;o <=>?@3e{w u{thhil nbnt 6uT u Large- scal e producti on nethod for Cordyceps
,and Ganoderma Field of the invention 5 The present invention relates to the
| &r ge- scal e production of fungi, in particular to Cordy mﬂmwmm\mmm
Ganoderma) mycelium spores and paste. The present invem

relates to an apparatus and growth parailrret ers for the | argenmsaat e

production of the said fungi, and also’'to culture nedia, as well 10 as
The '

o |

met hods for the production of the fungi. vention also rel ates
to extr acLame-sesié omdyationtmRethestipyk * yceps and
Ganoderma. The invention also relates to the preparation of beverage and
food conprising the fungi andl or fungi paste prepared according to the
inventiongidi§ oP@id invBhfién it is provided a dairy product conprising mlk
and said ﬁunm_mmgi paste. 15 Background of the invention
Cordyceps, a famly of fungi e.g. Cordyceps Sinensis (known as Dong Cong
Xia CagQ in Mandarin)., i j tdtRicton of ifurgi Gmi jeulaer bs in
20 Tr agi tﬁéﬁa?reéﬁph'bgghﬁ%@Fécllé{r?gq?'?!@:l%%ggglbiag/gd to be usef%l fp(;?ﬁenhanci ng
i muni ty, 5 ebigyeshsPmMdionGanbderma haycelym usngges BBERASE-ng ki dneys and

i nprovi ng sexual vitality. Cordyceps strains grow on the body of a host
caterpillar or insect |arvae, which becones nummfied by an internal mat of

25 5 Sy | hdqrewtis parmetess fos mich
75 as 10- 1@%035#‘;3% {S‘EéﬁﬂéHg-}%KyA%f f%{f‘{‘@% an t@ﬁgﬁfﬁt@s ahdgrawtisp muc

_ munm fi ed hos@d bearﬁ an
i mrer sed pggilaRRescale productionpef theasaid feagio @pdnalse de it REFIE: FyME" i n
Mandarin), is another fam|l f f i .als i X i rd in
1514 womesity bl L IAACTEE R s
chol est er o] 0 t b6t idretlicheaof Cordyteperandi Sansderma.
S %ﬂ@@ﬁh m%‘ﬁ'\cgcp:‘.ef@'pft?ﬁehﬁtl\?&mg?é ie ytepeandi

Fruiting b spores o i ngZht nushroom are the ?a r Itr%rngw
prescri bedTha iM@vitioRt diso relates tas the pranegation of bgvakage and compligi¥oder ma

j aponi cum (Purpl e Li hi ). an Q : i ri¢flas ipposed
to have thieafyagt ?Bd@? %@%&'3‘33&9? %?%ﬁ?%?%@%?et%ﬁ"%gﬁ?wg?ﬁ Wld

Cor dyceps Psg%%@edéeagﬁy gmm%&mribir@hnubaudrstaiohtUrxgmand/for figngipastaret al s
and can also carry mcrobial contamnation. It is therefore difficult to
ensureqshe quality of such harvested wild growths. Industrially produced
Cor dyceps and. Ganod qualities of which are controllable by the

i sol ati on Ba¢kgQuagold e strains and by the choice and anmount of
substrates added to the growmh nedium have so far been mainly confined to

10 I t hake flask cul which ar. : ,

| ar ge- scal ©qripats idamimaienal Shaterdeat Toriys (RIS TRIFCOR Xin,

fungi, a sg 'esgﬁaggagg CtE 0Pl eRS ab NORE dfSiHeg shpericedttinese tegos ries
r

stringent aneters such as oxygen content, eilﬁl %Pati OB net hod
and i nbgnsitpaditbRaPCifhese, Madisime (BCM) deelievednta g dseldlciPTa8NBAPHBH and

ni trogen sources 15 and so o and the i.oal ge S C R mahdr s
are not easimmunity e reRlYERY RB Mhs ﬂ%ﬁ?@%‘%{h&ﬁ ! @'s?%@fycl: hgllggéyl ask

liquid cul tur i el | Vit it 0 ¢bdseahsy igebw oh thee Hodymefsai Bost
defined as 'mﬁoﬁbgeglé)éwpeylt {% %&g? ferment at iggn i?,r th/liquid for &eri od
of 45 to 72:4teniltar. orinseat darsbe e Whigh bacemes; MEMM 'eah‘%y an F\B‘?’Qagf@

static/flask cultivation is at | i O&eshat Rhdshad mdcha
subner ged f@PFﬂ%H?irﬂ)ﬁcé}V&'eﬁ){e@§§®’é }r%g?%sagﬁ% e ?}@g‘gi lis, C.

ophi oglgssoidefy. 16 ol I 1eHdth, grswetoutvieomg trevmumpufied hast and heaes sHake
l'iquid<ulture. Ilurtherrmre., ‘Ganoderma cells tend to be pelletised in a
subnerged f pmmenseat perithegiatinifs UPRSEPREL | y one using a pot at o- dext r ose
medi um such as the one recomrended in US5, 334, 704, which results in
affected hyphal growth. 25 Besides the fruiting bodies of Gano?ﬁrna, |t he
spores of GaRRfelRadeicter (Ree hinghilin Nandarin)eireaRothar (Bl of AURENF'SC

Unfortunately, Ganoderma and Cord , WJWhi l e Y 0,
extent in smndidemcbﬂmnef%&%%'éﬁ@'é‘t 'ént&‘?j\'e&g@&ﬁgk??icgﬁg,glreh%g%gg@g?gbeen

successiyl | y cubt Uciibing. SoRERAUC Bnbat] deosorapeutiCagainstchbay, and liver
| S

| ar ge- sé¥l e BP68uC € Spores ' '
diseases. Fruiting body and spores of the LingZhi mushroom are the major

forms prescribed in TCM. Other strains of LingZhi used may include

AN

*G00002*

sen
ane




not been achi eved so far. 3 Summary of the invention In a first aspect,
.the present invention provides in general terns an apparatus for

| ar ge- scal e producti on of Cordyceps andl or Ganoderma, preferably 5
conprising a bio-reactor. In particular, if used to culture Cordyceps, it
can produce a yield of at least 5% and if used to culture Ganoderma, it
produces a yield of at least 3% In anlther aspect, the invention provides

a nethod for the nmulti-stage liquid 10 fermgntation, .|l eadi el d of
at | east @armdewadgn@wum(Palrpi%elr'agég')aﬁnq QQPO’%WJ%P@%E’%F@TW‘{@mt her
aspect, the inventi Vj s @i Gevh MoSPer Red QindZhoder ma
and/ or Coﬁ&?/EHBBO.SqCﬁ%p@é% @%I?%?&t{éﬁ% net ﬁlcfgfgpéérgrrpri ses the step of 15
applying a pressure of 2 bar and higher to a culture of Ganoderna and/ or

Cor d during the growth phase. 20 | th i |
orov des aVibGercyeepsrANc CATREIeGIe: 678 RAoSer Apbope arire b TR |,
anothep, aspele shfCedd AR IcafyPRibERP cBntERfinuIBA I isMhoreforaiuifiofit to

Cor dycEps hoder ma led with sodiumnitrate and/or Riboflavin
(vitamn Bsurd nthpayualityl ef sucheharvestad ovildpgsewthes alngiatrialty 1 BioduRed

culture of Cordyceps mlitaris or, Ganoderrnacj I gm TEATY=To AT

sodi um ni tGendyceps|and Ié‘%?ﬁ({e&mam thei 93%@?82 fég@gﬂl %ﬁéar?éﬁ ﬁé’r'étggp%ﬁtﬁt he
i nvention . Lde LieS isfrind0andaber thex cheicei andoémpliat aaft i ve
i ngr edi ent'g&gﬁb%ﬁ%@cﬁé%d%%é{aﬁggg: ma. n30 n_anot her as&)ect,

t
i nventi on gutatiates added do Ghaatowtn nerivs haversa:fainkgen majel o‘iﬂﬂf'é‘ﬁaﬁ«gs) ,
Cor d Ganod | /o ' Gagrad
past & Bhal abrcobea e share sk huBE, Ahicl 5, REP SUIKER Kot Pge see t tad
accor ding %R)d%ﬁ?r‘?.”WHﬂé@@ha‘ké fldeR dultueaayneasilyrgromi thiecfuai, Suppaledrsidt s. | n

anot her aspect, the invention provides, unicellular .Gan%g{er na anoc}gﬁ)r gf
Cor dyceps. piueiction estiétoras (theser ugingy Pigereagiars ureIigs e / or

Cordyceps 1 n substantially unigcellul r : | n h@N dndr tiRnsityovi des
cul tures cBAFAMEER, ¥ /oéfs u‘h&ggh u‘?‘{a{‘rté@ur?ﬁﬁﬁ% \Clr;gér?g%grrrg and or Y

Cor dyceps. iR é%gﬂ@ohhﬁfurﬁ%r)?fdwthtdft&)s'tratanMdna@cathi\e@ndaeltmwges%lrﬁ‘éﬁs ood
conpri si ng ane noder ma and

or Cordyceps celium spere past par ed
i n the1$r esadceoobnt randrebeu @PHEGHr @NFESt SP%/%hprP@é%WE??rﬁvgfﬁ i 'i‘?sm‘ %F‘EW
particular,, the.in ' Vi ' {4 | liduidbuli@msyields®
Ganoder na @%WW%#L@@C@%‘% éﬁ%@? mér%l%t tR'rr/l%ﬁ]Iafe‘dreerri‘llatllaésN li)drvés, u_Cor dylge s rst ores,
Ganoder ma 4o, Basih @,mbrsoﬁelyiocﬁnhenﬁsmespﬁmdefﬂmﬂ AR dsy eayaetia RET 1torgg"\1n9 i um

of the nvf‘grtrri\gnr]c'ation broth/liquid for a period of 45 to 72 hours). A reasonable period of
time for the culture of a static/flask cultivation is at least two times longer than
20 that of a submerged fermentation system. Some strains such as C. Gracilis, C.
ophioglossoides, C. militaris cannot even grow properly in a static/shake liquid
culture. Furthermore, Ganoderma cells tend to be pelletised in a submerged
fermentation system, especially one using a potato-dextrose medium such as
the one recommended in US5,334,704, which results in affected hyphal growth.

25
Besides the fruiting bodies of Ganoderma, the spores of Ganoderma and
Cordyceps would be extremely valuable in TCM. Unfortunately, Ganoderma
and Cordyceps, while they can be grown to some extent in standard growth
medium under standard conditions, have never been successfully cultured to
30 produce basidiospores. Consequently, large-scale production of the spores has

not been achieved so far.




I n anot her aspect, the invention provides a pharnmaceutical conposition
.conprising at |east one of Ganoderma nycelium Cordyceps nycelium 20
Ganoder na spores, Cordyceps spores, Ganoderma paste and/or Cordyceps paste,
produced in presence of the nmediumof the invention. The invention al so
provi des the use of Ganodernma nycel i um, Cordyceps nycelium Ganoderm
spores, Cordyceps spores, Ganoderma paé%e andl or 25 Cordyceps paste,
produced in presence of the nediumof the invention, for the manufacture of
a phar macSummary obiimedavention beverage (for exanple milk) and/or food (for
exanple, nutritional supplenent) for use in therapy. Therapeutic uses

i nclude, but are not limted to, treatnent of tunors, stimnulation of

macr ophagijgs At iasbbit, the presentlinventioropravidesniol general tesys @marPara® at i on
of 30 kidney and respiratory, fun

i h t heci i on of

the body, fandlasgerseale Areeralafy| §fIgaﬁﬁcﬁgéﬁ%@@’aﬁghﬁ%ﬁg o oa 1 or

Lher apgut i ¢, AL RANG™ nior8adiBf ! i BaRioufdiilf B8bd | forbltestel Gbrdywepshdt tapat ment
ma

of tunors, |"at i on o rophagi es activity, or stinulation of

i munol ogi srakiusy st wleld cftatrtebst:5%nand iisarkip euitire &HQdaraIdy itrRIREYPHE,
enhance the circulatory function of the body, and others conprising the
adni ni st r ayielgroftas |%?§5é%64’ent of : at | east Ganoderma nycelium Cordyceps
nycel i um Ganoderma spores, Cordyceps 5 spores, Ganoderrna paste andl or
Cor dyceps paste) produced in presence of the nedi ym of the i.nyenti.on., or a
phar maceut jrcahothenpaspedtpthe limventiggeprovisiesex angthed for ithe éﬂ‘d#" a9, Jquidk o

exanple, nutritiopal supplenent), .c 1.5k g | fyiciehstum

Cor dyctbs fﬁ}’ﬁ@l“ﬁﬂﬁn'@?ﬁfg%??rﬁ yé%ﬂrog?,?u&s)slrt%/%gf)goggorg@%ﬂ%ﬁ?n& past e

and/ or mrggg.ggp?agaaéﬁma_pr oduced in 10 presence of the nedium of the
rre

i nvention. escription of the figures 15 Preferred features of the
invention wll now be described, for the sake of illustration only, with

reference to the follow,n i i W ch:, Ei bfodd sbordsoof ng
yield of diy anahsr amped it iR @(r)%éngt]raaﬁégﬁégfdfdhfef o oot s.
The experi @R{HodeRHaCaid/beCordiicepg. Irs pagicalankibef mathodcomprisesthei ep 055

Fi 2 i hart sh ffect of | t he vi £ :
The. exBr | mpplyip pERSUBg B BritdTgaE MUOREnInE BHUTE JbGenglonid AHEBPS
- added m ner@faw%e@wﬁﬁ%%@%%.pﬁagé_L, and MyS047H20 of 0.3 g/L. Figure 3

is a chart aeration rate on the yield of Cordyceps.
The experinment was nmade by subnerged fernmentation in 75 | bio-reactor.

Figure 4 is a bar graph showing the effect of sti,rri irel d
of 30 Cor dylneotheha@sprefe thadRveRian Hﬁ%g%if %UB@r@@@%’ﬁ%@g?gﬁ%@?‘? >r?f75 |

Ganoder . - 9duERd B ST ULrTon Figure 6 shovs profiling of
proteing glycoproteins and pol ysaccharides found in the active ingredients
of Ganoder nﬁ\ ajlnuo(;c;\gly ;gpaer::cti’ tﬁgrigygrﬁ%sh Srio('/%%%ias n@éiLﬁ‘P%r {P@&lture of Cordyceps
and/or Ganoderma fortified with sodium nitrate and/or Riboflavin (vitamin B2). In
particular,lthe invention provides a medium for the culture of Cordyceps militaris
or Ganoderma japonicum fortified with sodium nitrate and/or Riboflavin (vitamin

25 B2).

In another aspect, the invention provides a method comprising hot water

extraction of the active ingredients of Cordyceps and/or Ganoderma.

30 In another aspect, the invention provides using Ganoderma spores (for
example, lucidum spores), Cordyceps spores, Ganoderma mycelia and/or
Cordyceps mycelia and Ganoderma paste and/or Cordyceps paste produced by



Figure 7 shows profiling of proteins, glycoproteins and pol ysacchari des
found in the active ingredients of Ganoderma | uci dum and Cordyceps sinensis
by Western Blotting. 10 Figure 8 shows a m croscopi c observation of mycelia
and spores of Cordyceps sinensis obtained according to the invention.
Figure 9 shows a m croscopic observatign of nycelia and spores of Cordyceps
15 sinensis obtained according to-the i'nvention. FigurelO relates to the

grow h of Cordyceps mlitaris in, slant/plate agar,. 0f di um
(see Tabl thezprasess caisysters Prwdst aedhgioang 5 anpBrBri R Me Beptiil 7T 2T
on the left side of t relates to the gromh at 20 a tenperature of
20C, the éPMrﬂLﬂr@ﬁ guﬁﬁeﬂ&e %1 ddle relates to a temperature of 25C, and the
slant/plate of the right side relates to a tenperature of 29C. Figure 11 is
an outline of the general pethod for the.prepar.afi o) i1 e bi K
accor di ng In oanetser ngepRGtorthe 2 dnusItion, Qﬁoﬁg%r%'?%@ﬂgrcﬁé? hg&%méen??%?h n the
prior art,,|igui LU h EopNftRIRS caltufesn @feGanotiesnaeand/or
restri gt e&qrgg(g%%'?gﬂgrmgﬁgﬁéﬁctj%&r eﬁen%l oyi ng, for exanple, an Erl enmeyer
flask 30 qoriifieepd ke substantialyeunicallgleneiore. e | INY@RIRN | B0e PreYiHeRt ati on

t hod i . shake f | ask o h I f 3 )
gwe\c/)er us:c ) a#fzn‘?%fﬁpﬂﬁ'%aer@;ac}égr?n uﬁﬁggﬁgpaggﬁ%lregiﬁjc%agﬁév@% téﬂg%

Iarge-scal(g |1&5,((3-‘]r)seactor 7 production of the present invention and the
prior art YT e Shake |l iquid bench top culture neans that the prior art
cannot provi de successful mass production of the fungi using a direct

| e- f th hak | 8.
o1 odudid orinoanaihar @spach Jhg nyL B Elas PV ETERS And 1600 JhoRRth Mg on
met hods.  SeURo§&nta Nandibr @6@%'695 @yeslias, Gpofa ami Ipiaste Qrepatedodn dbgoi des,

C. mlitarrs cannot grow propérly in a static/shake |iquid cul.t ur eto
un- opt i ni spiglsenparcirthe emedisu lacaardirg &2 ithe Presen r'PM%ntéFﬂB IR %’Jﬂébﬁgff@' ts

because of  the sinpligit I . i t B t iumh, bench
Cop appar alventiay TavEes il BriE Y, 8 4,608 X Fehbagnne Hyse
i ncreases ;E?dﬁe?goﬁﬁdémﬁmt Banbdgthd spotiesm Gordyceps sparede Saprdarma

aeration. I a factor preventing high yield gro of r dycap 15
The i ny&nt pastepaadi Gesdygensp pasta m§9glép%f ot weﬁsa?% rﬁv*(aﬂbe e{ngglﬁ"ﬂ%a&f g“re

subrmerged aerohic fermentationlcultivation growth of Cordyceps and
Ganoder ma $PYEEFEY: The growth nedi um and nethod provided by this embodi nent
can elimnate, or at |east reduce substantially, the |level of heavy netal

cont ami nation and unwant ed mi crobes, (conpare Tabl Japl vk th
Table 7). $el aootber pasped: rtQPnén‘f?rﬂst/'oéep Mdes of Bﬁa%gﬁgﬁggn%rﬂpggn&

bi ot echnol ogi cal . par S 4AkE of 262hBLEMMS ORtyceliid Soedycebat nayceliem; i city
and consi st% Hb%f'sgfgaqﬁgﬁéﬁ} cc)) %tr?g g‘r%@ducts car¥’ be ensured. ggrr{:hay t he

: nvent izgnI Qg@,ydd?ﬁ}aaspemar&prdycepm}[spb@mgGaanﬂT_iEb@@ﬁlg?r‘ a\'?‘? et_0 LERY for
arge scal e production conprisin irri,n . er to stir

cont i nuous|pasé@dredgestin eﬁﬁnf"ﬁgfﬁlﬂ W&P&ﬁﬂgﬁ?’@“\@ﬂﬁé inproves the rate
and efficiency of aeration and consequently the delivery of oxygen to
active cells, and can prevent the cells froml u(;g ng or s%.btl i @ggo to

t he bottom The tihgenissallso Axovidesstie usearbrERIGRETEIRY/MBYCY Yy [5y°g:a’8duced
according to the present, i nvention L | B ahSdarns @)dstd @indfer m
On the contﬂ‘é(ﬁ?‘!umhéaéﬂqﬁﬁ‘é‘ﬁnﬁp%rﬁa’ %O%%Jé)&l §Bb}é’§|, ahdd ¥

25  Cordyceps paste, produced in presence of the medium of the invention, for the
manufacture of a pharmaceutical composition, beverage (for example milk)
and/or food (for example, nutritional supplement) for use in therapy. Therapeutic

uses 'include, but are not limited to, treatment of tumors, stimulation of

macrophagies activity, or stimulation of immunological system, stimulation of
30 kidney and respiratory functions, enhance the circulatory function of the body,
and others. Accordingly, the invention also provides a method for therapeutic

treatment, in particular (but not limited to) for the treatment of tumors,




30 Cordyceps of the prior art, are in pluri-cellular form 8
Pluri-cellular cultivation is related to sexual reproduction and/or cel
differentiation. Like human) the starting point is a spermfertilized egg,
and growing up through cell differentiation to devel op many different cel
lines so as to forma body eventually 8ontaining mul ti-organs, nanely "a
pluri-cellular 5 culture". Accordingly, the invention provides unicellular

Ganoder na andl or Cordyceps. A qualitative,analysis,t el | ul ar
nat ure of stiantadiennef mwwhaw?%ﬁeb@%c%smu@éﬁ ‘?fn'r&i"’éﬂ&ggﬁ%?a S{ei‘g') whi ch

shows the porphol ogi i ce e tcironlatarytfbectiqer ovi des
cul tures 5%@:%2'8&&@%?%88&?@' 3}8@%@ﬁibﬁ&¥?d§ﬁh2rqti al ly uni ch:yJ ul ar form
The invenpir%fb@ayhahdmmuisdesmpdsmgrtee admipistestion tooapatient & cay eashy
culture of Ganoderma and/ or Cordyceps. 15 Accor.di r

i nvent i on Ganogdes®s BYCE{IYAY Q%ng%ﬂ&W&ﬁu@c;@%ﬁ%ﬁﬁacts Pgﬁesgf@ﬁgf%?;;
conpri si ng._a bio- r ICSHH haste ] uded dn pegsencaafitivg at

| east sne%PQF%sor?? @%@@%a%a&qggog{d&n%&g?c%ﬂtgj?eastp?go I,i_tr‘ggand a ETH of at
| east pH Snedith 20 teansvénionagirn at iphgrmaeeuticglii GPARRRIUMR, BRUCTAEENSf or

i ntai ni the t t he |iqguid ' fat at
Teast 17: examitednir wnd/aeford (5" exemie gl Alprfer DX Mpri g et 2
1: 0.5 vl V'lg%?,ta'kg?ﬁ‘&%nﬁé)aw&n@ﬂ@”‘Cocgaﬁce’ﬁ%e mpasiturhor Gagbdatmag sperésr

rrer.

exanpl e a e stirring speed is at |east 100 rp%The | i iiﬁe

medi um i noterdiysgpsasparesaGiangdatma epaste oand/eh BHYSRRF PES yprggugé'@ di um
descri bed accordi n? to aaﬁ@angggqinen% cgi the present invention. The liquid
medi urhOraypregeter of Kenpe % nyeriale i particul ar 30 yeast 'extract
having a concentration of at least 15 g/l. The liquid mediummay further
conprise a peptone source, for instance having a concentration of at |east
15 g/1. The liquid nmedium may conprise glucose as one of the carbon 9
sources, for exanple gl havi ng a concentration of at least 30 g/l. The
| i quid medBOgl aeSLrPUOL Fp+5es nal t ose as one of the carbon sources, for
exanpl e mal tose having a concentration of at least 30 g/l. The liquid

medi um may further conprise at |east one mneral sour.ce e
magnesifm Prefernedafeatutes parthecinvamtlomdﬂ%é&%m%fe&ﬁﬁﬁgdhg‘g{ %'Ségém“‘ of

concentration, of. at | ea LiviHd fburedin@higky further conprise
nonobasi ¢ HE’?H?&?@W h&‘gﬁ%‘h%{%gggégom%pa oﬁ‘ar ce, for exanple, nonobasic
pot assi um phosphate having a concentration of at least 0.05 gll as a

m neral source. The liquid nediu conmprise [ Hm. Al 88 of
concent r at iFaguref1 ista CB%ﬁhQW@%Y'Qd%W%@QQWg%W g e(F)%Js{ ﬁtse'ﬁeﬁgglilgﬁr?edi um
in the appapatus, i a | dHrAemedast caiadt oat bl 7Gsinghshdkendiask

pr oduced bﬁﬁf&ﬁ? é’?ﬂgagé::@%'e?b%o%ﬁ%ti on using the apparatus according to the
i nvent bgn ma¥méstafondyceps and/ or Ganoder ma. However, any other kind 15 of
fungi known to the skilled person and suitable for the purpose of the
present invention may be produced. The fungi may be for exanpl e Cordyceps
mlitaris, ﬁgﬁ%\/?qg% & Qﬁ@iowi%&wzcepmagmm lonstheCyieldly of: Gordxaapsadne | s,
Cor dyceps opHIroglossoil des, Cordyceps sphecocephal a, .COfai){ceB_seg@?egih@

Cor dyceps nexgerimhers, wasr thadep by seunenaeda fer e il AP0 d 8P
PO orT Added mussralS whis! A%, 5 G AT RSOUTHIOTS Gangtler

annul ari s,
25

Figure 3 is a chart showing the effect of aeration rate on the yield of Cordyceps.

