter 0 1 3 4 42
Bristly feel 0 0 1 4 45
5 When other beverages were tested, results similai to those of Tables 11 -
and 12 were obtamed . .
EXAMPLE9

In a vessel, 5 g of plant sterol (melting point: 143 °C) and 4.25 g of

sucrose stearyl ester (HILB 11) were melted at 130-140 °C with stirring.  After

10 ] completion of the melting, stirring was conducted further for 1-2 min. The

- homogenous melt thus obtained was cooled to- room temperatuté to give a solid
which was then pulverized into powder.

EXAMPLE 10

The powder prepared in Example 9 was found to have a melting point of

15 125 °C as measured by a melting point measuring instrument (Electrothermal
9200).

EXAMPLE 11

9.25 g of the powder prepared in Bxample 5 or 9 was added to 90.75 g of
water heated up to 80-90 °C with stirring at 6,800 to 7,000 rpm for 10 min,



When t-esting other beverages, results simlar to those of Tables 9 and 10
were obtained. 5 EXAMPLE 7 The beverage prepared in Exanple 6 was stored
for 1 year or longer in a refrigerator (4 C). Separately, the?4aMAR 2005
beverage was treated at 90 C for 4 hours. Not only were the beverages

observed to wainigsn a normal dispersion state, but also [
abnormality was detected. 10 EXAMPLE 8 In a vessel, 5 ¢ o?étpp{f‘géﬂmqg"f'erol and

4.25 g of sucrose stearyl ester (HLB 11) were placed and then nelted at
130-140 Cwith stirring. After conpletion of the mnmelting, stirring was
further conducted for 1-2 mn. To the solution thus obtained was. added
490. 75 g of an aqueous beverage selected fromthe group consisting of 15
wat er, juice beverages, carbonated drinks, mlk, soy mlk, drinks nade of
grains, and other popular drinks. The diluted beverage was taken by 50
skilled subjects (20 males in thirties andXorties, 20 females in thirties
and forties, 10 unmarried fenales) for property test by sense perception.
As a test beverage, a juice beverage mﬂﬁl uice) was used. The results
are given in Tables 11 and 12, 20 below. R 2005 WO 02/ 28204

PCT/ KROLl/ 01640 22 TABLE 11 Overall Test Better than As good as Poorer than
Convent i onal j ui ceConJénselutied piepired GoRvamile dhalas pricegedNat PDOPEs SRS 6422
Per cent age 12984 %gh-frédsine hbfhogehdst evib&sHhidiRf KA PSHIANMEGOMAbYs) in one pass,

Agr eeNeut r al Di sagreeStrongly

"EXAMPLE 13

5 100 g of the dispersion prepared in Example 11 or 12 was diluted with
400 g of an aqueous beverage selected from the group conéisﬁng of water, juice
beverages, carbonated drinks, milk, soy milk, .drinks made of graing, and other
popular drinks. : ‘

EXAMPLE 14
10 .. 9.25 g of the powder prepared in Example 5 or 9 was added to 490.75 g of
an aqueous beverage selected from the group consisting of water, Jjuice beverages,
carbonated drinks, milk, soy milk, drinks made of grains, and other popular drinks,
and the dispersion was stirred at 6,800 to 7,000 rpm for about 10 min.
EXAMPLE 15

15 N The beverage prepared in Example 14 was processed at 7,000 psi thh a -
high-pressure homogenizer (Microfluidizer M110EHL, Microfluidics) in one pass,

EXAMPLE 16
The beverages prepared in Examples 14 and 15 were stored af room
- temperature for 1 year or longer, in a refrigerator (4 °C) for 1 year or Iongef, and at
20 9Q °C for 4 hours with monitoring for physical states, Not only were the

beverages observed to maintain a normal dispersion state, but also mo other
abnormality was detected.

