1 EXTRACTI ON METHOD USI NG ULTRA FI NE BUBBLES AND LI QUI D EXTRACTS
OBTAI NED THEREOF Techni cal Field Mn The present invention
relates to an extraction nethod using ultra fine bubbles and the

|l iquid extract obtained by the extraction nethod. Background Art

[ 00021 Conventionally, in order to extract a desired conmponent
froma material to be extracted, for exanple, an aqueous sol vent or
an organi c solvent has been used to extract a conponent soluble in
each sol vent, thEKERACDIGNNEJFHOD CONPGNENTRAFINE BUBBKESact
(extract). [0003] For exanple, when a plant material is used as
the material to be ANDAJQEAD BEXARACTSICBTAKIEBCTHEREM#RNY cases, an
extraction solvent including water; organic solvents such as

met hanol , et hanol, butanol, isopropyl al cohol, hexane, heptane,

cycl ohexane, ethyl acetate, acetone, and petrol eum ether; polyols
such as 1,Bcbuoical Emddgl ycol, gl ycerin, and propyl ene glycol; and oils
and mneral oils such as castor oil, olive oil, sunflower seed oil,
squal ene, [80@Lll i quid paraffin is singly used or these extraction
solvents are appropriately mxed to be used, a raw or dried plant is
subj ected to or Thetrrestiitaoventicorelatesttamm exdrashioasmpiiodarsinguitza and
fine cutting and then_ is subjected to, for exanple, cold inmersion,
war m i merdineobubesand ghe hduidsttuadtiohiained by the estilagtivnmethodxt r act
sol ubl e conponents. [00041 However, there are some probl ens
in such an extraction nmethod fromthe vi ewpoints of potency and
quality. For _exanple, a conventional steamdistillation needs heating
or sol ventBaskeramd OF after the distillation and this may al ter

obt ai ned gﬁ&@ﬂnents or may | eave sol vent which may cause irritating
snmell. Fr e viewpoi nt of the production, a solvent is required in

a relatively large ampunt,. and such a solvegé_ha to be repoved, for
exanple. In add Pﬁ?ﬂtl?ﬂﬁg]ryoﬁhi”l' e 18 §RFEREA LESIESH RIPPHREEL B ed.

material to be extracted, for example, an aqueous solvent or an organic
solvent has been used to extract a component soluble in each solvent, thereby
obtaining the component as liquid extract (extract).

[0003]

For example, when a plant material is used as the material to be
extracted to obtain its extract, in many cases, an extraction solvent including
water; organic solvents such as methanol, ethanol, butanol, isopropyl alcohol,
hexane, heptane, cyclohexane, ethyl acetate, acetone, and petroleum ether;
polyols such as 1,3-butylene glycol, glycerin, and propylene glycol; and oils
and mineral oils such as castor oil, olive oil, sunflower seed oil, squalene, and
liquid paraffin is singly used or these extraction solvents are appropriately
mizxed to be used, a raw or dried plant is subjected to or not subjected to
treatment such as pulverization and fine cutting and then is subjected to, for

example, cold immersion, warm immersion, heating and refluxing, or



By extraction nmethods using water, the anount of extracted conponents
is small and extractabl e conponents are limted. On this account, an
extraction nmethod using a mxture withpa hydrophilic solvent (Patent
Docunent 1) and a nethod by adding an emulsifier in a snmall anpount
(Patent Docunent 2) have been devel oped. However, such net hods may

| eave a solvent or an additive, and nmay rai se problens such as
limted applications of the extract and safety issue. A nethod of

obt ai ni ng Eerc@xtioacd ebirastgpdnblel dohgmineakd. r act i on usi ng carbon di oxi de
gas in a supercritical state (Patent Docunent 3) has al so been

devel oped,[0B04] has probl ems of, for exanple, the cost and apparatus.
The extraction using animal materials, soils, and ores as materials
to be extract ed Hdveryehdbesuinst somd ptdbjerhhen secheapexivhenen asthdbiiem
Citation List Patent Literatures [00051 3 Patent Docunent 1: JP-A
No. 10- 202beXipepents Giauiereyt ad quilily. Nor 2802084 a92nPanidomal Béeament
3: JP-A No. 2000-237501 Summary of Invention Technical Problem[0006]
In vi ew ofdistiHatiorneeds btdtarsor snivenj edractiontdftenhhesistillatiweand dhisi s
to provide an extraction nethod that does not use enulsifiers,

or gani ¢ sdpeBalter obipdnedectnprrenss ot aray leaue solvhnt whithhmaysetsof

emul sifiers, organic_ solvents, and the |ike, can efficiently extract
various cdrpbHe smellondvem ithe yiavmaant of themyodection, prelvemt iz wgnvirash| y
mai ntai n potency and._the |ike of an extracted conmponent when the
conponent P& la‘f#afamlw@'g@@%%&ﬂr}d s 2 selveel hanto bsceanovads fogaf et y;
and liquid extract_obtained by the extraction nmethod. Solutjon to
Probl ens [F8owple: In aéfﬂ*iiﬁ@: by%@@ﬂfehq FRPERANSIES FARROT dgraxtERgtesl ¢

intensive studigs in order t ol ve the abgve problenms, as a result,
have found that, YHRFIAGHY e : _Sé’émga'f"ﬁreﬁgﬁlﬂ fi“gﬁ‘“ﬁ ?\fgesxﬁ%‘?‘gs

vari ous copenelts 2L BF.of Lehently i acted L omvarigun

the. ke’ T utuaBa SRsufe HamI R Arutrd A& Bt iiinehea
[ 0008] (Patent Document 1) and a method by adding an emulsifier in a small
amount (Patent Document 2) have been developed. However, such methods
may leave a solvent or an additive, and may raise problems such as limited
applications of the extract and safety issue. A method of obtaining an
extract by supercritical extraction using carbon dioxide gas in a supercritical
state (Patent Document 3) has also been developed, but has problems of, for
example, the cost and apparatus.

The extraction using animal materials, soils, and ores as materials to

be extracted also has substantially the same problems as above.

Citation List
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[0005]



4 The sunmary of the present invention is as foll ows. (1) The
present invention relates to an extraction nmethod including bringing
materials to be extracted into contactgwith water containing ultra

fine bubbles for extraction treatnent. [00091 (2) The present
invention relates to the extraction nethod in which the ultra fine
bubbl es have a node di aneter of 500 nmor smaller. [0010] (3)

The present invention relates to the extraction nmethod in which 1 nL
of the water cofaémsDdcIENODIDA Nerld-202002e ultra fine bubbl es.

[ 0011] (4) The present invention relates to the extraction
met hod i n whi chPabentuiDeqandntis uANe2002w1988 el ectrically charged
surface and the surface has an absolute zeta potential of 5 nV or
more. [0012] Patent Deguntérg FridsAd¥o.i200erRd76A1rel ates to the
extraction nethod in which the ultra fine bubbles substantially

i ncl ude one or nore gases selected fromair, oxygen, hydrogen,
nitrogen, carbon di oxide, ozone, and inert gases. In the present

i nvent i on,Suhmaryef Inyad®® nean nobl e gases such as helium neon, and
argon. [00131 (6) The present invention relates to the
extract i ontesBpisabPreblomi ch the water contains water-sol ubl e sol vents
in an armttgéoé]f 8% by weight or less. [00141 5

In view of the above problems, an object of the present invention is to
provide an extraction method that does not use emulsifiers, organic solvents,
and the like or can reduce the amount used of emulsifiers, organic solvents,
and the like, can efficiently extract various components from various
materials to be extracted, can highly maintain potency and the like of an
extracted component when the component is an active component, and
further has excellent safety; and liquid extract obtained by the extraction

method.

Solution to Problems
[0007]

The present inventors have carried out intensive studies in order to
solve the above problems, as a result, have found that, by using water
containing ultra fine bubbles, various components can be efficiently
extracted from various materials to be extracted without using emulsifiers,
organic solvents, and the like; or using emulsifiers, organic solvents, and the
like in reduced amount, and the invention has been accomplished.

[0008]



(7) The present invention relates to the extraction nmethod in which
the material to be extracted is at |east one selected from ani mal
materials, a plant materials, soils, apd an ores. [0015] (8)
The present invention relates to the extraction nethod further

i ncludi ng appl ying one or nore waves sel ected from el ectronagnetic
waves, sound waves, and ultrasonic waves as the extraction treatnent.
[ 0016] (9) The present invention relates to the extraction
met hod i n whi ch Theessunhinmay Hf the nebbbteinvantogénes fiflledrsusi ng a ultra
fine bubbl e generating apparatus equi pped with a gas-liquid shearing
m xer. [0017] (1) The pfesent hvenpioesehites byanekbactieh atebod mdhding
extraction nethod in which the material s-to-be extracted are firstly
i mrer sed ibringingmatenthls trebeibxtracted netdxsbibhdsvidh evagerointtaimeogsilira
generated in this material s-to-be extracted containing liquid by

ul tra-fi neliubwbldes furaxtractiog tagasarentus. (11) The present
i nvention rel fﬁt es to liquid extract obtained by the extraction nethod
as descri b€809h any one of the itens (1) to (10). [0019] (12)

e B Ol )£ L iy £ T o 0, S
The present invention relates to a conposition i:ont aining the 6
liqui d extihgctltradinpliehblpsfayeampeds digpetan of )0 pmeresmaliest powder
descri bed [iOBl(t)]he item (12). Benefits of the Invention

(3) The present invention relates to the extraction method in which 1
mlL of the water contains 1,000,000 or more of the ultra fine bubbles.

[oo11]

(4) The present invention relates to the extraction method in which
the ultra fine bubbles have an electrically charged surface and the surface
has an absolute zeta potential of 5 mV or more.

[0012]

(5) The present invention relates to the extraction method in which
the ultra fine bubbles substantially include one or more gases selected from
air, oxygen, hydrogen, nitrogen, carbon dioxide, ozone, and inert gases. In
the present invention, the inert gases mean noble gases such as helium, neon,
and argon.

[0013]

(6) The present invention relates to the extraction method in which

the water contains water-soluble solvents in an amount of 8% by weight or

less.

[0014]



[ 00211 According to the extraction nethod of the present

i nvention, various conponents can be efficiently extracted from
various materials to be extracted wthout using enulsifiers, organic
solvents, and the like; or with enmulsitiers, organic solvents, and
the like in a reduced anmobunt. The method can highly nmaintain the
potency and the |i ke of an extracted conponent when the conponent is
an active conponent. The nethod may not use enulsifiers, organic

sol vents, and t g Th&kpreseht B¥ntRa 1RMBtLS L 11 Sstr QB EtIFA ihaﬂh%h and

the like in reduced anount, thereby providing an extraction method
havi ng exacglelaterfafteby exbRetdd RldtWWastlonE¥BRAtERLS 418823 Imaterials, alhe
extraction nethod of the present invention is characterized by

bringi ng aleat efdtatialspsdiss, axtirack:ed. i nto contact with water
containing ultra fine bubbles for extraction treatnment to extract
various cdopohlents fromthe material to be extracted. The conponents
can enconpass a w de range of conponents from hydrophilic conponents
t o hydrophobi ¢ ¢®rfflenprdssnfintrenbienwalates tdidte dxasadip@muted funtHdre
extraction nethod of the present invention can simnultaneously contain
t hese conpookwisg applyiiper Gesnrextavas sadctbd drom ehat@ni snet @ Weves,
extracted by the action of the ultra fine 7 bubbles. [0023]

I n the presant wavesnandnltrasmicivaves fs tlee dttbadtés treatméemntbbl es t hat
are so-call ed nanobubbl es, have a nmaxi num w dth (generally, dianeter)
of severallOBl@ldr eds of nanoneters or smaller, and can be present in
water for a very long tine. In the present invention, such ultra fine
bubbl es may be {(@dthe Presemt inventionpelates &f thexaxteastioormettoddneriaigh t he
ultra fine bubbles preferably have a node dianeter of 500 nm or

smal | er, ribealading uhblesers srnasatediuing o ulparfine bnblble geperstineabl y
150 nmor smaller, and npst_ preferably 50 nmor smaller. Wen
conponent $PRREARBaaNMRE Withf gasshiaeidahsprEnganinesl or pl ant
materials, it .is supposed that extrenely fine bubbles having a
particle dP8kBter within this range can achi eve inproved penetration

ef ficiency betwee el | menbranes, thereby inproving perneahility of
the ultra fi nemtﬁﬁsprleﬁ?lg W@nﬂa{léﬁgﬁéﬁ%ﬁo t%’@(?i‘ﬁlﬁcmon methpgdn yhiler
of the ultra fine bu es present in the water containing ultra fine
bubbl es i%ﬁﬁ&ea@ﬁlé‘?ﬁ'%%%ﬂ‘ ragtef ’8&1.1‘5‘;1‘ m%e‘i/}rb%&fn?ngﬁ%ﬁ ra
extraction, efficiency, .the nunber of the ultra fine bubbles in 1 nm
of the vatE TUHFLTE sityeReney shaetergn et bl AlErabE prpacted
8, 000, 000 or. nore,,. ev re preteraply 30,000, 000 or nore, and nost
pr ef er abl fogﬁlﬁﬁﬁ%%ﬁg)rﬂﬂ&aegn ghg@B%Bﬁl@g{nﬁ %ﬁ‘%alé‘ilﬁ‘act ed from
for exanple, animal or plant materials, it is supposed that the
presence of ultra fine bubbles in such a range increases the nunber

of bubbl estom ch are in contact with a hydrophilic part or a
hydr ophobic p;rt of each extracted conponent, thereby contributing to

the stabilizati [ . i

di anmeter and thgﬂ%gﬁ%gﬁgo ggg%@gés’ﬁ g?lggﬁsﬁgq\ﬁ/%]l%g}s{tlggti %lljt-rgelg3 g;% the
measur ement.; Wetibn 3.4 r%e' e B Y5 i series
(manuf act ur & ctlynNano%lH%%t .E&J‘i’ﬁee nanﬂpgﬁ% ?ﬁé‘f}%qgé}lnal%fsbﬁg (gg)ts'tem

NanoSi ght [ggjdjes (manufactured by NanoSi ght) neasures the speed of
Browni an notion of nanoparticles and cal cul ates the particle size and

the particle ”U(’f‘%@Tlﬁ%ﬁ%ger&rlnbgﬁti%?ﬁgges%%nlséé&Qﬁdf‘pﬁ)%eﬂ?ﬁgaiﬂ@&‘Bgrm ne

the size and the nunber of bubbles in simlar manner.

concent r aighPihoahd IRAE c¥rabBhEHeQhien8 thubRIe$11gan be ascertai ned by
the particle size distribution of nanoparticles neasured.

fo020]

(13) The present invention relates to a composition containing the



[ 0026] In the present invention, the ultra fine bubbles
preferably have an electrically charged surface and the surface
preferably has an absolute zeta potentgal of 5 nV or nore and nore
preferably 7 mV or nore. It is supposed that ultra fine bubbles
having a surface with a zeta potential within such a range enhance
the stabilization of an extraction conponent due to a surface
activation effect derived fromthe zeta potential on the bubble
surface. lligqyidrektieiet as deydithedGartentih $1130e tBX bxaatesow ddacaniped 10T
plant materials, surface hydrophobicity of ultra fine bubbles

i ncr eases theatqger(m®abi lity efficiency into cell nenbranes as well as
can stabilize the hydrophobic part of an extraction conponent.