The experiment was made by submerged fermentation in 75 | bio-reactor.

Figure 4 is a bar graph showing the effect of stirring speed on the yield of
30 Cordyceps. The experiment was made by submerged fermentation in 75 | bio-

reactor



Ganoder ma appl anaf um Ganoder ma boni ense, Ganoderma forni catus, Ganodernma
.tenne, Ganoderma tropicum The invention also provides Cordyceps and/or
Ganodernma which is obtained or 25 obtainable, using the nedium of the
invention, by the apparatus and/or method according to the invention,. The
invention further provides Cordyceps paste and/or Ganoderma paste which is
obt ai ned or obtai nable, using the nedi tm of the invention by the apparatus
andl or nmethod according to the invention. The inventjon al rovi des

Cor cycepsFryate Gashals R riasAgpTRbSSONN o SPOERCPa@oBRar 1o BIFRIGEES
indicated in Table. 8 and Table 9, respectively. 10 A standard growth
medi um f oPYfigWiC @ﬁﬁppy conpri ses glucose and/or potato dextraose, nalt

ext ract apﬂ\ﬂf@@ SIS PRSTiIing!Yf proteirsd afytograteins anstipolypacahissices fPyndien used
in a shake ask culture, yields insuffi,&@%nt@?uﬁ?ts fsir%ﬁscd}ggg%g_r
Ganoder mathé aciive iigredients of Gagederna Hagm AL GO PP E1ay Céps B or
Ganoder na "l arge scale" levels (where "large scale" level typically

ij)to

means 8si gf‘%Egrowth medi um of 400 litres or nore) using the standard
growt h medi um and wi thout fine tuning of paraneters such as stirring,
aeration, pH, tenperature and fermentation per.i i i ;

provi des & igurewt gﬁwmﬁﬂﬁ"mg‘@féﬂé’f‘ﬁm?'r Yﬁqq{g%éqsa%g%rp §®§égﬁ%ﬁwﬁl }:Jﬁai:;
effective |n Lncreasing. i el fdingh, ags pEordidepswhiaensiselyi n

bi o-react otbg %é\{ee%p@@gfeiﬁf %Fagﬂ?e@feer@aaye opti m sed. quheprredi um

pr ef er abl wyesein Bidtiinghe proposed production apparatus) but not limted to
it, is particularly suitable for subnmerged fernentation providing a
GanodélOma yield of at |east 3% 15 and a Cordyceps yield of atélc{@egst 5% The
physi cal par ONPhi hsutvatidni of mygebaaad, spores ofi Cordyoepsnt  of
anti-foam ﬁa%%éﬁ%“?’“&%?@?&%ﬁ%ﬁ%ﬁwopgr om substrates and so on. It
has been f gxsfsit obtained wictatdirg teethetinyentialt.e and stirring rate in the

bi o-reactor can inprove the growh of the nycelium (see Fig. 3 and Fig. 4).
Effects of tenperature and pH have been 20 found to be less critical, as
long as th?(@ﬁ%% Ifbd8 ARYbSEIpic absenvation of afycetia i spores alrfePrYears abl y
pH 5.5. A poSitive pressure of 0.5-1.0 bar above atnospheric pressure may
be appi$ edsinessisohtaimetiaaeerding tothe/kWeBlioRo prevent contani nation of the
culture. Anti-foam ng control may al so be applied as a nmeans of suppressing
the foam ng. The fernmentation time of the fernmentation 25 systemof the
present i nyeairb®D fetatb¥pioc thé yyrowtit afioCordyceps anilitaris #8-sign 5308t

tual f t at i od | ast 0t : |
Compar | Son présamaenohL Y edtay (586 <1 4P cA £ Ackar g Ly eI TeRESECOL e oy

15.- 30 days. 30 Acc | ' dj Y pHED reldiestethd grovdhata
mul ti-step tﬁmgé%tg}:%ﬁrrh%tﬂgh%?lggg??ﬁ@gﬁélfeﬁr?gi_ cgrrpri Si ng ar | eagﬁﬁonz

gr owt h oedi 4ifBrhRératsrbtafr20TE, fthagiantiptate dx Ahe Middis: @jatepd Eniereperaiiis Kr na;
the grow h nmedi um conpri sing at 11 ] egst CAS , nvat er. The
growt h rredimdftbeﬁm%%ﬁrﬂfi@%”%gg'aa&@%c %Itle r'ta\?l?‘? aorﬁgr?sj.cmeeast
extract conprising vitamns nay be used. The grow h nedi um may conpri se
yeast extract is substantially in the concentration of af. |eﬁ?t ﬁ? %Ilk’ in
particul ar RiguRd1¢is anrautiine of hergenarabmethndyiar the pieRATgHANA Qe KLy
further conprise glucose in.the concentration of at least 30 g/l, in
particul ar aecosdingtp theetiiNparti cular 40 g/1. The growth medi um may
further §onpri se naltose in the concentration of at least 30, in particular
30- 60 gz , nmore in particular 40 g/l. Mnerals may be, for exanple, sodium
phosphat e, DetsileasDesaintionrof the #atien di basi c sodi um phosphate, 10

pot assi um di hydr ogen phosphate, and/or laving a total concentration of at

| east 0.5, in particular at least 1.0 g/l. The concentration of nagnesi um

sul phate maz;n gﬁ-‘e lq,lfrioatTaﬁt,qmﬁd Onéfiugl browth gfaCordyseps @. G8nedersa lhaspeen i n
.3 gll.

particul ar e concentration of potassiumdihyd may
be at | east réstficigdito staticer paaka euliue %T‘@gy'fgo Odqu?%%é'?%ﬁg’gr |c5|hg§le1. 5
g/l. The concentration qf dj kit . idtfetre@ntation methbd using a
parti cuP@r @.rgh%[@? pn arfﬁ?aéé?hb‘%nﬁ%uﬁﬁ %@%‘? Ih@'ulan particul ar, tge %r Pﬁh
medi um aCCOfﬁWaRS QK ldaRuidMaa bean disclosed imdBSUMB3hd04atiowaver. THBARMENS ap)| ¢
3 andl or Table 6. 20 The yield of Cordyceps.using e t f sent
enbodi ment tdifiéreacey ivetiegey ARBuPIaC Cecgq%g%gﬁ tt%garllaﬁ'é\ées%?gée) Bf‘ou%a?/gcﬁsi ng
a static/shake liquid culture, giving about a 400% i ncrease in yield.
Correspondingly, the yield of bioactive conponents such as water soluble
pol ysacchari des and Cordycepi n (3' deoxyadenosi ne, which is a nucl eosi de
anal ogue), anong many ot hers, have 25 been found to be inproved. Ganodernma
is susceptible to inpedinment of gromh as it tends to pelletise in a liquid
growt h medi um (such as that recommended by US 5, 334, 704 whi ch uses a

.. S Y Y T



30 conparison to 0.5%yield of Ganoderma by staticl shak I qui

‘the yield by the new nmedi um achi eves an avgrage of 3% ?lal ngg%fglaw(ra?
Table 1 shows the general inprovement in the yield of Cordyceps using t he
new cul ture 12 medi um The new nedi um shown in the table is suitable for
cul turing Cordyceps and Ganodernma. 5 The method provided by the present
enbodi nent is a nmulti-stage fernmentati on production of Cordyceps and/ or

Ganoderna. Typically, a pure strajn of the desi L .Sl

( Fought oprcxmwaowfdbeaprﬁéanfaﬁweat*%n%n&nﬁh‘eek%rg‘?srl éﬁdﬁ%@ﬂgﬂ‘%@ B?‘E?'e@%@i‘r) . The
s! ant cul uqr1§u| agiﬁeﬁe‘gns Hﬁat‘{ﬁgﬁxrfoﬁ’ drhesth Rt RoRdbi dubeséfabmass productieni um

( ure u "asks. e fungl propagates under proper 10 conditions
in the flaskse aue usig ai diseat scakerup af it shalg® culeigyiNe @‘%‘Eﬁid‘%"’ $ER'Bhd

stage fernmentation, which conpri ' Al qul | |
;:ont ai ner .Stagf%eﬁfeﬁ%ﬁ%mm_{gﬁpéﬁ‘gﬁpﬁﬂeﬂ%@&ﬁgé g[‘ gg'@,w??ﬁgq‘fsﬁ” g?éﬁﬁti nues
0 grow t&@;}?ﬁ@%gg&ﬁ%é’tﬂoaéggowmw of Cordyeepdisuch ssaGe GraciienCat i on.

In the“pr Iment, a three-stage fernentatio ' [
o Aol | n pethod is described,
glrjz) vilgefs e;dpggg??isugde%!?gnmmf oaruﬁ:égrovs pé@@ﬂf'YﬁB%ﬁ@F'@E?‘@R%ﬂ@Hgdﬂﬁ%%t gl so
)ndi tions for the o] : [
| ar ge- scal@eptooUROR frﬁf*?b‘%rﬂ?r?'ﬁ'&%rsaﬁ'ughagegsg?%gg? %ﬂ%ﬁﬁgégﬁmlﬁg&ﬁﬂ ?ﬁel "
fLeseEt ke’%%%hgg%tf 195 KPRoIRRY ONglIARWERE desiiniandistidingrmetiedsiafsienshdge, i . e.
e shake T1ask stage, according to this enbodiment, conprises a glucose
concent r atapparataisgi ng from 30-50 g/| or nore, preferably about 40g/1. It
has been found that at this concentration of glucose, the yield of .

IC:Iprdyc: s myceliumis optimsed for a shake flask culture, 25 as shown in
ig. 1. Thg QB fiskdcilfure el growtmedithe eelis dngneades tthevisaasi¥ of thee. t he

Zé?gggeag? lic;mﬁ){mt?e;iggtg gﬁ@gﬁé; Hrg\li)ggﬁé %gﬁi?\lai 2k Po?{% ng'ﬂfs’ is2 q?{,]tig? %?e\%ar{titngse at
m nerals. h.t h:fl b 30 E8HAtepbat at a concentration of 40 /rleifmr:ral 1(:)]:)5
if used in ‘Qné'%ﬁég‘mhe o'? EH&& E% e nineral he i o ©
opLi m sed. Wthout the additional m neral S, Si hte ga)r/rleeil?elorj irrgcglni ;m Ty be
%F:nle(ra\a/ﬂa £ | ieﬂiﬁé %éeé@?; teﬁrgggiaéyg% eqr%%atrgtﬁgi aasgrgvo&m%éd]uﬁ @nd2a rRthdt For'
submerged aerobic fermentation/cultivation growth of Cordyceps and
Ganoderma species. The growth medium and method provided by this
embodiment can eliminate, or at least reduce substantially, the level of heavy
metal contamination and unwanted microbes (compare Table 8 and Table 9
20 with Table 7). Selected pure strains may be used for production and
biotechnological parameters are carefully controlled such that authenticity and
consistency of quality of the products can be ensured. Further, the invention
provides an apparatus comprising a bio-reactor vessel shaped for large scale
production comprising stirring means in order to stir continuously and regularly
25 the culture medium. This improves the rate and efficiency of aeration and
consequently the delivery of oxygen to active cells, and can prevent the cells
from 'Iumping or setiling down to the bottom of the vessel. As a result,
Ganorderma and/or Cordyceps produced according to the present invention are
substantially in unicellular form. On the contrary, the Ganoderma and

30 Cordyceps of the prior art, are in pluri-cellular form.



13 therefore translates to a nore productive nethod than one whi ch does not
sconprise mnerals. The mnerals used in the exanples are KH2P04 and MyS04.

The type and concentration of the mnerals nay be different, as long as it

facilitates the growh of the nycelium for exanple KzS04 may be used 5

i nstead of MgS04. The concentration of gKH2P04 in this enbodi nent may range
from0.05-2.0 gll, in. particular 1.5 g/l) and the concentration of

S04. 7H20 i t hi nmbodi t, f Q, 05- Joo i |
00 o Plur sl Brdvedam) st felefencel S s yllion, ddditiedien &
medi um fO:gfffegﬁvtﬁét@)ggq_tikﬁrhlﬂﬁargaﬂ@%f%@pm ty ee B mAeHtilizes egay endsual | y

found in rich yeast extracts. It nmust be noted that there are
sone br angsowihgygatiroesth cet differentiation to develor mamkaitferant aelldBeASC ont ai n

significant amounts of vitam ns, and .these.a t reedyfi@kelidls

pur pose ofto dfermuai h@dba?\‘(ﬁﬂ&%l& GpPn ?'chiﬁ’g%&@@gt %(’ﬁélgct{dpcwﬁfg-%orgl |,
in par%i Cléluﬂﬁrezo g/l, my be added to the nedium As a further source of
carbon; the nedi umused in the second and 15 third stages of the

fermentation may further conprise glucose at a concentration of 35 to 50g1l

, ticular, 40g/1., A I ' i t

i ni,gnf ?I)nIK%O?éiﬂgwgf%'qvﬁpﬁéggg?\gdgg 5%&@%} éé%é%ﬁﬁhrﬂggﬁa é6¥og£ég$e$er red
val ues ar E‘Qéidg%ét ?ﬁaiﬁjs@ t80 sRawe thé egsisellUfar ratereg radwGanote@oa d poeies
mlifaris an noder j aponi cum sodium nitrat s, the source

b d .
of niner alGoridnysewnanfbwgsen.imﬁgueawmﬂpd)%)WQiCEgE%W%Zhgfﬁ?f R%8ire of 1

to 3 g/l or nore, ,gnd f er abl,) I : ble 1.
Conparli0so rﬂ%@t%ﬁgg\éﬁtg‘? dméﬁ%%f‘ﬁ% rtﬁg&/ph%vé(?%smggﬁ%fég%%éno%’rma %d?@

f1 askBi o- r@?W@éﬁ?riHYQ@B%ﬂQ%ermlﬂweﬂﬁﬁﬁ pTEaninventian sfurthpr aprovides

sp. YieldYi e i el dPSYi el dPS1100ni/ 100/ 100mlm. /! 100 /100§t angarg‘ di um

| LG ucose, culfite@4008m0isirg. 6H20%0-9fe ginigrllulasQuitugs ; P cGanogefnd; & S@t rose

br ot h) 24Neé/ gydi um (gl L) The preferred val ue isindicated
| nt oar ent heSEWEPRAR0se, 30-50 (40)3.221.666.961. 53. 019Mal t ose, 30- 60
(40) KH2P04, 0.05-2.0 (1.5)MyS04, 0.05-1.0 (0.3), Yeast extract, 15-30.20

Different testing nethods used. 5 Accordingly, the inventi Vi a
nul t i -48 agAcoerdingly.f the cl@ﬂeﬁﬁo%lt'i‘\‘@“tmn@m‘f'ae% M RRRAT Jﬁ?égﬁ)&r ﬁg?%g;
provi ding a_spur. NQH on b ulating a first stage |iquid nmedium
culture uspwou[chéﬁpﬁmﬁf, %%TPQ%‘?% the first stage liquid mediumculture
while letting theidreadtogramd 10 for a period of time; inoculating a second
stage liquid nmedi um using the

um first stage cul tyre. ' ' d
stage |iquid rreaiItqmd/\quélméﬂfflrl%‘gt%teé3@%’&5‘1%“3?%%%E 8@??%%8%??‘??51@;
" inoculatin i LGl hi4 5 @t |e2lst beie®tark00 |itres contained in
a 15 bi o-rg@@%‘?btgtl %é@?ﬁ%(b gg%%%gagfgge cul turg;
20 means for agitating the liquid medium; and
means for maintaining the temperature of the liquid medium at a
temperature of at least 17°; and

means for aerating the liquid medium at a rate of at least 1:0.5 v/iv/m; and
anti foaming agent.

25
The means for agitating is for example a stirrer. The stirring speed is at least
100 rpm. The liquid medium including water having at least one carbon source
may be any medium described according to any embodiment of the present
invention. The liquid medium may further comprise yeast extract, in particular
30 vyeast extract having a concentration of at least 15 g/l. The liquid medium may
further comprise a peptone source, for instance having a concentration of at

least 15 g/l. The liquid medium may comprise glucose as one of the carbon



agitating the third stage liquid nmediumwhile letting the culture grow for
«a period of tine; 15 maintaining the liquid nmediumof each stage at a pH
of at |east approximately pH 5; adding a | east one carbon source to the
| i quid nmedium of each stage. 5 The nethod may further conprise steps for
addi ng gl ucose, maltose, nonobasic pot%fsiun1phosphate, magnesi um sul phat e
and yeast extract into the second or third stage |iquid nedium The nethod

may furth i ddi he.. i

| éui d ?refﬁ%u?ﬁ‘)a“sﬁ%ﬁéxgﬁg@ﬁﬁ%% Pgﬁ}‘é?‘ g t&ptn‘ﬁ%étg?et'osfﬁ%gﬁq. '8%-%%992%3@ iérrgy
A U on . et ne

urther Cﬁ,ﬁﬁ@ra&gﬁgﬁi@gg'ep%&%gg:g)g@tg?%aﬁéseeééroﬁ\fétéf SfTBAIbDe sGUress,fer The

nmet hod fu e addl&g) at | east one t)(,pe, of Eineral to
the secondy@mgibimalteseabavingaaicdnoentration sbat least 30ce/]. the ligvidemediumy

ChiTd Stagesy fauher seaTRiRenaG RSt P e ATRAE SPRK OB SpdefnpIpE rRR Ry |
The ne ho%%b’fﬁé}t@?fn ggﬁg:ruia??%éd?\%sﬂrﬁ%uqﬁhaﬂéfﬁaﬂmg@mdmehtratim’n af st Jeast

phosphat e € second or thirtd stage liquid mediumsuch that it has a
concentrat(.06 gfl. &hd dimmid appdisn nenay| furthess cgmprisenMeAbagH AOEIFHM et hod

of the invention further, i . 2 i i t
L qui'a modphespRgte 25, niiaare Boutce, ot pxaibls Al RURRsNT phbsshats’ 205
has a vol ”H&iﬂg é‘zfdnﬁgﬁfraﬁ’&rprd?xét”@a%tn@@cg/h‘as TheireirapsotreagiTret liggidt he

1 gul ne

first stage um may conprise the step of 25 rotating t
cont ai ner piediume meyicompriseasodium pitraie atdhetconGeNHaHeR |%r'38‘6‘n€1%| ng:

ti th d st |i gui. ' fi i /
andculur thg teReratis of ol iy e Gobardugle pleftRAN maant ¥t e
second st ageaephiqydmr at least 40 hours. The step of agitating the second

stage liquird nmedium may conprise stirring the second stage |iquid nmedi um at
a 30 speed of at |least 100 rpm and/or aerating the third liquid nmediumat a

rate of at_Jegst .1:0.5 v L 03 ' igppBratuy acoomri at
| east appr JJJE‘PEFHP%'I Wogﬁﬁe$ ﬁ&%@iaﬁ@%ﬁ%}é{ %@PH%@QS"%Q?E&“’?& ptar eaggc 48
hours. 16, feintBhiies nfdy 158 Cordyuegisrea/onGanodermesdiowevernapy othartdnd
conprise the step of maintaining a tenpeyat.ur f at |lea |
i qui d1Fediofifungirknown: foctiesskillgdpergen %yﬁe?‘?{éﬁﬁr%ﬂs#%yﬁé p[‘léestéﬁbngus
is Cordyceps mJitaris, F egample Eo8djidepsshiitaris|
mai nt ai ni ndn\f%'operﬁékiya(at @J&gugP&t Jﬁ%érﬁ ?Héyr;ggrgmea?’mlbeast 1)t7dg<p In fact) it
has been fqoadytdnd sy ePerdyickps agrasiliso €ordiepsr 61emeragilisnzRdYCEPe
hi gher than 25C (see Fig,10). Fig.10 sho h & S
mlitaris iqpm%lﬂwqjqi%ecagﬁprﬁ §Qﬁﬁéﬁ?f%" @tﬁrﬁg(?ﬁp%rmﬂ seggl agﬁécﬂéb)%ﬁ?
decreases gl anGs urg) QP sUBSIBRE SCBR cBps 28dpitald) Ganoderma japonicum,

20 Ganoderma tsugae and/or Ganoderma lucidum, Ganoderma annularis,

Ganoderma applanatum, Ganoderma boniense, Ganoderma fornicatus,

Ganoderma tenne, Ganoderma tropicum.

The invention also provides Cordyceps and/or Ganoderma which is obtained or
25  obtainable, using the medium of the invention, by the apparatus and/or method
according to the invention,. The invention further provides Cordyceps paste
and/or Ganoderma paste which is obtained or obtainable, using the medium of
the invention by the apparatus and/or method according to the invention. The
invention also provides Cordyceps and Ganoderma having the composition and

30 characteristics indicated in Table 8 and Table 9, respectively.