EXAMPLE 17

Clinical Test



agreebi sagree Sour 3531101 Sweet 134321 Bitter013442 Bristly feel 001445 5
When ot her beverages were tested, results simlar to those of Tables 11
and 12 were obtained. EXAMPLE 9 In a vessel, 5 g of plant stér&l MAREINNSng
poi nt : 143 C) and 4.25 g of sucrose stearyl ester (11B 11) were nelted at
130- 140 ' C wyd borsshaar ri ng. After 10 conpletion of the nel ti’é‘ﬁ{m ng |ng was
conducted. further for 1-2 mn. The honobgenous nelt thus obtalne

cooled to roomtenperature to give a solid which was then pul verlzed into
powder. EXAMPLE 10 The powder prepared in Exanple 9 was found to have a
melting point of 15 125 C as neasured by a nelting point neasuring
instrunment (Electrothermal 9200). EXAMPLE 11 . 9.25 g of the powder
prepared in Exanple 5 or 9 was added to 90.75 g of water heated up to
80-90 Cwith stirring at 6,800 to 7,000 rpmfor 10 mn. 2 4 MAR 2005 WO
02/ 28204 PCT/ KROL/ 01640 23 EXAMPLE 12 The €4l ution pr epared in Exanple 11

was processed at 7, 00 Rsera fohchcﬁltgg&- 55&\&%; ﬂg%ﬁgn

(Mcrofluidizer ¥y, i ,-FWE%WL My in onﬁeéag §m§nf60 g of
t he di spersion ‘pﬁe g%%n ) A5PH 3’6@060& an
aqueous beverag c ed fromthe gr oup consi sting of wat er j uice
beverages, carbonated drinks" mlk, soy mlk, . drinks nade of grains, and

 other popul ar drﬁrh&alsﬁxmpufpéréon&@uﬁ‘emg%oﬁﬁsﬁ@hﬂfypérﬁﬁd&ﬁ\ﬁder prepared in.
Exanple 5 or 9 was added to 490.75 g of an-aqueous beverage selected from

the group censisting of water, juice be[vﬂ]fegﬁs
Conditions of Clinical Subjects Before Test

Gender (male ; female) 15:30
Age (year) 56.53+ 10.28
Body Mass Index (BMI) (kg/m') 25.14% 2,51
Percent Ideal Body Weight (PIBW) 119.20+ 12.60
Total Serum Cholesterol (mg/L) 246.12% 27.61
Neutral Lipid (mg/L) 145,81+ 57.43
LDL~Cholesterol (mg/L) 161,90+ 19.35
ADI~Cholesterol (mg/L) | 52.89+ 12.54 o

2. Diet control for clinical subjects: no special Hiets; low cholesterol diet was
provided for patients ailing with slight hyperlipidemia.

TABLE 14
10 ' Diet Conditions for Clinical Subjects

Total Calories (Cal) [ 1705.9+ 330.49
Protein (g)- 64.26+ 18.53
Total Lipid (g) .| 40.12% 17.26
Saturated Lipid (gy | 11.12+ 6.13-

Cholestero! (mg) | 135.82+ 80.13

3. Prescription

Used for this clinical test was grcen tea or coffee containing 1.6 g of plent
sterol per test bottle.

3-1 Test Group 1
15 : Step 1: 1 bottle of the beverage per day from week 0 to 4
Step 2: 2 bottles of the beverage per day from week 5 to 8



carbonated drinks, mlk, soy mlk, drinks made of grains, and other popular
drinks, and the dispersion was stirred at 6,800 to 7,000 rpmfor about 10

m n. EXAMPLE 15 15 The beverage prepared in Exanple 14 was pzﬂqu& {%t
7,000 psi with a high-pressure honogenizer (M crofluidizer H

M cr of | ui di ago ed/szz@ane pass. EXAMPLE 16 The bever ages pre%ﬁ%&ﬁ]ﬁaml es
14 and 15 were stored at room tenperature for 1 year or ‘longer, a
refrigerator (4 C for 1 year or longer, and at 20 90 C for 4 hours with
moni toring for physical states. Not only were the beverages observed to
mai ntain a normal dispersion state, but also no other abnormality was
detected. EXAMPLE 17 Cinical Test 2.4 MAR 2005 WD 02/ 28204 PCT/ KRO /01640

24 A beverage for clinical tests was obtained by conbining the dispersion
of No. 2 of Exanple 1 with coffee, mlk, or green tea, according to the
met hod of Exanple 4. 1.. dinical subjects2545 persons suffering from

slight hyperl.ipidem a ggpb5ABbddce ‘fa‘?e[&gl%ot L Subj ects Before
Test Gender (nmale : femaFe) 0 Age (ayear Pg?%%%%&l%@a#ndex (BM)2.51
Percent |deal Body V‘éi)?’%h,}e&( Pl BWM2. 60 0 Total Serum Chol esterol (ng/L)27.61