The zeta potential is used as an index for eval uating di spersion
stability, agglutinating property, interaction, and surface

nodi f i cat ilBenedits obtheolmd@ntparti cles and it is widely known that a

| ar ger absol ute val ue shows nore stable dispersibility. This is
because cdpD®1ldal particles are electrically 9 charged and the

el ectrostatic repul sion between the particles corresponds to the zeta
potential . Accoddcoyling tathd eHteactaysmethcel ofdgha@résent heventnor, @asiesst he
colloidal stability and thus ultra fine bubbles can be stably
present. Taamshents can be siiwigntbsetradtad fronhivgtions atdotialsciodl ue
further increases the surface activation effect, thereby providing a
pr ef er r ed exdvasted withoot using emulsiidersoprsaniosolvents, avhtonkhe:or With27]
The ultra fine bubbles nmay be generated in water using gas,

subst ant | ZpYlsiifeRRIEAGCHYaRts msrbthrdilesinse reduced ap@mtai Theoxygen,
hydr ogen, nitraqgen, .a carbon di oxi de gas, ozone, and inert gases.
Typi cal | y,meghodicandiighly mpintair the potepasandthalkaof pagatiagted) with a
conponent to be extracted or a gas, having a reactivit¥ that_is not
pract i cal I9TPEREPHFNER tHE FOBPONSRULS apattEiesOmpongnga sThameatgodmay
reactivity may be uysed for positjve nodificalion of an extraciion
conponent .nqtlé%ﬁ ,er‘{"ﬂﬁl%t%é?=rﬂrg B Sehs S 1amg t:hﬁg’r Pﬁﬂl'ayn’é’%?r@n?ﬁ‘éfserét her
conponents nmy. be included.in.a trace appunt jn.addition.to the
Conbonent L RENSOIERe. A TAIe Breageabaneuab BBy Vit bis
hel i um neog nd ar.gon.as.describe ve. [0028] The ultra
fine bubbﬁggﬁﬁ R eLe) Oggﬁ“%%gﬁﬁﬁ®F8E5%%§9 an arbitrary known neans,
for exanple, a static m xer system a Venturi system a cavitation
system a steam condensate system an ultrasonic system a swirling
fl ow syst r [ ze i ssolution system and a m croporous
system A&%%ﬁﬁgngzﬁgﬁéﬁvgn%%%%rating systemis a gas-liquid shearing
m Xi ng syg&&an [ 00291 10 A useful apparatus using the
gas-1liquid shearing m xing systemfor generating ultra fine bubbles

can be exenplifipgd eQYra@tiHhtlﬁ@thfo:H%gE@%Q@g?n?%ﬁﬁ%hqg cﬁgf%g&&%[%}s y

di scl osed in Japanese Patent No n the appara of a

gas- | i qui g {fixRg afdlmeqiaim{a %g%%%@témo Rortlabd Qi%%{éﬁgnﬂm%%fiaoes

not si rrpl y nove to an outlet as In a conventlon apparat us but once

nmoves in thR 1PIS 168 e2iefbh A StE M tHEx QUL Birids &nﬁ?ﬂﬂ%ﬁggp tg‘yg'

Then, the swirling flowis reversed by a first end wal

move frompifi@rfdl ksbe RehavRd MBRRSIMIRWALfodh SRR 8 Aw R JangEPer -
At this tine, the radius of rotation of the swirling flowis smaller
than that cefnpbRen&Vicéhi K@ rbh RN cRYigdge hARNIE dibshdlié 86mBhEei@land
nmenber. Therefore, the flowrate is increased to increase the shear
force actithgwanet tiatdas KAt @edad the ckhac8as nidtHyd df thegsbsthvi d and
breaking up of the gas is accelerated. [00301 anpl es of the
wat er usednvéhtidifedi Sisailtanddvieit dodainthebslEopsharlis that BAve Batgh as
distilled water, ultrapure water, highly pure water, pure water, tap
wat er, i orxepectwangesh aai=gerial td hesatawet &y thodcctiah of dhe Wab£fine[ 00311




The water may contain water-soluble solvents in a small anobunt as a
co-solvent if the solvents have no influence to the extracted

materi al s In the present inverdion, the water may contain the
wat er - sol ubl e sol vent in an anmount of 8% by wei ght or |ess and
preferably 5% by weight or |less. The use of a water-soluble sol vent
in a small anmobunt in this manner can inprove the extraction

ef ficiency depending on the conponents to be extracted and al so the
conmbi nati gyups&. W th ultra fine bubbl es enabl es the reduction of the
amount of the water-soluble solvent used conparing with 11 using

wat er [0023]The wat er - sol ubl e sol vents may be appropriately

sel ected in consideration of safety and the |i ke dependi ng on an
application. Exanphepré¥ent hevet@ion! t1s0li1tbh €ns GubblMsSmédle bubblel eMEY
nonohydri c al cohols (such as nethanol, ethanol, 1-propanol,

2- pr opanolare kolzullad @lanobulsbles, hivanomhxipahy®idthi (geddra ik odis nesatd bf as

1, 3-butyl ene glycol and propyl ene glycol), ketones (such as acetone
and net hylseet:hy hukdirede)f nanthaeet anithlldicanffoan &% prpdedit ih faitet Re a

vi ewpoi nt of safety, ethanol, acetone, and the |like are preferred.

[ 00321 very lorBhigmeat énithé presehe imventioet edch altpofins habbidsaahy Ye
limted and various materials can be used. For exanple, at |east one
mat eri al swkedct Edorhrtbewvanwpmht obd:araaie efficenty, whe edtralfme lukdbdéd s,

oil sand, and ores may be used. The nmaterial to be extracted, such as
ani mal matpeefeatlslydravel ampodediznét@r of 580 ripe ouswallas moreawefatblyi 300 or
as a dried material for extraction treatnent. Alternatively, in order
t o furt hemm gt seadleripratintarhoprederabiy 180 ancer smaber, andanesti al nay be
subjected to pretreatnment such as pulverization, fine cutting,

freezi ng, paefkrably 50emdersmalley, YHierptaraponantent extracted Storenios
pressurization with gas, and irradiation wth a radiation ray. [00331
Exanpl es GKanmmde siiimal oflastimpterigda st & sunpogerd thaj axtrgreelydine
necessarily limted to, experjnental and Ilvestock animals, fishes
and shel | Ffubkles hayipe étprﬁ‘éFlc]\%dflﬁ’é‘%ela‘ﬂ}thH? ghis prBgp s agrey HIBsQYEdt ed
extraction conponents .include, but_are not 12 necessarily limted
to, conpoR&REEatigp;cs eienevobstareeRwel Tapby ‘FIEf‘édﬂFeﬁerémBHGRng Cor pus of

Ani mal nponen ilizat] ni.mal (publlshed by NTS, June
2002) andPSHWﬁB%@ Y &f s 1 EﬂﬁPPiwghgﬁlﬁg) Wﬁ?@“’%ﬂakes i nsects,
ani mal s ui&%%ﬁ Kanpo nedi ci nes, and the |i ke described in the book
"Corpus o Cowponent Utilization, Nhrine Ani mal s, Snakes,

I ts, d K R & D Pl Decenb
1086) . More spedPErEgtte 0935%%‘5@? e B B e A Rt

g'ciyﬁiir:h’ére' B %@b"v&a%’gs?%% cBea IE%Z%@E%%&?};M CliEnBie Fh y
§§E§f ances”® %ﬁ%ﬁﬁ%ﬁéjﬁﬁa -}Pam iﬁ%a%traa;ﬁa%?; Eﬁf“sﬁﬂ%léla%%ﬁ%?fh,
91 yCl e, \AHEL 1% A RET B0 IS SEC o SRR FBR R VGRS

i nosi ni ¢ aCI enosi’ne angl Of ensi po ysaccharl des

(gl ycosanipgg hﬂ(ﬁ@i‘?ef@% p% @gﬂyé@d & mwélagd%]ogt @%!f%abggo 668@%% In

sul fate), enzynes tryps mot rypsi f,

protease) y, V?’Hlﬁ'f @dn?p((xﬁa'fﬁg' aﬁf e%L&erﬁoﬁ' R3¢ exSAPI! Fi‘n]lﬁ'afi or ant

potaSS|un) 0034 es of the plant mater S usa

i nclude, bitefing HOLs gﬁ@ge&%@mémb b defde bOulth4 ﬁg@ HubBdd ﬁssuul%e

barks, berries (fruit | eaves, and roots) |'ant's, vegetabl es,

nushr oons 4 iﬂ@:@ea?éeg {Be nﬁ%e?to@%ﬁbme@%hlﬂﬁta?é iﬁbéntact with a Exanpl es
of the expected extraction conponents include, but are not

necessari hydldgHitie€gatiCor £8 8Bbh @fb@&ﬂﬂé@@ bagk 3
Per f une” %gubﬁﬁgﬁegabyl eygﬁgnlcaﬁgﬁ§ e ¢ grﬁ%ﬁ% f%%%

such as hygh@aaithanto thal &Qbmzauoﬂfwegmccﬂﬁgo&@ftl vatl ves of the



13 esters, nitrogen-containing conpounds, sulfur-containing
conpounds, and hal ogen-cont ai ni ng conpounds. Mre specific exanpl es
are as bel ow Exanpl es of the ¢ erpenes include azadirachtin
A, azaclirachtin B, ninbin, salannin, ninbidin, neliantriol,
glycyrrhizin, citral, taxol, a-pinene, 1-nenthol, canphor, and

gi nkgol i de. Exanpl es of the flavonoids include chal cones
(cartham n), flavanones (naringenin, naringin (glycoside),
hesperi di fpogsltronetin, citronin (glycoside), liquiritigenin, and

liquiritin), flavones (apigenin, chrysin, luteolin, apiin, baicalin,
bai cal ei n, wogofhe,médeldiamdtenhnd th@wnantes of babblagiafe tlIegleek i N,
rutin (glycoside), quercitrin, kaenpferol, nyricetin, and fisetin),
f1 avanol s dbshipied dyaheaddrananovstl 6alaeopaitidle aaalyethiyatere PNaabSight n,
epi gal | ocatechi n, epigallocatechin gallate, epicatechin gallate,

t heaf | avi meriendmihefidatrbiegl y) Nans8ighak oritis faaipdzatle, arddy«dg ystem,

(gl ycoside), genistein, genistin, and puerarin), anthocyaniclins

( ant hocyarVathaoSighty senfiei (maroyfactiuned by NaooSiglet) mazeliasidie shend of

pel argonin (gl ycosi de), peonidin, petunidin, and malviclin), and

sti | benoi Bropmésn erctiorogf nanoparticlEx anflcekubftes hiee phnetindé bize aniddhe

i nclude lignans (sesam n, sesanolin, sesam nol, and sesanon, caffeic
aci d, fer wartickoiunbenbasedion theapiedd. afbe shdtemogeamilso detedmine the
(neochl orogenic_acid, and cryptochl orogenic acid). Exanpl es of
t he al kal cizbsantthamembennl bubldes it 2 spnder manseo| i Pag careptiationrend

t heobrom ne, and caffeine. Exanples of the nucleic acids include
guanyl i c deede diameter ofndi hubbed caaxbmpsaestagned hie the pai@dasizent ai ni ng
conmpounds jnclude coffee nelanoidins. 14 The above conponents
are speci faigirdudion daanegartpeles meaguresh is not linited to them

[ 00351 Wth regard to the soils and the oil sands, any
naterials[W§%ﬂbe used as extraction materials wthout particular

L LS O SRR PN, S B ORI R L2
cont a5 S0 A AL SOTRRTEALS UED B2 ST RO
DU, 21 S 5 R AR Ol G
oS e RO SO0 501 B LA SR
LTS S IANSenB SRASN bk RLEY A5t S0
ggido ? ?Pgﬁ{aﬁl’y?ﬁgﬁ GREet cfe%?era.' A t]ille %8{3! Bc?tenpl%i 8n ’th(gj iogéi)lré’su%ascg.h eﬂ? A

particular, when components are extracted from animal or plant materials,

surface hydrophobicity of ultra fine bubbles increases the permeability

efficiency into cell membranes as well as can stabilize the hydrophobic part

of an extraction component.