In the nethod of the invention, the culture of Cordyceps mlitaris
‘conprises the step of growing the Cordyceps mlifaris in a nmedium
conprising sodiumnitrate. In particular, the concentration of sodium
nitrate in the mediumis at least 0.5% 15 In the nmethod of the invention,
t he medi um may conprise a concentrati OE?]of Ri boflavin of at least 0.01 %
According to a further aspect, the invention provides a Ganoderma and/ or

Cor dyceps ,past epared by. grow Ganoder na andl or Cordycep celium 20
accor di ngA BtatnEQPC{ HMi m?dél-ﬂ'ﬂ fPD?‘?'Pﬂérusé’@ [GOSRIipesh@luseed angrorckptata:t i ng

t he nycel | It el I il t-af: Lt erd :

sui tabl e Ifd(%?&rtaﬂg’ @régpggfz;?‘?oﬁhgf'ﬁ?ﬁglﬂggythg’accﬁ%iaﬁgn@%ﬂdt ﬁédvptﬁvﬁ%lgﬂ} may be
used. For especiplly whdmr aegth ifid shakedlaskotuiturg, gields tnsufficiént achoustsabf e or

troll filt Lot d ilters. The obtained
wet nycel AR Bebadert. 155 LD sFlip B eradictbR GiCoBrstS of | ds,
nanel ys 8509Qﬁfarm‘dermfa8tbum§emlé"hewwgﬁ«teae%a ﬂagg SeAd! bévb}/"t;@g)ally%é&ﬁ@ve the

residues of the fernmentation medium. noder ma and/ or rdyceps paste
can al so bsingadegrowtin aediymept 4080lires Gamoaereireusingrtbe atandastrgrowth i n t he

crbodi menteHueT AN qoltofeshurii & S SRR o RHCES R FuRtaR, bR "
"fortifiedesmperpurogsd fortHepttaticrogeridder exanpl e, for the preparation of

fortified drinks, and dairy products. In particular, the Cordyceps paste
conprises conponents (on dry w, basis) of: total protein: 17 27-28%

t ot al t S . hay | X 02 rd I i

(manni ol y.heSBVERGE PEONOEE BB meBlur BB e EGw i) ¥eRRefe Bddiym, o,
adenosi ne:wHith lieaffectivel Fincldasing dael Gield RFahé ifangii @@petiafpwherensed i past e
formis shown in Table 13. The product specification of Ganoderma in paste
formis 5 bioréRartors waerephysicatRarapmstars ave aplimigedpkhe meedidime deefesayeci es
are cl assi fd : i f C el r .

respect; vt WEE e 6roBBRER crofciEhCaTRRLAR, BUFpERThACE PR Biarticulary

f or mat i on,suithble fos submergedfarmmeatation proeidirenaGartioaerhd yieldrofrat dwest 386s  of
cytoplasm and out of conta ith th C | asnal emma, while the

st it BapGid Ao Cosdicentl Yiai qf' Bhiaabt hy the TyaRar BATIERTESOMBESe cel |
pr oduced ' f a ! S LBy -fsiha! e e

medi ci nal a%e&é]ﬁét?m,ﬁéa}%ngpsﬁegr Fﬁgééﬂﬁ?,qug{dt her a]:péérml C léap?%%gf tcfngg:"ed?ﬁ er ent
fromits famountngf goalythosubsteates aand sough. tthbasebberalfounddbat nesuitdble

Cor dyceps spores _are npt.conpletely known. ores.differ . fromfruiting body
'n that addrauon gatecah uige ek i dhe, Po-{Haclbr ear LieryBctie; romth Sl 3he e
than in thfyddiubd i($ee IFgly3 ek eidli MgIEffectd f 2émbeasfre naPer asaves bBegher

than that of the fruiting body. In fact, in the case of spores of Ganoderna
20 | u@Pdurfpued febedess chlinal eas long athaynre initge optioal sangsgeg. ohpid 4.Bat  of

fruit bod or h rgiab. . pr | ON. (0 ar, sed on
the farm ﬁa ? ec%”n%gﬁg'giérgﬁ% tpcla_ﬁag'rrf%lm(;"jE ﬁ&r)lgk%% @%#%é}reci%afl fopf'ggjt;c alror?%SP é
Ganoder ma dthoisgheti¢ pegssude nieyTbe dppligd lingide fits fsrmdritaticrpoessal to prevdrmned”
on the unbrella shape 25 of the fruiting body, are collected béea farm ng

t echnol ogycoRtRMiInaienr & thes cultyre: d%r\ti-@alrﬁegmwépayﬁ%m,apﬁ $@shdds for
e _ . d |
techno OgymEQnéjlchg%gﬁﬁgrés@g\rgsﬁg f‘o%rﬁlfugi %Ka'fgﬁﬂgﬁt iBn titfie Rt tRE. BFhen a‘RF)nr

exanple, for w m cul i vate yceps sinensis (popula
name: 2Bongsystemopfxhe lesent invention is typically, but not necessarily, 48-72 hours.

The actual fermentation period may last from 40 to 90 hours or longer. In

comparison, fermentation time of a static/shake liquid culture is typically 15 — 30
days.

30 Accordingly, the invention provides a bioreactor and a multi-step process for the
production of fungi comprising at least one growth medium for culturing fungi,
for example Cordyceps and/or Ganoderma; the growth medium comprising at



30 caterpillar fungus), a special fruiting body, a stroma, is forned.
.However, no scientific study or literature has ever indicated where the
spores of the Cordyceps sinensis are "stationed" and can be collected from
18 The present inventors have devel oped a nethod for the commerci al
production of spores of Ganoderna and/?i Cor dyceps species by liquid and
subnerged cultivation system 5 As nentioned above t he production of

Ganoderna spores is dependent on the_fruiti ener b arm ng
process. Wast gledases naeltese, @idiyets)s Theodt 0?"88 S%HQ ek Orﬁgﬁs’eéen

descri bed Laf 08-RA! /8 LitantliR N3P Btradt@thpiiding ki nﬁ@,r bbhseii st

tinme a metR8a reT ci al preparation of 10 spores of “Cordyce
,g\cglord:c n%;tr@dtd?@wﬂftﬂﬁ@glm prizy mompnse& tyeaabc&)ttra_DDOB Isglbéﬁar@ﬁwf'f‘ui“'t‘ ng
ody o noder ma | uci dum can o yproue is a
yiel d of alepgentationef allaast Ag Q%\ 'é%ik%gcﬂqhé‘%% 'ﬁ%ﬁﬁx‘)@%?a 730 kg

of dry | i (aﬂHﬁ feofptisePgIlessefin @a@mcmtrammnatas of
Cordyc Cﬁ"vﬁ %Floc\gtﬂy o?m§XOUHHepf8A)W IO%ccordl ngly. the invention

pr ovi des Gaastdsy oA, iapartisuland0-&0 gfhrmykﬁelp§3a§b@#|é%4@|§ﬂ Phe EQWHEMediU e
reparation. The nedi cal rties,of d
P& ment | oY NJEheueoBaKs BdaaEse | EL6 et ERR, Soa Rast SO 1P BARICHRE =0

spores cana@k§o }Pen%'?édinf ﬁartt;g@ql AP d/ormirieraist inag iaeldfccroemm;)te aﬁmﬁllwmatl on.
For exanpl &, "suth spores

be useful for the arati on of Gan
and/ or Corﬁtyasmmtqnasmnabdslal sspdign t plo Eﬁbra@' g'cofsch‘r"i“l fP'%%Spg‘@?%r age
or food accord t.h d
. fooonoandp%ég»'@ﬂﬂge‘?w@é@igﬁ%%@e AP RERARSun YffthaR I Hakedarel
and Sggfgs rotit ¢1Q&iu§%6mﬁ§ésmdéra13 ﬁaamgea tmmpmcenmaaparoécatmrod&ng to
any enbodi nt o}

th t t b t
e, yogur L in pareUianaseRst,1 L0/ dnenoNGETUG ORI oG S| B RBrORY L

drink f drteh

[ ke. the- Pbad ikesh 608 aln, HarElidnad °5°Pf2e@”3'§5‘%§%n'ﬁec{."%‘ﬂ“s{?§?} e Cooki es,

br f‘fd cakg8ncentrAtichy 8¢ bé}’a%lg&ﬁﬂ dlhﬁ:rbgéﬂ,pmmbdatﬁomaa/cbemi leach Ocs ofluditi ng.
e i ce-cream and | Ké; Sweels, S W N e

| Tkel snoc e 89507 Scalbrroore i partisier g o e WBaGita ALYt SRaRRr.

like: pat i partioLaad2 fgils n

sausages. alirARdnRY peAEast s ol S‘“ﬁ”‘%"iﬁm" S Y e ir oS nhs

mayonnai se, M@M/embergr@gtmnﬂedmm |adoerd|agdtcx/atheOuyeatI@'he§ é&hmﬁg'“t”(‘)f u,
konnyaku, 8h| nese dunpli ngs, crockg} ﬁfé soup, stews and the |ike. The
5 bever age nadidaﬂeddﬂTr?&Je pelpblephARYOLJEBIGPng to known and standard

techni ques by mi xing at | east one of Cordyceps andl or Ganoderma nycel i um
and spores, or the Cordyceps andl or Ganoderna paste prepared acc rd|

any enbodi MY yield OheCqrdgseaps usingethei systomt of ﬂWHeP'%PE‘hSF@quBHmaﬁ'

| ngredrent Saverages about 5%, compared to an average of 1% using a static/shake hqund
culture, giving about a 400% increase in yield. Correspondingly, the yield of bio-

active components such as water soluble polysaccharides and Cordycepin (3'-

rlnk

deoxyadenosine, which is a nucleoside analogue), among many others, have

25  been found to be improved.

Ganoderma is susceptible to impediment of growth as it tends to pelletise in a
liquid growth medium (such as that recommended by US 5,334,704 which uses
a potato-dextrose medium) and resulting in affected hyphal growth. In
30 comparison to 0.5% yield of Ganoderma by static/shake liquid culture, the yield
by the new medium achieves an average of 3%, i.e. 500% better. Table 1

shows the general improvement in the yield of Cordyceps using the new culture



10 I n particular) the present invention provides a "fortified" mlk
‘conprising mxing mlk, for exanple, any kind of liquid mlk, such as whole
mlk, skimmlk, reconstituted mlk, and the Ilike, with at |east one of
Ganoderma nycel i um Cordyceps m cel yum) Ganoderna spores, Cordyceps spores)
Ganoderma 15 paste and Cordyceps pasteqproduced in the presence of the

medi um of the invention. More in parti cuI ar, the fortifi ed m | k prepared by

m xing m r dy, S pas e i entlon
mai nt ai ns htqjger %Wﬁﬁ&ﬁ %ﬁe'ﬁt%%ftagﬁnodﬁr W’é't &r @EI HWeps,
the physi cardywepeeirid @anédednh® Ganoder ma andl or Cor dyceps paste,
particularly in solubility 20 and dispersibility) integrity of mlk

conponents as well as integrity of mlk flavour and natural colour. The

anal ysg s t ven_in..I | n_.anot her
aspects 1 ReIERR AOERR AMS breiRal shibddnéh S Mt Aads, Bmeriali s g
at | east pn&iu.mi:loﬁadsfoa:erdmemcahdfamGmmsTmlcalyytﬁan@nﬂﬂﬂﬁn@f fieor es,
Cor dyceps sgores ermar{gaste andl or Cordyceps paste, produced in

presence 8¢ lr%f%mﬁ%ate@ opghar ﬁ@meh@mqbﬁa@myand séovm@nalal@@itqrbm
conmposi t | ?I’én‘?BF’B%@%ﬁaﬁt Th@as%ntamﬁ’f]ﬂ?é BBS Bk 68 s d%‘%ﬁ&élﬁﬁ'&a réag%”t

and/ or di l'uent e ’‘Invention provi des t € use o

mycel i um I|q1mddy\edm1$n w&af@umng@nwdaeflasl@ril'dfeemng'&prdya‘@:tes&nme@%)roﬁ@mder ma
past e, andl or h eps gaste produced i n presence of the medl um of
the i enf’PB‘l"ﬂ""o'F'%r'"tt g 'ﬁ%‘ﬂ@f hjrﬂéatofts &%ﬁﬁﬁ%@hﬂ'%ler@ﬁﬁﬁo@ tpeed a

bever age n r i

suppl errentg{aeér(‘)cfét e ﬁeg@?eh?t oﬁérqg’%h Egﬁﬁbéégéﬁsmgﬁ@gﬂl es av@r%?a]rgwed t he
Cor dy ceps cantair@rn biteenpromper ¢d‘l‘E1IﬁGD1§ iovihegsecoes!: stagepthe fungl continunes tgi cal

system Ki dne and res atory function; upport jn |nta| nj ng, heal t hy
o1 000 mi 1 6N o Bcariverbreliah didh Aoh s saadhs Stk stABeREMpntateRiim e
circulato C h fedrhfapt 0 f s of
Ganoder e o oomaadiner s foe. dBge RrrettAtore ey | desBhingl, BELY
and/ ot5 hun‘mme(rrtamon usmg; noreastaged & aIBMWSEMEDULATI ON: Cordyceps sinensis

(CS) can significantly enhance the imunity of the body. ANTI-CANCER AND
ANTI - M CROBI AL EFFECTS: Associ ated with i nmunonodul atory function, CS shows

an anti  copessmebmRn 0 pEaIE0speins ot 0t i gioialor Ggelessal anc
reported BodsGgnodernamtnya large-scale bio-reactor, and these are descrlbed in the
examples of the present embodiment given below.
20
The medium used in the first stage, i.e. the shake flask stage, according to this
embodiment, comprises a glucose concentration ranging from 30-50 g/l or
more, preferably about 40g/l. It has been found that at this concentration of
glucose, the yield of Cordyceps mycelium is optimised for a shake flask culture,

25 asshownin Fig. 1.

The medium used in the intermediate and production stages, i.e. the second
and third stages according to this embodiment, comprises maltose at a range of
about 30 to 60 g/l , in particular 40 g/l, in the presence of minerals. It has been
30 found that at a concentration of 40g/l of maltose, if used in the presence of
suitable minerals, the yield of mycelium may be optimised. Without the
additional minerals, the same yield is only achievable by at least 60g/l of
maltose, as shown in Fig. 2. The use of minerals in a fermentation system



| ower bl ood gl ucose | evels. ENERGY METABOLI SM AND PERFORVMANCE ENHANCEMENT:
.CS was reported to stinulate hepatic energy netabolism 25 . RESPI RATORY
AND PULMONARY FUNCTIONS: CS was reported to relax the bronchial walls as
wel | as having sedative, antitussive, and antiinflammatory properties, thus
it is effective against cough, phlegm gsthma and other respiratory

ail mrents. CHOLESTEROL AND LI PI D METABOLI SM The report indicated plasnma 30

trigl i de, "bad chol est | " h . LDL- - C, i

Choleat or ShorEtre) Eanmries, e, BPra prodacee msisg8 tphhcos Bk, dgidihot

DI SORDER ngfrﬁea%ﬁni@fg.caﬂé’rﬁiﬁé?% GSedEl R ekabmtes maréh€HLPEat amht  of
ase (g

Berger's dr's nephropathy). EFFECTI VE ON SEXUAL DYSFUNCTI ONS AND
REPRODUCT NS O SIIRDBfRe. aidl ¢arieantratiopral Weersrnersls w&%ﬂ@f@fﬂi’ 2RINMHEES was

ted. 5. QIrHERS; Th t d i
eyt hr opoiieGaditalesnine SR Steife oTSRIUR for Bialimlf Kisiq Maybe used |
Wth part iiﬁ%{g?% ﬂrfﬁjﬁg@p.cg]é ohdntidtionl of KiH RN irdihisrenibodirdent meag ravgely ceps

sinensi's t ng nedical effects have been described: i) Medi cal
effects offrapartod®2ot giluin pamictlanit5 Bddang the soesentratien o yiei

cancer studjes in animal s hayv 00, 1u S r kb h
Ganodermat'd“li;d3 RAIMSHUIMEY rﬁgﬁg:sfp%%?)'gtq%eméﬁ{t%%? ( ?.'g.rg,”'?f)%née%%i ve
tissue cangets apRekhithtiirechre dnAUNE VXTIV IENHANGEMENT roediont ot itse
Asthma, AlTergies, Herpetic Conditions and HV Infecti

0 chroni.c .
bronchi t i sproduttien ef Ganoglerma asdeardyerRRt ansl thesp #a L'Is%[&mc{/mt\hf:q'?'gat nent
[ ] t d, Li i i tdd } ; 000

cases Ttn° Glithaeath exrapia) T anihE BE il B theld afe tddrie LiRUES ol geds e,

ANTI - VI RALg AfctY ab¥bilaBlesPettid inarkebiniich bounct pontpinasigrifidan aroawdedft of
Li ngzhi extract, known as G.hw 02, has

been shown to posse o) t
antiviral yitamioast aed thesa are nofargtasrad fas g PYTRASE Qfﬁgtyi'ngﬁa&é?&&f Under
experinmental condit{ons, o4 i5eQsl 40 8NSr | giGedtntideri c
25 acids i ﬁoﬂc&?&?ﬁi Vﬁﬁgtn?)gop%%egﬁgﬁd ﬁ@\%ygeenlsh%mn't rgéggdéacti ve antj-HV
agents, shgpidiemansaifLither sourcedoceanonalthe enddicat used by tbesesend and

conservative doses. . .
15  third stages of the fermentation may further comprise glucose at a concentration

of 35 to 50g/!, in particular 40g/l.

An example of medium according to the present invention is indicated into
Table 1 and Table 6. In Table 1, the preferred values are indicated into

20 parentheses.

For the growth of Cordyceps militaris and Genoderma japonicum, sodium
nitrate may be used as the source of minerals instead of MgS0,4.7H20 and
KH,PO,, at a concentration range of 1 to 3 g/l or more, and preferably at 2 g/l.

25 See Table 3.

30



CARDI OVASCULAR HEALTH (Hi gh Bl ood Pressure and Reduced Pl at el et
«Aggregation); tw human controll ed studies revealed that Lingzhi extract
can 30 reduce high blood pressure to a significant degree (systolic and
di astolic), 22 even in patients who had previously failed to respond to
est abl i shed anti hypertensive nedi catiéns. LI VER PROTECTI VE EFFECTS
(Hepatoprotective Properties): Lingzhi is prescribed in China for the

t r eat mentT4lie ahComiparison hetwieen standar and ther new ediganoderic acids in

Li ngzhi Ve stror\rﬁ anthepatetoxigr Broperties—whichunder
experimental conditions ha § B'é%ﬂa own _to o iver cells from
cheni cal|l y-i nduced i nj ury, [iCoclycefisngGancdewst{ CoryeensdPt he GaNgHRTPasSBxi ¢ land
| et hal gqubstance, carbon tespachl orja@®R- 10 2) Medical efiffects of Cordyceps
fruit bady, nycelia & spor¢¥ield | NORMBDULATN@M  CofRScepdeldi nepBPs (CS)
~can significantly enhance tlye100mirunj ¢/¢00wil t he/166aY . | masT o/ OARCERI/AREY |
ANTI - M @ AL EFFECTS: .asgociated W th 15 iinmunonodul atlory fungtion, |CS
shows an stahdardaniiuméd/Lect), and was reported to inhibitl viral, K [bacterial
and fungal GluBdsec20 ons.  ANTHLI4ABETI [D.ACTI VI TY: pol ys@&échari de i n6€S was
reported tBaco-peptdriecant|y ljower bl opd glucoge | evels. HENERGY METABOLI|SM
AND PERFHORMANGHraef\PBNCEMENT: CS was|reported 20 to stimyl ate hepatic energy
et abol i |s nPotato-deildBieRATIARY |AND PULMONARY FUN S repotted to
rel ax thedoronchial walls gds well as having Atitussi-ve—and
antiinfljammatory properties) thus it is effective against cough| phlegm
ast hma anMewntedium ¢l r at orly ail ments. 25 QHOLESTEROL AND LI PI D
METABOL| [Sthe prieferragigiite Isndilcat ed pl asnma tri gl yceride, "bad chol ¢sterol |

such as |odicatesdato, DL-c, and total |chol estdrol levels were | owered by| the
CS. EFFpparenthese$ pENAL DI 9 R There—afe

R Thete—arelndi-cattons—tat—€Siogy—be| of
use in the §¥e5em90 BP) Berlgif< s di 88 (1 gf"%gephr )Egt h;/:}!.61 30 é FECTI VE

ON SEXUAL O 0 REPRODUCTI VE DI SORDER: clii ni cal i nprgvenent| of
i npot ence bgl %P t r eport ed. 23 OIHERS: the reports syggested
that CS tanl§ g%% h 5

_ é\% ropoi esi $ i n nousie bone farroW, and ijnhi bit

pl at el et ?2%§?%sé . ng| and Shi ao, Journal of F¢ood aphd Drug |Anal ys|s,
Vol . B, NeX=4—248-257—52000—tmistitute for Natural Products Research,

htt p: | / www. nat ur al product s. or gl i npr/ nmonogr aphs_pdflindex. htm; Anon. G eat
Phar mac op@xfférenf teSiigmethddstuseda Medi ca (Chi nese). 1997, Shanghai

Publ i shi ng House of Science & Technol ogy, Shanghai, China; M ng-Shang M AQ,
Di ef o-t herapy: Pharmacol ogy of Chinese Materia Medica (Chinese). 10 2001,
Sci ent i5f | \RoRiingiithg infventien pRidesny, mitiisteage rhethoddongultivatingdungivent i on

al so provides a nethod for .therapeutic treatnment, in particular (but not
limted t@®liquid mediim cEPHYEAY: of tunors, stinulation of macrophagies

activity, or sb}miﬁé h@Bufde dffmyiol ogi cal system stimulation of
inoculating a first stage liquid medium culture using the fungi;
agitating the first stage liquid medium culture while letting the fungi grow

10 for a period of time;
inoculating a second stage liquid medium using the first stage culture;

agitating the second stage liquid medium while letting the culture grow for

a period of time; ' o
: indcu|ating a third stage liquid medium of at least 500 litres contained in a

15  bio-reactor using the second stage culture;
agitating the third stage liquid medium while letting the culture grow for a

period of time;




15 kidney and respiratory functions, enhance the circulatory function of
-the body, and ot her uses as nentioned above, conprising the adm nistration
of at |east Ganoderma mycelium Cordyceps m cel yum Ganoderma spores,

Cor dyceps spores, Ganodernma paste and/or Cordyceps paste, produced in
presence of the nedium of the inventio? or a pharmaceutical conposition,
beverage (for 20 exanple m k) andl or god (for exanple, nutritional

suppl ement) conprising at |east Ganoder eliu rdygep . Cel.yum
Ganoder ma spor &aintaitiag ckes liggish s8e '@hﬁe% p%@g% gﬁcﬁ oqﬁ(éfr Eﬂ}c%ﬁéypaste,
produced in pr fhe nmediumof the invention. 25 Exanples are given
bel ow of ﬁp@?ﬁ%\%ﬂ%qﬁp n5'of various strains of Cordyceps and Ganoderma. It
shoul d be not edddhfy a léust pacasasben sogicedn thetiquidenedinm of @agh 89§ owt h such
as fernmentation period, tenperature, stirring speed, aeration rate, pH rage
etc, are not necessarily limted to the values as shown but may vary 30

Wi thinga r 0 e | el dtgps NRT ool upesw| enalkadd,ed in
the ar P ﬂ%z @%ﬁ’lnoﬁ cejﬁ]%g UW?HVZ%%@‘I%? Gqﬁoder ma | gg;oﬁ?]cum in ferpentation
devi ce Thimoralagit eotessiura ﬂ)hmﬁﬂmt@;uﬂnﬁgﬂesmﬁdBH‘@h@tﬁrﬁﬂdsﬁ?@t Sxtragh o one

carbon source, yeast tracts, .vitam t <bhough
not al waysthess aPhgf)‘Q'éioﬁi%EFP g@P‘ﬁ@%ﬁ?émhﬁ’sey &]ae? h%‘ﬁﬁ%ﬁghﬁggﬁe?h#ﬁ% °
addi ti onal a&d{ﬁg'fé%'f'te)&ifacwtbafﬁd”'%bcom &' &lisl atabeotiipeid gneditim havingr 8 such
as sucrose, glucose, peptones and food grade chem cals. It has been found
that yeastcandeniration offatdeastr 5 gilt Ehe Methed. may duraeh smPESS $he AGBLIPRgi ng

toth h of . : | ' APN
571 ( Atk OlarerRt R R nRusg Ml TThy e gS fihr RGlses sgeprem

| uci dum APhy@ind e(t"?éﬂ??'0&7%56)oﬁ/mrr%raltﬂotmeaboondmdhkdmtage] liguichinegiugn.ant or
pl ate agar nmedium (Tabl e 2)

) at 25 30C (preferably 29C) for 3-5 d A
sui t abl e aRouimstastcef theymingral MayCoMmpPgs 8@99@8‘”%%”'95@%? ?%dlpﬁmﬁﬂog%gica
liquid growh nedi ' ake f |k Sy i i@m A
typi cal -exBHBSSUBH PRoARE" 8T e, iR o8 poriec ARG e ne e St
medi um i n EglhABENEhelderplid. orahild Stadet licuid mdxtiomrhaving arnofitentratia) of at a 5

litre 20 conical flask, autoclaved at 121C for 20 m nutes,,.and_inqc t ed
with 6157 teast4.8htg/kulhemeetherl WahehSAMPTISRS: WisnigeNS! AIdR) ’E%?C)"eatéﬁ"gd to
the foll prggas%fu%ﬂogmgtb‘?ﬂé second or third stage liquid medium such that it has

a concentration of at least approximately 0.05 g/l.