2 Neutral Lipid (ng/ LYS7-4598 2 Chol est erol  (ny/ L) 19. 35 HDL- Chol est er ol
(ng/L)52.89 12.54 2. Dbiep lrbbntiiexdf aplacetol jendayaftons whikarihs: no speci al diets;
l'ow chol esterol di et waigsp 20r weiiTehebeterfRgefdlySodl Wi (gt h sl i ght

hyper|i pi degi a. Step 3: 2 bottles of the beverage per day from week 9 to 12

4. Results
. 45 persons (male: female =15: 30, Avg, Age: 56) completely followed the
instructions and conditions of the clinical test. At the beginning time, the clinical
subjects were measured to ingest 11.12 g of saturated fat and 135.8 mg of
10 cholesterol in daily mean diet. In both the placebo-ingesting test group aud the 8-
week plant sterol-ingesting test group, therapeutic effects were observed in terms
of total serum cholesterol (p=0.039) and LDX.-cholesterol (p=0.036). In these
groups, the period effect and carry-over effect for serum lipid levels (total
cho_lesterol, uneufral lipid, HDL-cholesterol, LDL~cholesterol) were not statistically
15 significant. After ingesting plant sterol for 8 weeks, the patienis were measured
to be decreased in total serum cholesterol level by 4.38 % (p=0.039) and in LDIL-
cholesterol tevel by 8.28 % (p=0.036). Of the clinical subjects, 33 persons were
decreased in total cholesterol level by 9.2 % on average while 31 persons were
decreased in LDL~cholesterol level by 14.1 % on average,

20 5. Conclusion _

' Hypercholesterolemia patients could enjoy the reduction in total serum
cholesterol level and LDL-cholestero! level when ingesting the plant sterol-
conta_injng beverage of the present invention for 8 weeks. This reduction effect
was obtained from the patents who had taken low dietary cholesterol. )

25 . ) "INDUSTRIAL APPLICABILITY

As described hereinbefore, plant sterol nanoparticles are formed by
thermally melting plant sterol and at least one emulsifier selected from the group
consigﬁng of sucrose fatty acid esters, sorbitan fatty acid esters, and polyglycerine
fatty acid esters and dispersing the molten mixture in an aqueous substrate, in

30 accordance w%th the present invention. The plant sterol-containing beverage of
the present invention inhibits the absorption of infestinal cholesterol and bile
cholesterol, to lower the serum cholesterol level. In accordance with the present



TABLE-14 10 Diet Conditions for Cinical Subjects Total Calories
(Cal)1705.9 330.49 Protein (g) 64.26 18.53 Total Lipid (g) .40.12 17.26
Saturated Lipid (gyll. 12 6.13 - Chol esterol (mg)135.82 80.13 2.4 MAR 2005
Prescription Used for this clinical test was green tea or coffee cont ai ni ng
1.6 g of pl andoymbar ol per test bottle. 3-1 Test Group 1 %‘ﬁﬁé

bottl e of the beverage per day fromweek 0 to 4 Step B0t the
beverage per day fromweek 5 to 8 2 4 MAR 2005 WO 02/ 28204 PCT/ KRO1/ 01640
25 Step 3: 1 bottle of a placebo per day fromweek 9 to 12 3-2 Test G oup
2 Step-l: 1 bottle of a placebo per day fromweek O to 4 Step 2: 1 bottle
of the beverage per day fromweek 5 to 8 5 Step 3: 2 bottles of the
beverage per day fromweek 9 to 12 4. Results 45 persons (nale: fenmal e =15:
30, Avg. Age: 56) conpletely followed the instructions and conditions of
the clinical test. At the beginning tine, #&e clini cal subj ects were

nmeasur ed: t o i ngggd 1 t hol est er ol
in daily nean dlrﬁfﬁfﬁm&l&u@ Oﬁ%#g%g il b eésl'z}?rr?&e est oﬁﬁ%ﬁﬂ%‘? ?
week plant stero St9 ‘ié S én‘EFh‘@cﬁaﬁ betnpl @Cbiﬁerved

interns of totaﬁl"e"é‘é EIY?F%I%I es'é{l“é’rtbﬁ‘» P@Wﬂbplwg}erdnmcmwamrfohmttmﬂ:od size
(p4}.036). In tédendgdoopemdnvterper e th ecdlonnce agerivr ﬁvﬁbaw@ﬁilﬁﬁf& for