The zeta potential is used as an index for evaluating dispersion
stability, agglutinating property, interaction, and surface modification of

colloidal particles and it is widely known that a larger absolute value shows

more stable dispersibility. This is because colloidal particles are electrically



[ 00361 For the ores, any materials may be used as extraction
materials wthout particular limtation, for exanple, various
mnerals and rare netals that are highdy rare and industrially

i nportant, contained in ores. Specifically expected extraction
conponents are, for exanple, nickel, chromum nanganese, cobalt,
tungsten, nolybdenum vanadi um niobium tantalum gernmani um
strontium antinony, platinumgroup elenents, ilnenite, rutile,

beryl | i umchargedand the elretiostaticlrepllsioh bétoreen, thg@aktithel chaebptids to
selenium tellurium bisnmuth, indium cesium rubidium thallium 15
haf ni um aihd zZetd poleatiah eAevedingly addghéugbsoliterialine furdhé hiantdAses
cerium praseodym um neodym um pronethium samarium europium
gadol i ni urgheteetbidaistadylstyr sl thms Wotafingbubbles wan be kthblymregdrter bi um
and lutetium. [00371 The formof the materials to be
extract ed Tlerafitre sipée stpwabd yhat arhigldr abdovkmie valuerfuotide inéreasaspihev e
the extraction efficiency by nmaxi mzing the contact area between

ul tra fi neubfdeblagtivatidn efieet; thdreby provddmg 2 ardfediedasndazeshatle t he
materials to be extracted is preferably subjected to, for exanple,
pul ver i zatexgractionrod yacious kempanentsl e si ze prior to the extraction
process. [00381 The extraction nethod of the present

i nvention [P82¢arried out by bringing the material to be extracted
into contact with the water containing ultra fine bubbles. The
contact nethod Thendirasirabablias may hengansgateddnruates wsinggdsods such
as I mmersion and spraying nay be enployed. The naterial may be
brought i rfu@stagyiial 1%1%(%@@ ohe op DAE GhSessrleqted from al, evigernuous
system The conditions such as contact tenperature and contact tine
may be appWepPEdL é!lgroa%@r@ﬁrg@ﬂ diasidm gah gzewe. anrinextbgasies, Trrically,
contact nethod, characterjistics of the material tqQ be extracted, and
char act er [ 1SeTaP ousst Ac830PAEBEFE SRVt Fitheg sompanentfohee
case that a material to,be extracted i.s brought intaq contact wth the
iera 1 nE BRBHILE 2 AT HARITRG: VoA bivitmys b b KA lly Saie ey St

t he contacbt ratio{ultra fine hubbl es contaj ni ng wat er,/mat er.j.al to be

extract ed, eseing _ By ersehy 2 ReP PRIYIPER r@q&t‘w. Wirg ﬁeﬁbgeﬂé?)‘b?‘ésétw‘?
about 0. 1 PEREGOIBHD hEraeaiet SpRBTyTY: 1 Hao 1% GomopbbAETER . o

f bl : 00, t bly. 0. 5,000, th
Cont act 1 Snmatiel 8% thos BPBo Rt B RL BRI Ty R Rt g

f l2y: 3 ime.is 1 to 180 njnutes.

T o o Sh AR A MRt RShe LR oyl o R0 e

th j . ' ts. Th
cont act 1 Saoa e PERuRE 1bh 264 S, A RN REh 0 CUDStantiai Iy the
same as tliggggnperature and the tinme described above, but are not
limted to them The extraction nmay be carried out at el evated

dt i t " t | t b
pressure and teqpghabi SRl 29208 L% Eeﬁ%&%ﬁfad Fat E%JL 0 be

extracted and extraction conponents. \Wen t tra s are

used in tndwiPRBghs, o ePhples Hlsthtic AARRARNE, 4 MRLtIBYydenAlt ered by
heat can be extracted w thout conventional” hi'gh tenper agure

treat nent calALHEN ¥y SURDLERSAMEohAEntE 8F&khD An0lltiREn R /EREE | LN
conmponents. [00391 - For nore efficient extraction treatnent,
stirring @wiMeweflbw sasicad,i OprddBYiRal GREKLNBH sy8iteh SHfda dritFopabdmnt
condition nay be appropriately determ ned depending on S

char act er isgétiees Of poefiBiledbudbld Qexﬁ@aﬁﬁ&@ﬁ@ﬂeﬁﬂi@@ﬁa&ﬂgﬁﬁﬁéﬁa&ﬁ{g' cs of
t he extraction conponents. Exanples of the wave Irradiation treatnent
i ncl ude, buikigy eysém. necessarily limted to, sound wave irradiation,
ultrasonic wave irradiation, and el ectromagnetic wave (such as |ight
wave, heafo@d9ifrared light), and microwave) irradiation. [00401



17 ultrasonic treatnment is perforned as a wave irradiation treatnent,
the ultrasonic wave preferably has a frequency of about 20 to 100 kHz
as the extraction condition but is notjplimted to the range. [00411
In the present invention, the water containing ultra fine bubbles may
be previously prepared and a nmaterial to be extracted may be brought
into contact with the ultra fine bubbles containing water; or a
material to be extracted may be m xed with water in advanced, and
then the ultra fAaefolbbaatas esiggnbe ghediguid shearbhginixieg.sydteen Fat t er
manner is typically effective when a material to be extracted is

br ought i rgemecatib@cdtrbdyinerhrdibdésoran hO&dplified by aluititahEngbelstdnt
invention, the ultra fine bubbles nay be generated by various systens
as descri hmoeadione apbatatas diggleste habbyageedtatrtiNos t b9l Tnahé i ne
bubbl es generati ng apparatus equi pped with a gas-Iliquid shearing

m xer as aappasatisquicdt shegaishigumd xiined 8yt srtrodiited inte HBovaliseirting
apparatus can easily generate the ultra fine bubbles having a node

di anet er othast@rdees not mahplErmove tohan ortler aom aconvemtidnabappanaitng
water in which a material to be extracted is imersed. [00431

Af t er the hattonge mi@iestindhe appesite dikectiva fomatheoviledianiangyvigling dlogi ne
bubbl es as _above, extraction residue is renoved to obtain |iquid
extract (alka, she pwirting flow iy reverspdohes fost endbwatittherbpp o mere fiony

t he residue include known nethods such as filtration, centrifugation,
filter prdbsirghendmedi membestoward aseeandandwallmenbene Abshisamesn
treatnent, . the _residue i s no 18 rempved and_a m xture of the _
extract i orfhe dafdgpeefaatRtigeoidhe saaring oy dasmaiisy than thalphihe swigling
treatnment._[00441 The |iquid. extract oRtained gs above is a
vat er contHh Y RE VR t@ﬁt}ﬁ’éh@ﬂ# sl peEbesg fh%fﬁ?qrﬁet Q¥ rate o be
extracted.in a stabilized condition by the ultra fine bubbles. The
Vari ous coRpEASH B CBrRAbRasar s BrtRg PR Chb RRO e SASTADE! | s
conmponent s _wi.th.low r.ssolubi it h ophobic c nents). Wen
Che” at or (EaF Hegp g Fid 30 iealing iy g e Rag te e SiRERF o
extractioq gg onents are commonly known as active agents and can be
used, for 8 (ﬂgle, for various pharmaceutical products, vitan ns,
cosnetics, perf e rizer Lpsecticld . bact.eri.cidas, .

ot cal Lot ghe. alennwteBBENERs vl T e PiebEDs LR ABLERARMRGE varions

bever ages ’%%Qg%gﬁﬁd?s didhieq egq{lﬁé:%ﬁke Ev%t&*\(,/am hf%ﬁf %‘Eﬁg talt Sy, u?é) H

for exanpl e extraction of ¢con nant's w waterZsolubility

N B e A R e

material tgodg extracted is an ore, extraction conponents are
comonl y supposed to be scarce netals and rare netals and can be

used, for exanpirge vmeya{aﬁbﬁtmdd@ﬁe&is%ﬁlbwg&lvéﬁtsqnmoéﬁaﬁ @6t Gs a
appliances industry, an IT industry, and an autonobile iIndustry as,

for exanplegssoBlent ¢t tHed ol ¥Rt E hiadb S0 1811864 dQRIthe FRESLIA SatdBORet i C
[ 00451 For the

materials, and a functional naterial s.

separation of Vg kRepréseAbanRRtRnelid #atdtnas cARAYe thd hatst-ddlablkei ne
bubbl es may be destroyed to elimnate the stabilization effect on

each conpeoReht ttlantendie dfl8% By fvdightstbiebesnd PR Ribly SePBY el @n
aqueous
less. The use of a water-soluble solvent in a small amount in this manner
can improve the extraction efficiency depending on the components to be

extracted and also the combination use with ultra fine bubbles enables the

reduction of the amount of the water-soluble solvent used comparing with



19 phase from a nonaqueous phase, and a desired conponent al one nmay
be isolated fromeach phase by a known nethod. [00461
Herei nafter, as an exanple in which thg material to be extracted is
an animal or plant material, enbodinments of the liquid extract, the
extract powder, and a conposition containing the liquid extract or
the extract powder will be described. [0047] The liquid
extract obtained as above using an animal or plant material as the
mat eri al tusihewetér acted may be used for the various applications
above without treatnent or may be diluted or concentrated in a conmon
procedure. The viiterisohpbldsdxéntaahayby aperapridlt eléa@edna powder
extract. The drying nethod is not specifically limted, and conmon
nmet hods suohsdsraporayf shfyiynandititt Tkedegdiyg ng anpgpizasidapt Bsamphes
order to suppress the deconposition of active conponents due to heat,
the freezefdhywagei-solpbkf eledity isdoge buver monohydrioaltdieols (onehchs
extract, various additives may be appropriately added dependi ng on
t he vari ousetdppiol, cahanels 1 pvoyendn2 phopare), hbutmméssat §-butand),f ord a
conposi tion. The additives usable in the present invention is not
speci fi caldoyyhsidria aldokals Ksored assl,3-tuiplenk glycol anfipremilene glyool),
conponent i s not |rrpa| red, and exanples of the_additives include, but
are not ndwesencsrEugh p aretore pod methyl cthyil kstanedgindacetoniteilesr -Bul ubl e
solids, thi ckeners gelling agents erfunmes, noisturizers,
exci pi ent $XaEe.f wgatiheafg@m@nt aﬁsafggfpﬁﬂt@ol Aegtonec and ithalikarugs,
sweet eners, and spices. 20 The conposition may be in various
forns sucwlﬁ@lh‘34|qU|d form a creamform a gel form a square form
and a powﬁ r_form For exanple, a gel-like conposition can be
obt ai ned § dlng conpounds such as agar, carrageenan, gelatin,
wat er absor bent eS| ns, . and a ueous polyners . di stl |1 ed wat er,
1&3&%5‘?

warmi ng the m xt F’é?ﬂ‘[’tt?l XH‘"“Q&ﬂdL}Pln(S’ﬁSB 1%ﬁtl ﬁ%&)‘ﬂ-}f‘d,
then stirrin in % solut| ththeIl tra ) an_d
cool i ng t 1f&@ 1%1”)??%?%“?’8“%% m ‘e‘n‘?iﬁ?%? ﬁr% egﬁtc‘i’fleam@ ‘F“‘I1 El? LHhHEE ti on
b d |
Composi t f%ﬁl@%&m R, %éﬁ fB?/ St ?f’;rﬁquft 8ﬁ§a’é§ rf%&%"#dﬁaséﬁaﬁ%?@er
t | | e d
:Aﬁoregafuoc%glr o eé?ﬁl (:tosgletX 8tc %@EP 8&%‘“&%‘”‘3@% Ogcplr]iﬁlife%?]ﬁa% Xi ng

the m xt Ung.d B QLEpALE -Su@%aaéﬁﬂalcoq 0P 8 B00) HEYIDG. g8 |1 qui d

conposi tion as o spray aryi ng and freeze ry|ng

cont ai i e e, ARSI RIER 6p B8 AT Ge PREB Ay

di i mal
ot ur al | poitng: SRR %a‘*ﬂﬁﬁ?ﬁ* % FidPeciBagsh efoﬁg%@é%%cﬁ%ﬁi”he”?el y
bri ngi ng ?]lﬂﬂ?»tbl?za%tneﬁh@lcu t3h %Vethe%ﬁg pGadaliel aaphalsh ng Ul tra

fine bubb Therefore rages | | ergy
causing s Hﬁ%i&@{b%%n mﬁtgepﬂelsmlmm @meéalseaﬁd ﬁ%gi ith&
provi ded. [004 mat eri al be” extracte }1

extracti ogagﬁmgqei@t S W I I be speci fi cal |y described with reference
to specific exanples. Neemkernels, as a material to be extracted, is
known to ¢ogggdi n azadirachtins A and B, ninbin, and sal annin as
active conmponents. These active conponents are 21

Examples of the animal materials usable include, but are not
necessarily limited to, experimental and livestock animals, fishes and
shellfishes, and other various animals.

