Extracts and Met hods Conpri si ng Ganoder ma Speci es

Rel ated Applications This application clains the
wheneflogsonf priority to United States Provisi oPed/US2007/064829

Pat ent Application serial nunbers 60/785, 125, filed

March 23, 2006, which is hereby incorporated by

reference in its entirety. Field of Invention The

invention relates to extracts of ganoderna speci es,

nmet hods of preparing them usi ng sequential extractions

steps, and nethods of treatnent thereof. Background of
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value is paramount. A wide variety of G [|ucidum
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he ganoderma speCies, particularly G. lucidum (“Lingzhi” in China and “Reishi”

or “Mannentake” in Japan) and G. tsuage, have been widely used for promoting health and
longevity in China, Japan, and other Asian countriecs. Among cultivated mushrooms,
ganoderma species are unique in that the pharmaceutical rather than the nutritional value is
paramount. A wide variety of G. lucidum products are available in various forms, such as,
powders, dictary supplements and beverages. These products are produced from different
parts of the mushroom, including mycelia, fruiting body, and spores. However, the
chemical constituent content of these products is suspect due to the large variation in the
chemical constituents of the ganoderma species feedstock material. Like many botanical,

the chemical constituents in the plant material is dependent on numerous variables
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fungi having a doubl e-wal | ed basi diospore. In all, 219
species within the famly have been assigned to the
w@enadoganoder ma of which G lucidumis the SpBCI/ES2007/064829
type. Due to high phenotypic plasticity, norphol ogica
features for ganoderma systematics are thought to be
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ganaflermg;speciss s aical gonshitients; healtbdieasfitand have been used

as a
Like most mushrooms, ganoderma species are composed of about 90% water by

weight. Based on the scientific literature, a summary of the G. lucidum chemical
constituents by percent dry mass weight is listed the in Tables 1 and 2. One of the
characteristics of the G. lucidum fruiting body is its bitterness that varies in degree
depending on the strain, cultivation method, age, and a variety of other factors. The
chemical constituents that convey this bitterness are the triterpenes and have been used as a

marker for pharmacological evaluation of the extraction products. The two major known
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mar ker for pharnmacol ogi cal eval uation of the
extraction products. The two maj or
woewmangdsysi ol ogi cal |y and medi cal ly active chemr@Tak2007/064829
constituents of the ganoderna species are the
triterpenes and the pol ysaccharides. Table 1. Chem cal
plwsinisxg'iqailgrﬂnd wédi@llyl antivd oieinase domtittdnts off therganodarma species are

Pr i nC| * % dry wei ght Vol atil e/ Essenti al
th rtel@ﬁ a@ﬁlt&d&ﬂ% £idSS- 804 Ter penoi ds* Trit er penes*

TN BRI Kl e DA AP BSe o, D

. 1T tucrdemnic acids (L/—\
A,B,CCZDD K,E,El,F,GH I,J, K Ganol uci di ¢ aci ds
(GLA) CD Ganoderi ol s (G) Luci done (LC) A, D Luci dunol s
Pridcipdl Bio-BetGasoder nenonol (G Ganoder madi ol (GD) %  dry
odermatriol (GI) Ganoder manondi ol ( GDD)
WeiModer manontri ol (GDT) Steroids Vitanmi ns Phenols

—NocteotTdes Proterns (Pr)7- 8% G ycoproterns
Vdatilsdisgentat 0d Clemicd Gopmloyadscchar i des* (P) 2-8%
Terpenoids*
Triterpenes™ (T) (>100 highly oxygenated lanostane-type triterpenoids)
Ganoderic acids (GA) A,B,C,C1,C2,D....T
Lucidenic acids (LA) A,B,C,C2,D,Di,K,E,E1,F,G,H,LLJLK
Ganolucidic acids (GLA) C,D
Ganoderiols (G)
Lucidone (LC) A,D
Lucidumols (LCM) A,B
Ganodermenonol (G)
Ganodermadiol (GD)
Ganodermatriol (GT)
Ganodermanondiol (GDD)
Ganodermanontriol (GDT)
Steroids
Vitamins
Phenols
Nucleotides
Proteins (Pr) 7-
8%
Glycoproteins
Carbohydrates 26-
28%
Polysaccharides*(P)
(Heteropolymers-glucose, xylose, mannose, glalactose, fucose, etc.)
(B-D-glucans, particularly B-(1-2>3)-D-glucans)
Ganoderans A, B, & C

Fiber 32-59%
Ash 8-10%
Minerals
10.2%
Germanium (Ge) (489 ug/g)




(Het er opol yner s- gl ucose, xyl ose, mannose, gl al actose,
fucose, etc.) (b-D-glucans, particularly
wh2qrA0BYt D- gl ucans) Ganoderans A, B, & C Fi bepCBRSHO%064829
Ash 8-10% M neral s 10. 2% Gernmani um (Ge) (489
ng/ g) Tabl e 2. Chem cal conposition of ganoderma
Tahle 2dutidmiciltcobpdyitibe etiganodkrmusledidim fruiebetyefsedstock used in the
i nvent q Vol atile oil was estimated by highest yield
PIEY MY acti on at 70C and 500 bar. Tritepenoid were

esti mat _d b\/ fan ~NVA| nr'nl et h:\ ol extraction

Pol ysac¢ @Pwrsand protein GerBuS(QEQQ%t ed by water
extract | Voisilesd¥penes are hldl ass of naturally
occurri ndricapepoidis. Thei r| @8r bon skel etons are
conposed Pofysiccbptidn@,)C5 unj 139 Many are al kenes but
may cont aidici@igr functionpl groups, and many are
cycl i cal. Some of the botanical terpenes have been
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Wérere@t&ﬁﬁSdBﬁdJam\éQtr@ctbaSI c skel eton of C30 In the

ganoder ma_speci es, the chenjcal structure of the

tri t BIpEASECY ¥eiadiey UMl pemErng CorRPRHII Fheiiogarbon skeletons

o) h

oS O S e G By T, MRS oF pRT&hiain other functional
grbvpmyhmade arecyspedi Senicsofgbabotahicyl thypesal heentbeen found to possess

extraction usin nqﬁt hanol , et hanol ,

P

cetone, .
PTERTTHF O YF i et HPMALOLY.y affiEapgery ﬁ@&%h%lg?r{}’@nt@d other health
prM‘hBﬁné hafvidieo t'Irh|et t@ﬁ&ﬁ&{% M ahsJoDANR S8R ©RJencs and have a basic
osition and nol ecul ar configurati on have been
skﬁl@pm ok€30.0 locbergahedgmacdesion thpebiresal gmmngetquhq: triterpenes is

batgg(g Ol a%rolﬁt}q ,laéfrafgt%ﬁgglfdtsr?fi %@%t%loﬂ,e%be ?%0% dselg an which is based

cyclizdtRhRARGSal&IE BanRe6hH bE tiNEitdrpied Gdine gafolddsma fekies is generally
other triterpenens, such as ganoderal s, ganoderiols,

byaprdveyh ssidestion disig methanedy ethancod cadsims, ¢hiesefarm. sgher, or a mixture of

th%s%tsgf%ﬁ%l l\%)lje)fﬁ C q‘fl’t e?heg mﬁllﬁomr&hgﬁl caPéorﬁéoasP&o% and molecular
ve been repor SSess | nmmune ennance

coafigiratiof |1ﬁm§TEHe@ﬁ yr,ep@nﬂdd talloceur, irghnodeih@lspederd Among them, the

ant.i-cancer effects. Ganoderna species are_remarkabl e
MBIt B IRYHg (o D5 aF gy 1of SHPEHTHD PRACI ar Wi gFae majority of the

ganoderma triterpenes are ganoderic and lucidenic acids, but other triterpenens, such as

ganoderals, ganoderiols, and ganodermic acids, have also been identified.

Botanical polysaccharides from a variety of plants have been reported to possess
immune enhancement, anti-inflammatory, anti-ulcer, anti-viral, and anti-cancer effects.
Ganoderma species are remarkable for producing a variety of high-molecular weight
polysaccharides. These polyglycans are found in all parts of the mushroom as well as in all
developments stages. Polysaccharides from ganoderma species have been extracted from
the fruit body, mycelia, and spores. Moreover, exo-polysaccharides are produced by
mycelia grown in fermenters. Glucose is the major sugar in ganoderma species
polysaccharides. Ganoderma species, however, are heteropolymers that also contain
xylose, mannose, and fucose in different configurations, including 1-3, 1-4, 1-6-linked beta,

and alpha-D (or L)-polysaccharides. Polysaccharides are usually extracted with hot water
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pol ysacchari des. These pol ygl ycans are found in al
parts of the nushroomas well as in all devel opnents
WwW@E t@gaasoPol ysacchari des from ganoder ma speci eBCTIHS®07/064829
been extracted fromthe fruit body, nycelia, and
spores. Moreover, exo-polysaccharides are produced by
follywed by meomtation With rmbavhel s They gewsibsoi I exteactrddj with hot water and

N R R S MR A 0 A
th¥ Whe®ee pIRMNDSEL-129R%, UdesRe). N PAlysh@h@hde compounds that have been

configurations, including 1-3, 1-4, 1-6-1inked beta,
iselptgd ang martlallwhar@yteﬁmcy&g@cgﬂaﬁdm sPFeiFy malighahg Gesoderans A, B,

t
LSS L B st et spgrov e s
isslated al Sondbef thetd pelyedciiride dodipovadsehavaristealskewh to have significant
Conpl ex purifjcation steps can result in purified
1%@!@%% Simpleting AMbYHHSINSBIcFtNKIBhe gl ucose pol ymer
(98% gl ucose). Pol ysaccharide conpounds that have
beerﬁa@dmanee@eam pysa¢ing. avhigh arhar lotcs empeatsfthagrther fungi, have also
S ngl u de
be%ﬁ ?géjoﬁéeggtﬁt 0%%11but§% Ito ﬁlea%g%%gﬁg%bv?tg 5efatr111§ ahggegc %ec &s chemical
costipentyd o aﬁﬂaﬂbeﬁ ganozietad epkcicSopmeteis tnh?%@hlblt immunosuppressive
pol ysacchari de conpounds have been shown to have
aclvihi fi cant i munol ogi cal stimul ating and anti-cancer
activities. Ganoderma species proteins, which are in
| owelm e 0 ) gmdg,cmﬁbhvajuﬂé@ bf)ﬁgmgials Hpg\)»@laaﬂ@; oil pad gssential oil chemical
cotnﬁ %ﬁtse (rjn ié? r@%l?ogrt croln Tl u 1o1r1]s tot tli]lg bloac 1V1%y ?% télﬁ Aol tlan\( flé/rmcal constituents.
Hd)@é\te@n Ch%se m@dammmﬁﬁl %Sns@i’cﬁ&n&i AppdABYto e bbden ignored in the
| mmunosuppressive activity. In nost nedicinally
scieatifiabesatBtt ani cal s, the volatile oil and essenti al
oil chem cal constituents make nmj or contributions to
t he Bheogembinatign of nutetivsl herlthc hensifia withonss taxieishnmke ganoderma

constituent
sptacw%a%gmbceag ncolnatﬁa?nq% c{eﬁlr%:lﬂ% n%gm Ih% tﬁ? Ve é)pfneperoa t %f@é)c%wi. therapeutic
ex@t@ﬁﬂ%tﬁafAlﬂﬁu@lﬁ giioldatnha/ spebrRakkthadacinet ibben el fotithousands of years as
t oxi ci make ganoder ma species chem cal constituents
a H@%m@b%éwr&mtaﬂ@ea@vé%%m resentefeppschahablackEe speiftiicestudics of

gagéﬁérﬁl%té bigs ﬁ't %J?é’ Ya Hate JELORGRRAE! BSe %"e@%{@r@éﬁd\’ ©To briefly

een US ousands 0 years as a treat
suviamdrgsthai therepésic betneﬁ@s ofilgyndderme cpedtiesy eladnsicdlhadnstituents, recent

B RS RE SHEh TS S0 TETRSoLT, B s et

o fRELS AARGus cHentifal Qé%oﬁfdm'éhﬁceal h‘a@n&n@ SIRIREHYSI traction products of

benefits of ganoder speci es chem cal constituents,
ganeda@nta specie, particularly G. lucidum, including the following: immune ‘enhancement

(P, Pr, water extract-for abbreviation see Table 1) [1-4]: immuno-suppression, anti-
transplant rejection, auto-immune disorders (Pr) [5,6]:  anti-inflammatory, anti-arthritis,
anti-rheumatoid, anti-lupus erythematosis, anti-allergy (T, GA, ethyl acetate extract, alcohol
extract, water extract) [7-10]; anti-oxidant (T, P-T+P act synergistically, organic solvent
extract, water extract) [9,11,12]; anti-platelet aggregation (GA, water soluble extract) [13,
14]; hypoglycemic, anti-diabetic (P-Ganoderans A, B, & C, extract) [9,15]; anti-
hypertensive (water soluble-ethanol insoluble extract, crude extract) [16,17]; anti-
hypercholesterolemia (triterpenes, crude extract) [18]; prevention of cardiovascular

diseases (T, P, crude extract) [5-18]; hepatoprotection (T, GA, P, water and water-cther
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scientific laboratory and clinical studies have
denonstrated the follow ng therapeutic effects of
we20070080chem cal conpounds, chem cal fracti onBCT/ERZH07/064829
gross extraction products of ganoderma speci e,
particularly G lucidum including the follow ng:
exitnapts hig 9eiitha antenesalt th¢r@py, Pnti-heppes singpdex, anti-HIof, anti-herpes zoster, anti-

abbreyigti on. see Table 1) [1-4].: .i 0-S ressi o
bRt PR cray SebfasshaidioT; Hhile S SEF SURER Rty 121241
ank SbdloriaBidtivity T RMABSIVY ¥ind &Rkdr-cRErh&tE) 015)]; and cancer prevention and
anti-rheumatoid, anti- |upus erythematosis,

tregiment4P) Brhgy-water &alcobphgatragd?.ad0e28xt ract, al cohol

extract, water extract) [7-10]; anti-oxidant (T, P-T+P '
act Whaenginstdedahicypowl gadi teps@ivedbit gerodeamt , cxtrter that combine

plﬁﬁ'{erg raegé%lfi%lgcfié té‘;?%lf?%é’t Iiargfeiilé %%?}?ly%%@%%%c{eﬁ%%ﬁigﬂ cgl%tuents that can
beagtfdd'l,l@é@bﬁftﬁ Gst{ridafdrrddef@nslidble Bimckunfs ofXthERC synergistically acting
[9,15]; ant i hypertensive (water sol ubl e-ethano

physiotsigitslly ang mredecelly benpdisiabganagerya ppreics ghemical constituents.
anti hyperchol esterolem a (triterpenes, crude extract)
[18]; prevention of Sandimyafchd boveniceases (T, P
crude extract) [5-18]; hepatoprotection (T, GA P
wat eih anel aspdcer tiet Ipegsent venBIBIERBAE. dext panddeyma species extract
19, 20]; .anti-viral therapy,. anti-herpes sjnplex,
Cogrmrwma} a/fragfin h%v&%%?%&%&%%mﬂ%ﬁem? (QARTY thass spectrometry

ch(r(Pﬁl&B?rtgﬁ{e%?ft m i&f}gy §36 28021} 468uthel enbaRak, e Wat£Y _?_ornprises a

sol ub 1-24]; anti-bacterial activity (
compoahd ofeddcta@indromat the gooupaces)sting, @bljan assinganods a triterpene, a

revent.i.on and treat ment , T, hot-water & al cohol
pi&ﬁ*é&ﬁgeﬁﬁaC?%$§§“9mV£§FS's needed are novel and
reproduci bl e ganoderma_ extracts .that conbine purified . .
essefitd @ﬂ%@f Pr,n_%?ﬁ%me@k BB 85sepfiah 1od] lﬁ,selgﬁf&gb&&%%f‘cgmp jcgasisting of
9,?@-‘39@3&&'&df€9§i§t 'aEM,enFiﬁo PATEIN G, b%—l&]rgig GRSkc W'aEiia, octoanoic acid,
standardi zed and teliabl e anpunts of these
tesydreamiis ddid glehtadecihb wgcph Ysictddeginoal dcyd, anthda@dd calcldy 2-propenoic

benef.i ci al ganoder Speci.e hem cal constituents.
S B R R PR SRS RO D acecanol, 1
helpf8&inb PN - i€ sahAS adPcAn RN RAE TR TP &6 b F8rtRoF lh@liment, the amount

conprising a fraction having a Direct Analysis in Rea

of spent@DARTY arester dipe&s dyeveightc hboadtgheragmbddiemgt, glic amount of

Figures 6 10 I n further, enpodi t, the.extract
cstfil PR e iDL ol e RS R, s B 3 amont of
esSafial 8iliiRGrdth 587 @S9 balwatht, B & rfuitRérP&NBodident, the amount of
polysacg:harided andoconblnatlons thereof. In a further
esgabiBbeihisrffom 7 fv taPdenby wright-| is selected fromthe

group consisting of 9, 12-octadecadi enoic acid, o
| i ndel aifdiher apitwdimentetrdetanoiccisassiagtedoromathoi growg icapsisting of

ganoderic acid, lucidenic acid, ganolucidic acid, ganoderiol, lucidone, lucidumol,
ganodermenonol, ganodermadiol, ganodermatriol, ganodermanondiol, ganodermanontriol,
and combinations thereof. In a further embodiment, the amount of triterpene is greater than
2% by weight. In a further embodiment, the amount of triterpene is from 25% to 90% by
weight. In a further embodiment, the amount of triterpene is from 50% to 90% by weight.
In a further embodiment, the amount of triterpene is from 75% to 90% by weight.

In a further embodiment, the polysaccharide is selected from the group consisting of

glucose, arabinose, galactose, rhamnose, xylose uronic acid and combinations thercof. In a
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tetradecanoi ¢ aci d, pentadecanoic acid, 9-octadecenoic

aci d, octadecanoic acid, 2-propenoic acid, tridecyl
w@si0eng9sit undecanol , 1-dodecanol, 1-tetradecanedT/US2007/064829

1- hexadecanol , 1- heptadecanol, 1-eicosanol, and

conmbi nations thereof. In a further enbodi nent, the
fustheruermnbafimests ¢lnt paburi df paslys@p@atiéﬁ is gmate@%lbylﬁ%i l@hweight In a

Qe prbidingh, SEG9IT Wobifo RO Bprapt Bl Ruipeicht. 1n a

futthe sttt tl&ﬁ@rﬁdﬁlﬂt Jf 1@ C?}S&¢C$lalfld@m RO 3095 QQ%Wby weight. In a
weight. In a further enbodi nent, the anmount of

fugthereanphiosiment] the gmppatrafPe¥ssaeshands isyfrane 7 ghtto 9% by weight.

further enbodiment, the triterpene is selected from
t he Igraoﬁlpthcrmmbcshmnlg thie egara@dnempmls@catmssmm dénfrgm 2% to 99% by

W‘%%f&ﬁ?&dﬁ%?p%ﬁé%? g/ ag 6|%anod Ol B{)J]érf;accﬂaride from 2% to 95% by
wagnoder nat ri ol , ganoder manondi oI , ganoder manontri ol ,
and conbi nations thereof. In a further enbodi nent, the

anouRt, n8fhek b rr%)%dl ne eéeﬁt BRERtidR relal@no 2%0Y oi‘vﬁiegﬁﬁm?ﬁtncomprising

a further the amount of triterpene I's from
a%ﬁdtma%%lbyemlc‘gMpreSent mvénfronher enbodi nent, the

amount of triterpene is from50%to 90% by wei ght. In

a_f umt heotherbqattyetht , pricheat aimoemionofeldtesd tter penehod dfr preparing a

75% to 90% by wei g E In a further dlrre , the . .
gaﬁ@@?%o&’?ﬁ’@? cFé‘trF‘%t Bling Ak deast AT tpﬁ%de &Wé"icé?risﬁﬁ comprising
se engﬂaH§ 9§t?%ct1ﬂ% %tﬁa %&ma%?é&@st 2t mdt Q%Ife'ld 515[ E&%ﬁtlal oil fraction,

roni c” acl d conbi natf ons t hereo In"a -
a BB&P4ROFadtiom thdr p@ihjsactihaﬁchd: frattiven hyralj nstxtlcattlng a ganoderrna species
ide is r ea ha 15%

NI e de G773ty 5 VRIL by feftial oil fraction

anldl P2 %R, %Q%Q%Ciﬁﬁg ﬁ{ét first fbsﬁiufe Urdh fe &)Wélmw extraction to
t he anount of pol ysaccharide is from 50% to 90% by

yigldithhtriterpencafrdaion hed a sedvodireredite; anche) axtrasting gfe second residue from

ste?p {?Yﬁg%&:algar ! e I1051’1t aflndto ]Ig?gglgj/%tgnagc Oo/og%sawzléugdea tglsasl(é%l}oil 5(? yield the

pddydacdHagitie E%(ctﬁ(ﬁl_ 99% by weight, a triterpene from5%to
88% by wei ght, and a pol ysaccharide from2%to 95% by

vei gita filrfhc@R@tRAImASPae) a) LhRpRAL@sen bAYiRAtA AR cxtraction vessel
relates to a food or |camenP conprising a ganoder ma

grepat gewdexng anftcmtsfplpmte@eﬁ@tlah AV enddiog. cathwnaﬁ@xiﬁe runder supercritical
a t he n ention.relates a_met hod of .. .

co R S AL Ot B e Py By BBl o or

tifi@teait) @glelcaNdvtng thrC baeagdl esil Ftacto AT bslldgion Vessel In a further

se uentially extracting a ganoderma speci es plan
¢l theomgihed dusher cogwrisesatheoitep o altaringrthe cesential oil chemical

compound ratios by fractionating the essential oil fraction with a supercritical carbon
dioxide fractional separation system. In a further embodiment, supercritical conditions
comprise 60 bars to 800 bars of pressure at 35 °C to 90 °C. In a further embodiment,
supercritical conditions comprise 60 bars to 500 bars of pressure at 40 °C to 80 °C. In a
further embodiment, the time is 30 minutes to 2.5 hours. In a further embodiment, the time

is 1 hour.

In a further embodiment, step b) comprises: 1) contacting the first residue from
step a) with an alcoholic solvent for a time sufficient to extract triterpene chemical
constituents; 2) purifying the triterpene chemical constituents using liquid-liquid solvent
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a triterpene fraction, and a polysaccharide fraction

by a) extracting a ganoderma species plant material by
waeapenowoi ti cal carbon di oxi de extraction to yPEl/tdSHEN7/064829

essential oil fraction and a first residue; b)

extracting the first residue fromstep a) by alcoholic
exgrattiae piosesseo Vi el furthérecmbodimepte wac fspenti drehdordfoam and the other

econd resi due: c) extracting . the.second, residu .
sof ot oy De phusth BBROR" dhd” HFEES BRbfifisgt The alconotic
soR@nY fatkdhel | Hea Wirthdr 8mbediflent, @tepi1§lidlcdriigd out at 30 °C to 100 °C. In a

pol ysaccharide fraction. In a further enbodi nent, ste

fugthercesmndimen; sta 1) bairing dub 200 &xta Bt 1onineBeder cmbodiment, the
tird& olg nlql@%?lgser MR ZREELh&ES eﬁt@ﬁﬁeﬁ@ttﬁg | §hne ig )1@% 9 In a further
carbon di oxi de under ‘supercritical conditions;
ertlyatiraeit] the tinteels gaoater ma speci es plant nmaterial and
the carbon dioxide for a time; and 4) collecting an
essemta fatth& dmodaaéntOftep B) @ngRlsb&Cl) etht¥@mSelithed ghndderma species plant
further enbodi nent, the nethod further conprises the
mafeepl of th tsepondg residiice Soamtstenl bbiwitle esPrcd0r eotipeusiticient to extract
PR B RC%, TSSO 08 BRSPS Sebrhrf B souion by actol
pré€ipiddtivinl df asHifhe@embodideritithc Wedtereigaodd Perd 90 °C. In a further embodiment,
percritical conditions conprise 60 bars to 800 bar

th%#v%@rei\s,gﬁ@@@ %t 10380 3¢ tlg pbrther embodimang.t the time 1s 1-5 hosurs. In a further
j ' gritica [ L rhse: 60:
RGeSy Ret LA ol € P RDERR RO 100 e
erfibirdithent, helawdhotemtthandle tinme is 30 mnutes to 2.5
hours. In a further enbodinent, the tine is 1 hour. In
a f umt Hiethee ndzpelit/ ettt presér pPinkgntiv@nRldt &L algan6ddthdCipcdids extract
the first residue fromstep a) with an al coholic
preppred by thegpetbodsiabghespresang nygetiaty extract triterpene
chem cal constituents; 2) purifyin? the triterpene '
chenfincaniothasraspeatu st gresgit nigveritigni @lat¢sqin d grabdenta spegies extract

- B3334297. lextracti on professes,.. In further
coumERin o e Qe Mo B REDr T A n (RGLig, i she ereosterol,

gaBOlu¢ I adié BlatSldttg 28ty NaidGOs f aguegdstersiphtd p@fddeti®iadd H at 30 to
further enbodi nent, the al coholic solvent is ethanol.

