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the benefit of priority to United States Provisiona

Patent Application serial nunber 60/785,178, filed
AftemenhDodket RQJEEAWY.2Hh i s hereby incorporated by

reference inits entirety. Field of Invention The

invention relates to extracts of green tea species,
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extract i onsEstraps, ard MewtiousdConiprisingtGesdn Tea Spdcies
Background of the Invention Tea or|0|nated i n southern

Chi na sone 4000 years ago and is consuned by over
two-thirds of the world's popul ation. Tea has an
attractive odor, excell St and heal th
pronoting effects nahnﬁ} Wégh@ﬁWﬂgF popular beverage
|n the wor | d ond only to water earlg as_30

Thig égplg,gégm&@ Bg;hq henedhioh @§18“E§’st°aUﬁ=§?ﬂ States| Pr0V1510na1 Patent
@licgﬁon TN Hﬁﬁb&a(%] /’7‘85591780&'115deﬁla%323r 99@6 dedch ﬁ"ﬁeli]@oy incorporated
cl ent |nese phar macopoei a "Ben Cao Gang M
bywefdaréren in dsientrgtyt he M ng dynasty (16th century). The
source of tea is the botanical, Canellia sinensis.
Literal |y hundreds of t¢&a8dafnentpproduced fromthe
| eaves of C. sinensis and are generally classified

i Nt OTRNI@EntiR RNat&loCHFab ST HdI feer A1EE I PhERNoft arlng them
partially fernented ool ong, and f y fermented bl a

usingzseq@ayie| ¢NtERCH IS, ang rﬁeth%@rofdfeatm@t thesepdeae
famly, is an evergreen shrub or tree that can grow
to a hei ght of 30 fdhickgidondwgrhe Inventiorusual |y cli pped
to a height of 1-5 feet in cultivation for tea
| eavEs. origieatpd amkoutberha@hind yorne 000 edansi dgb aher ik -cgneemed by over

hai r ong- ovate | eaves cultivated and
t“’i?rté‘fféi' %ﬁ&‘? AL prediiogs Tra g s disedve R esop iy aaste, and health

pr@fn@tm% @ﬁ@ét?h{akl qpﬁieqﬁés@% gﬂapﬁe&¥a¢ h @d \95r1&1%l:61{dyonly to water.

both g een and teas are derived from
Mhﬁﬁm&%&ﬁﬂﬁmmm@bHMQMmeMmMMﬁémiﬂwmmwmm
1froce55|(?r of .t he Ieavgijthat |fferent|a%es(;h » writt
el geoqided iy the gpgicpt Lhincsg phymagpngeia Bl a% 0 wiitten

ddrﬁl% ﬂh@m’[ﬁfg @fllﬁlsf%i' chfdeertl®) AR RREEE b esh Isoth‘é’I ﬂ)dtatﬁ&g Camellia

then rol hese | eaveS are allowed to fernent,
SiRaA e htpwélythnedneéeo etyrhanvl pgm(t@ad &ohi the Jeayes of Q. sigonsis and are

ge%lgrglﬁ/ 191%559{26dpg/ U%%eoeozr/la 4%%% aets Obaog% rﬁenté’j‘({1 grecn tea, partially

ng arorratl C rings. erme I on OCCurs as

feBN@EESo lond) ahdl dilNoferrpeitydbleciolcaoxi dat e, reacts with
the tea pol yphenols, particularly the catechins [1].

In thfnclfas/cdl, HhRetbet 88 tIRY PRUEEIORMIlNS ¥PURGIBRYRRID or tree
are not pern1tted to oxidize. Instead, the |eaves are

thattcanrgeely tavheishi of30 feetattiavaves i iudeal invadipperktprekeightiofd -5 feet in

ot 181rlvornl%atlgaevets ©arhe plant is heavily branched with dark-green, hairy, oblong-

ovate leaves cultivated and preferentially picked as young shoots. Older leaves are

generally considered to be of inferior quality.

Although both green and black teas are derived from the botanical, Camellia,
sinensis, it is the processing of the leaves that differentiates the two types of tea. In the case
of the black teas, after the leaves are picked, they are permitted to wilt and then rolled.

These leaves are allowed to ferment, converting the tea polyphenols (catechins) to
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catechins. The chem cal constituents of green tea |eaf
i ncl ude the pol yphenols, nethyl xanthines, am no
WwW@ei0da9980er gani ¢ aci ds, carbohydrat es, protei NSPCT/USWDTIN64830
l'ipids, chlorophyll and other pignments, ash, and
essential oils, see Table 1 [2,3]. Froma conmerci al
phaeiiphénsh egil deimisg almjrp@'p mings.t ﬁgnmmlteyphmomrs aghf enzymes, including

pogjfpélgﬁ%]poe%l&ag%rrle% %311 ht§d| %ah]go }{,%Pls ﬂ‘ﬁflﬂer eﬂ% catec%ms [1]. In the

cakloWR¥RLn t@d duct'i‘dhe e PdungOBStek tave AbISptieda® oxidize. Instead, the
t heani ne, essential olls and, the water

leas uisP est@mmln othich sastivigfee tholoyitativn anzyaes, Hhye preserving the tea
Ca%e%ﬁl%gt |y been shown to have inportant biologically

ene '|ci ally effects (see summary below). Table 1.

Pri che cal constituents of

chent 551 GRS (Resiaons apy “Reghiie? 1T EudMHE polyphenols.

methykxanthires,” anmino -acids; -orgarmic -acids; 'Célrbchydrately -protetrs; ~lignin, lipids,
-------------------------------- ssentia

chﬂnranlmlbﬁn@ mthfrfapigm@ntﬁolaah,| a@l gbyestialootls, gl %Jﬂ@n]ol[% 3]. From a

‘%EEI%D Qlo&%lc%? tgn | i g p% )&E%IE(&%&:%% (iafggﬂeoﬂvg%g&p traditionally

co@@kib@daﬁoeeéndf gr&l)ar (u&pa])tancEpthgﬁlﬂhé)Ccﬁh@c hmﬂstlgﬁhisat elowever other
cCG (10.9) | ocat echin (EGC 7) Caffe
cls@\exlwl B@Pfit%ftm%/ é‘SCht %Sa@@am%ftrhé. eéS%l&lPIdO@m %4 dge ﬁ’raéera@q%ble -cthanol
e [ )
1n§d1?l¥l§ n€3£§§§@cﬁa a¥§) erglll %&8@'5;%@% %ggwﬁ%n gﬁg:@% 121 anﬁ]t biologically
behitAaiallnsffect2(sGe sdmmhtyrlbehm)hi nes 3.5 Caffeine* 3.3
Theobromne 0.1 Amino Acids 4.0 Theanine 0.6 Oxalic
T#sle d PBinbiple chemical constituents of green tea leaves.

Chemical constituents % dry weight
Essential Oil Fraction (primarily volatile oils) 0.1
Polyphenols 39.0

Catechins 25.0
Catechin (C) (0.2)
Epicatechin (EC) (2.2)
Epicatechin gallate (ECG) (1.9)
Gallocatechin (GC) (8.7)
Epigallocatechin gallate (EGCG) (10.9)
Epigallocatechin (EGC) (9.7)
Caffeic Acid Derivatives trace
Caffeic acid
Chlorogenic acid
Flavonols & flavonol glycosides 3.0
Quercetin (0.4)
Rutin (1.5)
Kaempferol (0.5)
Other phenolic acids (tannins) 12.0
Methylxanthines 3.5
Caffeine™* 33
Theobromine 0.1
Amino Acids 4.0
Theanine 0.6
Oxalic Acid* 0.6
Polysaccharides 13.0
Monosaccharides 4.0
Cellulose 7.0



Pol ysacchari des 13.0 Monosaccharides 4.0 Cellul ose
7.0 -2 WD 2007/109802 PCT/ US2007/064830 Protein 15.0
w@e@anowsonci ds 0.5 Lignin 6.0 Lipids 3.0 Chl peDpkaobt/o64830
& other pignments 0.5 Ash 5.0
----Protein - - - - oo oo *Toxicity Geen tealxdbntains
30- 28gapolagplenol s by % mass dry wei ght. TheOmajority
of Ttigeme pol yphenols which al so have been regorted to
have bl greatest bi ol ogi cal ly beneficial agigvity
are ¢ grofph?p(@p@th&ﬂggg@h “catechins". The ppisnci pal
cate ncl ude t fol | ow ng: 50
( ) epi gal | ocatechin-3-gal | ate (EGCG,
O%al | ocatechin (EGC), (-)-catechin gallate
é’pl catechin (EC), The hi ghest concent rati ons

(CG)

th d EGC,. ECG
hzc 'r@%?gﬁl ﬁ@aoéqngépg 3@15545 t p%’apéf‘eﬁre%y Vhaasy rinWelg}lt C1he majority of
th%lﬂo%ﬁﬁEﬁ‘&p 'wrlho(h%o’ hagie )oe&fi‘lleb@ﬁ@& RAVE tt&aéréa%s@ b(o@ally beneficial

-)-catechin gallate (CG d (+)- catechin (C
acpms en¢ the faivenls dguawt g |“e®echmﬁy Beaefrincipal catechms Include the

foﬁl?%sﬂ%go@)qﬁﬂ%%%) ot Stﬂlg'fé %“ﬁh]%e @g}@éﬂ 6 -eng@)ﬁpgﬂ??q%gns(EGC) (-)-catechin

gadlatel ()2 ged 'eﬁlc@tfe&ﬁﬁt(EC) amk i GRECEIHRERAItNS i BChS order of EGCG
nitrosati on i nhibition, and inhibitory actions of

foljpwed HYEGGECG.aRf idscreabing eerdge| | Othsut caesharnst énstuding (+)-
ga?lgca{%gcrhni? (GES! t(ﬁ'ug%ﬁ_‘?m@ i o%alﬁ?r F@B@g}ﬂgﬂc%ﬁgﬂﬁt ' pgtg't” G), and (+)-

roups al SO ‘e I Ca

caF@hmeé(a)nmieepreielﬂe iessiant qadntioes. (MEDy bekeivlat diological effects of the
constituents have anti-oxidant activity

cafgehins A8vh h%anu gudiedi Fhey ! Incliei W e A g e, phtigputagenic effects,
anﬁnéa'rm (?% @f?éc'tsvh tYosa@Hf inhw&? rana%tdlu fd CthIlS of growth of tumor
ol0gl ca ypogly

I nMun ancenment activity,
andatrinirtajizedygsl hup ind estfifiect (acha)lmaﬂ yellsantowevelr Ioﬂmmhﬁnycal constituent
activi [ titic |ty anti -

ty, ntj.- Cn
SreRy ¢5e fﬁxhﬁﬁdbla cally hepelict e? S~ Het iSapRle &ﬁe%?ﬁ?‘ﬁlé‘l oil (EO)

chethlicall @ n@ubifb YhaVE e&upbﬁea@n%tm d SNDRMEIRE Q&Mt‘y” ta¥si-bacterial
cogni tive enhancing activity, an i -cancer activity,

actigy,o pntotveelt |avteVlag admiseancer ettmaty, i suhenlegieal deanedoeent  activity,

a ct.ivi t er noyr e ree ..
s PRE e oaesivig FipsdPiddiiis At Pt e omy, at By S et dormatiti
activRg smdigal actﬁﬁgvaﬂﬁglaﬁﬁ-a%mswetdsﬂs a&ahitydi aleddife (T) has anxiety

activity and i nmmunol ogi cal enhancing activity. To
repuqing |al}<¥ “oedeanhareing aCtivily ag&tutlmz CRARIngAg gict ity eantiteaacy activity,

Cc t Cc i £l r
ne% %n%tggtiwe gg??' Mt ¥ gtg/rglf sec%%s %Fotrl](% #]gl {v&%ﬁ{a rgﬁhcﬁgﬁl activity.
Fdrﬂﬁfrﬁmeuthe(‘green tea polysaccharides (P) have anti-oxidant and oxygen free radical

scavenging activity, anti-diabetic activity and immunological enhancing activity.

To briefly summarize the therapeutic value of green tea’s chemical constituents,
recent scientific research and clinical studies have demonstrated the following therapeutic
effects of the various chemical compounds, chemical fractions, and gross extraction
products of green tea which include the following: powerful anti-oxidant, oxygen free
radical scavenging, and nitrosation inhibition (EO, catechins-primarily ECGC & ECG, P,
extract) [4-7]; anti-mutagenic activity (EO, catechins, extract) [7-12]; anti-carcinogenic

activity without effect on normal cells (EO, catechins, T, extract) [7-13]; skin protective
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effects of the various chem cal conpounds, chemi cal
fractions, and gross extraction products of green tea
waowkiochodsnr| ude the foll ow ng: powerful anti-oxPCEIE2007/064830
oxygen free radical scavenging, and nitrosation
inhibition (EOQO catechins-primarily ECGC & ECG P,
(E€X toateehins,[ B -c& ractan®.i Hmnitladéni d; atdt'-ba,r'd'toyas(c&@r disease (EO, catechins,

ex%at - h-i Mﬁﬁ%ﬁ? ﬁg#rl&pgii 1]4 (ﬁ%?%@ ﬁ% relfngo%%%lecand cerebral protection

(ECht &%Uhﬁﬁs; T, Peéktrr@&j 1§,7198] antﬁbédrﬁ;d@ﬁt@l Qedehdee (ext@eN20]; anti-
2007/ 109802 PCT/ USZOO / 064830 O, cat echi ns,

P,
ostseppEsts) (ckigact) [£1];1mmung, elnt@pce@m i(extenet)i [89hgwtirvral, anti-HIV, and
angl- a%?eﬁﬁl ggﬁf tCﬁl‘I‘igl ! ﬁratct)eg%] ?}f%gjhk ﬁg%st %1?% tJter% ogeneals (catechins,
caﬁéfn@bﬂ"ﬁbxt@fc@t [estzﬂpmntl(a@ﬁig @ateeloihs-RE.GA,, exBRact@X23]asixlicty reduction,
[18, 19]; anti-periodontal disease L&ext ract) [.20];
m%?f% pnhagesre aihpETiteve( xereE (f> pomct) [RAdfihenerin, irfidhietsae (P, extract)
[2§ xtract) [22]; anti-viral, anti-HYV, and
anti-bacterial (EQ cat echi ns, extract) [23]; weight

Ie)(:ts f%ﬁ‘l%ug&%geegp t?g ese{n%raﬁl %EFe q}S’t i x1 f f ) 1gh-|_d%sr %6 tnf potential

oUtebhe ofadmsﬁhpftldxﬁ@lftgrbetmﬁea beﬁﬁwgis anl m&ﬁnal pretiucednttel dé@clopment
enhancer extract) [25,26]; and anti-di abetes

P,
ofesaficEst ljelatfcwl}sor@&r& pishigt girdien adythinyagy eﬁ@étr%}me)?tleaifdésorder& and
ca?feglenfbt}qctltglx {n%nﬁe st rbgn ﬁ%%ﬂlegso S%&Fléagﬁggde Qﬁ%lﬁégﬁé Slﬁgonrgnia. Moreover,

out come of consunpt i gr ee ver a
excedivel coaburpptactuct saffcind bhenggenaedsojprrenand stfess-aélbted fermone release.
rel ated di sorders ch cardi ac arrhythni as
Blgad PFShiE sy e Cuddhe ﬂweeafafta%@dt woke jafq increased when
cxX0BRIVeRaTBMe BYcdnklhed | ness, generalized anxiety,
i nsomi a. Moreover, excessive consunption of caffeine
exa I r .
B oo g 3 B 1%.?301%%@%@%?% £legtifil, RPLEPARIYT KLBARE extraction
pratdssssk passdntdyt aokieabar greencneeq:ﬁedhonh are smpeetsmgmimg their chemical
caffej ne i er\l}cons In view of the | ack

COTYRBI AR ns T PES, S %tcf% VEEdedi A apYentt rwagv%@r: ggreen tea extract

%ﬁo‘s%hé Bt chBMEDRFiBied @§s%§t‘?d'lt0|1 c@tEf@HuIlsa@ tR h g%heE@Gteﬁleanme and
products are suspect regarding their chenica

podyﬂapzi@rltie ohanicTheesstitwbiatt fracsionewib dowroe fipime ebnepmerations that can be

reen t ract co sitions .tha
prp s o Sl el b e fAE AftounS STRORS S ait Ay 414,281 acting
phESegidan@and Rexdicalyd beRPicks aaehakd dﬂl@m@dﬁ@ Bdrsdtuents.
constituent fractions with | ow caffeine concentrations

that can be pr OduceﬁuWJ?yﬁf{%%?éu Zed and reliable
I'y

anounts of these synergistica 14,28] acting
phys'lﬁl ?g %&{ ﬁ{bd & Cﬁl%)iu&??@l%ﬁﬁ' ! aggl%gﬁ] ge?aspemes extract
chemical constituents. Sunmary o nvention
coagPBaig, a fhetiqn ksany a iDikentinalysisaeh &R b Tirae ADGRIY i s apectrometry
speci es extract. _ conprising a fraction having a Direct
Chﬁ@fﬁ?@%‘i@‘?é@@@éﬁgﬁr%@ {OBART) nass spectronetry
chrormto%‘lam of any of Figures 6 to 25. In a further
embodind derther rrmbogdimentt theogsrack é@maﬂ&eénap@gmnow gdecel from the

gré%;? ypﬁﬁﬁl g%lgla!l? Fsceﬁﬁﬁls ﬂng c])g)flyp?@ ﬁlgglkalcclﬁlrlde &nd combinations

eno ol ysacc ari trons
thereof. Ina ﬁu’ther ernbodlrnent the essential oil is selected from the group consisting of

n-hexadecanoic acid, tetradecanoic acid, 9-hexadecanol, 1-undecanol, 1-hexadecanol, oleyl
alcohol, 9-octadecen-1-o0l, nonadecanol, and combinations thereof. In a further

embodiment, the polyphenol is selected from the group consisting of catechins, flavanols,
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thereof. In a further enbodi nent, the essential oil is

sel ected fromthe group consisting of n-hexadecanoic
w@ediod/1098e1 r adecanoi ¢ aci d, 9- hexadecanol, 1-unPEESNT/064830

1- hexadecanol , ol eyl alcohol, 9-octadecen-I-ol,

nonadecanol , and conbinations thereof. In a further
flanoholdglyersidess el pahbiphidors| thersof ellre e tfedhdrr anbadimengr thepeatechin is

seREFRUESD 0% GrorBSr T g oh o BPR) 63 epitedipy O pRERRin gattre
(BT b Mafch@Bsin t(Ben egfigal lodatdc ik igh ek (BGLTH] s@gduocaﬂaann (EGC), and

catechin is selected fromthe group consisting
cogahieations thea}}of elyi & dprdlecj ombogmyent efhiccliavareli i sgb@‘lcteét fgom the group
COSIE% 09 uel%g gdggltrgl&l&a?ﬁ( %(ﬁktg@ l%ﬁ@&l&%ﬁf ?fﬁ&\{é‘ﬁoq glycoside is
kaehereof . Ihm @Jrf[hﬁirtd'iﬂjod&ﬁm;j itthee pb lysddaRarideaisandéctds frorn the group

selected fromthe group consisting of quercetin an
conggting of %\‘u‘é)SPmrﬁlﬁé‘Psee%éﬁPWe ARamMnose Xylosg HFYNC 4gig @B P‘a@bmatlons
k r
D 2 chas s oSttty (Pl TGRLBELIL: oF R prcsen; myention are
submmgmmbdkﬁxﬁaaﬁhnmasmhcgaﬂannamam rhacmmose, xyl ose
uronic acid and conbinations thereof. In a further
enbogi aRinther EMBodi@et) thee@nSie Qif %Sseﬁﬁaltd”iElngr&&aﬂﬂhan 2% by weight.
i nyention are substantlally free of caffelne,

Ingfugthepembegimients tha gmeunt @of ehisptiad aboi frram e "y W&%ﬁ@un’felght In a
fu Be %@f‘o‘aﬁﬂl t, 1.%% larﬂoﬁ f%@&%ﬂalt&ﬁﬁ fﬁ%ﬁl ?U‘VW’S@@W b}f Wlkgh@ In a further

urt odi ment e anmount o ssentra
erfioalimn 28 tht @nd b dfyasmtlglrml islfrona75%uo O0%r byewbighti. nent |
t he amount of essential oil is from50%to 90% by
wei diata fukthci@erhbddiment, tlﬁmﬂﬁlﬂfﬂblﬁbolybh@lo&iﬁ@gmﬁteﬂfhan 40% by weight.
essential oil is from75%¢to 9096by wei g

Infq, further cohpdaichefle ampent pfgehihenoldy rfry»ﬁhé@]& t0|9§% by weight. Ina
ﬁlgcﬁ&aén%odﬁtﬂaﬁ tﬁg 4?1*3)5#’@&%%%@1% ﬂg%lhuﬁt“ﬁ?d' 9 8%vel\£rﬁht

e anount of Yot 0 90%

her {o t he a nt of y 0
f r Om 7% %‘%Hnen arni)lﬁnt rED %’%agﬁha%%ﬁ g %T%ag?r J[han 15% by
wélgﬁt aRD4l Iﬂirtm:ﬁr embbmm htihéladﬁ)uhﬁ oﬂp@l@ﬁ&bhatrfdans Ealh B¥% to 90% by
ght. In a further enbodi nent, the anpunt of

W%iéhtys]a’c% fathea embedmicaitn e ggnoygnbobpekysacaariistis fom §0% to 90% by
h 0 0
B ARG ORRYm B S O pRSLKERGERAL i e 0 07 by

wtipkt. amount of pol ysaccharide is from 75%to 90% by
weight. In a further enbodi nent, the green tea species

ext fIfrlCat AIGEHEP leh R 8inksht EHS Gg?fédna{eanplec1e§ eaac? YoinBrifok%nbyssential oil
9 a catechin from 15%to 98% by wei ght, a

frqrﬁéla/ﬂtqq@% 0y 1y aghts Heaterhan Fomysi ek 987 by weight, a theanine from 4% to
PR %ga%?gq{@ LS LA BoBEM DY DB iah Aot her

I nventi on re at ood or

nedl t the green tea, specjes

of t p‘c?& EPRCC {ﬁ@ '[%F%‘H mYﬁi%“gﬂcE?lﬁtSP t%g et mFﬁ%Sament comprising
th@gﬁ}%ﬁ‘lﬂéa JIpBYiEN&:itRBt 6h@pRSert onvanti®i.hod of preparing a

green tea extract having at |east one predeterm ned

chargchgthes hipectC Q{Epgrb@hngw&%%%taltealtbsé rﬁéﬁlédiﬁfbrréﬁaﬁig a green tea
green tea specles p ant material to yle an essenti al

expiabt Havagtat daast (alegnit@epengmmd dhagacteriotne caanperising sequentially extracting a
green tea species plant material to yield an essential oil fraction, a polyphenol fraction, and
a polysaccharide fraction by a) extracting a green tea species plant material by super
critical carbon dioxide extraction to yield an essential oil fraction and a first residue; b)

extracting either a green tea species plant material or the first residue from step a) by
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a pol ysaccharide fraction by a) extracting a green tea
species plant material by super critical carbon
wale@rilesoext raction to yield an essential oil PECEHU$100TI064830
and a first residue; b) extracting either a green tea
species plant material or the first residue fromstep
alepholiy extiBevD 2@0ﬁ¢1¢o@1801201miﬁm0132(f@m@@4®30a stevhotsidue; and c)

xtraction to eld t e P | yphenolic fr on and
ARG hSSrente Sl o ey B ibng onc TR Pl arfgpiatine e
pdlysaBehati@® with aldohvplosficl@Xid Ritydab¢hasiae fidét@s. pi t ati ng the
pol ysaccharide with al cohol to yield the
pol yigac ahatt dgpbidtht, aRe it r@sﬁw kORI stgg"apfy fERALD décaﬁemated by
first residue fromstep a) is further decaffel nated
suscrpstlcadlcalrboaldwadd)@ﬂradtlmx| bea éxthencmbadimeht tlee pojyph@aohc fraction

: di t f t furth
iR %ﬁrﬁ%bwt?wﬁ éi%aﬁ%ﬁfhr‘: ro?g%?—p'&‘é& o'gfapﬁ§ in a

further i step a rlse | oading in .
an Xt} éle? 5 ﬁﬁiﬁggg%frnt @t%& &0 n@ lgﬁféeg du g %ﬁﬁactlon vessel
orORF %kééh teg)sg@cq ﬁﬁnf? ALRQRI: dQ)O Xédlﬁngi REASHN SHPEHE 'fu'nfiérc ﬁlpercrmcal
condi’t i ons tacting the greem tea specles
comeitens; 63) acmiacttimg tbaptvon tadi mt:ldepl‘aot materia| mnst tharwdrbtb)l dioxide for a

colle t n n . essenti al fractlon in 0
it * | Rolo R forSuif ol fhton 3F ap Caftcfih pRer " a furher
erﬁﬁbmhérﬁe Steftha§ QUTtHRE chMBriRS slﬂeltmgathe%skexﬁﬂaﬁml CAEmIANRIRAIN ratios
ratios by fractionating the essential oil fraction
bywiteeticnayng éhe epsenidal] oit aﬁrabbw dvlﬁb(aoﬁelpﬁlca@@almmon dioxide fractional
segar%eo;n? tFIS??r}Ié:\I)fgcongh T eonﬁso e qeglépe?% 106acondi1t10ns§881p6156 60 bars to

800f baps ef presqratt 35°Ctd 909C. Qn d furthef Binbbdimcaty3opkromiidal conditions
supercritical _conditions conprise 60 bars to 500 bars
coptprise @9 NiFetoad00brreot pregareat #4°@ 19 8P herln énfyliperppodiment, the

tl&l?{%ofﬁ)[ ﬁl{ﬁ'ﬁtéﬁ? %g I{Hu%ml F&Rh& e?nbla Hﬁe?ﬁ th@tlﬁwe i thgﬁr

ment our. n a furt

S?E?ﬁ'a{%%%pec@m% SEPOL G650 PO R i

plidtamtsiigpr e st Rsidie BbaNE 4)owisohy glabhJIRIsodeht fif a time sufficient
sufficient to extract polyphenol chem ca

to c¥Haet qugmego Q)enpga:-]i @ﬁ@ltg@tsaq’?ge@g@mgoqugq@ﬁu%ﬁolutlon of extracted
poef%gﬁl{eﬂ@éce?r}?nﬁ@a{l)égﬂs@&?&lg#sf%(?l?%[% d@ c‘;h]%ﬁg]? bh BHﬁWSzSadFJrBEﬂt resin column

rough an a resin’co
whidreinetha polyehprd licpteisttuicnts coa !Rtisdrhc&i’,l t33 atwingdhorcbffdine Fpmpounds
eluting the caffei ne conpounds . mthe affini.t .
fromgdl %f%ﬁtty adionbend 4siag .aa.'ygld& Pﬁuahs WAt 4) o atl the polyphenolic

chehiitall RGndtiEeRORORD @O L ffhity CORBILA r&AD %Elh% uge ﬁglérof afl&mo lic eluting
the affinity adsorbent resin using a al cohol

soé»tem i Inqp fustbénvamnipodithentath diydivesl calotbio do hrsml compigses ethanol and water

dr o-al coholic so] ution i ses etha
wighEheif FRgSh eRndiBiitiash Be (R B il Gss et giadiment, the
hyldfo-8lch RS Iich@ut OFRRHPIREY ethhikte anﬁ‘ Yt @-vahs &R Qhé @th&ﬂﬂllébh&‘ﬂtratlon is
conpri ses ethanol and water wherein the ethanol

2%ehyerrighit ilore fusthepeuberdimgal, giep. 1)1in carricdiouhet 30 °C to 100 °C. Ina

ﬁﬁpr eqn nr%%nts&g %% caﬁle%% |€{3 g() gt;%o %O ‘%O ﬁ tRl :Iitglo elfﬁ:b%cBment the

rent, 1§ carried

tirke ti® 1100 Hourd. N 1a 4 uutther elﬁﬁ&ﬁﬂieﬁierthe tih€ is tli-frehduss. 1-ThOa further
hours. In a further enbodinent, the tinme is 1-5 hours.
embpdimengy thg djme BAdedISrent , t he time is 2 hours.