serum | i p ?Sle?/imﬁc(nhmﬁadhe_ RORELR! @l thenBidbdraby | ddbufly fi JXD&I 5
chol estero s ni n estin
pl ant sterol for igelles wn%'hé/\/\é Ejfhgg’ gﬁ

total serum chol® Eg’ﬂ-‘gf %%‘f“% op a dangoperiod GfGB’Q) E\%her.rth@_mcellemﬁnelm er oI
| evel by 8.28 YPplied i9algost alf bavimagesiitrpripeciive ofibjverige basBBarigh O rHaving
decreased in t otnfluendeobm shee cldradtariseib thge Sad? AA0RofHHSI RYGaPh] R Ribellgy SONS
wer e 10 provide good mouth feel enough to be applied to all kinds of agucous beverages.



decreased in LDL-chol esterol level by 14.1 % on average. 20 5. Concl usion
Hyperchol esterol em a patients could enjoy the reduction in total serum

chol esterol level and LbL-chol esterol |evel when ingesting the pRahtMAR 2005
sterol - containing beverage of the present invention for 8 weeks. This
reducti on efWe@oins:0dag obtai ned fromthe patents who had t J1 ‘I‘(uﬁ“ etary
chol esterol. 25 "I NDUSTRI AL APPLI CABI LI TY As descri bed hereinbefore, plant
sterol nanoparticles are formed by thermally nelting plant sterol and at

| east one enulsifier selected fromthe group consisting of sucrose fatty
acid esters, sorbitan fatty acid esters, and pol yglycerine fatty acid
esters and dispersing the nolten m xture in an agueous substrate, in 30
accordance with the present invention. The plant sterol-containing beverage
of the present invention inhibits the absorption of intestinal chol esterol
and bile cholesterol, to |lower the serum &ol esterol |evel. In accordance
with the present 2 4 MAR 2005 WO 021282Q@4 Rfqt/ R01/01640 26 invention,

m cell es of plant sterol can be forned in a size of hundreds of nanoneters
or less without using organic solvents and thus can be applied to aqueous
beverages. Since the preédetioddprdispersingplant sterek porenrisingdhd sepseB with a si ze
of hundreds of nanonetiermaliy mekisg an hieixtire ef plest serel Mid e ldastionk Bmulsifier

bi oavail abi lity. 5 Addiitigommol e, sdild @mulFHp WE&HE Biedtsl f‘r@xﬁt?é.

val : coiting
s 116y0b the plent o gsal ol o4 bl 150 s <UL AR o
a long period of tine. %ﬁ?f‘%‘g?ﬁwﬁ;he micelles can be applied to al nost all
beverages irrespecti vEoBbnEa ke melieniaistiee with apMuepus bavgragoor dnrdidulsifiere on
t he characteristic tasteonainingdjasoms beverdetemtbever ages, the mcelles 10

rovi de. good nout h f eglrrig : i s Of
bever ages. 18 4 VAR 2005, ﬂ;&%zm%%ﬁ@n R A R e PR |

for dispersing plant sterol, cC ri:sing the steps of: thermally nelting an
admi xture of plant st ?}'ngamf. ggl%‘?i%]t ks disparssilsiply partiglesswith gosizg, ofaj d
emul sifier bei nguadpdafagromesm artlessgr oup consi sting

2. A method for dispersing plant sterol, comprising the steps of:
thermally melfing an admixture of plant sterol and an emulsifier at 60-200
15 . °C, said emulsifier being selected from the group consisting of sucrose
' fatty acid esters, sorbitan fatty acid esters and polyglycerine fatty acid
esters;
combining the molten mixture with an aqueous beverage or an emulsifier-
containing aqueous beverage; and -

20 stirring the combination at a high speed and homogenizing to give a plant

sterol-dispersed beverage,
whereby the plant sterol can be dispersed into particles with a size of
hundreds of nanometers or less. '
3. A method for dispersing plant sterol, comprising the steps of:

25 : thermglly melting an admixture of plant sterol and at least one emulsifier
at 60-200 °C, said emulsifier being selected from the group consisting
of sucrose fatty acid esters, sorbitan faity acid esters and polyglycerine
fatty acid esters;

cooling the melt to a solid, pulverizing the solid to give a powder, and

30 combining the powder with an aqueous beverage or an emulsifier-

containing aqueous beverage; and
stirring the combination at a high speed to give a plant sterol-dispersed
beverage,