407 by weight REfhergnstirotent , step 1) is carried out at 30

OCto 100 OC. In a further enbodinent, step 1) is

car rlineghothdr aspe@O tleCpiresent 0OVOWON| 1elagesf tor ohganoderma species extract
oISt Setd FEhE ehidBlio A LI RRE oy weien of e
gRbbadi aenH, the tine is 2 hours. In a further

enbodi ment, step c) conprises: 1) contacting either

ganoglef {Rh G PRBEES tIR! BRbedTBhOsdiRh Rlatdh® 266RBHcrhRSLfERs extract
fromstep b) wth water for a time sufficient to
coayrisingt ganoderic acid H, lucidenic acid B at 5 to 15% by weight of the ganoderic acid
H, lucidenic acids A/N at 1 to 10% by weight of the ganoderic acid H, and ganolucidic acid

A at 35 to 45% by weight of the ganoderic acid H.

In another aspect, the present invention relates to a ganoderma species extract

comprising ganoderic acid H and ganoderal at 5 to 15% by weight of the ganoderic acid H.

In another aspect, the present invention relates to a ganoderma species extract

comprising ganoderic acid H, ganolucidic acid A at 35 to 45% by weight of the ganoderic

B3334297.1



pol ysaccharides; and 2) precipitating the

pol ysacchari des fromthe water solution by al cohol
w@em@cilmsvat i on. In a further enbodi ment, the WetBUS1087/064829

at 70 0OCto 90 OC. In a further enbodi nent, the water

is at 80 0OCto 90 OC. In a further enbodi nent, the
acid Hegimwlucidic hadmsat 10to20Puby ergheabibd igmeateric abid H.iamd cerevisterol

. hour s. further e dinment, the tinme is 2
st f 100 R S bl RS # 8RRt e s conol 1 5
et hanol. I n another aspect, the pr sent i nvenél on
rel e%notﬂberaasa%ﬁﬁo&éer P@S%é&?’ﬁgm@x‘? At 1 eHRPET Ry SRERiss extract
oﬁﬁﬁﬂ a%Bdér'fbeao% ?ﬁ%ﬁ!ﬁom&&fc%i&ﬁ at 10 t@@@‘/(h@}'; waRipE 6F the ganoderic
e present invention relates to a ganoderma specl es
acgktly act gamodgpri &idSrtg 16V glosweigbl of thapaloderidhad &ki d A at
25 to 35% by wei ght of the ergosterol, ganol ucidic
aci dnBamithekCaspect 2096 pyesoeei ighéntioh ﬂel&esetq;asg&bd)érmaaﬂﬂacies extract
anoderi c Cld Hat 30 ta ,40% t he, :
COFMY 5 WEeFTP¢ detiercih By it 5%461@@10140 %Wé\l\%B?‘%QQ by Hight Phhe ganoderic
aci® IRt BRtHoRy &r&@ﬁ%?ra@(ﬁ @(FcﬂOe@ b?(We?g% SOMRN bHoR8ric acid H, and
ganoderi c aC| d and ganolucidi ¢ acid A at 25 to 35%
cehavisherio hatt20gb SO%ebmnlghmﬁ tbe gaiodett adid Hanot her aspect,
the present invention relates to a ganodernma species
ext rlacﬁnoﬁ:lmrparsbsdtn @hegpft@dﬁ rinceraiondrekted twiad@mbdermai sheBies extract

at 5.to 15%b ht .of the ganaqderi H,
PR TEOBENths BRI IC 1a%£%%%@§yt%é§°éh§y grcighfeof the ergosterol,
gaﬁi@ﬁ@ﬁ% éﬁd @CétdS KB 1849, gfltu&f' b %rg%gﬂeijolAatﬁlt %a%%d&% é‘c’?&/ H at 65 to
wei ght of the ganoderi ¢ acid I'n anot her aspect
7T/hbymﬁnftherwgmarmin rel ates to a ganoderma speci es
extract conprising ganoderic acid H and ganoderal at 5
to Tn%oyheredsgldt, dfe phsergainogieionCrebtésdtoHa danoddratah@recies extract

aspect, the pres invention relates to a gano )
COSHES{N@s2a@Q ¢ iccqcl Bﬂsrﬁ?’il%lvﬂalcgﬂ&}ﬁ{ﬂééwQ ta 40 by weig tof the ganoderic
19! Hejdkge 13k &Pt k B Qf od H,

acggnode‘réjlthg 3334128% 1ac®3 6H%Og€(r)?gbu0| [ g&{achlgdg I{a%em OaCld and
cerayiR@od 403 Sveidghit byoeigheofghan gadwdenc acd . H, and

cerevisterol at 30 to 40% by wei ght of the ganoderic

aci dinthnoktier 2a3ptdie theapgesatt , intditiopr @t to avmbﬂ@ma species extract

relates to a ganoderma species extract conprisi
COHHBHEr ?rgo%teﬁog ganofgKie aeidyitBagt 4 te LY by W%lgéwef e ergosterol,

t o I

B Pk o O REfebCo A6 oI IARERE Sy BB (0 6B by weight
ofabpegdstetohe pr esent invention relates to a ganoderma

speci es extract conprising ganoderic acid H,

gandnugiothe @ped, Broapredéhttiavaimbiglatg ght @hotdiena species extract

ganoderi c
comprising ganoderic acid H, ganolucidic acid A at 60 to 70% by weight of the ganoderic

acid H, ganolucidic acid B at 25 to 35% by weight of the ganoderic acid H, and lucidenic
acids A/N at 10 to 20% by weight of the ganoderic acid H.

The extractions of the present invention are useful in providing physiological and
medical effects including, but not limited to, immunological enhancement, immune
suppression and anti-transplant rejection, anti-oxidant activity, anti-inflammatory activity,
anti-arthritis, anti-rheumatoid, anti-auto-immune discase, anti-allergy, anti-platelet
aggregation, hypoglycemic and anti-diabetes activity, anti-hypertensive, anti-

hypercholesterolemia, prevention of cardiovascular disecase and stroke, anti-mutagenic

-9.-
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acid H, nethoxycerevisterol at 20 to 30% by wei ght of
t he ganoderic acid H, and cerevisterol at 20 to 30% by
wowdoghtosef t he ganoderic acid H I n another aspenus200Ties4829
present invention relates to a ganodernm species
extract conprising ergosterol, ganolucidic acid A at
acBity dca®os pycvertight ai-cartamogergosicyity (cagaerothgwippl), canti-viral, anti-

id at 5.t0,15% by wei ght of f.he ergostero an ..
Hg\én%lalg}qrgesa%plal%, gPtl%]grpte%%9%t%, b%y%l- p&tﬁt& %f alilth-bacterlﬂ activity, and
hePh@AFHRE@e andrARMMESr Agh&ed. ., the present invention

relates to a ganodernma species extract conprising

ganofigki Crlifndies GANR! 4iShidiie athd EnBddiRBnts OaftO¥RYfeatures and

wei ght of the ganoderic acid H, nmnethoxycerevisterol at
chathctenisBGYsDY beveprgphint dfont the dgsmmiptien,i drawimigslaid clamab that follow.

cerevisterol at 35 to 45% by wei ght of the ganoderic

acid H | n anot her Basfescriptibwe optieIdaivingsvent i on

rel ates to a ganodernma speci es extract conprising

er goBigRreo N, dgan®lauCeing1a¢i Msthdd Boatthel ptdpadddim Of the essential oil

wei ght of the ergosterol, ganoderiol F at 1 to 10% by

fragbipBht of the ergosterol, and |anosterol at 50 to 60%
by wei ght of the ergosterol. In another aspect, the
pr esigurd dvdenittonan ekempleryt oneghagl feydeanmeing pett the ethanol leaching

xtract conprising ganoderic acid H, ganolucidic acid

eﬁaaa‘“%o to 70% by wei ght of the ganoderic acid H
ganol.uci djg acid B at 25 to 35% by wei ght of the :
GanobigTeS Semdh i Cuftp o dend orabriiEi diverhe fSpenesion
by wei ght of the ganoderic acid H The extractions of |
t he FigBEChECnichy enexapplarenetbed far nupfigsting ofjthgytriterpene fraction.
physi ol ogi cal and nedi cal effects including, but not
| i mikigure &, diepiisnen ogicowlargnmathodnént thei miataeleaching process and
(ﬁ%ggﬁs%aéoE:Pﬂgigﬁti-transplant rejection,

PR eX T o Bt Pad ivity, anti-inflamatory activity,
anti-arthrifis ntis U L d, @anti-ayto-i ne .
i s gty dep Rty REPTBITR Biis St b gaiigine polysaccharide

frYBREOVEQED 6 RN jrechr SERBES @Dsifics iol thyde),

anti - hypertensi ve, anti hyperchol esterol eni a,

0 ERn bR S SSas ey ELighEme bt

fraztiow doim stey) 6 oéititei presmncinpthgdninegaokiion mpdé)cancer

therapy), anti-viral, anti- HV, anti-herpes sinplex,

ant i Figarg secgiost AscuTOF D ARGPRIaES $5ccBumafol igalialet@s kfdract from red
.activity, and hepato-protective and treatnent for
lingzhi yppai diuitfpeddveRBadtent s of the disclosure, other

enbodi nents, and their features and o
Figure 9 depicts AccuTOF-DART Mass Spectrum for ganoderma essential oil

extracted by SCCO; methods at 40 °C and 300 bar (postitive ion mode).

Figure 10 depicts AccuTOF-DART Mass Spectrum for ganoderma essential oil
extracted by SCCO; methods at 40 °C and 500 bar (postitive ion mode).

Figure 11 depicts AccuTOF-DART Mass Spectrum for ganoderma essential oil
extracted by SCCO; methods at 70 °C and 500 bar (postitive ion mode).

Figure 12 depicts AccuTOF-DART Mass Spectrum for ganoderma essential oil
extracted by SCCO; methods at 80 °C and 100 bar (postitive ion mode).
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characteristics, wll be apparent fromthe

description, drawings and clains that follow Brief
woemenogsvi on of the Drawi ngs Figure 1 depicts BEIT/US2007/064829

exenpl ary nethod for the preparation of the essentia

oil fraction. Figure 2 depicts an exenplary method for

car rKignee d3itdeplves dchakoF-DARE HViag Bpactraot faynganbilgyoaecsBential oil

X?f@?tféhsé?ﬁ o Gt BTt aRe sho %@p@é'@tﬁivéﬁt%ﬁ@ﬂ%f ary’

d for rificati enefractlon
fi g lguee dd glopiels Aic l&%@%&%@f bom fareeipaga essential oil
exln%@t%ﬁl DG ARIDCGRSRo A 4DOL%3AB0H Béﬂ @Sstﬁ[v%%rphlbé&)' on.
Figure 6 dep| cts AccuTOF- DART Mass Spectrum for

ganoﬁg??@ﬁé? ﬁr“c?sc%é‘ﬁé’l@ ﬂthQ§e§1§e%@1ﬁlt it %1 gaerhﬁeessentlal oil

prese S (positive ion no I'gure
exfracted Gk -SOARY, ivetasdsSpaot € wuml 500 baaipost@ivedon mode).
pol ysaccharide fraction fromstep 6 of the present

met hEidard M6 gRbicye AcouT OBMRAR T AVIgsr 8pddtrdepoit @anoderma essential oil
AccuTOF- DART Mass Spectrum for ganoderma extract from
exgragiefl .bﬁéﬂﬂOzy@@rh@dwapt"C(apéép@ b@fe(PPﬁﬁlVﬁﬂ%WOd@l gure 9
depi cts AccuTOF- DART Mass Spectrum for ganoder ma
essdfigined 1Didepigtst Aeail - By&@c&@sw@ph@dsn dor gamod@nanethanol crude
10. depicts

B B R TR NN B 1

Cho BT L emicisariy TORSART YRsuSpliiie RE f el pyapepid from red
hr{éacc% g%ﬁtggbglg% gangsirsm_essent | aI oi |l extracted by

net hods at 70 OC and 500 bar (postitive ion

m)d
For AR B iSSP O DR SRR b SR e from e

lirpzhBdud g fiautd nd@divbarm fhpdot i ti ve i1 on rmde) - 10 -

B3334297. 1Fi gure 13 depicts AccuTOF- DART Mass Spectrum

for Bignadeo mpRes antiBOF-DAREXVERCS QAN &C@naeérhmessential oil

at 80 OC and 300 bar g)/gostltlve i on npde). ure 14
exfrapiicd oy SACQTarthegdyat 4 §§n$é@%armmaéweg@h@aé¢

essential oil extracted by SCCO nethods at 40 OC and

300 Bignrq gbgicpictsy dcewkObeT Mass Spectrum for ganoderma essential oil

extracted by SCCO; methods at 40 °C and 500 bar (negative ion mode).

Figure 22 depicts AccuTOF-DART Mass Spectrum for ganoderma essential oil
extracted by SCCO; methods at 70 °C and 500 bar (negative ion mode).

Figure 23 depicts AccuTOF-DART Mass Spectrum for ganoderma essential oil
extracted by SCCO; methods at 80 °C and 100 bar (negative ion mode).

Figure 24 depicts AccuTOF-DART Mass Spectrum for ganoderma essential oil
extracted by SCCO; methods at 80 °C and 300 bar (negative ion mode).

Figure 25 depicts AccuTOF-DART Mass Spectrum for ganoderma essential oil
extracted by SCCO; methods at 40 °C and 300 bar (negative ion mode).

Figure 26 depicts AccuTOF-DART Mass Spectrum for ganoderma essential oil
extracted by SCCO; methods at 70 °C and 500 bar (negative ion mode).
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Fi gure 15 depicts AccuTOF- DART Mass Spectrum for

ganoderma essential oil extracted by SCCO2 net hods at
wa200end 500 bar (postitive ion node). Fi gurBC6S2007/064829

depi cts AccuTOF- DART Mass Spectrum for ganoder ma

essential oil extracted by SCCO2 nethods at 70 OC and

100 Kignrq Bosiepicisy ActwiObER T Massubpectrimdéyi ganederma essential oil

exf@s%?t%i?'sﬁﬁz‘} BN e TS il fgﬁ%@%ﬁﬁ‘ B bung

18
A::gll ﬁl@épq:i Fﬁ'e%g@'s/g@agﬁ%e%&fow e§8F°tf“r‘ﬂE lf%rr %?élﬁé?rénaf ¢thagol crude
ext@ek (chagh %ﬁﬂerﬂéﬁbﬁﬁ%ﬁ%ﬁﬁ‘e& 6HPAS! g,cwgefrh@ he¥RER) ion Ry e 19

depicts AccuTOF Mass ™ Spéctrum f or ganoderma

e P AP LL9OR DX LY R ot o o

lifeahi waing dietitac@sise idn mbd®i | extracted by SCCO2 met hods
at 40 OC and 300 bar (negative ion node). Figure 21

depicts AccuTOF- Wil&tﬂb@scﬁg A6k P M MyvepRoder M
essential oil extracted by SCCO2 nethods at 40 0OC and

Dibar (negative ion node). Figure 22 depicts
ccu - DART Mass Spectrum for ganoderma essenti al oil

extr « %?
( neggtgelt %gc P%n node) aﬁeltaﬁgl%‘r%% ﬁ%rs? Ylgteogl?g(f:e?gg AccuT %‘Eﬁ%’&&};}an one (i.e. o
at Nexsss oftpectt the réromagah obecthaf desatitlcal By ay exttaxampked “ly element”

SCCo2 thods at 8& 0C and 100 bar (negative ion

MERTG Qf1° © Pﬁm%”?ﬁrec} WeLIARITOF- DART Mass Spectrum
f or %;anoderma essential oil extracted by SCCO2. net hods
at 8 eof@ﬂ‘anaarm@%ﬁpqcrﬁégaﬁt@%uﬁe@nm%ﬁ@)lgeaﬂ:iwrtb hzlgzhl reichi, or

B B LGy SRR R B0 S

essentl a s at 40 0C and

SOOug%[P %;\%%at | Vﬁlel Pe?rnrmonee) oqle’I rceo(rj;nﬁ)GouICli&F’1 rnea s that at, least one

Acc ‘VsS Cspelt rim PorGanoderit esSentt al* ol |

cogaffonad,t @dhhy SeEgRdorRidIqEslifl séQbRCebitiad @l blw'rmcal constituent of
(negative jon node). - 11 - B3334297. 1Figure 2
gaa@@rmassm%ﬁDT@ @Amerwa%csd Spevaterumad vuteggHsael ﬁﬁaluble triterpene of

ga?%@&@%r (eﬁ% » (?IC% r i@gttﬁfa %8 &@g { rlthgbgglﬂ d 3%0 %Qw&%ﬁ@ dolecule of

gafo dereRspBARTsUh s, Bpant tmmeﬂmas @amdd@nnﬁalﬁmtmded ot ithed enore than
or%?&gh%%%ﬂéélgugxeﬁlgggrlét e&fg)geggcg ol an(? Earrloecgericlaré A is ¥n?gnd%d As known
in the art, the term “compound” does not mean a single molecule, but multiples or moles of
one or more compound. As known in the art, the term “compound” means a specific
chemical constituent possessing distinct chemical and physical properties, whereas

“compounds” refer to one or more chemical constituents.

As used herein, the term “fraction” means the extraction comprising a specific
group of chemical compounds characterized by certain physical, chemical properties or

physical or chemical properties.

As used herein, the term essential oil fraction comprises lipid soluble, water
insoluble compounds obtained or derived from ganoderma species including, but not
limited to, the chemical compounds classified as 1-heptadecanol, 2-propenoic acied,
tridecyl ester, n-hexadecanoic acid, (Z)-9-octadecen-1-0l, 1-eicosanol, (Z,72)-9,12-
octadecadienoic acid, and linoclaidic acid.
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Fi gure 29 depicts AccuTOF- DART Mass Spectrum for final
triterpenoid fromred lingzhi young fruit (negative

wo onw7rresse) . Det ai | ed Description of the | nventP@ONUS2007/064829
Definitions The articles "a" and "an" are used herein
to refer to one or to nore than one (i.e. to at | east
one)Asafusw@e@lﬁamhattbml“ttt'mbj’p@uc foa(ctionfé campiisdsethe Byatgayoluble and

f ex I an el enent ans, on nt or nore .
ctfingf S SRRl i CoFRENds TRz 1 fef ToaL pod e spegigs, further
congRRBingN iRk Glaangriedd Yo, WedrhhdunB9ZhEh ab 66 &tbderi®racids, lucidenic acids,
mannent ake and neans these plants, clones, vari ants

gaaﬂhllcgipmw@,, genagerigls, lueidant apéeanodernaiatrigdm " one or nor e
conpounds” neans that at |east one g:onpound_ such as
1- hefs agddmnoh, tha tdrinpird wetaibtide Gaetent’icampoisds witeniodadle-cthanol

SEA e TR Bl OB

gan eci es or a ter sol ubl e- et han
i nsoﬁ‘;@m gh iaﬁuceﬂsa%{shawmﬁeo n#Aed e &ecgférm@éraﬁsa BEssgy in these
gtl;%] PHactBHt not limted to, Ganoderan Ais i ntended,
at nore than one conpound, for exanple,

oy e . .
bR AR, O FEVATLLS 3, S LSSl i
groum gl eompdiands Ickarabrgtizaduby tqrtads pbymcmbl ﬁ&nﬁéalqm@e@ﬁesrmqﬁlyswal or
conpound. As known in the theterm

c PEORSHsE; ilcarg rf@ﬁ???é‘lat%otﬁsgfiei‘tﬁfeman %5 e i gactlon s chemical
cofibiitiEAe! ﬁh%fﬂe? alo@0d, pﬂ}fﬁiegahaﬁf&lp% ic)ﬁ.fce's MAERBAS 50% chemical

‘conpounds” refer to one or nore chem
constitstitt cemaindAshaised uerdiarcteriaed tber eartafir desiradnphysical-chemical

s the extraction conpri.sin roup of
PrER A PRSI Wﬁi@fﬁﬁ?@?ﬁ Be AAREE baighr ubi ony
chem cal properties or sical or chem cal
pr opet t1$eé§16r§% the &gmn ey il R, refers to drekrlasbrpgrgent gpass weight of the

chbhAGH | 'cgﬁggglgﬂgr ijﬁﬁ Aﬂ R gaéﬁhé‘@%&onvﬁt &' the 3R BF e gercent mass

conmpoun tal ne er| ved from ganoderma speci e
Wéightl oideavd), ofbtlie thee galnmid:rfmi tpecics Hacode ohamicalc corpttuents in a final
355|f|ed as 1- h%ﬁtadecanol, 2- propenoi ¢ aci ed,
galnP Wpecé%steé‘rtracw exadecanoi ¢ aci d,
(Z2)-9-octadecen-| -o], 1l-eicosanol, (Z 2)-
oct afél%élé%ﬂ glﬁliﬁ’iﬂb ‘degdgtockn cgemrﬁgyrsfeaﬁ &© é%:\ivdplant mgterial, comprising

w@é@ﬁ%&@l&ﬁ%ﬁ oH PGSk io%'wﬁlhgn B?fxﬁt&i Edisti fglreﬁteﬂh?ts or stages of a plant

tion” COTTpI'ISGSt e water-so
comprising fruit bodies, mycelia, and spores, wherein the plant or constituent parts may

comprise material that is raw, dried, steamed, heated or otherwise subjected to physical
processing to facilitate processing, which may further comprise material that is intact, cut,
chopped, diced, milled, ground or otherwise processed to affected the size and physical
integrity of the plant material. Occasionally, the term “feedstock” may be used to
characterize an extraction product that is to be used as feed source for additional extraction

Proccssces.

As used herein, the term “ganoderma species constituents’ shall mean chemical
compounds found in ganoderma species and shall include all such chemical compounds
identified above as well as other compounds found in ganoderma species, including but not

limited to the essential oil chemical constituents, triterpenes, proteins, and polysaccharides.
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et hanol soluble triterpene conpounds obtai ned or

derived from ganoderma species, further conprising,
whoedo7nasol i mted to, conpounds such as GanoderPCT/H8100%064829

| uci deni c aci ds, ganol ucidic acids, ganoderiols,

| uci done, and ganoderm atriol. As used herein, the
Exteacivipol ysaccharide fraction" conprises water

sol upl e- et hanol i nsol ubl e pol ysacchari de. conpounds .
oot ol RSP TRV PYRR T BRSSO r A o U e BpRdyr more chermical
comb@ b dHacEOmsouhd BN aho AN FERITE sPRESH. EFheMRYendibh lsBRomprises
present in these extraction fractions. As used herein,
ing¢peiblearraduapithpt Gasaprise tlaaextistionsaaempaisingaganpegima and related species
e ‘fr%g@orﬂssiaﬂghtaﬁétgﬁfl fli“oqr ra?ﬁiﬁe OtheC gl%gé) Lﬂnﬁil%etﬁﬂ)%r ?&hﬁ%eﬁ egxtractions
y certain physical-" chem‘cal pr pefiles or phystca
cobipriBigm capid prigyosiet {abket,t dodlipraing a0 Rasedciah &t fetited species extract
reater than 50% of the fraction's chenical , ,
ng%ﬁ@t gtileashoae of An seseariabgit dactiop, gurgsssnial ¢l geb-figption, a triterpene
o | ol B o
PR 47 & Tl RS LAT AONE RETHER o BRI Fitkes CAMROWRARL percont
anpdupns irc@latoh eortleal cigtqrercht @aowrt op khas faamb 1o theatagine phht material or
properties.that define the fraction. As used herein,
tohg8 eyirH gRE] In KoWrnsapdSTig PRECTRTES: by per cent
mass_wei ght of the chem cal conpounds within an
extr t Fragt or to the ratios of the percent
mass wei ght of each of the three ganoderma species .
f r actnpdeuhrepisertial odnsith pusiyt geater tan DA% wanedtistadeby supercritical

ecj.es ;e i on. sed herein,."feedstock" .
caé eorllle rl%l)fl % (érée(?g?jseﬁtrgc rlOaRN %Jerc) Igﬁltles.rrg'thg rhilgohe,St eé(orre%%t}oln SYI%IS was found to be

1.3 £ tBinpeairdb® 76, °ind PreeQUFDioNa000ur WM A Ro@DN 0P75 MB3kdounds were
~constituent parts or stages of a plant conprising '
identified bowl @es ohyardtparaplyndnasp epesstosogar €GG-Nbke aplssis. The major
or comnstituent parts nmay. G IS ial that i
copppd fouhit T ealiletyhe RELpA0 Bl S0P CRR ALy a . Ihe rpst abundant
onebYfd CH fapkyQCkIS 9110 ctadlef Alédnbict RiE (N PYEIS: 67,33V (Ebmpound 59)and
.may further conprise material that is intact, cut, ) o
hrwﬁéﬁb@ acidg {BLorIsamar| (eempeirdutll, betharfibem ae siprepisosugsd Linoclaidic

AL, (PR BE: 1P oRHAT AR BN ol b &b et Bptant glycosides.

It he ansedeiital dhtay acidein zenanalext macdtiowranfrioduwet inhhtht bissynthesis of
to he used as feedbsource for additional extraction

prpstpglantipsandAell [aIEPARSSei n, the term "ganoder ma speci es
constituents' shall nmean chem cal conpounds found in o
ganobir yesorchalundantgeanpomad fis the§ owtypied Jafehagf anfiexagecanoic acid

unds, I fi . - :
(SRTROUNE .6, SRS BB S OBt 02 s
124-07-2), Tetradecanoic acid (C14H2802, CAS: 544-63-8), Pentadecanoic acid
(C15H3002, CAS: 1002-84-2), 9-Octadecenoic (C18H3402, CAS: 112-80-1) and

Octadecanoic acid (C18H3602, CAS: 57-11-4).