Examples of the expected extraction components include, but are not



considered to have inactivation effect of dead mtes and the |ike
(al l ergy causing substances), insect pest repellent action,
bactericidal activity, and various phgemaceutical effects, and such
effects can be exerted by the extraction conponents. Liquid extracts
cont ai ni ng such active conponents as the extraction conponents and a
conposition containing the liquid extract are suitable for, for
exanpl e, inactivator of allergy-causing substances (allergen), pest

r epel | ent ,ndcasecily lapiéd éo)tcompodehacdezived filém animals dedeoibedxanhé e,
the liquid extract obtained by renoving an extraction residue as
above i s ibowkdiCatehy ofSAinedt GainpanerftddtiBxaiigd, €,andi Anim als’ (published
concentration, or sterilization, as necessary, to produce a liquid
extract t Hat NTSnJbee 2662 asd cdmpomemapkeyved firdmm sening smehdlandnakesan
al l ergen inactivator wthout further treatnent. To the liquid
extract, fiosewdsg.carphmls watdefordoimpd meslidinestamdstiheilkesdasttibedlin the
antifungal agents, or perfunmes m ght be appropriately added in a
required d:mgh'ﬂmmuqamwaﬁwwmnmtﬂﬁihzatkm, Maring dnginald, Smbakessed
as, for exanple, an_insect repellant or an allergen inactivator.

The addi t iloseds, ambKamthél,cmﬁﬁbémﬂdmhedé)yaﬁﬁ SaB’gﬁ’ltameng; Rdcambei gh
insect pest repellent effect to the extraction_conponent can produces
an insect 1886 rMore sravifiosdly; expraplghanclude peptidese profeinss ghisppioseing,
effect. . Such_an allergen inactivator, an _insect repellant, or
an pest r ¢petalipids, phopplalipidh cprhphydratesafatisagids thormops lde sprayed
using an atom zer (for exanple, spray). In_the case of an allergen
i nact i vat GMPSTARCAS APt aNCc$ g‘%”éﬁ)le?él dateghivlamineppeatplehbpliveat i ng t o,
for exanple, indoor spaces, clothes, a carpets, and a-plankets. In
the case SPTUANIHIEG F@ﬁ’é’inﬁg\rﬁﬁlmé’ ShPstaBeRS (ﬁ‘é‘;}‘ peeypmieacigy

R NN AT O M N
RIGIEACTE IR TR R e O
oo T Ry LR Ak s BB T
known 10 1116) 40l o AN 1589 8611 ME: ROIPNE S, et aNALAS (fannl c

aci ds) derive fom the e ree are consi v

phar maceut ) t i S, k.vat] f f
Goad m t oS Rrolrsr e G R e g AL AE AT H 3R BBl
l'iquid extpgej) obtained using the neemtree bark as the material to
be extracted I's expected to include the tannins (tannic acids) as the

extr ncl anni ¢ acids) as {
extracti on_CoPaRghisies 4R £kl bl RANGLYIOLARA bAChII A5 derl ve

fromthe neems extract and a conposition containing

the Iiqui q,gxidha0y 1i6aPe R, YRR éﬁ&haa{b 1188 B4 Lkd, BRElE LA IR N A0e D8
repellent. [00501 I'n addition, neem | eaves may be used as the

material tgoM% vl Pi’é}{t‘é,dveg_&%l@&%ﬁﬁu%gﬂi@ﬁ%%% 418%€ 4IRf otPh@PPlant |
specified but the [eaves include quercetin, tannic acids, and rutin.
The extr aghijiepisgonponent of neem | eaves is considered to have a
beneficial effect on skin diseases (for exanple, acne and rash).
Accordingly, toEkhgplédielithe@xbe@el ckhitctiof @6MmPpoMentzanERAL! BhEMe not
derived fromthe neem| eaves, additives such as a-surfactants,

anti septi gRcesdBtilpXindedt &, cohpbhéntzeseribet i IRAFJoRO Seaedtse buffers,
chel ating agents, animal or plant oils, waxes, higher alcohols,

si | i cones Penfiiies™ @ablibhed bp Mheellsempal Paylgrds, Bld 0hbisaryatiosh sueh

pl ant extracts, coloring agents, pharmaceutically effective

conponent s Iptdredjrbshi radcohahd phendlenesl daiydifves 3Bthapipsops, iaddeipdes,
added to produce a conposition that can be used as cosnetics in a

cr eam f or micetalg detbmsikeianld, @dhefsponidearsyanhdtsé mmsk@ravids lddtopmes] f or m



When dried bonito flakes, konbu kel p, and shiitake nmushroons are used
as the materials to be extracted, inosinic acid, glutamc acid, and
guanylic acid are expected as the extraction conmponents,

respectively. These conponents are mI&er known as umam conponents.
Accordingly, the liquid extract obtained by using such a material to
be extracted is subjected to, for exanple, dilution, concentration,
or sterilization, as necessary, to be used as an edi bl e soup stock
(dashi) widsbas] nftusdenedonits@ah fresthpolmidd, BIfuPtentat ®nkhenipoqudd and
extract, other seasonings may be added to afford a conposition that
can be usédthlegeracorgdidihe csmpoanddhe edi bl e sauce may be concentrated
i n procedures known of those of skill in the art to give a

concentr at ed ediMidre spacifie.examples arkhes bhdlowi d extract or the
conposition can be dried by, for exanple, spray drying or freeze

dryi ng to affor @xpovaes yf {Hedermpxmsphdudp andéiradicimAangadjrachiiaB, f or m
seasoni ngs (for exanple, instant soup stocks) [0052] Cof f ee
beans as trhebmt slaabis, pombiEiexhehabgiblaglycirbinint atiahchude o-fioene,
exanpl e, chl orogenic acid (neochl orogenic acid, cryptochl orogenic

aci d), caflfreemtdol.araanptohf sed galkgobiel i n, and these conponents are
expected as the extraction conponents. For exanple, in recent years,
chl or ogeni ¢ aci &xamplesadf thedlavanaigsngclate ehalconeslsarbbstinh dvehanecan
inhibits free radical generation, suppresses blood glucose |evel,
enhances flaaripgemion garagppfe E@éyie&,ahﬁﬁ@cndm Fifroretin, civdnivs(ghyeoside),
ant|OX|dant substance. Caffeine is considered to have a fat

deconposi tiavrisgrain anddiqvauting flavonas tarigemig ghoysie lute@undawn,r act

i s expect i ncl ude these conponents as the xtractlon conmponent s
and a con‘g’@é‘ia&% RAEHIE; Wpﬁgnflh@nql Ilq@fni f&a&qna@t aIfaélgérauq%Iwénwltw or

exanpl e, f,0o0ds d beverages (fo xanpl e,. hea s, health
beverages(gh?QFSQEGH@ﬁl empi é@ﬁb@%@nﬁ§Vlh aa§%¥¢@lty Such

I d extr d th ti I b d I

cosmet i o RGOS CB ) AeA oLhiBoapica aeinn eml%c%%‘ébmsm te
t te t b tl F h

the 1) qui APEALPAE ecgﬂhggﬁ%%z%@lg?‘%f:@ﬁ‘ el meﬁgame%ﬁaﬂ%%@i‘é’m

inth f b t b. ted.t

exanpl e, ATILRTCBRS %Ladﬂ%eéﬂt ainteRng ) aFRvSR BoRe lisgﬂ@eﬁswé)

fford Wit furth t t t,

exanpl e? R GHER L %%I%%ﬁ?? iy }3{%81 RS Y’“‘égPP’cﬁ]&?

conposi ti

ex[rP act, ?) Qlﬁggarpﬁrj CrOgﬂjl(zz pr?gn}ac{ghghﬁg{a&(ﬁch&g@g%ﬂgr %2:’13% eno)ld and

smeetgnergfﬁg¥ ypproprlately added to afford jelly foods

The |i qui Fact may be processed into powders by drylng such as

spray drying anﬁxgﬁl%@gse%%wp?g ogbsmaéaﬁaﬁae B%I‘IQﬁé &Se L degg?fnehglh' S

manner may be eaten er treatnent,

exanpl e, ﬁ@édaqﬁlr{o‘lvaa[ﬂﬁ g@stagf&n 95ffé‘i'c'a'61d3§é/ﬁﬂi%%%§d tlgsﬁfaflﬁﬁcdaﬁgvzﬁ{cﬁges or

nay be ad to various foods. using t he éxtraction conponents as

slimm ng GRRNBLdfHS acfd%eo&ﬁom%éﬁﬁpic?d A )P Eochldfb%&ﬁc Leq)! i pophilic

conponents containing essential oils and surfactants and aqueous

conponent cont aEﬁhH}%wléé’kﬁ'tﬁnb%‘lﬂkéioﬁ?éhh@l%ﬁie%Mml@ﬁleshtlrobﬁié aRekofihxed to
afford an ermul sified conposition, or the extract powder may be added

to comer gkdolymavaithedd8mshé, AN ffedsdreti cs to afford a conposition.
[ 00531 In partlcular chl orogenic acid is known to be easily

affected by heafxampléy sfehe nickié Aaat 1600 Q 0ALAYIE AcAd 1 n | arger
anounts, unroasted coffee beans may be used as the coffee beans

Additional examples of the nitrogen-containing compounds include

coffee melanoidins.



[ 00541 When | eaves of Perilla frutescens are used as the
material to be extracted, expected extraction conponents of the

| eaves are for exanple, rosmarinic aciig, ferulic acid, and caffeic
acid. Rosmarinic acid has been drawi ng attention as a substance
havi ng functions such as an antimcrobial activity, an antioxidant
activity, an anti-allergic activity, a blood glucose |evel
suppression activity, and a sedative activity (relaxing effect);
ferulic acid haghkedvve campagedist:28sherifia examplsdrangs: MIvhien is not
functions such as an antioxidant activity, a free radical generation
i nhi bi ti onimaitedtothiemand a cancer netastasi s suppression activity;
and caffeic acid has been drawing attention as a substance havi ng
functions [608%] as an anticancer activity. Accordingly, the liquid
extract is expected to include these conponents as the extraction
conponent s and &Vithmrpgmidttioche goil¢ ahditheg oil kants,uiydmekdri e tm af e used
suitable for for exanple, foods and beverages (for exanple, health

f oods, healstextirtenageterias stitomo gpartiaddr tinetathey doageanpleasttngetiarc h
an activity. For the shape of the liquid extract and a conposition
cont ai ni n@fmigroc2ganismsi ahdesily eoxtained inlveils asd odlf sapeechemgasmetdie
l'iquid extract may be subjected to, for exanple, dilution,

concent r atcoBtRinadn sortaminatad sils, and hetmdglagompanengd $uthdasever ages
wi thout further treatnment. As necessary, for exanple, sweeteners may
be appropﬁmavépymﬁﬂabhm@@nﬁﬁovrde a liquid conmposition as beverages.
In the case of foods, to the I|qU|d extract, for exanple, gelling
agents (such asSagaficsxamplesafiithy samorisseinensincluds e %eypbbmltﬁdel y
added to afforg jelly foods. The liquid extract nmay be further
processed Pnied P @Img/‘i“‘r‘}gt@u@’?a]a‘é‘f apenhexpyalegt shepnivasz e
drying. The extract powders optained in this manner na be eat en

wi t hout f QFEHEF P%P sphoRMs: arsgRif, BbabagesyoalkybmeaganpPEB. RaRRAL (war m

wat er) or ar bo ted be era fo era es or may be added
to vari ouéia‘ffg DeeSATPaR { %69@8%19‘3 njeg ‘ﬁ? 8r95EhaMSed wi t h
excipients 1. cessed.into .tabl et n proce ur own to those
of skill s%i L%{cﬁaimg?ﬂq}ﬁ%%ﬁs 15 aicfiioy ﬁi’jﬁ}s [‘)ﬁ P]é)an}r‘%Reescens may
be either £ r g pe but to extract
rosmari ni ¢’ ]glg tgl H’? Pg‘i}‘&@? éﬁﬁﬂ?ﬁog{hyrl%é 685%#‘@ gﬁ#’?ﬁer red. [00561
When rose used as he mat eri al. extracted, an .expected
extract: o i neREseRd MR R, S Pind Aebe B I B e P BRERE
acid. As i.b b nQ [ been drawi ng attention
as a subs?%?r’g{e hggl."??ga"g%%r olrg;ﬁl?ermﬁ] ag@télrlﬁlr ¥ obi al acti vi ty,

ant i oxi da%oﬂtl vity, anti-allergic activity, blood glucose |evel
suppression activity, and sedative activity (relaxing effect).