57of sucrose fatty acid esters, sorbitan fatty acid esters and

pol yglycerine fatty acid esters; conbining the nolten m xt urezvﬁamﬁr}
aqueous beverage or an enul sifier- containi ng aqueous beverage 005
stirring the conbination at a high speed to give a dispersion of plant
sterol 10 iwooim2@ever age, whereby the plant sterol can pepgksRgEged i nto
particles with a size of hundreds of nanonetera or less. 2. A nethod for
di spersing plant sterol, conprising the steps of: thermally nelting an
adm xture of plant sterol and an enulsifier at 60-200 15 C, said

enul sifier being selected fromthe group consisting of sucrose fatty acid
esters, sorbitan fatty acid esters and pol ygl ycerine fatty acid esters;
conbi ning the nolten m xture with an aqueous beverage or an emrul sifier-
cont ai ni ng aqueous beverage; and 20 stirri g% t he conbi nation at a high
speed and honogeni zing to give a plant stérol-dispersed beverage, whereby
the plant sterol can Mwrestbytisr pladk steroD cinbé idBh@Sedntd pAtiss %@l a sBYREr €ds
of nanoneters orhuh&®8s ofhandndi®i HAGsf or di spersing plant sterol, conprising
the steps of. 25 thermally nelting an adm xture of plant sterol and at

| east one enul sifier s%t eg@ 00, C, said enulsifier being selected fromthe
group consisting of dsfrapegod prabispersing phmesieral; gompisingithestepbafit y aci d esters
and pol ygl ycerine f thempalloheltiegarcadsixineeodfiphent sta] am®d 4t 1426t che SRIulHer at
pulveri zi ngSthe sol i d 6000 G sadpaulafior R sciticd S Bl Doty oL i €N
an aqueous beverage or : % . agueou ver age, . an
stirring the combi nat Eﬁ%%%ﬂg&%g'ﬁ&%&e% o%@gldfg%fsﬁapg §§8‘?’&Yif§t5’ersed
beverage, 2 4 MAR 2005 2t 28204 PCT/ KRO1/ 01640 28 whereby the plant
sterol can be di sper €eHing thqymel te jacsodid, pilverizingsthe ssolid to lgiveds pofsdef and

nanonet ers or |ess: combining the powder with an aqueous beverage or an emulsifier-
10 containing aqueous beverage; and )
stirring the combination at a high speed and homogenizing to give a plant
sterol-dispersed beverage, “

whereby the plant sterol can be dispersed into particles with a size of
hundreds of nanometers or less.

15 5. The method as set forth in any one of claims 1' to 4, wherein 95.0 % or
more of the particles have a size of 300 nanometers or less.

6. The method as set forth in claim 5, wherein 99.0 % or more of the
particles have a size of 300 nanometers or less. .

7. The method as set forth in claim 1 or 2, further comprising the step of
20 drying the dispgsion to produce aqueous plant sterol powder.

8. The method as set forth in claim 7, wherein the drying step comprises
evaporating or freeze-drying or spray-drying.

9. The method as set forth in any one of claims, 1 to 4, wherein the plant
sterol is at least one selected from the group consisting of sitosterol, campesterol,
25 stigmasterol, sitostanol and campestanol.

10. The method as set forth in claim 9, wherein the plant sterol is
sitosterol. |

11. The method as set forth in any one of claims 1 to 4, wherein the
emulsifier is sucrose fatty ester,



4: A nethod for dispersing plant sterol, conprising the steps of. thermally
nmelting an adm xture of plant sterol and at | east one emulsifier at 5
60-200 C, said emulsifier being selected fromthe group consi < #ndARf2005
sucrose fatty acid esters, sorbitan fatty acid esters and pol ygl yceri ne
fatty acidwebemsgs cooling the nelt to a solid, pulveri zt@gﬂ&%légl idto
give a powder, and conbining the powder with an aqueous beverage or an
enul sifier- 10 contai ni ng aqueous beverage; and stirring the conbination at
a high speed and honopgeni zing to give a plant sterol-dispersed beverage,
whereby the plant sterol can be dispersed into particles with a size of
hundreds of nanoneters or less. 15 5. The nethod as set forth in any one of
claims 1 to 4, wherein 95.0 % or nore of the particles have a size of 300
nanoneters. or less. 6. The nethod as set forth in claimb5, wherein 99.0 %
or nore of the particles have a size of 368 nanoneters or less. 7. The