The second major group of compounds are the alcohols, which include:1-undecanol
(C11H240, CAS: 112-42-5), 1-dodecanol (C12H260, CAS: 112-53-8), I-tetradecanol
(C14H300, CAS: 112-72-1), 1-Hexadecanol (C16H340, CAS: 36653-82-4), 1-
Heptadecanol (C17H360, CAS: 1454-85-9) and 1-Eicosanol (C20H420, CAS: 629-96-9) et

al. These aliphatic alcohols remain unchanged and didn’t transform into esters.

- 14 -
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limted to the essential oil chem cal constituents,
triterpenes, proteins, and polysaccharides. - 13 -

w@3B34@871 1Ext racti ons The present invention CPOPUSBET064829
extractions conprising one or nore cheni cal
constituent fractions found in ganodernma and rel ated
spedBesusinpheuparemmtal otarlains diccadeyp ckgegionngbstdhigingstry of ganoderma

roducts that. c r'setheetratlon co i Sj

oSl Ras BRI %'@ﬁh%smaﬁl S et 2tk YhoRa P bl

(A I e MARE ST N A @%@@gfaﬁg?% $6802 condiions
r‘nrmrl Sj ng-an nanndprrm or _related an(‘l es pxt;rart
wherein at | east &med®fC an essential oi IT f7AECEI off.= 8% °C
e3@antial oil subi®bbati @00 bar t r 5ACkbgpens0dbact i 0n00 bar 300 bar
aARehyisaccharide f6.actiorilsas beenssubstiayzi ally19.97  36.23

imgfagaRd in wei ghd sper ceptzsanougd ssn ralatsi on toahibe 5474

Vﬁéaﬁ%bm@rcem a”@é’% of sghat fouyngin thegnativegs  41.06
éématerl al or 5 that 5 GUIren foqu5§ n kno% 527

ma speci es trac Esse Fr actl
§)§O|I tzstﬁw pur??y grea(l)t4é1r t han Q‘é% 1.56

0 S
(Pept2h %@ ercritical on digxide (S )
%%’tﬁé(ramdnn t echni géjr s TRE-Zhi nhp%Iprt r;§g)§| on yi g&% 75.0
was found to be 1.22% at terrperature of 70 0C and

pressure of 500 bar. A total of 75 conpounds were '
| derktattyi eddusimgbegamfdét drbresgr ihyandasss pdot thestotpyfatty acids,

Co BT oo LR L e AeBr ThPd 2T R38Rt O ggladifgeid account

foPTSYs-9dnslamasPReEhAr et 14 aetﬂ Me yfled between 10% and 36%. With
9, 12-oct adecadi enoic acid (Z,2)- (CAS: 60-33-3)

regpegioouihel TBOPRAMPUGE PEdseRtdn aenaflerpe cppntia gl psters can be proﬁled
d t e Mo 0
e SRERR Pl B9 JuAot DD AL Frhel L3825y Pisher
cohadrithatiand 6ff fa@® aLids icay bwiobglinedian hiphaprtssgiey and hip@sr cdricentrations of
is an essential fatty acid in mamualian nutrition and
fafty alggleafs pan baebtpined e waspssuisfol d P8 damggiddneh teenpsrrduie ff BO °C.
menbranes. The second abundant conpound is the Cl16
sat uFmterdné Htactiomci d n- hexadecanoi ¢ acid (CAS:
57-10-3) (compound 46). O her fatty acids include:
COct c@mmidernae tritepCBddl R, cxXbABted Liddng) Zthangl ahelt pt&d‘&dalmp liquid-liquid
Cl4H28(2, CAS: 544-63:8 Pent adecanoj ¢ aci
pu(réf ¢ éﬁ u%wlﬂb@@ ghange b@)weela éa@a&ﬁsl%lismﬂmsahs by pH
1%@9‘ 1) &ﬁ%d@ﬁ‘éeﬁg& 3R i6n, 36a {t&-garp ty fieased to 87.5%
ng . %he second or grloup g g %% alr e a%e ©
fr(ah@cﬂ%lus feevlktoclh anchtd. ﬂ%eln cthanpdegodmottracts. Three commercially available

triterpene  HPLC reference standards, Ganoderic acid A, Ganoderic acid F and

ganodermatiol only take up approximately 4% in total triterpenes of ganoderma.

Polysaccharide Fraction

Ganoderma polysaccharides were extracted by distilled water and precipitated by
60—-80% ethanol. The yield was 1.5%-2%. The purity of polysaccharides based on Dextran
reference standards is 50%-80% depending on different molecular weights of Dextran. The
average molecular weight of precipitated polysaccharide-glycoprotein was 953377, which
is composing of different molecular weights of ganoderma polysaccharides and

glycoproteins, in which 51% were polysaccharides and glycoproteins with high molecular
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(Cl 1H240, CAS: 112-42-5), 1-dodecanol (Cl12H260 CAS
112-53-8), 1-tetradecanol (Cl4H300 CAS: 112-72-1),
wd2ddesnamdecanol (Cl6H340 CAS. 36653-82-4), 1- PCT/US2007/064829
Hept adecanol (Cl7H360, CAS: 1454-85-9) and 1-Ei cosano
(C20H420, CAS:. 629-96-9) et al. These aliphatic
waikhtslodl1s6 Mendiha puereitanesepo msadcltirda glycoperisiiomerd als@ characterized

|
byREGH @9@%—?3@% LG b S PurE RGN Bkt 6 SR 777
essenti al profiled and the su rized results

are ?18%1?08 61‘158? SUeh) CXLAGHANSCOTRRY NG IEed ety P (é)nafntratlons of the

cx9a0Rg esm ﬁlstﬁgcf‘tch@tlrllc‘al |coﬁ§ftﬁ’érﬁeﬁjac@fon§j'vffﬁe%lﬁnfhes stma species
condltlons T =80 c1C P (bar) 100

essﬁntlaBOO ibmtm‘é/@@tenan E@mmb,aessm@t@l fxak ﬁaa@)nhminAbd@hdt sfractlon and

wlsholy 588 ralls g ifedibin finosiinitagT 66 D gl R ratos) ar
gréfeObr NesséO 1B thaft Yo B8 HBE Snafurd]’ dBe® Dlant Bhairidb oft- Bhventional
5.27 Al dehydes 0.37 2.55 0.34 0.44 0.41 1.56 Rati o of

gahpdIRASEPEDY ¢xtragtiens paedugtsss. Alt@ation 9f the gHngengratign relationships

(cﬁ mlt%%l':&{o %es?mffd[ﬁ% %%Hefbc lpgh%hlléa?%ogﬁgﬁe’%?p o?‘h% %ﬂﬁviﬁgg{o ganoderma

S, compoun

speclés?peﬁﬁlﬁﬁﬁiéaﬂmtmh@n ®(f Iuhidué, ¢f) novai GhaiEtPOY NPe s extract products
i noel aidic _acid account for 75% 95% by mass wei g
deajeasmh drrssneific pmnoagandiionp of welesntso o ArfkaBpds aWCtVﬁl and powerful

gahGIRAR! ﬁa&fdherfo?‘ Mk ”Eﬁﬁﬂﬁggrpﬁtgép%ﬂfd 'ﬁhv@agloggréﬁ@r purified

essential orl, esters can be pr bet ween
podPéaacidridé dmh'gi@iean@ ancchecedrabdntied ol eftaveien ald 3ﬂ%@mel fraction by %
ty acids can

2. 55% her rations of fat
s HdNe T G AL BodcEmg nﬂ%l}g%@ﬁﬂ%ﬁé@ﬁquépmmwnal known
ex@tfactflcﬁ{ ﬁﬂbdﬁétg‘)hfﬂ Sr&ak, BGoQbI fahﬂ@&nﬁt cxXt@QWidH R SMI& i@l activity and
100 bar and high terrper ature of 80 OC. Triterpene

anfirfic t dadvitGanader havd ra tgregpengsirified etréstpeact feattios | agd a purified

t hanol d ur|f urifj catlon
RIRtAR DeePet hd Retse el pTErBe Y decRhes "t han that
fohﬂ& iirl thHeadain® ddivhaPidtic b gl Mehteridd ok REn¥dnfighal Mhbivini &raction products.
triterpene fraction, total triterpenes purity

Anathereaserple of 87105v) Lanadeon® oxtrastipe auetiscler aﬁu infargogtopy activity
CO%I(P St Oiln %&%’1{9&10%)({)1[0%6[‘5 %x'/lthTQr SFeaFe? %fﬁ%daégsé{ntﬁy %11 %Qicﬁon, purified

triterpene fraction and purified polysaccharide fraction than that found in native ganoderma

plant material or known conventional ganoderma extraction products.

A further embodiment of the invention is extractions comprising novel sub-fractions
of the essential oil chemical constituents wherein the concentration of specific chemical
groups such as, but not limited to, alcohols or fatty acids have their respective

concentrations increased for decreased in novel extraction products.

Extractions Relative to Natural Ganoderma

Embodiments comprise extractions of ganoderma and related species having at least
one of an essential oil, triterpene, or polysaccharide concentration that is in an amount
greater than that found in the native ganoderma and related species plant material or
currently available ganoderma species extract products. Embodiments also comprise
extractions wherein one or more of the fractions, including essential oils, triterpenes, or

polysaccharides, are found in a concentration that is greater than that found in native
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triterpene HPLC reference standards, Ganoderic acid A
Ganoderic acid F and ganodernatiol only take up
wapprasisoat el y 4% in total triterpenes of ganoRPET/IB2007/064829
Pol ysacchari de Fracti on Ganoder ma pol ysacchari des were
extracted by distilled water and precipitated by
gaBOd@O%set:ctianpihnt mifterigli eEohbodisichtssdso2gemprise cptuadtiops gherein one or

C ri des based o tran reference standards .
i 3 BOTione G oMY &y BT o8 QoR Mg g ound ina
coReXitFafiBn thn6s RYETHAE @h4TTb & Indat e éﬁﬁéde@ﬁla Rp&GdsPKindiv@thmounts of
pol ysacchari de-gl ycoprotei n was 953377, which is

the prQS‘éllVﬁ ghesnical qongtitapnt frastiersnighe wog*htr@a gieciganbihde hare used as
ang%ia)ﬁ‘? qg %E %ﬁé I%%eIﬁ ng e%tl\éﬁOplqut e%ca e etxhr\gﬂlo%g o%lt?{%e?ﬁ{sgrrlt invention

accharl des an ycopr ot el n

complie fraBa3dBAireih whd @htc@nt@ftloil g eMenﬂfﬂealmle Gopi 0.860E€eb 80 times the
pol ysacchari de- gl ycoproteins were al so, characterized

CORGETARAEAN POMAPERBARRES M ppetipl nd i elTaghions mdicks Bhesepyigantration of
trl'té}%é; 9 %rﬁ:“oc‘m% qo 100 ‘eﬁﬁwg 'Eﬁ%%'ngaﬁlltatl&fl o?ﬁ%&e%ﬁ&&?ﬁlﬁ (s’ﬁect des, and/or

rise erm n concentrations extracte
fra-:umdnpwvhefre etie wbammratlommfspélymnharfdcadsifuma et ebn70 times the
t he anod?rma speci.es essenti %6 oi | frgctl on/triter

coppFepttafigh of allwengangpicrany sperigyt FSHAGIANY Q4 EMRIFIGRL Inven nfion comprise

frefc"u@ﬁi |\ PRLroiNthet Eol@RRARS bF ackdrenl mﬂsyﬁa%m #4€ to 80 times the
fraction concentration (%dry weight) profiles

coficerttiabied odmetigy gatoslermoy S1b®@§eand/¢uaﬁa¢tim1ts vheorig then cazttcentratlon of
nat ur al convent i onal

ode
trig eﬁgeg}e% & g%n (%][{ aﬂ}O trug%ti]f: gonc&ln{rgtﬂo&}? Hatiye ganat A spemes and/or

fr R0 B WHeadih Ofhe r@lnaéﬂtfaﬁsﬂl IS phIgERBhGRes Pk OfkdtheG D1 0b Yh&imes the
beneficial chem cal constituents of the individual

CoREFRSREIPTEC fs peldvce safsicrma sspedies. f o wihcampisn afraghinguel dhe present
m{)&l\ﬁ%h e%@l}g% SR ﬁ%gtgqu& st tﬁé(%ES%&EI?Ilef)%%léaldc%%ktgﬂgrﬁ Elgvmg at least

011&0)1 ehora d cpfsmvealf wm@aﬁWMt axthe alatwa)pllaﬁmwem gential oil that is
. enhancenent coul d have ? greater, purifjie
In PG SEIFER oA oS Bt thah foamd 18 nalyy gwdég%a{apbmatﬁrnal essential oil

chfef{lgé;atl Fo ; ng[%ﬂtst Hok @JE%E[S]Q thé @&&l or rbré’[y &?cn.%ﬁ tI‘Mae'c?lh%steg,PﬁQy have its

In the derrm native piant Fat er
comoemtmnbn onage Kioowo. Zéx:t 630t by mass owlenghts of lan cwaitradsil], sweb-fraction

nov anod xtraction for an viral activity and )
adgrading PR S STEPLSR bR s of 0 0 iRty R e h ACentration.
Int cro'nhﬁﬁpﬁa'ﬂ@ Jc[@%h&dad@daﬁo@ AR 'nﬁdyeﬁ’av@q{sy&ﬁh%&h?dﬁoﬁ%ange from 4.00-
fraction and a reduced essential oil fraction by %

9.8 dy I‘MSSgwclghhaham lgasenfidumidi subrﬁtahteorg ainédefOﬂﬂa rNgei meconcentratlon
FLE‘lrhggn% Ehe A%tgﬁs grtheéggx\f{(greésegagl 01ﬁcoq/ oun %,]%%g:r%e from 1/15-1/3. As
doRyine @l i@ Mable Of, idiferéMresgntiht ¢in ﬁdtﬂﬂ“’ﬁ@tdﬁ@ Yna¥Cdonwid ¥ widely different
chemical constituents and chemical constituent ratios. Extractions of the present invention
comprise fractions wherein the concentration of specific chemical compounds in such novel
essential oil sub-fractions is either increase by about 1.1 to about 6 times or decreased by
about 0.1 to about 6 times that concentration found in the native ganoderma essential oil

chemical constituents.

For example, extractions of the present invention comprise fractions where the
concentration of the essential oil chemical constituents is from 0.001 to 100 times the

concentration of native ganoderma plant material, and/or fractions where the concentration
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could be an extraction profile with a greater purified

essential oil fraction, purified triterpene fraction
waea7pessdf i ed pol ysaccharide fraction than thapCt/osawd7/064829

in native ganoderma plant material or known

conventi onal ganoderma extraction products. A further
ofetmivaypénvens fwim OHWOI rtoeHili tmes sheegancautritonsofcoatprei sinnderma plant

novel sub-fractions, of. the essenti il em cal . )
G e BalE, pRR s RS in oo R o 0, B TS Bhf@pigacion of native
gab @ fadlard sl S UChaRiBg alistnbld dxtratticad fibeh alRUEOI0I $ag to about
or fatty acids have their respective concentrations

200rreg ebaeebsewial gd drasagreenn by ysed-eAddikiopalbt ifiom gropd 0OPS mg to about
el ive ral I dj
S BP LA PE AL G Al PR R AR s00
ofiayivagr-8dluble astanohiasaliiblapoBssehiridd fraition chn bé esedene,
or pol ysaccharide concentration that is in an anount
Memedd 8fENRRRAA hat found in the native ganoderma and
rel ated species plant material or currently avail able
Gan OB SPAR! f8ch ivefiforPidfb Rk Hro FIREHATENE o8BS oxtractions
conpri se extractions wherein one or nore of the
fof tragttriconand pravdntid g hemge disoaderni Fa, examptee n pend ganederma species
ol ysaccharides,, are found .in a concentratign that .is
xgrgh haiy &

gtign tor smmune’ pnhaneeinent activ ave afisincreased polysaccharide fraction
coBSARAEE afd) AHAQERS EBertRE6I] 8Rd BitdipendBh&Fdndloncentrations, by % weight,
Enbodi nents al so conprise extracti ons wherein one or
them that dpunchén theaganagianma ispesiesdnaityceplgrtnmpigrialbpr sponventional known
riterpene r pol ysacchari des re.found in
e RS PRy A RE! FEBRERE R efRonarihofap pdrament of
VigR PSR BnS/NIRE L @S . indfoen tABMAL SndolyRgcchinddafhdtiol and a reduced
chem cal constituent fractions of the ganodernma

cssppeiel ed firrhn. &y1)e weightudhas that undimmsi vty gapederma species plant
mAEERERE dAVER LN 'kng\%% &éga!gﬁlrng g%rlng&d:[@a ARBthe feﬁéﬁﬁle of a novel

present 1 nvention conpris ons wherein t
ganoderent gpatico oxtodctios Senpricadntonl and i tscafmamod .c8kkr tomPlises a fraction
tinmes the concentrag%on of native ganoderna sgeci

hayme 4y inpreased; tHHEPSRE SFaS PR SORGS AT &I, AR igECased P lysacgl?dride fraction,

anld! drf BREQRSedséntlal QM 2 BB théh 4P fSndER dabi€c ganoderma species plant
concentration of native ganodernma species, and/or

mitedgtardnewniteneentibeal eatmedonpacduwsts. of pol ysacchari des

is f .0.001 to,.70 tines the concentrati on of, native )
ganceu el eiedns (PERES ra SER e st 188 pSiies (ratio

distABeItd ) O tIOFHR i S chitiedcnBNST tWh R4RIdBr b6 c6RE GL AU RNIt8 Bhat found
of essential oils is fromO0.01 to 80 times the

indbp @atite Blepomatstiahar to, eursentlydeieeble garedssma gpepiesy extract products.
; . e O il o
F%r:%%%{g?egih%%rfﬁ%ﬁ 01{1 ?ra&?(ﬂpglggrb% int&%a?ed (t)tr Id%c?%aggclp \?/12 r&I3tion to the

tinmes e ncentrati on O
trigapader aml/@pesilgacctanidé orcohdcrbhiions WhSingilddlyt heéhe triterpenes  or
concentration_of polysaccharides is fromQ.01 to 70 )
palysggcharides may be increased or decreased in relation to the other extract constituent
fractions to permit novel constituent chemical profile extractions for specific biological

effects.

The following methods as taught may be used individually or in combination with the

disclosed method or methods known to those skilled in the art.

The starting material for extraction is plant material from one or more ganoderma

species. The plant material may be the any portion of the plant, though the fruit body or
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concentration of native ganoderma speci es.
Furthernore, extractions of the present invention

wa@eopnosel sub-fracti ons of the essential oil cPenUsAD7/064829
constituents having at | east one or nore of chem ca
conmpounds present in the native plant nmateri al

mpedigntd the ngist prehatedistariing matsoat greater or | ess than
that found in native ganoderna plant nateri al
ess€entid gdnodedmacperics pllant omeséridl et sndekgr pexadtiakton sthes to render

ester, 2-propenoic acid, tridecyl ester, may have its ..
the o eritlr aﬁ? &ﬁm BHgevlr 3%%: gU¥ 3By hitads Wil ot gfdraction is
coRfbrISEN thalhe Qe Bndchilh | AucACPRAGALIANSERE indRde? but are not

~extraction conditions, a increase range in '
linnert®nthaawihorein tha neaverial aschopbed, tnyinaed, dhredddte gaded amdivarized, cut,

acid, nmay have. its concentration range from4.Q0-,9.8
orp el i GHOnE T3 e SBRT (1 GEFT R Y (AT, 05 gesh plant
mhtehigl. I M gaefehred OfeaREhIdIn0Btep FEUThi eI radideN @nd/8f iR%verizing the
of these two essential oil conpounds may range from
gappdamp/specigsplantdngteinal datoianfineaisivedes. The sthdingripaterial or material after
th§ %? e—Q}Et{ra%kiog Idens s HE %(r:ltelfi M5 TPMEN R A $idCD¥ce the ganoderma
ditt T &1 ent Cchem ¢al "Gonstit usnt s and chem ca
speciBsplahtuankriflat irns forfoxfor agttdcbios, méthddeo flixas&lt are contemplated by
i nvention conprise fractions wherein the concentration
thgpresgji dnventiorheni cal conpounds in such novel essentia
oil sub-fractions is either increase by about 1.1 to
aboutabde ¢ lingss ther praseprad dsuefidigl kibantive hemicgl gowentitucst fractions and
sotnileno[afs[ ﬁt: hantlcic % earéﬁ{]ea E ie(r)rﬂcgl%undo{lﬁ] st 0% at ia\rllgdeqara]losdgcrigsa feedstock
essen?lgﬁ obt °¢ en1c§? ConstPoent’s . ol xaon%,p
used if éetpr@B& iffentibg. present invention conprise
fractions where the concentration of the essential oi
chem cal constituents is fromO0.001 to 100 tines the
concentration of native ganodernma plant naterial,
and/ or fractions where the concentration - 17 -
B3334297. 1of triterpenes is fromO0.0001 to 100 tines
the concentration of native ganodernma plant nmaterial,
and/ or polysaccharides is from0.001 to 100 tines the
concentration of native ganoderma plant material. In
maki ng a conbi ned extraction, from about 0.001 ng to
about 200 ng of an essential oil fraction can be used.
Addi tionally, fromabout 0.001 ng to about 500 ng of a
triterpene fraction can be used. Further, from about
0.001 ng to about 500 ng of the water-soluble ethano
i nsol ubl e pol ysaccharide fraction can be used. Methods
of Extraction Methods of the present invention
conpri se providing novel ganoderma extractions for
treatnment and prevention of human di sorders. For
exanpl e, a novel ganodernma species
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extraction for inmune enhancenent activity may have an
i ncreased pol ysaccharide fraction concentration and

wo0 ewaaexsoessent i al
concentrations,

oi |

by % wei ght,

than that f

ganoder ma species native plant materi al

conventi onal

known extr

action products.