Accordingly, theg) tl?é%l%seﬁ§ ﬁfatteuﬁls%gfﬁta Elge& Qs e2trale Sﬁ%ﬁeﬁ{a

conponents as the ext raction conponent a comnposi IOI’] cont al ni ng

the |iqui %%Lrt m}'%ﬁ ﬁqgﬁﬁghsnffa eﬁ%%leemmhgmﬂeg%g gﬁ%@@i&%&& es

(for exanple, ealt rages i et and

bever ages xhgt@yrmgﬁrscfm@%ﬂd_vmaﬁsmB&rlwfmﬁa&aﬂe coﬁt%r?ﬁ&d ﬁl bis. Sedative

activity (relaxing effect), the liquid extract may a 1be used as

aromat her apy agspécifiéald} bxpecfINERBActiR coRiRicHEE are, f01 examﬁl@ H&ﬁelcase
of foods and beverages, the shapes of the 1iquid extract and

conposi t i eRrdieHAl MkAgahdtR, Lok, duBRdtbACoB/Rlchit, %Hﬁdﬁﬁnhﬁ@bm es
of the liquid extract and the conpoSition fromledves of Peril

f r ut escenganfaluhhgefAsEI U, s%id’ntfdxﬁsﬁﬁﬂiﬁbnylﬁlaﬁn%b{rgf&{p a@ﬂ@ﬁfs tO the
above, the extracting liquid may be subj ected to or “exanpl e,

di I uti on, ile@sdes)tratild, Meryléingh, iebhiung afleMumaEt HIQSE $9861, gallRule used
wi t hout further treatrrent or to the liquid extract, for exanpl e,

wat er - sol bhatiensaelaiits, semlmaﬁl Bidhaudl, indinkd, feysigad, 1%&1111&} tBatium,



It is considered that capers, apples, teas (tea | eaves), onions,
grapes, broccolis, mulukhiyas, raspberries, bilberries, cranberries,
Opuntias, other |eafy vegetables, citrys fruits, and the |ike contain
gquercetin which is classified into flavonols as an active conponent;
Al'l'ium tuberosum broccoli, 28 daikons, onions, grapefruits,
propolis, and the |ike contain kaenpferol which is classified into
flavonol s as an active conponent; various vegetables and fruits
contai n filshivmpnmhd hatesesgtiaskinidred (d0ahQidrh 2Rriohs 1asthamuds de¥un,
conponent; celeries, parsleys, bell peppers, and the like contain

| ut eol i n wWhiaeéodysnitig asdolly axduin) beorh b afe SadSriin sairoyent,AHIRNeNh,

| emron peel and juice, orange peel, and the like |ike contain

hesper i cl iterwaing hlyisprasians hdineidim, rirbiuoh sohahione Sytés-bivim ashd Wetetium).
conponent; and ponel o peel and the |ike contain naringenin which is
cl assi fi ed0D8Tlo fl avanones as an active conponent. These
active conponents are known as pol yphenols. The pol yphenols are
general | y consi ddeddrhef haey evaderialsl terbgerxtiavaed isvadti specifichlly limyited.
Accordingly, when the vegetables and fruits are used as the materials
to be ext rRevedwy, itherder doimdpeoverthetextmctxpeticdentyoby nExudezihgshe
various pol yphenols as the extraction conponents. Ther ef or e,
for exanplcentadiared hedveeealtrecfing bubbleaianddnateriadsitwbe gxtanctedt anct i on
resi due as above is imediately subjected to, for exanple, dilution,
concent r atfegpssagy, the anateriadg tfbgﬁ, extzacied espraforably subiteted thi foui d
extract that can be used as, for exanple, an allergen_ inactivator

wi t hout f @xeREdemEgeEHion to reduce e paRtidle gize priotitedbe extrgetiexanpl e,
wat er - sol ubl e sol vents such as ethanol, antifungal agents, or
perfunmes aFECEPpropriately added in a required anount to afford a
conpositigamﬁgat can be simlarly used as, for exanple, an allergen

i nactivatory’38uch an allergen inactivator nay be in a liquid form
The liquid extract and f.he liquid. conposition my he sprayed using an
atomi zer (for edBfsiaactionmerhod o thy Breserhieation iaseriahaiasy

o esont | TIBREB PGS G TR T S ROt Bhe MRk roinine
el erence b SRS PHERBLAMD BRI oo olBlng p Ul re
ol tra 1 neebiobBrathbl buth b pRurSin B B RGP R B e O
the.ul 1 7ot FRaep il o RARE R nnd ot S Hha0: S e o
POt ent1 1 o 20T, M6 ShBMINES J0Lollt oL AB BADRLES i 1
by 01 Suka B eervany Bea ey e BOEEY R n e A Hedp I 2t LT e

contact method, characteristics of the material to be extracted, and

characteristics of the extraction components. For example, in the case that

a material to be extracted is brought into contact with the ultra fine bubbles

containing water by immersion in a batch system, the contact ratio (ultra

fine bubbles containing water/material to be extracted, mixing ratio by

weight) of the ultra fine bubbles containing water with respect to the

material to be extracted is about 0.1 to 100,000, more ﬁreferably 0.1to



Neem kernels (Nature neen) were pulverized with a mxer, and to 1 g
of the obtained pulverized product, 20 nL of the ion-exchanged water
containing ultra fine bubbles obtaineqg n Preparation Exanple 1 was
added to prepare a m xture. The m xture was sonicated at 40 kHz with
an ultrasoni c apparatus (US CLEANER, type USD-4R, manufactured by As
One Corporation) at 21C for 15 mnutes to performextraction
treatnent. Then, a residue was renoved by filtration with a filter
paper to &d000] exehirhdteairefdrabln.cabe®ol| qud th@x prafetably Dhet®bpaoned
i quid extract was anal yzed by hi gh performance |iquid chronmatography
(Lachr om HhietcentacB@emipbiftacs Uy gsbudyt tdi 100G pldfglablethneBOYl emd more
Corporation) to determ ne the anobunts of azadirachtins A and B,

ni mbi n, angefahbiynl htc@stGianddhe rohtet tingeisdl ex18@atinuidie Feeswegnment
results are shown in Table 1. The neasurenent condition was as
fol |l ows. Water comBtiosethaydecamobydate]lAdateindned depdirdihe onabe neadriab a
solvent B in a gradient condition of 30-40% of the solvent B fromO
to 10 mi nubés exdtrcié&dand thé extwattiemtoBpbnartsl0The cdbtant tarthps;atdfe 50%
of the solvent B from 15 to 20 m nutes, 50-60% of the solvent B from
20 to 25 mndthessxtrandiodOHimoyaay be kebstantiahy tBe Samm @S hedeBPenatuue es.
The flowrate was 1 0 nL/mn, the detection was at 217 nm and a C18
col utm wasingstidy. tileokedriek apgiee bRt are not limitied tethemct Thwe extxsationnt |
the filtration, and the analysis of the filtrate (liquid extract)

wer e carr iTe@dy barcaiped pot abelevagdinesayeiandremmperature %ﬁpe@dinghm thehe

m xture was shaken (rotation speed: 100 rpn) with a shaking_apparatus
(Shaker SAZDES ofidsunakerislde bspxinastrdoynd extraction pampengnisp| Bdwndhet he
soni cation _and_the extraction_ tenperature was roomtenperature (18 to
25C) . The Weadinehuhhles atqnsed dy this mannerinmastisulnr suopmentEibatpl e

3) The extractjon treatpent, the fiJtration, and the anal ysis
of the fiMgnbe aiqer%fum Degt Fan § expetedaritheyt woventiontldighne manner

as in Exanple 2 except that 20 of a solvent containing-water in
whi ch eth e{%fﬁﬁé@ﬁ&ﬁ&é@f% %%P@r%%n%fle%a%@@&l%qf&%e@mwﬂpng
ultra fine bubbles of Preparation Exanple 1 so as to have a
concent r atPBRBF™% o by wei ght. The 31 neasurenent results are shown

in Table i % nparative Exanple 1) The extraction treatnent,
the filtr ?9 , and the analysis of the filtrate (liquid extract)

e UL Le Ol B NSRRI, FPRISLc ok e SRR o ESEERRE0, ™
g]; et gﬁomtn?ér?r @gg@%bi}{eﬁg aﬂhtsru@h fai trllgat%l(—glql c%ﬁdit%qlemg‘;%Seuz{p%rlrglg]}ia{e?ﬁ ul'ts
determined depending on characteristics of a material to be extracted and
characteristics of the extraction components. Examples of the wave
irradiation treatment include, but are not necessarily limited to, sound wave
irradiation, ultrasonic wave irradiation, and electromagnetic wave (such as
light wave, heat (infrared light), and microwave) irradiation.
[0040]
For example, in the case that a material to be extracted is brought

into contact with the water by immersion in a batch system, the stirring

rotation speed is about 0 to 450 rpm for the stirring condition. When



[ 00621 (Conparative Exanple 2) The extraction treatnent, the
filtration, and the analysis of the filtrate (liquid extract) were
carried out in the same nmanner as in gxanple 2 except that 20 nL of

i on- exchanged water w thout ultra fine bubbles was used in place of
the water containing ultra fine bubbles. The neasurenent results are
shown in Table 1. [0063] (Conparative Exanple 3) The
extraction treatnent, the filtration, and the analysis of the

filtrate (Wthgsbticaxédtacdnt ivpedonaed ket wave Iradibcionat@ntimetheas in
Exanpl e 3 except that 20 nL of a sol vent containi ng-water containing

10% by weightasoficetdanmtefdrizbBHasa fragmedcey of shateoab tood:Matethe
containing ultra fine bubbles. The neasurenent results are shown in
Tabl e 1. [edffttion32nfifadl kutlis nobtanjhéd td thexamglee 2 Exanple 3
Conparative Exanple 1

[0041]

In the present invention, the water containing ultra fine bubbles may
be previously prepared and a material to be extracted may be brought into
contact with the ultra fine bubbles containing water; or a material to be
extracted may be mixed with water in advanced, and then the ultra fine
bubbles are generated in the mixtures. The latter manner is typically
effective when a material to be extracted is brought into contact by
1mmersion.

[0042]

In the present invention, the ultra fine bubbles may be generated by
various systems as described above, but are preferably generated using a
ultra fine bubbles generating apparatus equipped with a gas-liquid shearing
mixer as a gas-liquid shearing mixing system. This is because the
apparatus can easily generate the ultra fine bubbles having a mode diametex
of 500 nm or smaller in the water or a liquid containing water in which a
material to be extracted 1s immersed.

[0043]

After the extraction treatment with the water containing ultra fine
bubbles as above, extraction residue is removed to obtain liquid extract (also
called extract). Examples of the method for removing the residue include

known methods such as filtration, centrifugation, filter press, and

distillation. Alternatively, after the extraction treatment, the residue is not



Conpar ati ve Exanple 2 Conparative Exanple 3 Extraction condition
Extraction tinme [mn] 15 60 60 15 60 60

18

removed and a mixture of the extraction residue and the extracting liquid
may be used without treatment.
[0044]

The liquid extract obtained as above is a water containing various
components extracted from the material to be extracted in a stabilized
condition by the ultra fine bubbles. The various components can encompass
hydrophilic components as well as components with low water-solubility
(hydrophobic components). When the material to be extracted is an animal
or plant material, extraction components are commonly known as active
agents and can be used, for example, for various pharmaceutical products,
vitamins, cosmetics, perfumes, deodorizers, insecticides, bactericides,
anti-allergic agents, agrochemicals, fertilizers, seasonings, beverages, and
foods. When the material to be extracted is a soil, for example, the
extraction of contaminants with low water-solubility or hydrophobicity
enables easy purification of the soil, and microorganisms in soil and the like
can be collected. When the material to be extracted is an ore, extraction
components are commonly supposed to be scarce metals and rare metals and
can be used, for example, in various industries such as a home electric
appliances industry, an IT industry, and an automobile industry as, for
example, structural materials, electronic materials, magnetic materials, and
a functional materials.

[0045]

For the separation of various components extracted as above, the

ultra fine bubbles may be destroyed to eliminate the stabilization effect on

each component due to the ultra fine bubbles, thereby separating an aqueous



| fi crohubbles Wth Wth Wth Wthout Wthout Wthout U thasound
frequency atli z] 40

19

phase from a nonaqueous phase, and a desired component alone may be
1solated from each phase by a known method.
[0046]

Hereinafter, as an example in which the material to be extracted is
an animal or plant material, embodiments of the liquid extract, the extract
powder, and a composition containing the liquid extract or the extract
powder will be described.

[0047]

The liquid extract obtained as above using an animal or plant
material as the material to be extracted may be used for the various
applications above without treatment or may be diluted or concentrated in a
common procedure.

The liquid extract may be dried to form a powder extract. The
drying method is not specifically limited, and common methods such as spray
drying and freeze drying may be adopted. In order to suppress the
decomposition of active components due to heat, the freeze drying is
preferably adopted.

To the liquid extract, various additives may be appropriately added
depending on the various applications above and forms, as necessary, to
afford a composition. The additives usable in the present invention is not
specifically limited as long as a function of the extraction component is not
impaired, and examples of the additives include, but are not necessarily
limited to, water-soluble solvents, water-soluble solids, thickeners, gelling
agents, perfumes, moisturizers, excipients, antifungal agents, antiseptics,

pharmaceutical drugs, sweeteners, and spices.
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The composition may be in various forms such as a liquid form, a
cream form, a gel form, a square form, and a powder form. For example, a
gel-like composition can be obtained by adding compounds such as agar,
carrageenan, gelatin, water absorbent resins, and aqueous polymers into
distilled water, warming the mixture to prepare a solution containing the
compound, then stirring and mixing the solution with the liquid extract, and
cooling the mixture to room temperature. Such a gel-like composition may
be used as mist using an atomizer. While, for example, a powder
composition can be obtained by appropriately adding, for example, a
water-soluble solid such as sugars, polyols, amino acids, and inorganic or
organic salts to the liquid extract, as necessary, mixing the mixture to
prepare a liquid composition, and drying the liquid composition by a method
such as spray drying and freeze drying.

The liquid extract, the extract powder, and the composition
containing the liquid extract or the extract powder obtained according to the
present invention can be obtained using an animal or natural plant material
as the material to be extracted and by merely bringing such a material into
contact with the water containing ultra fine bubbles. Therefore, foods,
beverages, neutralizers of allergy causing substances, and the like with
excellent safety can be provided.

[0048]

The material to be extracted and the extraction components will be
specifically described with reference to specific examples. Neem kernels, as
a material to be extracted, is known to contain azadirachtins A and B,

nimbin, and salannin as active components. These active components are
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considered to have inactivation effect of dead mites and the like (allergy
causing substances), insect pest repellent action, bactericidal activity, and
various pharmaceutical effects, and such effects can be exerted by the
extraction components. Liquid extracts containing such active components
as the extraction components and a composition containing the liquid extract
are suitable for, for example, inactivator of allergy-causing substances
(allergen), pest repellent, insect repellent, and bactericide.