In a further embodiment, step ¢) comprises: 1) contacting the second residue from

step b) with water for a time sufficient to extract polysaccharides; and 2) precipitating the
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In a further enbodi nent, step c) conprises: 1)

contacting the second residue from step b) with water
wo evo7aoesde sufficient to extract pol ysacchari BeEBUSBNT064830

2) precipitating the -6 WO 2007/109802

PCT/ US2007/ 064830 pol ysaccharides fromthe water
p@yﬂamhaddesb@roml tboketer poletiblp by atdobel preeipsatianr tiner further embodiment,

d| MENf. o~ L K at 70 o N
th SRR RS ot X2 la b iog b RafR ey BafR0 °G p 20 C. tna
fuftéd élﬁﬂiocﬁrﬂ@[ﬁgﬁfé&ﬁﬁe isthe hbhfﬁe S firthe@HBSHmbR, he time is 2-4 hours.
further enbodinent, the tine is 2-4 hours. 1In a

Inf yfgrthar camiodementnthe time is i2nboyrs. Anpyp figreher ombgdimgenthehe alcohol is
ot ﬂ{% di ment, the alcohol is ethanol. In another
aspect the present invention relates to a green tea

t t d b th
o oS Bne BB TS TS0t MU ASpEREt HE prestnges species extract
preputedby M h@hds@F thdprdsc@f BRBnti@A Speci es extract

conprising pyrogallol, theophylli ne/theobr om ne at 25
to %W%Mhﬁﬁeh%&t ﬁfe féfbgetﬁyﬁlg&ﬁ olnolr latessrﬂ é%naféa I%Eles extract
0.1 to 5% t he pyrogaei , coumaric aci

coapr3ing pypo@%)byheqpby]gihc/tmbbtdmn@y‘r b@w 3% byamadght of the pyrogallol,

metho si ne at. 0. 0 5%0Db i ght .of t 0
PG ATT ot 01 1 drboher apetemeo el SaimpC antd 801 to 5% by
&iehtadfeBe 121,880 LR8theREEHRSsIBXARE o 5% diSht 4 th llol.
v 1%eam nebﬁO%%ophyl [ ne/tﬁ%ob}?o% ne at 020 %Wgé%/}g © pyrosato

wei gt o Qftndrngs %?e%' p entcﬁkf@lﬁmnn&iqﬁbsc% ea{,:%'réena{ea sﬂegles extract
10% by wel ght o eanl ne Ic acidat 1 to 10%
comypriswei dhgnind, ﬂl&t&)hlyﬂmahhew@romm: exl: Hi0ntoq3id % dnewatgho of theotheanine,

t of th ani ne L nnamal.dehyde at .0 o
a?e&%g%e %E]rngﬁtt 1 4e el[()%;%yh\%eé%liltn%tc %hﬁﬁgeanme g)éﬂlc acid at ]I to 10% by
w@lﬁﬂfebh‘%ﬁé’ -thedn¥lcOSdaR@hat qhinbRe at0§a b} Wed gyt wefght N the theanine,
eanine. In anot her aspect t he present 1 nvention

cineinzddadydo a0 drteerto yaveghicifabe eheanmes andcdmpathasiyrlgtyrosine at 1 to
lo%%an nel,rt %ﬂeqﬁ II i ne/theobrom ne at 45 to 55% by
i?ﬁﬁvtel & anl ne, catechin/ epi catechi n at 1 to
10% by i ght of the theanine, carn osi ¢ acid at
506 th) SURTGnESTERt {HHoPieHGRnITE oGl SHIE 42 | SO ooPEBigy cxtract

&%/priéﬁiggma@ﬁe tth& gh) B AR R@br&RIE CRIAZ QUENY n? weighe 05 tﬁeOtheanme
5% by wei ght of theé theani ne, cinnamal dehyde

caic@hiniapicaedchh atoff tor H&o tb’ﬁ@@lh‘fn@f thﬁéhdamneccamm @mécait @ 1 to 5% by

W(—?itghtooll_fég}é %1 gﬁ/l g éﬁ ic gché Ab %Zgﬂr/ﬂtbggva\}gfgﬁtdof tﬁe ﬂpe%mng eca?echm quinone
at 3. 58 30K byl wélghtoﬁf iR thtanind, Cidd%aniehved ghtl tof 10y weight of the
theanlne In anot her aspect the present invention

theaaying, aecthyd cinngpie acid e Oslhichesbyewehtef the dheaning ggmamide at 1 to
f / y

GYGARER of IRABING. uBF S RERRLATLIBSRL of '@ FEH R weiah of the
thesniiight of the pyrogallol, catechin/epicatechin at 1 to

10% by wei ght of the pyrogal lol, kaenpferol at 5 to

15% 1Ry avh&hhspoét tH@ep&yér@gﬁlvbmon rldtEitd | N gaden RBalsgeies extract

5% by wei ght of the ﬁyro gall ol , gallocatechin_ quinone
compryng RBOBIobythegshyhinchcopramingt dgall0gh by geight of skg pyrogallol,
th@&mrgeg%tte 8. 611tt§03 Pytpfy\@]e%m oPlnd B?rogé(ﬁoqggite&m/eﬁ%tgﬁm Ut 1 to 10% by
welght of the pyrogallol, kaempferol at 5 to 15% by weight of the pyrogallol, myricitin at

0.1 to 5% by weight of the pyrogallol, gallocatechin quinone at 0.1 to 5% by weight of the
pyrogallol, gallic acid at 65 to 75% by weight of the pyrogallol, catechin quinone at 0.5 to



-7 WD 2007/109802 PCT/ US2007/ 064830 5% by wei ght of
the pyrogallol, vanillic acid at Ito 10% by wei ght of

wo b@7pyasonal | ol , and 3- net hoxy-1-tyrosi ne at BCT/USH0G/064830
by wei ght of the pyrogallol. In another aspect the
present invention relates to a green tea species

5% oty veedght of thepmyiregatigl, Wam’ﬂm‘ mid)dlt 1 tohlddnbyweht of the py@Eallol, and 3-
b vve' ht .of the cat echin/ epi cat echi n at

m O%yd-%a%%}nw wg.%f BB har ksdHalby “huercetin at
20 to 300/1)1 %?et of the kaen'pf rol, g%rlcitin at 5
to 1504M) %ef‘sé’ﬁ?t Plf?éen%a’élﬁfu‘?t&no at@%\lt‘? HEBnick species extract

e 1 ght of e 0
gigjrﬁ?{:é a%%gégétrgg 5 %&Me V\//ogjfay E]We(lp g tlw?%of&?ﬁga%gge% tclel? 0 Ikaemp ferol,

cat,@;hmédplqat@hmmjrﬁ)é tatl 03%t by woighbyf t\heikgchnpf@fol,t duercetin at 20 to 30% by

r| c.aci d_at % f .
W?lﬁﬁtn“ﬁféﬁ%'g?eé‘? Fm VI gt %ﬁq 1151”9 tbylw eﬂé“q Y ﬁYeblye\r,@ ?g?)lflocat“hm
quifhela@ 811 090by weidhtlo ShBRh& AN ¥rd] - daVliOSid8t 58 t0l65% By &Rt of the
by wei ght of the kaenpferol. In another aspect the

kasmpﬁﬂh Cflltmlélh aiisang & 1a1106159% by aveghe efthedacwpéeelegoumaric acid at 10

b1 act I
to%/r B We g?{hﬁ gﬁ%%}[ér’]léga illi 8ag1d aé 1t9 /01 8‘;4) %\I)va]ﬁ{lt Of%th% ﬁaéernpferol,
andy3- ﬁ]@ﬂlbkja-llﬁtyroﬁlﬁ& echd to/25pi bathvedht of tt kQ&mpfercl05% by
wei ght of the pyrogallol, kaenpferol at 55 to 65% by

Wel it afthdrh@speytr ﬁﬁtakfe@ént Rveiteat kdatad t@l tg@ee%OPéabypec1es extract
wei ght of the pyrogallol, nyricitin at 10 to 20%

comrine mtosdll Shecopalinaticoguartive at B61ibisauy et af Hopsrogaliol,
ca%ech 5 b¥ec i aql% to lO%‘Eeoy VQ%%ISL% l o]!)}’rogef} Il Ik%er%gferolaatt 5?90 65% by

wélhtldf th@pyrB@%dl’,quéﬁieghht o4 td 302 Py maget lothe @@@gmlbl @nyricitin at 10
acid at 15 to 25% by weight of the pyrogallo

tovighih Py ivecightiod thg Pyropgllalogalioyatagigguingne fh 0 ;S‘?/ﬁ@éaw yreight of the
p}t@ﬁ%llg{i :E?Jl ef@[c{ he 4y # A aﬁdg{]ﬁ) &u/elght fttﬁ? ﬁé’og?%osl)é\%{tt%tm 81funone at 15 to
25%nbgwtélgin afehapwsgily Lacogineeic atc&laatsbetoi 2806 by tweaghtt of the pyrogallol,

g TRE S, PYRoSaLL oL, UheopiLl| e Leobiom e 2t 0.3 5 g 5o

b}p\%@ﬁqu{l@%gglgth nat 95 to 105% by wei ght of the
pyrogal I ol ;" kaenpferol at 55 to 65%by weight of the

B;{ gngHO%er rgl&gﬂ{ Ere@%ntz V&?loﬁoé%lﬁgy%l egg%ﬁegf *etahﬁ)ecws extract

copytr &l pwd)gallgalth@xpapmnbﬁtlreobwmﬁa at &t 8% by&&ﬂrglby)f the pyrogallol,
| ol, aI lic acid

C%F@%ﬁpw&fef@ 85%%3@%& we é)cfﬁlil%pﬁagﬂ@%asmp 550 65% by
nggf){f’(mfo Jy mg&llo‘?fq&%tlﬁﬁf 298 i(p){) 'by%%'i’é[ﬁro'fﬁle &gaf%l %%/rlcmn at 10

ht of the pyrogallol, ~“vanillic acid &
to 12000 by Oaighyt Q}flehengrogallqlhgalbyat@gmh Iq@[n,onara,d 20 to 30% by Welght of the

3- net -t ' 0.5.t0 5% ht  of
PypFBp R aeid R RraP 18l Podiiol i gnone at 15 to
2306 %?tv%ﬁ%ﬁt%f ahdpRBBalle?; %@%@ﬂc%ldeﬁt I2et25% @Wdl@it I the pyrogallol,

yr ogal t heani ne by i ght of the pyrogall ol

Va@ah@@ﬂﬂ a1 &0 EQtodohweighitofale pysogallpdosng3- méﬁhghy-lﬁfrom@at 0.5 to 5%

a ferol at 65 to 75% by wei ght of the
bf%&%ﬂt%fltﬁ%pw}(gﬁle@ce“ n at 15 to 25% by wei ght of the

PyT ol%aano ilér a relctc ld}el Bre%ént 51ngzent10n re%{[esw?é ghtgreoe]; ’Eelglespecfges extract
comprising pyrogallol, theanine by weight of the pyrogallol, catechin/epicatechin at 90 to
100% by weight of the pyrogallol, kaempferol at 65 to 75% by weight of the pyrogallol,

quercetin at 15 to 25% by weight of the pyrogallol, myricitin at 5 to 15% by weight of the
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WD 2007/ 109802 PCT/ US2007/ 064830 pyrogall ol

gal | ocatechin quinone at 5 to 15% by wei ght of the
w@ooegedshonl , gallic acid at 65 to 75% by wei ghtT/08200T1€64830

pyrogal | ol , catechin quinone at 5 to 15% by wei ght of

the pyrogallol, coumaric acid at 10 to 20% by wei ght
pyodgallg ggglq)@g@;hiroqqinwrwlﬂ tocl S&e by waight of the pyoggablyl, gallic acid at 65

N SN SPHE SRR, AT TPR U L ISPLRE, e o e

py%gaﬂlbﬁ‘ dLASAR acidnMENT 1002091t Weighubf tHd PirexlIdl, N@nillic acid at 1 to
hysi ol ogi cal and nedical effects including, but

not
IQ% rbmve@glntoof thepyragellelannd danethpxy -tysespepent | fed0foall waight of the
&gﬁg glng, nitrosation inhibition, anti-nutagenic
ac V|ty (cancer preventlon) anti- car ci nogeni c

acti ncer her a rote

ant i et GERaRT T bR B theEh FarhEaLa Paniging phgiglosical and
mﬁl%aﬁ%cﬁsnﬂlcmdﬁfga%t ol NRkifcdl topradti®iida@dn activity, oxygen free radical

anti-hyperlipidema, anti- perlodontal di sease,
scayAngings t Birpeatiesi éhibitiemn @n@gmé@genmw r@am@ne(ﬁ@ncer prevention), anti-
ca?&%ége uggé vi géanc%r the%rh%r a\gllil}laﬁ) ec . lgnt?—%é}élé %tl-cardlovascular

dissand, rzcﬂtl-am‘ke ﬁlh@rsman&ﬁrazpy, aéﬂebra(ﬂllﬁl@tett&ﬁ],, aamoh@eﬂipedeyma anti-
reductlon nood .enhancenent and cognitive
PesiRReRial AspSe, FREes cRpATBYS MEHTENeZica] cordipacomestyr @nti-viral, anti-HIV
t HQ‘?aq , 1( [ t n
anghgrﬁtfag?e“ Stﬁgh? aﬁﬁ%@? arCU?l‘gﬁt r?glrrnﬁ ﬁctlwty, weight control and
thelasopengaid, omfi-dalzsnesngad aemileay acdmectivhatmdod| émhancenBmit efnd cognitive
ngescrlgtlon of the Drawi ngs Figure 1 depicts an
< y schemati ¢ di agram of supercritical carbon
di oxi de extraction of essential oil (Step 1) and

decafhesy sapemass gt Bendisdasyra @peroymbadinertsy tghtheir features and
ch\Matc{%r]%P& Wﬂ?ﬁg %@ta%gch\f g%%@g %egc;rgﬂg)ﬁano\g § GiBcidihs that follow.

nplary sc xtractlon
crude reen tea cgt.e n.c onstituents
frgctiog i n accor %éﬁéfpﬂp?%gf%?éﬁgﬁwgknsent|on
Fi I hemat ..
ot 1 e BaBBRboHt Cuag: RO POt BN Al AEe AL e bon dioxide

cxtfabibd SEcREGBEBE (SEpent drﬁ%ecﬂf&ﬁ&t%tﬂoﬂﬁﬁé&?e% &fep 2) in accordance
exenpl ary schematic diagram of water |eaching

wigl thegeeseoninfentionl - t heani ne and pol ysacchari des in
accordance with the present invention. Figure 5
depiKigera? depemphmaeyemsgelhonathemats dgagmm off ctha@ol extraction of crude

urification of. L-theani ne and ccharid ) )
ErEqILieq P%}ﬁ%hllil ﬁhﬁg@g ngﬁggew frﬁcttqqé g@aﬁlge W t@éﬁ? prgﬁent invention.

Figure 6 depicts AccuTOF DART Nhss Spectrun1for %
tea Kgpyes al cliicisdan  preamlargn sehcgisis s eigergoroft pe @ fintty adsorbent

TBECJ)%% Q%gﬂd%ﬁ%! S eh ﬁgseﬂpﬁil%ntlo 9 WO 2007/ 109802

I gure epi cts AccuTOF- DART Mass
Speclg‘lgﬂ ?iﬁ%@{s ik exeﬁ%la‘% ﬁ%ﬁ's a((fneg%ﬁrgmforfa v(v:gtlerofc](afl}ng cxtraction for

step presen
L-theanine and polysaccharides in accordance with the present invention.

Figure 5 depicts an exemplary schematic diagram of the purification of L-theanine

and polysaccharide fractions in accordance with the present invention.

Figure 6 depicts AccuTOF-DART Mass Spectrum for green tea polysaccharide

fraction from step 6 of the present methods (positive ion mode).



Fi gure 8 depicts AccuTOF- DART Mass Spectrum for green

tea pol ysaccharide fraction fromstep 6 of the
w@e@saosonet hods (positive ion node). Figure 9PCEPSIMDT064830

AccuTCOF- DART Mass Spectrum for green tea

pol ysaccharide fraction fromstep 6 of the present '
met hidigerq dedgpidty AccoRORJABRT Miagpu Spectidintldgi gitesn tea polysaccharide

ffapACglﬁﬁ }gg@ﬁg‘ﬁgag&%ﬁpﬁ%ﬁﬁg%t mg%%reg%@gel%l %]Sg?)he pr esent
Kg:; 'dsrq(ggge'paﬁé\ézxc' oﬁ@?ﬁg@?"olﬁags? gg?p%%gg?&l g}egn tea polysaccharide

FrRPbY FRRENES b S thelgraChi ARMbELPosHEPi Rbadhe present
nmet hods (negative 1on node). Figure 12 dépicts

Accud:OF- r[glgk Lalel y [ .
gr e:ﬂ-ﬁgreéz (F%glll\@{&f oﬁg i nE?MF rnggs |I$/lclre][{Jl if%ng%tgalget%aé%@sawharlde
frdetign fieni el 6 pif dicpréeatrnCiho BDAREgdBRsS01Bpedey. um f or green
tea crude extract by 95% ethanol |eaching fromstep 3
of tFiguiy 6 eRpicEABQAODK-DART IWAs iSpactime&pr gfdedUeL pdKsaccharide
depi cts AccuTOF- DART Mass Spectrum for green tea
fragomion doinester p @f theguesent mathede@oditive ionHeo¢esent net hods
by col um chromat ography usi ng XAD 7HP desorpti on
packFiggrerhl alepiats ApodiQE-DARDMasp dwpctriBEndor greed tea polysaccharide

s Pl MRS E S i P B P Bt O o ns et
thods b | h i XAD 7HP . .
fosogir o2 St O PARHIRRBO s R R o) lepmercially available
grbliidh ek G TEeR L 5inbS Gés e RAFhodgss Spectrum for green

tea purified F3 fraction fromstep 4 of the present

net hﬁgﬁrpﬁ ‘agéi g&ﬁﬁ“@%ﬂﬁﬁaﬂa& S‘I?écﬂgn?(f%P r%ge%lg)t.ea crude extract by

desor pgti on packing material (positive 1on
935 gtharso1dact agi fodrs stp Gl the ATt Mat® dSecttivanerf modgr een
tea purified F4 fraction fromstep 4 of the present

met heidairdl4 ¢&pidtsnA celT ORI ARIT a3y SPsdtfign KARradnRea phenolic acid feed
desorption packing material (positive ion npde).

fromn gtapet algthelepsisent gncbedsTrgreobupy clursstasserhyr st SR Do desorption
paﬁg@ﬁ(ﬁ}ﬂé@_\}%@g@e by ﬂ.,%td%)gn fromstep 4 of the present

um chromat ogr aphy using XAD 7HP

desog.nt i on-packing, nma i al itiye jon de). -10 .
w0 89§ 05685 st TRIBE A oRIBIESS iGel iR B by 18 purificd 72
fra¢ioh TdIm DART bhER (Ppest heolde by C@Tes ¢h@nayodysiyl @MEeXAD 7HP
green tea (Kai Hua Long Ding) Snegative i on node).
despigtipe paakingempietial (neslivoOPNIAIE) Mass Spect rum for green
tea crude extract by 95% ethanol |eaching fromstep 3
of tFigury d§edpistetdesdd OFrIRGRITI Mash dypeptwam) for Rirgen ¢e® purified F3

depi TOF:, DART S f .
s dlo S 00T B v DA HE o R en i i ap 7P
ddRyrpeioh Paakiduhei¥Bik Q@b ARy ionshét) XAD 7HP desor ption

Figure 17 depicts AccuTOF-DART Mass Spectrum for green tea purified F4
fraction from step 4 of the present methods by column chromatography using XAD 7HP

desorption packing material (positive ion mode).

Figure 18 depicts AccuTOF-DART Mass Spectrum for green tea purified F5
fraction from step 4 of the present methods by column chromatography using XAD 7HP

desorption packing material (positive ion mode).
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packi ng material (negative ion node). Figure 22
depi cts AccuTOF- DART Mass Spectrum for green tea
w@eorflossoz F2 fraction fromstep 4 of the preseeiL/US2007/064830
nmet hods by col umm chr omat ogr aphy usi ng XAD 7HP
desorption packing material (negative ion node).
Fi guFigugxs 16 ecbfipmts M@@I@ED@PTMW&S SpSppemt foamcdmmegpabnavailable

L f. 4 of th t
o o KA R B A PSR 5P SBR Eei g xaD THP

d t Ki nmode) .

Fue;o IE“EZE%QSH%&%” 9&”@@%&%&( i é%e\égﬁ'gﬁ @Fﬁere%rsa giude gxtract by

95t°ﬁ@th9ﬁk§1'lédcﬁ Fff’om%treﬁ%tdf%b QI fefiddé ( &%Aﬁ\tbeioﬁ'hﬁﬁ%ﬁt
met hods by c unn chr omat ogr aphy usi ng

SR B4 5 TSRS 0 I i o

frareatgput off the grdsént mhethadsi hyrboﬂlnmnmbrtoﬁratdgrqfhytdsmngAEe]HP desorption
t hods by col um. chr opat ogr aphy usi ng XAD 7HP
PAGRLE AT %&RY%’Qnﬁﬁ%‘ggl al (negative ion node).
Detail ed Description of the Invention De initions The

ar t i Bignee 22" depis "AgeuTQFD AR M?éﬁ eYnscrem ©f egreery teppurified F2
frftioh FrdR sk téhgf]th%%are%'n etﬁo(a hf“r%? tchl(.(’) ?gQIéphéfh@ﬁng XAD 7HP

gr anmat | ca ect g art
desanptlehpmmg'maﬂma]r(aegmﬁze@cbremem) or nore than one
el enent. As used herein, "aerial parts" refers the

conskighiens dts OfccBTOFLDARS] $MBOYPetumfor| @a¥EScARdrified F3
stens. As used herein, the term"catechin fraction”

fracsigprifose stopreofiicatressal aisthodaa @luiam shromaggianhy using XAD 7HP
AR PR RSOk R Al Ol LT o Conounds
300 RBEG03 BERUGUTPEETB0 MRS Jhst - b FrL g Piified F4

frautien "fEoMRichSd BPthedyrscs adthods becoliifh uﬁﬂowo%m using XAD 7HP
sense, meaning that additional elenents may

deserptior packinhmatesipkfinegasiveies mage)- i s used to limt the
el ements to those specified except for inpurities
or di ignid >25a®qmt$ arad TORelP ARITt MasTHepeteum fog ogrséms ti¢angurified F5

limt th ts t
FERE rRatehhar (st Ehatchegt Foicotin FPERRP S Eots i AD THP
dR@ptien pakinOmelerieh@ac@shehiosibes. of the material or
steps. As used herein, the term "decaffeinated"

conprises green eﬁét&ﬁé‘db%nﬁﬂ gfme'lggéztwtnha_t have a
a

caf fei ne concentration less't that found in green

piSaibsat plant material. The term"effective amunt”
‘a@tl&“ed herein refers to the anbunt necessary to

el C'l"he articles “a” and “an” are used herein to refer to one or to more than one (i.e. to
at least one) of the grammatical object of the article. By way of example, “an element”

means one element or more than one element.

As used herein, “aerial parts” refers the constituent part of C. sinensis comprising

leaves and stems.

As used herein, the term “catechin fraction” comprises the water soluble and ethanol
soluble catechin compounds obtained or derived from green tea, further comprising, but not

limited to, compounds such as ECGC, EGC, ECG, EC, GC, GCC, GC, and C.
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t he desired biological response. As will be
appreci ated by those of ordinary skill in this art,
wo bm7abédsert i ve anount of a conposite or bi oact PUBUSTHETI064830
may vary dependi ng on such factors as the desired
bi ol ogi cal endpoi nt, the bioactive agent to be
del i Ther eatims t ltemposposid i ‘compfising hercewssdpiwuthat inplysive, open sense,
mat ri the.target tissu etc, As used herein, the
it o dddfich ] et FiBe iR Sdedinr 'ses 15pid sol bl e,
wat e I nso| ubl.e. cgngoun bt.ai neqd or derived fraq

S
gr ekl 5™ geNtidtingg, s B¢ rﬂaﬁn}ﬂa ther demergs tQ ﬁ@seéﬁ@ﬂﬁ%daﬁxcept for
mfpﬂﬁﬁey&qﬁlaﬁhmb&at@@ tiRsewirnexadecanoi ¢ aci d,

tetradecanoi'c acid, 9-hexadecanol, E, oIeyI al cohol ,
1- t .
oA kow RRML Shon ), LSRR helien e peive

andethevei that, docionnat iahly affmb‘oihe bpi;lalahé nav@rharacteristivs of the material or
conbi nation with on or nore constituent parts of a
SteSant conprising | eaves, roots, including, but not
l[imted to, nmain roots, ta|I roots, and fiber roots,
st endss usedahicsen, dedarn “deraliengindr SOMpHEIseSTACT: PRergstiam compositions
tthr haQIQ g%ﬁff%lﬂg Qénc@ﬂt'ir C}%bnhqgs}é tﬁagmﬂﬁf f%ﬁ:ﬁ m\?érgéﬂ t%Ll éetalf* @{an{ ﬁltaterlal

eate se Su

phys#ft?a& B CEETRF MR WA REO TR gl Plhary o i

the H@éﬂ&ﬁd)do logit&1e8spofitd. | RgwilgbO e Qitc@bY eiost SBoMﬁMﬁ Slsifidn this art,
to affected the size and %h ysical integrity of
I

the cHpetiviesmeningef a cyrapesite 9alblogctivegeniemgy varyelgpersing ompych factors
t r
as?tge ggsql%d olggl%gll:%{é@égléﬁgg% joattly: 2Hd %&H g&ng dgl)%%é?%dc ttlt‘eaémhﬁosmon of
thpeampsdating Astristhd torgetaistye, etee term "fracti on” means
the extraction conposition conprising a specific

gr ouRs @ked RemG ahe GoxiP ouRestifl Al &GEESHZ esmpyses Qlpidisbluble, water
physi cal , cheni cal properties or physical or chem ca

ingsrlwle o mpgunds bt ANy DI Svn BTN USp DOlKdies 880Ngtdimited to, the
s
et PSR L ENTFe 8RO kR cal il 88, 1l 1834850 Henadecanol,
ESdmera&bBols peciadscdoq tpapiot, and diHydrdaetimd@iiden tea is al so
used interchangeably with C sinensis species and
meangs WR&P deRi MtfSedsfIcRN@RnerdRY IrdRES to &f plemOfhterial, comprising
etc. Geen tea is the pharnmaceutical nane for
whalavdnts greric, et naeembratoaidt enofr mofe constiugnsnitts of a plant
e BELETeRe ToolRhERiRl:, RIASEARATa 10 RHRAHEE AT RS, hPfiber roots,
Faave ‘use erel erm"dgre h ted

st@hd) Slbaiey e sdeds, a&iﬁiaﬂbwﬁi’@ﬁlﬁ/hefeﬁ{mhbablaﬁoﬁp(wﬂsﬂﬁuenf @uartel thdy comprise
green tea species and shall include all . such chem ca

m@éﬁ%‘db‘ﬁd@, ravgtiterls steamegh Beated aisotigiviscauibiseted o PBRB REReessing to
fa{slglcﬁ@ﬁ gk&e% nwltu R m %ﬁ‘ﬁhe T c'oﬁ{blrﬁg'rﬂzgetl?eﬂtthgtok in'ta{@ttﬁg chopped,

essenti a m cal "constituents
dical, @aled) %rodﬂ’aietamthﬁ'w1mmop&slswswcaﬂm;taddt®s SsizAsind phgisical 1ntegr1ty of
her ei n,

one nor e ans t hat
the dlan raﬁsﬂﬁc oﬁﬁ%m %UeR gM n&ﬁ‘ggiaégcams e o Ghaficterize an
extaBlich SOHGR iRt %&%%tus@d afebd SRR BRhIAAGSY bit‘r‘&'ﬁbn Ipfgcesses

green tea), or ECCC (a water and water- ethano
cat egh h&d?{ergﬁ et‘ﬁ@ térﬁ?)ﬁr C‘PiBn” hREANNE %xgr?ctﬁﬁ QﬂtlHF|08mprlsmg a
am no aci reen te a water so ano

specisiol glolup of chermcal cornpounds characterized by certaln physical, chemical

properties or physical or chemical properties.
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pol ysaccharide nol ecule of green tea is intended, or
that nore than one conpound, for exanple,
wm2dvenemderanoi d acid and ECCC i s intended. As RODUA200TI064830
the art, the term "conpound" does not nmean a single
nol ecul e, but nultiples or noles of one or nore
conmpbdunstd hascibriomm “gnecn tre” asefers to e kevanot eomgd glamd'material derived

neans speci fic chem cal ,constituent possessin )
Qi g 1o &M B SRR 3n PGy s PRAICHr op P | BT GiREH g 15 also used
infé@@ﬁ'ﬁgédtﬁgs with! €f €chgs QP& 1€X aktd heahd) eHBsE E}Jlants, clones, variants, and
constituents. As used herein, the term"polysaccharide
SPPFt&ct¢-offreaiolep iy Sephapmescutien! mpme-fer pemyghtionahswiraghioa products of
. shar i - S tal 0 [
g e o AR O TS B B ST e
i ncl yde gl ucase r abi.nose, gal act ose, .r hammos .
ol oA AR (e R S S URE S H GBFen ceppial compounds
foGREMH &akn EANPEIiELAMM shaDfindi®eAl QA diBMicl EmPSuNAE €&@bified above
in these extraction fractions. As used herein, the.
astwelhnas oélist icoatonedseiognd on ehesnriat isperidsy insdydies bumpgislimited to the
esﬁglgp(it)ﬂ gﬁerﬁig%ei ocoﬁﬂ&ﬁ%n? ,!c%téaggs(,) { e(aﬁin\@" gnﬁlﬁ&l%ggcgl)ﬁiaeas?gl on

on or e rati e perce WeT ght

of each of .the four green tea fraction chem ca
con ?tuﬁeé thgreiuh Cs ‘ie | odllreeglh morg cog}&opgg% | mans that at least one
coRPIRAG] JucRAs nfiexHE&RANdIELeIdNa P& sb18bI csiipkibf b @hemical constituent
fraction or conposition neans a fraction or '
ofcorpodédi on li%irgr(astﬁgr_ and peatérttiaangt colyblst catenhip@iidseen tea), or
thga[%f'i‘ll{o%agag ?%é éc% esglru%gehzgr?rﬁrntggl cri‘% E%g‘gére;hﬁt'ee%) gﬂ g{%‘vgt"ré‘%e s OB SP insoluble
patgpacshatidatngdedule gf @adearted idhtendtd, YOthA0Onord @RH08ne compound, for
PCT/ US2007/ 064830 50% of the fraction's or )
cxapio d1-bergfAccaneidetai¢ and Qb uatended. | rokpyn vt artg the term
) L (acti . tio . I
BHEbLNERdod] RO, 2 SRR A T HIBiD EE e 58 bPYe or more
cotipuadt e Als Zleth vy iceh¢ airty tte stermed‘cphmpsieh] nehmimacgiecific chemical

ti i hemi cal. ti t hat
coFSRERE RSP ISV OKT Sheisah 388 (HgHCa THOPE i Whircas “compounds”

ref YOERGhShdiS chbSical donkBG@EQRI zed and refers to two or
nore conponents working together so that the total

ef f g&%uéeﬁ. HESRLGE térﬁla‘ pﬁ)ﬁgcc?ﬁmié) aéttb%”%gﬁﬁﬁggs%aer S%ﬁuble-ethanol

used herein, the term eanine fraction” “conprises
invaitlde podysaddherith eampoedsasbtaiasd 00 dadvell dbohaprved ted. Non-limiting

exg%iq\gzgafa&gécn@ griﬁtg iriczl?cgr Eq%@g,ce?{gg illi;f%srez%aatle;ﬁg(%le, i@érnnose, xylose uronic

actBld QuMihABndtherdogast one synptom of any condition or
di sorder. Extractions The present invention conprises

ext rggti ?Heg?@él é(ﬁlgilﬁlteﬁl'lg nog@?%u{eia{ﬂlé? agsﬁ a&t f)t%gle?ht G these extraction

essentl a , catec eani n
frpdbysacchari des fromone or nore green tea
feedst ocks. These individual fraction can be conbi ned

i N sReGidiHerdidtth® SerfnPfpddfilbe sdferk @ the ratios by percent mass weight of the
chemical compounds within an extraction fraction or to the ratios of the percent mass
weight of each of the four green tea fraction chemical constituents in a final green tea

extraction composition.