ound in
or

A novel

ganoder na speci es extraction for prevention and

Tablead.nemrinoiplevibeadficiil s basasvemalerhiavle canstitimnredeswdl in ganoderma
rpene and pol ysaccharide fraction and a reduced

i

t he

and triterpene fracti onPCT/US2007/064829

tial oil fraction, by % weight, than that found
in the native ganoderrra speci es plant material or
GRAVERL O @a‘smﬁﬁs&ﬁ&m ext Qﬁ&“u@@ prouucts. [ARAETeT [vomala | o
exanplg. of a novel gangderma speci es extlraction |for -
prev mgﬂlpn and treatnent of cancer conprjises a
fractton fravimg am T neeased (11 ter pene [FEaGH:0T T
conpeq;lcﬁat s QFLy o _,Hqcreas po yS’acc_harl é[e Fract Ir Qs 2y 3
dllu ATT T 11 lEdb(:‘U esSSertT dl - Ol I I ractrTon llldll lllcl
found in ne £y ii“é‘*“@ﬁnoderrm speC| es plant |material| or -
knowh S8y SR ISREET ext dact ion products AAGEEF on&eHe02 23
enbofdi nent s conprl se e>tr.~ac‘t«--i~-.\-ons conprising altered i3
prngf Fadl ( Pty deetpnt put on) of the chg r?}z%—nE‘“ CEHEISQ 0
consf i t uenfE Bt HEanoder ma. species in relatign to |
that | £6FhISI the native plant materi al GeSfyy | CVHM4GE a
current|y|avail abl e ganoderta-species eqtract | H
protpéf &t | Bspagianpl e [the essential oil|l AR5 q8¥Fa§c | 2
be ipcreased or decr eas ed” """ rel ation tag the 4
tri% ﬁ?}?ﬁmp%ﬁﬁ%ﬁﬁ‘ Hol ygacchari de concent|dA##HAs | CSHISOD | 4
Sim|arly,| kel dr | ter pene;,s_,qp,{pol ysacchari des mgy be ,
i ncrpased | SisgiEdrieased [in rel ation to theé¥other 12
extt hét 2R ohstefuent fracti ons to pernit [dovel CHHIS 8
const it uené-whadical profiT& éxtractions H-Speci fic i
bi o} pgi &al vederenet s, The foll owi ng methods as t aGHeH 8
may pe usedeiasd. viddual Iy ~oL. in conbi natijon with |the
di sc] osed | hstihbod or nethods- known to thdse skillled in L%
t he® pAt.5¢ THesedndinding naterial for extradfioff-#9 GIpEA 4
matefial fromone or nore-ganoderma spediZ@¥7-3fheg pl ant | i&
matier i AFY mavVddecssidEany portion of the plfant, thédghIed | 2
the fruit |body or - 18|- -B333429%:-1fycellia are the
noét | p¥.ef efrtdeeeabiapt i ng material . The gqrRdtfedSm |CLOHISO | 2
spec| es pl adtdaneibdrd-al [nRy>undergo pre- ¢xt+&et an L8
st&ps ¥l [deder the matlerial into any pafti cul ar Hlofm 8
and pny formthat is ugeful for extracti|GAtitsit- 18
cohi piplat ddiebyvihel present i nvention. S$lich C12H22G | 2
pre-pxtra¢titoncstieps i nclydg, ~but are ngt'lkiited to, iF
t hat | Whét emthtvhebepaost ijlal IS chopped, ni|Hced, CUHMO | 2
shredded, [ground, pul verj.zed,.~Cut .~ ¥
15 2097 | 1-dederanal 112-53-8 | C13H2ED &
R ‘smic. acid, I
2 3-imetiid, ST 2GETR-4%- | C11H2GO | 18
16| 2383 | cvclohexyl ester 7 2 4
17| 2285 | Fundecanal E3-TFS | CLIHGOD 8
¥ T
18 [ 2758 | 1ausdecanol 112-42-5 | C1IH4G 2
18] 3160 | 1-dodecanocl - o 112-53-8 | CI2H2ISG | 18
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or torn, and the starting material, prior to
pre-extraction steps, is dried or fresh plant

woredoenombt A preferred pre-extracti on step ConpeCT/BEER07/064829
grindi ng and/or pul verizing the ganoderma speci es
plant material into a fine powder. The starting

material or material after the pre-extraction steps
can be dried or have npoisture added to it. Once the
gamng der g bpct..i €S pi an materiat—Ts g for m for a
C)\l I abtl II—, T TE'LIIHJUD UI C)\l 1 abll Ull dlT© U Ilt Cllpl [=} Cd by :I:,I
the P65 nmﬁ ,\_(g ntion. Tabl e 4T sts theti}n IEJC‘SI p@L}sHﬁﬁ:@ A
UCIICI €t T = LT vt U ICIII l,d.l bUIIDl.I l. UTTIL I d.bl. UlT1S
and |sone oi; qug‘rknm m cal cofrpounds | ..
faynd.dn gapode erna’ spe _Feeds SBO kR INBe a0 | 5
P T3 CIIL 1 I VCIILI UTT. = DQOQ’-I-A&JI\. J.IdU l:_;‘_\}:!-‘,-_}gil Illbl Pr T 13:;
b%petggh PH%%%H’%e chen1banconEtltuen&sd?oungctﬂﬁﬁg s
gall: UCI 1 I CCUSTUCLK. = ZU .7 QOQO'—I\LUJ 1= }L (_‘.%_.‘%ﬁ_DDOO'-FLUI ;.S
T2y RREag Al hpos o extTactTonl OF THE brpagah |
LILILA' TU T Ul \JUII TT ST CTOSCTS Ul D\JI USTU ICI CT 11T,
gener al , n%%hbﬁ§méﬁtthe present i'nventi pn conpr in 2%
parit] *Onet bsderapher ei n ganoder ma speci es Eﬁéﬁﬁﬁn'ibﬁﬁél 2
is extracted using superqutlcaI fluid pxtractipn iR
( SEE)*2t [Hrepzaphoudi oxj d& &S the sol vent HEIGED J)CIHHLC | 2
is floll owed by one or pore-sofvernt—extracti on steps, )
suéh Bs.S putespigtaspi njtied to, water, hydrbatGohol FEiH3M | 4
and |affinity pol ymer abpsortent €éxtractipn procesSbglitt |24
Addi| t46Ha|l dededyeresyiet hods contenplated f pilEfyé-Upresent a
i nvent i on TBmNpricse ext f action of g@noderna spec|e&H>H | 25
pl2&nt it |exciddhdaysiaagr of her or gani ¢ sol vpHIT&EE-4 | 2 4
refnigerant chemcal s, | conpressi-bl-e-gasps, 22
sGHhi|f47cdt || Bexadgeaessur e| | i qui d extract i ohi+hitgh spuati &
counter clurrent chronmat ography; -nol-ecul pr inpripted 22
poby nErd, | Bmudatdr known extracti on nmep h¥dsi-9SUEHHIND | 4
tecrnlques are known tp “these-ski-t+ed i ph the arp&l4HEEC | 22
orié |aSpéclt Teresdeepmetdcgins 6f t he present | hkedtd op® may &
be preparled by a nethod conprising the pteps depicted |2
scéhenmatiical-byledansdFi quries™ 1-5. ~-~"23 - B3R3ARIZ-IMHEHIEC | §
i nvent i on 1ftl-udesivpr ocesses..far concentFafiag £H
(pani-Byasngledande profilf ng the 4 C15H3Z g
T L B W 23
34 | 4897 | tetvsdecanal {14H2RG 2
1.14- . Cl4H0 | 23
35 | 4914 | siradecanediol 2 1]
T e 24
35 | 4588 | hexadecsual GIT-EG-1 | C18HAD 2
37| 4977 | unkmenwn
Hexadecanal, 2- | e S5019-46- 25
AB | 5067 | methyd- { C17H3HD 4
'k]; T C1SHRNG | 24
3% | 2054 | Pentadecanow goid TO0-84-3 | 2 2
Phthali acid, CISH22G | 37
45| 5059 | dusobutyl ester B4-95-3 4 8
s
41| 5131 | 1-Heptadecanol 1454-85-¢ | C17HAEO 8
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essenti al
ganoderma plant nateri al

oi |

and other |ipid soluble compounds from
usi ng SCC2 technol ogy. The

w0 noenvdson i ncl udes the fractionation of the |P@I/tS2007/064829

sol ubl e cheni cal

constituents of ganodernma into,

for

exanpl e, an essential oil fraction of high purity
(high essgential oil chem_cal_-consij-Luen G
copqemtfal hQeccudr eover, the invention| knclgidescdiso | &
SCCQr progcess wherein [ he individual _ chem@alk:. X
congtityeni s Mathkn an| extraction fract{on may hayguiea | 2
Thei[r cnen@, @,atlmgggg It ent ratios or prpfites alfFeredo | =
Fog; |exanpl £,4/8CCO2 fraptional separatiop;pfgihe|s b
cher cal QQ@%&&&HQ&IS WtThim an essentiat ol I 1 ActdBR |
pessii 450t ghafgefer entipl "extraction of certgin |2 3
essgnti al| o ﬁ‘ngpgy O Trerarive to therotner E}@H:Zi} 23
es_gﬁ(—:rki}l@ &d' corrpounds such that an e_ssg}!n_gé_gl D S
extrjact ek ag‘(ﬂL LU CER-bE-projucest-w T a C15H40 | o8
cq‘nce@t@aﬁ*m O _Esagg\a n conpounds grea @p{}than E}w 3
LUIILEII.tI o of ~ot her L(\JI.‘Ip\U'l\,IIrIULbE Ext ragtiom of Iﬁi‘ﬁ{\ﬁ{i R
esganty gl | 19{1!11@@%“}3&3' constituents of bg_ganotlerna 4
spegres wtm SCCOZ—as augm T Lm—: —preset KRventTon 7
elqg\\m &311 slghgc& M“%f  oxi c or gam c sol Jents an jﬁfgﬁﬂ}g S
PT UV UUDI 17T t arreuus I dbll Ulldll UITT UI IIU U)(ll 1&5{%{40\:} 31
Cap.hon; di oiﬁiz le QS G Daf ur al~and™ S\a"f e b| Jéo,gJ,\caI 5 5
Pt ULUL.f = and—an Tyl CUI IIl III Ilbllly IUUUb d.TaI-U UCV ‘T.dng. ~,—~
iA'ﬁch%r_t%tlp_Fdlqgg am of the rret hods of e(uag;u on-Qfne | s
e o1 Ol CALLY: el henmcal—consti: UenLs 0 e
LiﬁLsgﬁﬁj:ﬁum_f“%‘ 11 ﬁST Fafed i 2 Fi gur es 1- 553’?1’@ C20H00 "{3’6
CALT[aClll ZJ%-‘; %U “‘EII— > ypi»b\ l-l-_y, =~ 11U LY c"{:th ng _';E.
stafs,g RO CLERRIENES ipine text, when { pg, ol of uber |,
appygdar S III UI abr\ClD |_)\ UTIT I!_UIIUCID FeretrS—to T”lc
numjer s i nu-Bigicasi-kt 5| The anal ytical pethods psed in |2s
the |extyialcivon process| are.presented in|tdpers.r | ClEH3SD | &
Exenpl i T1 catkaf-sgecki oh. --St ep- L.~ Supercfitical Fluid 25
Cagzhorr 4 ogejide Extract|on of Ganoderrma Fsgerti al cQrwso | s
Due [to the hydr ophobi c| nature.of-the.essential pil, a5
now-| plar| selwensls, | ncl udi ng, but not |&mideed 10280 | s
, hdxane, | pgikahaum et -and..ef- hyl acetate maycbaizzo |28
used fon | hksoext ract i on pr ocess. “Si nce| sgpe of | the 0
components of the esseptial.-oil--are volatile, sfeam T
disgt]idd @t | @Ry al so pe used as an ext|agtdson |cxoHe0 | 6
prodess. |A; generalized| description of the extragtion
of tlhe esksemti-ali=fdd chem cal -constituents from thaze | 2%
r hisZ ogres70f scthve ganoder . speci es usi ng BECERsI S| 2 0
diagranmed in Hgure IfStep TA and 1B. [The T eedsioniern | o8
[ 18] d:si1drieskigresnd gpnoderna speci‘es | kgukd.;bofly 0
(abqut 140 mesh). The pxtraction solvenf [ZI0] [S pure
car hon diloxi de. Et hano| .ay beiused as a cosol veOisHIso | 23
Thie |f&edst Oakiet@idc@aded Tnto. a‘ [ nto a SFE-extragtion 4
vessel [ 20fes:dAbder puf ge-and-- - CIHIOD | 31
G2 | 63.67 | and Yyl sster iliG6-8 |2 2
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| eak testing,
flowng froma storage vessel

the process conprises liquefied CO2
through a cooler to a

w@aRpespt The CO2 is conpressed to the desir eBCT/US2007/064829

pressure and flows through -
feedstock in the extraction vessel

24 -

B3334297. 1t he
where the pressure

and [renperarungzaie naf ntained at the desirted Tgver.
The pressqﬁggz&pr ext ract i onrange-f r on] ahests 6D bar a5
t Qs80R hary.a0d-d:he it enperature ranges from abouf 806 | 4
to gbout |90 OC. The SC NS tpygRt_sherern a5
arg | pd-eheraply.aperfior med at pressures of 5 at Ieas@lﬁQ@@ 5
bar fand a tenperature pf_ar_teast_.35.0C and 1o 8
preefl bl o o dppessup e of about 60 baf 5458500 @gs,rm-_m §
andjat _a renperature of apout 40 0C 10 oC. 5
The |tigg feL.Qxlsastiop for a single stage of CIGHSG a
extractTom T darge 11 0OMnT dROUL. QU _JH Ul es U about| 2.5 1%
hQu! Sps 40 ARQUEJgur).  The sol vent to Le%do«hat Ordfise | o
Lypl Ldl I y| aboul oU 1O [L TOor €dci oI T1€ g
Sﬁﬁragti P*ushEFE |sn£ecyc!eg ;Tpehsxifagfed COO0HAG0 | &
purifrTrTu, -a-l.lil ; Uur Tt cu g\?o_q?lul_l.\‘!_ EI\{ L\JIJ‘ U1 moal
const it uent S tEO ;are then collected a pollectof or e
sendrat or g savedin a light protective plass boftl *
,WQE R ,}16%;9&‘&311 h,k,‘g,, e 2 T ;.bu?cf@,;\ﬁ;\ Eidano &
armu DL UI _I T aAa udl T T |_I g1 at Ul at = A\ LA~
gangder mauffC dst ock q..%\lo}mr@t_-er‘j al may bp extracy egﬂ**f\' -
a ane..st.ep procesE tFgure 1, Step I A) rgi é -
v Al I:I-lf'iﬁ' oavtract ad AN Mt fir ad AanAAA~ ‘}\E’n-l‘:&\.:\‘on 1 3
mrTCour uvriart [ZAY AT A"] \(:tll HUI LI Cf.‘ UUIIUUC Tl CoOoCTjrttd ul
ol l-ectedin a onel collectp gggE\ 23

- , or in multiple stapes (Figlu \
St"‘elp FBY Q{eﬁextrapt et—puri-fedrant—prof et : 4
ganoder 1y I*=0i | “sub-fractions [po,. B0, 75“%6? o
Spfs ot ts caphiomt i ol Loy anl | qas LIpIRd-s Lo a
arcirotppal oSCTY CLIIL\I(J\.I\IX \}JUI‘I CU1 U 111 (J. 11T :f_’i
coLl ehtor em [PO]. Alternativel ye,qas |nlAeeo |~ s
H=agGt10on o I OO0z AT T at T CU—ganupr %éri'ﬂ\"(i gy
f eedst.ack “may| be segregatéd intg., Ll.ec;f R
vgghﬁpgﬁ(u -5} spchthat—withine %ﬂg?%ﬁ! ctor 3
there is efihg rel-ative percentage essent ﬁh%gL{; 30
chemical, |consti‘trent extraction (profil eg near. A
R pir e BTSN Rt i atoi—sub—fractionst Sorl det e =
The reS|due (remai nder) [40] is collected, saved and

usedvittibd{ of &heictign OLES Prddgnt i@vattioaicOmpuiké plodtkses disclosed herein.
fractjons of the ganodernma_ species triterpenes and
Ingsperala srathnds 9é he MpscahBBRIRSAOTGTSeHB PRFy@AtPdhWherein ganoderma

sp%ngtgso i) Fﬁla%ﬁaﬁ ¢ E%(t%tédqﬁsngga g%ﬂ{%aﬁ AGR gﬁrafcﬁ&g ZS F)E:}( with carbon

usi n ti-sta extraction at

dipxids asitle szﬂveﬁn(ﬁ (S@CO&btlﬁO@‘» fodowad dyaincaort moqeesodtont extraction steps,
bet ween 350C and 90 O nd. col ] ecting the extracte

suﬁléﬁ% él}l At lﬁglgglrntioa})va‘rgf,t iy (li:@ﬁ élaga Kmé/é)@ cr absorbent extraction

prefReA MaRkitRhalt Behet W&mdso&tﬁ&iﬂlﬁﬂeé efr X HRAGERNGVER®N comprise
ganoder na speci es feedstock material using

extnagiagn ofh ghnaslerBCEBXiesx planic triatsmiahusipg edbar @gawf s6behar refrigerant

chter%icSa?s(,) cgr%g)re%g}gleagtaseas, sonification, pressure liquid extraction, high speed counter
current chromatography, molecular imprinted polymers, and other known extraction
methods. Such techniques are known to those skilled in the art. In one aspect, extractions
of the present invention may be prepared by a method comprising the steps depicted

schematically in Figures 1-5.
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tenperature between 35 0C and 90 0OC and col |l ecting the
extracted ganoderma material in differing collector
woemgabsont predeterm ned conditions (pressurePCT/US2007/064829
tenperature, and density) and predeterm ned intervals
(tinme). The resulting extracted ganoderma purified
essehtd alventidn sghides acedesses Hr sonesathting (prdying) and profiling the
multj-sta xt r.act or r in differing collecto . .
osgarbih D R afiét R 6Lk syedind drordeyPRteiBLRlm sugeria! using
SCOOepeMdeBLy Y ThE itRntiee ifehdel ARAfriRiohfidh eMAe (Plbld'f%fhﬂ)le chemical
ganoderma essential oil extractions conprising
coppléttiente piigpraiicuss énei B caimplehamewsantiad @mlsﬁfaqt@@mf high purity (high
n rati t h ha d.
es?eglt]%ﬁghngi Inr\?lgalrfI ‘iltu%nt &Q%@ﬁ%gﬁé 9 i V‘%EI ttg]e ﬂwén&%‘ﬁ includes a

SCO02 @b deenaherganthd andinidaxit ¢taaticad mo@srtmhmcd withihy4n ©atakbtfon fraction
the total yield of the essential oil fraction_from
mipafete bR SpERIcak CoREh reidigPl PEEY ABSFdal @c@@nple SCCO2

fraf,‘c)leﬁaCsE aggtldnsotatﬁg Uihe tn:h) a’gl%’o(@/tgél{g gﬁthﬁ% &S&elt 61?1 kra&lldn ermits the

em cal constituen avi ng an essen
prefetermhbmtmtiom: ofis¢rtdin essbntpna] railt gomnﬁougd@ mlairvettb ahe 96% bysential oil

mass i ght of the extr Exanpl es.as. wel | as
coPRunds S ofitn bRt GH e LS e T NT Gl gRpBiegueed with &
co"ii@éjntfaﬁoﬂ— M Ritam @Hpdindy BcaRir Ocﬁ%g e C&ﬁ@ﬁt%lofnowgthbln compounds.

anple 1. Table 5. GC Peak area percentage of

gan ochdrastion ot iltuassanial aid chersicaljccded@entatof dief g%mémma species with

SCORRt R i i plosra BTy Prgd TRRTtes g BaoTaae fudanfgy vents and

prédides3 Sghuahe ol Gradebnatiof -oFGhakdelyde Clrboft dloflde & 9 nbdral and safe
| actones 0.08 0.13 3 .10.41 al cohol 0.06 4 11.90 ester

biglogwalprodud and ap Mgatdderth yrimany fpd apgbeyerapes. 02 6 14. 38
acid 0.16 0.02 7 15.27 al kene 8 17.18 al kene 0.03 0. 14
0. 05 sehanatici da@am 0.5 mothpduaticxdragGor0o Bthe bidogcdly @@tig@ chemical

co%St?tgents of Ligusticum is illustrated in Figures 1-5. The extraction process is typically,
but not limited to, 4 steps. For reference in the text, when the bold number appears in
brackets [x], the numbers refers to the numbers in Figures 1-5. The analytical methods

used in the extraction process are presented in the Exemplification section.

Step 1: Supercritical Fluid Carbon Dioxide Extraction of Ganoderma Essential Qil

Due to the hydrophobic nature of the essential oil, non-polar solvents, including, but
not limited to SCCO,;, hexane, petroleum ether, and ethyl acetate may be used for this
extraction process. Since some of the components of the essential oil are volatile, steam

distillation may also be used as an extraction process.

A generalized description of the extraction of the essential oil chemical constituents
from the rhizome of the ganoderma species using SCCO2 is diagrammed in Figurel-Step
1A and 1B. The feedstock [10] is dried ground ganoderma species fruit body (about 140
mesh). The extraction solvent [210] is pure carbon dioxide. Ethanol 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 liquefied CO2 flowing from a storage vessel through a

cooler to a CO2 pump. The CO2 is compressed to the desired pressure and flows through
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10 17.70 al dehyde 1.08 0.07 1 1 19.02 al dehyde 0.51
0.03 12 19.71 alkene 0.05 0.07 0.16 0.05 0.08 13 20.04
wab@mohaisoD. 07 0.63 0.2 0.09 0.12 0.07 14 20. 52pci/ustvot/064829
0.06 0.07 0.27 0.05 0.12 15 20.97 alcohol 0.05 0.1
0.11 O. 1_2 16 21. 8_3 ester 17 22.65 al dehyde 18 27.56 o
tha fedktobk O B8 c@traiondveSst] shewl tho huissu@e 21d Grapoatdiz Q¢ ARintained at
0..51 Q0..11,20Q0.,35.07 alcohol 0.06 0.06 0.28 0O 0.
the, .di%feg 1gvels The PhvaHST %OzfX%%%Oél ng%eoﬁsin %2?.0 %6‘%&%*@.]@? bar and the
teRb&ANRE ¢ §Qs7fr3141 HBut’3b at kAR uPIPEC OThe QCO 022X 114dtid8 taught herein
aromatic 0.11 0.06 26 42.15 al cohol 0.08 0.16 0.06 O.

ar@ proderabl9 pesfoencddat PresBui@s Of 4t5c3t 2Q0 Bar@nd 28cddderakmsd ef at least 35 °C,
ar) e IGrapl8 IrENE OEARG 6 060N 4B Bt 6§ of about
GO G5 3 TTR A e ot A 5 g s o
abahid@hydet€s ©7ab3bt 219 hbdrsatocabioat 1 Bo0r! Thelsolved? tddfe8d rad® is typically
abg?ltzgg ég lé?_f%g%g gf t]ﬁg SOC'CO 2 %kt]fgctl%gs.drgThz?CgZ 2153 re%'ygrlgd.o'T%% extracted,
purified, and profiled essential oil chemical constituents [30] are then collected a collector
or separator, saved in a light protective glass bottle, and stored in a dark refrigerator at 4 °C.
The ganoderma feedstock [10] material may be extracted in a one step process (Figure 1,
Step 1A) wherein the resulting extracted and purified ganoderma essential oil fraction [30]
is collected in a one collector SFE or SCCO2 system [20] or in multiple stages (Figure 1,
Step 1B) wherein the extracted purified and profiled ganoderma essential oil sub-fractions
[50, 60, 70, 80] are separately and sequentially collected in a one collector SFE system
[20]. Alternatively, as in a fractional SFE system, the SCCO2 extracted ganoderma
feedstock material may be segregated into collector vessels (separators) such that within
cach collector there is a differing relative percentage essential oil chemical constituent
extraction (profile) in each of the purified essential oil sub-fractions collected. The residue
(remainder) [40] is collected, saved and used for further processing to obtain purified
fractions of the ganoderma species triterpenes and polysaccharides. An embodiment of the
invention comprises extracting the ganoderma species feedstock material using multi-stage
SCCO2 extraction at a pressure of 60 bar to 500 bar and at a temperature between 35°C and
90 °C and collecting the extracted ganoderma material after each stage. A second
embodiment of the invention comprises extracting the ganoderma species feedstock
material using fractionation SCCO2 extraction at pressures of 60 bar to 500 bar and at a
temperature between 35 °C and 90 °C and collecting the extracted ganoderma material in
differing collector vessels at predetermined conditions (pressure, temperature, and density)
and predetermined intervals (time). The resulting extracted ganoderma purified essential
oil sub-fractions 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 ganoderma essential oil extractions comprising a predetermined essential oil
chemical constituent concentration that is higher or lower than that found in the native plant

_25.-
B3334297.1



38 50. 07 al dehyde 0.2 0.01 39 50.54 fatty acid 0.17

0.18 0.09 0.15 0.39 40 50.69 ester 0.1 0.1 0.07 0.06
wWO209/14980H61. 11 al cohol 535 7.44 M .7 SUJ7 2.7 BCI/EXR08B064829

al dehyde 0.05 0.04 0.04 0.08 0.05 43 52.56 al cohol

0.03 0.11 0.04 44 52.93 fatty acid 0.14 0.08 0.08 0.23
mdltSriﬂaarZ@ corastengioml igdncﬁiezn&) eﬂgaooioe proffucs3 lepfcatly,yh@m'td yield of the

I% 1 %% 53.84 ester 48,54, 46 es

espenfigl @ 110§ra6t1(§17 Lpénsgfm9 erg}a é%egleé pHng aogln(gleléte@ 81f1x1rnal SCCO2
exbradorDis2boab 1396 82 9884 6f tHe. dSerdiall o ThbRical k&keitnflY by % weight

0.04 52 56.21 alcohol 0.06 0.19 0.09 0.23 53 56.36
haggyeeqn gpsoiab il ThemBahteshblenspwitg ohggeat@ tham 33%Hy3mzs weight of

7
thg l%)étg% %E%{I%Peg%é gs)eil t%e gg‘%@s %? gcl%%(tég&;nj 81;)02?55@56 6r%0fl§und below
and8n SQbEQS ah¢ 6hdihe @rol:gdtﬁe @Bn By fduattiy EaempledlL1 i 22 2 . 4

2634 11.22 38.23 m61.11 fatty acid 3 4 5 46.61 4 1M
TAAV3EEMS PakZcd ﬁér&ésﬁt EQan%rrﬁa ﬂﬁldﬁ@é‘xt&cﬁﬁsﬁfg 06C02 at

0.88 62 63.67 ester 6 1.88 0.89 1.07 0.36 63
cmeMmmm047marMammm047QM022

0.19 0.37 0.06 65 68.50 al dehyde 0.2 0.15 0.1 0.77

0. 16ret66 70. 50 al ken@=Q0é3 0.16 0.3 T=80C T=70C

Peak  time  compound

# (min) property 100 bar 300 bar 500 bar 100 bar 300 bar 500 bar

1 7.16 aldehyde 0.54 0.02

2 9.63 lactones 0.08 0.13

3 10.41 alcohol 0.06

4 11.90 ester 0.06 0.03

5 12.03 aldehyde 0.04 0.08 0.13 0.02

6 14.38 acid 0.16 0.02

7 15.27 alkene

8 17.18 alkene 0.03 0.14 0.05

aromaric

9 17.50  compound 0.26 0.3 0.49 0.27 0.42 0.06

10 17.70 aldehyde 1.08 0.07

11 19.02 aldehyde 0.51 0.03

12 19.71 alkene 0.05 0.07 0.16 0.05 0.08

13 20.04 alcohol 0.07 0.63 0.2 0.09 0.12 0.07

14 20.52 alcohol 0.06 0.07 0.27 0.05 0.12

15 20.97 alcohol 0.05 0.1 0.11 0.12

16 21.83 ester

17 22.65 aldehyde

18 27.56 alcohol 0.03 0.07

19 31.60 alcohol 0.21 0.4 0.47 0.28 0.51 0.11

20 35.07 alcohol 0.06 0.06 0.28 0.17 0.15 0.18

21 35.17 phenol

22 37.38 alcohol 0.07

23 38.01 alcohol 0.07

24 40.74 alkane 0.06 0.1 0.07

25 41.52 aromatic 0.11 0.06

26 42.15 alcohol 0.08 0.16 0.06

27 44.09 ester
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67 71.26 al kehyde 0.19 0.18 68 71.45 al cohol 4.53 0.25
69 73.00 alcohol 0.09 70 73.25 amde 0.24 0.08 7 1
w(Q 200350®0m de 0.08 72 74.62 ester 1.35 2.36 2. IBCRUER07/064829
0.79 - 27 - B3334297.173 76.08 al dehyde 0.05 0.15 74
76.52 al cohol 0.06 0.15 0.36 0.36 0.19 0.36 75 76.78
20est 89,110, 27%1khe32 0. dlo0. 51I 01.198| 0. 2R19sunmatobon 1001 99. 78 0.05
9. 99, .59 6 a ol 16.6 21.5 14.5 0
B 55 4@%’%& 50 5300 31050, 5 4l Te iy o8
3184, ¥65750488 %69, 95 58.94 76%01 68.8 41.06 72.76 ester %7
3. 7919, 97aloh@R 4. 07 5.27 2.55 al dehyde 0.37 2.55 0. 34
30. 448.66. 56 dQaf4 The ef fect oafs t enperat ure.1on t obad

sext pagt i ofyyigel d depends qpy,t he system pressure; at
| ow pressure of 100 bar, the extraction yjeld i
35decf}92]é‘seda]ﬁ§w]t enper at ur e iOSO%i ncr eased. T%i s fi H'ﬁ? ng is %0
3Gt t #9-But eddehslet he | arge change i n0-Hensi yY8wheno.16
3pressure is mani pub.zst ed neess the el venb.oeri ti oal 0.44
301 B o depgfdy of CO2 at 40 Cis @§,64g/cc and density g
0 at. 80 Cis 0,227 g/cc). At higher pressyres of
3300 hEr 4Rl %80 ba?‘wzon thoel%ot her hand, 0tOEe ex#]l ction %%
40i ePHOY s i 04 e i.S..i.nevé 0.0