In particular, the method of the invention further comprises:
20 culturing the fungi in first stage liquid medium for a period of at least 48

hours; wherein
the liquid medium has a volume of at least approximately 500 ml.

The step of agitating the first stage liquid medium may comprise the step of
25  rotating the container of the medium at a rate of at least 100 rpm and/or
comprising: aerating the second stage liquid medium at a rate of at least 1:0.5
vivim:; and culturing the fungi in a volume of at least approximately 50 mi of the
second stage medium for at least 40 hours. The step of agitating the second
stage liquid medium may comprise stirring the second stage liquid medium at a
30 speed of at least 100 rpm and/or aerating the third liquid medium at a rate of at
least 1:0.5 v/v/min; and culturing the fungi in a volume of at least approximately

500 litres of the third stage medium for at least 48 hours.



pH of 5.5 (adjusted before inoculation) 25 29C the flasks rotated on
‘'shakers at a speed of about 160rpm culture period of 72 hr. The 1 st
seeding culture was term nated when the growh rate reached the 30
stationary phase. A suitable amount of cells fromthe 1 st culture was then
used for the 2nd seeding culture in a kkquid nmediumin small stirred tanks.
25 The 2nd seed culture used about 50 ITtres or nore of the fernentation
medium (Table 1 ) in 75 litre bio-reactors, for exanple, a bio-reactor of
the brand BioLafitte or bigger (for exanple conprising 800 litres or nore).

The syst e"\"‘heﬁ'n%ﬁfsdt‘r‘j gf; gﬁay bhitRdiRbntléflihe hoenttth MayutfhePBEmpHes thalsesh Wi th 2

litres of the _ culture gor about 4% of inoculum i.e. 2 litres to
50 it r es)of nEiptaining eviienmpeagatoine iof ablagist 1676 imreeligiid moediHed In partiqulars. 5

dj usted.b ' C. ' . , :
(15000 S8 oelErCE fhe Pentsy T LRGBS, §:ambskpS tfdhe: ki thev/ Vi m
vol umegaeréthen fltthes sbmprisésitie stdp of Ataintapey tiDempenatire @0thgSiquid
cul tivation period 48 hours "v/v/nm nmeans cul ture nedium For the |arge
chl e p:‘j odueditgnableast déf¢ alrofack, it hasikeen fospdthabEordyceps Hitans GO%SFQ t he

nd seedin , 0 L. [ [

tirred t aiok SRk B Sapide HBBEH R 29T see T 1R) MY ST iethg " o
litres or of Carditepa bhifitarierimerinplae agadinpreséhee vb Yilrmenfiumi{eeerdi um
may actually ra?rge from'at |east 400 litres and above. The tanks

cont ai ni ngrate 2yeacieases at 267Gt Negsewth wag obsenved@tid’C30 min and were
mai nt qioned under the foll ow ng '

In the method of the invention, the culture of Cordyceps militaris comprises the
step of growing the Cordyceps militaris in a medium comprising sodium nitrate.

In par;icular, the concentration of sodium nitrate in the medium is at least 0.5%.

15 In the method of the invention, the medium may comprise a concentration of
Riboflavin of at least 0.01%.

According to a further aspect, the invention provides a Ganoderma and/or
Cordyceps paste prepared by growing Ganoderma and/or Cordyceps mycelium
20 according to the invention and further comprising the steps of collecting the
mycelium and filtering it. Any known filter and filtering system suitable for the
preparation of the paste according to the invention may be used. For example,
through filtering cloth by gravity or by adjustable or controlled vacuum filters
such as rotary drum vacuum filters. The obtained wet mycelium is collected (it
25 generally contains 10-15% of total solids, namely 85-90% of moisture) and then
washed (preferably twice) to remove the residues of the fermentation medium.
The Ganoderma and/or Cordyceps paste can also be made from Cordyceps
and/or Ganoderma spores as described in the examples. The Ganoderma
and/or Cordyceps paste prepared according to any embodiment of the invention
30 can be used for the preparation of “fortified” beverages and/or food. For
example, for the preparation of fortified drinks, and dairy products. In particular,
the Cordyceps paste comprises components (on dry wt. basis) of: total protein:




conditions: pH 5.5 (adjusted before inoculation) 25C. stirring speed 200
'rpm + aeration rate 1:1 vlv/m (about 36.0 nB/hr for 600 litre).

cultivation period 72 hr 30 A yield of at least 3%for G japonicumcan be
obt ai ned. 26 The nyceliumwas collected by drawing off the culture from
the reactors and filtering it using a :I/acuumfllter a filter press or
hydrostatic press. Up to 60-100 kg of nyceliumcake with 30% dry matter was

O ncaum dr 2 a;Z""C“’ w@fé"@%eﬁﬁei@%ﬂm%%p é‘rié‘resﬂ{%tﬁﬂeaﬁfaw%%a et "
protein wzﬁ,ze %@ E‘%%? sw/Jh ui' WRyadE sy d éb’lé’aé’ﬂ blek; to a

particle obt ai ned powder was then packaged into
al um ni umddegesmé[)aEbeaspﬂ)ﬂS%- Tmel pﬂodact speadficaiencdrardycens impasie form

Ganoder na ts ae [ tati n deV| APN 7177
or "o Sudnshamn in rebie:fRry hegegict ShcHaalion 4t GRRAER B eesR B IS he
sl ant gr ]J"Bg?‘ |ﬁ9%(blé“?§' um (Table 2) at 24C for 15 3-5 days The sl ant
cultures o ucidumor G tsugae were then used to inoculate 50 m of

liquid growth medi um (Table 3) in a 250-m Erlenneyer flask. The nycelia

wer e subj ed to s culture 7

rotating s g,qorg.? 0?31((9 F}S?ﬁpszd“ckgatﬁni’@ﬁ%%gﬁsfsgse%guﬁsﬁ'ﬁ% % éeoé%%‘lgsdgk ggda
G tsugae’ofrﬂcﬂcbb?éﬁe%%d BaSERIspbreY) réspattivelyd Aedospores anpldelithiteddnsided. The
nycelia yiel aponi cum and G tsugae are close to that of

| uci dum = thelascus b amellpﬁoam@tla@atha#e@. $RPre) hosadaresRTeeAeascated

57 Tadls SVt the phats, i PSP SEY Qe A M ndisEar pleRridforbmid, [ 25
| ngr edi e”hﬁl@fé"éh@‘basn@idsﬁot&@l@éﬂcéw veyeuriifonse vi) gNgég2aNp aditpsoidal cell

extract/ peptone20g\WaterUto 1 litre
produced at the apex of a tapering sterigma.

In general, the spore of medicinal fungi have special or unique therapeutic
15 properties different from its fruiting body or mycelia, though the medical
properties of Cordyceps spores are not completely known. Spores differ from
fruiting body in that active components of spores are more concentrated in the
spores than in the fruiting body. Accordingly, the efficacy of spores is higher
than that of the fruiting body. In fact, in the case of spores of Ganoderma
20 Ilucidum, effects of spores are 75 times higher or stronger than that of fruit body.

For Ganoderma, the commercial production of spores are based on the farming

technology. For example, in the commercial production of Ganoderma lucidum

(popular name: Lingzhi) spores, the spores, “stationed” on the umbrella shape
25  of the fruiting body, are collected by a farming technology when mature.

As regards to the Cordyceps species, no methods for technology to produce the
spores are available in the prior art. For example, for wild grown or farm
cultivated Cordyceps sinensis (popular name: Dong Chong Xia Cao or

30 caterpillar fungus), a special fruiting body, a stroma, is formed. However, no
scientific study or literature has ever indicated where the spores of the
Cordyceps sinensis are “stationed” and can be collected from.



The culture medium (Table 1 ) for the cultivation for all other strains of
Ganoder ma, however, differs slightly fromthat used specifically for
Ganodernma 5 japonicum (Table 3). For all other strains of Ganoderm) KH2P04
and MyS04. 7H20 are used as the mneral source, but for Ganoderna japoni cum
the cul ture medi um havi ng conposition z in Table 3 is preferably used
(wherein the mneral is NaN03) . 10 Ex ﬁple 3" Cultivation of Cordyceps
sinensis in fernmentation device A liquid culture nedium conprising a carbon
source, a nitrogen source, vitamns, mnerals and other growth factors from

raw mat er iges pr‘éfsegi e8Rtrs 'ﬁ%b%%@eﬁgeﬁ%tho&f ?&Sﬁee‘éﬁrﬁﬁ%ﬁfclalaﬂ@dh@% gr ade

chem cal s was use I'n order oduce the Cordyceps, for exanple, C.

si nensi s, dfirsposes af darxidenina aad/of iCardygepubpedes byt bqwdlanﬂ ﬁsbmﬂn@eﬁul ture.
The strain ﬁ El nensis APN 4-1 (FIRDI 36421 ), was grown on andlor kept on
YM sl ant  SUItYEHER SY8Y8M-nedi um (Table 2) or the PDA nedium (Table 4) in test
tubes gr agar plates at 25C for 3 days. 20 For the 1 st seed culture, shake
cul ture maki ng use of Erlenneyer flasks was used as described in Exanple 1.
One litre A melmaobemabonedtmmrpdabﬁm ef Ganotiaha spyresoistdgnesdenhoadbe 5

litre conigc k was st rlllse R | at ed
W th -6 draiiRd Bpodheraie by S fafind Fhotes With RIStEhES G TbrhlRE Rer
grown undey tﬁ?@du&idnowf “ﬂ)o@@é‘Q'\és' ®ash a@&scrivddSird thadbritsit ad. Heopeesent

i nocul atlor% | asks rotated on shakers at a speed of about

150r pm cunvent@rpmqvmsdpr ﬂze first timer atpethed Jos hedcrumeneial @ﬁepﬁraélpﬁéﬁsu s,

12, L, Gl BP okt BB R e BB 8360169948l 1, 20
C for 30 rﬂr?%lﬁﬁn@%d?hﬁ@aﬁ@@éﬁﬁ etidurh hca bmlyrmdoéemhhgmldry shiooes,t he 1

st seed culfure (4% of inoculum_. The follow condi.ti ons
mai nt ai nedthall® a-YIQH’ of %bOl-EEfU V‘a&)’dﬁ'%@ﬂh%ﬂ'@twg @gg)rgmg@ CVAT Wgéo

2700 1/h (%}R{ t
peri od 4% *’é){)‘:g& r{nkéélgaﬁf;% I on of'3 %%?Wo%%%%(#Q ner?%?@,ésa&?soo ||Talts\r/°;f I(gp a
bi gger) stCordydepgnkith aawéldrcrf apbat 6e0836pl e, BiolLafitte), each containing a

vol unme of 600 litres or nore of the fernentation nmedium (Table 1 ) are
i nocul'®ed with 50 litres or nore

Accordingly, the invention provides Ganoderma spores and/or Cordyceps
spores and processes for their preparation. The medical properties of
Ganoderma and/or Cordyceps spores are mentioned below. Besides being
used as health supplements or medicine, spores can also be used for food

20 fortification and cosmetic application. For example, such spores may be useful
for the preparation of Ganoderma and/or Cordyceps paste and also for the
preparation of fortified beverage or food according to the invention.

The present invention further provides a food and beverage comprising the
25  Cordyceps and/or Ganoderma mycelium and spores, and the Cordyceps and/or
Ganoderma paste prepared according to any embodiment of the present
invention. The beverage mentioned above may be: yogurt, liquid yogurt, juice,
mitk, soy milk, alcohol (alcoholic drinks), coffee, black tea, green tea, oolong
tea, sport drinks and the like. The food mentioned above may be: baked
30 confection such as cookies, bread, cakes, rice crackers and the like; cold
confection such as pudding, jelly, ice-cream and the like; sweets such as
chewing gum, candies and the like; snacks such as crackers, chips and the like;




20 of 2nd seeding culture (8% of inoculum. The tanks and the fermentation
‘medi um were sterilised at 121C for 30 minutes before inoculation. pHS5.5
25-29C 25 stirring speed 200 rpm typical aeration rate of 1:0.5 -1:1
v/vim (18-36.0 n8/hr for 600 litre mediun) cultivation period 48-72 hr 30
When the nycelium had the end of its exponential phase or had multiplied
enough for the purpose of production, e bottom valves of the 800 litre

bi o 29 reactors were_ opened, d.th | ]. f C ' '

col | ect ednm@'%@&@éﬁ@d"‘@ﬁpﬂt&g‘ﬂi‘?ﬁﬂappI’Y‘g‘?gﬁgﬁ}"? m@?”‘&f“‘é&@%ﬂ?aﬂfﬁ&s ‘E%sf&? kg of
mycel i um ﬁ%ﬁesat‘@ﬁ;ﬁlﬁeé%ﬁoofhedﬁwe;”@ééb nifRS sQEH sNRfisd, F$UY 8aGde, Miressipgs] or -
Thi s cake S efr dried on a doubl e-cone rotary vacuum dryer or by freeze-
dryi ng angngyonnblidearamt ewsefdning anidt the2 ke gandvapous elishemsuehtas #fd, The

f. _ alivhe:
resh. - The kapuuahe HoRge ALBRNGRe kel et RS i A 65 e 111l .70

Pot at ogdexl aatn-AgHg 56 UialNBer présited Casésrdiridottet known and standard
extract4. 3)8 ué@se%‘.’OA ar 15. OPH5. g%%?l [l ed vvatdear)U to 1l litre 10 Tabl e 5.

Fl ask neditechriques: byeauixing atleastane ofcCordisens. Pt SAROIRHEBR JBY to

dextrose brot h24. OYeast tract 10, 0 r | I : Kk
medi um 2 1300 SRATER¢ gtﬁ}ﬁ gﬁfﬂ%&ﬁ%@ﬁ%ﬁ/ﬁ%’%@ (g atg\fl\egglg%@-%%_a‘%ﬁglﬂﬁéﬁ

S04. .7HZOQ-a31\§e§ﬁ1tboGi?héﬁ‘{be tife ppossHY. iAVEitionUwith thel suitable f86d Braipl drink

Cul tivation’of Cordyceps gracilis, Cordyceps menorabillis and Cordyceps

0, chi ogl odsgiedignts.n ferment ati on device The strains Cordyceps gracilis APN
4-2 (EIRDI 32217), Cordyceps nenorabillis 5 APN 4-3 (FIRDI 32218) and
Cordyégps ophi ogl ossoi des , were grown and kept

In particular, the present invention provides a “fortified” milk comprising mixing
milk, for example, any kind of liquid milk, such as whole milk, skim milk,
reconstituted milk, and the like, with at least one of Ganoderma mycelium,
Cordyceps micelyum, Ganoderma spores, Cordyceps spores, Ganoderma

15 paste and Cordyceps paste produced in the presence of the medium of the
invention. More in particular, the fortified milk prepared by mixing milk and
Ganoderma paste and/or Cordyceps paste of the invention maintains the
integrity of the components of Ganoderma and/or Cordyceps, the physical
properties of the Ganoderma and/or Cordyceps paste, particularly in solubility

20 and dispersibility, integrity of milk components as well as integrity of milk flavour
and natural colour. The analysis of the Cordyceps fortified milk is given in Table
16.

In another aspect, the invention provides a pharmaceutical composition
25 comprising at least one of Ganoderma mycelium, Cordyceps micelyum,
Ganoderma spores, Cordyceps spores, Ganoderma paste and/or Cordyceps
paste, produced in presence of the medium of the invention. Optionally, the
pharmaceutical composition comprises at least a pharmaceutically acceptable
eccipient and/or diluent.
30
The invention also provides the use of Ganoderma mycelium, Cordyceps
micelyum, Ganoderma spores, Cordyceps spores, Ganoderma paste and/or



on YM slant or plate agar nedium (Table 2) at 25C fior 3-5 days. The sl ant
‘cultures of C. gracilis, C nenorabillis or C ophioglossoides were used to
i nocul ate 50 m of growth medi um (described in Table 5, 6) in 250-m

Erl enmeyer flasks. The nycelia were subjected to shake culture at 25 C for
72 10 hr on a rotating shaker at 150 r For commercial production of C.
gracilis, C nenorabillis and C. ophi og(;)nossoi des, the nulti-stage

fermentati on as described in Exanple 3 s, used,. 15 anpl e 5: ceps
11 ¢ ar s Qardyaepseasie. pIRaLORsiie PEESENCR Gldnt et et B entan. Jf thE
tenperat upe, Qi ,%%qn%feg OcHRBbEIIBAT b@YeNidee for Akarisie gk

sl ant/ pl aﬁe?%agéeditc{??% 0 ) (%ﬁ%% Rlal\lg3 or 0.01 % 'E)oflavi n (vi ta)m n B2)
to the YMaagdtur foed(fomekample, olufriticatsl supplemend) fonthe vse intherape was
shortened to 3 days (grown on the fortified mediun) from 7 days. Cordyceps
mlitaris APN 4-5 (FIRDI 32219) was grown and kept on fortified YM nmedi um
at 17- g3Cpddiehe itds RAGe f AMowkedlane Eor@jcepdsiaRdl Ganlodermaotat #td on of
the nu tiM e{géel ?g?{n%ﬁn?atlgon in Exanpl e 3. % ‘Fﬁe culture nmedium (Table 1)
for the cdbiiowingiusesfor all other strains of Cordyceps, therefore, differs
slightly fromthat used specifically for Cordyceps mlifaris (Table 3). For
all other strains of Cordyceps, KH2P04 and MgS04. 7H20 were used as the

m neral sourge, @3&6 infrRGS6§RE! 'étéﬁm@kidﬁe%@ﬁ@i’reé irdtosy RincBBnyas used

i nst ead. 31 'ﬁ] rrer{ﬁgggﬁ%f egtraﬂi on of the acti%-e i%&edi ents in

Cor dyceps or « GBuphortin maidainingyhealty hilood plicpse andahojesierohtavelncl ude any
step of hot water extraction. The invention provides a nethod which

i ncl ud®s a seednereagstvit@iyer extraction which increases the anount of

active conpone 0 i cinal fungi. The water used
may al so be ﬁiQ%ﬁb%ﬁﬁ%ﬁﬁgﬁﬁﬁbﬁﬂPbgﬁéﬁgﬁ?@% Ing it to about pH 10. Exanple 6
Extraction process of Cordyceps bio-active ingredients 10 According to
conventi onal nmethods known in the a

t, th ti i dj f ]
or Ganoder The delovdrgr phareasaiedical @ffegf@g I%Cﬁé?@lﬁ‘ﬂgﬁ@lbgn ?’ﬁg?e"gﬁ'rc’ﬁyceps
d . . L o . t H | d
compounds Ié%‘r’gééﬁ 8%?’%?%%‘2%'8%'%?&?% Qﬁﬁ/ﬁr%nﬁﬁ{cﬁﬁfbb%nﬂg. not i ncl ude

hot wat er provi i's enbodi nent ‘and i s descri bed
bel ow.4gsThe absence of a hot water extraction step in conventional nethods

15 makes themineffective in extracting the wajer-sol uble.polysacchari des.
The hot wat er® nAMUBOMOHEABIGN éf%ray%ﬁpﬁ)anfosnso&%?%éfg%ff‘%’ﬁ&c MasEut

1700g of wet @@%Wr\x@/@h%?g\ﬁgre soaked, with gentle agitation, wth

about 6 litres out 90C) overnight, i.e. about 24hrs or
nmore. The 20 ¢CoANYICEMNCEREr eatiben ANTI-MeRaBIANd EFRECTS! t r Assoviated hewithi xed

with 2 volunes of 99% ethanol (at .6 litre er volune). Th ecipitate
resul ting from auBgeodulaions &-W?Ho'ét 9§n§ﬁ°@5 qrh@nﬁl'q%"ﬁcﬁf @%ﬁg ?lxrp]cgl)‘vas
colle d and i OO ; | ,pﬁgé] ind.yophi l'i sed,

obt ai %(Eg 2. 99%%9&9&@@?3@%@@&%&@?322 Sqﬁ}%gh?,%%si due was then
extract ed fore apNTIEABETIPACTIVSY S Bolysaéeharider inAC8iwass raportesi togsigbifioantly

litres of 80% et hanaol solution, with gentle agitation. The ethanol was then
evapor ated and loverleed glieosedeNaltri rate was freeze-dried, obtaining 101 g

A R L R e e
et hanol extract t¢ stimbfate hepafioenersrmptabolism.