As used herein, the term “purified” fraction or composition means a fraction or
composition comprising a specific group of compounds characterized by certain physical-

chemical properties or physical or chemical properties that are concentrated to greater than
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provi de beneficial conbinations and can provide

extract products that are not found in currently
whewmanomsl r act products. For exanpl e, an essenpCEUSINT/064830

fraction fromone species may be conbined with a

catechin fraction fromthe sane or different species,

R{1=70) @f theafractgondhon a«nmpnsitﬁmys ohermayl qrostitbents.odbiotied warth a purified
ani ne fr.action.or haride  fra from
AP S RGP Y FRERS RS EE" b kit soaprinas that arc
nodWBlraBXtERCHY @B%aih @%klb%eph}fsfcapéhe@rﬁﬁaltﬂ}a]%erﬁ@sy@r physical or chemical

predeterm ned anmounts of at |east one of the essential
preprticcthtedating the frantignioneompesititst ysacchari de fractions.

Enbodi nents conprise extractions of green tea that

ar e Theewnmf“ma‘gistidé@ drt Eodgyalicdeandsrefonpoitse or more components

t.hat ff t ed
e b g P RGP Fi s e op P SRy 8&%3??@%
|t d fil t di st hut f th h |
?oniéa@e S pstipe &r@r%élr Tieatng SFHOT oo ERS My RARBIe eanine, an

arhi¥ B?ud'd%tahﬁk% orREVUEHOAMen B €T 1 al or to currently

avai | e green tea extract products. For exanple, the
ess | Q a
or -y Bhmehbaher & AR RORGETMARLIRR (O BMiEad PEN B8R Elorating o
lecddneansyreptamd/fany pohdisacehdisorder. concentrati ons.
Simlarly, the catechins or theanine or
Evnrlcyisacchari des may be i ncreased or decreased in
relation to the other extract constituent fractions
to Dﬂ{eﬂ?fes&fe\ﬁﬁben%ﬂ%h{ PREY chRELEALT RoRtdd 8nd purified fractions of
conpositions for specific biological effects. -14 WO
es3Q0iA! DUSS 02Ty, UB2007Y, 0818 30 lyisecchmedesntyodi nentqr gere green tea

eHREL PR boRgT e YA P TuBR AT REREAS Fuios (ot
pro iy HeatfiGANSInhBika bing - an&r&hgﬁbvﬁm%&eﬁbd@éts tBdiCGdde not found in
extractions conprises a predeterm ned catechin

CUESAEE Hne Wh icatiaciipee dicts. t s cxamplehiph ew@n@ehk fragtionrfrqrg one species
rn% %@gcﬁ\g}lé’t}]{k%gﬁgfl% ceftgéfﬂg tﬁleagtlcgr{] zrgﬂgtéﬂ oS gfﬁlf%?;%n? rgpgtlsles, and that

coentaiigplod, map cﬁ:Xﬁlﬁ‘janbt cbe ¢omybiciTpriths & tn@\mie fla@®n bﬁ@olysaccharlde
catechins at a concentrat| on o&hgg%%ater than 30% b

fraghien figem dfiersapre Qribiitesent gcen &, fo aPatgritodiushsriragions include
fras,cltllgﬁs Bl rh%% Ig)? tdt el HUHRY nséseoflgt Leagth&?enbf‘ﬁle essentia 011 catechin,

concentratio greater than 2% by mass wei ght ch
théemirg:r, eapebysa;ohhandel’feaomonsz eBtbadimentsofonpatse eafraggioee nf gl&an tea that

heani ne i n t.he tive | ant material .or currentl
arg, 4 ] it Pl 1 GbAREE SO ey G SHOBY Of e . that arc
deeomsentgation rel ati onshl ps (chem cal profiles) of the
beneficial chemcal constituents of the individual

G ee%dﬁfff&né@@&b@&nféﬁ{s”% rhsR e f QL it g dm% UREBH Srofiles (ratio

or novel G een tea specles ExtTact] on pro
disia'bingo‘tﬁd)ffthas cbpeichlf constituosn of ahalgtaconsa or relaiohnerhs. found in the

ook BaT PPl B At BN Ll 0SS o, oor cxampl,the
es§&1@1‘é?&g FA&iorPddlcttttation aldyaR m&@as*aa bt Qlcraitd H feYatBAW @he catechin
have a greater purified essential oil, catechin, and

anﬁ@iryh@@maﬂﬂlddlé p@bﬁp@bwﬂd%c@camuat@ns eSuméqjlyLihdq@a@qhng or theanine
OlfC oggﬁgclthtglg %/X/O/ naléeﬁﬁev(\{reﬂi é:%;]ietgﬁl':]e dp 1relrla’[10nf t%utﬂe other éxr‘gract constituent

fractions to permit novel constituent chemical profile compositions for specific biological

effects.
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conventional known extraction products. In contrast, a

novel Green tea extraction for cancer prevention
wa@omdodser’e a greater purified essential oil aPdr/usS2007/064830

catechin fractions and reduced L-theani ne and

pol ysaccharide fractions by % mass wei ght than that

f ounld one ¢rheodi@eete an textractami efethgl prasentatveniien nwy comprise greater

ti onal ext ct.j on duct ot her )
) 2 Pe GRS o0 o Sl LA SERH B of g gmbodiment of
su@li]teb(trﬁétfo‘ﬁk @oaipdisées PhRterPimtestdcah 6sHébhtrat@ Wherein the catechin
extraction profile wwth a greater purified essenti al

cogpq:ntra@g@ écpicater thanHbainiored imiy nabigp pleae ereseria@r conventional green
te% gé%%geé &Q&? gr 8{&1@%@? a}llv%l %Q@Itl *}ﬁ‘% éq( rlse%%vgl V%rﬁe{n tea cPtechms at

a édreerirdiea oégfera&@ tha@r30ps b uatsweikht ofahé bxtmtlﬁg Another embodiment
activity, a high catechin fraaction and reduc .
ofeseels Al dgtions Pﬂaytcﬁélaﬁﬁfh%n Lethernien gapsetiion gd gf%?ftth%h%% by mass
nghtn@ﬁl‘éh \{\Fétggtter fha hd &ﬁfceﬁt%ﬁ 'f %a&%l'g‘f@en%@ Er{géa‘?ﬁne in the native
t mate or conventional extraction products
plmt&ynd:uerlad es cuabitly. avhilabdoottraason pfodoctanxi ety reducti on,
nood enhancenent and cognitive enhancenent, a greater
pur iAl't@dtldth eﬁlﬂlileﬂ eoﬂcéﬂ@ettioﬁhnrewﬂldnﬂﬁlﬁw CREniS$ @mﬂlad) &fi the beneficial
cat echi n, pol ysaccharl de fractions by % nma
chggyiGh POQSﬁawntswitthﬁf Bdhadyah Gregn tge SRRCES eaks thsﬁaliﬁl@ulatlon of unique
r
o b S A i AF o e Rl R S AL BmEE conditions or
alk’mﬂentshe Hon\egamplen ai sovek tand glomental ((hrmm ti cgmpsien for anti-oxidant,
sub-fractions of the catechin. chepcal constitu LS
OXHRER iR TEHEAL SPEPNEIRi, i) HEOSHIO HBIPTOARY Uk e o greater
plﬁlﬁegfés@e*ﬂylaln@ﬁs %ai’é%hlﬁhﬁﬂd BAYsdcBigar i@ %%B&ﬁ&hsoﬁhcpﬂi reduced L-theanine
speci f i ghly bio-active catechin -
COZIQIOW@G%)O% RaY/ WS2Z0hao U8 Ioundt untimﬁid:sn z‘s@achata@ ﬁ@mnaterlal or
concentrgtl on i ner ea ed rel t ve

h it
copsciohr DS RE St o TR AT el i Tyl Breab i Sifaction for

can@tepredifioR Wolufd B&eCatoegidrnpiifdl &s8&tiaPBil Mt EASHhirP RS ctions and
may be used al one or in conbination with other green

reghecgd duthicpniagl and aebysanebarideofrsrsionn by dninead Wekhiiteaa that found in the
G%%H St tn‘éﬁ% Z)’lan? fmgtﬁf”}.{l"B{% e%%ﬂnaﬁ 'H?AHDV& ext‘%%%ﬁ g&%ﬁucts. Another
or examnp ,.SUC nove racti on may
exape slbeivahGraeh thenefattio piofitfer piiteviegitd id cem‘oraﬂ @ftﬁecﬁion could
and agi ng. Methods of the present inventjon conp
bep%wfaa%@nrmél YHB e gicater é’k‘flﬁﬁétqs%?ﬁgalf b C%t?Célab méntheanme and
n E
I REHE BbHAR Rlne WO LS GLRRL Fran B QUATRL By, Green toa plan
matadaloar klioswaswmykationat Grexnt ice exiragtiongvedans. i For easeging activity, a
n_fractio entratio an. i ncre

cat ec
high §%¢ﬁ$}1%ﬁa6‘ft}°nfﬂnaé?ﬁ?%ﬁ ewe%ﬂtoeﬁfheaﬂme an&é@%ﬁ&g%ﬂde fractions by

%Hﬁ@s@%e@ﬁﬁ tEANARNH LAY InOfhitivaREbcANed Mg ﬁﬁﬁ&@gal or conventional extraction
pol ysaccharide fraction concentration, % wei ght ,

prt)thlams malyalpe flesirabilei nln Iqentgaseehr ta@alenatedmetum aneod enhancernent and

coBUEF' GhaBlinf R EILLRB WD FENE TSGR, BRERELS sl o,
cafdcBINE Biid Sy Suiaehdrfde FaRMonEEY NaaMess Meight MsdaBSeBukBinafbive green tea
fracti on, essential oil fraction fraction, theanine

plantaeateris oa genveNtignsil g¥isRcEA Prasecis e heghe epiimelmompopisian product.
by % wei ght, than that found in the native green tea '
pl anh ﬁmtmhee eirbdiorent ofithe rmtl\ieohaﬂl iskaxtraetice tcpapt isipg novel sub-fractions

ofth® caﬁ i clﬁnn%%a @ onse[)%uergt)s wherem Bihd ?otaf catechins are highly purified (e.g., >

95% by mass weight) and the concentration of specific highly bio-active catechin
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green tea extraction for treatnent of anxiety and
depressi on conprises a conposition having an
wo praesserl t heani ne fracti on concentrati on andP@r/uS2007/064830
reduced essential oil fraction, and a reduced
catechin concentration, and a reduced pol ysacchari de
coimpmondosuchhesnE€ Q6 hdsoit/s coneentmation vecrepsed nelateéa ol Gtother catechin

mat er i al,_or.. kno conventi gnal extraction.products. :
cOBORY 1 BIREISE FURPETSTS) Nat i i e b e T B e Gt aub-fraction
exEQBIIs SBa e Bt BEd bIBRS 0Pfin G6BBMatieR WIBVHiREr Afech @&SpurdiRl fractions,

of an essential oil, catechin, theanine, or
othesl petaishhrahgeicad necsntituants.or t harmaecutigalaghemisahtcompounds.  For
exg&?fg Sl ht Itﬂo%%l ca%tlcjc% Elgol'-lﬁgctio:ﬁs R‘xpagr I{RE Isﬁ’l%ta%ﬁﬁ?ﬁeﬁe%?{o@'tﬂ@ {)revention

material or curfently avall abl'e greén tea extrac
offpanet ahd agiklgbodi ment s al so conpri se conpositions

wherein one or nore of the fractions, including

essentihdts 6f ths pr&sahtasitinfidon chbMBAN MBwidMg novel green tea extractions for

pol ysaccharides, are found in a concentration that is
tregiment apd prryantione f fusupnalisorderat Foreexgrpdn amesclpregit tea extraction for
anti %ﬁ%ﬁtaelc‘tivitglz QR&) géﬂ&?o%%?cuﬁgéa??t%gwr l!ngg hS\)I(et 57? ?ntg{re%gesd catechin fraction

erein one’or rnore o ractions, including

coas&rfitibAal afiincreadecdsemul dihedustibr, codtentration, a decreased theanine

pol ysaccharides, are found in a concentration tha% is .
comggrirafipgyandnay Incegsrd Polyyiaehayide drastipn ceacepiraian, by % weight, than
thBhEAd f the SRANR LR PhatdiRl Bt REhdiotG1 Gkt t

TOREd Fite SRR PR bRl B 0L SRR R ETbRRlon product
Aasovah gescaneh espofict ketrprteaefolr sttofe gntvamnion Fowd  dhixeappl may have an
. extractions of the presenLﬁ%Qvention [

conpri se . :
ingrearceli GHES MNERSION: THEUEL e tACHPT ofidioe E%meaﬁractlon and a
pdWdasctadidé HAPkh &QﬁeﬁtPati%Qpbit VIR SichN ehA0MeERLAR @8 mafive green tea
native -16 WO 2007/10980 PCT/582007/064830 green
plamampticenlt omedneentadnal &ndworexgestpaosproduets whrertleir rexeple of a novel

concentrati.on of ,catechi is fro 0.001 to 4 tines -
gt He ??oﬁ’géar‘fb?%tfg{) ﬁYGS?neﬁlétqqsvaélxbﬁi%é‘HHl deegre&%ﬂtcoﬂ?ﬂ{f@ﬁ & composition
ha@ T A in€xshdeaGhdaARS frathieh editehiiiohomdntd@let @kehfial oil fraction, and

theanine is fromO0.001 to 200 tinmes the concentration

a oduepdeqsitechinegpneprrationpans 4 etducedhpnlptaceherida dtacders than that found in
rei h atrat i on | J i s . from
O8RS )RR RE MG B BRI BRESRRRAE hdfoecn
8 2 [ extractions wherein the
hEBh T 4 s 0.001 to 0.99 tines the
conceniration of green tea plant material. i
Ext r%ﬁqﬁwgn%fcom%% REST H(L/gli’?F? &% R islgast one of an essential
oif, T@REhANhMRE EbNpdIDGcCILPRE RBhER 2B Hat §8 FERE ladloup gl%ater than
iIs fromO0.01 to 2%0 tinmes the concentration of nativ
thefr eend 10 ¢bg natmdy greccexear plont oatermher eimmerttlyeavailable green tea extract

concentration of catechins is fromO0,0l.to 4 tines the
RO EPe S B Bre e s BEROHE HhETFi g, Ar I e fractions.
in¥@mei RsdehiBalC QNS HatcRhingN tBEaniMdeant NG lydaScHabi@dy, Oafdl thénd in a
200 the concentration of native green tea, and/or '
coagentigtion othet whegiskisr t then dohclonnd aini oatinf green tea plant material.
EIBQ&(M&%&% MY goerﬁ i {)&&@iooﬂsov]vhérg'nd'gnet {)lngféré Hf the frflctions, including
Concent ration of ‘hative green Ted plant” mat eri al-
eskantinheil et &hiB X tHeakink OB pdlf sdcbigiride g Seatfourndvdnd k@itentration that is
conprise sub-fractions of the catechin chem cal ) )
legsothar ithatdpiengd Watativg secn Cagylans feateial niipawpramayatt efafhe bio-active
chERITRP OBty Rl FE&RNs 0F ofddfi t@e?{'l*a‘t’)f‘e gl A0 s BLEI &lample of the present
catechin chem cal ‘conStituents that isin an amount
ingene@he rFosrexhmp ke extrdrainng bfthef osedt inventadn vempriseelitadtioass wherein

| ant material catechin chem.cal ) ) )
thg concentration of essentia ofl]ls 18 %rornn}).%%l to 200 times the concentration of native

- 16 -



constituents. For exanple, the chem cal conmpound ECGC
may have it's concentration increased in a catechin
waeamflomel i on to 60% by % mass wei ght of the PCT/US2007/064830
sub-fraction fromit's concentration of 50% by % nmass
wei ght of the total catechin chem cal constituents in
gredretea pant weteginkend/ veeomparionsatherdimthe concantmtiomet catechins is from

0. Q@])b/tq ﬂvtﬁp%:st Hlse c%%gec i%%%lﬁ%%ﬁ&&ﬁte% Ipllanafma??{éa? Andl/or extractions
whdtbinfth@gdrcemrdtioardfithcafine GORGHNG. 0B 1007000 mes tBYHdcelbration in green
mass wei ght of the total catechin chem cal
te@ phat matesial, andier eksactions ]wshgreg} ﬁyqtcomr@iatlgm of polysaccharides is from
]t {oaﬁé tl%%% tg\% c&bc%n{% t;r:%egit na{tﬁi\é %é O{éa ﬁgrlal and/or extractions
EX racti ons conce SpECITI C

whkdreini tﬁ@bor&@ﬁ@ﬁw’ﬂﬂsf dafifeBigak Oro0v eb OGBI t@tﬁéﬁ the concentration of green tea
sub-fractions are either increase by about 1.1 to
plagomptepiat i nhyiragtioge Of cths ey st dByiition ocqnnrb@elfsecttqnﬁe‘gherem the
[ [
cohpBhra O ENERRN A0 1L BP0 07 P00 U RE Lol BT MMive green
tegxdndactaxoagions drer@e $heacqurcenteattmnm freatechpsliy $mac hé)ﬂ itdet times the
concentrati on subst ant |®(§y increased i.n relation to

COPFERT 0, RGPV BT - e e REITE TS th FepFfqp of theanine

is Hﬁin@ 0i 8! 10070 (CARV@REPAAIN GF B8Mvd BReS REC 18 0L ¥k &Fbns wherein the
products. For exanple, an extraction may conprise the

conat¢rgratignlod pblersa@phmrdﬁls 1§ figwl LB ® 4GonysHeshagdntetion of native green

eater than.3%
e bR RRRERC TSR e iRl Bl orbiqrbit e sub-fractions
ofhe t@icthif REcrdica B BtiRknts MR vInkak IeBNEne bNfbkdbNeheditigal compounds
essential oil conmpounds, the catechins, L-theanine,
present e theonafiscrinalr dissial gatechinghemical gonsgheatst thak som an amount
gr?%tZIi XP(%%S%Q I%aggta?tz %ﬁ{sgagﬁr grgé ? kga?\{e rnllaz?tllaq'slesatécﬂﬁln chemical
coaxt@npite, Foxtdxatplepis Olﬂemlbﬂecqiﬁ[&ﬁmﬂtECG@eﬂﬁhy ®Ave it’s concentration
-con'prlsethe essential oils is fromO.001 to 100 tines .,
ingrgased dp A catrehintsubrirashon i PQ% bey % dpass gt @ﬁfher&gefrchpn from it’s
co‘ﬁ@éj[{tl%loﬁ XFsaet B}Qgsm\@g%e{;vgl hhsf ﬁl%r{St%pEz{tﬁéHlﬂ) @herﬁ’1fcal constituents in the
catechins i s from 0. 001 tgo tinmes t concentration
nagifve rgad:elnvtea @ia&m mlatt@rmlpllamontmit,eﬂ rmhy hawand/soconcbr@ration reduced in a

c centr tion of L- n |sfrom. .OO to 1
Bt PECidn ok 101 Bt 7 reer PeHt a6 SRaraction from it
coRBént a6k BaniIe LG ONGeRE KRBT tR hid %t@clgﬁ) théRic80cdnsii®ents in the
the ~concentration of native Geen tea plant material .

nafine it mgteaiak oﬁﬁm@@ln%o&thgpltesm mxfenbfm carbpse e@tr@cnonﬁgvherem the

co@efl PR ool 1o SRFRBUE B tish' Rl SspitBetons are
cifhBr Blcrsdby labbdl . Cas esdiit 12 firnachd Qtr&as bg ab&2d0.1 to 100 times that
Furthernmore, from about 0.001 ng to about 500 ng of a

copgentratien fqundri apfi veeereernice cepchin ahasaical sopstitugmtnal | v,
from about 0.001 ng to about 500 ng of the
wat eh - Soithl egmeadianel  ofhswichbl extragiiings awostpaisesiea  predetermined
fraction can b Pur | ract ns . T .
oS e B Pect Gt Rt b e R T BT e By found in matural
GReh Mt spebies BHEd hlasdhiaitial OF onSRAti6Rl iGHBIn &k sPecies extract products.
essential oil fraction, a catechin fraction, catechin

Fagysxpmples | ahs extgagtiont Heayh| FEnisacithe nwa‘@ﬁ-@olgble ethanol insoluble
porf éaX&ﬁ 189 a&t% forfglceta{e? E‘haﬂsj‘%\%k hlagsswglgﬁtagfftﬁé Qﬁ}a{cﬁgn.oﬁmbodlments
the catechin, L-

also comprise extractions wherein one or more of the fractions, including the essential oil

compounds, the catechins, L-theanine, or the polysaccharides, are found in a concentration
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t heani ne, and pol ysaccharide fractions. An essenti al
oil fraction purity as high as 89% by nass wei ght of
wo bw7dessdzr ed chenmical constituents nmay be achi BUBUS2A01/064830
caffeine as the principal non-essential oil
constituent in the purified fraction. SCCO2 has proven
thatols thess dlmn thxiclluhémt natbar(Sreto teagdertfrigimalt i om cpdmplagcxtractions of

g1 SERR! ClrYRIOHe T AP (RecOSrDak tat Br FAIn T/ 1) tmes th

coabdntRfioh BEnSUR-Gcas tdaqhint Phatdrid® anBfoR @RESctions where the concentration
chronatograpﬁg@&krlflcatlon of the catechin fraction,

ofasghing yo 5 tockt @m s conceng3tieBob B IVAKsSeMsAgiant material,
t t
an(aoorllrétgengoﬁlggﬁ%atl%g (0?{ ’5&1%;]%1516\'\% flponrlg 83)6\}\2(? gp& %S tlhe nattlv? §reen tea plant

maatigle indformee pelysduicharided cofanbrhtiomng is efremt ed)OI to 80 times the
affinity adsqorbent process chronat ography el ut

Coél%ltlfaFl%tOif Jadve BirceRItea plant magiab al BRKHE as&‘bmblfﬂﬁ‘?:ﬁ“é%%lon from

ab5MBIob ! ale:Ht 32'00%%%?%%5&% i il Bac, LIXOR Y BRS Additionally,
wel ght o e sub- f ion Mﬁt a concentration of

fr&a@GOoaf (HHH?&% by ahmﬂsSQ(blngg]tof of pufifed ahebhioafregtionnsan be used.