4pressiyr e afcnwel Ut €063 nce G@R' s density deesn’ t gohange

avery, guch | %wf enperature. |n the experinent rapge
Investigated, it can be cléarly noted that for

gandder me*HiisAr oont-¥yst em®Bensity and pressur&%o not

4ki neti cs. %nri ncrease in tenperature pronotes an
“enhdhtenenti n vapor pressure of tHe coffdunds?7
4 avdtiing tabkencext r a&®3 on. Ad@itionkld y, K@ i ncPeédse in 0.22

sdi i on geefficient and the decrease in sol vent 0.03
svisgosity glso hel p the conpounds 0.09 0.04
52 56.21 alcohol 0.06 0.19 0.09 0.23

58 59.02 alcohol 0.12

61 62.28 fatty acid 0.73 0.49 0.54 0.69 3.06 0.88
62 63.67 ester 0.68 0.46 1.88 0.89 1.07 0.36
63 66.67 alcohol 0.17
64 67.02 alcohol 0.17 0.14 0.22 0.19 0.37 0.06
65 68.50 aldehyde 0.2 0.15 0.1 0.77 0.16
66 70.50 alkene 0.13 0.16 0.3
67 71.26 alkehyde 0.19 0.18
68 71.45 alcohol 4.53 0.25
69 73.00 alcohol 0.09
70 73.25 amide 0.24 0.08
71 74.35 amide 0.08
72 74.62 ester 1.35 2.36 2.15 2.43 0.79
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extraction fromthe herbaceous porous nmatrix as the
tenperature and pressure are increased to a higher
wo 2000209800 concl usi on, high tenperature and prBSEUSE07/064829
shoul d be used for maxi mal SCCO2 extraction from both
kinetics and yield standpoint. As can be noted from
73Tables 4 andydd, theosmj or conpounds found in ganeder ma

74596%%3 fryity body, feeedstqels are G 11-C2Q fatty acids. (54
a undant ones are the hi er aIcohoI C18

0.22
Iinoelaldm@mamld (B0 Z2)-. 986t h a@éﬁ%ter%ﬁﬁsoneﬁ%ﬁ 99.36
Li ni oel ai dicéhorCi d {5 Z) - Jdisonmer s a doobly 362 10.4

unsaturaga@,fﬁtty7@gbd oggygrlngoggdelx4bn pl ant, 84.75

gl ycosi des e secand maj or grou g ounds found
in the ess&fial &P fracttshs i o481 cohgﬁ The Yost 7276
abundant ofstet hese &0hpounds’’are th® hi ghér CL7720 8  2.55

and C20 aligphiel s. dhese aliphaticoal coholss rempisped 044

unchanged W th extraction and did not transforminto
esters. A high purity of volatile oil conpounds are
pr esgnt g&gﬁ i |
ganoder nfifa g geCI ?afst sttgj[ gkﬂrac%)éh 3’?6% N%ée%ﬁk oﬁrﬂhéjgyzsgem pressure;
at %@%%ﬂrel@bﬁﬁﬁbaﬁrnﬂlﬁmmcﬁsn gmm dakcased aexdnipgedture is increased.
f.ractjons profiled using SCCO2 (Table 3). For .
Thix Sg0g. 15 ﬁﬁ%?f tebitedtier shinggan &fsn%ﬂwewlaqnda”ﬁ%ﬁuge ieyarienlated near
th® Q&l@éxﬁ%u@&l ugftaénsﬁgﬂo%@z amot@qga@mg/w SR GUSRy 8BBCBR at 80 C is
C and ressures” such as 10 I'n contrast
0. m7gg/ec) cAhhlgh@rrmssores odﬂombasamchﬁ@@/b?&c bul thesatirer landathe extraction

eratures o 0..0C.a hi
yl%ﬁé% SL?F%‘S%‘ﬁ %%'Eegg’e ‘tbrek}%}nc“@é?f{a&ri‘ﬂ%’é nUpedy %‘g @é%dfmperamre offect
orEvdpbApich Rite ¥f Re YWase abrt ddsBy do ottt Qﬁaﬁ%@/ﬂhﬁhby Rfmperature.
the feedstock at tenperatures of 40-80 OC and
Pr €S U %Xg&‘n’i‘l&g 1%9&6 lﬁﬁirest aw?l @t csé?ll f @Hafl?%tédslh@ for ganoderma
ratio o O (Table™6). . uence of
musngEen aysies, dmtltpraeelspncﬁumrdosmpe&stenhavalmlmlﬂ effect on extraction

traction yield he feedst.q
i GRRraPE Bt b brmalia . Shobientr pdderprglure have
anFERGe s ckathotlont Klﬁ&tc'so%rpfncgab'éjﬁl ﬁﬂﬂeﬁe{tﬁ&% NRbslofek dGtdnRicement in
In one aspect, the present invention conprises
vapRr pmssur@n)fath@l cemneerisravomg dfc eviecten i Veldditidnally pdmeincrease in
dlﬁ%a T o ﬁ'aclentgerc]ig Elfele Idg&%%sgelsng rsé]%:]l onlé(? fsn%ygélgxfhﬁ gg t illeO ncompounds
exltl’@@t@cﬁﬁﬁoﬂn&h@h&@hc\é@ﬁi pd)Iﬁﬁ@hiaﬁQ( Prbe es@erdfme an@ QAL @6 kre increased
for this extraction process is either the ganodernma
toSﬁphéeheéyaWat veonckisipss bigk tgrpgratyre adepressyiceuidgjused for maximal
essential oil
ﬁbb QWi 105%% I tc%_%&f ﬂllgfd s?efnd{)glﬁt

chem cal consti

As can be noted from Tables 4 and 5, the major compounds found in ganoderma
species fruit body feedstock are C11-C20 fatty acids. The most abundant ones are the
higher alcohol C18 fatty acids, 9, 12-octadecandienoic acid (Z, Z)- and linoelaidic acid (E,
Z)-. Both are sterioisomers. Linioelaidic acid (E, Z)- isomer is a doubly unsaturated fatty
acid, occurring widely in plant glycosides. The second major group of compounds found in
the essential oil fractions is alcohols. The most abundant of these compounds are the higher
C17, C18 and C20 alcohols. These aliphatic alcohols remained unchanged with extraction
and did not transform into esters. A high purity of volatile oil compounds are present in

SCCO2 essential oil extract fraction of ganoderma species feedstock material. Moreover,
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extraction solvent [220] nay be aqueous ethanol,

et hanol

or ot her al cohol.

In this nethod,

t he

w@amoedessma speci es resi due and the extracti on BOI/USWD7/064829

are | oaded into an extraction vesse

and stirred. It nmay be heated to 90 0C,

t o abou

[ 100] and heated

t 80

gad@lertme spboas epontdt oilt extmbiofract®ds @@y oy prodilalboung §0CCER (Table 3)
g %%%g%ﬁhi’é% h&gher extraction

PGP G phrae
tehBEraBPQUtuch BOROSC AR KeS

centrifuged [120].
conotritecivedo € 1 H faguatd jsbBe]s camelzsobtaided of tewpetateeanti40-70 °C and

solid cont

higly pregtyge

further p

rocessin

r epeadodcay spepigs

extractio

n step

is found

i S
1

The fil

mass wei ght.

see Ste

cars i ed, out
St s pPhals ol |
?fetsﬁﬂfés Khah ds @9br@get 1S contrast, higher
rate (supernatant)

f or

gty

4),

S

nt gb% The solid extraction
P8P Of130] is retained and saved for
The extraction ma

b
s SCEEEBadgrptianmiisyd Wanikouad.6-52% by fhass weight of
th{:1 ?&ﬁ@éﬁ%%&&%ﬁlﬁ%@i&%ﬁ%’e 43(%_%%5@8?511?@?6%?@?5%@ ﬂ)Oé?dg)r ba]rggv{iﬁl a solvent/feed

(SENaER 6f 190 @ubR 63- STEP 2 shows a three-stage process,
where the second stage and the third stage use the

THAEE. TRARAES o ARAPERANEL LhPPRssufof 88028 s@dntihilbiBextraction yield (by
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triterpen

extract

fromthe

hree-stag

et hanot

| eachi ng process of Step 2. The solvents are

t hi met hod, the crude.triter

[11

ro—

t. fee

gstock )
U SPHL HF PLFSCRK VSN PTUSISGR X T¢chign |angd cgneentration of the

actiP@dBL it LotpotXds A% B8R SlestR¥n 8Nchi$ i 8 ddiﬁ%}arnmed in
di ssolve the crude triterpene fraction in the solvent.

Figiwe 2e$iiep 2oT bis Btepod exractipn piogeysosia seldenticashmgpeperssat Bire feedstock

O U O
ene.extrac

pro-ggs%nl’s etltﬂgr tsneecgar}l%derma species native feedstock [10] or the

fof Xﬁlts eegc][rggﬁzoo
residue [40] following the SCCO2 extraction of the essential oil chemical constituents. The
extraction solvent [220] may be aqueous ethanol, ethanol or other alcohol. In this method,
the ganoderma species residue and the extraction solvent are loaded into an extraction
vessel [100] and heated and stirred. It may be heated to 90 °C, to about 80 °C, to about 70
°C, to about 60 °C, or to about 60-80 °C. The extraction is carried out for about 1-10 hours,
for about 1-6 hours, for about 1-3 hours, or for about 2 hours. The resultant fluid-extract is
centrifuged [120]. The filtrate (supernatant) is collected as product [120], measured for
volume and solid content dry mass weight. The solid extraction residue material [130] is
retained and saved for further processing (see Step 4). The extraction may be repeated as
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extraction solvent [240] is added to the solution in

the separator system m xed, vented, and allowed to
wae@ndodsor separation of the water based sol vePtT/{839pB064829

| ayer) fromthe chloroformsolvent (lower |ayer). The

wat er - based solution layer is collected [400],
mamaismeset 1§ occoswirymedesirdd.s Blimay worpeated 8 pymoestsmese Bghtmore times,

The ¢ lorofor ower. er) ug sol ytio
* Bl APy Sond PO e HGF < Hod B N HrpHade potess, where the
seCxid Asdd M- thd BErdNAEER e @d §antd inBtho BRI RMAL &G &&mple of this
many tines as is necessary or desired. It may be

extrapieait Bep B foyndnp dxampiel and3the resplis &1 Tabkess’-94 or nore
times, etc. For exanple, Figure 3-STEP 3A shows a
Tmmmeeommfagerpmmwem@m whedraed hicadhengseodndxtsichgmal final

the third t e use. .the sane net hods and
m%ﬁ%ﬂ ??Eﬁ?omfﬁ &gpgmoggg%d sol utions coll ected from

each-extraction -stag r/|nn.|./|1n.|./|')m aro conhined

a9V LA AR A= A = | QA C Ut 1T

[430]. The conbi ned <,nl ution is acidi ity (Fhe acid is

HO [250]. Theidld nal |§lanedericheGansidati¢ o ut Total
3-5, or about 4. The|acidiAi ed s@d&tiagh?§¥¥ﬁg%ﬁgp tritepenoid

Extle axttaed | [ 34@.08M t h|t h@.480l vient0.8hl or of or M ({1260] 19.96

RiBAIModuct Ol venp gsepar at orggsyst eny. §820] . The gghl or of or mg7 5

solution layer containing the desired triterpenoi ds i s
col l ected and saved [450]. The chl orof orm extraction

zggg 8 re Z&L@%I}a%gs)l(sgﬁpﬁﬁgto?%aﬁosde%g th%fggq%éﬁﬁﬁ rb?&(%s@?erﬂ/ en@'extract

fradiibo aoé@icenttation Hif AR mg/ad &s methahell ei n t he second st age
uses the sane net hods and conditions. The wat er-based

IDresi due af Rekentanpdred i on OfHcidAe [ewidiact $tf 1 S| Stop time | Theoretical

di scar ded] tihbe mylhisushigoe @Abpr|ah@nm sehyent| (A80] i plate
evapor at ed(hinper reduced pressurie usi Nomkigt arly

Gﬁ%&ﬁ%&dﬁljn and rrecycl ed 390]. The purlf!ed triterene
A fraction |s gried [ 39%dogn enoysoad t heepr enBig3Ng 1595 306

GakQl-RE &GP M and sgved as a|purifijed triferpeng fraction
F [500]. An|exgnge of phiys | exid@®cti qmost epican beofgund 72610

Gahdiete$@0P! € S3204g [The Fegulits ¢33 |[1abl g 4. 34 [0t 3k 46 12080

yietd of the purified triterpene fraction was 0. 6% Dy

mass wei ght based on the original ganoderma feedstock
T:WMI;B %I}Ier }ma%%%’] & Ifof %Xlg%o({errgg) ﬁ\értlﬁe{(fg t{ﬂe enzeeneé(%)tjélgttf?actl n at
cofnb@ﬁiahoﬂofThuﬁg/nﬂIﬁembﬂiahelrpenon d yiel d was greater

than 65% of the triterpenoids present in the origina
ipanoder na [fee&sibP¢realhe HPLGicRNT OWREROT 8#3R [ 8MB&me | Theoretical
numer ous uUnkROWN p@ﬁg§nm®|chmM§ exeast edtigbVvemmihpat | plate
greater thamid30 highly oxygenated tritermgnes and
dRal&edcigonpounds [have been isolated from G [T uci dum
Ml ant materighosghe tofkahs Coneent ratj on| 0543 he tirge 2704
dRL&LENGE [Standar ds, ganoderic acjd A, ganoderic acild
F, and ganodenngy1i ol ,ssues| abowgs A% gypporbi g thes 24193
GAPRHARTE O134.347 38020 3243 [  0.42]34.03 34.44 107004

Step 3. Purification of the Triterpene Fraction.

A generalized description of the extraction and purification of the triterpene fraction
from the crude triterpene extracts of ganoderma species is diagrammed in Figure 3-Step 3
(Appendix 1). The feedstock [120] is the crude triterpene extract from the three-stage

ethanol leaching process of Step 2. The solvents are chloroform [230] and saturated
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- 3 1 - B3334297.1the total triterpenoid assay for
gquality control in commercial processing of a purified
wo eoovaogsene fraction. Step 4. Water Leachi ng PPODESH07/064829
and Pol ysacchari de Precipitation The pol ysacchari de
extract fraction of the chemi cal constituents of
sodamo beartwngice@ . Gisadueews stddtioned 004 [248]. Joitbwtinéthed, the crude

literature as.the ! er, solubl e, et.hangl i ubl .
i PR 3RS Poublint Shors 28 Br oagd imto an
ex@SEAL IO [200]t iRl NRtASBCERB AR IRkt ttiRipdncOfaction in the solvent.

extracts of ganodernma species using water sol vent

Thee gldpriodeyna selverthis nisirogicse i ipiot atsepmiatpr sxvesdd29ls Then, the second
' a ' L Qur - T f .
o PR ARG LT 5 £ B8P fon T SEERLP S BLE venid, and
alloowstdes stand forscsavhtich dfebd Wurr bisedsslRentgtpwsn dyeh)efeah thiegehloroform
extraction process of Ste This feedstock is

sof\egt KoMGT étcPactle W%errbaég%tzs_'ab@gn lyyre g spYenied il400], measured for
vofimt bhd @?ﬁd"@&ﬁém {(d%iz %&ﬁss (I\)X/:}I%F?IZ ﬁlé@j%gl%?(}]rg{ gwglaﬁt?lgrz %@due solution

speci es feedstoc Xtrac
[340] mente &ddpd dorefukthadgdgdsntfNAIC @R ter@adtioan MesSa&llCO2 extraction

e 80% e e RS, ST TR o8 LeH0R 2 or mor
tirféd RaGt MBR fiie§af b BRdrOHUmet Otc aRYlexdmplchPipusy 3IAEP 3A shows a
about 2-4 hours, or for about 2 hours. The extraction

Nahd§/OB g hreeptrae eoeoss, relmyein| the scaad rgeswidrthie dhirdistee eek the same

The nmulti-stage extraction solutions [700+720] are :
gl i RS o T PR -Pel P i BE S b L oeFh Rutpagrion stage
[4D6-2D0-+4207CkrE BemBinRE T43Y] aMthe Gohibadad (Ridd iSYapdieal Ethe acid is HCI
[2%630 to renove water until an about 8- fold increase

. chieclanad pBk 9fohe sglutionemel bpiabeuts-§.rprabpuit4. ohhg gadified solution is
I ' to. it
DB SR kol P R A RS R b sy

[3e0hald cldondaint seltifiemnlagtr & 80Mp ahddenided thAtckong®ls is collected and
precifitate [650] is observed. The solution is i
saxeth143% ugelihg cRloTofole CxHRelip BIATESSamay tiferPgyed fat BaRy times as

negsghgggreg;&%h MRY: BenfaYeliher 3 furgpeR ?{ogvffseé%h BFm two-stage

I'sc e precipitate-product [740 ter drying
prp&88]wheseih ke greond stegk peb yixamotranettieds arglctanditiopy.60he water-based

t.hat y be anal yzed for .pol ysaccharides ysing t
re o TR o ey SR arer. 8 Toge tsttaBlorafgn solvent
[4880is08@psmlQCHdRf raRic8Nbredsurs %Eﬁ% erﬁﬁlgy st anRdalodSandTReycled [390].
purity of the extracted pol ysaccharide fraction using
Tig pliriffedrtaterensdiastion ay dugsl [AD] weovimgrthe sergzinmg ahipgofogm and saved
about. 80.. 59 d,.529 especti vel with a.total :
oyt Bty SR8 Lo ST Slmingr o STRQbRaRpsan be found in
Exaii0el e hi@ tHeaesdlsts @€ Kableambi ni ng the purity neasures of
the 3 dextran standards indicates a very high |evel of

pur itie @fal 9le®PS Lthe purified triterpene fraction was 0.6% by mass weight based on
the original ganoderma feedstock with a triterpene purity of about 88%, a 4-fold increase in
purity from the crude triperpene extract fraction. Thus, the triterpenoid yield was greater
than 65% of the triterpenoids present in the original ganoderma feedstock. The HPLC
chromatograms reveal numerous unknown peaks which is expected given that greater than
130 highly oxygenated triterpenes and related compounds have been isolated from G.
lucidum plant material. The total concentration of the three reference standards, ganoderic

acid A, ganoderic acid F, and ganodermatriol, was about 4% supporting the importance of
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than 95% The principal inmpurity appears to be the
desired lectin proteins (3% by nass weight) that al so
wa@onvaossobenefici al bioactive properties. The PEL/OSme7/064829
of the present invention are further taught in Exanple
4. The results are shown in Table 10. Moreover,
thAdotal OftcpRRTIdnassy dpeqtaldyetonyrolvas coswibreial pracesserg of a purified
“%gOflbﬁl .he nol ecul ar wei ghts of - 32 - B3334297. 1t he
6%%5 Ronprising the purified pol ysaccharide
The. r sults are shomn |n.F|oures 6 and 7.
”'.L“~ ) : 5eetei n anal ysi s
of wat er Ieachln extractlon and ethanol precipitation
of thee pelyjacabaither pefeact festipn ol thy @ea%caérc‘@n%tﬁﬁg% of ganoderma
sp\@aksggés &%ﬁ%@ iRy @ 9'5 tl@@ %Igads (Iitg /kﬁgu‘t;@ ethanol insoluble
ganoder ma po ysacc ari de y| was a out
exwvatctidt fibesed. oA gh&rairze@lde&irlpgﬂﬂaﬁfeﬁlﬁeex}niaGHMn of the polysaccharlde
f eedst ock. The ity of the,. saccharl e frac
fraghien <8€J

aﬁﬁ/ anodeTpp 8PSy %d&@l ¢FafRypnt leac 1ng and ethanol

| | r
DA B0 s DO i 1
tht ange ganvdemaaspacica izt ynabeﬁrlaémpwdememthal soliph pesodichizemn the ethanol

tedghin rHistion BRCEREhateR . s HediGeh At bsid’n two stages

TIROJNRRE G EEtIASwAtBr [270]. NBY MhisdheBaAOHE iR RPAE kRTics feedstock [10]
feedstock material. Furthermore, the principa

on mzu} ang thencxtrastion aekvewn24pbetsr loadas o emextegtionegssel [700] and

nepid gl PP i CEhettal ol Radd Mo Rty oht kL g oc. he

exiRONdh isRatrRE oAk torfaBbut RS MY ats, R)fr aBb RN hofis 08P B hbBut @Mhours. The
If it is desired to keep the al cohol for recyclln

extiaetioyl owiyobe cepratsd e mpnEdimeso s tigecssolyuel dasredaf tgféﬁ multi-stage
ex r)a(ltctrloa}l(:%olhgtrfdnswg@-lé’éﬁ) Iallreat : ongQdﬁ%lt 2%\1%%% ds rﬁeltere%u[%‘iﬂl, centrifuged

[6B0I, hﬁkﬁﬂmtlﬁernithﬁtf@llaéted aﬂlcs@valfmfayedqsm]o@&eﬂﬁawueﬂ uhthiéan about 8-
art for renoval of water fromsolutions, eithe

foldhinesase waoneqnbEton pf d|cdhemialy 1ﬂr59hﬁtlﬂh|[€49]alAé@ﬁéﬂou§\ﬁ’§lan01 [280]
is "REPYS t(?%gébngﬁﬁltkoﬁﬁ bﬂgllnyl? @?lu%t opg{)lulubﬂn I‘Lﬁgn (t’he final cthanol
spray drying ueous~sol utions onto a sul
coha¢ntragon st 6N-88%, eikhunolnoA lhdgmiprexdpitans [ 659G nﬁsbsmm’ed. The solution is
or alternativ

copTges [SBAT oACCRaiea Ot Hi simsipt odsuaes JT30 Tgpy be swved for
ﬁiftﬁ&r ﬁ%@és‘éﬁlg%rn&j@é’ﬂr@erdy ' ‘Trﬁe pPééﬁﬂﬁaYe glfodhﬂe[ﬁﬁ{ LAGT 13%% [680] is the

perform ng t previ ously descri bed extraction
punﬁethxﬁysaq:cthamd\@ frbctiomd[ 76 htha nB@-be analyzed for polysaccharides using the

colormetric method by using Dextran 5,000, 50,000, and 410,000 molecular weight as

reference standards. The purity of the extracted polysaccharide fraction using 3 different
molecular weight dextran as standards is about 80, 59, and 52%, respectively, with a total
yield of 2% by % mass weight of the original native ganoderma feedstock. Combining the
purity measures of the 3 dextran standards indicates a very high level of purity of greater
than 95%. The principal impurity appears to be the desired lectin proteins (3% by mass
weight) that also contain beneficial bioactive properties. The methods of the present
invention are further taught in Example 4. The results are shown in Table 10. Moreover,

AccuTOF-DART mass spectrometry was used to further profile the molecular weights of
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99% yi el d by mass wei ght of the essenti al
constituents having greater than 95% purity of the

we@s®enedsal oi |
dri ed ganoderma bark -

chem cal

33 -

oi |

ganoder na speci es can be extracted in the essenti al '
theichmBAGM@8 coxtpriawg the autifichpglgsasphdrmy. fragsipmg Thhecsults are shown in

Py

gl

tion Pr
r ed

1Y%910151aéﬂs

s taught

ocesses),

oi

%n

nat i

in Step IB (SCCO2 Extraction and
t he essenti al

due to the fracti
FREPIS @ PPt ety sisne

I yield
of th

chem cal

constituents in the orp@i/nsi007/064829
B3334297. 1f eedst ock of the

Fﬁeb |lﬂa9h1ng extraction and

etiol {)ﬂeg 1t(1t?(ﬂpo@th§ §1‘§5‘atcbﬁalr1d%'f‘racﬁ8§f ractions. In
addition, the S extract| on and fractionation
I OCEesSsS | das ldUI II'" IL T OI l:lll(:‘ldlldb
E)pr of i | @s) Tathl ?r Delét [ {1” duaqs%ﬁn%m ng%%ﬂnp ?, of Protein
conpri siingyitkle essenti al (oi | em ? E}t E{Ef% y 1d (%)
fraction t@,pe al (B8R s i c fime iniVgeéte >é’ﬁ‘? Fig (%) | vield (%)
subfraction prof]il d¥Ptan | be P(CP):\ 0| fpﬁP particular
fewidei nal AdSpodes. For éxanple, the concehtratff®n of 0.074
G016 pep coholl.48ssent i®8 oi || cHet cal cOt i t uent4$03my pe 0.060
$0%pegsed WIDI e |si muka angeous).seduci ng.32he 2.99 0.059
FPNGEMNL I at i QD Of ”D"—‘Sif atty arad CJ”’D‘OLHSdS pr Vi 33 0.067
*ViEldR 3re @‘Jsrhz%gv&; t%%e'a%‘ﬁsm atl M I A of thi's
I nvention, an et anol crude trlterpene
fractdon. | dV\ntha %
f 1 o 1o RersReARn bAYESM] 1§ St ot 2 B7 BV sty pased on the

org%l ganaRfhi planofec@dftodl. i Tl&ffﬂﬁfﬂ? of tierpobtahkcahonsd frhdiﬁiﬁt\sas 520-800
This further equates to abqut a 66%€| elgl of the )
mg/g; et sendap @ﬂwa@ﬁbmdgétm% 66%.*?1?3{ aEnt97% stinglerha palysaccharide

r S /)
chﬁg{lclhaY gos&g@%t?% ulﬁﬁi%esi?ﬁéﬂ G Epclgé‘c{]? : hI Ihﬁti{/l‘te)enrﬁlgn%rlg@eof experimental
ap@leChésl, itaik iqoute méasEFnan@ tp emeldﬁeahﬁtl o) yieltlris hhnqise n60% of the water
ctlon with purities of rea ertha 85% % dr )
plseng h@S%lyPﬁgae?lymhaa@e b athqepatuy 8@0%9%@. IeeTep ofecdstock
m@téflﬁla%rtﬁkﬂME tﬂ@@r(ﬂ&ﬁaltlﬂlﬁuﬁtry' ih@hPRAG DN &ﬁéﬂﬁ f¥€be the desired lectin
hydr oal cohol i ¢ | eachi hg extract feedstoc Thi s
pretgiatths nhake alpabouteBynypseivdighf of the ptirificep@lpsaechaeidd fraction.
chem cal constituents found in the native ganoderma
specMVesy pieﬂmds red Biidvad in thei aﬁgfotrhemnmlmfdﬂcomsl fraggdutlution. I it is
Step 4 of ntion ur' ed pal ysacchar.i de
depkeibiq e e &iqqi* Vi rsipeting dhe 0211@%% ewg.vaqftfrow thegpolutions,
aflek @Qﬂréclﬁsn OJ}} (th'ﬂﬁltloﬁ %ﬁ@&qogﬁalstg%%&%d Bﬁﬁ?h&ﬁl‘p@ﬁﬁfﬁg T8e alcohol
pol ysaccharide purity of greater than 90%
capdjeyrsmedh diurtiernyire) ticicsara bivo stany Godthads lstmevn i the art for removal of

wifftdioit 3Pt fe W s gaRo PSS B 5P BESPE ALY efich alcohol was
&@leous solutions

refRVEL. | fS'uch henddsi iREILM, HuR Bt Mialintdas C hiahy @%zlﬁ%@ﬁ@
constituents inthis fraction appear to be t | ectin

one gtseitaide e4rEer ygRas.upit abblimitgdgdkynagaggum carbonate or maltodextrin, or

alternatively, the liquid can be taken to dryness by freeze drying or refractive window

drying.