25 o . RESPIRATORY AND PULMONARY FUNCTIONS: CS was reported to relax the
bronchial walls as well as having sedative, antitussive, and anti-
inflammatory properties, thus it is effective against cough, phlegm,
asthma and other respiratory ailments.

e CHOLESTEROL AND LIPID METABOLISM: The report indicated plasma

30 triglyceride, "bad cholesterol" such as LDL-c and vLDL-¢, and total

cholesterol levels were lowered by the CS.



treatnments. . 32 Exanple 7: Sporulation of Ganodernma. After 48-72 hours of
‘cultivation of Ganoderma in a bio-reactor according to the 5 exanples 1-5,
wherein the pressure was raised to at least 2 bar, and aeration rate
adjusted to 1:0.4 to 1: 0.6 vlv/m (about 1350-1500 litres/hr), 0.1 g of

Ganoderma spores per litre of broth V\?ﬁ produced. At such a pressure, it
has been found that Ganoderna produce asi di ospores as shown in Fig. 5. 10

The nyceliumwas col |l ected by drawi ng the culture fromthe reactors and
filtered by susEREEGTINERONRANALIRISPRRER: J are ke Wé@%%%%&t%é rm?%g’erﬁ’/@el i um

cake with 30% . REL ' .| | d through a
needl e-felt po%%%@re féﬁtﬁﬁ%%ﬁ%ﬂla?éﬁ? ﬁgﬂoﬁ'{;&)g&tﬁgﬁt rol |l ed vacuum
force to make EResaweie oMeEXUNMDeSFUNGTIONEANDREOODICTVE BISORDEROEINtal The

spores of Ganoder ma vvere@?assed through_ the filters and remained in the
filtered fernehpRROVEMEs 6f IMPotERGe BYiakingde3 VasAepParge of spore counts from

106 10. per m e-+LLl r i r ' ;
di ffer%nt sp'ecp;@'EBE' &ho@gpﬁgJu%ﬁggﬁdﬁhg?e@ﬁfgb%m?ﬁg%%&gﬁﬁfﬁim
subj ected to cefusef v namrowy, add irhibite platelebaghregditionhar ge centrifuge to
concentrate the broth to 30-40% of total solids or by with tw ce-washing

until the fernentation resi dues have been renoved. The concentr at ed

sol ution of; i Ay, | Q6 mf 5 hg. A
Jeld of Jht] SRsRERETreBRAoart e PhaiRvor Bafibatinis Ml ARFCORR¥EE 1 o,
to this iriensisohe follohingnedisabéffézis bdee meenaesdribed:y be produced on solid
grom h mediumand liquid growh nediumwas nmainly used to produce nyceli a.

Thesel8pores of Ganodernma are considered to be nuch nore therapeutic as
Comber <o ) BB PG e WELerd soay gibera 00 30,
same way as described for Ganoderma in Exanple 7. 5 Exanple 9: Variable
be-ad] ust 2d AYTTCARGER ASE0E CAWSIHIGtS HAMIEIAN NaYE PROReS s e
exanpl e, therd4iadlionrafeRiA &S aModdtfha lucidum (popular name: Lingzhi) treatment
15 (e.g., connective tissue cancer model in mice).
» |MMUNE SYSTEM ENHANCEMENT (Bronchitis, Asthma, Allergies, Herpetic
Conditions and HIV Infection); chronic bronchitis in the elderly has been
shown to respond favourably to treatment using a concentrated Lingzhi
mushroom product in a trial involving 2,000 cases in China. This study
20 demonstrated a better than 60% success rate.
» ANTI-VIRAL ACTIVITY: a specific protein-bound polysaccharide component of
Lingzhi extract, known as GLhw-02, has been shown to possess potent anti-
viral properties against herpes simplex virus type-1 and type-2 under
experimental conditions. Under experimental conditions, various ganoderic
25 acids in Lingzhi mushroom extract have been shown to be active anti-HIV
agents, showing an ability to reduce viral replication by 50% at conservative
doses.
= CARDIOVASCULAR HEALTH (High Blood Pressure and Reduced Platelet
Aggregation); two human controlled studies revealed that Lingzhi extract can
30 reduce high blood pressure to a significant degree (systolic and diastolic),



10 Cordyceps grow at a tenperature in the range of 25 to 30C, and at a pH
‘range of pH 4.5 to pH 7.0, and may be cultivated depending on the
paranmeters for periods ranging from40 hours to 90 hours. These paraneters
apply to any stage of the fernmentation, although they may be optim sed at a
di fferent value at each stage. 15 Ho r, sone strains of Cordyceps, such
as Cordyceps mlitaris, thrive in a rgﬁgerature range of 17 to 23C, and

preferably at 25C. Therefore the mi ni mte er at ur e of sucg fungi_
product i on $¥eNeim patigntsmiahag preiousty failedater iasPand tg: esta “‘%%P Y at

| east 1:0.5 t m t he bi o- react or container can reasonably
sustain for yé{%%ﬂsorﬁg%ggﬁéﬁ%'he culture nmedium Simlarly, the stirring

speed or t-hel_l\ssmagRoigEcut/at |EanECT$ $H=|a|ka!topmtemi\£e ;Paxie‘tima)y hinglmi I iesafst 100
rpmto any rate whicl ystain for i ven..val une o

cul ture nﬁd.maﬁcrz@drweéemfoeé frepfmet ofghranig ainck acle fieReitis YanQiSial 1y 1
litre ermjﬂé | ddeficC ¢! in 'Iﬂﬁézrlufj;’théﬁroﬁﬁié bRais %t‘?&h Saﬁﬁﬁé@atot‘bxﬁﬁcond

st age | on cont al ner as a volunme o medi um of
litres in a prpperids, ahichaunder eXperinerital eanditidnseavaye, been ehawn to cprcmtect

productive vol u e 30 litres e 30 ff| |en third
stage, or WGGEFFEFTOEI‘%@"@ ngiqeé*r'%'ﬁ!( dF&HamMO t'QF itPe |Sfltres
al t hough 't foRict R %é%u@@@an‘cbt 6%oﬁrteﬁ§étﬂonde34 The conposition of the
novel mediumgiven in lable 1 shows the preferable concentrations of the

conponents in the medium However, it is possible to cultivate the fungi

w3 SiokedRer Bt B T oo | o Yoo

of Cordyceps milifaris and Ganoderma japonicum the source of mneral used
i's NaNO3 instead of KH2P0O4 and MySO4. It is possible to sustain a
reasonabl e gr oWHUNGMEDHLABONOROEGHOERS] Sinesis 1C§) icaal sippifiganthenpaeeer abl e

concentration aﬁ%rmﬁwn&ngaBI{)ﬁ%U Table 8 and Table 9 bel ow show the

difference in it of wild Cordyceps and Ganoder ma powders

and that of QorMyeerrcard Gempdemm MERDBIARY tEFeERfOPOSasscUEredi Mewits. 15
Chem cal and hygienic tests of Cordy(ﬁé)s and Ganodena powders on the narket

Tabl e13. Anal ysmmunameddatpry dusctione de rahroes BB. antscancas- effenibiesduwvas

55005 604, 73coipepreetd T 98 Biedarahd el ststibBsre . e

(ppm) <1<1Mer gu ANtiDIREETIE E&TI/FOL @Jolmb@baﬁd@lracs Wwas neportéd! k@ SRMITARAY al
nmoul d & yeast, cfu/ gZOOlOOE coil,” Sal nonel | a spp, andAbsent Absent Sfa h
| ococcus aur eudower blood glucose levels.
e ENERGY METABOLISM AND PERFORMANCE ENHANCEMENT: CS was reported
20 to stimulate hepatic energy metabolism.
¢ . RESPIRATORY AND PULMONARY FUNCTIONS: CS was reported to relax the
bronchial walls as well as having sedative, antitussive, and anti-
inflammatory properties, thus it is effective against cough, phlegm,
asthma and other respiratory ailments.

25 e CHOLESTEROL AND LIPID METABOLISM: the report indicated plasma
triglyceride, "bad cholesterol" such as LDL-c and vLDL-c, and total
cholesterol levels were lowered by the CS.

o EFFECTIVE ON RENAL DISORDER: There are indications that CS may be of
use in the treatment of Berger's disease (IgA nephropathy).

30 e EFFECTIVE ON SEXUAL DYSFUNCTIONS AND REPRODUCTIVE DISORDER: clinical

improvement of impotence by taking CS was reported.



35 Tabl e 8. Product specifications of powdered Cordyceps obtained by the
‘met hod provided in the enbodi nent Product descriptionPowdered Cordyceps
nycel i a, produced by subrerged cultivation,followed by drying, grinding
AndsterilizationProduct fingerprintsProteins/glycoproteins: SDS- PAGE and
western blottingOverall: Fourier transfggminfraredFTIR s ectroscoPhysi cal
appearance:Pomder wi th good fl ow propertyCol our: Brown or |ight
brownCGdour: Slightly fernentedParticle sjze; 100 to 200 nmesh,Flown ro ert

. Free-fl owi rH OTHEBS, the rerasts suggested thabCS: cre stimulate enifiropatesis,
conponent s: Tot oufd %ﬁ*&n&rwﬁz%@%ﬁﬂblt aqélsgrgég%l Itlﬁﬁ_l ysacchari des: 20% or

aboveCor dycepi nni t or above
(3' -deoxyadenosi ne): 0.1 % or aboveAdenosi ne: 0. 15% or aboveAsh: Less t han

M or obi AN 410 SNl oRBLoLI P e ST ARAH @m%m”e 1 2528t

CrU gMgdi ?b@@sln%ﬁfu-{é"féﬂNéﬂ%?éltPr@dUEﬂéJR’esQ?%9< 102Total E. coll per granx
102St aphyl ococcus aur eus g r gramAbsent Sal nonel | a spp.

gr amAbsent mt;sb!wwwmatu ralsr seosg/mpr/omnggrgppjmnﬁf/mwdﬁmlommd &regt

Ganoder nma ai ned t hod se

descri pti W@H@Pﬂ%’gmfgel NesH t%gé)Z% %gn @éﬁ@%ﬁit ﬁ £ ow Iby
dryi ngof rp{qulsh%gl Holde 961 rs;éiém;et & MevARsloBy o Sieinghalgehipal MMhg-Shang
Prot ei ns/ gl ycopr 0t ei ns: SDS- PAGE and western bl ottingOverall: Fourier

t r ansf or mNIAQ amemthaaraa)yedi’lnafgww@@{ | Chingsar M@é@@d\dﬂ@‘ﬁamﬁmngﬁﬁﬁd f1 ow

property Li gh htly fernmentedParticle
si ze: éoc%’%gﬁc hcéﬁ’%ﬁwngdﬂ@ﬁeggﬁwl oCﬁvmldrl%H (in 10% solution):5.5 -
6. 5Mbi sture % Less than 5Total protein:28-30%0otal water soluble

pol ysacchari des (PS):Mre than 15% ans / 100@@ er Ash: L ss t han . 7%eavy
metal : I n dweerdinglye the inventien alspy RFRMidakai e ot (Pf@@ﬁPHC e@'@?”{;b

Co < 15 th
the" i noanPicUnEaPE ek IRRES Ksok. Mo (MoatiaBor duffs | YGRARIORAC 1
noul d, CFUhQGrobﬂBFi@saéctE/ityp@lristlnmﬂatucgi mmsmﬂcsoglpaybmtemﬁurmlam ofper
grarrAbsent Sal monel l a s r amAbsent The fun duce
embodil®entkidrgy and rﬁﬁﬂ%ﬁ@ﬂbﬁ-ﬁ‘%’%ﬁb@”@&? i %'50%( flﬂ?fg'%? e B‘?th se

m xtur es O{qo\‘%?ff@r%se@éé’ﬁﬁﬁ%n@&%bﬁgl % n‘lrgnﬁﬁg%é‘%dn?_ Hirs?rﬁtléﬁ%m&tqféast

(formul as are given ow I'n he wet nycelium
W th 10- 20&’ambdémiaalm3mdhud~a @amysebs eatoetyun Gahodegnalapqngs.pﬂouh@epsy

th |1 oid | | b f
11 g neaRarae, GANRRTIA, PS8Ry e CortSDs PRele PRAHE SR Higedtoel fl i8S
obt ai ned by, Hmﬁ?g&”'tﬁé‘ﬁh%‘ntloﬂ”” 8r Fh?‘rﬁHa(Fh\%céhﬁ@alabérﬂgggltlbhe beRierdes gfdrum t o

be well 5d|spersed in the solutions. The obtained rdyceps preparation is
i ndi cated exarmplasmitkCandipr dped (fortaxasmrie nuttitional aepriementiceomprising at

obt ai ned "past e, Cordyceps SI nsi s sh T A re of
nmycel i a an'ﬁa§b09é‘§'°g¥ Jun; n(&@yg@ﬁg m%\qyur[ﬁ, Blridabrma’™ fiibs,
Cordyceps spores, Ganoderma paste and/or Cordyceps paste, produced in

presence of the medium of the invention.

25
Examples are given below of the production of various strains of Cordyceps and

Ganoderma. It should be noted that the parameters given for the conditions of
growth such as fermentation period, temperature, stirring speed, aeration rate,
pH rage etc, are not necessarily limited to the values as shown but may vary

30 within a reasonable degree as is typically understood by people skilled in the
art.



10 shown in Figures 8 and 9. Table 13: Product specification of Cordyceps
‘sinensis in paste form Product descriptionCordyceps sinensis nycelia
producedby subnerged cultivation, followed byfiltration, packaging and
retorting at110 -121 C Packaging fornPaste form of products, quantity in
3kg or custom sed size, packed inlam ed retort ouch. Product fingerprints
SDS- PAGE and western bl ottingProteinsi'glycoproteins: Fourier transform

infrared (FTIR) Overal l':% ectr sco{l Physi cal an e%ar ance..Col our : Brown or
i ght bro 156 ch ub Telitatod deVice

solution):4.5-5 5Total solid % 10:2060nponeht S (dry basis):Total protein:27
- 28%otal water sol uble polysaccharides: 20% or aboveCordycepic acid
( manni t ol Thvesamabowsedr a\ispid wultare mediymdeompriaiag: ot leagt one carbon

b Ad i ne: 0. 15% b Ash: L h 0 - i ith
fhe S ngasoiERedeashetradisa e haybasharatalsall Bipisd BOVRMSER < 15"
ppm < 8. 2 :BRfHITs BnSdghrdciv@Ritamind Witholittheonddd fstceh %dilﬂohélesu%lement

Si ngapor eMedi ci nes Act Total bacterial count, CFU gTotal yeast nmoul d,
CFU g< 102fotitamies), coineralseangr atfer 1arewtia fagiose cutelis aguseerese pglucose,

of "ot her " 2pBLArES. Byd SBPY, oreBe RUMERRE R U3 BRbn Yol Bt vRRY BxrELiet )
have al sovfe aRseuNmfin-Able cdrer qeirulsily ceneswraginymnto nthakdrewdd. ob Tabl e

14: Characteristics of other Cordyceps strains Product. and cell

descri pti &¥anodednani |itaris shows the whitest andfinest nycelia visually,
whi | e1ﬁ. sinensis is the nost coarse.2) The paste of C mlitaris is nore
i kem'Fk flavour3) The taste of powdered C. mlitaris isthe sweetest, that
of | C. opgi g'd?éérot'cﬂsl;b@cbi @lah@d@ma jap@:nd:mﬂﬂ@tﬂN 3et (FER[DI@SMAF]E;.thei me? s. 4)
Filtere io-mass of C, mlitarismycelia is nore_conma t of C

si nensi s &f gpsiitahle syain &iich)as Faapdaimna M@W,A?Wﬂp@'@bé&é%gﬁt"’ﬂ%ed

i nside the f LIt akilS, LSO i . hat i LS,
ont'yone. YRR oBear Bebl- rRpHinsE SIoF o HIaRCHoH! Hididif (b 27 HE LS,
Cor dy cepsi30°€o (referablyaot@y fori 65 atayd. (A BuRhbleeamoust apfy fuange was ythen
different, whichcan be rovided if re ui,red. Active cQ und: rdycepi c

aci dCdft erhasvested angiysedAto; 'aowléﬁeo%ﬁ%&%e%} q@guwéﬁﬁﬁgmfla%ﬁ@ Qi | e
C. sinensigsg) = A0 ctive conpound: Cordycepi nThe content of C
mlitaris af@"%%%%‘i‘é@@"!‘%‘f% e higher than that of C sinensis. Butexistence
of Cord ceinin C 40 ophi ogl ossoi des is not yet confirnmed. Active

d: Ad i ne: Hi gh i . mli i d hi.ogl i d C.
i mons! s. ANV Biebe HUHTP s RIABRISR BOTBHENGr STaki Rionde
I nhi bi tor, Eaiuﬁfm @rl@ﬁ%éx&r?as@s,@rﬁ h A0TSR Phediuf@maple 3§ In aP% @ar at i on

of Paste Form of Ganoder The sane nethod as the above exanpl e was
enpl 0y26d, cuntidaldlaskf utostased:t #tat21°C for 20 minutes, and inoculated with 6 of the

slant cultures of Ganoderma lucidum APN3-1, and subjected to the following

growth conditions:

e pH of 5.5 (adjusted before inoculation)
25 e 29°C
o the flasks rotated on shakers at a speed of about 160rpm

e culture period of 72 hr.

The 1st seeding culture was terminated when the growth rate reached the
30 stationary phase. A suitable amount of cells from the 1st culture was then used

for the 2nd seeding culture in a liquid medium in small stirred tanks.



Ganoderma was used instead of Cordyceps. The product specification of the
‘Ganoderma paste is shown in Table 15. 10 Table 15: Product specification of
Ganodernma in paste form Product descri ptionGanoderma produced by

subner gedcul tivation, followed by filtration,acka in and retortin at 110
-121 C Packagi ng fornmPaste form of pr cts, quantity in 3 kgor custom sed
size, packed in | am natedretort ouch. duct
fingerprintsProteins/glycoproteins: SDS-PAGE and western blottingQverall:
Fourier transforminfrared (FTIR)s ectroscoPhysical

appear ance; . : rlg)%/gq |, i : I £ S : ;

f er ment edggg'? eﬁﬁ?%e%%éso u ?%%'ﬂt' %%trgé @%%@@JWJ@I%\%@&%%%%%H@M S
(dry basi ¢$Yablet &) iprag ditre: Bid-12atosal foraerampls, ub|opeagteaaifhiivel Heandl5% or
aboveAsh: Less than 7% 41 Heavy netalln.conpl.i.ance with th

Si ngapor e&iRl:afitige OA&'QQ%'e(%?rc@EﬁSﬁEI?&WWiS'B% :@Qajg@sl%r Bk r i'ﬁ‘? FYSEMS home
0.01 c j o AL & LRb, Vitdsh i pvediied al
bact eplylal %%%t?ﬂll% agﬂ<'1‘2102_|_0tHa?@ﬁglg\é}%és&a%ﬁ?%d?%ggﬁg< 102@%{;‘2{&% -ﬁgf)l i,
per gramiiseedtcsitaphyonaboctud%aof inesuluper i.gr rditiesdnt Sk litreak The following
ramAbsent Exappl e 12' Manufactyring of Cordyceps "fortified" mlk 5 The
nmanuf actuﬁrﬁ‘ﬁ{ﬂ)ﬁ’q iofs WErYy 8INEGr tified UHT nilk was conducted in a
standard Tetra Pak UHT (ultra-high tenperature) plant. 300 liters of fresh
mlk was | oaded into a mxing tank - Tetra Alm x, in which 1875 grans of
Cor dyceps pastee piHt5hS gadjosied meforecinbcditiadpo was added to make 10 a content
of 750 ng Cordyceps per liter of mlk. After m xing thoroughly, the mlKk
was pﬂ@- heat e@ t°F5C before punped to the high pressure honogeni ser, where

it was honogeri z f RN f ) fGogegeni zed
m | k was punped ?%a?hgqﬁgé?is?igg@e@ttlogﬁgbf tﬁﬁﬁﬁ_ﬂjﬁ&%%’f g?%%{ was heat ed
to 140C for 4 tigeonituid hemediuwhled wher@5C. “Thémtooinednsi | ultvae Iihiediumped t o
an aseptic buf nk frorﬂﬂmhi gh an aseptic packaging line continued to

fer t
produce fi ni shé‘B{u@i‘)&éﬁﬁ%&S’@ W'Rl&-n 250 m packs. During the nixing process
in the Tetra Al q&bo%ﬂﬁe@%ﬂ%&?@@?ﬂﬁ'ﬁte was wel |l dispersed into the fresh
ed In e

ml k. No fouling was detec UHT process (The 20 "fouling" is

referrngd to a «rehtigatiornpddod ¥8fouve i n pipes or flow in ultra-filtration,
where organic particular matters are bl ocked in pipe and cause the
processi ng and hygienic trouble). As shown in the Table 18, there was no

significa .f : i glf%mjl h i r the
"Before U{_\*ﬂm tgégafggf %%‘g%ﬁﬁd&? lpb:}?fxrﬂ!jbé%@gd' to Qg‘ ’t%f)(?ﬂh Bsboﬁfle%% Srgncggsed on
refracti veofithde2nd sdduing edltires or 8% af inasuemt wassudeskto inbaulate 800 \itres The
increase in viscosity was,al so_insignificant, (i..e. fr 3.¢cps)..51In
hpects of ek rebntes (el et Aty HonpE eittelring writal, od sk FERgre
mout hfgel . of 54 suitable fermentation medium. The volume of the medium may actually

range from at least 400 litres and above. The tanks containing the medium are

first sterilised at 121°C for 30 min and were maintained under the following

conditions:

25 e pH 5.5 (adjusted before inoculation)
e 25°C.
e stirring speed 200 rpm.
¢ aeration rate 1:1 v/iv/m (about 36.0 m3/hr for 600 litre).
e cultivation period 72 hr

30
A yield of at least 3% for G. japonicum can be obtained.



The incubation test for the products at 35C and 55C for a period of seven
'10 days showed nornal and satisfactory results. The shelf life test for the
products at ambient tenperature for a period of nine nonths showed no
grow h of mcrobial counts and an acceptabl e sensory result against
ordinary UHT m |l k. The analysis of th bt ai ned product is shown in Table
16. 15 Table 16: Product Analysis Record Sheet Raw M | kpHBri xSedi nent ati on
% vl v6. 5313. 1< 0. 5UHT ProcessTest Bef ore UHTAfter UHTCordyceps

M | kH6. 596. SOBri x14.014. 9Sedi nentation % v/v< 0.5< 0.5Viscosit c

s23Fi ni sh I } . I A nmoot h
and creany ed| &eéllﬁf rﬁﬁzgénss%/oﬂ\@?é%&mgtﬂﬂhg #E{xegﬁgltgelﬁgﬁq&{eﬁ Ie?éddg% %{rﬁg
Cener al nifittadnlg ftarsindha vacapar fiterpa fiier plfetslstorfh)eidostatld: Rrexss. AdpdeDr‘rQQ of a

I thod f th f fortified
Dventi on KooIsusaHium ARG e 0% Gnomah as Stelfadpfbfiictor THICRAE |
43 Fregh midKinehf Gisd Ior\ @@bublen@orté réthﬂ“I/é’chnH mwéﬁéhbysreéz@hﬁymgl &nd skl m

m |k, reconstitut ed m and the |ike. Step (2)° Pasted |ngred| ents
refers t o fiamehtond fh:furaaltht\% %Q%t efi prcvtgrnewaermtstarmde dec filamenjous flone

h f th
B Tt rod dMAarasd by amier e 4 Pafficle higbot, ek 208 paSHgs A bRkl o) "
Thi s proc%%vdé%%%h%édkﬁbeﬂhﬂo@@mmuum barfsl di spersed into liquid mik.