[ r eadj. | CCO I sh wi easonabl g i el
Frheyngi o B5c 4 B0 L8 (© sbep SO SR Srem s shige doesion can be
usBd 9bRkIY, avsth 3b&t Ot(mlarhg ERLIRRNE00 fh%rdftt]}/e @Qt‘ér-@ﬁﬁe ethanol insoluble

concentration may be obtained. A purified L-theanine
pdlysacthaode froetpmi cinbg uaed. L- t heani ne concentration of 90%

by mass weight of the fraction and a purified
Pipov yg Beredrgiongle fracti on conprising a polysaccharide

concentration of greater than 90% by mass wei ght of

t he Thcaedoti@mswist Buphigih th tedsntamecticio bale®o Fpinis AR purification

usi ng the nethods as taught in the present invention.
(capgeniration) wHap gesentiplggbha @w SGOTN Beban catgshin yupdractions, a L-

v
thgﬁﬁtn%egﬁ{idst’ﬁﬂ eﬁgl d e]i(ﬁ? P{aglr'(]iet ec nO?STO v5§ﬁ(5% @egc f d@atéon dof the catechin, L
thtdnénes had polygaachaMeCﬁdtctmﬁmstAlnt emsemtlaboﬂ)fﬁiabﬁomf)umﬂyas high as 89% by

sour ce ri d the |evel urific Sir
i YHENE Phale GREFACHTBR® bRttt B brrac leved ot catne as the
prii ho- @ss%ﬂl‘?al oﬁlrc%%ﬁﬁheﬁtriﬂ %ﬁ&fﬁe‘ﬁ%eﬁ@n r €@didYhas proven to be an
determ ned by those skil in the art using no nore
excelbmt nreent fom@eentfvaratioe of dtel weert tepifecabtotlo rerawjing tlhaug 88% by mass

BB Te s8R B Bt R TR Pl S GBS ol b Siions of e

profes® UhidulatdBRASY RlrifichBdn HPhe RS fPactidhtd pitityQF.tofaPEatechins of
exanple, in a particular lot of Geen t ea sge0|es

63p6%zﬁtb3frmaé$ iveslightt ¢fethie gomptined exivservithaei ohed%f E€RE concentration
Sfﬁ%(;%ﬁ' e}nasglw?l Ilﬁegf ﬁ%l to‘faﬁ tte% hiﬁ?nﬁlﬁ%;’b%act 15 h&? éongmmg selected

eani ne, acc arldes ar

aftigit e addoMesht Yheddegs Blﬁbhﬁdfgriﬁh@%utﬁdh s sctibiss,| lhlgﬁilyllfhriﬂ'e& catechin
art as taught in the present invention. One skilled

suprfrachigns, peMPLATing &t (ot aki catechifeduiHy 9 1079 % Han gess Pieiglhf of the sub-
frddiGn | '“FHHA %nc%gt?&f‘oqlt St Qe 0(1#62t ﬂﬁ/ﬂ %?trﬁéég Wight of tl(lje total catechins is

constituents or 1nstance, predet €r m ne
readiuat@ngflisk aviele hi reaschmblw highc prbl i tIﬂ emtld i owmctifieed, sub-fractions

final extractjo r od S .the . ext tion :
comt sgse Ve g S r B ! e EF%@C i DiEeAnd R Cosppeggtration may be
oBARGENTA 3hHAK Lhhédend A& jon denBPRinkeA BRRGhER concentration of 90%
conposition product. Simlarly, such changes can be

bymenhes fyoeighthet Ithe diactiof addcaffusifiedt pmimsaaddlrlﬁorfrad'q@n comprising a

Ssé’lgfglf,gt@%:] 8$I:1088tra ﬁ%aog;? redter 8% g@? 'tl?rizgwgss weight of the fraction with high

yields are also accomplished using the methods as taught in the present invention. The
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In general, the nethods and conpositions of the
present invention conprise nethods for making an
we@xdoraesserl Green tea speci es conposition havi NBCT/US2007/064830
predeterm ned characteristics. Such an extracted
Green tea species conposition may conprise any one,
spequbie etxtra@ian @rvilahmeﬁf@urat@sf of erdracoom, &der@@@ntanditesuaction technology
ract fr

i gt o e BE L5 R RabT PR R ol oG Y TOL P fremtigral end the teve

of IMRifeadidry des@re@mﬁhélcﬁitrﬁ@tﬁﬂtﬁprﬁdﬁkﬁs alshecifi® meﬂwdiﬁlafsltmght in the
een tea specles extract fractions ener al | Yy

prefest meantion eanche sadidy det@@ﬁp@%by thnse Sklélpsg a5 Hhgrart png no more than
t
rouﬁﬁ &%{élg{éﬁ%%lgﬁl rt%]; agq%r%(ﬁﬁp *ng r%?gsg tg %cc?ou%lg iy SF]%BIG variations in

thb Iaﬂflblgb§ af ktyrtlhgnedtedilalthat h@momadse@ onsit btitpan hﬁtefrﬁll titht hixs specific
the native plant material. Enbodi nents of th

atiribytsst i fon ccamplel Yo Rativnlas It Gican tt%espeﬁ%a@%mw@a the initial
cohBAHAGbRY b Sthe ERc YIRS cﬁ@m?cfap&ﬁgﬁg%ﬁ@ O 111%e{h%°ctaie¥ﬁh¥ L-theanine,
i ncreased concentration tea Speci
andshe pblysdccharlldes anpdyousnedaties hictiods Iknd)\heamthmee s]aﬂdd in the art as
charldes i n separ at. xtraction fractiaops
tafgHsOF T eheat TG G S GG e GHeon ST GkE il Fpount of change
FrRIRS infiad kor@%ﬁﬂtfcﬁ‘ﬂ ofGRNSA UL nsBfuekRStok '[hsfa'n@@lto the predetermined
compositions is related to the synergistic
amqunér af tqatmhmf chdneise cmmpbwnds fqrnthe nﬁmicmglctlwe product using the
S|red SIO| ects of the. .
ol el ARHOR B iR SRR E IS eBlsrabfiion in the final
G idayspeeied Edrapbsitidmigbeud hSimilally, Goapenindss & 18 @a@Sfor the level
of related conmpounds. -19 WO 2007/109802
ofpdsraligpan esdden thavstssaidd of cereredsi dnthepingt aid pakysaccharide
ﬁﬂ%ﬁﬁ%kﬁ&o&ﬁ%m@XtraCtlon is plant material from one or
nore C.osinensis species. The plant material nay be
the an ort| n of, t ant tho h the aer
port' oé e “Bfftg?fr E%L °8H1P°F111:1P & ’ihﬁep’ie%eé’v glgyention comprise
mé&th8de foroﬁlal@ﬁlg ein BttadttedPBidenl @a Rpedi€y t&flpostich hedMe predetermined
are the nost preferred starting material. The C
chgraﬁtﬂﬁléﬁl@ shrshi ascxragied Greer teaaspCrigy comgesigen may comprise any one,
tv&%r ?r}rg %ﬁ tf(lf)urrbf‘cfflee POZI %&&ﬁ&%@& eﬁttr{&? ﬁggt OEI{eSIf(%F r#dn I]ig ot thE beneficial
blemgrcabéﬂfem(s) gesired ribleﬂialgi&eeldprbyudth dypicaiend compesitidrosontaining all
The C.. sinensis leaf material is referably st eaned
foyt nupified | GeR R eSPERISY rtrasth Spctinvisr generdlyc dedichi fs such novel

%?po@ﬁoﬁ? rENent fn@ rﬁrgthlﬁ%ﬂ{ygogﬁ’ﬁfeg e teag%t@ﬁﬁs Lffact Cﬁft'f' %,Poducts that

e-extraction stepS| ut are Imte
cdntvan’l allMeureofitht hpeincipalt Bilogicailg bentficidhhpmest] cumstuumu’its found in the

shr edded, veri ze cut, or torn,. and th
nafiye iy %%gma%ﬁeﬂr fj%rr 04;3@%95 ?gth& BIVERHG, COMBHSS ﬂ”‘é%‘%?dsu wherein the
prifdt&ehifdd dHaBRRerRli& ot Rhdet Al &f s%[écﬁdel? lifcreased concentration
extraction step conprises grinding and/or pulverizing

oft e COrginndesi soewecm@@nhelav@l meqrepdualds, joateshmsf i In¢heanine, and

RSB0 S S0 BhnR! SRRy o ot

biglddRrAllY BehdficidPBEMIAL carisEiaRnt eRdUPS anFindBdoRigodltions id felded to the
formfor extraction, nethods of extraction are

SyBORIsSpETaciionyo Tt these pempornds v eshpesing Ithe gesieadaphysiological and
m&ﬁ%eﬂ %géctg of ttlbee%tr%&? ?e%.néhehlrllc\é? @61&5?1&168%%& Pat fdlﬂld%ﬁ:ﬁ highly purified

single chemical compounds or groups of related compounds.
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green tea plant material is extracted using

supercritical fluid extraction (SFE), also terned
waeapenassii i cal carbon di oxi de (SCCQ2), that i sPéDUSOBA4830

by one or nore solvent extraction steps, such as, but

not I|n1ted to wat er, hydroal coholic, and affinity

pie; gt Lodtes Go extractlon processes. Additiona

other nethods contenplated for the present invention

c onpFlieseareing matriad footxtgreeon it planphatetiahfbder ol orusbregC. sinensis

ot.her_organi c salvents, refri eran 1 cals, . .
Sp&eﬁ%;r&%ﬁ%m ngsdnayshenihe ARy p SR ) Fl?slg%ﬁ’tet pghg acrial portion of
th@@a‘h@%ﬂlé’ﬁ‘mchﬁgpt@ﬂ@@\%s COUAY & oty hid@0bart is preferred. The leaves are

romat ogr aphy, nol ecular inprinted polymers, and

thotvet prkfromed sextingamatcoal. nmet hods. Such techni ques are

known to those skilled in the art. In one aspect,

c onpokliet Cosisersfs dpheeppraemuteriahmay vadergayrdextpicepaseds to render

a nmethod conpri.sing the st ps epi ¢t ed .
th% CReRHET &4F %nyrﬁarﬁe&arr darmy and ppg fo b Rl on skl faiextraction s
Qéd fog é@@&%‘ﬂﬁﬂs@hﬁ&g '("Hé"@' §ivi ey le%aﬂ%ﬁglf ik ! ké}grably steamed
the esse and ot her I'ipid soluble conpounds
tOflnmtII!VgtledhCl enaapqzsl taatt camtie tha batediimgtoSEGah hehesclon theoprpduction of

The | ntion i des t he decaff |nat|

el B a S PGS g B B oot it i Al Shercin the

m&kriiNg c@S siyppbdl midbdd, SRRl R brau@BSiild 4288, Scu M torn, and the starting
decaffelnatlon of the green tea plant material W th

m@e@de pasr tantghextiagtiorhsteps, ds alnied jonvieash ipdant engtatiglat éspreferred pre-
8o @0, VO 2007/ 109802 P/CT/ L[SZOO?/ 064830 use of .1 ox]

X I‘aCtIOIl SICP. COM I‘l%es grl 1n% and 1711 1nens S sgecdes e?we rnaterlal
organi ¢ 'so d nha

intl ®lfiag |pﬁﬁ’kielpr Dl Ettartﬁlgdnataﬁall d’tghﬁéhﬁnatﬂet mhmpn@;exﬁeadm steps can be
and beverages. Essential oils are aromatic substances
dricd9r bave mpEBIrg addedyta §- t Qacepiergrren fo3dpianty matgrial jspin a form for

exttrla?trlc?{,] ‘fﬁe%%.?_%? E)&?’c{ctl&? guteOJon%%ngleith B? fhe tpﬁ@sgn@lggetﬂﬂﬁa n

ion hey are mxtu

Conpollfllgéj]ezl’erai hat P%qi'l n?tb fie %r%sgﬁtegl b Cal l T r%t 1nt Pﬁry\n methods wherein

fracti

gr8ér R2 Yo ntalﬂala\l\ﬁiwmra@teld B0g Sﬁl@@[tcﬂtlﬁﬁ ﬂ’(ﬁ@@it@z[dﬁaﬁ €SFB))dlso termed
sequ|terpene hydr ocar bon and their oxygenated

sugericritiealicgeen dipHAg (W ER2althias fallosyeddh e or mere shpeny extraction
st%ﬂhslfﬁlt & Sut Hfjh@]étgg q?_ &ht%# I{}ﬁrga hﬁﬂg antd]haa,f‘ﬁngy polymer absorbent

I'tutes rom
extraoticai psochysds. o additional foatiet ymethodh, cattenplated for the present invention

car ot er oi ds, Xes, couparins, . psoralipe and )
confRLiSe Ffragion T%If\%glieg@t% pg}a} Ehltsmgtqtge{ oQfiganic solvents, refrigerant

chRiidald. %@ﬁlb%@s@fe FR&L @(t)ﬁlﬁhatﬁ)'nl p c BE&R éxﬁﬁ@t’i&tla'ﬂigh speed counter
prOCGSSGS or many years, Consequence

cwmedewrmogrsehwf mpleesler ctmppmtﬁdd solynm mminmimr nbtdvad sxtraction

o) r e mai nl based o ol t extractjon and
m%@%‘g% @t ch AP ar%l’f&%‘i& es\@ eéioﬁbéﬁ nln one  aspect,
cotn%iﬁfﬂﬂoﬁy Sﬁtﬂéai%e@nﬁﬁi\)@ﬁtlﬁi ﬁl@?\b@gi éﬁﬂi@e({ Biﬂ@ rﬁétﬁ&i @émprlsmg the steps

| osses of thernol abile conpounds) and al so two

dopictgst schempticatly anbiegkes 1c3-he infeasibility for
automation and the long time required for extraction).
The Htmirmenﬁi@ﬂ it des deethedd fdroroncenma gt (rarifynglared profiling the

| | at d t
eseigl b PahoRete i ybls sopiufit PO EFeat Eb AT Hbaine SCCO2
tebbRYS THRMBVINRBR it Aites WiedkagkifaticiHehthd grdeAWea plant material using

SCCO2 processing. Extraction of the essential oil chemical constituents and decaffeination

of the green tea plant material with SCCO2 as taught in the present invention eliminates the
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yield, formation of byproducts (owing to the tinme of
exposure to high tenperature) and the presence of

WO e0o7aomsnyani ¢ residues in the extracts. SuperBCT/USIaT/064830
fluid extraction (SFE) has been used recently for the
extraction essential oils fromplants in an attenpt

ust @f awo¢ drgane shiveontsackabon dloadictio acwhveldridovasd biological product and
t.echni ness for extraction is due to the

Lt f
anc%%ﬁﬁﬁfﬁ&ﬂané'?foéie Lélh?gerﬁﬁgss transfer properties and

d-like._solvatin aracteristics wth diffusio
c oeﬁﬁse%ﬂﬁegls gﬁ@&qr@%@% Sﬁtgﬁan%eﬁ b a@rwdﬁb(msad b gptfame industries,
1n§ﬁg phermBlce@id@l sstid 2l Eint £€NBLAYURA TAMaBNRRANGINI ThEE are mixture of
qual |ty of essential oils obtained by conventiona
meixt thae t200 ncomgtoods that ermabs gofupkd desicdhainteorwo fractions, a volatile

ff , th | ' th I d, i
R (. FBH O SRR P Ao ROood AR PRIy uinefEpenes and
seSiGRrRAe GPg@d B3N and &eﬁ%xg%&ﬁfdcd%rlb@t@%‘é {18 Bwith %l}fh%lc aldehydes,

and tea leaves (1.5 - Caffeine is comon

aleshiods sndaestays, end pawn-wipties mgium ahransgoitesdam S s aﬁ% fghe whole
oL I NG B0 B0 U T G SR gy, oo
an@X@bhe@ns. but a non-sel ective solvent for caffeine.
Extraction -21 WO 2007/109802 PCT/ US2007/ 064830 wth
wat eThd BaRSoh, OcotcSfitihi 00 RRHicatds 8£dQBhAtid1 QB h#fe been important
ot her val uabl’'e conponents such as the pol yphenol s
prewﬁa.scﬁqr maAny afeatss @éra easacquenca pethsreislestreddhyened these compounds.

ercriti c%l carb oxi de has bee cho en. as q
The ornmon rnet ds’ use so ar are. mairl % lfa n% extrac %on and steam
pr rAcl pal process T Or extrac f18T ne ( ecar férna

dlﬁﬂlaglbﬁefl“hé @89 of thBieScopk et RIS tethMad1es has b Sidig (ﬁsadvantage (the risk of
conpressed gas at hi gh tenperature as the sol vent

ta
logsepp therne lailg,eompayngs) ang rtvoayignd feang drawdyaplsy{the infeasibility for
t f
oA e PR LA, AT R o o
coanoemaneni dro friwiohaladatuvomalistyllatisedamlr gela¢ctove salvesr@ntsraction and

Several patents . have n issued for .caffein
chgompggiaphis CPYALNLT fAéEqﬁé%\H?ﬂwdt‘ Ve et igwbasknsuch as low

ylé’lﬁefb'rl%ﬂt%ly o 3R HEREA0wARSR) thé HneRA&Pbsufe &P Hligh (Dperature) and the
detail ed the ~operation of decaffeination on a

presmoeoCioaic osgaliercsiflhes indhd eitrmetscont ent in the coffee
beans, ranging formO0.7 to 3% was decreased to about
0. 02%0peadfritiealn @uidl hetraxbna(ﬁﬂﬂ) nhaspbeme&%dwaa:eﬁ@yl ducttkee extraction

at 70-.90 C and 160 - 200 bar (C02 de
csgengis! aﬂ% diom Slanéy & AR iAGMPE &P snaiedrauby \}g\iﬁd to conventional

te%ﬁﬁ 'IYseusfeﬁflné@ff(eréxﬁ%ctlcﬁyfs dub&o R dhhdindtdnr ga%-hke mass transfer

eine is lower than in organic sol vent,
propstits snd hqltlﬂélkasﬁek@fmg ahgectqusiivs |w1tleé1fﬁ1slo@az>effmmts greater than
t her an rease.in th fixed .and
thiicp g DRt "REE dp el Sat it eiBbfire B EuREing ghg auality of
cs§hiaPEils RaifediBy HARLAIGIAL SQtAEHH meBRE) BQ nfe@nof fractionation.
substantially inproved extraction yield. A schematic
di ag@eﬁ@lﬁ)ﬁf tﬁ%oﬁ%%ﬁﬁ%doafﬂ( ?%ru"ilﬁ{e' \Q&ICPfls fR8d i 1n high concentration in
bi ol ogi cal'l y active chem cal constituents of rgeen
soneanaphrahprodedte suchlasicocd béans (0.2V e dedffee Ficgusr (@ 1251%)T2hnd tea leaves

t iQ rocess is typica , but. not. limt
(185230 CuPRIF Smonny (RER b el Rbing g1 ens, such as
dioMFRctRine and hexane, which are considered harmful to human health and

environment. Water is an excellent but a non-selective solvent for caffeine. Extraction
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appears in the text, the nunber refers to the nunber
in Figures 1-5. The anal ytical nethods wused in the
w@xdoraedsdon process are presented in the PCT/US2007/064830
Exenplification section. Step 1: Supercritical Fluid
Carbon Dioxide Extraction of Geen Tea Essential Ql
wibuevatay ledds thwm@lptimb iand welsaqeenbioss loé odss enatupble coinlponents such as

non- ppl a vents, |nclud|ng, but not limted to
th%@ﬁbﬁg ﬁwgwgdnggpﬁgrga et her and ethyl acet ate may
edq for this extraction. Si nce, so of
theule OMEHE BFeATRE: GURRIHCH SOrIonatBx) bty ggen chosen as the

gﬁ Mor st fo | @b Qoo AlSQ rRfaHS R %f e AN tThACHo&s involves

cess. A generalized description of the extraction

usa.tfg o omgsssent igad abihighe eemicoairccongici folkemt go removs thideine. On a
| eaves. of ree usin S i s diagra d i.n

COPFTIF B! 1 ATl oo 4 Toftre AvEY B coee beans

SupeRemichie@Ob Qﬁﬂ(ﬁﬁp&lﬁit aﬁﬂ %@ht%&lctcf&ﬁ{paﬂéﬁao Mthe trddiflonally used organic
extraction solvent [210 pure car bon di oxi de.

solngntsy  SRYgrab patgsie dhaze baerttsswdl e peffeimhextrastigs figek cpidec beans with

CQ? ?aglr%d%%\?%t geegln H%elve élﬁﬁyt F sgéf slelo ?[g% :ﬁaﬁ&%o{[{%% 57%) detailed the

opeioVd 244 T3 G 01?@6&152‘@&75[1%4@3 OThé Icﬁ]ﬁ‘@ﬁb Qsdn@ﬁ in the coffee
f|OMAng fron1a st orage vessel through a coo

beens raugpe fomme 0G0t 3%, WwesAsFEatdtor Apoph 8.0des P%f&ane The extraction
prBE&S WAk Sorﬁfﬁgteﬁlapw JE K 6 heoh BW& sﬁ‘y 5084 —0.65 g/cc).

extraction vessel wher e t e pres ure and tenperature

are I.nt t the.desired The_ pr.essuyre
ext r%ﬁ)te{cglnlcgla%areo rd%)OI)T(]l(g RPN sebec?lv? fmé3 Gﬁﬁ%ne B‘ut t%f: oliublhty of

caffeeas Riwt €handin @@ganid N eabotHicBfesilts ihahab@uif 1&@e @uaﬁﬂ‘d%s of CO2
SCCO2 extractions taught herein are preferably

angethersbied Sta%stamlélsgl@feéée iy potdy fixehand pperating caﬁa As observed with

0 S LYo r

cog%gg)ggl?sté lé}éz'a?elr { getctt ag% aalll:,rtj’a%tleo C%ggl@% egdlgé ?(% ] ﬁBLtXnt?Jllyalmproved

extraogar wtldr e of about 40 C to about 60 C. The tinme for
extraction for a single stage of extraction range from
aboptscBémaricnlii@smtod tdbdbthods &f H@ticGon of Me dixdokticallynatife chemical
The solvent to feed ratio.is typically about 20-60 to

copstitgenta g gregp taapdant Wléﬁd lusEated psFigyres 1ep2The extraction process

eg, C X
i STy R GAIG"S Son® AR GRe B FRERE, Vop HiFbold number X
ap@bz&mm:ﬂ]le teanst intiond ot IS:fe[rﬁﬂi thamenibbein KighreetiSedta analytical methods
3 @Ftor or separator, sav din_a |IEEt protective
usgf e GyrRqtien PERESSITE npé‘ﬁe?tﬁ 1 the Frempliicatigaseqtion. at 4

The Green tea feedstock [10 naterla
Supergritigal Eluigh Eahoa Dioxde Extractiomiof &

nay be

mhereln the resulting extracted and purlfled Cieen tea
essdpu¢ @l the bydrophatie hanre[dohe ¢ssergl pdbatomepdlar salvsnts, including, but

o BT e AR THP st MRy b for o

extiRatidrepdsERC kSindt &Indabf MRYcoRonsiag bEdat @deiti @il are volatile, steam
coll ector vessels (separators) such that w thin each

digtd]atige sy algedicaispd apan efitfacken HYoess| at i ve per cent age
essential oil chem cal constituent conposition ' '
( pr ohigergralizedelgsdription of e qractioreol ths seneniialloiloihemical constituents
fractiaons

it i el B e B S0 S B ied RIPRPESleht pPhe fecdstock

[1bPisideel YGCgreBitca ML ed sotoflhtdrQhan HBCEhET eTRAQABHANG Ivent [210] is
processing to obtain purlfled fractions of the green
pure garban datxides, Water may be used as a co-solvent. The feedstock is loaded into a

into a SFE extraction vessel [20]. After purge and leak testing, the process comprises
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t heani ne, and pol ysacchari des. An enbodi nent of the

i nvention conprises extracting the green tea
wo ewdaemsek nmaterial using multi-stage SCCO2 exPCHUS100TI064830

at a pressure of 60 bar to 800 bar and at a

tenper ature between 35C and 90 C and col |l ecting the
lietied €O layiseg drone a stomagearch sl thabugra eadér tetagdg@? pamp. The CO2 is

coBTF At g Eharedgy Sy T8 hisd e ERTRFIER gl pgpocton vesse

whish fig preeitd OPlehPRraBisc Qe uintakdd SnhalefiFedsisw eThefpressures for
60 bar to 800 bar and at a tenperature between 35 C

exatiacti@Oragga frdmeabbbieed bargo t8AG baxandabe exanpegatewsrangss from about 35 °C
terj i di ing collector vessels at

togPRBelobiG Thebitenusion frellen aretrgﬁ%éarbgf pRTormsA gt prossurcs

ofdg %%Ftt Y00 BR9nfL e gﬁﬁﬂ@%t'l%?ﬁy aésall d dyh efyﬁ% y %;[ial pressure of

resulting extracted green tea purlT entla

abdub6d bacthi 300 eapdsi 4 tdnRrdtierofedott 47 °C Itteabnmlt b0 -°6Y agte: time for
extractors or in differing collector vesse
extrretian oo naingy stesnpf edrichen rangeifcpeab %&Ou”g@ates to about 2.5 hours,

to' JBQSP?%%‘EW phe sBlvefifh Fé%d G Hs”@liﬂlctaﬁy aBbIN S160 % 1Rk Cach of the

een tea ‘essent ons” conp
S@E@ﬂedx&faﬁmcﬂsd Trs €01 & r@lybled Hémccﬁﬂrne@@mlséxttmaﬂﬁ processmg The
concgntr fion that is higher or |.ower than -

Cxigef? ,11@@ 59, Pemrogsd erycobalgsbehentgal %%%emtsnl%ére ¢ then collected a
conl@&b}’ %rpée?ﬁlrtatori‘atsé?\r aln o TH tcﬁtlo'te)étlvé hask oﬁcﬁ‘he yénﬁf dto?dd in a dark

the essen oi 1 fractio rom green tea

refrggeetoadt UAT.nTha Gseangice fezetietpclS{ZﬂIDZne&merlaMyl l&nexttac@kionna one step
0.496§> 95% of the essential oil c @Ht

preesss {ighrente SfePplAbpRrigHEc Fravithg eéﬁﬁa%égs, pugjficdj(reen tea essential

oif REHR 61:3011 ?E%t&&‘ &G04 oRUEHfidkt _IgﬁfSPgir 8@?@CO@%&G&E{%PyAhernatwely,

nmass we e extract. e results of “suc
asemtar ﬁ@d:tlomnl PFB cpesmstharXCEOUrdtrbgbdgrden tFaldedgode aterial may be
rocedur can be found jn

Th le 1,. Tab . )
seRBSHRY STgr SolGEToE aw i PERUR NGt Ty tlgessoeefzpror there s a
diffiing RSMive ?ef:ce?fﬂagé EssEaidl %ilrbﬁeﬂﬁibral E%S%Eﬁtedoﬂﬁ)o@%n Q?@ﬁle) in each

extracted from (B2 2 dry leaf 24°0.
of2the p@wified espeytidl eeit sah ﬁ@ctlcmsmoli;ecmdg The FﬂeSldrN;/ (Ireé@@fm%) [40] is

2.2 2.8, 5 El af with.40% 24 6 4.6
colgiid e ale Py R GOSN TGS B fof dfnited 1o,
deCaffédin¥in hﬁdifprwe%iiné Q0% &in OpLﬁﬁ'lehl filctdnd ofWeHe€ Ere8n JiR&sTeatechins,

wet leaf with 60 0.88 16.8 2.1 100% wat er
theanine, and polysaccharides. An ernbodlrnent of the invention comprises extracting the

green tea feedstock material using multi-stage SCCO?2 extraction at a pressure of 60 bar to
800 bar and at a temperature between 35°C and 90 °C and collecting the extracted green tea
material after each stage. A second embodiment of the invention comprises extracting the
green tea species feedstock material using fractionation SCCO2 extraction at pressures of
60 bar to 800 bar and at a temperature between 35 °C and 90 °C and collecting the extracted
green tea material in differing collector vessels at predetermined conditions (pressure,
temperature, and density) and predetermined intervals (time). The resulting extracted green
tea purified essential oil sub-fraction compositions from each of the multi-stage extractors
or in differing collector vessels (fractional system) can be retrieved and used independently
or can be combined to form one or more green tea essential oil compositions comprising a

predetermined essential oil chemical constituent concentration that is higher or lower than
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1. FI = Chinese green tea; F4 = Chinese green tea;
JPGT = Japanese green tea. 2. Caffeine extracted from
wo ewd/1e9senf f ei ne in extracts/caffeine in feed RCTWO82007/064830
Tabl e 3. Conposition of the essential oil extracts of
Green tea. Peak ID Retention Name CAS # fornula Mv
that foend mi thy n@GTRJantPlatdrid. AyPeatlpribd ta2dQdeld 3 the@S$¢dOaldul fraction
CGIF2 P2 11.5 (,2).-.2-0octene . 7642« H16 112
g5 Eion oD AP Reraie 65 55 SRty et T 1% (> 95% of
thd BsfentePbaneiemidal - cBhstﬁu@ﬂ?lﬂp 9% Idcight ﬂi@v@g rh‘ﬁné’d@éﬂtlal oil chemical
124-19-6 COH180 142 CGIF 2-propenoic acid - 2
congitgerHatngy pf grp@wer é@tne&S‘V_d. b5 -rems gvaatpiobe edmct. 3T2@ r@»ults of such

exirag?qt)nhélace%bg’ ’af}e l & Bfg%leszkbfé ng@#:ﬁ%giﬁg F be found in

2.190 5 20 6 3 met hyI -1 - Hept anol 1070- 32-2
C8H18O 130 6 22.8 tert-butyl acrylate 1663-39-4

TAPIER2R2s 1B f 1T stide gro'lceﬁ% F@%MOI@EH@IIR) #a8636- 66- 3 COH200
144 -24 WD 2007/109802 PCT/ US2007/ 064830 Peak ID
ren m Name CAS # P -
4- et 1yiﬁ 5- net hyl -nonangiqgszz-%l ulzfé%%ng’ eé;%%égeed from
unknown 1 C OH180 154 JPGT 2(‘r’?et NOXY- 0/\2
(1-propenyt}PL 249 renol—97- 5411 r‘lnH“_w_ 1%ﬁd(f’é
% 3T Eldiy iyf?@/fl -hnntn 24 519:1d3" ¢ 180130 26.1
33-bu Eﬂdavl@ﬁ%hexanone %‘9178 8933 84280 154 1»928 2
42- met E\]/Idr}Qlembnanol 10p8%7- 574 9.4010H2 202158 JPGI2.82
529. 7| Bt (Vast deafneith Yo Hept ane 0289081 6662 C8H 7Br 4.6592
13 29wiéte2, 3, 7-trimet hyl octane 62106-34-6 Cl1H24 156
6 F1 wet leaf with 100% | 60 0.45 79.8 17.5
water
7 F4 wet leaf with 100% | 60 0.66 11.0 2.2
water
8 JPGT wet leaf with | 60 0.88 16.8 2.1
100% water

1. F1 = Chinese green tea; F4 = Chinese green tea; JPGT = Japanese green tea.
2. Caffeine extracted from feed = caffeine in extracts/caffeine in feed x 100.

Table 3. Composition of the essential oil extracts of Green tea.