Purity of the Extractions

In performing the previously described extraction methods, it was found that a 50-
99% yield by mass weight of the essential oil chemical constituents having greater than

95% purity of the essential oil chemical constituents in the original dried ganoderma bark
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wei ght of the polysaccharide fraction. These proteins

appear to act synergistically with the pol ysacchari des
we@edvaneisng t he beneficial bioactivity of the frPemUsmNT/064829

Finally, the nethods as taught in the present

invention permt the purification (concentration) of
fecdmcgmfomergmowmiwscimvm besstmttedlin did essérdrl odl SCCO2 extract

GPOTETS | L ISR B GILbb  LSCE SR cton s

Fragiatio® Piozaged)athe deschfiadii @oldtvwolie b@ﬁedhb@f’d@&o 9B dnation of
mass wei ght of the desired chem cal -

thgzsspigly Oﬂc@h@mlmlu@ﬁnsgtqehtsméo ebs&hémplmﬁeéu >V acessemiwl oil sub-

fr%%oﬁ 92% %ad1§ é 62 V&ng}gqgl Ihd cht Iagl(?e{{ BFor&g%s as taught in this
1nﬁ@itt¢>ﬁ@@ﬁhﬁ[ thd eatidsé(pltolfﬂm,) oflthe 11$cnetduf11| chegvdal %th@mds comprising the
envj ronnents, ates of extraction, solvents,

an
esmlﬁbe# |08?fnt°é]c?ﬂi’é¥161§9t fiactionde herdfernd yush t%%tawq%gessentlal oil sub-
t fi er
T RENISVET bt e e pirBe Ry, mRRIGAUERSRE ST EY cxample, the

coaxdfntaubnmf the caxbhohbb essﬁpmxtloﬁ]l chamtzkiomlstammtaugm bé nndrbssed while

: sent vention can r e{aﬁ]%l determ ned bx t hose
silghFineats e u%lﬂ%tfgrqonaf‘gxtwg%s g HACHBRAYIABOT Visa versa.

experinmentation typical for adjusting a process

accddipe thsrmethagt & (aehtain e Zioh thindivent i pit %gar@fl leaching crude

tr1§éu?ée o, it tlgﬁﬁsea{chﬁlvéd LAt 408 v Bf éﬁa":s‘é:iw%%'boﬁoﬁﬂh@ Uf%l’nall %anoderrna

as specific-attr tes r exa
spacipaffdcdstatiahatiog a020% asvodartratos pﬁarlmpqmlemnnmﬂ ephsaltuents. This

e initial concentrations of the es ti al
fueﬂ%fn%qeaﬁes RoHER OBy el éhg ﬁrﬁt‘ir@?lk?efﬁ%&’% amﬁ% gonstituents found in

th@ﬁ&ﬂv%%ﬁ@é’érhﬁ%ﬁe&éseplgﬁtrﬁit%aﬂEd usi ng net hods known to
those skilled In the art as taught in the present

i nv e@%lh%?‘h %tﬁ gg( %LJ {aﬁgltltlhg glt%? ? Iq{:lfltthlg qﬁ‘ve@ﬁ{)g gﬂuﬁ?cahpg toﬁ eTriterpene

anoun concen tiron o
Frestimlr)ttrlédrp@lelfrachem with poaiistoftguendr shanf 8326 byn 8t dryaeasstod the extract

predet ned a nts or d| trib ofil e) of
sn?l?tgﬂne ¥ tclﬁemﬁsggf ot il 5@‘5%%@?@ Hyprpenes from the

hﬁMﬂ&ﬁlBll@ NeRAMAPUCkirdS | ROdHOE. eXltlfl@%hha@c@s Bt NRAB 6685 yield of the
di scl osed herein, to reach the desired concentration

trigampineractlheringall ccprrsmuehs found inghd natale ggpodedan vpecsiseding snaterial.
extraction product. Food and Medi canents As a form of
f oodssing thichmethods entaughvenstepd, oftthariavéripnbe purified polysaccharide

ST RTEE T RA A  I—
L L G s, e e
alkonswk)0Po of tiroweteskoliblectthanot- hsowote nmilysahcliaandes peesent in the native
ga%lolie(%rna spec1esd (i'{eetd(s)tofclg or%gterlglor rrng 1nc1plea Itl)onr]d yéacgharide chemical
constituents in this fraction appear to be the lectin proteins that make up about 3% by mass
weight of the polysaccharide fraction. These proteins appear to act synergistically with the

polysaccharides enhancing the beneficial bioactivity of the fraction.

Finally, the methods as taught in the present invention permit the purification
(concentration) of the ganoderma species novel essential oil chemical constituent fractions,
novel essential oil fractions or sub-fractions, a novel triterpene fraction, and a novel

polysaccharide fraction to be as high as 99%% by mass weight of the desired chemical
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di sintegrant, a thickener, a dispersant, a
reabsorption pronoting agent, a tasting agent, a
whoadof7ae980m surfactant, a dissolution aid, a  PCT/US2007/064829
preservative, an enulsif er, an isotonicity agent, a
stabilizer or a pH controller, etc. may be optionally
constittienth adtheMyscatmolioil fiaftioye ashigbrds 7Py bpxmasasteight ibéhe triterpene

added to faoods i,s,not s ecif' al | i, m
Pt as ngﬁ% 9§é n%b Yﬁlg:'?g N Jcﬁééé”é‘/ 54 ‘i%é‘?%? ﬁfﬁ?’y’“s The specific
exifictich nGir@i@ficnt)ra®S SMecarmush, Sdlvémkearddn eltyackibn a@idology used
hi ng about 60kg I n partlcular when it is
dell??lildg po & Harting sbismicet cquIstgisnty profisnoHihe sewilce aterial and the level of
purﬁggtl Io\li}égnlreﬁg (rﬁgt a? e]xtrlilchlon p[?rgé%%? r Sﬁ)\%(él%‘? rﬁ&ﬂl&ﬂ A ttaﬁféht in the

pragenfiifvyition deat bet ﬂ&&le eeleingingd bethst kkitied iwthet dreusing no more than
present invention are shown sufficiently. The L
TOH’@%F? eeERcatagen typcyl fesadivsting\pePiores t@ a%%@t EptsPERk Yajiations in
| .
g B B o SR A e 1yl e proRSof s BB matcria that s specifi
ataijpatm dioc Iexampla, abpaticular ot af ginmdepm/vstmmes @lm;mwéra,l the initial
.or as UId ge t .such as an ec i on,
CoPbSTuSE iatiraningel o DRPOrbatit yPers, and the
pd%a@éﬁaﬁh@s 396 R8fefthingd u§1ﬁ§| rneftlﬂHds %ﬁ@@fﬁlt@ tho3& SIBl I8P infthe art as taught in
bl nder, di si ntegrant, hi ckener, a di spersant,
thﬁ@&b@@npvmmmnpﬁbnnkﬂhg1ag@nm¢calda@mmngﬂaggmnmtafdwng3ﬁmﬂthe
ant, a

inBL @hpafedih ' & W aheeRrflL PROLHIER, Shituinftprss fop instgnee, o the

prédadinlihededmant okt EBMtidmlpkiile) des@afihINdiBEHeAtitfRonstituents for the
anount of the effective ingre |ent(%ganoderna extract)

firap @tXHéCtr?é‘dPT@éH@n‘@Séng‘rﬁ‘f ceragtion peaibedig ad mhsglqsf:c‘n dieregip to reach the
SSIET RGPS, (RO RION] o0 GBI YRR Gyfy exraction

prbfludts adm ni strat ed oraIIy, it is adm nistered one or
several tines per day for an adult wei ghing about 60

F&, arddeddmdirst ered in an anount of about 10 ng to 5
g, preferably about 50 ng to 2 g per day. The

ef f eg{ b ¥&inl HOHEEA Sithe PRYeRSnRREOR, rth&%\f@e{yaée foRARBRANS Sny optional
of the ganoderma extract. The novel ganoderma species
foems, rfac¢iapipde, megraide stefv, nigsaie @ik, aepalsty stat@r gehetatey a golidestate, or a
.ti.mes, for . the_.effective treatpent, of acute or oni ¢
it o et st Rp S RES [ tsaess oAy kBOWE for those
skEQAPI 8RSarRAMiBh HaQé V36N AlloWB@sh fAAetol FoTRs afHadkadple, a binder, a
extraction conprising ganoderma speci es constituent
digintegtsah o thigksnere dsdiapassang ohrprabsa PEINDIINRQtER] $8§nt (ictsting agent, a
but?%%f;agg%ga%?a d;/ra? dﬁ%orhgt@qqhglﬁe% ﬁ?}r%grv?lﬁ %%yemuq?flgr agggot&w&ty agent, a
statAge of a@M dort®11d5 ctd. MRS Resptidayly @uﬁiinétﬂ Mﬂurﬁd&u’mbfﬂ{é clderberry

may be
extragt to be added to foods is not specifically limited, and for example, it may be about 10

mg to 5 g, preferably 50 mg to 2 g per day as an amount of take-in by an adult weighing
about 60kg.

In particular, when it is utilized as foods for preservation of health, functional foods,
etc., it is preferred to contain the effective ingredient of the present invention in such an

amount that the predetermined effects of the present invention are shown sufficiently.

The medicaments of the present invention can be optionally prepared according to
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continuously, as in every day for a period of days,
weeks, nonths, or years, or may occur at specific
WO 2ovea09801 t reat or prevent specific conditi onsPCHU82007/064829
exanpl e, a person nay be adm ni stered ganoder na
species extracts at | east once a day for years to
the ndraveoBonably knovwnmectbgdst émexamplepage solwiretgent such as a tablet, a granule,

cardi ovascul ar di sease.and stroke, ar.to prevent. or :
Pl SARPY Srfiar O QT BETE AT i i g Jo e medicamens,
thédeemhy Y PBFh@RRH Oy Bhtetifls HeavANy W& fof @RImHIBE SEANIPA binder, a
cold, influenza, or other viral diseases, or to '
digintegeant. fhigkcaen apdispasyansla dabeupeen pwMatngt ¢gsat, a tasting agent, a
bu‘%fe?,bae gl‘i:"r%ac%lt l d Eillﬂgqlut?or £i8, 5y ?e%grv%lﬁpee,][a%he%uqsc’lhgﬂ %lnelggtgnicity agent, a
or to prevert or Feat cancer. e’foregol ng
statglsLr oph ipBlncontielierdes t he best presently contenpl ated
nmode of carrying out the present invention. This
deschh Ridh@istrfiowBdBodRroft the cPREMRS tefddidrt | (gedddetrhN@xtract) in the
t he general principles of the inventions and should ,
medgarheinty glagrvarn depandinigt 9thg kiechga, agphi Hrimaarigk.on bpdy weight or a
syfm:]locccgrlﬂe[r H}el letfﬁ%& %tfed eglye {, ha%dft% ll&‘é" B3 &EA) el .%vshenvw i€ erninistrated
arehot tothe const Pued i any way as 1 nposi ng
orhllyriit atddomaistgpanotidier ssope tinkemeptlay @ dnhaluttontighing,about 60 kg,
it is to be clearly understood that resort may be had

t
an'eioad_@amism@ Bravermed odichewt ) Medaix eciefoEdy akeyg S0 mg to 2 g per
da§ I ARRDER ihé\%&%ﬁ{ mﬁﬁﬁé 6k orasfeb&rahéog}?qn@&s bPthe %%moderrna extract.
r y e ose

escription ein, suggest t elves to t
skilted in:the art wthout departing fromthe spifit
of thE protatfolivanyrdn xrEE0n BIAOETh pRTEY iy for one or

méigathdie f@i the affectbRnsdatlase dftadutb @richtoié@id@thns N Gdeehéthod of the
normal |y accepted usage by those skilled in the art. o
PIERRE HYVCREF GORNSIHES aPBINIstEoH deast ORGHBE @rfldg anexiragion comprising

ARSI, B8y R Y SO 0P s s
exBattdoms eadrs tRacdngamodgr ey, racicdhiam WelLimek pee dapuadreabarsthree times

wer e obtai ned co rciall The active c ounds . )
PeE et df iFAIEE FEBLT GckS vilPes RERSAFed ST ABRYUstzagn may be

contitt &y Bs Meﬁy dal foff @Bk Sod df dSSRENELR! mERARP X3 iyEaRNorGhay occur at
ganoderma | uci dum'nmushroons. Chem cals Wi ght "%

spesi§iertithed topitdeat] o2 pilaviehte predicd@o1@litdons.  For example, a person may be

administered ganoderma species extracts at least once a day for years to enhance the

immune system, or to prevent cardiovascular disease and stroke, or to prevent or treat

inflammatory disorders and arthritis, or to treat hypertension, or to prevent and treat the

common cold, influenza, or other viral diseases, or to prevent or treat bacterial diseases, or

to treat diabetes mellitus, or to treat hyper-cholesterolemia, or to prevent or treat cancer.

The foregoing description includes the best presently contemplated mode of
carrying out the present invention. This description is made for the purpose of illustrating
the general principles of the inventions and should not be taken in a limiting sense. This
invention is further illustrated by the 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
equivalents thereof, which, after reading the description herein, may suggest themselves to

those skilled in the art without departing from the spirit of the present invention.
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Pol ysacchari de-gl ycoprotein 3 1.59 'Essential oil was

estimated by highest yield of SCCO2 extraction at 70
w@aoanasbD0 bar. 2Tritepenoi d was esti nated byPemUkNG7/064829

extract. 3Pol ysacchari de-glycoprotein was estinmated by

wat er extract. Organic sol vents Acetone (CAS:

67- 64H 1yrms>use9 . 1s96in Afﬁscwrga@ee\ﬂt to( b7 atapictedAmethemi torinkBy accepted

us%mggg%sse Sﬁ@ﬁi) ! or C]itoaqgipdalgeje i B]gli_qa%ggns grgfe?eo{%tgcce{s:)cited herein
aré@ﬂﬁ{obqnﬁab@wwfh@n@rﬁdpelﬁ eAB&iR) . Ethyl acetate
(CAS#: '141-78-6), 99.5+% ACS grade (319902); Ethanol

(CAS: 64-17-5), denatureg = A3y 1 Sopr opanol
(02853); Ethanol (CAS: 64’-‘17[3'? absol ute, (02883):

%@M: 67-56-1), 99.93% ACS HPLC gr ade,

orof orm (CAS#: 67-66-3), 99.0% (GC) and
BVt\Atlerl (CAS#: 7732-18-5), HPLC grade, (95304). Al were
Pitchased from Sigma-Aldrich. Acids and bases Acetic

R EBPRE L PG DT TRy APy Coelngd dappercally. The

ac@w@'&o gbﬁﬂcﬂs%n&&tﬁé’ﬁ&? in (R4&94icreoREAMRPINCIRIRONAY ®isted in Table
S263- Lot # : 037406) was purchased from Fi sher Co.

llBradford reagent (Product Number B 6916) was purchased
fromsigma. - 37 - B3334297. 1Chemi cal reference

TallahtlaCtismSet com@dsiion of ghR@e8md Grcdjum Alubhnodbms Bovi ne
(BSA) Fraction V powder cell culture tested (A9418)
was purchased feiemisilgna, Ganoderic acwdight ¢4 ot #:
07057-022), GopQdard 6iiact d F (Lot# 0/0682037), and
ganoder mat ri ol Tﬂnle&%ldzo7060 128) were al |, gpur chased
fromsig Dex! I an andar d 5000 (0026 5950 000

her ESFURY SR
ba?t andards are shown in Table 12. Table 12. Cheni cal
structure of triterpenoid reference standards for

gaﬁiﬂd@pnmi@i mes dstmmate] By n@tﬁmdd:x@hctorrat ogr aphi c system
Shis anlglga%cﬂallr% gFl)yelcrofp(l?ortrerl%%e% e|§ eg by Wa er ex rt.aphI ¢

Organic solvents

Acetone (CAS: 67-64-1), > 99.5%, ACS reagent (179124); Acetonitrile (CAS: 75-
05-8), for HPLC, gradient grade > 99.9% (GC) (000687); Hexane (CAS#: 110-54-3),
95+%, spectrophotometric grade (248878); Ethyl acetate (CAS#: 141-78-6), 99.5+%, ACS
grade (319902); Ethanol (CAS: 64-17-5), denatured with 4.8% isopropanol (02853);
Ethanol (CAS: 64-17-5), absolute, (02883); Methanol (CAS#: 67-56-1), 99.93%, ACS
HPLC grade, (4391993);, Chloroform (CAS#: 67-66-3), > 99.0% (GC) and Water (CAS#:
7732-18-5), HPLC grade, (95304). All were purchased from Sigma-Aldrich.

Acids and bases

Acetic acid (64-19-7), 99.7+%, ACS reagent (320099); Hydrochloric acid (7647-01-
0), volumetric standard 1.0N solution in water (318949); Sodium bicarbonate (S263-1, Lot
#: 037406) was purchased from Fisher Co. Bradford reagent (Product Number B 6916) was

purchased from sigma.
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LC- 1 QAVP system equi pped with LC OADVP punp with SPD- M

| CAVP photo di ode array detector. The ethanol
we@xdoraessdon products obtai ned were neasured ONPEI/US2007/064829

reversed phase Jupiter C18 colum (250x4.6 mm1| . D.,

5m 300 A) (Phenonenex, Part # : 00G 4053-EO, seri al
Cidonic@2¢fe5@0e Sandaidch No.: 5243-17). The injection

volune was 10 ml and the flow rate of nobile phase was

| M /$dram althenia Q9M8n46-®)rﬁdbmhimr&oxx&m(%)ﬂ€acﬁﬂm€\/ pobidérecell culture

hase si st ed, of 5°/a saceticai Y7/ )
te§ﬁ§f@9‘f 130 &iaéﬁ}ﬂfcmeé@fo H’&“%r negricgu %K@@?‘ﬁﬁéﬁéﬂé@ Ganoderic
acﬁ@tl(ﬁﬁ\ﬁﬁ OW)ég‘Ojﬂearfd %eﬁfod&%m@ﬁl%ﬁ%ﬁ% 0Bo&Ri M)ALAS a@lpurchased from
m n, vent i ncreased |1 nearl y from
s@@% oxtﬁﬁ%taladwd :5000,((00@69) B0, {8AS) and 830000 HBPSOS) certified
4045 B |inearl ro 5%.t.,0 85% - -
et R T TR tuses i dhirs sthudidg are shown
mlmbigaltzl_e 12 were prepared by dissol ving wei ghted
quantiti es of standard conpounds into ethanol at 5

T%}HF . gﬁ@ﬁicﬁl ﬁﬁttfr@gﬁfrﬁ&@gnﬁ& aganek s?é}ld%lfidsg%‘r %ﬁ%d&ﬁ%ﬂumdum

step by step to series i ons at

Idl COTIC 0- 2‘.) U III,
respect [ veﬁdhéﬁr{c%ﬁi st ock sol ut i ongé%OdéhgaC]éw
sollution were ysed w thin 7 days and st oneed in -1551H 0C
chiller and propghff to roomte
The sol utio @1[ used to ide
corrpounds | gamoder ma | uci dur
times of °ganpderic acid A, garn ci d
gamodermatri ol were about 13. 33, 21" 6”.? and 34.42 mn,
re\>pec1ive|(yll nReihdlEgy 1t rangimg from 0. 0T to 20 Ny
was found %e regressi on equati ons and correl ation
coefficients werke as _follows: |Ganoderic acid A peak
area = 790642 x 223406, R2 = 0.9994 (N = 6);
Ganoderl c ae peak area ¥ 513374 x C (ng) -

12458, R2 0Q99 (N = 6); ganodermatriol: peak area
= 753902@m‘ge ng) -29095, R2  0.9997 (N = 6). HPLC
resuttsare shownr i Tablte 13 —The contents of the
reference standards in each sanple were cal cul ated by
H%E¢ t|on fromthe correspondi ng calibration _
sed on the peak area. Table 13. HPLC anal ysi s

results of ganoderrral ldu tri noi d referen
ot ardP Bt NS SUHEPaSIEACSH HiEfg SHOTIHNGS: il Cgpmatographic
LENBARSRKystdH: (RS iphLMUHTDCIGA DSDTHUERR MPEVNPYERT 10AVP photo diode

array detector.