15 1V) Step (5) Mxing the mlk + paste m xture and heating to 75C prior to

UHT treatnent. 20 V) Step (6) In addltlon to breaking down the fat gl obules
in the.mil Juc .

N ndusﬁpl al

particles f@fmé,ﬁ@gaﬁ@@.@f the paste 25 VI) Step (7) (8) & (9) UHT
treatment Tefers to a process in any kind of UHT plant where the m xture is
punped through a cl osed system and treated at 135-150C for a few seconds,

i ng cool Guldghil =82 (FIRQLRTIEELof S HUIALEPN 918 IR et or e

firstly grown on and kept in the slant or plate agar medium (Table 2) at 24°C for

156 3-5 days. The slant cultures of G. lucidum or G. tsugae were then used to
inoculate 50 ml of liquid growth medium (Table 3) in a 250-ml Erlenmeyer flask.
The mycelia were subjected to shake culture at 25 - 29°C (preferably 27°C) for
72 hr on a rotating shaker at 160 rpm.

20 For commercial production of G. lucidum and G. tsugae, ‘multi-stage
| fermentation as mentioned in Example 1 was used. The mycelia yields of G.

japonicum and G. tsugae are close to that of G. lucidum.

Table 2: YM slant/plate agar medium

Ingredient Content
Yeast extract 3g
Malt extract 39
Peptone 59
Dextrose 10g
Agar 20g
Distilled water Up to 1 litre

25



44 VI1) Step (10) Any kind of aseptic packagi ng machi ne together with
“aseptic holding tank is used to pack the obtained fortified mlk into
different types of UHT mi|lk products 5 with a long shelf life. VIIl) Step
(11) Different fromUHT treatnent) a standard pasteurization process can be
used to 10 prepare the pasteurized for%}fied mlk with a short shelf life.
Exanpl e 14: Preparation of "fortified""m |k by Cordyceps/ Ganoderma extracts
Extract of_the rd . and/ o noder ma..yent i o i n, Exanpl e 6 were 15
Gsed Lo T dabie 3 BrathMeiym EoECaRACRie RIS ad RangHRTN IRRRnielR o of
Cordycep.nﬁremngderrm im the same way as | hdop@n€dy/l N the nethod deéscri bed
I n Exanples 12 and 13. 20 Exanple 15: Preparation of "fortified" mlk by
gi gg po "%WLLdBEQe fTom Cordyceas/ Ganoder na SPRBES Spor es of Ganoderma or

r dycep$-phtatned—accordimg—to Exanmptes—7 —TEsSpectively, wWere
col | gct gd,MJaﬁ § E\ﬂqﬁnnd dei gd—f—GL—eiaWp' e "&osﬁsmg g doubl ey25 €6Re rotary
vacuum diNeNQay by freeze-drying. . The obtai] } | to
mi | k accorepsigxtractipepiances 12 and 13 for the?¥8 eparation of a milk
conposi tigyataccordi ng to the invention. Exappbeo 16itrePr eparati on of
"fortified™ mIk by using paste nade from 30 Cordyceps/ Ganoder ma spores
45 Spores of Ganodernma or Cordyceps obtained according to Exanples 7 or 8,

respect i vélhe antitee goefise ed able | Deferd the dculiivation det @ldiotert streingmfes 10

or 11. Th Lo ) t ' |

Beanpi cs. AT, PSR e IdAR ek Biat, e LSRRy T6f BoRirha

pr ot eodl ygapomicud YTabkotHi nFom dhantkr rstrainsci afu BanudefmadyiKEaBOgi ardsi s by
SDS- PAGE and Western Blo_ ttinc~ 10 To date, r{BfnP/ st udi es have .i ndicat ed
that one MBSR4dHPrareiusesRT e Mingrahsres Y19 @”’Bém%mftﬁﬁm

Ganoder ma ihdes

v 1 e s HpedfERadhG Riribésiflo 3500 BHETHR PRIbRmIPasIRARRIEY
mol ecul ar tweirgierd\NaN®3)12- 18 kil o Dalton (kDa) in Ganoderma | uci dum were
found to have i mmunosuppressive activities

10 Example 3: Cultivation of Cordyceps sinensis in fermentation device

A liquid culture medium comprising a carbon source, a nitrogen source,
vitami.ns, minerals and other growth factors from raw materials of glucose,
maltose or powder, yeast extract, and food grade chemicals was used. In order

15 to produce the Cordyceps, for example, C. sinensis, an isolated strain was
firstly subjected to solid medium culture. The strain C. sinensis APN 4-1 (FIRDI-
36421), was grown on and/or kepf on YM slant or plate agar medium (Table 2)
or the PDA medium (Table 4) in test tubes or agar plates at 25°C for 3 days.

20 For the 1st seed culture, shake culture making use of Erlenmeyer flasks was
used as described in Example 1. One litre of the broth medium (Table 5, or
Table 6) contained in each 5 litre conical flask was sterilised at 121°C for 20
minutes and inoculated with 3-6 slant or plate culture of the C. sinensis APN 4-1
and were then grown under the following conditions:

25

e pH 5.5 (adjusted before inoculation)
o 25°C



15 [H Tsunoo) et al. US Patent 5,334,704 (1994)] or anti-tunour effects
‘[J. Zhang ef al. Bio. Biotech. Biochem, 58) 1202-1205 (1994)]. The

pol ysaccharide fraction of Cordyceps sinensis was found to have anti-tunour
activity capabl e of suppressing the growmh of nouse Sarcoma 180 in vivo
[YJ. Chen, Life Sciences, 60) 2349- 2359g (1997)]. 20 SDS-pol yacryl am de gel
eIectrophoreS|s (SDS-PAGE) was used to separate proteins in the extracts

obt ai ned by the scr ased ily_an their nol ecul ar
wei ghts. SDS-*® é@é%ﬁé&aﬁfgeﬁ a rtsh"‘ ) %%‘-5@15 &Rer e prepared
according to gtangay (as described by Bio-Rad). 25

El ectrophoresi s was r%grQth gﬁ?ﬁb Mni-Protean 3 Cell, Bio-Rad in a buffer

system (| ower and upper) 0. 025 MTrl s, 0.192M GyC| ne and 0.1 % SDS, at pH

8.3. The extracts (0.5 nt buffer
cont ai ni nd 05t h@@r\q S Tt g o8 e B TP UGS
0.02% 5 R{‘ &?co it 09itre5 6t Mb?@ o t?\e(faﬂnenﬂa)uo%ﬁec‘hgﬁﬁg‘kbwt o the
gel an oresed at~a constant 300 vol a

hours. Thd) g/eere smerlhsedqemagl?@éoeaOfmmu&&s hedghen ihoculatedawith 2 liges of ut i on
conposed

pLhanol . 0% .acetic acid and d0u vt d th
st ai ned fg? AF F ¢ fhe 13 S?ﬁ N r?a4 PWOQU ﬁ?g(f%liﬂv%lp growt "

cont ai ni ng:oﬁ@‘r’t’ibﬁ%yb@r@%am@alﬂé&/o Coonassi e, 10% acet i c acid and 40% wat er
(v/iv). Cels were tained 1n a solution of 7% acetic acid, 5% nethanol,

and 88% water (v/v), and preserved in the solution of 7% acetic acid, 5%
nmet hagB and Z%EIrslgerol (vlv). Gels were 5 covered by cellulose fi I nms and
air- i ed. Wt BHP: lotting was perfornmed by transferring the bands on the
SDS- P AGE gel, o ni trocel |l ul ose menbrane using Mni Trans-Bl ot

El ectrophoretic Transfer Cell) Bio-Rad in a buffer containing 25 mM Tri s,
192 "M G yci na, pétation8rate of 1c@Q@t1:019 wHl/inaes@ED 2780 d/ruforeb0 litres tofof 90
mA for at |east 18 hours. Transferred nmenbrane was stained by Bio-Rad' s

| mun- Bl ot Ki t MediggYect gI ycoproteins. Fig. 6 and 7 show profiling of
proteins, glycop accharides found 15 in the active

i ngredi ents of® Géﬁog\:g;k’jr)a%@um hﬁfand Cordyceps sinensis. Acute oral

t oxi ciftey test ONncitivatidn peddd 48lle and 10 fenmal e Sprague Dawl ey (SD) rats,
6-8 weeks old) were 20 obtained fromthe Laboratory Animals Centre,

Nat i onal University of Singapore (NUS) and acclimatised at Ani mal Hol di ng

Unit, Kent r GRoed
toget her | 2ol s TARFRE frveaé o cs Yiiens ko g '@F oHLGRNSURAARITT, |
at 40- 70%fﬂe&6d)r§ Reorr @aimples Biobafitts)edatle cmnﬂélningua Jvalghe @fnﬂOCLZntr’reeurordar K
cycle. The aninmals were fed 25 conv nt i oq | abor r 8} ﬁ

unlimted @Qfﬁ)f)f/”@ffeﬂ?“lem@tﬁ@ rw&ti@.m gam@q(y tegi{[ﬂ g E&eﬁé’é ”E)Qr§| ly
adm nig{ er h e h rded
Tt 8 or & A et o T e K N b A e
and al | ocamediuno weee tsherilidedtatdi A@dor 30 miputes nesnecyletient by gavage with

Hefo ")

"Powders of Cordyceps and Ganodernma, 2g/20nl suspension" to give a dose
equi val ent of 2g/kg rat.

e pHb55
o 25-29°C
25 o stirring speed 200 rpm
e typical aeration rate of 1:0.5 -1:1 v/v/m (18-36.0 m3/hr for 600 litre

medium)
o cultivation period 48-72 hr

30 When the mycelium had the end of its exponential phase or had multiplied
enough for the purpose of production, the bottom valves of the 800 litre bio-



47 3) The ot her
at 20 m/kg rat.
and then hourly for the next 5 2 hours.
at | east once daily up to 15 days.
of water consunption were nonitored.

were recorded and the rats were eutha

‘wat er

4) Al

10 rats were used as the control

Af ter
?%ed Post

gross pat hol ogy observati ons were nade.

Ganoder mar

stances were a
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when the i nvention

&, Yhdh
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ani mal s were observed 2 hours after dosing,
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Body wei ghts) anpbunt of feed and | evel
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rnorten1mas performed and

B Rolpcledeand
§%ﬁg§]e rved

pr ocedur e 388k of eﬂyvnaatter wasi 6btairtecb frotro eBERbidaaaetotr ahisléaklé)masi then Fi xed
Dose Method TG 420. A ose of

admi ni st r 40 n°nl"f‘mg|91‘bbﬁt96’uleaf9
) Met h?
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grans of

et hanol

10

15

extract o

< BPAEEG Has THEN perRage e o

times until
centrifugation at 500 r
evapor at oTahle 4. Ratato dextrose apar madiunnf 4050C.

Et hanol

Ty el Ritior iR o

do'ﬁ%%(edto&? Ff’ro%mlgi 'ggmn%eﬁ gmh R%é ro%ﬁéln%{j] PredaRRhtGIS RO S
Exanpl e 2WwaB, gmmdadetw Bomiltendp a rmarim‘ramzs mﬁd@OatZQﬂwmﬁshrrJMeobmetbd:
were imersed in 800 m of 80% 30
and repeated several
48 The residues were renoved by
was renoved by a rotary vacuum

simlar

M Wgﬁm ght,

t he nycella wer e col ourl ess.
pmfor 5 mn.

Ingredients Content
Potato extract 4.0g
Glucose 20.0g
Agar 15.0g
PH 5.6
Distilled water Up to 1 litre
Table 5. Flask medium-|

_Ingredients Content g/l
Glucose 40.0
Maltose powder 20.0g
Potato dextrose broth 24.09
Yeast extract 10.0
Water Up to 1 litre
Table 6. Flask medium-2

Ingredients Content g/l
Glucose 40.0
Maltose powder 40.0
KH,PO, 1.5
Yeast extract/peptone 20.0
Water Up to 1 litre

1948 oD ditce 20 1

200



5 The extract was freeze-dried over night to prepare the powdered et hanol
‘extract of Cordyceps nycelia for animal studies. ii) Protocols for

eval uati ng i nmunonodul ating effects in mce 10 Protocol 1: In-vivo studies:
To investigate whether the sanple stinulated nmacrophage activity in mce,
two doses of each sanple were dissol vg&%i n water and each was given orally
once 15 a day to 5 mce for 14 days. ontrol mce were given only water
(control group). At the end of the treatnment period, all the m.ce were

kill ed angXah ple ndi el ivation of CeRf HS 1 &AM VG RPS Eg.“"‘c.ﬁ ot dBS
The macro from: ] ted: groups were prepared and 20
I ncubat ed S ig S‘g&aééﬂfvmﬁg?nﬂﬁgfaigl spat di ffgrelrcl)t effectors:
target ratios (10:1, 5:1, 2.:1 and 1:1 ). After the incubation period, the

cell mxtures were treated with ML nd r sing a mcro-plate
reader. THEeAINS SOFHICEPTEHAGHS @‘P&ZT%/@%ﬁ g’z%g?ege(jf’%r%bﬁ;ﬁ%s W‘F‘é‘f‘&@gh“s
signifgca i f i Wi LSS | e
spl een% frwoprr“ﬁj B'n:{ ﬁfela egﬁ%ﬁ?g%ﬁﬁa%ﬁoeggﬁgﬁgldg sg Ednégl 'ewglree?? sus%gﬁg iegg of
spl enocyt es Yhissipnepaptate adar mptieno(Jakle 2Aeate25Q fodddedayst d hecsiast |

' | d d as fol lows: .. 49 i) Negat i |: cell
[t eat oa- itk 06 & GeR, £ metRrahilito o Corrt gl fsie viear e ©
| munost i R ayts. 5bP§ﬂaIBfeJ &gwtn\- nieidiL)mT(d%,%bg_Bé@ th Tedlé S5W8)eirf rasatgd Wi th

di fferent doses of sanp i v) Treatnent cells were treated with
di f f er ent Etlepmeyer flagkpl Ehaamycelid wase istikieciess tas shakecaultyreat 153 fon 72

Treatpent 3: cell.s.wer eqt ith different doses of sanple and opti nal
doses 'bof &59"@ BC}tamgs.Sﬁi%ér'lﬁeﬁ@eﬁ%@' were incubated for 48 fours. After the
i ncubation period, the cells were treated wwth MIT to evaluate the

activation of splenocytes by the sanple. . o
For commercial production of C. gracilis, C. memorabilis and C.

O o

5
)

ophioglossoides, the multi-stage fermentation as described in Example 3 was
used.
15

Example 5: Cordyceps militaris

It was found that this strain would not grow well at a temperature higher than
25°C and also would not grow well on the agar slant/plate. By addition of 0.6%
20 NaNOj; or 0.01% Riboflavin (vitamin B2) to the YM agar medium (control, Table
2), the cuitivation time was shortened to 3 days (grown on the fortified medium)
from 7 days. Cordyceps militaris APN 4-5 (FIRDI 32219) was grown and kept
on fortified YM medium at 17-23°C, preferably at 20°C for 3-days before using it
for inoculation of the multi-stage fermentation in Example 3.
25
The culture medium (Table 1) for the cultivation for all other strains of
Cordyceps, therefore, differs slightly from that used specifically for Cordyceps
militaris (Table 3). For all other strains of Cordyceps, KH,PO4 and MgSO,.7H,0
were used as the mineral source, and for Cordyceps militaris NaNO3 (Table 3)

30 was used instead.



The val ues obtained fromthe various groups were analyzed to determine the
‘statistical significance of the differences. 15 Abbreviations: PBS:
Phosphat e Buffered Saline MIT:

3-(4,5-di nethyl thiazol -2-yl)-2,5-di phenyl tetrazolium brom de Con A
Concanaval in A 20 LPS: Lipopol ysacchar'pe 2) Results i) Protocol I: !'n-vivo
I mmuno-nodul ating test in mce 25 Treatnent of mce with 80% et hanolic

Fesul s ed Thednetnanaer srastanef earile deriird i GEREReses YoM ac 1 ow
macr ophaaﬁ%s%iw %FESF‘ 'bt\ij]veﬁri&:arﬂ; dNHoRinchideMasy erfprerhecivatdrtextiictiohce

treated 107 m . the extract was al'so enhanced when tested at
t he hi gheTherinvéntiont progides. a 30ethodtwitioh includesawstep efinghvaiensyidetiamg t est

in mce: 50 I.n the absence of .t el 0h et olic
ext ract of"’"@?} d?@?ﬁ@eﬁyﬁ'@ iaénelb'?{ccgﬁt %iv%oﬁgﬁpﬁg%ﬁgénfr? §°g§'§b'se?§ﬁ‘?’ﬁi tg%t ly

i ncr eaged phadiBRACAINGI. The! WAl @lsk@Mayalébibeomired witte appte beffer anfjustinig-it
optimal and optinmal "anpbunts of Con A it significantly increased T-

| ynphocyt ¢o aboutpldyiOonl y at the 5 highest concentration tested (10 pg/ni).
At this concentration, the extract significantly increased B- |ynphocyte
proliferation only in the presence of optimal anmounts of the LPS m togen.

gle ai ms Exanfplec@:iExteddtionigrocess geCortyicepp badactivieongoddiéntsgi , conpri si ng:
I O-reactor; an

10  According to conventional methods known in the art, the active ingredients of
Cordyceps or Ganoderma are extracted for water-soluble and ethanol- soluble
compounds. However, these conventional methods of extraction do not include
hot water extraction, which is provided in this embodiment and is described
below. The absence of a hot water extraction step in conventional methods

15 makes them ineffective in extracting the water-soluble polysaccharides. The hot
water may also be buffered at pH 10 for further efficacy.

About 1700g of wet Cordyceps mycelia were soaked, with gentle agitation, with
about 6 litres of hot water (about 90°C) ovérnight, i.e. about 24hrs or more. The
20 Cordyceps were then filtered and the filtrate was then mixed with 2 volumes of
99% ethanol (at 6 litres per volume). The precipitate resulting from the addition
of the.ethanol to the filtrate was then collected and washed in 50% ethanol, and
subsequently lyophilised, obtaining 2.9g of Cordyceps polysaccharides.

25  The residue was then extracted for active compounds for a further 4 times by
using about 4 litres of 80% ethanol solution, with gentle agitation. The ethanol
was then evaporated and the resultant concentrate was freeze-dried, obtaining
101g of solids. The use of any other solvent other than methanol, acetone, will
be evident to any skilled in the art.

30
Both the water extract and the ethanol extract can be used for therapeutic
treatments.



5 a liquid nediumincluding water having at |east one carbon source and a
‘volurme of at least 500 litres and a pH of at |east pH 5; and neans for
agitating the liquid nedium and means for naintaining the tenperature of
the liquid mediumat a tenperature of at least 17; and 10 neans for
aerating the liquid nmediumat a rate oj at least 1:0.5 v/vim and anti
foam ng agent. 2. The apparatus of Claim 1l wherein the nmeans for agitating
is a stirrer; wherein 15 the stirring speed is at |east 100 rpm 3. The
appar atus of Claim1 wherein the liquid mediumfurther conprises yeast
‘extract. E%Qméhleyh%@g?ﬁﬁaﬁ‘ﬁ Gnddening) 1 wherein the |iquid nmediumfurther
conpri ses [ fiaving a concentration of at least 15 g/l. 5. The
appar at us of Claim1 wherein the | i quid nmedium further conprises a peptone

conpr 1 ses Ak b i BBUR At 8RR, 8L Babatlihs I 2 16 rpadidr ReBBRiNIC e o
glhﬁcggga; ?&gn g@s @@Iméremﬂﬂfeepfes@hae Wiag Uraibedetdi atnebst Qnmr andmaratﬂm 30

t
wher ei n t natel adj(!)ﬂstﬁd‘rgﬁlcar@}‘? []Iﬁf Eg{f?g@}ﬁﬂ? @qublégﬁs&p@i rﬁ@ )cggcgnp ation
f at | T d
Y wher ef n aanbter B Pel bl O ARre PSR, At SIER LpRAGAIN e © &

car bon SOLHe%‘ﬁS‘ouﬂ@théHGamummpmdube@basnmolspMas shows ih iFigii mad| um
further conprises nmaltose having a concentration of at least 30 g/l as one
of the carbon sources. 10 11. The apparatus of Claim1l wherein the liquid

el Ui U e IR R AbLARS b tﬂﬂr@eiﬁé CRRUFE Frord 2he TRactdrBagAd us of

rum rises magnesi um sul phate as a
m neral sdijessd by asihd avhwmpﬁmeabua fitter m‘easrtobmm:artbe mnydedium epkedwitedi um

I)u(r)t5h3|r| Cgﬁgqﬁ:ﬁﬁggggrnﬁtle?r%t?v%lﬁ can %avhl?&eg Ponucg‘?\nt rr?etéo‘?g & pgfyels%?St
filter medium by gravity or by a controlled vacuum force to make the wet

mycelium containing 10-20% of total solids.
15 '
The spores of Ganoderma were passed through the filters and remained in the
fitered fermentation broth (liquid residues). A range of spore counts from 108 -
107 per ml of the filtered fermentation broth was obtained for different species of
Ganoderma. The filtered fermentation broth was subjected to centrifugation by
20 either a nozzle-discharge centrifuge to concentrate the broth to 30-40% of total
solids or by with twice-washing until the fermentation residues have been
removed. The concentrated solution of the spore was then dried by spray drying
or freeze-drying. A yield of up to 3.0 gram per liter fermentation broth was
obtained.

25 .
Prior to this invention, such spores of Ganoderma could only be produced on

solid growth medium and liquid growth medium was mainly used to produce
mycelia. These spores of Ganoderma are considered to be much more
therapeutic as compared to the fruiting bodies in TCM, and are highly valuable.