Peak ID | Retention | Name CAS # formula Mw
time (min)

CGTF2-

Pl 7.8 4-Pentenal 2100-17-6 | C5H8O 84

CGTF2-

P2 11.5 (Z)-2-octene 7642-04-8 | C8H16 112

CGTF2-

P3 12.1 4-methylene-heptane 15918-08-8 | C8H17 113
1 13.5 Heptanal 111-71-7 C7H140 114
2 16.0 nonanal 124-19-6 C9H180 142

CGTF2- 2-propenoic acid - 2-

P4 18.3 methylpropyl ester 106-63-8 C7H1202 128
3 20.0 2-methyl- 1,3,4-oxadiazole | 3451-51-2 | C3H4N20 139

1,3-bis(1,1-dimethylethyl)-

4 20.4 benzene 1014-60-4 | C14H22 190
5 20.6 3-methyl-1-Heptanol 1070-32-2 | C8H180 130
6 22.8 tert-butyl acrylate 1663-39-4 | C7TH1202 128
7 23.2 1-butoxy-pentane 18636-66-3 | COH200 144
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14 30.1 1-decanol

pheno

17 32. 4 acid et henyl

| 1138-52-

9 Cl14H220 206
est er

112-30-1 C10H220 158 15 31.5
unknown 2 154 JPGI P3 31.3 3-net hyl
wE1dHI®s070 3,5 - bi s(!

-udecane 1002-43-3
, 1-di met hyl ethyl ) 16 3RCTUS2007/064830
cycl ohexanecar boxyl i c

4840-76-0 C9H1402 154 18

P32k ™D neRbtghtisal |i Sythat e 119- 36-8 C8HI0AS#52 [ HrBBlD0 Mw
Dodecahemt {2iMQ- 3 CL2H26 170 CGIF2 P5 33.1
bi cycd p(32361) - |hepihgns3ndhylhbhd®: 29- R3el0HL80C1dA2620 | 170
334 _enzggplazoM&nanﬁgn?ﬁL/HbNb ldbmnA}nf4 EQOHlSQ 154
J GT'_UI retiryr=ut (=] ¥ [e) LprOLF AOFZO0 104 £ZZ O9.
. ety ypgecetig ABXASEIBE [p,, coTre bt | i
2 _6- lrﬂ Bt H$/|3 2. lomsHl- 1 entego 7. 7 dTEMAS13-3 55 CBHER, | 130
P7 3b. b 226@t hy|l 3-butybermdicx@i@e3396 0ITRHAEB | §20HP80 154
37. 912 ndob8.2120- ZecthyGB8HoNaddl7 25 [38297-b7 deCabod220 158
1629-50t 5 C13H28 184 26 38.9 1-undecanol 112142-5
pel1H240 1787 27 Rydmdmérhimédile Non@os-cb/BPesB78r 192
CLITPS] 1580 70Ul TSkl adafie X o1 6486 39-d | EY AR 156
+- Dollbb and?- 11090395909 1 21060, 186 | B2 let hGIEHZAQ 158
31 4 Nahdne [B9k88WE3- o C13HpR 184 32 43 b | 154
JBodecapol 112-54-9 C12H240 184 3- (|3, 3-di et hyl but yl )
P33 43. B cytBohexhnothy40864n98-5 C12HIO-488% | 842H26 6 170
2- et hyl - 2- decar®b-b3BR6-dddetBycihkiR40 172 C8HION4
16 31.7 phenol 1138-52-9 | C14H220 206
cyclohexanecarboxylic
17 324 acid ethenyl ester 4840-76-0 | COH1402 154
18 32.7 methyl salicylate 119-36-8 C8H8O03 152
19 33.0 Dodecane 112-40-3 C12H26 170
CGTEF2-
P5 33.1 bicyclo(3,1,1)-heptan-3-0l | 27779-29-9 | C10H180 154
20 33.4 benzothiazole 95-16-9 C7HSNS 135
21 34.9 2.2-dimethyl-undecane 17312-64-0 | C13H28 184
22 35.3 3-methyl-undecane 1001-43-3 | C12H26 170
CGTEF2-
P6 35.8 2,2-dimethyl-undecane 17312-64-0 | C13H28 185
23 36.6 2,6-dimethyl-2-octanol 18479-57-7 | C10H220 158
CGTEF2-
P7 36.6 2-methyl-2-decanol 2/9/3396 C11H240 172
24 37.9 Indole 120-72-9 C8H7N 117
25 38.3 Tridecane 629-50-5 C13H28 184
26 38.9 1-undecanol 112-42-5 C11H240 172
27 39.3 3,7-dimethyl-nonane 17302-32-8 | C11H24 156
Butanoic acid, 3-hexenyl
28 39.7 ester 53998-84-8 | CIOH1802 | 170
29 40.4 unknown 3
30 41.5 4-Dodecanol 10203-32-4 | C12H260 186
5-(2-methylpropyl)-
31 42.2 Nonane 62185-53-9 | C13H28 184
32 43.2 Dodecanol 112-54-9 C12H240 184
3-(3,3-dimethylbutyl)-
33 43.8 cyclohexanol 40564-98-5 | C12H240 184
34 44.6 2-methyl-2-decanol 3396-09-2 | C11H240 172
C8H10N4
35 45.1 Caffeine 58-08-2 02 194
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35 45.1 Caffeine 58-08-2 02 194

-25 WD 2007/ 109802

PCT/ US2007/ 064830 Peak I D Retention Name CAS #

wo eromadmoMy

time (mn) 36 46.3 n-butyl

110-36-1 C18H3602 284 37 47.0 1-Hexadecanol

nyri st BEBUS2007/064830

36653-82-4 C16H340 242 38 48.2 Nerolidol C15H260 222
P38k #19. Rétehlapt ddeaanol 1454- 85-9 CUMEBEH 256| formula Mw
Hexaderamoi(mirgcli d, nmethyl 40 49.8 ester 112-89-0
CL/HD2 240  4ln-bityfimyrikaewn 4 42 [50.0361nknpenga36d3 | 284
ST 3 INKNGYRY 6 (AR RecdphP X adecanoi 53818 PV ciBH3s0 | 242
5 pot e Te 1“¥€PL1@%1F222“2“3156 57-lo_c1arpeenCAdi20Q, | 222
P o o e R dct Aty o o ESARS0 [ CT7i60 " | 256
5-cycl ohexgl - doddeadecangitgridgmerhytgH36 252 | 50 56. 9
unkrvnh 14981 58s8runknown 11 52 60.6H263%Q1 alddHeO2 | 270
143-28F 2 .8H360unk68wn4A3 61. 2 (E)-9-oct adecep-| - ol
506-42} 3 64.8H360,m@8wn34 62. 6 unknown 12 55 $3.3
Nonagerangy 214b4u1ﬂ§ﬂ0g;n§619|-|400 284 b6 64. 5 Npnadecane
Tadhid .5?? 262 L o Re IR a8 25 A B SIS XD | 256
112. %é 59WN 761 71 0 unkoown 15 62|71 4
2- rre‘&@w, -éi‘:t7adec%ﬁ@ltﬁ@GE]-'Bé'-@?@i@%O@@ég'o6 CyaH3602 | 284
Oct atlfecandb.d acliunkBgwnB- 4 C18H3602 [284 Table 4. G eer
tea 465ent6al giunkaewpounds di stribution (Peak area %
Tromd3C- Meg 2f r Jm_cyclohexyl-dodecane 13151-85-4 | C18H36 252
50 56.9 unknown 10
51 58.3 unknown 11
52 60.5 Oleyl alcohol 143-28-2 CI18H360 268
53 61.2 (E)-9-octadecen-1-ol 506-42-3 C18H360 268
54 62.6 unknown 12
55 63.3 Nonadecanol 1454-84-8 | C19H400 284
56 64.5 Nonadecane C19H42 268
57 65.2 unknown 13
58 65.5 unknown 14
59 66.8 Phytol 150-86-7 C20H400 296
60 70.4 oleic acid 112-80-1 C18H3402 282
61 71.0 unknown 15
62 71.4 2-methyl-octadecane 1560-88-9 | C19H400 268
63 743 Octadecanoic acid 57-11-4 CI8H3602 | 284

Table 4. Green tea essential oil compounds distribution (Peak area % from GC-MS) from

different green tea feedstock.

Peak 1D CGTF1 |CGTF2 | CGTF3 CGT F4 | JPGT
CGTF2-P1 0.18
CGTF2-P2 0.11
CGTF2-P3 0.17
1 0.28 0.19 0.22 0.16
2 0.05 0.13 0.1
CGTF2-P4 0.1
3 0.08
4 0.1 0.14 0.24 0.21 0.13
5 0.23 0.8 0.1 0.05
6 0.05 0.05 0.07 0.04 0.03
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different green tea feedstock.
CGI F3 CGT F4 JPGI CGIF2-Pl

Peak | D CGTI FI
0.18 CGIF2-P2 0. 11

CGI F2

W@eHF2e9882 0. 17 1 0.28 0.19 0.22 0.16 2 0.05 OrABUM2027/064830
CGTF2-P4 0.1 3 0.08 4 0.1 0.14 0.24 0.21 0.13 5 0.23

0.8 0.1 0.05 6 0.05 0.05 0.07 0.04 0.03 -26 WD
2007/Pe0802 POICGSIIOVLCOA4830 | (PERK3 | D CCGTFF4 GGPGR
CGT [F3 CGT F4 [JPGD.71 P. 11 @113 0. 21 ©204 0. 004 |8 ®.06
0.1[0.06 0.0% | 9 §d2[0. 2T 0.29 0. 24 @[ 05 JBGE [P (D3l
10 070507054 [tT G, B[ 0 18,5715 ©- 2003 004
0. 0} 3PS f > .04%'% 6 oiogl O7—0-—0 0029 o lﬁ% LoLb%(.)534
0. 1;]2 TOP 0.06 0.P1 0 27 O 21 1Df"r D’! 0 M 1601
0.08 006 003 17 017 0 OB 14 0 07 0 110088 o 02
19 0.04 0.1 1IQGTF2-P5[ 0.139-260|0. 04 @18 (. 030.132 0.00%
0.06 0.05 0.105 0.03 0.04| 0.01
JPGT-P2 0.04
13 0.04 0.07 0.07
14 0.12 0.23 0.34 015 0.19
15 0.06 0.21 0.27 0.21
JPGT-P3 0.04
16 0.08 0.06| 0.08
17 0.47 0.06 0.14 007 0.11
18 0.02
19 0.04 0.1
CGTF2-P5 0.13
20 0.04
21 0.03
22 0.04 0.06 0.05] 0.05
CGTF2-P6 0.04
23 0.06 0.06 0.05] 0.06
CGTF2-P7 0.09
24 0.03
25 0.01 0.48 0.48 057 0.28
26 2.28 1.76 0.92 042 0.26
27 0.08 0.09 0.08 005 0.04
28 0.03 004 0.02
29 0.01 0.04
30 0.59 0.04 0.07 0.1
31 0.12 0.51 008 0.17
32 0.06 0.06 0.1
33 0.12 0.18| 0.08
34 01] 0.03
35]  92.68 35.6 32.53 20.51 | 57.18
36 0.36 0.84 021 035
37 0.2 19.03 15.46 21.56 | 10.95
38 0.06 0.1 0.12
39 0.27 0.18 1.15 0.04
40 0.64 0.07
41 0.11 0.07
42 0.06
43 0.04
44 0.59 5.87 4.15 506 1.89
45 0.11 0.06
46 0.1 0.08 023 0.14
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CGTF2-P6 0.04 23 0.06 0.06 0.05 0.06 CGIF2-P7 0.09 24
0.03 25 0.01 0.48 0.48 0.57 0.28 26 2.28 1.76 0.92
w@2002/1826 27 0.08 0.09 0.08 0.05 0.04 28 0.PGCr/0S47/064830
0.02 29 0.01 0.04 30 0.59 0.04 0.07 0.1 31 0.12
0.51 0.08 0.17 32 0.06 0.06 0.1 33 0.12 0.18 0.08
34 0.Praklid3 35CO2.1K8| G6TeF232| 8803 51 HTGIBF4 36/POi136
0.84 0.21 0.5 30.0.P 19.@8715.46 210.66 100938 | 38.09
0.06 0.1 0.1| 39 0.2 0.18 1|15 0.04 40 0.6%59.07 4L

0.1170°07 44 0. 06 4p 0. 04 44 O 0.9 5. 06
1. 89450611 66—46 010086023014 —2+-Vb
200714 109802JSF9\.T/ US200l7/ 0648301 Peak 1 D CGF .@11 1CY"’!' 2
CGT |E3_CGT P4 IPGT 47/ 0.31 0. 07 0.1 0_08 0 081 lag Ik
49 0.19 50%2)11 06W2p. 1 1944| 52 013269. 42258 |7610.29
22.56 10.29 53 1.65 3.06 2.93 1.99

54 0.06 0.53 0.1

55 0.28 16.78 14.28 17.99 8.83

56 0.45

57 0.57

58 0.2 0.46 0.46 0.52 0.21

59 0.58 0.58 4,97 1.99 1.25

60 0.36 0.73 0.66 0.23

61 0.2

62 0.11 1.98 0.22 1.56

63 0.98 0.87 0.92 0.53

A total of 73 compounds in green tea leaf essential oil fractions extracted using
SCCO2 at 40 °C and 100-200 bar. It doesn’t appear to matter whether the SCCO2
extraction is accomplished on either dry or wet green tea leaves, caffeine is extracted in this
process. The caffeine concentration in these essential oil fractions varies from about 11-
80% by % mass weight of the essential oil fraction. In addition to caffeine, other major
compounds found in the essential oil fraction include saturated fatty alcohol such as 1-
undecanol, 1-hexadecanol, oleyl alcohol, and nonadecanol and fatty acid such as
hexadecanoic acid. Interestingly, very little in the way of essential oil chemical compounds
were found in the Chinese green tea F1. In contrast, Chinese green tea F2, F3, and F4 all
were found to have greater than 50% by mass weight fatty alcohols and fatty acids
comprising the SCCO2 essential oil extraction fractions. In the SCCO2 essential oil
fraction from Japanese green tea feedstock, less than 40% by mass weight fatty alcohols

and fatty acids comprised the extract fraction.

Step 2. Supercritical Carbon Dioxide Decaffeination of Green Tea.

A generalized description of the decaffeination of the chemical constituents from
the leaves of green tea using SCCO2 is diagrammed in Figurel-Step 2. The feedstock [10
or 40], dried cut green tea leaves (size greater than 105 mu) or the residue after the
essential oil fraction extraction of Step 1, is soaked in one bed volume of distilled water

The extraction solvent [210] is pure carbon dioxide. Water may be used as a co-solvent.
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53 1.65 3.06 2.93 1.99 54 0.06 0.53 0.1 55 0.28

16.78 14.28 17.99 8.83 56 0.45 57 0.57 58 0.2 0.46
w@2006/1®882 0.21 59 0.58 0.58 4.97 1.99 1.25 BOr/0SB67/064830

0.73 0.66 0.23 61 0.2 62 0.11 1.98 0.22 1.56 63

0.98 0.87 0.92 0.53 A total of 73 conpounds in green
Theeteedstadk ssleadudi iato aiintofa SEE|axtractnt vexstle dSWsi Afjer purge and leak
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1 FOnBlch Spiathe Sl C e Shafens it (217 i et AL e cqmnprsial extraction
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prbeping t e db@ﬁﬂ epuﬂiﬁedg rﬂiﬁﬁoﬁﬁc’:bfuﬂlen Gr&aCEa IcSltechms theanine, and
diagrammed in Figurel-Step 2. The feedstock [1 or

pOAmacck@Flri@@d dupicghedhc tefal y@hiv@%th@sqaf%mgr%%me%re%m plpy material
usgg)g( &%in %Eestépggbg‘@ @%ﬁa@ﬁoﬁ ﬁe ’?’ ﬁ%@t g ggg%fcffatﬁé cgﬁ?me chemical

raction 'S soa ed vol une
codststienth pﬁbsw&tlﬁ rthe ﬂ'd’eéstecdt)r‘tgc‘t/ol wmghohammg a [c2ff@ihe icBerpighleconstituent

U B OQEbB a0 TR POER 00 74 G688 81l dediiostian process
relQ@det EHdhAcdidd? i tRFEecaitihach iPnes $&lstbaPby ahbites5-85% by

purge and | eak testing, the process conprises
mésdsueeghted tleo@ finewonignf mdhe ﬁ:eésttocrlagletemels §elgr¢ehrtw@hd$\00k having

E’@g Fa‘ffiednetp?(gggr?é gﬁ%plﬁlﬁﬁvgelgﬁtg %ft@ﬁ 53 Séﬁ’r? trgmgve% In order to

reduce the caffeine content in high caffeine containing green tea feedstock, higher
solvent/feed ratios are required to decaffeinate the feedstock material greater than 80% by
mass weight. The results of such extraction processes are found below in Tables 5 and 6.

The procedure can be found in Example 2.

Table 5. Results of total and caffeine extraction yield with different co-solvent and

feedstock.
Cosolvent Dry tea leaf
S/F Yield (%) | Caffeine Caffeine extracted from
purity (%) | feed (%)’
F1 N/A 24 0.740.1> | 24.043.2 |13.5+27
F1 3% H20 60 1.1 15.9 13.4
F1 4% 75% ethanol 24 8.8 9.3 65.3
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@Pﬁ@le%Wf‘%ﬁstegﬁlW?@ﬁ caf f ei ne containing green tea
feedst ock, higher solvent/feed ratios are required to
decaf fei nate the feedstock materi al 'gr eater than 80%
by hhesextyastightyicldiod qaglsinet mcishseduwhih dhe raédltl'p@rof co-solvent. The
solPub (ftgs Efcgffg %1% 1f %Hneqrcrtftela?\ﬂug: car%(])n aﬁ)mdﬁ"flcg ?%ent ﬁnxturet is 3-5 times

hlgﬁerttﬁmalthaariﬂ ruad feeibbe dxtid@aloneNKwipedld2003)h  Hioid elisssttandpomt of
co-solvent and feedstock. Cosolyent Dry tea |eaf S/F

caﬁemecﬁxtrwweaﬂé“é sthanokrEsT e veintaTHeieRd Hewaverpiiraddisiopep 9.3% by
oot Bt e B8 Bt el it
co*aiiﬁum 266 thd B&Bﬁﬁcl?ﬁ%/aﬁﬁ%&&ﬂét@ﬁél&&(hs 4% E@6@therdiGEBand 0.9%
EéGela Y r?lasrslwg'lg of the (Iecaffematlon extract. Water is a better co-solvent than
ethanol for the decaffeination of the green tea leaf feedstock material. Using wet green tea
leaves, water as a co-solvent, and a S/F ratio of 240, greater than 80% of the caffeine in the
F1 feedstock and the Japanese green tea (JPGC) feedstock can be removed (decaffeinated)
without removing any of the valuable phenolic acids or theanine from the feedstock
material. This equates to a reduction of the caffeine content from 1.3% mass weight in the
F1 feedstock to 0.18% in the F1 decaffeinated material or a reduction of caffeine content

2.2% by mass weight in the JPGT feedstock to 0.36% in the decaffeinated green tea
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FI. wet with 40% water 96 2.9 27.5 68.4 Fl Wt wth
100% water 240 4.5 28.6 85.0 F4 wet with 100% wat er
WQ@Z2®730980241. 0 55.4 JPGT wet with 100% wat er Z2BOT/BS07/064830
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I'S equa oare ucti on he ¢
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th g B B eEHTORTIoN ST 39, e e @I FG° Spesetion sovert

25058 954:0GKardo? Ph3E%dcRod BEVARGRI & MRYSA QLERR Ai®Rol, 939, aqueous

ethanol is preferred. In this method, the green tea feedstock material and the extraction
solvent are loaded into an extraction vessel 100 that is heated and stirred. It may be heated
to 90 °C, to about 80 °C, to about 70 °C, or to about 60-90 °C. The extraction is carried out
for about 1-10 hours, for about 1-4 hours, for about 2 hours. The resultant fluid extract is
centrifuged [110] and filtered [120]. The filtrate (supernatant) [300, 310] is collected as
product, measured for volume and solid content dry mass after evaporation of the solvent.
The extraction residue material [130 or 140 is retained and saved for further processing (see
Step 4). The extraction may be repeated as many times as is necessary or desired. It may

be repeated 2 or more times, 3 or more times, 4 or more times, etc. When more that one
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F4 — SFE residue 0.34 194 | 0.53 | 0.36 | 1.46 | 7.63 2.07 12.17

JPGT - raw leaf 006 | 243 | 0.24 | 0.10 | 2.21 3.11 0.55 6.33
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stage is used for extraction, the crude catechin

fractions fromeach stage nay be conbined [320] for
w@emdaessonr retai ned for further purification PET/UR®07/064830

catechin fraction (see Step 4). For exanple, Figure

2- STEP 3 shows a two stage process, wherein the second
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Tate 8f fremnibbead711e%) lﬁgumaﬁmelgaﬂinrtﬁs fat@vee@Bed Raf FMedstock to about 26-
Chi nese green tea F4, and Japanese

gr-een tea (J_PGT)éc. )
3984 | reasy; wightpigy the wxfractegn @la@tté 7 9pld ingreassdppupite Ehegxtraction

f 0
yigR i TR A0 MR8 S il whichbagefi %ty &E ighy@dbaleda fecdstock.
Addifidnal :puﬁiﬁy df ﬂh‘b @1@%11001&%1@0 cﬁﬁstﬁu&f{ fﬁa@tlé’li mafydbe obtainved using an
fheaf 0.39 0.93 8.93 5.33 35.30
Orb?g} Bﬁ%eséf PIRIQEARNYABOGESEY iee &104%9 24.54
JPGT-raw leaf 23.6 0.2 10.3 1.0 0.4 9.4
SEEH Afﬁm%dsorbetﬁﬁt@ﬁ@p&ﬁé@e 24.7 0.2 8.2 1.3 0.5
1.5 13.1 2.7 25.26 Sanple Yield of extracts (% TheoB
EGC 4> taghtbidreipGriyghbaurafies capphin factionrexivastelz@m@reen tea may be

ob%a:ug? lgy %%t%ctlf% ag;tﬁy%lgoagc:o?]ghg :e%%acg:ogére%: he@ fe&%ﬁocke(g{eg Lﬁ% with a solid

affinity polymer adsorbent resin so as to adsorb the active catechins contained in the

hydroalcoholic extract onto the affinity adsorbent. The bound chemical constituents are
subsequently cluted by the methods taught herein.  Prior to eluting the catechin fraction
chemical constituents, the affinity adsorbent with the desired chemical constituents
adsorbed thereon may be separated from the remainder of the extract in any convenient
manner, preferably, the process of contacting with the adsorbent and the separation is
effected by passing the aqueous extract through an extraction column or bed of the
adsorbent material. Moreover, prior to eluting the catechin fraction chemical constituents,
any caffeine compounds adsorbed onto the affinity adsorbent may be separated from the
catechins by using a specific solvent that will elute the caffeine compounds but not elute the

catechin compounds (decaffeination of the purified catechin fractions).

A variety of affinity adsorbents can be utilized to purify the catechin chemical
constituents of green tea plant material, such as, but not limited to “Amberlite XAD-2”
(Rohm & Hass), “Duolite S-30” (Diamond Alkai Co.), “SP207” (Mitsubishi Chemical),
ADS-5 (Nankai University, Tianjin, China), ADS-17 (Nankai University, Tianjin, China),
Dialon HP 20 (Mitsubishi, Japan), and Amberlite XAD7 HP (Rohm & Hass). Amaberlite
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FA - raw leaf 0.32 2.39 0.14 0.34 3.27 8.46 1.95 12.94
F4 - SFE residue 0.34 1.94 0.53 0.36 1.46 7.63 2.07
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0.55 6.33 -32 WD 2007/109802 PCT/ US2007/ 064830
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A generalized description of the extraction and purification of the catechins from the

leaves of the green tea using polymer affinity adsorbent resin beads is diagrammed in

Figure 3-Step 4. The feedstock for this extraction process may be either the natural green
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Figure 3-Step 4. The feedstock for this extraction

process may be either the natural green -34 WO
WQRM714B8B02 PCT/ US2007/ 064830 tea feedstock [ROI/USI007/064830
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An acidic clution solvent has proven to be an excellent process for further

decaffeination of the catechins reducing the concentration of caffeine in the final products

to less than 1% to as low as 0.2% by mass weight of the extract.

A purified fraction of

catechins can be obtained with purity of > 90% with a total yield of 1.9% by % mass weight

of the original green tea feedstock. Furthermore, a sub-fraction may also be obtained

wherein the concentration of EGCG is increased to > 60% with a catechin purity of > 95%

irrespective of the original green tea feedstock used. A summary of the catechin purity and

ECGC profile in the combined process chromatography cluates of F1, F4, and JPGT is
shown in Table 12.

Table 12. Comparison of catechin purity and EGCG profile* in combined (F2-F5 or F6)

process chromatography cluates derived from two-stage 95% ethanol leaching of three

different SFE decaffeinated green tea feedstock.

| PA feed

| Combined fractions

| Combined fractions
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F2 0.8 - 1 BV 0.4 60.7 39.4 12.6 5.0 3.6 0.25 4.0 3.3
F3 1 - 1.6 BV 9.2 70.7 48.4 8.7 11.5 2.0 3.4 2.0 F4
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2.9BV 1.0 67.9 46.9 3.2 16.2 1.6 1.5 1.7 F6 2.9 3.7
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14. 8 6[/Piit46. BEGCS rofiB 1. BurBy (%1.9 - BBGHO Purity (%) EGCG
2007/ 1p88P2 PQPAIUS2007/ 064830 Tabl e | tproAtal yt|i cal profile
results of XAD-7HP col um process chrongtpgraphy of (%)

FPGT SFE 4decalf el nat ed 9556 2 NalRks] €261 N OF @AM {Xftimes) | 62

XUTaCT 4g St g7 YT et d_Totaly Tt flink (0T & ECC [Geehnes) | 67

£ £ OIA T

P sk sof 22,4,' e ey L 60) (TDog A imes) [ 70

) gy Ty — o £09 09
st g fle s Yoqpdsy 7*3 FensYour pincined f4t5ieS 800 1.22 F2
5.3 420 273.1 177.4 49.3 38.4 8.0 3.7 3.9 F3 2.3 182
112.2 78.2 13.1 18.0 2.9 1.0 1.4 F4 0.3 23.5 19.6
14. lnjothe3typi@l xperiments, thEswerkings s@utBorp was 7tha trangpsgeilt aqueous

so?q‘%%ngo}:]fé;g cggé%r §te§? éS@zlfgcél?%gﬁt Rgﬂ oé%ag 05r Re aﬁ grEé’n tea leaf

fe€diktd kCinatéiel. d FdptHase E% S O/gﬁthB%éﬁafeﬁ Ztgﬁgue; Z@az leaching
oaal n
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were combined and ethanol extraction solvent was removed using a rotary evaporator.

After removing ethanol (distillation), some solid precipitation occurred that was removed
using centrifugation and filtration as described in Step 3. The supernatant was collected
and then distilled water was added to the concentrated supernatant to achieve a final
concentration of 16-30 mg/ml. This transparent aqueous solution containing the catechins
was then used for further purification using the affinity adsorbent process chromatography
methods of Step 4. The results of this Step 3 leaching extraction are found in Table 13
wherein the leaching of raw or original green tea leaves are compared to the leaching of
SFE decaffeinated residue from Step 2. It should be noted that in the case of the raw green
tea plant material, a precipitation occurred during the ethanol distillation that was not
observed with the SFE decaffeinated residue. Therefore, the centrifugation and filtration of
this precipitate reduced the total yield from 32.8% to 26.9% by % mass weight based on the
original feedstock material. Although the total yield is higher from the leaching extracted
raw green tea feedstock, the purity of the catechin chemical constituents is similar.
Furthermore, the caffeine concentration is very high in the raw green tea leaching extraction
product. The results of such two-stage 95% ethanol leaching are tabulated in Tables 13 and
14.

Table 13. Comparison of yield and purity of Step 3 95% ethanol leaching extracts of F1
raw green tea leaf (Raw) to F1 SFE decaffeinated green tea residue of Step 2 (Res).

. Purity in Extracts (%)*
Solvent | Feed Yield 1 L Total
. -
(%) | TheoB | EGC | C | CA | Caff | EGCG | ECG theanine | Cat**
95% Raw | 32.8 | 0.18 | 10.86|0.46|0.51|552| 1691 | 3.19 0.12 31.43
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net hods of Step 4. The results of this St eE 3 |l eaching
PAsxesimdepdnwaicepdcsehdntprp Tapna dB) x 350 mm (L) glass solumn 100 ml

aqueous solution (de-ethanolized leaching solution) having a concentration of 16-30 mg/ml
was loaded into the packed column at flow rate of 1.8 ml/min, 2 BV/hr. Following loading,
150 ml of distilled water was used to wash the column at flow rate of 10 BV/hr. Then, 200
ml of 5% sulfuric acid in 10% ecthanol was used to clute (de-caffeinate) the column at a
flow rate of 2.2 BV/hr. Following this elution, 250 ml of distilled water was used to wash
the column at 10 BV/hr until the washings from column reached a pH of 7. Then, 100 ml
of 80% ethanol was used to elute (de-adsorption) the column at a flow rate of 2 BV/hr. The
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Table 16. Yield and purity of extract fractions of F4 green tea raw leaf F4 as feedstock for

Step 3 leaching followed by Step 4 process chromatography.