nmet hod as set forth in claiml or 2, further conprising the step of 20
drying the di spersionb, : ! terol. powder. 8. The nethod
as set forth inegepﬁa@aﬁﬁ%ﬁﬁaﬁﬁg géﬁ%ﬁ%&; ‘%%er%?i o 8I0ro8¢ 180269 ng or
freeze-drying or spray- f“vpﬁé? BPPhHIG R NB¥e o7 ediighiepr th in any one of
clains, | to 4, wherein the plant sterol is at |east one selected fromthe
group consisting of sli.cBteemethod ensepdaticinotlaim PR villekdi i RicRse fafyl Laf anol
and canpest anol eg&masxmgmﬂw%@ﬁﬁggﬁagcgggme%ﬂoq ggm 9, wherein'the plant
sterol is sitosterol. 11. The nethod as set tforth in any one of clains 1
to 4, wherein the e fier.is sucrose fatty ester. 2 4 MAR 2005 WD

02/ 28204 PCT/ KROL/ 01640 T?F‘°‘frﬁ%3??ef9ﬁ‘béﬂa§¥§m of gleims il fo 4, avherein thenher ei n
the sucrose fat FYTAE Figp iscopducted ata spetdafi5dAIOAtd 10:000irpmphi | i ¢ bal ance val ue of
7 or higher 13. The nethod as set forth in claim 12, wherein the sucrose

fatty acid est er hasis 1edneRed b et foPcHHH'JIéJ& P2l RRG8, iRk %ﬁu‘x.%fg e% ko 16
conducted at a speed of 6,500 to 7,500 Ipm.

16. The method as set forth in any one of claims 1 to 4, wherein the
10 aqueous beverage is water, a juice beverage, a carbonated drink, milk, soy milk, a
drink made of grains, other favorite drinks or an aleohol drink.

17. The method as set forth in claim 16, wherein the aqueous beverage is
water. .

18. The method as set forth in any one of claims 1 to 4, wherein the
15 melting step is carried out at 120-150 °C,

19, The method as set forth in any one of claims 1 to 4, wherein the plant
~sterol is.mixed at a Weight ratio of 1:0.01-10 with the emulsifier in total.

. 20. The method as set forth in claim 19, wherein the plant sterol is mixed
at a weight ratio-of 1:0.2-2,0 with the emulsifier in total.

20 21 The method as set forth in any one of claims 1 to 4, wherein the
emulsifier admixed with the aqueous beverage is used at an amount of 80 % by
weight or less based on the weight of the emulsifier admixed with the plant sterol.

. 22 The method as set forth in any one of claims 1 to 4, wherein the plant
stezol is mixed at a weight ratio of 1:10-10,000 (w/w) with the aqueous beverage.



5-14. -The nethod as set forth in any one of clains 1 to 4, wherein the
stirring step is conducted at a speed of 5,000 to 10,000 rpm 15. " The —~
nmet hod as set forth in claim 14, wherein the stirring step is EangRtg@5at
a speed of 6,500 to 7,500 rpm 16. The nethod as set forth in ahy one 0
claims 1 towoomaessei n the 10 aqueous beverage is mater,mgwkﬂhﬁﬁﬁpeverage,
a carbonated drink, mlk, soy mlk, a drink made of grains, other favorite
drinks or an al cohol drink. water. 17. The nethod as set forth in claim 16,
wherein the aqueous beverage is . 18. The nethod as set forth in any one of
claims | to 4, wherein the 15 nelting step is carried out at 120-150 C

19. The nmethod as set forth in any one of clains 1 to 4, wherein the plant
sterol is-mxed at a weight ratio of 1:0.01-10 with the ermulsifier in
total. 20. The nmethod as set forth in claim19, wherein the plant sterol is
nmixed at a weight ratio-of 1:0.2-2,0 with3Phe emulsifier in total. 20 21
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emul sifier adm )M“’Mgmé‘ﬁ@@fﬁﬁﬁl?%/ﬁf“ﬁﬁgﬁ%&eé%gﬁ gl%g%%étgn%%%%no?d 80 %
by weight or |ess based on the weig 0 el e f3%r admixed with the
pl ant sterol. 22. The_nethod as set forth in any one of clains 1 to 4,
wherein the plant st éfofhe Betipd ag seit forthvipiagiitone afictaim$ 11to14)-#iger&0Ghd W W)
with the aqueousdipiserafthe aguedudiRrARORd tHhAPIBRHEPH haREldiROBd.04F40 30 23.