For example, the liquid extract obtained by removing an extraction
residue as above is immediately subjected to, for example, dilution,
concentration, or sterilization, as necessary, to produce a liquid extract that
can be used as, for example, an insect repellant or an allergen inactivator
without further treatment.

To the liquid extract, for example, water-soluble solvents such as
ethanol, antifungal agents, or perfumes might be appropriately added in a
required amount to produce a composition that can be similarly used as, for
example, an insect repellant or an allergen inactivator.

The addition of, for example, capsaicin as an additive having high
insect pest repellent effect to the extraction component can produces an
insect pest repellent having higher effect due to a synergistic effect.

Such an allergen inactivator, an insect repellant, or an pest repellent
1s preferably used in a liquid form to be sprayed using an atomizer (for
example, a spray). In the case of an allergen inactivator, such an agent is
preferably applied by spray-coating to, for example, indoor spaces, clothes, a
carpets, and a-blankets. In the case of an insect repellant, such an agent

may be applied by spray-coating to, for example, skins, window screens, and



Room t enperature Room tenperature Extraction anount Azadirachtin A
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24.13 37.96 38.65 9.44 25.55 38.99 Azadirachtin 3
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clothes. In the case of an pest repellent, such an agent may be used by
direct spraying, for example, to indoor spaces, to closets, walls, sinks, around
pipe lines, basements, attics, and trash boxes in indoor environment, and to
flowering plants, soils, and vegetables in outdoor environment.

[0049]

Furthermore, neem tree bark is known to include tannins as active
components. The tannins (tannic acids) derived from the neem tree bark
are considered to have pharmaceutical effects and the like, such as
inactivation effect of dead mites and the like (allergy causing substances).
Hence, the liquid extract obtained using the neem tree bark as the material
to be extracted is expected to include the tannins (tannic acids) as the
extraction components. In a similar manner to azadirachtins derived from
the neem seeds, the liquid extract and a composition containing the liquid
extract can be used as an insect repellant and an pest repellent.

[0050]

In addition, neem leaves may be used as the material to be extracted.
The active components have not been specified but the leaves include
quercetin, tannic acids, and rutin. The extraction component of neem
leaves is considered to have a beneficial effect on skin diseases (for example,
acne and rash). Accordingly, to the liquid extract (as necessary,
concentrated) derived from the neem leaves, additives such as a-surfactants,
antiseptics, antioxidants, stabilizers, antifreezing agents, buffers, chelating
agents, animal or plant oils, waxes, higher alcohols, silicones, water-soluble
polymers, polyhydric alcohols, animal or plant extracts, coloring agents,

pharmaceutically effective components, pH adjusters, and perfumes may be
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appropriately added to produce a composition that can be used as cosmetics
in a cream form, a gel form, a foam form, an emulsion form, a liquid form, a
paste form, a powder form, a granular form, or a solid form (for example, a
facial cleansing agent, a facial mask, a beauty essence, a cream, an emulsion,
and a skin lotion).

[0051]

When dried bonito flakes, kombu kelp, and shiitake mushrooms are
used as the materials to be extracted, inosinic acid, glutamic acid, and
guanylic acid are expected as the extraction components, respectively.
These components are widely known as umami components. Accordingly,
the liquid extract obtained by using such a material to be extracted is
subjected to, for example, dilution, concentration, or sterilization, as
necessary, to be used as an edible soup stock (dashi) without further
treatment. Furthermore, to the liquid extract, other seasonings may be
added to afford a composition that can be used as an edible sauce. The
edible sauce may be concentrated in procedures known of those of skill in the
art to give a concentrated edible sauce.

The liquid extract or the composition can be dried by, for example,
spray drying or freeze drying to afford powdery (for example, powder form
and granular form) seasonings (for example, instant soup stocks).

[0052]

Coffee beans as the materials to be extracted are known to include,
for example, chlorogenic acid (neochlorogenic acid, cryptochlorogenic acid),
caffeine, and coffee melanoidin, and these components are expected as the

extraction components. For example, in recent years, chlorogenic acid has



Sal annin haglinL) 1.26 1.48 2.56 0.45 0.8 3.56 [00651 As
shown in Table 1, the conparisons between Exanple 1 and Conparative
Exanpl e 1 and between Exanple 2 and Cgpparative Exanple 2 reveal that
the extraction treatnment with the water containing ultra fine bubbles
i ncreased the extraction amounts. The conpari son between Exanple 2
and Conparative Exanple 3 reveals that the extraction amounts of
azadirachtin A and azadirachtin B were particularly substantially the

same. The enphawing abehies kskxbsRinee ShavhnGakisitatrby ead¥aNRineration,
reveal s that even when the ethanol anmount was reduced, ninbin and

sal anni n whipphestee binsdrglpbakilevel oomianens fatclouinind sw@piésaes eshand t he
extraction efficiency was not significantly reduced. These results
reveal thahetdseasimtaard somh antibrigant bnlstbhee HIdfHins ienakidae®td havent
extraction of various conponents such as azadirachtins A and B,

ni nbi n, ardfsalecanmpositivanarthhac@ahant actixtier | Accandnglyhigre lidedexgaint &
sol vent was not used or was 33 used in a reduced anount. The
| i qui d extexpettedftoendideEthegel @ngomeatnadtleaetiradidvengomeaneand a
descri bed above and did not contain the solvent or contained the

sol vent i reompogitimechrdaiung the hensbsxthagiry snitiahleafonifoyepanplec foodnd
the Ii ke and having excellent safety. Therefore, such a liquid
extract candkevezagesddor dxamplzahgalth foeds; heedth benewnges, diddods, aed and

the like (aller gy-cagsi ng substance) an pest repellent, and a
bact eri ci ghet beverages) having such activity. Such liquid extract and the

composition may also be used as slimming cosmetics (for example, a body
wrap, a body scrub, and a body svelte cream) to promote the fat-burning
activity

For the shape of the liquid extract and a composition containing the
liquid extract, in the case of beverages, liquid extract may be subjected to, for
example, dilution, concentration, and sterilization, as necessary, to afford a-
beverages without further treatment. As necessary, for example,
sweeteners may be appropriately added to provide a liquid composition as a
beverage. In the case of foods, to the liquid extract, for example, gelling
agents (such as agar and gelatin) and sweeteners may be appropriately
added to afford jelly foods.

The Liquid extract may be processed into powders by drying such as
spray drying and freeze drying. The extract powders obtained in this
manner may be eaten without further treatment, may be added to, for
example, water (warm water) or milk beverages to afford beverages, or may
be added to various foods.

For using the extraction components as slimming cosmetics, for



[ 0066] (Exanple 4) Dried bonito flakes (Marutono Co., Ltd.)
were cut into a size of about 1 cmx 1 cmper side and to 1 g of the
obtained material, 20 nmL of the ion-exghanged water containing ultra
fi ne bubbl es obtained in Preparation anple 1 was added to prepare a
m xture. The m xture was sonicated at 28 kHz with an ultrasonic
apparatus (US CLEANER, type USD-4R, manufactured by As One
Corporation) at 20C for 6 mnutes to performextraction treatnent.
Then, the gx@siglechwasot/1BAR¥e do Dypdphliké adrhPinemts Botainink@zsdaparoilo
afford a filtrate (also called Iiquid extract). The obtained liquid
extract wamd suitfheanfs dddes @ieodistcbmpoberZeapthintifg theligyid dx@ack mdsebe
(MIlipore Mllex GP PES) and the filtrate was anal yzed using ultra
hi gh per f ativaed end ngjtte d te bffordh o ghalbified Aokt nl B ChdeLirastspdRyddrem
(PDA), manufactured by Nihon Waters K K') to determ ne the anmount of
i nosi ni ¢ anay be adtlad he dommertialllyiayaildbkxdlimoing ddwenstbaoradfoedta resul t
is shown in Table 2. The neasurenent condition was as foll ows.
A phosphatoenipekitem.sol uti on (pH 3) was used as a solvent A and
acetonitrile was used as a solvent 34 B in a gradient condition of
20- 80% of [0A&3lsol vent B from 0 to 3 minutes, 80-100% of the solvent B
from3 to 4.5 mnutes, and 100% of the solvent B from4.5 to 7

m nut es. The f| bwpratieulanshioregenit mcid istérovdetodet ¢amlyveffected 26 heatm
and a BEH C18 colum was used. [00671 (Exanple 5) The

ext r act i odntqrdex tregntragtivhlgropenigtacshin langen dreoamts) yoreastéd cdféee
filtrate (liquid extract) were carried out in the sanme nmanner as in
Exanpl e 4 hergspmax bratisethas the eoffaedsgad water containing ultra fine
bubbl es pre-warnmed at 80C was used and the m xture was warned for 15
m nutes i A0894lar ge i ncubator (type CR-2200, manufactured by ESPEC) at
80C in place of _the sonicq%%gn. he neasurenent result is shown in
Table 2. [00681 AV ¢ @%gwtésw)ls are used aghhe watemek tode

treat ment, %he filtration, and the analysig of the filfrate (liquid
extract) WEPERCES PRBEFIET P TACTRR CORRENRIAREFIGIcaVRS PXaIAS CE Al RS c e pt

that 20 nL of i.on-exchanged ter . wthout ultra fine bubpl es was used
in place dPSBATIRLC B AOE R %icv%a’tdertf@%magwﬁgl 35 beemy ne
bubbl es. The neasyrenent result is .shown,in Table 2. [006 ) .
(Conpar at (YA ERGRFaUGS as o Substapie3 havins i sugh a0 a1 faicrobial

fil ion,..and th l.ys] f..the fil |i.quid
carri od ol Moo aBRE HaRAER S o alerede St s oo Eisbe B Sy
| on-exc ha{%ﬁggré’é@}oﬁrac}\q\fggtgggﬁc\}éltsteﬁgti]:z!e ngtl\pl:’ﬂ}l% gxl'e%?}iﬂﬁg%ﬁlg%tzp ferali® gc?iﬁ%a%f

20 nmL of I ONn-éxc er confain

been drawing attention as a substance having functions such as an
antioxidant activity, a free radical generation inhibition activity, and a
cancer metastasis suppression activity; and caffeic acid has been drawing
attention as a substance having functions such as an anticancer activity.
Accordingly, the liquid extract is expected to include these components as the
extraction components and a composition containing the liquid extract are
suitable for, for example, foods and beverages (for example, health foods,
health beverages, diet foods, and diet beverages) having such an activity.

For the shape of the liquid extract and a composition containing the



35 bubbl es. The nmeasurenent result is shown in Table 2. [0070] [Table
2] Exanpl e 4 Exanple 5 Conparative Exanple 4 Conparative Exanple 5
Extraction condition ELiaction tine o6

liquid extract, in the case of beverages, the liquid extract may be subjected to,
for example, dilution, concentration, and sterilization, as necessary, to afford
beverages without further treatment. As necessary, for example,
sweeteners may be appropriately added to provide a liquid composition as
beverages. In the case of foods, to the liquid extract, for example, gelling
agents (such as agar and gelatin) and sweeteners may be appropriately
added to afford jelly foods.

The liquid extract may be further processed into powders by drying
such as spray drying and freeze drying. The extract powders obtained in
this manner may be eaten without further treatment, may be added to, for
example, water (warm water) or & carbonated beverage to afford beverages,
or may be added to various foods. The extract powders may also be mixed
with excipients to be processed into tablets in procedures known to those of
skills in the art
[0055]

The type of Perilla frutescens may be either red perilla or green
perilla, but in order to extract rosmarinic acid in larger amounts, red perilla
is preferred.

[0056]

When rosemary is used as the material to be extracted, an expected
extraction component from the material is, for example, rosmarinic acid. As
described above, rosmarinic acid has been drawing attention as a substance
having functions such as antimicrobial activity, antioxidant activity,
anti-allergic activity, blood glucose level suppression activity, and sedative

activity (relaxing effect). Accordingly, the liquid extract is expected to
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include this components as the extraction component and a composition
containing the liquid extract is suitable for, for example, foods and beverages
(for example, health foods, health beverages, diet foods, and diet beverages)
having such activity. By utilizing, especially, sedative activity (relaxing
effect), the liquid extract may also be used as aromatherapy agent or air
freshener for home use.

In the case of foods and beverages, the shapes of the liquid extract
and a composition containing the liquid extract are the same as the cases of
the liquid extract and the composition from leaves of Perilla frutescens. In
the case of air freshener, in a similar manner to the above, the extracting
liquid may be subjected to, for example, dilution, concentration, and
sterilization, as necessary, to be used without further treatment, or to the
liquid extract, for example, water-soluble solvents such as ethanol,
antifungal agents, and perfumes may be appropriately added in a required
amount to afford a liquid composition. Such a composition can be used as
air spray or atomizing agent for spraying the air freshener to indoor space.
To such a liquid composition, for example, gelling agents, antifungal agents,
and perfumes may be appropriately added in a required amount to afford a
composition in gel form. Such a gel composition is placed in a room to
disperse the air freshener, thereby providing the effect.

[0057]

It is considered that capers, apples, teas (tea leaves), onions, grapes,
broccolis, mulukhiyas, raspberries, bilberries, cranberries, Opuntias, other
leafy vegetables, citrus fruits, and the like contain quercetin which is

classified into flavonols as an active component; Allium tuberosum, broccoli,
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daikons, onions, grapefruits, propolis, and the like contain kaempferol which
is classified into flavonols as an active component; various vegetables and
fruits contain fisetin which is classified into flavonols as an active
component; celeries, parsleys, bell peppers, and the like contain luteolin
which 1s classified into flavones as an active component; lemon peel and juice,
orange peel, and the like like contain hesperidin which is classified into
flavanones as an active component; and pomelo peel and the like contain
naringenin which is classified into flavanones as an active component.