Sample Yield | Total | Total | EGCG | EGC | ECG | C TheoB | Caff | CA
(%) | solids | TPs | (mg) |(mg) | (mg) |(mg) | (mg) |(mg) |(mg)

(mg) | (mg)
Loading 37.7 | 3040 | 1543.9 | 984.7 | 254.3 | 237.3 | 67.6 | 38.69 | 380.7 | 35.6
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0.27 9.46 1.06 0.43 12.99 21.42 4.02 35.97 Feed Yield

wo@booesoaserts (% TheoB EGC C CA caff EGCG ECG A@L/EE20PA064830

FI 0.05 4.21 0.24 0.18 1.99 6.09 1.13 11.67 F4 0.48
3.16 0.84 0.44 4.72 12.22 2.94 19.16 JPGT 0.08 2.76
H¥flgant0. 13 3. 79 6.9 1.17 10.48 The typical| adsarption 0.56
Faxperi ment|s 6ier p4&A3 1 i 3d . DUt26H4 roam9 tlenpsr pldide in an 132 | 9.3
mpen  batch 4sysfemo] 30.@ Fi‘lw@“ R viesgowashed with | 112 | 69
A anor” 19 TiEyo e oNoRgpS aagg M Trhes and then 171 4
paled LTI por e WA, 03 7l OHTS PRTers) Backing: o6 1|17
,,,,, ’v(%b‘@ 350 2P | gpAds Sﬁnﬁ‘e 3300 £/ bdlildus 6.9 [49.5
*f§QﬂVﬁt}i WS qa«hnéﬂeéedwbhowé‘féd)ﬂ@?aEﬁ)/l@gdl@@|><u1tQOon) having a
concentration of 16-30 ng/mM was | oaded into the
packed colunmm at flowrate of 1.8 m/nmn, 2 BV/ hr.
SaaiplowiGudlcttoadi nYicld 15mtatl | BGQAE $HAC edE@At e€ wasThesBd Caff | CA
to wash the col umwg) at| THsow| (@he 0f%I0 BYLNr | (TNen2%)200 (%) | (%)
m of [5% sul furfc acijqofyn 10% et hanol was used tjo
L%'aH g [(de-car refnat ey 5hg ¢qbym & 33 [TV T e Of 3 125 | 1.2
I III | Owr ity 1o s €T ult 17 Ol £9U III U ur St I €U
“ter vvag lggu to—wash—t-he—coluim—at—10-—BVW-hr—unti
P#; shlon}% from collum reached|a pH jof 7.| Then, 100
of._809BM hano?-Ouds30ded ph’el l118f2( cls-ﬁdqr%'-]pti an) 2.7 1.9
113he cql uhh- &8 al flow|rate of 2 BY/hr. [The [39 WO
2007/ 1098®Y PCT/ US20Q0799848301.3t ot Bl.9 pr dédssi2ny [ti ne 34 | 21
RFdas 300 m.B&- Sejquentijal el uant fractions wefe
col | eqt ed,oBsach| el patjegsfir acsy.on|was assayefd 2oy HPLC | 22 | 1.8
Boeh The g€sylfs| are shown in Tables 15F17. [Table 15.
Yi elld apd ri ty quz exgg_gci 57 Ct‘l 9ns ofi Kl o gen tlela 29 | 20
I aw T Edl adS I (S~ bl OC I Ul Dl S Y) I callir 11y Ol 1 weu Uy
Step 4 process chromatography. Sanple Yield Total
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Loading 29.1 | 2460 | 884.3 | 526.6 |232.7]98.9 | 26.1 | 6.70 |319.4| 10.7
Effluent 940
F2 5.5|465.1 333.72| 209.8 | 71.0 | 43.4 | 9.56 5.07 | 2.66
F3 22| 186 | 11574 | 832 | 13.1 | 17.4 | 2.01 1.83 | 1.47
F4 05| 454 | 2525 | 19.1 1.9 | 42 |0.00 0.18 | 0.66
Total 8.3 899 | 474.7 | 312.1 | 86.1 | 65.0 | 11.6 7.1 | 4.8
Recovery(%)* 28.3 | 537 59.3 | 37.0 | 65.7 | 443 22 | 449

* recovery was calculated by: weight of (F2-F4)/loading x 100
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concentration of caffeine in the feedstock, the larger the volume of acid solution eluant is

required to decaffeinate the extraction fractions.

Interestingly, elution of the catechins using 80% cthanol results in a greater yield
of the EGCG, ECG and C than EGC by % mass weight in the extract fractions. The highest
yields and purity are found in the 0.6 to 2 BV fractions. The total catechin purity highly
purified fractions was about 1.7 times that of the crude leaching extracts. The level of
catechin purity was not as high as that achieved with Step 4 process chromatography of
SFE decaffeinated residue. However, total extract fraction yields of greater than 11% mass
weight based on the original green tea feedstock are achieved with total catechin purities of
71% to 93% depending on the green tea feedstock. Finally the chemical distribution profile
of the four principal catechins are altered with a preferential increase in the % mass weight
of EGCG, ECG, and C and a decrease in EGC. For example, EGCG is typically greater
than 65% by mass weight of the total catechins in the combined extract fractions and may

be as high as 75% by mass weight in the extract sub-fractions.

Upon analysis for oxalic acid in the purified catechin fractions and sub-fractions,
no oxalic acid could be detected in any of these fractions or sub-fractions despite the
presence of oxalic acid in the 95% ecthanol leaching feedstock. In fact oxalic acid was
found to be as high as 6% by mass weight in the feedstock solutions. However, the oxalic
acid compounds did not adsorb onto the affinity adsorbent and were found in the effluent.

STEP 5. Water Leaching for Theanine and Polysaccharides.
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FI -0.6 BY F2 0.6 - 1.213V 6.0 71,8 45.1 15.3 9.3 2.1
may o repegted on the residue as many times as is necessary or desired. It may be 2 or

more times, 3 or more times, 4 or more times, etc. For examples Figure 4-Step 5 shows a
two stage process, where the second stage uses the same methods and conditions. The final
residue [650] discarded. An example of this extraction step is found in Example 5 and the
results of mass measurement and HPLC analysis for L-theanine content are shown in Table

18.

Table 18. Water leaching, polysaccharide purification, and theanine purification results

obtained from different green tea feedstock.

Steps CGT F1 CGT F4 JPGT
Water leaching | Water leaching 3.6 12.5 10.7
yield (%)
L-theanine purity 16.7 18.2 13.2%
(%)
L-theanine yield 0.59 2.27 1.41
(%)
Extracted L- 88.0 93.4 88.6
theanine from
feed (%)
75% Et-OH Pcp yield (%) 1.15 5.2 8.5
precipitation Polysaccharide | SK | S0K | 410K | 5K | S0K | 410K | SK | 50K | 410K
purity by dextran
(%) 38| 33 27 | 50| 42 36 34 | 28 23.2
Supernatant yield 1.5 4.5 3.16
(%)
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F3 1.2- 2.1 BV 4.1 62.2 44.8 7.0 9.4 1.1 0.98 0.8 F4

2.1 - 3.013V 1.0 55.6 42.1 4.3 9.3 0.41 1.5 F2-F4 0.6
WO 2®7Q098w2 11.2 68.2 44.8 12.4 9.3 1.7 1.0 0.7 pCT/UR®07/064830
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pNAGARIE Gl Qure 4-Step S5 (Appendix 1).

The theanine purity in the supernatant solution is about 31-42%. To achieve a

higher level of theanine purity, additional processing is required. The supernatant solution
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mar&sezwghtels preater yhe@1900o 4f the 8@er saluleshanal ameluble polysaccharides in

the natural green tea species feedstock material.

The green tea L-theanine yield was 0.5-2.0% by mass weight based on the original
green tea feedstock which about 70% of the theanine in the original feedstock. A theanine

purity of 90% can be achieved using these methods.

Many methods are known in the art for removal of alcohol from solution. If it is
desired to keep the alcohol for recycling, the alcohol can be removed from the solutions,
after extraction, by distillation under normal or reduced atmospheric pressures. The alcohol
can be reused. Furthermore, there are also many methods known in the art for removal of
water from solutions, either aqueous solutions or solutions wherein alcohol was previously
removed. Such methods include, but not limited to, spray drying the aqueous solutions
onto a suitable carrier such as, but not limited to, magnesium carbonate or maltodextrin, or
alternatively, the liquid can be taken to dryness by freeze drying or refractive window

drying.

In performing the previously described extraction methods, it was found that greater

than 90% yield by mass weight of the essential oil chemical constituents having greater
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Aot Giico 1hS oD 198 1O pD kel 3! BTAY e Y& Ay maintaining the
Vaﬁi%[eaeﬁtb@fﬁn tHegniRE MR ﬁgly§&]clﬁﬁr'1d%n§he@ﬁl@aleé’cﬁﬁﬁtru§ﬁt§ din the feedstock
to remove 60% of the water. The sol vent absol ute

Wbt:hacm}l b¢ 286 fos futiker pddesdingota ldtai grucidind ratestiin, theanine, and
meke a final ethanol concentration at 75%

P@Wé@&ﬁﬁ?ﬁ&ﬁ% al | ovved to stand and a | arge

DU it oo SRS R ordbR 1Stk anetisp hisetips facton

is [R_R)ed Svigoh! 19)03 p}d }‘;1916 by REwRERCRSSI fPlg (ﬁ*fg:inal Green tea species
purification of the theanine fraction.

fegdseikpi T]m gletd' ofithet caf @D ] chmlcfﬂe:opmtuénteds greater than 90% by mass

w BBy SEE alerfiBs rLS g Ehe oBBal Bibep e RRIEH 5 Uaplay® and AL-

Apexbixan. S MEovkEGhe Cthandll Ie£himy proBiss ifcréSed Bk &bad@@ation (purity)
st andards. The purlty of the extracted polysaccharide

off tha deyoprinapad seischmg -fmans /bbe dyomash Weighb it theohadtvg) gigen tea leaf
feg\dasko%tllt Stl?(;l?d tg%l?QS \@9B/hbglngag§ %!e%'t %1 916 ca%e%h&lSe%on?é(t f(gctlon a3.5
nat i gre

fof&ﬁd&h@ﬂh thel edalcentiftjon O@Qiillbth’ihmgufnhff BEGCOBSGUE®(Y, and C). Finally,
equi val ent purities is consistent with an overal]
thﬁow%?é ckiaghinge Sytiastion presgiventt8s thraHno oy ppolyeascgharide chemical

ogﬁctls Aftnd &ﬁldplgglhlflé gt rnggbé( S8QCDARI 8 %{o@&rsin Yo %%tﬁied theanine

“tHeani ne purity in the supernatant solution I
anﬁboM%chInd@ﬁhat@m@(&epshﬁ &@r | evel of theanine puri ty,
addi tional processing is required. The supernatant

sol using the %etMsZ@@MlﬂgﬁhQ&ﬁZStEﬁiﬂ BE2B7 1DGAGSID (AFiB] Adsorbent
is dried. The dried product js dissolved in suff|C|th
Exiragtion Persesistle f«‘atp%@]fra%on@a%h guritigyon fsgpafer tan PA%oby % dry mass

ofi-lgge g:gigig &512 hﬁ&tﬁoqpmaf' b BhdIRE. ®fis %Bscs%lytoeeﬁfat(}@@@%@{/zgf(&e catechins
from the 95% ethanol leaching extract feedstock. This equates to a 50-77% yield of the
catechin chemical constituents found in the native Green tea species plant material using
ECGC, ECG, EGC and C as the catechin chemical constituent references. Based on HPLC
analysis of this phenolic acid fraction using these as references, the purity of the phenolic
acid chemical constituents is about 40% of the phenolic acid fraction extraction products.

In addition, an acidic elution solvent has proven to be an excellent process for further
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m xed. This hydroal coholic solution is allowed to sit

for about 1 hour and then centrifuged [860] and any
w@em@ciimsvat e [ 910] is di scarded. The super nat arecT/p9R07/064830

is concentrated using vacuumrotary evaporator [870]

at about 60 C to achieve an 80% sol ution. This 80%
desoffeinatom ¢fsthalpuofied chtscloodlaction rabwingethp enfitine en dmdfinal catechin

Iut et hang 280] ar ded, tog :
R olodiBisd o e T2 b b Pl BoZuby B0y vahGoRHEGRubg faction.
Fuhéfriore REb- f@bﬁi@ﬁsahﬁlyt Batobtaihee dvirién COk! &ficeftrand of EGCG is
vacuum dri ed &890 at 60 Cto yield the purified
ingrigessdita St Fde thy gnash 9oght Wﬁleamatqchmddlrtth eagragter than 95% by mass
wéi%ﬁ]tc(# oy e¥<{rg tdﬁut) %rraggcgry : élgle]?déag dS%%ggﬁ? Yhe %bllr@so% tﬁ? ﬁ'n\;ty adsorbent
prabfsw bhlaﬁraﬁb%%ﬁh'{]ab Ipeofil8)he catbRinastraatl frd@ﬁ@ﬁﬁd}%l@fﬁ@ﬁﬂmﬁ? increasing
qp 6. The green tea pol ysaccharide yield
thsxdsmfsszwgg%% O sEChertht apddedewsing IHaC iy Fhegqxrrrapt fraction.
green tea | eaf feedstock. The purity of the
pol yldsiag b mgthofls ag taught waStepP 60%cr Baseing Rragicssh.e¢ drgh yield of
Wg{grl Sq(:il%l %h&%ﬁg&onsg Ieuﬁgt%i(te% a%glol# g?{gg n[fa%s wré Cgﬁt}{eo (1 on the original
gre@ma Idal €t Sto 10 Tlht&ed‘nrcaﬁtauoﬁ of Bataeadmwwmahlb angie e&tra@eg about 17%
and variety of experi ment al approaches, &ﬁ
bw BusHNEIE- t She seredinme ‘t"htﬁf sqluble gcatopoyingdy areo {prg spéblysacchaﬂdes
B et Ot AP BE Rl RRIATOS] nROlHP Ry ropored that the
cogcaﬂamtlbe af p(p)lgsace]mrfdeeni gtoea keanad vexs ivails abdite . 4% by niadaweight with a
ggg ? %ﬁ 5-2..0% by mass wei ght based on
PIFP%O % ofiing Qe g afe R¢EIHEOBCKk whi ch about 70% of

the theanine in the original feedstock A theani ne
pur i Uying fthoometheds bes shevied Stedi fg of hidise imenHes(L-theanine and

ﬂﬁ?ltdp ojéj;ﬁra%{l kdﬂ@"‘]ﬂlr a{l?&? P'}Béegge% {h gr%i/a"l‘ 18E fhwater-soluble
a co rom sol uti on. e
ctednobisb lubler polesacchdriigs 1$ habowl d:ab((olbycraassb\eelghﬁ‘rbmd dir dra original
Fetthirsk niRH 0! b TE B S P HBEEF L Hprsstrbeut Shac% based on o
co‘fl’érﬁ%m rne%ﬁ Rénd GHREG rEé’iE&ﬂe?rr%rgﬁ‘es th@crx?raﬁra‘é‘ r@feBce standards.
many net hods known in the art for renoval wat er
Thesodats efaxdneintsnt with hdéotabpplpeochaside puiityred gmatfs'cbham 958hs
wher ei n al cohol was previously renpoved. Such nethods
i ncl Mdﬁ:ovén,ltusmgtthé nettoeld at daughpira$tedreyithgyichieo Ajubaimie is about
glutions o a suitable carrier suc
0.F okt oY weie E%?@% e AFBBRAEESD Feanlﬁilﬁ1 %ai%f?ﬂ Whlcg fis greater than
55 b?ﬂm tnéghide 8£égsmllh e GHdiRN. f&%s{o%isea, harfthY GRS 0P¥0% by mass
freeze drying refractive window drying. In
woightf afithd nlglﬁddeth@ﬂnmm oisttyfragtisn maydd aehicvalkusingthese methods.
met hods, it was found that greater than 90%yield by
Foed sndvwieghtumehsst he essential oil chem cal constituents
havi ng greater -45 WD 2007/109802 PCT/ US2007/ 064830
t hanA8Q%opHrdft oS of IR MBS@Ntihntioh,| thekRemhg dk formulated to any optional
constituents present in the original dried |eaf
fofrap det @R, agrapre stats, @a@m Hhigt pasipeaices gelafntpea solid state, or a liquid

st%ét ﬁr‘?ﬁ%?g f%ghst bﬁ%qﬁﬁ $&is uB%énctgg%ﬁvenlﬁﬁﬁ ep %\; ?@%e skilled in the

arDetahflave Bédnoa‘llowed to add to foods, for example, a binder, a disintegrant, a thickener, a

dispersant, a reabsorption promoting agent, a tasting agent, a buffer, a surfactant, a dissolution
aid, a preservative, an emulsifier, an isotonicity agent, a stabilizer or a pH controller, etc. may be

optionally contained. An amount of the elderberry extract to be added to foods is not specifically
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Processes), the total yield of the caffeine from green
tea plant material is about 4.5% by mass wei ght
W@ 2090109885% of the caffei ne conmpounds present PET/UR®07/064830
original green tea feedstock) having a caffeine
chem cal purity of about 29% by mass wei ght of the
linidd, @anddor exanmmpde tit mB8udls abodie thifrfgefonagi prefqpetdy §smg to 2 g per day as an

reduc t he, caf fei.ne content .in.the decaffeinated
aming T Bl BE L PO G PBE B PO58, by 9% mass wei ght of
t he decaffei naf ed. qreen tea terial. Mreover,, usin
t he WH&&@ra%fL%ﬁ Jhtifrsdin é"mﬁef%mewrwmqf&?ﬁﬁt%dfypct%nal foods, etc.,
it lesafd@binatbARinahe thecfeRBhR A besd ?&%Ht el Rlondh sUBY an amount that
be achi eved while maintaining the valuable catechin,
the¢ hednicreincdntfc@obl/tha podyanti idecntihe piccshbwoenficidntlgnt s i n

the feedstock which can be used for further
pr ocEssmadichmembiodithe pruseidti iadert@hechi by, optivmahy pegpasmidaccording to the
pol ysacchari de fractions. ing the methods as t ht
cqnﬁeré{o@ﬁﬁygﬁ%qwq pﬂegholdﬁ, hEXasw e,a/% aespﬁgﬁngnt|sg%‘lb?.ﬁ %hba%re% a granule, powder,
EdpRGIET QP of 85 ARLBUEShWLENa@anl B 3High Ve T YRS ts, th b
: vvglg%h’t ?Fgm t he&l!cl)lri gigt}}al Green tea speci es feedstock, = oo Ay Re
fofthelateidebny ofat¢rivds gat@ely nsehefor calanpdmssuchusntsbinder, a disintegrant, a
eater than 90% by mass weight of th at echi ns
kGt IRTHE: TR PREIPNG £ We ddp il 4EShE 3 buffer, a surfactant, a
didsaRltR a&, alesbvatiD RARA i Adr, aﬂ\/ﬁb%ﬁ?,agéﬁ’t?a ebbBiBR& or a pH controller.
| eachi ng process increases tﬁe concentration (purity)
of _ thg afdﬁﬂﬁi tf?étiorﬁchlﬂétlmtcéft Afehi & ilE Clﬂgr%dijeg‘?/ ‘(%% {T8SS extract) in the
wei ght 1n tﬁe native green tea |leaf ~feedst cf(' S
medicaneds tayakoyteEhd3@%1by kb sinwegegh forim at lage cabedhiweight or a

extract fraction,. a 3.5 fqld increase in th o -
sy BOMRP i, oS PF cpiont o B kGt R Pleciihepdes aginistraed
orfly, it Raddn¥inistdr&B ot BafQkrall @RRRIpRE A8 Fraat ARk WERRREUW®Sut 60 kg,
t he t heani ne and pol ysacchari de chem cal conpounds in
and gl nypisicaedr wsindupouthaif aheyt Kemgded g.opreferabihebout 50 mg to 2 g per

r gGessi f.or purified theanine ;,and palysagcharide
afr HE TN caPlrslih! e SUERT Pt SRR e cxerect.
in Sﬁf&og oIﬁthis inventi.on .(Affinity Adsorbent . d
Ext r4et00%h 2P SOOPLISE pdminjsteting ugh gxffachy@ofy fign one time per day,
m&e thhn 850 @incdRAHSY, hiR_RNhADW LY tidkedb¥r #BSend Bfa _Hﬂl?e from 1 to 15
extraction fraction my be obtained. It is possible to
tirasst pactay 565188 lofinistina iomamex he wentifucustyt ireind®%netlitafil a period of
daI eachikng extract f eedst ock. Thi,[s eggat es tf a azo- 7;% - 6
Vel &5t TPHES Lo BENiOh e URAT AL YEh R ER PRI specific
conbRioAat FyEeXangad) 4 scﬁﬁﬁh@%r] &8 aBhadibtersat@Ednadea Ypdond extracts at least
ECGC, ECG EGC and C as the catechin chem cal
onep risdant 198 ryeans dp enbsnce nentsferuse SO#IPLeY, adangEpLy, §f to prevent and
. . L d f . . . o
IS R OO SIS EE S, S REP R o
infestidd @lidorddd8p @f tot thent pifemahatoryadisdrdersaaid athréist inalatlingngout, or to
praoducts. In addition, an acidic elution solvent has
et PR Mmool bagieriah and nqa? BeedOnfor further -46 WO
2007/ 109802 PCT/ US2007/ 064830 decaffeination of the
pur i Fiice doregeiag hdasciptauy iimudesdibei hept t Prescadly f egniemplted mode of
coptYfig Sthe RMGTBEp b S his AR RRL fiokP A8 phRRe & flustrating
thé aedraloprinciptes d hihe iovedtiosdind staald astsbenaierbé o bibdiimestnse. This
. Wherei.n the concentratjon of EGCG i s

invention is further illustrated by tile following examples, which are not to be construed in
any way as imposing limitations upon the scope thereof. On the contrary, it is to be clearly

understood that resort may be had to various other embodiments, modifications, and

- 48 -



i ncreased to 65-75% by mass weight with a catechin
purity of greater than 95% by nass weight of the
we@xdoraessosub- fracti on The data supports the abPeT/U§2001/064830
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the predeterm ned effects of the present invention are

shown sufficiently. The nedi canents of the present
WO pwenedson can be optionally prepared accor di nBCT/0US100B064830
conventional ly known nethods, for exanple, as a solid
agent such as a tablet, a granule, powder, a capsule,
Téeobromome as a |iquid agent0.®uch &2lan i Aj28ct ijor).32t¢. 0.06
To these nedi canents, there may be flornul at ed any
amérepédt acigeneral |y used, ofiar examsl €, 967h as (@34 N/A
bi nder, a disintegrant,| a thickener,| a dispersant, |a

[I-8RRSAE Pt 1 on prondti ng ages a Bastingzagent, =yo 1.62
buffer, a surfactant, a di ssolfuti on ald a
?66?61’ &€ 0.13

ﬂ&lﬁi C}/da[ rve, an emul sifi %I'59 d IO%%[

y q

st abi |zer or a pH controlTer. |An adn1n|strat
reen—tea ¢ct)

a k

n
)

I\mlll’\

8.5

amount o the—effective |||(? edh
p 4t di caments may| v ;

nnanf form an age a9 h r~|\/ wei-a vimtom t o k
L] —aygTy a1 it

|aé‘é of a patient, and Qﬁ I[i K& flor Qa§<an‘p| e“ﬂ;heE 0.3

it is admnistrated or@ally it is admnistened one

* Feveatial oil iwassespnatadalyy tilrasamic satmetione] gloff fepdatoskt lrsmexane for 2
hOélgS, cﬂm%g{;gffen%t %gﬁ%ae qh@?‘%f@]%l?ﬁ%natndoghlog‘gggl{lﬁ_%Qld MBerk ext'5 mated by

M S

t €
nding o
a

Tera
ulﬁ'ﬁsfoﬁﬁi dxtRclicrg @i famtddidok demahendd forSPYers] Lelyapdrent Oxalic acid
of the green tea extract. Methods al so conprise
wads IRt Wigasenisrexietiosickeso frgrdstack dim Waies fqr Zvgousefor 2 hours.
day, nore than two tinmes per day, nore than three
ORGMHCnSKDLHENTsSnd inarange from1 to 15 tinmes per
day. Such admi ni stration may be continuously, as in
Aexeritrilel 675-058), dopidPLOdgradientdayds > \‘BQQR/S(G@))(IG)DDSSDDHexane (110-54-
years, or occur. at speC|f|c times to treat

3)pr9ei7e/msp§ﬁw¥lf)t0énetréfoa@#@ (S 78k dithaneh fsnatured Wéh éc% isopropanol
b I I=acitys 0
B B B o) "B, ACS HPLC
gradgyi43916A3); andl Wem) (X/732er8 -5 )0 Hl €V gmtle, g A3 04)r @htveteyprechased from
di abet es II|tus to prevent cardi ovascul ar di sease
Sigmpgldriclyf o o treat gastro- intestinal disorders, or
to treat inflammatory disorders and arthritis
A -, or to treat the common cold,
bacterial and fun i nfections. The foregoin

Fagese peigt(o6r 8itne ﬁg%esolum@l 619§7t76br1’é1§@¢11t0198 rﬁ) pabedulfuric acid
ORRESSh, (G RGO (B RIATR AMBNIRD: ol Fos-. o

sp%&tﬁblﬁlefﬁﬁlﬁeaﬂlc Rrddeci3pLess ) afhobfiericnaed (7 6vas3 &y Sssl%) lsbkdtlon in water
be taken in_a limting sense. This inventjon

(413§98tlﬁe?” |VY€IT?J§P¥°EFQ$G Bym¢ fiamech g e (- SREHpIESD %ﬁhféﬁ, monobasic
CPFETT, SRRSO 1 28Y ANPYe il 106, Mtared from crs

Oiganics Coo be clearly understood that resort nmay be had
to various other enbodinents, nodifications, and -48

CMENAOQT/ LEPBRENPETS TISROAR 964830 equi val ents thereof,
whi ch, after reading the description herein, my

(+54aeesh Gbensahyvesudt ohqes3 19k (He wat@cﬁlﬁe(mi% 0), purity 93.6%
wi t hout departlng fromthe spirit of the presen

(05 hRAant-)-epicatpghin gallate (125 cDShé)r ehnty 19800 h%Y) de)- emgﬁl@da@chm (970-
| BRI (5 1488 () OLIBLA LS e [%&%89@""% P 919%65151); L-

ear

théeﬁﬁr&f emze%l%)l; edrine rse) (r% (aogsmbd)l)r rauowa@r@treﬁbsbd/ from Chromadex

reference in their entire
(www.chromadex.com). Caffeine (58 0802) purum, anhydrous, >99% (27600);

Theobromine (83-67-0), purity >99%, (T4500); and Chlorogenic acid (327-97-9), minimum
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Exenpl i f

i cati on

Mat eri al s Bot ani cal s:

Four types of

Chi nese green tea and one type of Japanese green tea

WORN08/1088e1

in this invention.

Fi

| eaf were purchased from Nam Wan Tea Co Pte Lt d,

Si ngapor
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offp ), .39, SR
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Table 19. Active conponents of G een tea*.
Tade@BnEhysi@l puwipditicklof Flkenkgal FdfcRGT standirds fok gresh tea.
(hexane extracts) 1.6 0.3 0.2 0.4 1.1

) F2: high grade Chinese green tea
95"/Bait1faume463&?&)dmred)ub§has¢dafrgsuSigrrwAldwh @hi MextEd:standard 5000

Boe BN yiyg purchesed

941%2179 MDBSE pAfig N4 183 ) WhgipuldhascdRen Sigma-
and col | ected

e saevy apbatesd0.gr een tea.