30



source. 20 14. The apparatus of Claim1l wherein the liquid nmediumfurther
‘conpri ses nonobasi c potassi um phosphate as a mneral source. 15. The
apparatus of Claim1l wherein the liquid nmediumfurther conprises nonobasic
pot assi um phosphat e having a concentration of at least 0.05 gll as 25 a
m neral source. 16. The apparatus of of the preceding clains wherein
the fungi produced by the large scal eaép-)yoduction are Cordyceps. 30 17. The
apparatus_of any of the preceding clains wherein the fungi produced by the
| arge scaEXample8: Sporulaiian @LLOMIVCERS 53 18 The apparatus of clains 16
or 17 wherein the terrperature of the liquid nmediumis at least 17C. 19. The
apparatus of any of claims 1 to 11 wherein the fungi are Cordyceps 5
m | i f ari sCoRfycePsspappamwara pragucedyin die sarmenway as desaribgtbfasiGanagermangi are
Ganoder madngom Eeugl 10 21. The apparatus of claim 19 or 20 wherein the
m ner al odiumnitrate. 22. The apparatus of claim?21 wherein the
concengration of sodiumnitrate is at least 0.05 g/l. 15 23. Cordyceps
whi ch s obtai ned by the apparat us of cI aim1l. 24. Ganoderma which is
obt ai ned E £ péariable conditions lezsl-8A nul ti-stage nethod for
cultivating fung| inali qw d rredl um conprising: providing a source of
fungi; inocul ating a first stage liquid nmediumculture using the fungi;
ag Io \tN a]g Io Pg ;h@%érég@&?r%tlﬁm kampibsgiden about mayebeladiustéd s itTay aeptangi
eriod o

¥ ev%ent to any skilled in the art. For example, the fungi of Ganoderma and

10 Cordyceps grow at a temperature in the range of 25 to 30°C, and at a pH range

of pH 4.5 to pH 7.0, and may be cultivated depending on the parameters for

periods ranging from 40 hours to 90 hours. These parameters apply to any

stage of the fermentation, although they may be optimised at a different value at
each stage.

15
However, some strains of Cordyceps, such as Cordyceps militaris, thrive in a
temperature range of 17° to 23°C, and preferably at 25°C. Therefore the
minimum temperature of such a fungi production system is preferably 17°C.

20 The aeration rate is usually at least 1:0.5 v/v/m to the maximum the bio-reactor
container can reasonably sustain for a given volume of the culture medium.
Similarly, the stirring speed or the speed of rotating the shake culture flasks
may be at least 100 rpm to any rate which the containers can sustain for a given
volume of culture medium.

25
The volumes of the first stage fermentation is usually 1 litre in a 5 litre conical
flask, but it may be as low as 500ml. A second stage fermentation container
usually has a volume of growth medium of 50 litres in a typical container of 76
litres. However, in order to be productive a volume of at least 30 litres may be

30 sufficient. The third stage, or production stage, of the fermentation may be at
least 400 litres although it is typically 600 litres or more.



25 inocul ating a second stage liquid mediumusing the first stage culture;
‘agitating the second stage liquid nediumwhile letting the culture grow for
a period of tinme; inoculating a third stage liquid mediumof at |east 500
litres contained in a bio-reactor using the second stage culture; 30
agitating the third stage liquid rrediulmf\/\mle |l etting the culture grow for
a period of tine; 54 maintaining the"Tiquid nediumof each stage at a pH

of at |east approximtely pH 5; adding at |ea ne, car bon, sou t he
li qui d medhencampesiden ﬁé@@.nfyeiz@ﬂedrwgﬂ %?Hda&tﬁbq@ %ﬁﬁ?‘é’g%ﬁr?'{ﬁi‘?e’ab%
conpri si ng_st eps .for in . UMD MRS ssible t
ph(r)rgphat e,%O%%Jﬁ@éPGﬁm %ﬂlp g?gpgﬁgﬁ{;’eggﬁ %)%t?fd é%’?ipi nt o tég'émgtggg?]d or tohi rd
stage | i quBivaRdineTiurigi witfhet tesstB0 ofl ofl glucosts 3Qiglihefr medapei 49 gl alidi ng

yeast extract to the 10 sec r]g thir t iy d medi um having a
concent r atyeast extragt, 0.8a4/! Qﬂﬁ’( 2'?0(.54 gd g/ﬁgf} any of the preceding
clai ns.wherein the yeast extract contains vitamns. 15 29. The nethod of

C ai m§5 further conprising the step of adding at |east one tA/pe of m ner al
to the seqyrdhergrowth chestiameofl Coudyseps dniliiaris3mnd Basodefmadapenieyah o9
wherein the mneral copprises esi um . he f

C ai m 29 A9HFe AT MRersy HEPG 'S 3 E‘égeﬁwo}gggﬁ@“p%‘[%a@g%gﬁ E)ihlg?p%gg) (l,é) 32.
The met hogoogus iRl ANréSsdnHBIE Groh@iRaieshha esisientratiognsfsil ugi sithphigh éhes t o
the secona or third stage |iquid medium having a concentration of at |east
0.05 gl | . @éferable carchotratién @& 20 29 further conprising the step of adding

nonobasi ¢ pot assi um phosphate to the second or third stage |iquid nedi um 30
such tIfat it has a concentration of at |east 0.05 gll. 34. The method of

C ai m 25 fHshBer TAM@BIsHdDable 9 below show the difference in quality between that
of wild Cordyceps and Ganoderma powders and that of Cordyceps and

Ganoderma grown by the proposed embodiments.

15 Chemical and hygienic tests of Cordyceps and Ganodema powders on the

market

Table 7. Analysis

items Cordyceps Ganoderma
10% pH 5.5-6.0 5.5-6.5
Moisture % 4 4
Protein (Kjeldhal, N x 6.25) 28.9 27.7
Ash (Muffle furnace, 550°C) 6.60 4.73
Copper, Cu (ppm) 21 7.8
Arsenic, As (ppm) <1 <1
Lead, Pb (ppm) <1 <1
Mercury, Hg (ppm ) <0.1 <0.1
Total aerobic plate count, cfu/g 500 260
Total mould & yeast, cfu/g 200 100

E. coli Salmonella spp, and | Absent Absent
Staphylococcus aureus

20



55 culturing the fungi in first stage liquid nediumfor a period of at

‘| east 48 hours; wherein the liquid nmediumhas a volune of at |east
approximately 500 m. 5 35. The nethod of C aim 25 wherein the step of
agitating the first stage liquid mediumconprises the step of rotating the
container of the nediumat a rate of | east 100 rpm 36. The nethod of
Claim25 further corrpri sing: 10 aerati the second stage |iquid nmedium at

arate of at least 1:0.5 vlv/m _ and culturing the fu of at
| east appTakler8t Brodygt ﬁpeﬁff'qq#@%%%rﬂ?‘%@%{@é' Mﬂﬂ?ﬁgﬁr"bg?'qeégby hours.

15 37. Th nﬂ{b‘ﬂ tthe step of agitating the second
st age Ilqﬁf%ﬁaagﬂgﬁ%@nﬁ*ﬂég S H'ﬁérbg the second stage |liquid nediumat a

speed of at |east 100 rpm 38. The nethod of Clal m25 further corrpr|5| ng
t he st eps of- 20 %_e_r_a;.nnfhnfh.ull.m..

e e—of—at—| east
1:0. 5 vl yPrRdvct dasgrielid™ uri ng the fungi ps y eﬁ
approxi mately 500 litres of the third s [F‘SFgegé %ﬁ 48 Hours.
39. The t hod of any preceding clains ng'uﬂﬂn NG AR nprised of 25
Cordyceps$.—40._The nethod of —any prece 'Sft' lZalN.e whereinthe forgi—i S
conpr i sed Perduckfingeertiats 30 41. The neth f cI a| 39 to 44
further ¢onprirefel /Q'Yf@pﬁqt%'ﬁsof nai nt ai ni f’tt'89 | east| 17C in
the |iquild medYWAT 56 42. The net hod ! %ﬁ ‘fg”f' r§§ wherein tHe fungi
is corrpr| sed of Cordyceps milit risina—the—stedg of
mai nt ai ni| MyYsiedl PBEHEPERure of the | i qu’ %Ovt‘ﬁf(ﬂé tthPd flawproderty
Colour: rown or light brown
Odour: Slightly fermented
Particle size: 100 to 200 mesh,
Flowing property: Free-flowing
pH (in 10% solution): 45-55
Moisture %: Less than 5 %
Active components:
Total protein: 27- 28%
Total water soluble polysaccharides: 20% or above
Cordycepic acid (mannitol): 5% or above
Cordycepin (3'-deoxyadenosine): 0.1% or above
Adenosine: 0.15% or above
Ash: Less than 5%
Heavy metal :
Arsenic <0.01 ppm
Copper <15 ppm
Lead <0.2 ppm
Mercury < 0.01 ppm
Microbial limit: In compliance with the Singapore
Total bacterial count, CFU/g Medicines Act
Total yeast & mould, CFU/g <10?
Total E. coli, per gram <10?
Staphylococcus aureus, per gram Absent
Salmonella spp., per gram Absent
Absent
5

10



5 43. A nethod for the culture of Cordyceps mlitaris conprising grow ng
‘the Cordyceps mlifaris on a nmediumconprising sodiumnitrate. 44. The

met hod of Claim 43 wherein the concentration of sodiumnitrate in 10 the
mediumis at |east 0.5% 45. A nethod for the culture of Cordyceps
mlitaris conprising growi ng the Cor(rjréﬁps mlitaris in a medium conpri sing
Ri boflavin (vitamn B2). 15 46. The od of Claim45 wherein the
concentration of Riboflavin in the nediu rdyceps
whi ch i s Tabki aeBroductepesifications ef gpwr;aeggd%a'apgaqna@o&?ﬁ Afg%yéaﬁ%oder ma

V\ngijlclrjlml ?oFg"b‘it?EPBEd b t&gl rmtermqbgggggﬁtrrs 25-38 and 40-41. 49. A growth

yCceps ofr noderma conprising: glucose; and
mal t ose; and 25 water. 50. A growt h nedi um as claimed in Caim49 further

conpri sin tr _ _ . SPI50
wher ei n { ReodushdescaRidact conpri ses vi tl a'ér}Hé d ‘gb ”E&"Naté& oy

domgum as
clainmed iin Caimb50 or 51 wherein the y(

Wntratmn
of at least 15 g/l. 53. A growth nedi um| & m49 wherei|n t he

gl ucose has the 5 concentrati on of at Ieast 30 g/I. 54, A growt h nmedijum as
cl ai med itr i

49 rermtiie martose [has the concentration of at |east
307 gl 1Ty a%fbr (UM as cl ai meapgpRE dAdiRedtemitieingonpr | s

m neral s.| 56. Pwt g%l um as cl ai med Holriéd trindtoed infPestee@i N the mineral s
i ncl ude godi u91 'sphat e. 15 57. A gr owt| hrmpYépedtrascoplai med in d ai m 55
wher ei n tlhe—w n f u. S a.ddg. trde—monobasT T JElyWaer RN gbb&tiew pkdperth gr owt h

medi um as y§|c?r§%o i m 55 wherein the m nefghsydllb®lordeigdi basi ¢ sodi um

phosphat g. 20 ‘A growt h nedium as cl gi ned i B|@Ht@lf&i{éﬁtgd§7 or 58 wherein
the minerfal ©Odou

=

Part|c|e size: 100 to ZOQ mesh,
Flowing property Free-flowing

pH (in 10% solution): 55-6.5

Moisture %: Less than 5 %

Total protein: 28-30%

Total water soluble polysaccharides (PS): | More than 15%
( grams / 100gram powder)

Ash: Less thanr?% — Shganore
: in compliance wi

Hoavy metat Medicines Act

Arsenic <0.01 ppm

Copper <15 ppm

Lead < 0.2 ppm

Mercury < 0.01 ppm . _

Microbial limit: In compliance with the Singapore
Medicines Act

Total bacterial count, CFU/g < 102

Total yeast & mould, CFU/g <10

Total E. coli, per gram Absent

Staphylococcus aureus, per gram Absent

Salmonella spp., per gram Absent

5 The fﬁngi producéd by the embodiments of the inventions may be used in
compositions which comprise mixtures of several Cordyceps and Ganoderma
strains. Three examples (formulas 1-3) are given below in Tables 10 - 12:

10



has the concentration of at least 1 g/l. 60. A growmh nmediumas clainmed in
'Clai in 55 wherein the mnerals include 25 nagnesi um sul phate. 61. A growth
medium as clainmed in Caim60 wherein the nmagnesi um sul phate has the
concentration of at least 0.05 g/l. 30 62. A growth nediumas clained in
Cl aim 55 wherein the mneral s include . godiumnitrate. 58 63. A growmh
medi um as cl ai ned in Claim 62 wherein tThe sodiumnitrate has a

concentratlon of at least 0O I .. A net hod of producing spores of
Ganoder mal abl¢/ - F@fmﬂ)éecﬁle Qg‘é&‘r\’;p‘?lgﬁ : applying a pressure of at |east 2

bar to artuiture of Ganoderma and/ or DP5a60 pertapsulec NELN0d 0f Clai m 64
further Ganoder ma 39;7,,%%3@;5%3@% react or
system 8“%@ aim 65 furthgn, BWdr% g culturing Ganoder ma

and/ or Cor |nas stemcorrprlsmc a%o-reat and a liquid nedium
i ncl udi ng-water having at Teast one carbon source and a 15 vol une of at
| east 500 litres and a pH of at least pH 5; and neans for agitating the
liquid rredi um and nmeans for naintaining the tenperature of the liquid

medi um at e liquid mediumat a rate of
at | east I 6'%5“1/]1'?7/‘;’r %n@‘%@gﬂ?{,e?sﬁéﬁfoﬁgqgsg 67. Ganoder ma and/ or

Cor dycep$ spores whi ch 1s obtal ned by tmbsmgbhpdsca(p%um aimo64 to claim66.
25 68. Al RhH@EInRljasorfiduatfriybélid ngr edi ent19oehg &0zalyrgps conprising: goaki ng

Cor dycep=TFBh¢éiéé@erbul&olbptnywaraer having g 1toerm§6mwmgof nmore than 90¢ for at

| east 12| kRHbderhfd 1088 @hRpare8l Xt ure; filltsarmger 10®mgl xture into a filjtrate
portiog and a residue portion,

Table 12. Formula three (Ultra-Booster)

Dosage, per capsule
Cordyceps sinensis mycelia 100 mg
Cordyceps militaris mycelia 50 mg
Cordyceps gracilis mycelia 50 mg
Cordyceps memorabillis mycelia 100 mg
Cordyceps ophioglossoides mycelia 50 mg
Ganoderma lucidum spores 100 mg
Ganoderma japonicum mycelia 50 mg

10 Example 10: Preparation of Paste Form of Cordyceps

Upon completion of the large-scale cultivation methods described in Example 1-
5, the mycelium, instead of being collected and dried, was collected by filtering
it through a needle-felt polyester filter medium by gravity or by a controlled

15  vacuum force to make the wet mycelium contain 10-20% of total solids. The wet
mycelium was then washed twice by water to remove the residues of the
medium.

The vyield of the Cordyceps paste obtained ranged 250-500 kg per cubic meter
20 of fermentation broth.



‘m'xi ng the filtrate with a solvent to obtain a precipitate of water soluble
30 extract; mxing the residue with a solvent and agitating gently;

renoving the solvent to obtain a solvent soluble extract. 59 69. A
nmet hod according to C aim68 wherein the solvent is an organic solvent. 5
70. A nethod according to C aim69 wh in the organic solvent is ethanol.

7|1k iA rretBo](c:Ifaccordi ng to Caim®68 wherein the water is mxed with an

al kal i ne bu . 10 .72. A npt di d ai, wh ' he.

e udes. P APtATKGRI: Wi TsP0 h SRR sods Was-uitigtied s o pomgopRZata; m oo
further cogYdssiGoite? SLARTIAmil PSF bpBHdoddHiSer, BPhg drfPebbldiqiepal { he

steps of X1 ng e residue wt a solvent and agitati'ng gently before
renovi ng niking ohachine.tAd patticie sizernf G513/@ pm ebthebivet mycelivtn wasjoltaineset hod

according,to any one of clainms 25:46, f her, []sing, t

col I ectingY fff?m%g?fﬂ'ﬁa“ me%ﬁ?cg?%'&,ﬁ Slﬁ?d%&é\gﬁ? ntégt 3{ i{%%"bﬂﬁ@ogé)é’?r%lvi ng
the resi ddapepded MEthBESHIWBAY, EBIRE bbtdindd Cordydepsepreparatioarigndipatedrud/ or
Ganoder na paste prepared according to the nethod of claim74. 25 76.

Cor dyceps “pastpiGasdyeeps’. | east the fol |l owi ng conponents: 27-28% of total
protein, at |east 20% of total water soluble polysaccharides, at |east 5%
of cordycepic acid, at least 0.1 %of cordycepin and at [east 0.15% of
adenosi ne Thalspetific’charadietities pithe obeained Spagtet Oerdyoepy Ginensidiaaracder i sed

in claim?76. I 60 78. Ganoderma_conprising at |least the follow ng,
conponent shewnzipod aplet bi.oh Rigtdieoh MyaedaAn §B§"Lesl‘5f°/@8fd31°§9§|3'0\%ﬁ%$ %0l ubl e

pol ysagchahhdfSn Figures 8 and 9.

Table 13: Product specification of Cordyceps sinensis in paste form

Product description Cordyceps sinensis mycelia produced
by submerged cultivation, followed by
filtration, packaging and retorting at
110 -121°C.

Packaging form Paste form of products, quantity in 3
kg or customised size, packed in
laminated retort pouch.

Product fingerprints =  SDS-PAGE and western blotting
Proteins/glycoproteins: = Fourier transform infrared (FTIR)
Overall: spectroscopy

Physical appearance:

Colour: Brown or light brown
Odour: Slightly fermented
Property: Paste

pH (in 10% solution): 45-55

Total solid %: 10-20 %

Components (dry basis):

Total protein: 27 - 28%
Total water soluble polysaccharides: 20% or above
Cordycepic acid (mannitol): 5% or above
Cordycepin (3'-deoxyadenosine). 0.1% or above
Adenosine: 0.15% or above
Ash: Less than 5%
Heavy metal: In compliance with the Singapore

Medicines Act

Arsenic




79. A nethod for preparing purified Cordyceps and/or Ganoderna paste 5
‘conprising culturing Cordyceps and/or Ganoderma in presence of the growth
medi um of cl ainms 49-63. 80. The method of claim 79, further conprising the
steps of collecting, filtering the mycelium and washing the mycelium
removing the residues of the 10 nmedi umggresent in the culture. 81. A

Cordyceps and/or Ganoderma paste prepared accordl ng to the nethod of any
one of claiprs—79-80—15-82-A—unceHutaf 83. A

OF mﬁpb andtor—Gamnoder ma:
uni cel lu QPPQ‘?EI ture conprising substanti aj i'cellular strain Cordyceps
and/ or Gph@Rferma. 20 84. The unicel lularf &

e of claim 83, conprijsing
subst ant MGF%PMOO% of unicellular strai r rgp‘der ma and/ or Cordyceps. 85.
A bever age_and/or- food Pnnhrlolnn ot | Ade .

ALEEAY | (J.‘I. TC .

Cor dycep$ Misrobipldimi: 23 t he Ganoderma of ;‘é 'HP‘? Cet € ‘Cordyceps of cI ai m 25
47, the Janodermaajf ab 48, Ganoder g |Z!)‘?S'%rdyceps spores of |claim
67) the GAABHRAGHEN ﬁﬁ yceps pastg of.claim78, the unicellular
Ganoder ma 181# %& eps-df ¢l ai m 82, g 4 he unicellular culture |of

cl ai ns 83T8@|E3€P“883r rtlfled mi |k prloguct. conprising mixing milk with

at | east | FRPHYIPHSAYTBWPHL M he Cor dyid %npf clai m 23, the Ganodernma of
cl ai m 24, SeRecnsyp §9p-«pe" Yam I ai m 47) the gder ma of claim 48, Ganoder ma
and/ or 61 Cordyceps spores of claim67, e Ganoder ma and/ or Cordyceps

paste of lclaims 77-78 the unicellular—Canederma—andfor—Cordyceps—of claim

82, and the unicellular culture of clains 83-84. 5 87. A nethod for the
preparati p c rdrS kirgi epgast
one of thgyﬁg qngvé%gb@ﬁ méoi%(j éfe?%g %)Ré\&ﬁldr%g sling; )eﬁt%grngbjééﬂrfnggg@ ?al m 24,
t he Cor dycsifesnsid (C! sihandig) htbe a@anbelem whsefved| ahm cr@ractarisiics awe aheWor
Cordyceps spores of claim67, the Ganoderma and/or Cordyceps paste of

cl ai ms 77-ngabhdds he unicel I ul ar Ganoderma and/or 10 Cordyceps of claim
82, and the unicel lular culture of claims 83-84. 88. A phar maceut i cal

conposition conprising at |east one of the follow ng: the Cordyceps of
cl ai m 23, ThbleGh4nBharactefisticaiofiather Cordyeeps s#ansf cl ai m 4T, the

Ganoder —emhdﬂyteps—s*por-es——of—rm‘m 67,
t he Ganod’el:r’rﬁ’ﬁu%tr?ﬁa&feii @B‘T“iﬁ‘?ﬁ%’bs paste of 1; S r;@étys 7&0@” t% &I gey | ul ar
nds

Ganoder mal andl or Cordyceps of claim 82, n’%él?ael lngué'h@/ haire of

claims 83-84. sinensis is the most coarse.

2) The paste of C. militaris is more like
milk flavour

3) The taste of powdered C. militaris is
the sweetest, that of C.
ophioglossoides a little sour, and the
bitter taste of C. sinensis.

4) Filtered bio-mass of C. militaris
mycelia is more compact than that of
C. sinensis & ophioglossoides.

5) Under microscopy, two spores are
contained inside the ascus of C.
militaris, as comparison with that of
C. sinensis, only one spore (see

- photos) e
i ints Fingerprints of five species of Cordyceps

FTIR fingerpr in gFourler transform infrared (FTIR)

spectroscopy are very different, which

can be provided if required.

Active compound: Cordycepic acid Contents of C. miltaris & C.

ophioglossoides are higher than 9%,

while C. sinensis is 5-7% only.

Active compound: Cordycepin The content of C. militaris is double or

triple higher than that of C. sinensis. But

existence of Cordycepin in C.