The method as set forth in claim?22, wherein the plant sterol is mxed at a

wei ght ratig of 1:10-49€0 ith_th ueqQus heverage. .24. The nethod as
set forth in any one g@% é%{%%ho\lﬁd %sosez,t%{/ﬁgf‘e‘gﬁmt %' SRS, i adR o &
aqueous beverag [op P80t sterol is maintained at 60-140 C. 5 25. The
net hod -as set forth in claim24, wherein the adm xture is nmaintained at
70-90 C. 26. The neth2fil Be mehod 8¢ tdt fofih aiinPoRe Of el Mo U, tyhefbin WRET €1 N

the di sper si ondiipesion b tedlch@e & Ao shOD s0 Br B2, % OF Qreater. 27. The

met hod as set forth in claim2 or 4, wherein the honmbgeni zing 10 step is

carried out by use of i gh- pressure honogeni zer, a colloid mll or a -
soni cat or . - 27’?1 'It]]ae %neﬂPod as set forth in o?aim 2 or 4, wherein the homogenizing

10 ~ step is carried out by use of a high-pressure homogenizer, a colloid mill or a
- sonicator,

28. The method as set forth in claim 27, wherein the homogenizing step is
carried out by use of a high-pressure homogenizer,

| 29. The tmethod as set forth in claim 28, wherein the high-pressure
15 homogenizer is operated at 2,000-25,000 psi. :

30. The method as set forth in claim 29, wherein the high-pressure
homogenizer is operated at 7,000-10,000 psi.

31. A plant sterol-dispersed beverége prepared by the method of ény one,
.of claims 1 to 4.

20 32. The plant sterol-dispersed beverage as set forth in claim 31, wherein
the beverage is based on water, 2 juice beverage, a carbonated drink, milk, soy
milk, a drink miade of grains, other popular drinks or an alcohol drink,

33. An additive suitable for use in beverages, characterized in that it is

25  prepared by thermally melting an admixture of plant sterol and at least one
emulsifier at 60-200 °C and forms particles with a size of hundreds of nanometers

or less when being dispersed in agueous beverages, said emulsifier being selected



28. The nethod as set forth in claim27, wherein the honbgeni zing step is
carried out by use of a high-pressure honbgenizer. 29. The (rr&:tspod as set
forth in claim28, wherein the high-pressure 15 honpgeni zer i dﬂﬁﬂﬁﬂ&ﬁd at
2, 000- 25,000 psi. 30. The method as set forth in claim29, wherein the

hi gh- pr essué0 odizsaidgeni zer is operated at 7, 000-10, 000 psj.cm%ﬂmmfm{;)l ant
sterol -di spersed beverage prepared by the nethod of any one. of clains 1
to 4. 20 32. The plant sterol-di spersed beverage as set forth in claim 31,
wherein the beverage is based on water, a juice beverage, a carbonated
drink, mlk, soy mlk, a drink nade of grains, other popular drinks or an
al cohol drink. 33. An additive suitable for use in beverage's,
characterized in that it is 25 prepared by thermally nelting an adm xture
of plant sterol and at |east one errulsifiné at 60-200 C and formns
particles wwth a size of hundreds of nanoneters or |ess when being

di spersed in aqdesytheigeanpreagestingsdbuabresefisi dcidegstels; kit BitGLhRF LA ederd ad\R 2005
WO 02/ 28204 PCT/pollygBérihk G4y a3ili esfefsom t he group consisting of sucrose fatty
acid esters, sorbitan fatty acid esters and polyglycerine fatty acid
esters. 34. The addit%y:rhgs aﬁt forth in claim33, wherein 95 % or higher
of the particles have a Si98tye anem forhinrclainy 33, arhermimdF & or Hehs of The
additive as set PPFIehbave asiza of3Wmanevbesers prsn@lefs or  hi gher of the particles
have a size of 300 nanoneter or smaller. 36. The additive as set forth in

claim 33, vherein the3nddsbi¥%gvd 5 4 f Al Mim r 7. .the additive as
set forth in cl ﬁé’ﬁblgghavwgﬁ?hﬁdoﬁeézggﬁmxitﬁur %?lqsdf’ E@g@@d9 9 %Oora&‘&ffiﬁg 0 C
38. The additive as set torth™ nnﬁﬂeﬁ?’:%?’n Brein the plant sterol is at

| east one selected fromthe group consisting of sitosterol, canpesterol,
stigmasterol, sitost3néhe adiifivearpedorininl claim33, whtreinablelhdditive igm SBkmf ort h
in claim33, whefmwdet he enul sifier is sucrose 15 fatty acid ester. 40.
The additive as set forth in claim39, wherein the sucrose fatty acid