The ethanol extraction products obtained were measured on a reversed phase Jupiter
C18 column (250x4.6 mm I. D., 5u, 300 A) (Phenomenex, Part #: 00G-4053-EO, serial No:
2217520-3, Batch No.: 5243-17). The injection volume was 10 pul and the flow rate of
mobile phase was Iml/min. The column temperature was 25 °C. The mobile phase
consisted of A (2.5% aqueous acetic acid, v/v) and B (acetonitrile). The gradient was
programmed as follows: with the first 12 minutes, B maintains at 30%, 12 — 30 min, solvent
B increased linearly from 30% to 65%, and 30—40 min, B maintains at 65%, then 4045
min, B linearly from 65% to 85%.
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HPLCKat al og. nsf/ WebE/ GRUNDLAGEN. GC- M5 anal ysis GC- M5
anal ysis was perforned at Shimadzu GCMS- QP2010 system
wab@7aysvem i ncl udes hi gh- performance gas chr OPEL/US2007/064829
graph, direct coupled GO M interface, electro inpact
(El') ion source with independent tenperature control,
q u adMuthah@ st sofuitibneof stagdardsTi is Yshle i ivere preparetl bgdissolving
2 software for dat .
wilebidt GronshS ah ot BB P iwound i aRanel , d Ffry g mixed reforence

stariafd S6luBeH vaR tﬁer?\gillhﬁ’!dt stél&\ﬁgrDﬁeﬁ th Uﬁ@lﬂ $isbii&aof solutions at final
capil lary col um 30 m x mmi.d., 0.25 mmfilm

comhqnm@ﬁggss})f Cedt é)|§390 l,]_QQggggml,sgqspgqtlvm Allzthe-stock solutions and

w%r B334e ﬁ,{tlo%lt,f\gesr% ﬁl???di? & l_l)ntnl'frgg}g ) h: fro Gg éﬁﬁg Iagc? %) I ru?ggt to room

rS (8]
tefipBratdr&8otd ugen %@@@ﬁﬁoﬁmé%qls&goaﬁeﬁt ane léélm?gztﬂe{@danpounds in
a rat e

held for 15 mn, then it increased to
gappdernpdugidim, exarty. fRatent®nrAmes @l‘hmnomrlq ﬁmd asgaodgic acid F and
ga%4$er8%tr%tl We% gli)oqt 1% 319C g%"} nandhf"é! EZ Iﬁi: rg'sg) EﬂlV%lX nkhh car, ﬁt ranging

runni n n nut'es.

frdrﬁlmﬁlrt%tw ge ms fAhd. Oheaidgrebsiti e@fatlaﬁmmi&cowesaﬂdm c@@ffﬁﬂents were
auto injector at splitless node in 1 mnute. The

anéHwer Ggmsiewagmlde‘h i neak ared f 179:(%42&11 € (waks- 23t B FeEHOWH (N = 6)
ORuado5E 53 Ak citin 11 i0d Tt BLIKY wad2 b i HORED N =
ga.l}@dérﬂﬁtﬁquuytge%ﬁ &P e/53bhH & 6’\2@%) d%gb%g é:t s or(IM& 6). HPLC results

Interrace tenperature was
ars Ghowa dn bRIbleeB. NTlHe 0bdntbits ayfcdth® @Bfeddncs Gaindsmdedan cath sample were

000 AMJ second, Solvent cutoff tenperature was 3.5
Cailﬁ %g/g ige éaﬁlofﬂfﬁr%fﬁtth%r‘?OHFSPPP?Wér%E{%'@PB% cyfves based on the peak
traV| ol et (UV) spectronetry nethod I nstrunent:
i mazu UV-Vis spectrophotoneter (UV 1700 with W

t

Tz?[?llg ?g " p%%n]g: gé’clll?lils g&ﬂ%s g%%ég%rmg lg@gﬁkgﬁte%%&d refere%nce standards at
coboditenbh af | aip/Ml i svioel. i n saturated sodi um

bi car bonat e ( NaHCO3) Dilute the solution to 0. 2,

ar

013, 0. QReteBiddZoreal V2D pRLNM Wedlh SatSwi@at ed sigdi UnTheoretical
bi car bonat @ne Recorgl t he| aRsar bang@nhal 2Hénm _ The: plate’
resul t s | ar@ighowhAumihpbl@AadA (@b € | LdninRapi dmin)
Gmﬁ&g@tlrlcatlon oT tota! trlte'penpld Dy uv
aciddPect fome'ii y33ret haoi g hgossanoderjsc aciid gF @s 1424 1371
Gansdgadar
acid F 21.632 1448041 | 80503 0.82 21.38 22.2 11134
Ganodermatiol | 34.421 2850919 | 153595 | 1.51 33.96 35.48 8314

" Theoretical plates was calculated by: N = 16 x (tg/w)”. tr is retention time and w is width
of the peak, https://www.mn-net.com/web%SCMN-WEB-
HPLCKatalog.nsf/WebE/GRUNDLAGEN.

GC-MS analysis

GC-MS analysis was performed at Shimadzu GCMS-QP2010 system. The system
includes high-performance gas chromatograph, direct coupled GC/MS interface, electro
impact (EI) ion source with independent temperature control, quadrupole mass filter et al.
The system is controlled with GCMS solution Ver. 2 software for data acquisition and post
run analysis. Separation was carried out on a Agilent J&W DB-5 fused silica capillary
column ( 30 m x 0.25 mm id., 0.25 um film thickness) (catalog: 1225032, serial No:
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- 40 - B3334297. 1Pol ysacchari de anal ysis (Dubois 1956)

I nstrunent: Shinmazu WW-Vis spectrophotoneter (UV 1700
wowrd/1e9gopr obe: S/IN. Al 10242 1982LP) St andar dPCT/US2007/064829

Colorinmetric method has been used for polysaccharide

anal ysis. Make 0.1 ng/m stock dextran (Mwv = 5000,
USﬁZ&SGWthsing@leoﬁﬂlpwm Lﬂnimmsuﬂerprd'g@m I Thevattiesl. tefpkmture was 60

.08 .0,.16, 4 f |
°C21£1ﬁ€1 ﬁ?bz\?@}flu n ftdnge%se?idto (? 81&'} g%ltq (? SO ﬁglld%reﬁy min, then it
iné’lg?seﬂ% Q0 oMyt éj%@ﬂ?‘@'/mﬁp hkisen ?’%an JHen ﬁq{ﬂ&&&%& ?J @41) °C at rate

furic aC| e mxturés were a to stand f
of MO°Qrithiat BSld @od D miti® waieH fofdl MMt dnd Mms @90 intiguted h&he sarnple injection
maxi mum absor bance was found at 488 nm Then set the ,
tepaoiatuisa ek 22Q *dgad hwh efrdmirieasyy i) cgied dyiarciajoctnr apgditless mode in
sampl e.., The results
1 EfRGeTae agrrERi v RGRT 8 ek ud AP tsio s rmspusg at 60 KPa
Uhdie sdéx preddurs, Qhd Flo@NGtedsad 0108 aiBrinlat atabkelocity was 37.1 cm/min.
Absor bance = 0.01919+ 0.027782 C (ng) R2 0.97 (N =
M§)ion BaxeaisTHORiurAbSs 2B AEcand GC mqmialceoeromﬁzatgee was 250 °C. MS

hlTronabycem b aenbat ) U st 200 ey R g U sccond.

Solent CRoetbMpérttuee ¥AQB $Shis. pol ysacchari de by using
Dextran as reference standard Tube Dextran D st|II 596

Ra?(\:ﬂll Mﬂtﬁicﬁ%%ﬁﬁ%@en@ids%@%hﬁa%&% ?!N)fs’fne%?cgrﬁé& %plga hon,

g, Gt GY Y, oy ety eV a0 LY hdoe: s

AODL(24219R21#4 0. 752 0.854 4 0.32 0.08 0.2 1 0.907 1.045
1.247 5 0.40 0.00 0.2 1 1.098 1.307 1.450
Steday&acchari de nol ecul ar wei ght anal ysi s
Pol ysaccharide nol ecul ar wei ght analysis was on HPLC
MaNS /% RAIP @tﬁﬁd&f«ﬁtd}a@dgl@alc%ﬁ %mg&ﬂ Iay ecohaéi@aamn 0.2 mg/ml in

detector. The flowrate was set at O.
sapmateg ssedium bicarbonate (NaHCOs). Dilute the solutlon to 0. 2 01 0.05, 0.025,

0.0125 mg/ml with saturated sodium bicarbonate. Record the absorbance at 257nm. The

results are shown in Table 14.

Table 14. Rapid quantification of total triterpenoid by UV spectrometry method using

Ganoderic acid F as standards.

) ) Ganoderic acid
Tube Ganodgrlc acid F NaHCOs (ml) F Absorbance
solution (ml) at 257 nm
(mg)
Blank 0 2 0 0
S1 0.125 1.875 0.025 0.241
S2 0.25 1.75 0.050 0.343
S3 0.5 1.5 0.100 0.708
S4 1 1 0.200 1.401
S5 2 0 0.400 2.290
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were perfornmed using a 300x7.8 mm 1 . D. TSK-GEL

A000PW XL colum (10 mmparticle size, 300 A pore
w@eme/1098os0h Cor poration, M nato-ku, Tokyo, JapemusS2007/064829

Catal og No: 08022, Columm No: H3463). The nobil e phase

was distilled water and the injection volunme was 10
Palysacdtheide ehalyms (Ruhoey @) e was 35 OC and RID cel |

tenperature was 40 0OC. The analysis time was 40 mn. -
IndtrdmentB3334297. 1Di still water stock sol utions of

di fferent nol ecul ar wei ght of Dextran standards were

psiepanet oy isdips&ad phofognct@i(UM ETDOgMBNUM proBe: Gf/NSAANCHIRA982LP)

compounds into distilled water at concentration of 5
SiARdad:. Retention tinmes of dextran 5 k, dextran 25 Kk,

dextran 50 k, dextran 270 k and dextran 410 k were

abo ,

w0ty EEE el Rl RRORO KT ke 01 merm
stawksdeabta( Med= 59056100 ragd #é0.660) tuttonsn diXtilhwiasy. Uake 0.08, 0.16,

020 M40 B o8 o ek e R SRS e o WS ot Mhed water
TIRARIER 0PhESY) Bhert® 's&ltlﬁoﬁ: 8hd g cahCHiratg gul@’n@m&' € The mixtures
equation by knowing sanple's retention tine. Table 16.

WHPLarDOWIed) tanzwnylsfms 1P gninbtes pofor Beyerfarming fléY epwming. The maximum

dards Ret eakArea Hei ght Star top M
RRSRLERS SRRt at M I eIt Ale T ihe R ALURE P ol measurc
ab(sMN)mc(enfoﬂ)sadN Kepl@9 Ther@hks §:9sh¥Wdtil Taplen)s. (Thdtandard calibration

Dextran 410000 5.6 5 K 15.7 536282 98.8 5999 94.4 4.62

curgesgvery obtamed tipgpch ph oipodestran selufionszasgoBewy.0Berign 3K, Absorbance

= 628818090473 P, #P=% £PRY ad). BRAAR 56K’ Absorbance = 0.0075714+

0.032196 C (ug) , R =0.96 (N = 5); and Dextan 410K, Absorbance = 0.03481+ 0.036293C
(ug) , R*=0.98 (N = 5).

Table 15. Colorimetric analysis polysaccharide by using Dextran as reference standard

Tube  Dextran Distill 5% Sulfuric Absorbance at 488 nm
solution water  phenol acid Mw = 5K Mw=50K Mw=410K
(ml) (ml) (ml) (ml)
blank 0 0.40 0.2 1 0 0 0
1 0.08 0.32 0.2 1 0.238 0.301 0.335
2 0.16 0.24 0.2 1 0.462 0.504 0.678
3 0.24 0.16 0.2 1 0.744 0.752 0.854
4 0.32 0.08 0.2 1 0.907 1.045 1.247
5 0.40 0.00 0.2 1 1.098 1.307 1.450

Polysaccharide molecular weight analysis

Polysaccharide molecular weight analysis was on HPLC system equipped with a
RID-10A refractive index detector. The flow-rate was set at 0.6 ml/min. The analyses
were performed using a 300x7.8 mm 1. D. TSK-GEL G4000PWx;, column (10 um particle
size, 300 A pore size, Tosoh Corporation, Minato-ku, Tokyo, Japan. Catalog No: 08022,
Column No: H3463). The mobile phase was distilled water and the injection volume was
10 pl. The column temperature was 35 °C and RID cell temperature was 40 °C. The

analysis time was 40 min.
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50 K 12.9 457221 91.6 4758 72.0 4.46 11.0 15.5 Dextran
25000 4.4 270 k 11.1 439369 78.4 4444 46.4 4.57 9.2
wd 20081088t r an 5000 3.7 410 K 10.8 366093 71. 6 BABUSRB7/064829
4.78 9.1 13.8 Direct Analysis in Real Tinme (DART) Mss
Spectronetry Instrunments JOEL AccuTOF DART LC tinme of
f i ghistiﬂa@@els pleck rsghm'pgsr of JoédrenySaplernler we@mmfdlyg:xtran standards
ach

R SR bl s Dt oy e tisied water

at %ﬁ@@f@ﬁm@af 8N/l e IRdSentBh S RSesV L dbxBEE Bra WG ar 05 k dextran 50 k,
0. 00001 mass units. Methods for fraction analysis

daxtren 2dfdnend éwrang%l()uk idre @owtol THpt W&, éﬂc?3adél()§z9éld 10.76 min,

L 0 5 Ak 95, kSl SRRy b Rmion e
(XELaOts0d R IMAL(YIHG) V ThEregtds@mecqladdn v Dég (ANE) -helobam).3817 x
gas, flow of 7.45 |liters/mnute $L/m n). For the mass

ROBLHOGHEERE , The bnknsevny sereplq0mylech o groihsan osaigylagaidby above
qulatéctﬂ lgfktgowﬁ%§ar>e{%le’sqgtﬁgt?oa}{(§m¥0| tage is set to 600 Vin

ol vi ower’ starti Ing a approxi mately
Tifde 67 G A MR 5 it FhERts1 SR o Phom)
Peak

each morni nglopri gr, to sarrplpgalkAre - Stop
B333429%v 1i nt r odygt i OrpedtSi nger@mo S5pdM caf;irgehtne sl ut |m Time
swandard (Si IHWH Ahi)i chrdgo. St) Lowigs, UBA). Width  (min) (min)

%ﬂraﬁlbrgbdo@n tol erances are held to < 5 mu. The
sahpl es are introdlced*Pnto t*e DA?—?’?9 hel Ptm pl é%zma 29 173

STtL slt7éqoi)l e>f or Geps epsyri ng st hat (s maxgmum suif ace o 16.4
Bk@d Of ??ﬂ'm e is exposed to the helium plasna
eam 10 mtrodu@éﬂh@@&n‘pl%él nt o4he b&am a446 11.0 15.5
%%I@ép I B@oOt 4 HON IS e his notion allows_the

%ﬂ%l e to be expé%bdn‘fg?ﬁ at e7c¥ly on*the f&ward™a@nd 2 138
stPke 1or approykimt el %.0. 5 s@e/ swepe angrn 9. 138

prevented pyrolysis of the sanple. This notion Is

Direct Analysis in Real Time (DART) Mass Spectrometry

Instruments

JOEL AccuTOF DART LC time of flight mass spectrometer (Joel USA, Inc.,
Peabody, Massachusetts, USA). This Time of Flight (TOF) mass spectrometer technology
does not require any sample preparation and yields masses with accuracies to 0.00001 mass

units.
Methods for fraction analysis

The instrument settings utilized to capture and analyze fractions are as follows: For
cationic mode, the DART needle voltage is 3000 V, heating element at 250 °C, Electrode 1
at 100 V, Electrode 2 at 250 V, and helium gas flow of 7.45 liters/minute (L/min). For the
mass spectrometer, orifice 1 is 10 V, ring lens is 5 V, and orifice 2 is 3 V. The peaks
voltage is set to 600 V in order to give resolving power starting a approximately 60 m/z, yet
allowing sufficient resolution at greater mass ranges. The micro-channel plate detector

(MCP) voltage is set at 2450 V. Calibrations are performed each morning prior to sample
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repeated until an appreciable Total lon Current (TIC)
signal is observed at the detector, then the sanple is
wo eovonespl al | owi ng for basel i ne/ backgr ound PCT/US2007/064829
normal i zati on. For anionic node, the DART and AccuTOF
M5 are swtched to negative ion node. The needl e
infrofiuctige usmgI0DO W/ cafieiat isolytien stapddrd 25@nacAlrighdat.r Bidéoais, USA).

00V, Electr 250 V, and heliumgas fl ow at
Cg}bﬁémﬁltﬂ{e@m%&fregﬁgt smg’ﬂ)lectroneter orifice 1is

o, Al a1 s i BerD OB hEBir o Gista Syt aGhle forceps

enYurn%aﬂm @ﬁlai‘fnﬁlrh QirERducedfithe Lep1€ oSS tHER)fim fRsma beam.
cationic node. Al data analysis iIs nduct ed usi ng

Tovrgsdent éldvedmplSuitoeths dietamraesvme@mgdeutlm tih ctipéoyed.  This motion

t t f St :
ollgBR HAEx ATk Mo CRORAnPRUFAY | S on o5 gadBieRiig. stroke for
apPESE@RhicBl 0 ked/dvwApt 1408 ploxfed [$sifVRIF &hP &afPldTedrhis motion is
using a SFT 250 pur chased from rcritical Fluid
refreac¢thwoltid gh appreiplle Tord herr QHH@E)(TI(%@gHaé isgbs¢ryedef thedetector, then
thP 52?1%@9 rlSerSém[%r\]’gd %ﬁm‘ﬁggttoy b& %hHé?be%c]ﬁ%gPou%d gg%ﬁﬁgtlg 00 0C,

ara

. ogfq%%o(n%x{ng U hOBAR RS GIR (R éwgshég;tgg%%wave bon mode.
Tﬁ@&%&}e vhithgc ABOBO AL, WSatGRNILMER 28D TRERMIDT §€100 V, Electrode 2 at

modul es; an oven, a punp and control, and collection
251@0%];141131 hefinen gaseﬁiom as7dnd./mirehBart the mﬂlassmpe&trdnm‘we drifent is 20 V,

iy B sV AL I en o, ATERUOHATERCe PRES, cLfsecprotiege i

sePflt 2?4@@ i M’Hlp'les A entfHulc &8 1l 188 c XRE W e InSinfer @b @& Fon¥d fﬁbde All data
0O mM, sealed with caps and septa for the recovery

an@fYSt§>4$ eemsivelgd priog MassCenterdain Sijpereaftwarg pprvadeidoreith the tistrument.

m croneter valves and a flow neter. The extraction

vessel pressure and tenperEtampledre nonitored and

controlled within 3 bar and | OC. 5 grans of ground
Exa@thly 008¢pLi AxgBliiglé stigh tSHFomaimaick fiactiod end pavificdtim éfigwanoderma

si eved neasured using a screen (140 nesh) were | oaded
espetial @il fragtios extraction vessels for each - 43 -

B3334297. 1experinment. G ass wool was placed at the two

endsExerinisatscuerarns fogmed, riag anyF Hhase ipbrabasedr frgm Spegercstical Fluid

T cglﬁ%lg tIﬁE '(@epgﬁ%%@%ﬁ&a%@&dg e%r}g?fneegsutrg &n'&‘g;exglﬁéﬂ& u?% up to 690

ur e vesse

balr mﬁd\/lﬂﬂs‘ﬁft ﬂmcﬁ@fﬂfl\eﬁlﬁﬂ aﬁﬁﬁr@tuﬁ heowy 8fplt hddextficiast EQfhctions at
system was tested for | eakage by pressurizing the
supgrstitiggl wondition ithgbeiblkiydy oparsee wutiderdynamic or static modes. This

apparatus consists of mainly three modules; an oven, a pump and control, and 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. The equipment is provided with micrometer valves and a
flow meter. The extraction vessel pressure and temperature are monitored and controlled

within + 3 bar and + 1°C.

5 grams of ground red young Lingzhi fruit powder with size above 105 um sieved

measured using a screen (140 mesh) were loaded into a 100 ml extraction vessels for each
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The system was cl osed and pressurized to the desired
extraction pressure using the airdriven |iquid punp.
wab®7aysvem was then left for equilibriumfor PCBURI0N7/064829
A sampling vial (40 m) was wei ghed and connected to
the sampling port. The extraction was started by
experomienty GBsawoal was plagéd at Blesmél\ﬂn@&@f ghantalymnvpiagbidi any possible

cof Qe St Fal oo PG ridGet o DRI LG G perore e

padREETEREL wihRaé®! A ARshdl @dstledtaasotRetewah@Nthe oven, the extraction
percentage of the oil extracted with respect to t he

sybtgm wasl tegthd fQjéeaclfﬁgQ biepicawr wigdhe systann with€Q@x(t-r88trsig), apd purged

u r S dgpt
TSRS 80 M0y AR R YR Mg s e i
drixariguil pinlpx any §/stein Shethed lsft ﬁrleqmdlbnhmafsm Ban A sampling vial
Extraction of Crude Triterpene Fraction.

(48 mahpras wiighedzand epgacelef JRHic WRIPIAE tPegn Bhe Wéactlon was started by
e i cal
1 E SRR SN CI PARR10 LA, 1500 ARSAIEAIERSRI G Tho
yigldnodedatmes ped:xeehe facight rit@dyf OFE axedts daléhdf feemoStrap ndaterial. The
yigryes e g Bt Siekh PSOBTARC BF Tl RbRBF ey fgpeet to the niial
chaBfelfdhe (8 nﬁa@&gﬁ Lpele dRaglorala andealligh d@st@@%k M‘%ﬂ’t@d varying
separately | oaded into 1000 mM extraction vessel
thetoogeritaredrdre 40 e B0Vt &d foah R0t SPOVAC f or 2 hours. The
extraction solution was filtered using Fisherbrand P4
filter paper having a partEgmplkatention size of 4-8
mm centrifuged at 2000 rpmfor 10 m nutes. The

Exddnbié 8f Step SURREMBY B&chindarsxtf0libBof €ehdf Akitdth&lctFraction.
calculation and HPLC analysis. The particulate residue

of %a%S%Cgtl WRBm t&agt ?dst’!l% sc?lvmu&gtrah%@gﬁ b t"i‘ﬁ?éiﬂgr{ée chemical

resi rom St ge 2 was ract ed hours usi
conbtguarfts o rgant daome dspreit$ o 85 fmhmsufﬂae rfagdattick was 25 gm of ground

i d-extr.acts. fr 3-,st a S re )
e R o gy SE o Sarn St B GEPRS iR af thg essential
oil gﬁ)u‘fced}d@rl%? Ufrfe Eﬁbéﬁtxxze?svﬁf@oﬁ@Bf Qﬁllano-lihe 1€ Xi§ %Eho‘@aﬁle feedstock

vacuum dried at 50 OC for 12 hours. The dried crude

matetidlearple 50 aﬂtatlaaembl fwrem:‘sa:mmtv@sloar&&ismtosdi%(bmlrmﬂactlon vessel and
bal ance, taotal t ent usjnhg a tatal
mixed i @pfeeﬁtﬂdmtgfs 3hd0 Qﬁaﬁ Dol nbfHpitactign golptippywas filtered

uséﬁfé%#e?b&h? b tfﬂer %g, r?%? %éatnﬂ%éég qgtei{\% ﬁ%r{zfg k d,ﬁn a&%trlﬁlged at

2000epsh fof 10 heindest agefiRtdagaperhaashivag c@lﬂ@@@isﬁ)r ijelltﬁ@alculatlon and
triterpene extract was about 3% by nass wei

bas
HBHC Ralysipi dihmaprtigulidssiduc epeeeed Waéeeefgrﬁ%qt %%% hmgs (Stage 2) and
tht Psue ot Stage 2 was extracted for 2 hours using the aforementioned methods. The

supernatant fluid-extracts from the 3-stage extractions were combined and the ethanol
evaporated and recycled using reduced pressure rotary evaporation. The extract was
vacuum dried at 50 °C for 12 hours. The dried crude triterpene extract fraction was
measured for mass balance, total triterpene content using a total triterpenoid assay and
analyzed using HPLC. The final residue from the 3-stage extraction was collected and

saved for further extraction (see below).