These active components are known as polyphenols. The
polyphenols are generally considered to have an allergen inactivation
activity. Accordingly, when the vegetables and fruits are used as the
materials to be extracted, the liquid extract is expected to include the various
polyphenols as the extraction components.

Therefore, for example, the liquid extract is obtained by removing an
extraction residue as above is immediately subjected to, for example, dilution,
concentration, or sterilization, as necessary, to afford liquid extract that can
be used as, for example, an allergen inactivator without further treatment.

To the liquid extract, for example, water-soluble solvents such as
ethanol, antifungal agents, or perfumes are appropriately added in a
required amount to afford a composition that can be similarly used as, for
example, an allergen inactivator. Such an allergen inactivator may be in a
liquid form. The liquid extract and the liquid composition may be sprayed
using an atomizer (for example, a spray) to, for example, indoor spaces,

clothes, carpets, and blankets.
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Examples
[0058]

The present invention will be specifically described hereinafter with
reference to examples.

(Preparation Example 1)

Using a ultra fine bubbles generating apparatus (BUVITAS,
manufactured by Kyowakisetsu Co., Ltd.) with a gas-liquid shearing mixing
system, ultra fine bubbles containing air were generated in ion-exchanged
water to prepare water containing ultra fine bubbles. In the water, the
ultra fine bubbles had a mode diameter of 100 nm and a zeta potential of -20
mV and the total number of ultra fine bubbles having a size of 500 nm or
smaller was 0.8 X 108 /mL.. The zeta potential was determined with a zeta
potential analyzing system ELSZ-1 manufactured by Otsuka Electronics Co.,
Ltd.

[0059]

(Example 1)

Neem kernels (Nature neem) were pulverized with a mixer, and to 1
g of the obtained pulverized product, 20 mL of the ion-exchanged water
containing ultra fine bubbles obtained in Preparation Example 1 was added
to prepare a mixture. The mixture was sonicated at 40 kHz with an
ultrasonic apparatus (US CLEANER, type USD-4R, manufactured by As
One Corporation) at 21°C for 15 minutes to perform extraction treatment.
Then, a residue was removed by filtration with a filter paper to afford a
filtrate (also called liquid extract). The obtained liquid extract was

analyzed by high performance liquid chromatography (Lachrom Elite,



1046. 32 1415.63 521.31 715.93 [0071] The conpari sons between
Exanpl e 4 and Conparative Exanple 4 and between Exanple 5 and
Conparative Exanple 5 reveal that theggxtraction using the water
containing ultra fine bubbles greatly increased the extracti on anount
of inosinic acid. The liquid extract of the Exanple contained
of each of active conponents descri bed above and did not contain

sol vents, thereby highly maintaining potency and the |ike and havi ng
excel | ent mahefacturbdesyeHtaehi HughThélolshiexCoaviation) hedeashine theed
for various applications. [0072] (Exanple 6) To 1 g of previously

pul ver i zedhmohhzofheadsahttgul andd®f fiesinnhattk&andth girauiikd inahst ed,
country of origin: Tanzania, Kawashima Coffee), 20 nL of the

i on- exchangaddwateict.c chhameargramhéntarebiie abaiblidves iwdkBlened i n
Preparati on Exanple 1 was added to prepare a mxture. The m xture was
soni cated at 40 Thidzmesduireaent kondisioni waappiollatves WaSe ClvirANER] ak ype
USD- 4R, manufactured by As One Corporation) at 20C for 5 mnutes to
per f or m exdohagitifomnd aesvndnie wihared bhea sobgind Beina gradirny exhdition of
filtration with a filter paper to afford a filtrate (also called
liquid extiaéd% of the salvent Bdrbrhilyii M) minuizst 4Gvet8%f afrthheplvent Befrea
with a 0.22 pmsterile syringe filter (MIlipore MIlex GP PES) and
the filtr atletoNedismanaleyz bor50% efghalsolvanh Bofromeld tr 2ngputedsqdd$0% of
chromat ogr aphy. (ACQULI TY UPLC H-C ass %stem (PDA), manufactured by
Ni hon Wat éhg srlvert P fromdéd tor 4 menntas, ane §At7034 oftheorodrrnti B fuem @5 to
contained in the liquid extract. The measurement result is shown in
Tabl e 3. 35 minutppe hbadgramtatasohlimi/arnnkhe defeetéon vas at Algmsphat e
buffer solution (pH 3) was used as a solvent A and acetonitrile was
used as a W &1 YR Fagrasgdent condition of 10-30% of the sol vent
BfromO tBé m nut es, 30-50% of the solvent B from1l to 3 m nutes,
and 50-10({/9 9] the solvent B from3 to 4.5 mnutes. The flow rate was
0.5 nlL/mn, the(éiet ecfiﬁn was at 330 nm and a BEH C18 col umm was
used. [00731 xampie

The extraction treatment, the filtration, and the analysis of the
filtrate (liquid extract) were carried out in the same manner as in Example 1
except that the mixture was shaken (rotation speed: 100 rpm) with a shaking
apparatus (Shaker SA300, manufactured by Yamato) for 60 minutes in place
of the sonication and the extraction temperature was room temperature (18
to 25°C). The measurement results are shown in Table 1.
[0061]

(Example 3)

The extraction treatment, the filtration, and the analysis of the
filtrate (liquid extract) were carried out in the same manner as in Example 2
except that 20 mL of a solvent containing-water in which ethanol (EtOH)
was added to the ion-exchanged water containing ultra fine bubbles of

Preparation Example 1 so as to have a concentration of 2% by weight. The



(Exanmpl e 7) In a coffee filter (Key Coffee Inc.), 7 g of coffee
beans (regul ar coffee, m ddle ground, roasted, country of origin:
Tanzani a, Kawashi na Coffee) were plac%g, and the coffee beans were
dripped with 140 nmL of an ion-exchanged water containing ultra fine
bubbl es pre-warmed at 80C to 37 produce liquid extract. In the sanme
manner as in Exanple 6, the liquid extract was filtered and was

anal yzed to ultra high performance |iquid chronatography to determ ne

t he anmountmedsiebhendgesniles ael showkhia TaEslsur enent result is shown in
Tabl e 3. [0074] (Conparative Exanple 6) The extraction
treatment, the {Cbmpatative Eamaplh® anal ysis of the filtrate (liquid
extract) were carried out in the sane manner as in Exanple 6 except
that 20 nlL of i Oheextiwngadrewiemtwicflitatidd, hadftheankaiid ebthsas used
in place of 20 nL of the ion-exchanged water containing ultra fine
bubbl es. THérave dsquidrmmntactlesenlet carsied bomin ikhe Tahk enndrGE7n]Example 1
(Conpar ative Exanple 7) The extraction treatnent and the
anal ysi s afxcéptethiait @0 dLexX ioraexchamged varter edtlout ultratthe lsdideswnner as
in Exanple 7 except that 140 nlL of ion-exchanged water without ultra
fi ne bubblwsdwaglassedf the witereorghining uwitrading hebhilem- Slehmegsaewsngr
containing ultra fine bubbles. The neasurenent result is shown in
Tabl e 3. [08783 aregghgwain Eable 1.
[0062]
(Comparative Example 2)
The extraction treatment, the filtration, and the analysis of the
filtrate (liquid extract) were carried out in the same manner as in Example 2
except that 20 mL of ion-exchanged water without ultra fine bubbles was
used in place of the water containing ultra fine bubbles. The measurement

results are shown in Table 1.
[0063]

(Comparative Example 3)

The extraction treatment, the filtration, and the analysis of the
filtrate (liquid extract) were carried out in the same manner as in Example 3
except that 20 mL of a solvent containing-water containing 10% by weight of
ethanol (EtOH) was used in place of the water containing ultra fine bubbles.
The measurement results are shown in Table 1.

[0064]
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[Table 1]
) Comparative | Comparative | Comparative
Exampie 1 | Example 2 Example 3
Example 1 Example 2 Example 3
Extract
raehen fmin] 15 80 50 15 60 80
time
Afierokubbles With Wigk Wirk TWithout Witkout Witkour
Ulerasound
[&Hz] 40 - 40 -
Extraction fragueney
condition Shaking - Withour Witk Witk Without Fith With
EOH % by
o f by 0 0 2 o 0 10
COMCENTTATON weizght]
Extracrion Room Room Hoom Room
°C) 21 2
tempersture temperature | tempersturs temperaturs | tempersture
Azadirachtin A — 2413 37.86 38.60 944 25.52 38.99
S,
Extraction | Acaditachrin B 12,01 21.76 2311 324 1425 22.32
apiount Wimbin [gfml] .73 .56 1.4 0.24 0.65 188
Salanmin zimL) 128 1.48 256 045 85 3.06
[0065]

As shown in Table 1, the comparisons between Example 1 and

Comparative Example 1 and between Example 2 and Comparative Example

2 reveal that the extraction treatment with the water containing ultra fine

bubbles increased the extraction amounts.

The comparison between

Example 2 and Comparative Example 3 reveals that the extraction amounts

of azadirachtin A and azadirachtin B were particularly substantially the

sanle.

reveals that even when the ethanol amount was reduced, nimbin and

The comparison between Example 3 and Comparative Example 3

salannin which are hydrophobic components could be extracted and the

extraction efficiency was not significantly reduced. These results reveal

that the water containing ultra fine bubbles enabled efficient extraction of

various components such as azadirachtins A and B, nimbin, and salannin

from the plant material even when the organic solvent was not used or was
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used in a reduced amount.

The liquid extract of each Example contained each active component
described above and did not contain the solvent or contained the solvent in a
reduced amount, thereby highly maintaining potency and the like and
having excellent safety. Therefore, such a liquid extract can be used as, for
example, an inactivator of dead mites and the like (allergy-causing
substance) an pest repellent, and a bactericide.

[0066]

(Example 4)

Dried bonito flakes (Marutomo Co., Litd.) were cut into a size of about
1 cm X 1 cm per side and to 1 g of the obtained material, 20 mL of the
lon-exchanged water containing ultra fine bubbles obtained in Preparation
Example 1 was added to prepare a mixture. The mixture was sonicated at
28 kHz with an ultrasonic apparatus (US CLEANER, type USD-4R,
manufactured by As One Corporation) at 20°C for 6 minutes to perform
extraction treatment. Then, the residue was removed by filtration with a
filter paper to afford a filtrate {(also called liquid extract). The obtained
liquid extract was further filtered with a 0.22 pm sterile syringe filter
(Millipore Millex GP PES) and the filtrate was analyzed using ultra high
performance liquid chromatography (ACQULITY UPLC H-Class System
(PDA), manufactured by Nihon Waters K. K.) to determine the amount of
Inosinic acid contained in the liquid extract. The measurement result is
shown in Table 2.

The measurement condition was as follows. A phosphate buffer

solution (pH 3) was used as a solvent A and acetonitrile was used as a solvent



Shaking - Wthout Wthout Wthout Wthout Et011 concentration i % by
weight] 0 0 0 0O Extraction

34

B in a gradient condition of 20-80% of the solvent B from 0 to 3 minutes,
80-100% of the solvent B from 3 to 4.5 minutes, and 100% of the solvent B
from 4.5 to 7 minutes. The flow rate was 0.5 mL/min, the detection was at
254 nm, and a BEH C18 column was used.

[0067]

(Example 5)

The extraction treatment, the filtration, and the analysis of the
filtrate (liquid extract) were carried out in the same manner as in Example 4
except that an ion-exchanged water containing ultra fine bubbles
pre-warmed at 80°C was used and the mixture was warmed for 15 minutes
in a large incubator (type CR-2200, manufactured by ESPEC) at 80°C in
place of the sonication. The measurement result is shown in Table 2.
[0068]

(Comparative Example 4)

The extraction treatment, the filtration, and the analysis of the
filtrate (liquid extract) were carried out in the same manner as in Example 4
except that 20 mL of ion-exchanged water without ultra fine bubbles was
used in place of 20 mL of the ion-exchanged water containing ultra fine
bubbles. The measurement result is shown in Table 2.

[0069]

(Comparative Example 5)

The extraction treatment, the filtration, and the analysis of the
filtrate (liquid extract) were carried out in the same manner as in Example 5
except that 20 mL of ion-exchanged water without ultra fine bubbles was

used in place of 20 mL of the ion-exchanged water containing ultra fine



tenperature ECl 90 SO 20 80 Extraction 3.11101.1.11t Chlorogenic acid
fpglinL] 126.96 96.09 95.0:5 80.76
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bubbles. The measurement result is shown in Table 2.

[o070]
[Table 2]
_ | Comparauve | Comparacive
Examygle £ | Exampla -
Example £ Example 5
Exrraction
. [min] G 15 8 is
Time
Micxobubbles - Air Aiy Witkout Without
Ulerasound
[:Hz} 28 - 25 -
Exrraction frequency
condition Shaking - Without Witk With Without
E«0H [*: by
. ) 0 g )] ¢
concentration weight]
Extraction
PCl 20 80 20 80
TEMPETATATE
Extrzetion
Izosinic acid fus'm]] 1046.32 1415.63 521,31 71593
amount
[0071]

The comparisons between Example 4 and Comparative Example 4
and between Example 5 and Comparative Example 5 reveal that the
extraction using the water containing ultra fine bubbles greatly increased
the extraction amount of inosinic acid.