37. The additive as set forth in claim 33, wherein the admixture is heated
10 at130-140 °C,

38. The additive as set forth in clair 33, wherein the plant sterol is at least

one selected from the group consisting of sitosterol, campesterol, stigmasterol,
sitostanol and campestanol, .

39. The addifive as set forth in claim 33, wherein the emulsifier is sucrose
15 fatty acid ester. ' .

40. The additive as set forth in claim 39, wherein the sucrose fatty acid
ester has a hydrophilic lipophilic balance value of 7 or higher.

. 41. The additive as set forth in claim 40, wherein tile sucrose fatty acid
ester has a hydrophilic lipophilic balance value of 10 to 16,



ester *has a hydrophilic |ipophilic balance value of 7 or higher. 41. The
additive as set forth in claim40, wherein the sucrose fatty acj ‘
has a hydrophilic |ipophilic balance value of 10 to 16. N7I /%,K4 %&Wﬁ%
2005 01/01640 jrhiP/ .iii .32 nr nn nn.nn 42. A plant sterol di spersed

conposi tion, conprising (a) a plant sterol in an i ﬂ,ﬂi}ﬂ?jﬁﬁ
wei ght, (b) at least one enulsifier in an anount of Ql- e
by which said plant sterol is dispersed in the conpo Hﬂ%ﬁﬁ §ﬁ@d(§ﬁugﬁﬁ4xer

bei ng selected fromthe group consisting of sucrose fatty acid esters,
sorbitan fatty acid esters and pol yglycerine fatty acid esters, and'(c) an
aqueous medi umin an amount of '42.0-99.9% by wei ght, ~wherein the plant
sterol is dispersed in the conposition in the formof particles with a
size of hundreds of nanonmeters or less. 10 43. The conposition as set fort"
in claim42, wherein the emulsifier has a hydrophilic |ipophilic balance
val ue of 8 or higher and the conpositioRds substantially free froman

oi ly medium 15 44. The conposition as set. forth |n cIa|n142 wherein 95%

or nore of the paubi gl nh@fé?oﬁd%?%?segfco % less. 45. The
conposition as set fort in. c er has a
ﬁ’

hydrophilic Iipophi (FygPp éﬁéﬁ%g?ﬁéﬁﬂéﬁﬁFﬁ% 43%1 H@“é@hp03|t|on is 20
subst anti al | y -f r ee () 8hleast oineyempldifien aman Qiﬁ%mt qfd} Q0T 4894 ptay tietplers

have a size dfy’ Sﬂﬁciﬂaﬁﬁi‘r@ﬁaﬁftsst@foﬂ@S@lspANE&\DEthﬂ%%l dsfifn 3&31& emulsifier

5 being -selected from the group comsisting .of sucrose fatty acid esters;
sorbxtan fatty acid esters and polyglycerine fatty acid esters, and

(c) an aqueous medium in an amount of 42.0-99.9% by Welght

‘y‘v’hﬁfﬂ.n the pl nt c:fp-rnT 18 rhq;)prepn] in the oannqﬁrnn in the form of

~AAt A nsioaaa

. particles with a size of hundreds of nanometers or less.

10 _
43._ The CUT’iPAOou n as set forth in (,mim 42 W 71 he 3xuu15i;1
- has a hydrophilic hpopmlic balance value of 8 o1 h1gher and the
, comp051t10n is substantza;ly free from an oily medxum ' '
T15 0 44 ThB composition as set *‘orth in clalm 42 Wherem 95% or more

of the partlcles have a size of 300 nanometers or Iess

- 45. The composition as set forth in- claim’ 4/. wherem the emulsifier

has a hydrophlllc 11p0ph111c balance value of 8 or hlgher the composition is

- 20 - substantially free from an oily medium and 95% or more of the particles
have a size of 300 nanomefers or less. '