Acti ve

Chi nese greenUS®Aa7/064830

ompl gastr@gakechi n pahlat e 3] Mol&ou®f 4. 681d3edar3.| Melting
cgoe (F)-Epigallocatechin (ECRrmulzl 1. Lgve%h% 2. 38int
2 43 -)) - Epi catechin| gal | ate ECG) 0. 68 1 1.36 °C)
9506 :)5 (+)-L,“at echih fotg © _—
(ﬂ) at echi ns 16..92 8.1%4512#11 ?25%216% 33 2%(foel ne
Ci“.eﬁ mz. 3B J3J27 2/ 21 -49 WO 2007/ 109802
PCT/ US2007 30 Theobrom ne|0.02 0.21 (.23 0.32
0.06 Chlorogenic acig 0.10 0.58 0.67 0.34 N A
(3 -gdeani ne 0.67 3.62 B4df48042| &, 88,04 anninogci d 0392
60 0.51 0.61 @113 pol ysaccharide 0.5 5/2 8.5
Oxal i ¢ aci J10:5 015 1.8 0.3 * Essential oil was
esti mated b! uItrason c extraction | g of feedstock|in
hexane flor 2 hours; Catechins| caffeine, [caffeine,
(t)HEGGr oni ne and-chl or p4-@8-aci Eakbr@uoext || 4B ed by
ul trasonj xtraction| 1 g of Feedstock in|nethanol |for
2 hours;| L-t heani ne apd Oxalic|acid was estinated|by
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Acetonitrile (75-05-8), for HPLC, gradient grade >-
99. 9% (GC) (000687); Hexane (110-54- 3) , 95+%
wae pmctiosphot onetri ¢ grade (248878), Ethanol, deeEUS20T064830
with 4.8% i sopropanol (02853); Ethanol (64-17-5),
absol ute, (02883); Methanol (67-56-1), 99.93% ACS
MHPHODgr ade, (4391993); and Water (7732-18-5), HPLC
grade, (95304); all were purchased from Signma-Aldrich
HEDC MEh®B AND BASES: Formic acid (64-18-6), 50%
solution (09676); Phenol (108-95-2) (P3653); Sulfuric
C@edhin afd78RAoRAImA)ysisACS reagent, 95 - 97% (44719);
Trifluoroacetic acid (76-05-1), 99.8%
SpectiBRAIPIPRLL sGst&hadRika0408kh PhRIRBR ¢ hromatographi
(7664- 38-2), 5%%0&& |@on el%r%gwa% &%38{8%6]1) (ﬁﬁdCtvvoereog pe
L(Eadﬂéhfd’sewefm e Bpghavidl BETGADED, pmmpamhl SPDsNbaRANPephoto diode

f%geéf%o'lilge( 77‘[3&1%%%1}? B%%igg.a %S%Hr I t%m(eg%?eg(? 50006V&%S%E1%hase Jupiter
CQ‘@%@@%W BRTANDABRI (Phdnonfche @ GPtr v ((He4853- 1D, serial No:
purity 95% (03310); (-)-epicatechin (490-46-0), puri ty
2935304, Bash2%).; 5243-18pi Tt sohile phatel comeisicd X674 060, 5% (v/v) formic
rity 999% 05135), (-)-epi at echin 970 74 )
acg(ﬂ Flﬁ]l.%%?u@ 89 }016)0%%%% ga)c?t_ogl_tlgﬂ o]ﬁe o%rgihg%th S ggﬁgr% ed as follows:
wit8 InShirde o, mRUA fikinAeODAPE) 6 L0 FREABIVERL B increased linearly from
3086- 61- 63 purity: 99.0% (20250- ORB) all were
0% e dA%s aerl 10 ofd anino Rdtiext romw2. %6Hp St &iencsm 40 min, B lincar from

21??&%%#%?&4} K g%e 2—)75 1?191{ plﬂl]}rnlleiar p{g@@}‘] S’{h&%%g 1(() 91219}6 was 10 ul and

thQﬂbW@@Qﬂln@ob@@ Hade3ah 1l Hin. THeoTOHR ten@Qra‘M?e was 50 °C.
2007/ 109802 PCT/ US2007/ 064830 95%titration (C3878)

5003%8%@633%8‘ gméggg WQEAS (hﬁﬁﬁﬁ@m%& %@Q@%@%ﬁ) FCO

(cpreatecHin edllacy @G g[eplgalﬂchtemn%aﬂmue); haﬁfenie theabro Fingk @hlorogenic
. Oxalic Gfnci dgé 144-62- i 8% ur| t 194131% %Nas .
FERASER TG BB GaLioe f e Str alquptee! gyndard solution

W@I%qpﬂ@fe%d Qﬁt% Shownl Wﬂu&%{? ceﬂgs@ to ?Qﬂdea AxeO¥Rd£ @ solution. The

properties of chemcal reference standards for green

mixed refeiCoapsamtirSsalutadnuwes tiasdiutiib btep by atcpNb lyeddid serics of solutions

ot &5l sl At A OB b 0 e bt g The sunderd
cuded wire pr dlARf 118e @V@%gﬁ&ﬁga@otﬁ%d( chk B WabOldttedlagainst the

C15H140 06 (-)-EGCG 989-51-5 C221-118011 458.40 218
corresponding concentrations using linear regression to generate the standard curve. The

results are summarized in Table 21.

Table 21. HPLC analysis results on green tea reference standards at concentration of 0.1

mg/ml in methanol.

ID Area = ml+m2xweight | Retention Area Height | Width | Start | Stop | Theoretical
(ug) time (min) | (mAumin) | (mMAu) | (min) | time | time plate’
(min) | (min)
ML | M2 R’
228 | 350590 12.56£0.09
Theobromine | 19 0 1.000 391030 47441 0.75 12.32 | 13.07 4468
(-)-EGC 168 260560 | 0.977 | 13.5920.05 45490 4260 0.38 13.38 | 13.76 20431
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0.01 ng/ m respectlvely The standard curves were
(ﬁﬁh@pq$euﬁ-;" genct e/ wabie¥aYIiNaMEdhs and peak area
HiﬁﬁéKBtaf n%%j/\ﬁe%%/éﬁbﬁﬁ‘r% ER( responding concent rations

fegressi on 90 generate the standard
The results are sunmarized in Table 21. Table

ve.
T%ﬁnmﬁﬁﬁé’gﬁaly3|s results on green tea reference

standards at concentrati of 0.1 i n net hanol
ID A nmenwia@ﬁwgﬁtp% rERd i Oh aAr%Ve?rsrqe. plkase Wugiter C18 column

25924 b nth 9PD TREOBES 4G Phenomenex, Part #: 00G-4053-EQ, serial No: 2217520-3,
Batch No.: 5243-17). The mobile phase was water regulated with trifluoroacetic acid at
concentration of 0.1%. The flow rate of the mobile phase was 1 ml/min. The detector was

set at wavelength of 203 nm.
Oxalic acid analysis

Oxalic acid analyses were performed on a reversed phase Jupiter C18 column
(250x4.6 mm 1. D., 5u, 300 A) (Phenomenex, Part #: 00G-4053-E0, serial No: 2217520-3,
Batch No.: 5243-17). The mobile phase consisted of A (0.5% KH2PO4 (w/v) aqueous
solution) and B (acetonitrile). The mobile phase of 0.5% KH2P0O4 (w/v) aqueous solution
was prepared by dissolving solid KH2PO4 in distilled water. Then, it was adjusted to PH
2.80 with a solution of 1.0 mol/LL H3PO4. The gradient was programmed as follows:
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(g) time (mn) (Mumn) (mMAu) (mn) time time plate'
(mn) (mn) ML M R 228 350590 12.560.09 Theobrom ne
wd 2000/1098000 391030 47441 0.75 12.32 13.07 4468PCT/up20B1A54830
168 260560 0.977 13.590.05 45490 4260 0.38 13.38 13.76
20431 -52 WD 2007/ 109802 PCT/ US2007/ 064830 78 137
sofvent B isaedxd Tincarty, 08 104103005 1802 96nuted 381 thed decr8ase From 40%

3 33007 _ 123 108260 CA.96 0 999 4 4.124438
to 0¥t Godst 545t g% Insgion voly ez@éé il iy e pgticpt mobile

o588 198 ST SELOR A B 3461 8 I s o
26051 5 DiffertbOdohce@tiod 4401 adid EiC@a&Q ftbn 0991&g/rnl to 10 mg/ml was

18. 520,09 284835 21471 1.48 18.05 19.53 2490, 22
asgRy§ @0 I rHmARIdrRIr PV S daerares %V%%S@@O&%%%O%a&ﬂé@eak area was

pthtgd ggagtgst g%éé%g%r%%;ézd%‘lg%Oggg‘gl%tlg}fsalublﬁg Ak %%&%?g tlgc%enerate the

stapidatdesumaas Thalcoutcatsed dyalicNicrd 16 the @arﬂblw) ®lutioR wsre quantified by
retentio nd wis f.th
cofe R PRtk Recrieral OB iR st KPR ERardirds
g. ngflv\éba gUNDLAGEN Theani ne anal ysis. Theani ne
GGr performed on a reversed phase Jupiter
C18 colum (250x4.6 mml. D., 5, 300 A) (Phenonenex,
Par tG%-Mbamalyes3ven, pesiorned usipe azSmedgl GCMBRPZA1 fsystem.  The

3- a nr
SRR Db, TIGERRL SRR URSIBLED Y SR AR IS iertice
clédtowinigice (Bf) ibheourbiwieh pikpendvas telnpfdritmd\con'fm quaderupole mass
det ect or set . at wavel engt h_of nm Oxalic acid

filtgRagtyd; s o aprEmis gonrrdleg sw hv@?MSpé‘Plle??re\éeroﬁ wftwarc for data
ac ﬁféﬁfoﬁ%d%? furd 'df?élgrﬁg @Jeﬁatﬁﬁé)ﬁ' WS mxg'ut%ﬂTH]Agllth J&W DB-5

300 A) (Phenomnenex, O0G- 4053-EO0, seria
ﬁJQf‘Zils_ﬁﬁé’zOeéhlllary column ( 30 m x 0.25 mm id., 0.25 pum film thlckness) (catalog:
1225032, serial No: US5285774H) using the following temperature program. The initial
temperature was 60 °C, held for 1 min, then it increased to 180 °C at rate of 3 °C /min, held
for 35 min with total running time of 76 minutes. The sample injection temperature was
220 °C and 1ul of sample was injected by auto injector at splitless mode in 1 minture. The
carrier gas was helium and the flow rate was controlled by pressure at 40.1 KPa. Under
such pressure, the flow rate was 0.79 ml/min and linear velocity was 32.5 cm/min. MS ion
source temperature was 230 °C, and GC/MS interface temperature was 230 °C. MS
detector was scanned between m/z of 50 and 500 at scan speed of 1000 AMU/second.

Solvent cut off temperature was 3.5 min.

Polysaccharide Analysis

Spectrophotometer system: Shimadzu UV-1700 ultraviolet visible spectrophotometer
(190 — 1100 nm, 1mm resolution) has been used in this study. Colorimetric method
(Dubois, M., Gilles, K. A., Hamilton, J. K., Rebers, P. A. and Smith, F., Colorimetric
Method for Determination of Sugars and related substances, Analytical chemistry, 1956,
28(3), 350 - 356) has been used for polysaccharide analysis. Make 0.1 mg/ml stock dextran
(Mw = 5000, 50,000 and 410,000) solutions. Take 0.08, 0.16, 0.24, 0.32, 0.40 ml of stock

solution and make up volume to 0.4 ml with distilled water. Then add in 0.2 ml 5% phenol
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1000V in order to give resolving power starting at
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Al r’BfF;IEU Qﬂ%ﬁoﬁ@%efee&f'fo‘%ﬁl@d RRSSFT 250 ¢S dRPerkRAOFI®E Technologics, Inc.,
units -

Newark, Delaware USA) designed for pressures and temperatures up to 690 bar and 200

°C, respectively. This apparatus allows simple and efficient extractions at supercritical
conditions with flexibility to operate in either a dynamic or static mode. This device
consists of three modules: an oven, a pump and control and a collection module. The oven
has one preheat column and one 100 ml extraction vessel. The pump module is equipped
with a compressed air-driven pump with constant flow capacity of 300 ml/min. The
collection module is a glass vial of 40 ml, sealed with caps and septa for the recovery of
extracted products. It is further provided with micrometer valves and a flow meter.
Extraction vessel pressure and temperature are monitored and controlled within +/- 3 bar
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teRbedfRE Wak &2 a?@@ e@tah@{hecﬁréssurepvlfa{s sor e 2@6 ﬁoﬁlaofﬂe‘:@@2 e Werate was
perfornmed on O (Supercritical
9.§e0hinol ogi es, I nc. ,  Newar k, Del awar e, USA) desi gned
for pressures and tenperatures up to 690 bar and 200
C, respectively. This appasimgle2l | ows sinple and
efficient extractions at supercritical conditions

EMinidle bF Sp i Sigle §t6p SPEIdREATdifktiBh ol 8Fcca tehyR@ATinGat&ial
static node. This device consists of three nodul es:

an OXFREELxYBHbR 'Wer@ g@ﬁf&%edadﬂjﬂal" 690 kﬁgjeirc‘?ﬁlcgpﬁ\:ﬂdel" echnologies,

The oven has one eat colum and on
Ineleeafatkl Orlavess &l SA)The plorptypol Expersnceatpd |eyapnaﬂle thict desidue of the

d air-drive u wi th const ntf apacit .
25ERBEGT S serntaThy S BaftEd b h Brg8 e cpiesav g W EE S ol dr disited
whbr é&s@ﬂventsx@@s' RAdM Info Ga® ANdxeaRba Jeldcld e Ja@l@ ‘é)( r¥nent. The

of extracted products. It is further provided

oven oragrpeeheatod 40 Whasdesad tenfnesaiuieeicéore theRacked M?S(Sﬁl W@Slgeded After
thP", %%s%fj()v%, gn ?ergp%{qsg g% 4%53 x?ra%t?orne gjys?erﬁq Wil n[%stgci foerdleakage by

pressurizing the system with CO; (850 psig), and purged. The system was closed and

pressurized to desired extraction pressure using the air-driven liquid pump. The system was
then left for equilibrium for ~ 3 min. A sampling vial (40 ml) was weighed and connected
to the sampling port. The extraction was started by flowing CO; at a rate of 5 SLPM (9.8
g/min), which is controlled by a meter valve. 3 ml of co-solvent was dosed into the system

every time minutes. The extraction time was 4 hours. The solvent/feed ratio, defined as the
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WD 2007/ 109802 PCT/ US2007/064830 and +/- 1 C. In a

typi cal experinental exanple, 25 grans of tea cut
w@e@enodsen | eaves with size above 105 m si eveRChySH40064830

mesh screen was | oaded into a 100 m extraction

vessels for each experinent. The oven was preheated
weightt fagio @é $oteedOb engrktoatha rveciplefadrleadedeapavktedal, wes selculated. The

was | oaded fter the vessel s connected, into th :
vigf s BB Lo kP YIRS ES P 5 o shragly material
TR &&abtidiZdodditlon§ w¥Sdce M 1 ddafdFoo(e0 psig), and

purged. The system was closed and pressurized to

desired extraction pressurﬁhﬂﬁ'ﬂg the air-driven

liquid punp. The system was en left for equilibrium

for - 3.mn1. A B8 JN q vi.-al (40 m ) was wei ghed and

amp y{ . than aching Extra

% Re: extracti on was

-i“. O e ‘5"5 O PO .
starjed by flow ng at a rate of 5 SLPM (9.8 . .
g/ i iwlcakih?wnlgé &éﬁ?rzs'@ag%dwéxﬁné PREASHOVal e.ghemétechm chemical
con@Hitu&nt of eREn & ic@f nfiRiaDRGas RFolvEe TWRI BdstdcRIWA B gm of tea cut
total CO2 used to the weight of |oaded raw material,
grogss tagalos fiISEEe thsidubuiromgStep el SxIGQL deendfopradion sey, ravhgreen tea leaf

extracted s |l e i very 1 n. raction .
ol T B BB TR e D LRREC oA B I bAAT ook materia
an3aIPI Bl 5 chaholGhaB gepaiREly 1640RA Y0 500ehMEe@RActioMvessel and mixed in

wei ghi ng nmeasurenents. The yield was defined to be the

a Wedtethtwageat hagh of 70 otCalfor 2yhautss t bha hetrdcgied sefutipawvas filtered using
f eedst terial. In this experinental anpl e, the
iR PR P Eb AER 1 BHOE P S SE CRHPOT A PRES . Senirifiged at 3000
rphE PRSI AR ReARd 388 paltictCriade RS RIrCRBUECMBRSE! The filtrate
at 200 bar. The C02 flowrate was 9.8 g/mn. Exanple
(s@pcExaan) wapfolBred for ysihgllelgiommgRP e cadliss.ndhe ossidife of Stage
1 ré1§e ]ggtlr%,fg%i @lﬁ ag@%@%&%@g)ﬁgﬂgﬁ ?F i%gog%(rtn%tﬁg)ltnla(? Rethods The supernatant
exhRERNOEe HoBdbined! MM theNeWaHO ,refagl@VatiBg aURMry dvlprator. If further
experinmental exanple, the residue of the 25

i cal
pugiTAROTD 10T e @sesbit fiartion s alesirel en (tbe Aphobisencuda, catechin
i th isti . | .
o SOV ey I BR B RSt il o BAEL FE G EP i Bhessing. The

residperaimSdge Thextravten was guneheai efirther tpheceddng rfod theanine and
t enperature before the packed vessel was | oaded. After
palysacqhegide fragiiens d55 et ¥)d i nto the oven, the extraction
systemwas tested for | eakage b pressurizing the
systemw th CO2 (850 psig)Exanﬂﬁ%ﬂurged. The system was
cl osed and pressurized to desired extraction pressure
Expgimiep dflfermd AdfnitwAdsdrbent iFgtrpetiom, of Thatechinskrachiomas  t hen
left for equilibriumfor - 3 mn. A sanpling vial (40
m ) Iwagpiesicghaiineansl thownddhesh luticn wixeths arapdpargnt ppucous solution of
The extraction tarted by flown at rate of
the gegepiigy g ogstags %%%f%a i1gaphiry f‘e%ﬁ%trla%tg% by OathRis @pmples, 25 gm
or¥@ YBE Rclircifited PasiRlc B txfyﬁﬁa?@ﬁ%ghih%%rﬁagd %%iﬁ%%b ml of 95%
every tinme mnutes. The extraction ti was 4 houUrs.
ctHdme] sOTW¥ Gt (kdlead fead ravio 2021) aedbsasbddn StefpB. Whe two-stage extracts

2007/ 109802 PCT/ US2007/ 064830
were com]Bcl)ned and ethan%? was removed using rotary evaporation. Distilled water was

then added to reconstitute the original concentration of the solution (500 ml volume).

The affinity adsorbent polymer resin was XAD7HP (see Appendix 1). 30 gm of
affinity adsorbent was pre-washed with 95% ethanol (4-5 BV) and distilled water (4-5 BV)

before and after packing into a glass column with an ID of 10 mm and length of 350 mm.
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wei ght ratio of total CO2 used to the weight of | oaded
raw material, was cal culated. The vyield was defined
wo eoobaodshe wei ght ratio of total exacts to therdBEs2007/064830
raw feedstock material. The extraction conditions
were set at 70 C and 500 bar. Exanple 3 Exanple of
Tigt BY ®ed 96Mni) I@éradlsorb@amsnigﬁ @kt rlag trnloaqueéfu}qOF;ocllaion (de-cthanolized

ex | es of . S e. sol vent e tractl
st 8 DRieelouicRl MR ALt o 3R sy RRRR 2 43P ape/ml was loaded
inf¥Pthe padited & hdfin bk IfRWSEatel bE1 DaftiGiCKBWAS). 25hg M ding @Ac was 85
cut ?rr een tea | eaf SFE residue from Step

SCC2

m@@tﬁéf & teadied aolgmnrveay \@%@%W@d SPealrof dﬂséléléét‘?\@(tﬁ( at Filew rate of 10

? g\?{ht %?hl g n{]é} ofo£5 i %/%%t prf@gg% ftle ate 15?&6& glunhp%o ml of
OC ana ano wer e

S%EHJBG%I ﬁl| 1,0% @&ﬁiﬁ@ﬂ Wi @8 Q0 chite &petda&einle @OMpessBl| at anﬂbbw rate of 2.2
wat er. bath at 70 C for 2 hours
m%sam é?cBVélﬁ) S EI |ha FIU@FP Wwasdipeardest ebhansigml of disdhest ‘é(ﬁ"&f WS used to

I | t 0
b ECoRARESL AP 948 P BLELE (SR0BLER, B 2000l soluions
bepamt incuttapel. ridoi niuef 408 dthhmol Wasnistbto @xtertbetdtarhinsThem the loaded

collt i pTo Fpre AR YOy B it et s lSigiputop. During

th%ﬁltlefité patips (O1- F%) l?b@féf e%ll@§%@g€0-%)7 &%? VIES-tere(er 1.0-1.1 (F3) 1.1-
af orenentloned net hods. he supernatan extracts were

1.8 Orivbi héel. @ﬁ@ﬁ)t mi bﬁﬁa(ﬁé) BWemsp@xﬂlValsn Athea 3rBY aif ybsolute cthanol was

e or at or t her urification,of the at ec
usfy FRRIGR P e abital e pheEHR o tosraihy el % SRR 8r 3.6 B/
foll@ed ynwaghiid 6tH 9NBYT Qiditdd inaitedl] a&spkvw/htrhem@@oaaﬂmg, effluent,
of distilled water for Step 4 processi % The residue
weshingsagil @fljncr uate oreraall collerscd: arcaswed @rrmpa*So@éléfmt pd analyzed

r pi c
b LA B8 A BRLYRACORIG Rl A6 2588, i Bhromine,
chiosbgaid acd Eﬁclfaﬁtﬁmhﬁxctﬂ"onamslconected dndt amplyeed by HPLC.
experinments, the working solution was the transparent
agueous solution of the gigfmApl®a two-stage 95%
et hanol | eaching extract in Step 3. For these

ESHHIPbEStep APatdM cadhis Prodcks A8 Eafh&ionalredyse&hdigsWad Theanine.
tmc-stage Ieachlng extracted usi ng 250 n” of 95%

ietn h g‘tag?lp t;%{ica]r%é%r{rﬁéﬂt e§Q1Inp fexc?fdthg abde& I%Qé cgsess %0 r‘%ﬁ Af residue

Wo- stage' € Cts ~were
fr(ﬁhhhélCQS%\I&ﬁlamemmeldnglqjm@w (D)Ifaﬂtyp Gvatpbﬁﬁd) Irﬁ)lnof dlstllled water were
'] ed water en. added to reconstitute the .
SeB‘i“F‘Ej’ﬂWé?lad%doWé% ﬁt599tniﬂcﬁ9ftr6?“°(nh%es§ﬁéla9@ inghed B wier bath at 70 °C for 2

hox,\%yfﬁg %ogTéqeea F}Ieeirn gb%( )ﬂi?a%&‘gi ?Rl%,na!: 6?841%/1 F@éeﬂ%yﬁf‘/écg%fggf'bheensto lid residue

wayasxtpaceedwaith et Owintl fo f' Qcﬁ%lkﬂh‘aﬁlﬁf uihg ThB\pmandettlodd. i IThedkwo-stage

eX&“@E&% S&hu?lﬂr?saﬁiver%ecfagﬁl%@geﬁﬁ ﬁé&ﬁ pacgo '31%1%%% i Eﬁtmd with
/ 0 be

A I RO, LSRRI 05 70 P e s

supciearhhanaidnz edre sdlzpted anéacimbingd $&i yitldea)cuhaivn agd AIPLC analysis

concentration in solution = 4.8-9.6 ng/mM was | oaded
for theanine content.

Example 6

Example of Step 6 Polysaccharide Fraction and Theanine Extraction and Purification.

A typical experimental example of solvent extraction and precipitation of the water

soluble, ethanol insoluble purified polysaccharide fraction chemical constituents and the
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into the packed colum at a flowrate of 1.2 m/mn (2

BV/hr). The loading tinme was 85 m nutes. The | oaded
w@odoammserns washed with 150 ml of distilled WaP@r/US100A064830

flowrate of 10 BV/ hr with a washing tinme of 25

m nutes. To decaffeinate the | oaded colum, 100 m of
theind2Gemi¢al cmmtwmﬂbgremwauseﬁfalbml lﬂ()%mlméthmﬁofliéi rns'due from

g R Ml Lr Bl R iosto el i i e B R A i e disttied

Wél’b@lsleld&ﬂﬁ’g EQdes‘OﬂE&i EK&IGQ@'SWS atrha sdpwvtwatsgdlxtact solutions were
m/mn %@i BV/ hr) or until the washings sol utions

copgunade pWm| rofHy eMBDOTRHion fWag0vscet thasryicenigric (e ¢laep supernatant

ex?tlg eS%oU%tgﬁ %%é?%gﬁﬁ% (;fr tgg}vltq&? sl)lggﬂe g"rllleg,lolu nﬁ‘roﬁ% Iet%altAlQVVXs added to

m& W HfinheScthddal b@@entrht&blﬁbﬂﬂﬂ"/@n Thﬁ; s‘olha@hlmaall(o%d E@)sn for 1 hour
were collected at 0-0.7 (Fl), (F2),
anfipag,prem]gltgte viasyb(sgzrzyyd 1The eﬁrgcttopggolutlgﬁdvq_s (@nglf(lgfgi) atB%,OOO rpm for
a u e
SRR LHELN 00 A NI S roceis
Tlee pdlywcclmride gire@pitatBWak rcollécmd:d ank tetne dvacsihni Miye diied p8lysaccharide

Blestlll wat.e .8 BV/hr. The.lo
S ipP qe g 0 ML vt gD AR eharide purity with the
co@&kﬂeﬁ&“& BRthoICRSM AdxtA afBSereeNkRAlaa0d Mﬂ%yée%ccuTOF DART
using HPLC to neasure the catechins (EGCG
mgy, Spcqfcfreﬁ:trnewas heab tofartier paefde thé Inarlegydari welghnsd)f tBachmpounds

compiistiae e e &R R e S af et AR T 0.

Extr t(iré?;a of PoI sac hari des. and Theani ne.

typi PUPTTREART RIQAH CRNBIINeHe thEARIEF waé&@ﬁ?lﬁada in distilled water
to Qﬁﬂ&edsﬁ)% $01u88H Oro tBig s SiBon,f4 Qd'ﬁutng%f FLES NS Qﬁﬁ%l was added, mixed,

| eachi ng process of Step 3 and 400 m of distilled
andmlbwvedﬂo e;tandeﬁoarldtoellry Theadbdionnwas theb 0entrifuged tat #d100opm for 10

ter bath at 7Q.C for
it g Aerantie Pihyedalb ok dinto i S S st g6 colleted
W@sxécﬁﬁ@ﬁtkaﬁéh afing %cﬁl% kStaFeSagbRitioNas 60X REAEH0W étﬁanol solution.
O mM of distilled water using the sane net hods.

ThlwcSO%t ethenol exlutiae wasrallewicditto ensl wewemctempeiafurge d han, 4 volume of
eté% g&’ﬁg n'gi({eaépttoecggélﬁgotéf %n %ﬁéét}z\gggp a(\imedtgll?lrﬁrlélfr%}ga{tgrr a%rb °C for 24
hotumo%tc?ﬁ@alﬂzea@leﬁto@@he BURRAC BAPGuROl Pild QIRONCKSs centrifuged at 2000

col | ected and conbi ned f yield cal cul ati on and HPL é
rpantak \J8 ingn ahdthetdngstais merectth enllectcBbaadidiied 6t @xAhphder @fcuum.

Step 6 Pol ysaccharide Fraction and Theani ne Extraction

and Purification. A typicaixsuperi nental exanple of

sol vent extraction and precipitation of the water
TR U Brg iBERARAs akNBBIH b EhB W infui/nPOl ysacchari de

fraction chem cal constituents and the -59-

B3334354.1 WD 2007/109802 PCT/US2007/064830___t heani_ne

chem cal constituents of green tea is as follows: 20

gm ofxttdeeoSGteaed Teasi due from the 2 stage 95% et hiefdl mg

| eachi ng Esstitad OildfractionStl @ png3 70@dryexdiglayt ed using 2

st age di stitbd@lFraction (90 mg, 60% dry weight)

Theanine Fraction (20, 13% dry weight)
Polysaccharides (30 mg, 20 % dry weight)

Stevioside (Extract of Stevia) 12.5 mg

Carboxymethylcellulose 35.5 mg
Lactose 77.0 mg
Total 275.0 mg
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wat er | eaching as descri bed above in Step 5. The Step
5 two stage extract solutions were conbined. Vacuum
WO otoanyoser apor ati on was used to concentrate thECTUSENT/064830
supernatant extract solution renoving 60% of the
wat er solvent. Then, anhydrous ethanol was added to
make up a final ethanol concentration of 75% This
solution was allowed to sit for 1 hour and a
pr ecThm haxsted cwasctoifsgresetka ddreprésxs padficdrRsssotialt dibfiravksn, catechin

centrifuged_ at.2,0 m f or and th
fractigay thedHng fra%&)alnwgpolg%a@@%lda ]ﬁfaé‘rHOﬂ ﬁﬁ?%wef@f greater than that
folihd I@E rRALASASLAR matdfiid OQQBMV%%ESH %f(t'r'gﬁloﬁ pR&dREst af1R formulations
was coll ected and freeze dried dried
Capdjey@@dﬁ?hm roje ord rdasagedhrmmd\mHgmetdredntaﬂm @sol Metimgsnper day as

et Edf Pt BurcRGoRRt Pl EpBth ebel (Miolant, oxyeen

fr&el AARAT SoveldiiE Qe Mmitrd\atibhd NbNRT actRBESs, $BAfh6 BERAT ¥nhancement,
was used to further profile the nol ecul ar wei ghts of

antinesteopaiesisn dardicyesgutar slispgse p@vp@p%mﬂ)@rqp@e cerebrovascular disease
prgxrfel%%éh %ﬂ% él%%l“;l%eyamg%%%%l ﬁwecrgn%t Mk t%, gﬁﬁgﬁl‘égna%%étgeﬁgﬁ_&? of cancer,
trehtrasal ofedi Vi Bndlivahl dllk@@GSA@\te@g’ht ldiSB aﬂiﬁhﬁerfmog@ﬁ/es@ IptdvicAtion of aging,

To this salution, | ume of absol ute ethanol was
maRgerIentyiok edfabetay dm%ll%méa seCHn P Brempriguld, cogition, anxicty

[ NES rlfuged at 6,000 rpmfor 10

re?n&!rtlfghe%{aand ddéedglgﬁ(t: gﬁm The precipitates were di scarded.