The liquid extract of the Example contained of each of active
components described above and did not contain solvents, thereby highly
maintaining potency and the like and having excellent safety. Therefore,
such liquid extract can be easily used for various applications.

[0072]
(Example 6)

To 1 g of previously pulverized coffee beans (regular coffee, middle



*: Time required for tipping [00771 The conpari sons between
Exanpl e 6 and Conparative Exanple 6 and between Exanple 7 and
Conparative Exanple 7 reveal that the.,extraction with the water
containing ultra fine bubbles increased the extraction anount of

chl orogeni ¢ aci d. The liquid extract of each Exanple contai ned
each of the active conponents descri bed above and did not contain a
sol vent, thereby highly maintaining potency and the |ike and havi ng

excel I ent &ahalyroabhel, eb@it®y of BERin: iTwzEnBX WaarlsheRn ereRsid M1usred
for various applications. [0078] (Exanmple 8) Leaves of red

perilla (Shiezen-clkehdedOr dteMRbRt RNt ZEEndMblibblas BbiBhedftd t0 1 g of
t he obtai ned pul verized material, 20 nL of the 39 ion-exchanged

wat er contPiephigion Exanfple e waudodl Ry lfrepned iixfh-ePaTat okt e 1
was added to prepare a mxture. The m xture was sonicated at 28 kHz
with an uldon&soed at 40 palakith (IStEADANERDpdrihe WBDOHRANBRUEASS ur ed
by As One Corporation) at 20C for 15 mnutes to performextraction

t r eat nent .USDe4R, mhaufesingdeynis Oner@rpdrdisor) ialt 20at ifens witltes foi | t er
paper to produce a filtrate (also called liquid extract). The

obt ai ned Ipegfarch exttractidn traatrhent héfheh, thereddu wWhas aefoR@d pfidtratioche
syringe filter (MIlipore MIlex GP PES) and the filtrate anal yzed
usi ng ul t reEithiaghltpepdmertanderd adiicte talooaslbet Hytid &ACQEL | TRdIPLC

H Cl ass System (PDA), nmanufactured by N hon Waters K. K. ) to

det er m ne abheingddiuntid esfractafvhe fierther f]tefat withca 622d;m abetileeyniaEeni ¢
acid contained in the liquid extract. The nmeasurenent results are
shown i n TebardMillipore MillexH&P FaH® arahihet filtuate wasemakpeedassihpultras. A
phosphate buffer solution (pH 3) was used as a sol vent A

acetonitr ihléhmﬁomacﬁbqwiﬁlvwoﬁaphmﬁﬁﬁ%m URIsC i5€dass a
solvent C in a gradient condition of 90-70% of the solvent A 10% of
the sol venty SB%mgB@P@ mougictured ko Nikon Wateysd I§.)tto determmoe débe 70- 0%
of the solvent A -90%.of the solvent B, and 10% of the solvent C
from 2 to 28RDE ‘ﬁ&i&'?g%ﬁﬂ agigh comtaiped ap the haus exdogstot Thge sol vent B,
and 10% of the solventug from3.5 to 4.5 mnutes. The flow rate was
0.6 ni/nmi MRe3sEeHERLEF IO witingBaplagy and a BEH C18 col unm was
used. [0079] (Q%EE rati ve Ex e extractjon _treatnent,

a / anpl .8% Th
the filtration dn?al‘?é“%‘ﬁﬁﬁ/g%)@?HP %08 a5 fellpwpe Aphqapkatebiest )
i t, | h in Ex le 8 t th 20 nmL
of i on- exCRERPELILY SRR EHba & APLPAC AATE BEBBIBLeES Lo ArbiPlyent
| f L of ..t he 1on:. t ai pi | Cfi
bubb! ec. it Fentiib B etiigt aF 20400 s ot T Boaa Yo L it

30-50% of the solvent B from 1 to 3 minutes, and 50-100% of the solvent B

from 3 to 4.5 minutes. The flow rate was 0.5 mL/min, the detection was at
330 nm, and a BEH C18 column was used.
[0073]

(Example 7)

In a coffee filter (Key Coffee Inc.), 7 g of coffee beans (vegular coffee,
middle ground, roasted, country of origin: Tanzania, Kawashima Coffee)
were placed, and the coffee beans were dripped with 140 mL of an

ion-exchanged water containing ultra fine bubbles pre-warmed at 80°C to



[00801 [Table 4] Etatuple 8 Conparative Exanple 8 Extraction
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produce liquid extract. In the same manner as in Example 6, the liquid
extract was filtered and was analyzed to ultra high performance liquid
chromatography to determine the amount of chlorogenic acid. The
measurement result is shown in Table 3.

[0074]

(Comparative Example 6)

The extraction treatment, the filtration, and the analysis of the
filtrate (liquid extract) were carried out in the same manner as in Example 6
except that 20 mL of 1on-exchanged water without ultra fine bubbles was
used in place of 20 mL of the ion-exchanged water containing ultra fine
bubbles. The measurement result is shown in Table 3.

[0075]

(Comparative Example 7)

The extraction treatment and the analysis of the liquid extract were
carried out in the same manner as in Example 7 except that 140 mL of
ion-exchanged water without ultra fine bubbles was used in place of 140 mL
of the ion-exchanged water containing ultra fine bubbles. The
measurement result is shown in Table 3.

[0076]
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[Table 3]
Comparative | Comparative
Example § | Examypla7 . _
Exampl: 4 Example T
Exraction
_ fmix] 5 * 5 *
joiuit-]
Microbubbles - Air Air Withou Witkout
Tlhxrazound
- [£Hz] 40 - 40 -
Extraction HEQUEnCy
ecndirion Shaling - Without | Without Withour Witkour
F1OH o by
A . 0 o 0 4]
concentration weight]
Extracrion
*Cl 20 20 20 &0
temperature
Extraction | Chlorogenic _
) fnefml] 126.98 86.0% 9305 80.76
amount acid

*: Time regquired for dripping

[0077]

The comparisons between Example 6 and Comparative Example 6
and between Example 7 and Comparative Example 7 reveal that the
extraction with the water containing ultra fine bubbles increased the
extraction amount of chlorogenic acid.

The liquid extract of each Example contained each of the active
components described above and did not contain a solvent, thereby highly
maintaining potency and the like and having excellent safety. Therefore,
such liquid extract can be easily used for various applications.

[0078]
(Example 8)
Leaves of ved perilla (Shizen Kenko Co.) were pulverized with a

mixer and to 1 g of the obtained pulverized material, 20 mL of the
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ion-exchanged water containing ultra fine bubbles obtained in Preparation
Example 1 was added to prepare a mixture. The mixture was sonicated at
28 kHz with an ultrasonic apparatus (US CLEANER, type USD-4R,
manufactured by As One Corporation) at 20°C for 15 minutes to perform
extraction treatment. Then, the residue was removed by filtration with a
filter paper to produce a filtrate (also called liquid extract). The obtained
liquad extract was further filtered with a 0.22 pm sterile syringe filter
(Millipore Millex GP PES) and the filtrate analyzed using ultra high
performance liquid chromatography (ACQULITY UPLC H-Class System
(PDA), manufactured by Nihon Waters K. K) to determine the amounts of
caffeic acid, ferulic acid, and rosmarinic acid contained in the liquid extract.
The measurement results are shown in Table 4.

The measurement condition was as follows. A phosphate buffer
solution (pH 3) was used as a solvent A, acetonitrile was used as a solvent B,
and methanol was used as a solvent C in a gradient condition of 90-70% of
the solvent A, 10% of the solvent B, and 0-20% of the solvent C from O to 2
minutes, 70-0% of the solvent A, 20-90% of the solvent B, and 10% of the
solvent C from 2 to 3.5 minutes, and 0% of the solvent A, 90% of the solvent B,
and 10% of the solvent C from 3.5 to 4.5 minutes. The flow rate was 0.6
ml./min, the detection was at 330 nm, and a BEH C18 column was used.
[0079]

(Comparative Example 8)

The extraction treatment, the filtration, and the analysis of the
filtrate (liquid extract) were carried out in the same manner as in Example 8

except that 20 mL of ion-exchanged water without ultra fine bubbles was



12.62 Fent& acid. hlna3 50.10 37.33 Rosmarinic acid. fpgisn.12
36332 307.44 [00811 The conpari son between Exanple 8 and
Conparative Exanple 8 reveal s that th extraction with the water
containing ultra fine bubbles |ncrease8 extraction anount of each of
caffeic acid, ferulic acid, and rosmarinic acid. The liquid
extract of each exanpl e contai ned each of the active conponent s
descri bed above and did not contain a solvent, thereby highly
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Therefore, such an liquid extract can be easily used for various
appl i cati dighbles. The measurement results are shown in Table 4.

[0080]
[Table 4]
Comparazive
Example &
Example 8
Extracton time froin} 15 i3
Mzerobubbles - Adr Wathout
Clmwazsoumd
[kHz] 28 28
. frequancy
Extrsetion
. Shslang - Witkout Wathour
condinon
EtOH [% kv
. ; f 0
concentration weight]
Extraction Pel Hoom Room
=2mperange TEMPETATUTE | TEMESTALRIE
i Cafsio anid ipg'ml] 15.30 12,62
Extraction
AMOUNT Ferulic raad fne/mll] 50,10 37.23
Rosmannic acid fpgml} 363.32 30744
[0081]

The comparison between Example 8 and Comparative Example 8
reveals that the extraction with the water containing ultra fine bubbles
increased extraction amount of each of caffeic acid, ferulic acid, and
rosmarinic acid.

The liquid extract of each example contained each of the active
components described above and did not contain a solvent, thereby highly
maintaining potency and the like and having excellent safety. Therefore,

such an liquid extract can be easily used for various applications.



41 CLAIMS: 1. An extraction method conprising bringing materials to
be extracted into contact wwth water containing ultra fine bubbles
for extraction treatnent. 2. The extrgction nethod according to
claiml, wherein the ultra fine bubblég have a node di ameter of 500
nmor smaller. 3. The extraction nmethod according to claim1l1 or 2,
wherein 1 nL of the water contains 1,000,000 or nore of the ultra
fine bubbles. 4. The extraction nethod according to any one of
clainms 1 tgrAim@herein the ultra fine bubbles have an electrically
charged surface and the ultra fine bubbles have an absol ute val ue of
zeta potential of 5 nV or nore. 5. The extraction nmethod according
to any one of clains 1 to 4, wherein the ultra fine bubbl es
subst anti aj.| yAh BglrdegoR RetBhd BB EridARESriASMEGhEtbrI198 Bé ExtrA%688 R0
hydrogen, nitrogen, carbon dioxide, ozone, and inert gases 6. The
extract i orgoReidiaditR&aAES bdiﬁaixﬁnfg\mﬂtlﬁrfﬁlecﬁubm@é % ektia@tion tWRARING, t he
wat er contai ns water-soluble solvents in an anount of 8% by wei ght or
| ess. 7. The extraction nmethod according to any one of clains 1 to
6, wherein the materials to be extracted are at | east one sel ected
from ani ndl. rEheesitahGiorphethod@dcerdiak o chim 5, wihaidiotlesultr4&ne8. The
extraction nethod according to any one of clainms 1 to 7, further
conpri si ngubbbdsyhang »nedordiameseve\FS maloe ghedlelr om el ect romagneti c
waves, sound waves, and ultrasonic waves as the extraction treatnent.
9. The extraction nethod according to any one of clains 1 to 8,
wherein the ultra fine bubbles are generated using a ultra fine
bubbl es geherkhd exjragpar methwdeanebpbagd toictaimal gag- Wherein 1shbarfithe
m xer. 10. The extraction nethod according to claim9, wherein the
mat er i al s watebgorbeting 1088, 0eri momer efddie imdtradirer bides.he ultra fine
bubbl es are generated in a liquid containing the water by the ultra
fi ne bubbles generating apparatus. 11. A liquid extract obtained by
the extraction nethod as clainmed in any one of clainms 1 to 10. 12.
An ext r actd povitbeaxteantimagthod ancoydige thanyjogaiof cleime dcto hsvhdraimi i n
claim11.

ultra fine bubbles have an electrically charged surface and the ultra fine

bubbles have an absolute value of zeta potential of 5 mV or more.

5. The extraction method according to any one of claims 1 to 4, wherein the
ultra fine bubbles substantially include one or more gases selected from air,

oxygen, hydrogen, nitrogen, carbon dioxide, ozone, and inert gases

6. The extraction method according to any one of claims 1 to 5, wherein the

water contains water-soluble solvents in an amount of 8% by weight or less.

7. The extraction method according to any one of claims 1 to 6, wherein the
materials to be extracted are at least one selected from animal materials,

plant materials, soils, and ores.



13. A conposition conprising the liquid extract as clained in claim
11 or the extract powder as claimed in claim12.
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8. The extraction method according to any one of claims 1 to 7, further
comprising applying one or more waves selected from electromagnetic waves,

sound waves, and ultrasonic waves as the extraction treatment.

9. The extraction method according to any one of claims 1 to 8, wherein the
ultra fine bubbles are generated using a ultra fine bubbles generating

apparatus equipped with a gas-liquid shearing mixer.

10. The extraction method according to claim 9, wherein the materials to be
extracted are immersed in water and the ultra fine bubbles are generated in

a liquid containing the water by the ultra fine bubbles generating apparatus.

11. Aliquid extract obtained by the extraction method as claimed in any

one of claims 1 to 10.

12. An extract powder obtained by drying the liquid extract as claimed in

claim 11.

13. A composition comprising the liquid extract as claimed in claim 11 or

the extract powder as claimed in claim 12.