The total yield of the 3-stage ethanol leaching process crude triterpene extract was

about 3% by mass weight based on the original ganoderma species feedstock with a total
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B3334297. 1triterpenoid purity of about 20% To achieve
greater purity of the triterpene chem cal
wa@ongtiogsoent s, additi onal processing is requiredr/S®e7/064829
Exanpl e 3). Exanple 3 Exanple of Step 3. Triterpene
Fraction Purification. A typical experinental exanple
tricfrpgnond pinaiyt poabaolt 2Me tTd a@ﬁp@ng@aﬁen puhity of thietriterpene chemical
et hangl l.eaching fraction i.s 1 g of the
coBpiiar. HERERF iocs e B St P of st ep. 2
was di ssolved in 50 m of ¢hloroformand stirred for 5
mn in an extraction vessetX®P¥dom t enperature. This
cl ear solution was poured into a 200 m separ at or
Exagepf Step 3mTrk§ffrp@r@tE;ra%tt0@chﬁ“ﬂ@w (10% aqueous
solution is added to the chlorof orm solution. This
m xtAirtgpisal expogioratr| sragivik ef rfupificatiors ef the Heteprepss um ¢he crude
etflaélg? laele_l% 1hg ?rﬁgtﬁosng% iglg gocﬁlo Otr 8? 5#‘ etﬁaﬁé %I}III%%J”?IFJE% Erg%‘%ene fraction
oftQe@p I\@Wdisb@lvé@ inseml boclePEorhDarROirtedFot SiMik @t Meetiraction vessel
t he chl or of orm phase and the water based sol ution
at 6M§éeml?3§%té¥eal Tl@%\?]éarrﬁ%‘ttl%éf‘f‘tsdil@élfﬁdt isto/eR0 mhsengradaisiypecl. 40 ml

ofas%glgaétgg I@aﬁﬁp’@ l Q'Bg%r) at%lggfs\lﬁoﬁ% TS égcﬁgd %’ ét’]%hlé{z)f(ﬁ? solution. This

rnmtldb stagrhigetousty Ishaktehéot WO sslthit pressur@yseschendshaken Vlgorously a
clearly separated § bout 30 m n The stop f%ﬁck of

Seg%&siaﬁna? & Fussseless %&S@&&éﬁ%@ PRENg Bie PUIEKICaF BY %J { the solutes
to cg}ﬁ:erto%' ﬁﬂf%ﬁ%f wt@eéﬁ%r&i&ofokﬁ?ﬁa&ngl@fﬁ‘é &htdi0astPMolution phase.

sol vent extractions. The remai ni ng
Spwataé Datbaae&ﬂ ‘tsdlakﬂn wnving tiopressiré tasm ltutge \todxpn@)bf e was produced

BT, B TS BBt P o e on D JER O until the two
sollfHoRa}dte beedRe CRhNP ASpardibe (5%&1@@0%@199 THRH&E 08K b 36 separator

solutions (120 m ) were conbi ned and aci dified using
fueN:IHmhenwpanqdl—th@flower(mgform laygr drained sd¢ dérfaratg flask and saved for

I
twfoo (ﬁ onaLSIgelﬁnFBg fsol%ﬁliltoei,xt[rfa% ror%sm%zle |r%1iﬂamglﬁc"§%8ra]?ﬁs%(? §(Hét10n is poured

fr&rapag ®lpasf thel k] Al Javed. StRgesdditoX sfagéd oft KEHCO3 extracted of the
triter pene conpounds fromthe acidified water base
chiqsp formove lutismewpist pRs sk Lsing sthel same imprtBodsh o Ve éhreer été&@ NaHCO;s

ext(t:rg | ne@?{E §1n2(§)TI§§ O @ﬂtﬁ%@ﬁ&& ibRLE" ?m?’%%?H%?H £51%P4 (about 3

e renal n er wa
mBol Thd avidifiad sdluﬂOﬁrV(ZhB(:bouTéIElm@mlm@(ﬁhhxblsqutm ﬁ,lnnel 50 ml of

hiqc%l tion containi ncg; gurl fi tr| terpene chem c

H&%\M@%kﬂgo f&ptg?é toh elrl@&ryeesaa%&?é%gmaét the triterpene

calh JoEdd ﬁ’&ﬁ&rtMe SUARRH At Qa8 o nC MR ALRS A8 K EE WS 8 ribed above
The purified triterpene extraction fraction was oven

at dpare dcraperg0re) G hegwo\chlvgo fotre lmrlsawcnero;gllcm¢cb|combmnd ahidesaved. The
mass tri

reﬁlsﬁlltdgrn}/vaaz%rl ﬁ gl ?Qt)lﬁtg?n yast pﬁaga%(f SC%@: tcom ined cfﬂ%r&e orm solution

containing the purified triterpene chemical constituents was evaporated under reduced
pressure using rotary evaporation and the chloroform recycled. The purified triterpene
extraction fraction was oven dried at 50 °C removing the remaining chloroform. The yield
was calculated by mass balance, total triterpene content using a total triterpenoid UV

spectrometry assay, and analyzed using HPLC.
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spectronetry assay, and anal yzed using HPLC. - 45 -

B3334297. 1Exanpl e 4 Exanple of Step 4 Pol ysacchari de
wo-e@ctiomm Extraction. A typical experinental erREIPE®OT664829

sol vent extraction and precipitation of the water

sol ubl e, ethanol insoluble purified polysaccharide

fraction chem cal constit Uéxamplef4 ganoderma species is

as follows: The feedstock was the solid residue from
Extanepl26f $iiep StReybysdcBrErdeRtacdet Extnactind. St ep 2 et hanol

| eachi ng extraction. The feedstock was extracted using

500 Altygitaldixpérithérdl ssable dfjolenDehi@idtion ahd plrcEalidh of the water

two stages. The two extraction solutions were conbi ned

sofbde. t pidanelyinsglulles purifiedr pelysrsehigide Enetidsy ghemoal constituents of
' : . 6. 4 i f
bl O OB By A LU AR e 25 am st
1 SBE| ectaetion Rod 8rop 2vedpoohbichdiingastrased. t dheofdcdunddkatves extracted
the_cl ear supernatant extract solution from 1000 m to

usgngoS M ml phditilledwat fgobvahiows ahdfy birig g oetasshollhgdyo extraction
G B DR PRl ARS8 puper o

sify £8i )t @ddecenarsiughisar@ad rphh re0tmmtds OIThs GLpdrhgtantwass collected.
centrifuged at 2,000 rpmfor 20 m nutes and the )
Refgiyervaperation Wat ued del corisgnigate ey clega vepprpganticyira¢splution from 1000
0 hn i perf.or
o e 2, B0 O LA RS BN DAL Wl up o final
etidnop ebysmeatiar iode® an@d0opy. otThcnsluthewps atloped abesiwés 1 h and a
caol ] ected &r%d dried in an oven at 50 0C for%%iz hours.

PIYHBIRIF Ve PFYYShechigr PHECHPRERIuERN Wi SRaITHHEY' 8he 000 rpm for 20
mPEI Y @6k bfpWBtsE dg&'hte"anelﬁlldye?ﬂhér Ofved ?éryﬁgtﬁ%b%gi)??%q discarded.

protein purity using a colornetric netho ran
Mass bethrrcenee =t @nded defandandheft8r padfpitdtipnr a6 edatcudgs alrg yield of

respectively. Exanple 5 The. foll ow ingredi.ents are .

pqﬁ%@%@afle?s PPy | th RSRCIRIAE Heap Caﬁegcee({q %@cagr&?mnfw‘ten at 50 °C
) . i j | ti . . B9

g SRS RFOM B i AP g Bty worer o

anRlyls e qohwacdesd¢ 40d prpteilGubity dsiyg wedoddrietrBt ewthodiwlich dextran as

re E%(Itgcg g%gldaolr]:is %(F the @ra(ilfgfds pro incazlisrsgy? ’%&%E&P&ély‘? el lulose

Example §

The following ingredients are mixed for the formulation

Extract of G. lucidum fruit body 150.0 mg
Essential Oil Fraction (10 mg, 6.6% dry weight)
Polyphenolic Fraction (120 mg, 80% dry weight)
Polysaccharides (40 mg, 26.6% dry weight)

Stevioside (Extract of Stevia) 12.5 mg
Carboxymethylcellulose 35.5 mg
Lactose 77.0 mg
Total 275.0 mg

The novel extract of ganoderma species comprises an essential oil fraction,
triterpene fraction, and polysaccharide fraction by % mass weight greater than that found in

the natural ganoderma species plant material or conventional extraction products. The
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Lactose 77.0 ng Total 275.0 ng The novel extract of
ganoder ma species conprises an essential oil fraction,

wo eoovaegsene fracti on, and pol ysacchari de fractPOnukz00%064829
mass wei ght greater than that found in the natural
ganoder ma species plant material or conventional

foontlntiens an h@rm@dﬁcinto anfharal dab8ge foBBRBUI2ZBIMINKEratdalyi arig 15 times

p vy Rorerhar Bt tnfat S Pui) B9 huBHEY " FBr PR SRR (mmune
enfﬁblﬁ’&hiéhﬂw @1@bete§33){1§3'ﬂl‘i’th§’g| etfi-plagdlet Megbre@ltiof f &6t S anti-thrombosis,
(i mmune enhancenent, diabetes nellitus, anti-platelet
cazdjgrasgidler v eerabrariasculan disatssSiTeventian @G epstidnar aingtherosclerosis,
o}
an‘fl-l{iﬁag ?é%?%{?é% érlictg ﬁ?peertt%{lﬁ?\:@r%tlé %%Jﬂglta ?atél?h?allerglc anti-arthritis,
andirdhEuiAYe rdninsit® imnaink | dibdakdsa rnEtvaray 1nc&ﬁld1hg,ablhteﬁ@l timited to, the

anti-arthritis, anti-rheumatic, anti-auto inmnu
copranseld, infugnzai FAV. iheERcH himglexp BernsdZoptc %@d hFI%f‘““S , anti-

ba}c]{%%apgm%cgpﬂrgg%ﬂéﬁﬁlaﬂg%?a 5y')'" V, herpes sinplex,

er pés zoster e at|t| B, ant i bacterial, and

cancer prevention and ther anpl e 6 The
fol |l ow ng i ngredi ents wer eﬁﬁa\{g’(%lg%?or the fol I ow ng

Pol yphenol ic Fr actl on (60 ny, 40% dry wei ght)

Po ysaccnarl oe u 011y 40% dr Yy we ght )~ Vitani nC
1Extprchef iBbpdy n‘%ﬂl\/lmg Bean Powder 130100 %g. 0
gy I\Eﬁtshlélaﬂiﬂakﬁﬂctm @60 Yobly ateeetit) avor 10.0 ng Tot al

300. Bolygheiblic Favgdn @k)tm@d@% dfy vgagidler ma speci es
conplalgeasctandes@Orit gl 4086 dry weigh®r pene, and
pelysaachari de chem cal constituent fracti onss,@mg%
Hsal¥Rl ght greater than that found in the nyehal

Q{/Iﬁﬂé BUR{ P& @lr 1@F1 conventional extraction pragygis.

Qf A aton can be 40.0 mg
Chocolate Flavor 10.0 mg
Total 300.0 mg

The novel extracts of ganoderma species comprises an essential oil, triterpene, 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 (see Example 1, above).
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B3334297. 1W claim 1. A ganoderma species extract
conprising a fraction having a Direct Analysis in Rea
Ti me (DART) mass spectronetry chromatogram of any of
Figures 6 to 29. 2. The ganodernma speci es extract of
claim1, wherein the extract conprises a conpound
selected fromthe group consisting of an essentia

oil, atriterpene, a polysaccharide, and conbi nations
thereof. 3. The ganodernma species extract of claim 2,
wherein the essential oil is selected fromthe group
consi sting of 9,12-octadecadi enoic acid, linoelaidic
aci d, n-hexadecanoic acid, octoanoic acid,
tetradecanoi ¢ aci d, pentadecanoic acid, 9-octadecenoic
aci d, octadecanoic acid, 2-propenoic acid, tridecyl
ester, 1l-undecanol, 1-dodecanol, 1- tetradecanol,

1- hexadecanol, 1-heptadecanol, 1-eicosanol, and

conmbi nations thereof. 4. The ganodernna speci es extract
of claim2, wherein the triterpene is selected from

t he group consisting of ganoderic acid, |ucidenic
aci d, ganol ucidic acid, ganoderiol, |ucidone,

| uci dunol, ganoder nenonol, ganoder madi ol ,
ganodermatri ol , ganoder manondi ol , ganoder manontri ol ,
and conbi nations therof. 5. The ganoderma speci es of
claim2, wherein the polysaccharide is selected from
the group consisting of glucose, arabinose, gal actose,
rhammose, xylose uronic acid and conbi nati ons thereof.
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6. The ganoderma species of claim2, wherein the
anount of essential oil is greater than 8% by wei ght.
wQ@ 200Thesganoder ma speci es extract of claim 2, PBUS007/064829
t he amount of essential oil is from25%to 90% by
wei ght. 8. The ganoderma species extract of claim 2,
wherein the anmpbunt of essential oil is from50%to 90%
by wei ght. 9. The ganodernma species extract of claim
W2 claitner ei n t he anount of essential oil is from75%to
90% by wei ght. 10. The ganoderma speci es extract of
1.cl ai Mganodahas E@d’dlets Retradteuimpridihg b tatG6PBAEnd § DieEAARI1ysis in Real
t han 2@6 - 50 - B3334297.111. The ganoder na
specligy ( EKARchaSéfsp%qt@nmﬂzf chygastagram ¢fany ob Hpuresfo to 29.
triterpene is from25%to 90% by weight. 12. The
2.gancHergmodpewispecienaxtiact ofefaivl laiwhein (isexthet qomprlses a
anmount ofﬁrlt @@ sfromSO%to mw/b&vF &t
The QANSHEY HE“SP the gropR Spigyting of P et e YipTshe: @
ano WillysatcHafitlé,&mp eaﬁlbhﬁu&ﬁmr‘éw) to 90% by wei ght. 14.
The ganodernma species extract of claim2, wherein the
3.anDUfe ééfno@&hﬁé%ﬁé:&&a&tﬁ@t 421 8RR Werdi 2 e%&t{‘ilﬁ’]yoﬂ is selected from
wei ght.~ 15. The ganoder ma speci es extract of claim 2,
whertbgg grqm@oamurgtof&f IZpQﬂt@@a@djbmﬂF gad lsloelamw 265 1-bexadecanoic

90% by, wej anoder,ng eci es
o a0 s SR il 1 e S P RS GhoB R F Ak acic
50% § BadRBolyadiei2ghtopenbls acldarigeyOekesi i unReRh6!s 1-dodecanol, 1-
extract of claim2, wherein the anmpunt of

pol yisaedasanaldehexadeanal. 1 9uptadcanod, Bycicasingtis and@mbitgions thereof.

ganoder ma species extract of claim1, wherein the
4. ext r'Blest ga@odqjmassesmmxe@sfeqﬁdlaam Hivthefaip theadiserpen® $9scaeted from

t t m5%to 88% b i ght ,.,.and. .
pol ?,tglggaa N copsis ﬂ%eﬁgﬁ cfealcgglf% Ev ga% 4! Ig)qu%1§§01g?ganoderlol,
nedi |g&aBRy, lmmﬁdlsgﬁﬁdémngﬂog@bﬁar@gﬁﬂl @ho8xhhaed, of

claim1.
ganodermanondiol, ganodermanontriol, and combinations therof.

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

combinations thereof,

6. The ganoderma species of claim 2, wherein the amount of essential oil is greater
than 8% by weight.
7. The ganoderma species extract of claim 2, wherein the amount of essential oil is

from 25% to 90% by weight.

8. The ganoderma species extract of claim 2, wherein the amount of essential oil is

from 50% to 90% by weight.

9. The ganoderma species extract of claim 2, wherein the amount of essential oil is

from 75% to 90% by weight.

10. The ganoderma species extract of claim 2, wherein the amount of triterpene is

greater than 2% by weight.
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20. A nmethod of preparing a ganoderma speci es extract
havi ng at | east one predeterm ned characteristic
w@epniosing sequentially extracting a ganoder nBCEPSIDBE64829
plant material to yield an essential oil fraction, a
triterpene fraction, and a pol ysaccharide fraction by
lla) ekha @oviergaspgeanoddrachosgein 2swikramttheramenitadf thigerpene is from
supef.critical carbon di oxide extraction to yield an
essgﬁ/?éﬂ §%”|%I%yfweé%k?i on and a first residue; b)
extracting the first residue fromstep by al coholic .
e e d¢rgiayiperigs eHECt of 5@%2&1‘? r?l&éﬁ% B Upptdriterpene is from
secqﬁgéﬁ§§@gqﬁkmggg‘c) extracting the second residue
fromstep b) by water extraction and precipitating the
ol y-8ia.C i it . i . . .
101 YERCEHRGAE haidy Bl ot X eftin I amouny ofrtogpenc s fom
wher&#% te9@p by)waghtpri ses: - 5 1 - B3334297.11)
| oading in an extraction vessel ground ganoderna
14s pecTiesgapbasinangpbeitd attrac2df adith Dgwhatane dmo¥hicker @€charide is
supercritical conditions; 3) contacting the ganodernma
s pecsreaeifhami S fwdtyey¢ight. and t he carbon di oxide for a
time;, and 4) collecting an essential oil fraction in a
150l | ' Bt gaondurswswrcicoextraThel eletthddwhdreinl the mmont dfipotdyseecharide is

conpgi Si the,step of altering the essential oi

che ‘%BPQ%HRE§3§§Y§§F¥%S by fractionating the

sseptial qil fraction with a supercritical carbon S
165 ox e POt ICHaN o5 b GRSyt BiFeinAS Sl i mgggeccharide is

of ch&hmoZle JPEbeWRighUPercritical conditions conprise
60 bars to 800 bars of pressure at 35 0C to 90 0C. 24.

The et i ' it o
17The AR DAdd9h YRG! £ ht of polysacch
Tondl T B0 Hnsh 8D Erapt NIRRT SURRAE Heldritint of polysageharide i
40 OfEDmd580to®0% Boweiphe nmet hod of claim 21, wherein

the time is 30 mnutes to 2.5 hours. 26. The nethod of

18| ai Theldanoidrafaheciéetiabt e difimll, hdidfcin ehé.cxtrb& daRiphieeh an
of claim 20 mher;in s%eg b)  conprises: 1) cgntacging )
t he gspensiel Qibdiom % to Ve by pcight. wittiterranc Alognhisl tp 88% by weight,

50l vignty fo90<af 8 SHI 39,64 684 thAv&ghs act triter pene

chem cal” constituents;

19.  Food or medicament comprising the ganoderma species extract of claim 1.

20. A method of preparing a ganoderma species extract having at least one
predetermined characteristic comprising sequentially extracting a ganoderma
species plant material to yield an essential oil fraction, a triterpene fraction, and a

polysaccharide fraction by

a) extracting a ganoderma species plant material by super critical carbon dioxide

extraction to yield an essential oil fraction and a first residue;

b) extracting the first residue from step a) by alcoholic extraction to yield the

triterpene fraction and a second residue; and

c¢) extracting the second residue from step b) by water extraction and precipitating

the polysaccharide with alcohol to yield the polysaccharide fraction.

21. The method of claim 20, wherein step a) comprises:
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2) purifying the triterpene chem cal constituents

using liquid-liquid solvent extraction processes. 28.
wab@7messhod of cl aim 27, wherein one sol vent i BCT/US2007/064829

chl orof orm and the other solvent is a saturated NaHCOs

aqueous solution. 29. The nmethod of claim 27, wherein

t he Bl bediokiicas ottrestion vesseltgrowrsl gangderniispediet hlant rodterial;

claim 27, wherein step 1) is carried out at 30 OCto

100 DCadd3dg cafbum diekidodnddr sapatnitil comitdosi N step 1) is

carried out at 60 OC to 100 OC. 32. The nethod of

cl ai3m ohtadting ey ghnbh&nial gpecibSplintliatbBalrand tikScarfdiedioxide for a time;

nmet hod of claim27, wherein t%e time is 1-5 hours. 34.

The a8t hod of claim 27, wherein the tinme is 2 hours.

35. The nethod of claim 20, wherein step c) conprises:

- 524)- cBReBuR@vessantiat o fractiomiy aedotlnetfongessedier ma

species plant material or the second residue fromstep
2%) whcmethde of flemm 20, tfurtkersofiprisierthe step efkdlicaiog the essential oil

pol ysacchari des; .and recipitating the . : :
Pol YR FoBa B e TGO B e Exe il kit
pr ecduBbricAtitARarbdh dioki® ARLBAL separbticH dsdm, Wherein the
water is at 70 OCto 90 OC. 37. The nméthod of claim
5, erein t tAar L : : :
et o g ST RIS e e iiprifg gurs o 800
The baet digpeshrecdt A5 MC3IHI0WHerein the tine is 2-4 hours.
40. The nethod of claim 35, wherein the time is 2
24ourbhe hethod Diieciaigt Dndviadreialsapercdtical \vbtigbnd doteprise 60 bars to 500
al cohol is ethanol. 42. A ganodernma species extract
pr epFeef Igsstifat AR RSB Ccl ai m 20. 43. A ganoder ma
speci es extract conprising ergosterol, ganol ucidic
25%ci dI'tx methodof dams%byhmnghﬂtlm ist Hemaugps 0 drddiours.
ganolucidic acid B at 10 to 20% by wei ght of the
2¢er goBlieemethod ahdagadbderdran o timédisat h®0. t o 40% by
wei ght of the ergosterol. 44. A ganodernma species
27ext rEet methopof shing2@anadan ispagicémptiss’d ganol uci di c
acid A at 25 to 35% by wei ght of the ganoderic acid H

45. P gnRnedns i SReekidse ¥ AGH a)GRPL SbalbliIIDRERT fof a time
acid H, lucidenic acid B at 5 to. .
sufficient to extract triterpene chemical constituents;

2) purifying the triterpene chemical constituents using liquid-liquid solvent

extraction processes.

28. The method of claim 27, wherein one solvent is chloroform and the other solvent is

a saturated NaHCO; aqueous solution.
29. The method of claim 27, wherein the alcoholic solvent is ethanol.
30. The method of claim 27, wherein step 1) is carried out at 30 °C to 100 °C.
31. The method of claim 27, wherein step 1) is carried out at 60 °C to 100 °C.

32. The method of claim 27, wherein the time is 1-10 hours.

33, The method of claim 27, wherein the time is 1-5 hours.

34, The method of claim 27, wherein the time is 2 hours.

35.  The method of claim 20, wherein step ¢) comprises:
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15% by wei ght of the ganoderic acid H, |ucidenic acids

AN at 1 to 10% by wei ght of the ganoderic acid H, and
w@amoehesidi c acid A at 35 to 45% by wei ght of P¢EUS2007/064829

ganoderic acid H 46. A ganodernma species extract

conpri sing ganoderic acid H and ganoderal at 5 to 15%

by wei gbmtagtingt ﬁmeggmtmierm@ spasiad Hant4dateralgartbeeeqpad residue from

Zg(neg: Eil gﬁxt r ct con§r| kSi.ny %&g dlg{}tl t\%@%ﬁﬁ‘g payS?%garides; and

ganogderi c. aci. noI acid B at 20% b
gf?t P@Plpttﬁtén&ggﬁag F%Cé‘ %f eé m the gvatdse tlgflg?b’&&o(h?yso
0 40%iP¥atii ght of the ganoderic acid H 48. A

ganoderma speci es extract conpri si ng ganoderic aci d H

s@anobch g BEL P AL 0 ORI of5) 80l G+ by wei gh

g? o aci d d ' gano era

t B33

Banobis: FRNGOREHEiE® Sy fine (B R A I i 0
0% Db ht of t he

383ano B mahGe PR S iR Sha0re fkSPOlE 20+ o 30% by

ht of t he ganoderic acid H, and cerevisterol at 20
3% %ﬂ%rw %P@%ﬁm@ﬁ ,twr@aﬁlafdf@pw?aéuhaum 50. A
ganoder ma speci es extract conprising ergosterol,
40ancThsonethed af¢lainn3 htwignein shesdus k2 basirght of t he
ergosterol, ganolucidic acid B at 5 to 15% by wei ght
4lof tHe reetgoébéd@im3&n)dlega'n®lmteerlc(dloétsiaﬂhaﬂolat 65 to 75%
by wei ght of the ergosterol. 51. A ganoderna species
42Xt r Aghnaienpi bsicitg e gespacedasi tle hetlgadlclaéind@Oc aci d
B at 30 to 40% by wei ght of the ganoderic acid H,

43ret hQXMERTEMA ?&[&'ex@ﬁct‘&@mbﬂsﬁ@% YteWs] @b luefdid &'tﬁd Aat 25to
ganoderic acid H_and cerevisterol at 35 to 45%

wei ghte by weight ghHssesasterele ganolcidio aci Byairde 2hte byywelght of the
oor gyt %ﬁcgg%n%%gfgg b ﬂﬂﬁﬁ@ﬁ?%%@l e RN HEL I Gerol.

anoderio ht of .the .
+Ena Sty S07 i awh By aengRr g gt bebficidic cid A e
er 90233‘@0@%bﬁ&eﬁﬁtgﬁﬂh@@@ﬁd&r@ﬁ@l@lfﬁs extract conprising
ganoderic acid ganolucidic acid A at 60 to 70% by

492’2' tgzgtgaﬁ’cfdeifIHQ sS4 LG cBfbHsikl IRl GLEIE 18GHhiBa@I B at 5 to
% b
15% by Welght of the ganoderic acid H, lucidenic acids A/N at 1 to 10% by weight
of the ganoderic acid H, and ganolucidic acid A at 35 to 45% by weight of the

ganoderic acid H.

46. A ganoderma species extract comprising ganoderic acid H and ganoderal at 5 to

15% by weight of the ganoderic acid H.

47. A ganoderma species extract comprising ganoderic acid H, ganolucidic acid A at 35
to 45% by weight of the ganoderic acid H, ganolucidic acid B at 10 to 20% by
weight of the ganoderic acid H, and cerevisterol at 30 to 40% by weight of the

ganoderic acid H.

48. A ganoderma species extract comprising ganoderic acid H, ganolucidic acid B at 10
to 20% by weight of the ganoderic acid H, and ganoderal at 5 to 15% by weight of

the ganoderic acid H.
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wei ght of the ganoderic acid H, and | ucidenic acids
A/N at 10 to 20% by wei ght of the ganoderic acid H -
Wk 2007188884297 1 PCT/US2007/064829

49.

50.

51.

52.

53.

A ganoderma species extract comprising ganoderic acid H, ganolucidic acid B at 10
to 20% by weight of the ganoderic acid H, methoxycerevisterol at 20 to 30% by
weight of the ganoderic acid H, and cerevisterol at 20 to 30% by weight of the

ganoderic acid H.

A ganoderma species extract comprising ergosterol, ganolucidic acid A at 30 to
40% by weight of the ergosterol, ganolucidic acid B at 5 to 15% by weight of the
ergosterol, and ganoderic acid H at 65 to 75% by weight of the ergosterol.

A ganoderma species extract comprising ganoderic acid H, ganolucidic acid B at 30
to 40% by weight of the ganoderic acid H, methoxycerevisterol at 40 to 50% by
weight of the ganoderic acid H, and cerevisterol at 35 to 45% by weight of the

ganoderic acid H.

A ganoderma species extract comprising ergosterol, ganolucidic acids A/B at 1 to
10% by weight of the ergosterol, ganoderiol F at 1 to 10% by weight of the
ergosterol, and lanosterol at 50 to 60% by weight of the ergosterol.

A ganoderma species extract comprising ganoderic acid H, ganolucidic acid A at 60
to 70% by weight of the ganoderic acid H, ganolucidic acid B at 25 to 35% by
weight of the ganoderic acid H, and lucidenic acids A/N at 10 to 20% by weight of

the ganoderic acid H.
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