The supernatant sol ution c]gj)l I eclt d was concentrated

usi ng vacuumrotary evapora’fl €&t 60 C to an 80%
oI u Jotn | ution was

Sfo 1]

.....

atio

) 2, 1N vol ume of
et hanol was added to the soI uti on. Th| S soI uti on was
pl aced I a refrigerator—at 0 T for24hours-tor

crystaldct gotiep el the theam ne conpound The sol Kol PRy
was cent rgdugedatg20 Ql 5r and the
o@ragiwda

crystals 51815 ﬂ}%g Elc(f %ht?o C under

vacuum B! t( s are m xed
for the f IYSaciarlges (_45 .0 mg, 0% drywelght_)

_--JVitamin C oL ... Ext r act 1209 mg
Gr ee¥cTd@se150. 0 ng Essential Ol Fraction (10 ny,357/04ng
dry MenghBeyn P@adeadifiln Fraction (90 ng, 60% dry weilyhig

Theavibole Heeawt i on (20, 13% dry wei ght) 40.0 mg
Pol ySlawohas Fidesr (30 ng, 20 % dry weight) Steviosidedmg
(Ext ract._of __Stevi a) 12.5 _ng.-__Car. hm(yrmt hyl cell ul.aose

35. 514191 Lactose 77.0 ng 300.0 mg
----------------------------------------- Total 275.0

g 'Plge %Véog}ﬂajcp %%OE %ﬂugzggggn()@edés%gmprlses purified essential oil,

catechin, theanine, and polysaccharide chemical constituent fractions by % mass weight
greater than that found in the natural plant material or conventional extraction products.
The formulation can be made into any oral dosage form and administered safely up to 15

times per day as needed for the physiological, psychological and medical effects desired.
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The novel extract of green tea conprises purified

essential oil fraction, catechin fraction, theanine
wo e@ctiosm; and pol ysaccharide fraction by % naBST/vue10gT1064830

greater than that found in the natural rhizone

mat eri al or convention extraction products. The
REDERENEESAAd ELxan be nade into any oral dosage form

and adm nistered daily or to 15 tines per day as
1.naBkdiaderf lar AnhENphyisd 61283 IcdP98.psychol ogi cal , nedi cal

effects desired (anti-oxidant, oxygen free radical
2. SBaAv@REgiDW ot AN rRiRevaTRaISeNNuRIB7HoBI 4, 8ad7 vi ti es,

i mrunol ogi cal enhancenent, anti-osteoporosis,

3.C@falhAVRS C PLAIMEE S EASHA- 9503\'1992' on and therapy,
cerebrovascul ar disease prevention and therapy,

4.ohghesteh P'JA%FM@CMMX’IBW 1@@4?"12?@' on and

treat nent of cer tr eat ment and viral

5%&?1%%%1)&%5\&% Ibgg& %]ngl% 3. her %gfnesn s, prevention of

agl ng, tes mel'litus, enhancenent

6 %Eﬁi"éﬁén?”d IR SR SHS REEph my and o,

xedforthefollo rul ati
7%henC W & Ho CT._J] Foo Llplde 2:35- 46a 1985

------------------------------------------ Extract of
8.dratiyr PRt pboCacmgemesis At i®4P-80) 19 Baction (5 ny, 3%

dry weight) Phenolic Acid Fraction (90.0 ng, 60%dry
9.wéerghtQ et athd avpiriedopd @:hemmp 2 7288.dk9pSwei ght )

Pol ysaccharides (45.0 ng, 30%dry weight) Vitamn C
101 5MOkirrgr HBUetrah| B NB&d D1:A§1-36Uui§9Bean Powder 10:1 50.0

nmg Mocha Flavor 40.0 ng Chocol ate Flavor 10.0 ngy

11~ -Wang Z¥-etat. -Cancer Res 521 }62-1FH); 1992 - ---------------- -~
------------------------------------------ Total 300.0

127oBrb0@ MDYV ed it Riddrast4: SQUIpRBilbben of Green tea _
conprises purified essential oil, catechin, theanine,

12t RA ¥R Ghak i DHLRGI ¢ 84 g@@@% ijoggnt fractions by %

nmass “wel ght greater than that found in the natural
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W claim 1. A green tea species extract conprising a
fraction having a Direct Analysis in Real Tine (DART)
worem®s/1egsert r onet ry chromat ogram of any of Fi guP@BUS200T064830
25. 2. The green tea species extract of claim1,
wherein the extract conprises a conpound selected
fromthe group consisting of an essential oil, a
pol yphenol, a polysaccharide, and conbi nations
Wehénimof . 3. The green tea species extract of claim 2,
wherein the essential oil is selected from the group
1.CONSA $ir¢onGc®bpdtidiexadecandrdingCd dactiodt KaatRCaDMcet Adhldsis in Real
9- hexadecanol , 1- undecanol, 1-hexadecanol, ol eyl
al cohigie, (DA mefs sBertTomstry chgHBHesarf ang g Figures 6 to 25.
conmbi nations thereof. 4. The green tea species extract
2.0f cThai green teadspecedsrextaet gdellamhle ndierdin theedxgactegdniproas a compound

t he roup consj,sting of catechins, flavapols,.
£ 1 av e gi e e o PRS0 SRs SlTedtl & Pelyghenol.
gr egiblyaacRpes @8 cexbintbndtheebfi m 4, wherein the
catechin is selected fromthe group consisting of

3.cat eghy glreérgea S%Qéﬁ@_éﬁ%’t Bf LR 2, Gkt aehister®i@l bRtiEselected from
(ECG, "gallocatechin (GO, epigallocatechin gallate
( EGO0 graepi gabsisides othicnadcE@O)C adddictradashiaiatatidng-hexadecanol, 1-

thereagf. 6 e een te peci claim4, wherein
the Fsiaaib T SRER o IORRNRY. o afisTedblsoerngidpmol. and
guer&atyimt@dastietdoiftn. 7. The green tea species of claim
4, wherein the flavonol glycoside is kaenpferol. 8.

4.The BHLE0:T RR sFREGIRFaQor€lafth M dhehEBIyb Aol is sclected from the
pol ysaccharide is selected fromthe group consisting
of giraupsensistimgbphestechiganl Botaosle, fleenohadecosidgs,osmsl combinations

uroq@c acid and conbinations thereof. 9. The green

tea 838‘es of claim1l substantially free of caffeine,
oxal jc acid, or tannins. _10. The. green tea eci es of
Sl ai tbezgre%weﬁpﬁm%%xt%aﬁ%hm Io bt e Gfochings sciected from the

gr eagrsﬁp tcBﬁﬁstir%O/‘bP)éaﬁé@hiﬁhGG), %%icafgeﬁng{ N efpﬁ%te%ﬂlﬁcgeﬁi%te (ECG),
extract. of claim 2, wherein the ambunt of essentia
oi | dadlo€atedhin PGCY,tapiliosdsschie gghtte (EGEONWCEIIBLA0dBOPEGC), and
PCT/U%%QO?/O6@$30 12. The green tea species extract of
cl ai SEPIAEBS HBIFFofhe  anount of essential oil is from
50% t 0 90% by wei.ght 3. Th reen tea species

6ot 1 HeG ZGT &aiPRg s Oﬁﬁéﬁgi“n W l%ﬁ%hﬁvaaf) iscxelstgdaffom the group

Oi | dodsibf@Idr firtlctif . 8920ty Wei ght.

7. The green tea species of claim 4, wherein the flavonol glycoside is kaempferol.

8. The green tea species of claim 2, wherein the polysaccharide is selected from the
group consisting of glucose, arabinose, galactose, rhamnose, xylose uronic acid and

combinations thereof,

9. The green tea species of claim 1 substantially free of caffeine, oxalic acid, or
tannins.

10. The green tea species of claim 2, wherein the amount of essential oil is greater than
2% by weight.

11. The green tea species extract of claim 2, wherein the amount of essential oil is from

25% to 90% by weight.

- 64 -



14. The green tea species extract of claim2, wherein
t he anount of pol yphenol is greater than 40% by
wowrioghtosol5. The green tea species extract of BPCHUS087/064830
wherei n the anount of pol yphenol is from 50%to 90%
by weight. 16. The green tea species extract of claim
12, viblergicen tchepempsuxtragfofptdimph evictein thefangmnt 36ess¢mial oil is from

90% ight. 17.. The green tea species extract of
cl aiﬁﬁéwm&é’i%m%kﬁe amount of pol ysaccharide is

0 : .
1 e)r(te r ergrtsgna{ép égqﬁiegye%ét? Itc}gu%lﬁ?e véﬁfﬁhe jﬂ%{h%%notu%?of gs%gllltl%f‘oﬂ is from
pol yaRE eNa6d, &5 weghtf rom 25% to 90% by weight. 19. The
green tea specCies extract of claim2, wherein the

no chat [ - %.1 0,190 -
et ol Bigf U SPESAHEL OF oo RO hclh of pplyphenol i
whergtatet then 40fduytwaghtpol ysaccharide is from 75%to
90% by wei ght. 21. The green tea species extract of
15| ai Thelgrewhen 8pétidshext Ryt ¢faddinCD NPlidrsig Shamess &tpbBiphenol is from
oil from2%to 97% by weight, a catechin from 15%to
98% Ho iePYhtby eiglieani ne from 4% to 90% by wei ght,
and a pol ysaccharide from9%to 98% by wei ght. 22.
16FoodTlwr greesdice aneais axonptr ofsilrig 2, hvehageindhe amaurs pépobphenol is from
extr of~chaim.1l. 23. A nethod of preparing a green
ERssRaak

tea havi ng at | east one predetermn ned
haracteristic caonprising.sequentially extracti .
1Tgr eeliG G5O FBCIPESC PHAC! RECE ar WHeEif it gmapt of polysaceharide is

essentitdl thgh h5%RGHdigR. a pol yphenol fraction, and a
pol ysaccharide fraction by a) extracting a green tea

Desies bt ; L o
PP RoRLENs LSl Labbbr SRR SULLE Ry SRERRD polvsturis i
and feorhi26%t tora®8h byecigh65 WO 2007/ 109802
PCT/ US2007/ 064830 b) extracting either a green tea

1B pecTiesgetfda dpaties eattacobf then 2, mierdie Shedar@oiint @Npdly8Rccharide is
a) by alcoholic extraction to yield the polyphenolic
f r acfem®BR0ENEe Wsbryisight.r esi due; and c) extracting the
second residue fromstep b) by water extraction and o
20or ecTli graen g spedies poracs ot ¢laimiZdevheiaim thy ewpwit af polysaccharide is

yi e!%é?gyﬁﬁg@?ﬁchar ih e fraction. 24. The method of

cl ai Y P i rst residue from step a) is

2yt r DR FGHT 8PS RS U LI SR Dgne GHBRL PTG an cssential
pol YRPgsR! 19 16 bast Bmeﬂ'ﬁﬁt,fawate%ﬁﬁl Rthi1kbe@ 98, baf {biBhi ¥ theanine
phy.

adsor bent chr omat ogr a
from 4% to 90% by weight, and a polysaccharide from 9% to 98% by weight.

22.  Food or medicament comprising the green tea species extract of claim 1.

23. A method of preparing a green tea species extract having at least one predetermined
characteristic comprising sequentially extracting a green tea species plant material
to yield an essential oil fraction, a polyphenol fraction, and a polysaccharide fraction

by

a) extracting a green tea species plant material by super critical carbon dioxide

extraction to yield an essential oil fraction and a first residue;
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26. The nethod of claim 23, wherein step a) conprises:
1) loading in an extraction vessel ground green tea
wGepmcilesopl ant material; 2) adding carbon di ORCTIES2007/064830
under supercritical conditions; 3) contacting the
green tea species plant material and the carbon
di oxth)dextfasting citherer graewltcaspeaed pleutt mmtgrialmrdhséimtiraﬂidue from step
oi | fractl nina.collectio
o) ai m 53, O HRRRECHSERGITD YRES Beantfinelp e MR Al o scoond
essent i alreGitlhe; aglhem cal conpound ratios by
fractionating the essential oil fraction with a
Supef CEit}dcﬁ (152 PR Akt ¢Rnf 5@ gﬁob B0} at&SRAaEI O precipitating
syst he met hod of claim Wherein
super c ri ttihc ablysasalbliridconish clootpd ItCSEIGBth aokysacoh88R fravtips.
of pressure at 35 Cto 90 C. 29. The nethod of claim
226, e matiods u;pieclam’n tdcawhaomdithd ding esiduei FembBtdpany is further
to 500 _bars pressure 40 G to 80 C. 30. The
a%?m%tr:%gw%rcrmlr &b %@Xl@? FET3%I080 i nutes to
2 5 hours. 31. The nethod of claim 26, wherein the
2% i meThesmethag pf, clgm 23rh‘éh¢f@mht&a@| petypéreqlin patiopts fwither purified by
step cting ground green tea
speéﬁgén%? .&ﬁfgﬂ O%QE%?he flrst residue fromstep
) inme sufficient to
2Cxtr %etma%?@ BFEASE 25 RBHE Ber el Frefpiitsin G e
2007{ 9 02 PCT/ US2007/ 064830 2) passin queous
sol Ui BRTGE ek paECRAn SIS FTECIE A Gk plaht material;
constituents fromstep 1) through an affinity
ads oPbting esban dexidaHNdH SHRSTA GRS consldfigNshenol i ¢
constituents are adsorbed; 3) eluting the caffeine
conpbueaisacting fhe grecracp smcne,s Pleas orabesial angsiha garban disixgecfor a time; and
el ution solvent; and 4) eluting the pol yphenolic
chemd)calllecomsian ¢ssenta$ ofl freptidrhie aadfofllecticmyveastd.or bent
resin using a hydro-al coholic eluting solvent. 33.
27The Tfet hethodfofcdlain 3 2furthbye ceinprising tiy Stép-oﬁlad:t@hﬁ)g itle: essential oil
sol ution conprises ethanol _and water wherei

et haSMICH eEPROUAL | BHOP sbsicfr%%%ylgmﬂ}eg fpsential Oq*h&actlon with a
et rﬁ?e&ﬁtl@a{l%hﬁbﬁ%m eﬁref‘c'tlenﬁl@ J}X@J@S%ﬁphm ic

sol ution conprises ethanol mater erein the
th I t [

m&%}gﬁ %\?mcga?ﬁél ) v&}h%re%i )(ﬁl?e\{cr%ag chnéht?oﬁ}s b %%élgg %B ?)%rs to 800
100l&&soﬁﬁeﬁﬁﬂeuﬁéﬁﬁmd90?Ccla|n132 wherein step 1) is
carried out at 60 Cto 100 C. 37. The nethod of claim

2932, ThemeihBd oifeclhinl®6,iwhekeih QupQbifiSeal 38ndifitv® dBRARE 60fbars to 500

claim 32, wherein the time is 1-5 hours.
bars of pressure at 40 °C to 80 °C.

30. The method of claim 26, wherein the time is 30 minutes to 2.5 hours.
31. The method of claim 26, wherein the time is 1 hour.
32. The method of claim 23, wherein step b) comprises:

1) contacting ground green tea species plant material or the first residue from step
a) with an alcoholic solvent for a time sufficient to extract polyphenol

chemical constituents;
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39. The nethod of claim 32, wherein the tinme is 2
hours. 40. The nethod of claim 23, wherein step c)
wa@epnoses: 1) contacting the second residue fPONMUS100P064830
b) with water for a time sufficient to extract
pol ysaccharides; and 2) precipitating the
pol ydaqeksing desaqueam sdigionaotextsatadt papplpyodie cbbmical constituents
preci pit |on The thod of cl 40, wher .
water is HM7Ye 1%;17[) “56 an 43Ty ga ‘ﬁ{-}{qﬁf% 8" oAt i 4‘65“6“1 the
wherein tﬂlﬂy}ﬂ@h@l’ic ¢o$1sﬁthe1&@afé 4d8o®8d;C. 43. The net hod
of clai m40, wherein the time is 1-5 hours. 44. The
h%}d &ﬁtlf%jﬁie"éa‘}%mew@@rﬁﬁéﬁdg hforhitHE a'fﬁm’?y ﬁd&%’é'n‘? -using an acidic
5. The nmethod of claim40, wherein the tine is
hours. 4dutiothelveet;lod of cl ai m 40, wherein the
al cohol is ethanol. 47. A green tea species extract
pr ephr ehitiby thdyeolpEicholic ofienticali cvast2Bents {i6vh WO affinity adsorbent resin
2007/ 109802 PCT/USZ g/06ﬁ830 4 A green tea species
extract CHH%3 LY g? QifafHng solvent.
t heo hylllne/theobron1ne at 25 to 35% by wei ght of
3% he @@ﬁ]opicﬂf clajpy R2.mivheram; e rydmp- g,_lcqpl@plg%qyylo\nemjmrlses ethanol
of t t
: eﬂ]? oa?é(tr Vglge%lh%e etﬁ%@fiﬁc%g@%ﬁo% ?10@53/ priNg

the pyroga S|ne at

342 pé C’flé S 50/%&0& a\é%ecl% f\gﬁ 1ntp%8 gﬁ'%ﬁo glcohozhc SO lut%rneceoqnprlses ethanol

the %ﬁ%dtéﬂlﬁlﬂdr&ﬁ@ﬁkf QHAMRE c@ﬁceﬁ@aﬁcﬁ’l is 369% Byweighght of
t he theani ne, catechin/epicatechin at 1 to 10% by

33ne gf‘&e ﬁéth&ﬁ‘ 6f clﬁﬁ?@@'vﬂ?@rmﬁ@ieb'lg iBGkGeBSut bt 8@° ég)/T WC

wei g ht of the theani ne, cat echin QUI none at . 5%
S

37at ]Tﬁeorne 90/8 koncf‘la ! %]twﬁ)efrel}lhkﬁeh mhleeanf ﬁ]& hotr, 50 A green tea
spe0|es extr ac conp
he N / t heobr oni ne .at, 45 to % by wei ght of
36{ ne. [P of SEPReh HGpnche Bk - g U o 1096 by
t of the_ theanine, carnosic¢ aC|d at 0.1 to 5% by
3%. Sme Bethedh af ¢lain - nehcrga the imads howrs. to  10% by
t of the theanine, catechin quinone at 0.5 to 5%
400y \?\Eiegtn@theqi of plaim 2 hewhreia stepion AamBligehyde at 1 to 10%
by wei ght of the theanine, nethyl cinnamc acid at
0.1 bo cs&tabtjng/\élieg;htomif residae tﬁiwaﬂﬁep &) vethwater der attinic sudficient to
10% by MEI ht of thzlgbhean and
3- met hoxy* afV%%gmﬁ e s 1096by wei ght of the
t heani ne. green tea speci es_extract conpr ng
pyr %m |R§r~‘01pwgl<gpﬁm | RalereeHEEEroNToR Sie vater sp OBy by alcohol
m%@b&ﬂbnOf the pyrogallol, theanine at 0.1 to 5% by
wel ght of the pyrogallol, catechin/epicatechin at 1

o4 2, B QUL Dbl I UG LPl AR BE R 21 5t

4% b?‘he met%‘& Pclaltn?ﬁo,%ﬁe?&%'ﬂ'leov'vater is at 80 °C to 90 °C.

43, The method of claim 40, wherein the time is 1-5 hours.
44, The method of claim 40, wherein the time is 2-4 hours.
45, The method of claim 40, wherein the time is 2 hours.

46. The method of claim 40, wherein the alcohol is ethanol.

47. A green tea species extract prepared by the method of claims 23.
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gal | ocatechin quinone at 0.1 to 5% by wei ght of the

pyrogallol, gallic acid at 65 to 75% by wei ght of the
w@yooegedshnl , catechin quinone at 0.5 to 5% by PeT/gki00D664830

the pyrogallol, vanillic acid at 1 to 10% by wei ght

of the pyrogallol, and 3-nethoxy-1- tyrosine at 1 to

48%% b@( gmﬁ'ngtha spécigshextiaytr cypaprisaig pﬁ@gall@l,gﬁle@phy[llfe‘@/theobromine at 25

tsgeCI 00 t r\x?%tﬁletco Itlﬁlléor]g%ggﬁﬁggrﬁ{coallmd ap Sqntlonﬁﬁ y welght of the

cat e@%g"duaplc@aﬁl@ﬁ@ béidat 09%0t5% HOidH ol cIhro@fllol, hBd 3-methoxy-
kaenpf erol , uercetin at 20 to 30% by wei ght of the

kaenpyesiic at rtp S bnwaighot tbe pgmeplolwei ght  of the
kaenpferol, gallocatechin quinone at 5 to 10% by
49AE| tgr@fn tedn epdeas rqaﬁeﬁoiomprrgmglthcanam dleaphﬂﬁndz/dleﬁla%mlse at 20 to

f.erol U|none
Q\’ﬁ“@ b o S R R Pk o R lr AR RERG ! & 10y Ry Veieht of the
20%tﬁ¥an\ﬁf5 ghflicQtid fe tokRRABY ¥ @iht o\f@l{H thedfin@Gatdciih qhinone at 0.1
to 10% by wei ght of the kaenpferol, and 3- nethoxy-l-

yr dsi e tat waiht of #Boshpyningsicitnamsidehiide ka@rpbet’6lby weight of the
0 ARk A §4007s/1n%64§?fg 15?"0@ WEERSE héRcanine.

Specl es extract co
heo II|ne/theobr nm ne at o b i ght of .
RSt Sreers gﬁﬁ&ﬁ. b taacs. deogs Thdeadopyne ot 45 0

Wel gfhst% Of wdifg PO dRlahBl, cHaPEREMEhAL adP td Q0GDEP Biight of the
wei ght of the pyrogallol, quercetin at 20 to 30% by
wei gheangie, chmopiy ra@giaam i to %»/v brivdightaaf the thegnipe, /gadgxc acid at 1 to
wei g f t he ocatechl |
o 0be Ry Vel Y BR Bl ATshRCRRER f, A3 BEPR vl of e

to Gtﬁ%tﬁhé W&ingﬂlhld@flydelw Ipgor IIB@MyO&/elgEtadiﬁﬁé'l ithafitil nﬁh@&lyl cinnamic
at 15 to 25% by ht of the pyrogallol, coumari
aci Bcit ati1 §55 é@%\m}gm%h@ th@ﬁmp%é:lwpg%@q loto 10% by weight of the

van| t@%a{n?n gf)1£3 %Eletﬂ}llor)épl-t&g Wt ‘8‘?{395‘% @I}V%gﬁ‘t Bt @1@5418&
h
Eo?}p&gsﬁe%apwesgw ?Ct%ﬂ%lg AR G AN Bp%f‘neéthg?bfangne at 1 to

to S5Pechyywelightof ee fyregdilol, ab@nimel at 0.1 to 5% by wel%ht of the pyrogallol,
cat echi n/ep| catechin at 95 to 105% wei ght o

ot GtChBY <P st & bio A%y v GBoTipe RERHclokagmgfrol at S to
t
B;{ ggjg)’ Ibg lWGI% %H“h% ﬂyj?o 10%%]“{0(&&%&,@,5% V\%\%W%gﬁtt tfgﬁe pyrogallol,
pyr O@Ehlbbalbqhng thhonfaﬁte@:lnltm Sgubyorehabf 22 [HyvoBlIYA, lillic acid at 65 to
|l ol | | %
el ohs B EEN Ry T<lio ZHEERR AUGEPRGhE-B0 15 RoWSIEnt of the
25 /021%%; %‘ﬂ%l gﬂhllﬁ’é a&ﬁ‘ %t Y5 204 i))f)jwelg@l@ BBl Iﬁlr@éé'llgl Ahd 39methoxy-1-

to y wei ght of the pyroga , vanil acid at
1 t ayB¥chy 1webYhty wéighthe thyppggilladl , and
3-net hoxy-l-tyrosine at 0.5 to 596by wei ght of the
520yr o akrdenltea Sfecich egfrm moh@ﬂsﬁi@ katapfeen(] thasiine anptd $0Mdy weight

41 G RsTROL R Aot B 05y O FCht e kacmpferol,
B%ﬁ g(gélréeﬁh ,at aﬁg)fg{o I%Z%elfﬁ{t 0@?11&1&@1?/1?%%&}/@9@5&@& 9fto 154 by weight
of the kaempferol, gallocatechin quinone at 5 to 10% by weight of the kaempferol,
gallic acid at 55 to 65% by weight of the kaempferol, catechin quinone at 1 to 10%
by weight of the kaempferol, coumaric acid at 10 to 20% by weight of the
kaempferol, vanillic acid at 1 to 10% by weight of the kaempferol, and 3-methoxy-1-

tyrosine at 15 to 25% by weight of the kaempferol.
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wei ght of the pyrogallol, nyricitin at 5 to 15% by
wei ght of the pyrogallol, gallocatechin quinone at 5
wo 20015048y wei ght of the pyrogallol, gallic acPdr/as2065064830

to

75% by wei ght of the pyrogallol, catechin qui none

at 5 to 15% by weight of the pyrogallol, coumaric

53aci dAa@rech(es opiFodxyragiedogiprisolg tymegatlpt, dhedphglline/thcobromine at 0.5
vani | ld,c.aci d at to 10% b i ght of . 1h o :
oy d8at 8 it of e eyt HisPBlfthieaBent § 95 1990y by weight of
vei ght py@igalidiekfyip@gal 4035 to-839% by weight of the pyrogallol, quercetin at 20

54.

55.

to 30% by weight of the pyrogallol, myricitin at 10 to 20% by weight of the
pyrogallol, gallocatechin quinone at 20 to 30% by weight of the pyrogallol, gallic
acid at 50 to 60% by weight of the pyrogallol, catechin quinone at 15 to 25% by
weight of the pyrogallol, coumaric acid at 15 to 25% by weight of the pyrogallol,
vanillic acid at 1 to 10% by weight of the pyrogallol, and 3-methoxy-I-tyrosine at
0.5 to 5% by weight of the pyrogallol.

A green tea species extract comprising pyrogallol, theophylline/theobromine at 0.5
to 5% by weight of the pyrogallol, catechin/epicatechin at 95 to 105% by weight of
the pyrogallol, kaempferol at 55 to 65% by weight of the pyrogallol, quercetin at 20
to 30% by weight of the pyrogallol, myricitin at 10 to 20% by weight of the
pyrogallol, gallocatechin quinone at 20 to 30% by weight of the pyrogallol, gallic
acid at 50 to 60% by weight of the pyrogallol, catechin quinone at 15 to 25% by
weight of the pyrogallol, coumaric acid at 15 to 25% by weight of the pyrogallol,
vanillic acid at 1 to 10% by weight of the pyrogallol, and 3-methoxy-I-tyrosine at
0.5 to 5% by weight of the pyrogallol.

A green tea species extract comprising pyrogallol, theanine by weight of the
pyrogallol, catechin/epicatechin at 90 to 100% by weight of the pyrogallol,
kaempferol at 65 to 75% by weight of the pyrogallol, quercetin at 15 to 25% by
weight of the pyrogallol, myricitin at 5 to 15% by weight of the pyrogallol,
gallocatechin quinone at 5 to 15% by weight of the pyrogallol, gallic acid at 65 to
75% by weight of the pyrogallol, catechin quinone at 5 to 15% by weight of the
pyrogallol, coumaric acid at 10 to 20% by weight of the pyrogallol, vanillic acid at 1
to 10% by weight of the pyrogallol, and 3-methoxy-I-tyrosine at 1 to 10% by weight
of the pyrogallol.
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