—*




89. The pharnmaceutical conposition of claim88, further in conbination with
‘a 20*pharmaceutically acceptabl e eccipient and/or diluent. 90. The use of
at | east one of the follow ng: the Cordyceps of claim23, the Ganoderna of
claim 24, the Cordyceps of claim47, the Ganoderma of claim 48, Ganodernma
andl or Cordyceps spores of claim®67, apd the Ganoderma 25 and/or Cordyceps

paste of clains 77-78, for the manufactlire of .a pharmaceutical conposition
for the ﬁ_r_eact_n@m of —at—|east—turers—the .sti{m{aa%i.on -Of r‘.'a".FO“hagi S
activity| the stimulation of a system | RIHIPROER 'So‘POtIYeHﬁOé'V”Hﬁ%
respiratory functions, and enhance theicirculatory function of the hody,.
30 91. A|metiveocbrhmoundhadenceiiement of t Lbigher tihe &.i nmildaion ad  C.
macr ophagi es activity, and/or the stinubphibgassefdes thamGrinengiscal redcti on,
conpri sing 62 admi nistering to a subject in need of at |east one of the
following: : the Cordyceps of claim?23| the Ganoderma of claim?24 the
Cor dyceps Astivetanpouha; Ophiecadimotielanel) of Ac lretent 48rotaban sineserainaiviipir is
Cor dyceps spores of claim67, the Ganodeentainasity ©ropbingissseides palyt e, jand t he
uni cel lular 5 Ganoderma andl or Cordyceps of claim 82, and the unicellular
culture of clainms 83-84, the food or beverage of claim85, the fortified
mlk of claim86, the phar maceuti cal conposition of clains 88-89.

AAAY. A'Ay Affq Ay. AAF. A Ay. A . AUf AU. Ae. A{f AA. A@el . Ah . Alye. Af. A S. A
& ASY. éyy hye same meﬁ%dA Zél /ﬁ’es agAve example was employed, with a difference that
Ganoderma was used instead of Cordyceps.

The product specification of the Ganoderma paste is shown in Table 15.
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Table 15: Product specification of Ganoderma in paste form

Product description Ganoderma produced by submerged
cultivation, followed by filtration,
packaging and retorting at 110 -121°C.
Packaging form Paste form of products, quantity in 3 kg
or customised size, packed in laminated
retort pouch.

Product fingerprints
Proteins/glycoproteins: » SDS-PAGE and western blotting
Overall: * Fourier transform .infrared (FTIR)
spectroscopy
Physical appearance:
Colour:
Odour: Brown or light brown
Property: Slightly fermented
Paste
pH (in 10% solution): 4.5-5.5
Total solid %: 10-15 %
Components (dry basis):
Total protein: 28-30%

Total water soluble polysaccharides: | 156% or above

Ash: Less than 7%
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continued to produce finished Cordyceps milk in 250 mi packs.

During the mixing process in the Tetra Almix, the Cordyceps paste was well
dispersed into the fresh milk. No fouling was detected in the UHT process (The
20 ‘“fouling” is referred to a problem in dairy flow in pipes or flow in ultra-filtration,
where organic particular matters are blocked in pipe and cause the processing
and hygienic trouble). As shown in the Table 18, there was no significant
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6.53 13.1 <0.5

UHT Process Test Before UHT After UHT

Cordyceps Milk pH 6.59 6.50
°Brix 14.0 14,9
Sedimentation % v/v <0.5 <0.5
Viscosity ¢ps 2 3

Finished Product | Test Sensory

Evaluation pH 6.48 Fresh milk taste,

' °Brix 15.0 smooth and creamy

Sedimentation % v/v 0.5 mouthfeel

Example 13: Outline of the general method for the preparation of “fortified” milk

20  An outline of a general method for the preparation of fortified milk according to

the invention is shown in Figure 11. The steps are as follows.

)  Step(1)
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W& () - #USERIH? Wik&retdizdto Hhykind of liquid milk, such as whole milk, skim milk,

reconstituted milk, and the like.
5 1) Step (2)

Pasted ingredients refers to any kind of active pasted ingredients made
according to the present invention

10 1) Step(3)& (4)

The mixing tank is any kind of the stirred device used to well mix liquid milk with
paste of the invention. This process makes sure that the paste is well dispersed
into liquid milk.

15
V)  Step (5)

Mixing the milk + paste mixture and heating to 75°C prior to UHT treatment.
20 V) Step (6)

In addition to breaking down the fat globules in the milk in order to reduce
creaming. Homogenization, as a standard industrial process, is also used to
disintegrate or finely distribute the particles or fragments of the paste.

25
VI) - Step (7), (8) & (9)

UHT treatment refers to a process in any kind of UHT plant where the mixture is
pumped through a closed system and treated at 135-150°C for a few seconds,

30 by either indirect heating, direct steam injection or infusion, before being cooled
down to 75°C and subsequently to 25°C.
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VIl)  Step (10)

Any kind of aseptic packaging machine together with aseptic holding tank is
used to pack the obtained fortified milk into different types of UHT milk products
5 with a long shelf life.

Vill) Step (11)

Different from UHT treatment, a standard pasteurization process can be used to
10  prepare the pasteurized fortified milk with a short shelf life.

Example 14: Preparation of “fortified” milk by Cordyceps/Ganoderma extracts

Extract of the Cordyceps and/or Ganoderma mentioned in Example 6 were

15 used to fortify dairy products and drinks. Milk was added to extracts of

Cordyceps or Ganoderma in the same way as indicated in the method
described in Examples 12 and 13.

20 Example 15: Preparation of “fortified” milk by using power made from

Cordyceps/Ganoderma spores

Spores of Ganoderma or Cordyceps obtained according to Examples 7 or 8,
respectively, were collected, filtered and dried, for example by using a double-

25 cone rotary vacuum dryer or by freeze-drying. The obtained powder was then
mixed to milk according to Examples 12 and 13 for the preparation of a milk
composition according to the invention.

Example 16: Preparation of “fortified” milk by using paste made from

30 Cordyceps/Ganoderma spores
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Spores of Ganoderma or Cordyceps obtained according to Examples 7 or 8,
respectively, were collected, filtered and worked according to Examples 10 or

11. The paste preparation was then mixed to form milk according to Examples
12 and 13.

Details of laboratory tests: Profiling of proteoglycan or glycoprotein in
Ganoderma lucidum and Cordyceps sinensis by SDS-PAGE and Western

Blottin

To date, many studies have indicated that one group of physiologically or
medicinally active compounds from Ganoderma and Cordyceps are protein
bound glycans and/or polysaccharides [Y.Xu, intl. J. Food Sci. Tech., 36, 229-
242 (2001)]. Glycoproteins with a molecular weight (MW) of 12-18 kilo Dalton
(kDa) in Ganoderma lucidum were found to have immunosuppressive activities
[H. Tsunoo, et al. US Patent 5,334,704 (1994)] or anti-tumour effects [J.Zhang
et al. Bio. Biotech. Biochem., 58, 1202-1205 (1994)]. The polysaccharide
fraction of Cordyceps sinensis was found to have anti-tumour activity capable of
suppressing the growth of mouse Sarcoma 180 in vivo [YJ. Chen, Life
Sciences, 60, 2349-2359 (1997)].

SDS-polyacrylamide gel electrophoresis (SDS-PAGE) was used to separate
proteins in the extracts obtained by the methods as described, based primarily
on their molecular weights. SDS- polyacrylamide gels with 12% of acrylamide
were prepared according to standard procedures (as described by Bio-Rad).
Electrophoresis was carried out by Mini-Protean® 3 Cell, Bio-Rad in a buffer
system (lower and upper): 0.025 M Tris, 0.192M Glycine and 0.1% SDS, at pH
8.3. The extracts (0.5 ml) were mixed with 0.5 ml of treatment buffer containing
0.125 M Tris-Cl, 4% SDS and 20% v/v Glycerol, 0.2 M DTT and 0.02%
Bromophenol Blue, at pH 6.8. The mixture (20 pl) was loaded onto the gel and
electrophoresed at a constant 300 volts, 15mA, for about 2 hours. The gels
were then agitated for at least 2 hrs in a fixing solution composed of 50%

methanol, 10% acetic acid and 40% water (v/v), and then stained for 4 hrs with

+ 110%
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Transfer Cell, Bio-Rad in a buffer containing 25 mM Tris, 192 mM Glycine, pH
10 8.3, at central voltage 30 V and current limit of 90 mA for at least 18 hours.
Transferred membrane was stained by Bio-Rad's Immun-Blot® Kit to detect
glycoproteins.

Fig. 6 and 7 show profiling of proteins, glycoproteins and polysaccharides found
15  in the active ingredients of Ganoderma lucidum and Cordyceps sinensis.

Acute oral toxicity test on mice

1) 10 male and 10 female Sprague Dawley (SD) rats, 6-8 weeks old, were

20 obtained from the Laboratory Animals Centre, National University of Singapore
(NUS) and acclimatised at Animal Holding Unit, Kent Ridge, Singapore, for 5
days. Two or three animals were caged together according to their sex. The
room was kept at 22-26°C, the humidity at 40-70%m and the room was
subjected to a 12 hour light and 12 hour dark cycle. The animals were fed

25  conventional laboratory diet and with unlimited supply of drinking water. Before
the test substance was orally administered, the feed was withheld overnight.
Body weights were recorded just before dosing.

2) 5 male and 5 female rats were then randomly chosen and allocated to be the
30 treatment group. They were dosed by gavage with "Powders of Cordyceps and
Ganoderma, 2g/20ml suspension” to give a dose equivalent of 2g/kg rat.
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20 1) Methodology
i ) Preparation of ethanol extract of Cordyceps sinensis

Ethanol extract of Cordyceps mycelia, similar to what was described in Example

25 6, was used to study the immuno-modulation of mouse.

Method:

200 grams of powdered Cordyceps mycelia were immersed in 800 ml of 80%
30 ethanol solution. The mixture was shaken overnight, and repeated several times

until the mycelia were colourless.
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group). At the end of the treatment period, all the mice were killed and
macrophages were removed from the peritoneal cavity with PBS.

The macrophages from the control and treated groups were prepared and
20 incubated for 24 hours together with cancer cells at different effectors: target
ratios (10:1, 5:1, 2:1 and 1:1).

After the incubation period, the cell mixtures were treated with MTT and
measured using a micro-plate reader. The results obtained were analyzed to
25 determine whether significant differences were found.

Protocol II: In vitro studies:
The spleens from untreated mice were removed and a single cell suspension of

30 splenocytes was prepared. The splenocytes were introduced into 96-well

microplates and grouped as follows:



9% & ()- @B1090$& ()-a8<MN|[:-4109$ @ &$1090$& ()-z @ &$1090$& () -

~@ 8310989888’ () -2 *310989$8& () - #1090$E ()- #1(()2%9$&' ()-NCPS4{-E)?A4§O9$
1009$8&' ()-'  810%898&&' ()- @#LO%RISEL ()- M 10%RISEL () -

1099888 () - 109$109%- X2L| [ : A4109$ #10%9$&& ()- " 10%89I$&& ()- S
123«5}23%&% 10(1/@323@&& F 1 109%89$&8, () -  1098&' ()-' Tp|[: A4109$ Y

- + Y L* @OYRO$&& 9

&109€9$&&' () - F FY40%R9$ 5 A N et

vU410 .S109
y 10984 $M& ()i} 10a9%@g@a@mrtsaﬁ$%e"ﬁwwﬂ%§s@ﬁ¥§‘& %%'%‘es 10989$&& ()- Y

1 $10% 98y &'() - S|
o e
’ - L#109 5 - ' 0
*N| [ NA41010M, $|V|].0 $W0é%M3@#]%VDW ()- L#10% " $ & ()- 3&10%M $ME () -

o Bl 109 AP
YL0s! 10(;//‘& 6 $& Ifl) - S Werpgga d ?‘)S)HFFWE%%%%%%/@ $p& ()-S
Loot $§/& 5{ a%@j{m%ﬁt D) -MISHISM- S84 (Wit dRFerEAY6BSe$ JofNample and
sub-optimal doses of Con A or LPS.
V) Treatment 3: cells were treated with different doses of sample and

optimal doses of Con A or LPS.

10  The cells were incubated for 48 fours. After the incubation period, the cells were

treated with MTT to evaluate the activation of splenocytes by the sample.

The values obtained from the various groups were analyzed to determine the
statistical significance of the differences.
15 _
Abbreviations:
PBS: Phosphate Buffered Saline
MTT: 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazo|ium bromide
Con A: Concanavalin A

20 LPS: Lipopolysaccharide
2) Results

i) Protocol 1: In-vivo immuno-modulating test in mice

25 Treatment of mice with 80% ethanolic extract of Cordyceps mycelia (at 10
mg/kg bw and 100 mg/kg bw doses) resulted in stimulation of macrophages
activity when tested in vitro at low macrophage: cancer ratio of 1: 1 and 2: 1.
Macrophage activity of mice treated with 10 mg/kg bw of the extract was also
enhanced when tested at the highest ratio of 10: 1.

30
Protocol II: In-vitro immuno-modulating test in mice:
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significantly increased B- lymphocyte proliferation only in the presence of
optimal amounts of the LPS mitogen.
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20 4. The apparatus of Claim 1 wherein the liquid medium further comprises

yeast extract having a concentration of at least 15 g/l.

5. The apparatus of Claim 1 wherein the liquid medium further comprises a

peptone source.

25
6. The apparatus of Claim 1 wherein the liquid medium further comprises a

peptone source having a concentration of at least 15 gll.

7. The apparatus of Claim 1 wherein the liquid medium further comprises

30 glucose as one of the carbon sources.
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maltose having a concentration of at least 30 g/l as one of the carbon sources.

10 11.  The apparatus of Claim 1 wherein the liquid medium further comprises at

least one mineral source.

12. The apparatus of Claim 1 wherein the liquid medium further comprises
magnesium sulphate as a mineral source.

15
13.  The apparatus of Claim 1 wherein the liquid medium further comprises
magnesium sulphate having a concentration of at least 0.05 g/l as a mineral

source.

20 14. The apparatus of Claim 1 wherein the liquid medium further comprises

monobasic potassium phosphate as a mineral source.

15. The apparatus of Claim 1 wherein the liquid medium further comprises
monobasic potassium phosphate having a concentration of at least 0.05 g/l as

25 a mineral source.

16.  The apparatus of any of the preceding claims wherein the fungi produced
by the large scale production are Cordyceps.

30 17. The apparatus of any of the preceding claims wherein the fungi produced
by the large scale production are Ganoderma.
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18. The apparatus of claims 16 or 17 wherein the temperature of the liquid
medium is at least 17°C.

19.  The apparatus of any of claims 1 to 11 wherein the fungi are Cordyceps
5 militaris.

20. The apparatus of any of claims 1 to 11 wherein the fungi are Ganoderma
japonicum.

10 21. The apparatus of claim 19 or 20 wherein the mineral comprises sodium
nitrate.

22. The apparatus of claim 21 wherein the concentration of sodium nitrate is
at least 0.05 g/l.
15

23. Cordyceps which is obtained by the apparatus of claim 1.
24. Ganoderma which is obtained by the apparatus of claim 1.

20 25. A multi-stage method for cultivating fungi in a liquid medium comprising:
providing a source of fungi,
inoculating a first stage liquid medium culture using the fungi;
agitating the first stage liquid medium culture while letting the fungi grow
for a period of time;
25 inoculating a second stage liquid medium using the first stage culture;
agitating the second stage liquid medium while letting the culture grow for
a period of time;
| inoculating a third stage liquid medium of at least 500 litres contained in a
bio-reactor using the second stage culture;
30 agitating the third stage liquid medium while letting the cuiture grow for a
period of time;



3% 1094& ()- 'i -3$ 10%t& ()- 3% 109%& ()- rspU443$ 310%t& ()-3$ 10%:& () -
i 3% 10048 ()- 35 10%t& ()- 35 10%:& ()- 'i .vV63$

d! 1096#& ()-/"d! 10%®#& ()-/" *GLOY%H& ()- M 1096#& () -

10964&' () - 10#10#10#. | 0STUVWx X@3$

S!d! 1096#& () -/"d! 109%#& ()-/" S d! 10%@5}&' ()-1"d! 109#& ()-/"S! wxt\ <63%

d! 1096#& ()-/"S! d! 109%6K#& () -/ "d! 1096#& {)-/"S! d! 1096#& ()-/"d! 10%#& ()-/"s
W63$ o - .

di 1008 () -/ » Baiviadeing (e ligidy medimeof ) oty stags.&t @ M Lotk (). /-
I @~ xX : .

S!dilﬁé(/o(#%ﬁﬁﬁ‘?x/’mﬁf%%#s&'()-/" Sl d! 1096¢#& () -/ " d! 109%#& ()-/" S| . fyzpX<63$

d! 1096#& () -/ " addingoableast(gne carbopsruey o thediayid agdim of epeq; #& ()-1"s
W 63$

d! 1006#& () -/ " d! 1096¢#8& () -/ "SI d! 1006& () -/ " d! 109%#& () -/ "SI d! 109%& ()-/"x
X@33% D~ 20 The method of Claim 25 further comprising steps for adding glucose,

St d! 1096#& () -1 " d! 109%#& () -/ "SI d! 109! ( Ef)-/"d! 109HE %h/ " S| %(éPI /%%Ex<63$
d! 1096#& () - Inafiode,1 TmaReRASIC- potasaigtaeRoshnate sMagnesy . st(phate aNFoyaest: ()
'sW63% . . - .

dl 10vaca: () - PRGtdRt.tbe secpndon thipd stage avjd Mmediie e () -/ v 1 di 109awer ()- /" x
X@3$ S'dl 1096#& ()-/"dl 10%#& ()-/"S! d!l 109%#& ()-/"d! L09%#& () -/ "SI

X<63% , - .

a1 10068 (37. * sThe1mestng of Claig 25 dwther sompdsing adsing: yepst PR IS (). /-

*:\] ZSW63% - " : - i tleast 15 g/l.
21! 10%@&' (588ongor Jhig stage liauld mediym.having 2.con Sty i ?f? S5 di TOSOHE () -/ " x
X@3$ Sl dl 1006¢#8& ()-/"dl 109#& ()-/"S! dl 109%#& ()-/"dl 109%#& ()-1"S! pX<63$
9;&9?{‘(’%8&& " S+€%C}&/3$§: é% any o R GRcbling tafind WG dnd VeadPBiirct() - /!
y 2}9;&(‘)5& &@h%@%ﬁg}% / @il ?; L09#& () -/ kK3C3S" " L0UG" @ () - #" L0%EB" @ (
M 10%@B" @ ()-' ?@pTAC3S" 10UB" @' () - #" 10%B" @& () - #" 10%@B" @ () - #" 10%B"

@ ()-#""10u@B" @& () -#" LO%OB,| @& L) -4 o f @' AihQ VDB () - #"
0 -l 8, OB 0 e PR 0 a0
)-#"" 10‘%@5@'9( e 8t iI4EBI 1&Rhe)scttiRd G TR Statetoidaredjum: 10%4@B" @' () - #"" 10%
@ @ ()-# 10%B" @ ()-#""10%B" @ () - #@Wabnz{ xX@3$" " 10%B" @& () - #" 10%3B"
@Lé ) @ﬁ "10%UB" @' () - #" 10%@B" @& () - #" { pX<C3$" 10%@B" @& () - #" " 10%B" %"%L -#' 1
0%@B" @& () »&"" 10%B" @& () - #" &R, b it kAP ER Bksel - abBeeRimad () -
# 10%@'(' )@6( ) - %%5?%“& d(*) ié%*@%%%ﬁfﬁ%ﬁ%@%ﬂw @ ()- 5#')' 1
0%@B" @ () stilphke®" @& () - #""10%@B" @& () -#" 10%B" @& () -#"H JQZ[\ at XBC3$" 10%@
8" @& ()-#"10%B" @ ()-#" &' 10%B" @& () - #" 10%B" @ () - #" 10%@®B" @& ()-#"aklr{|s
W C3$" 200@B" @ () - #" 10%@B" @& () - ##" " 10%@B" @ () - #" 10%B" @& () - #"" 13;/;%" @ (
- #XX@C3$" " LO YR @ A 1O/eRA i @ eréPv@e @&ineral#cam ega@noOhe X<C
35 100" @ () - AP R R ) b 100 & D) 100" G () - #G
NG pgr Ms X7 @assium phosphate.
SO@L0YRHE ()-" 10%@B" @ ()-#"" 10%@B" @ () - #" 10%@B" @ ()-#"" 10%@B" @ () - #MPQ
RSWU43$ 109Be$3& ()- -#109Be$3& ()- !1098e$3& ()- v
1098e$3& ()34L02 AU of Claim 29 further comprising adding magnesium sulphate
L9100@#& ()-7()}] )| 10v8e$3&’ () - I11098e$3& () -1 1008e$3& () -
Y 1098&53&' tb) they $econdoge B! slage liquid medium having 'a concentration of at least
11098e$38& @%@P@yzsm 1094 10%3e$3& () -! 109%8e$3& () - 3! 1! 1098e$3& ()-! 1093
e$3& ()-!111 38 () -XxX@ 10% ! 1093e$3& ()-! 10%3e$3& ()-!!10%8e$3& ()-! 1093
e$3& ()-!/O0HpX<! 109 1098e$3& ()-!!1098e$3& ()-! 109Be$3& ()-!!109Be$3& ()-!1
098e3$3&' () -H nvsW ) . ;
1 10% 10%§3)e$3&' () - Theomethed (9t 1Glalma28sfither campsng (the, PaRRLs37 Y. 1<
10% ! 1098e$3& (). 1.109 ' L) 0?(3@33 \ ' & id @3edigBe$3&
t()-11 10%e§*&?§2"%’?§'?’1@§§%§‘§£ %’Vﬁ?&%@ﬁ% %ﬁ%%ﬁgi‘ %t?gzg%_W! 10% 1098
e$3& ()3 L0¥@adhdt (Dhds 4 0oRedRition-ofxadeass 0807 )o/l. | 1098e$3& () - LM xX@ 10% ! 1
098e$3& ()-110%3e$3& ()-!!10%8e$3& ()-!1098e$3& () -! pX<! 109% 109Be$3& ()-!!1
098e$3& ()-!10%8e$3& ()-!!10%8e$3& ()-!1098e$3& () - 567EsW! 109 109Be$3& () -
11098e$3& (hy!!1 ) lhQ0 ' . 3&' () - EFNOPQRST cV50 f
1098" S& () E)1’63e$2¥f%§"§§§?§)3°g$d‘3.$'1@609/§g%@?%qrfﬂiﬁq@do e$3<(&') ()-! 10%e$\3{\£4p( ) -1 Wrckv
_?2pcV50 xF! 1098" S& ()-Z xF! 108" S& ()-Z xF! 108" S& ()-Z xF! 10%8" S&' ()-Z
XF!I'10%8" S& () -Z xF!'10%6" S& ()-Z sWcV50 xF! 1098 S& ()-Z xF!'109%8"S& ()-Z
SIXFIN' 106" S&' ()-Z xF'109%86"S& () -Z



| XF! 10%8" S& ()-Z xX@V50 ! xF! 1098" S& ()-Z xF! 10%48"S& ()-Z ! " S& () -
‘xF! 1098"S& ()-Z !/56V] *xpX<cV50 xF! 10(%3" s&'x()-z | XF! 1(()%/5" SI&'XI(:; -130/6 S0z
XF! 10%8" S& ()-Z ! &F! 10%48" S& ()-Z xF! 1098" S& () -Z x$sX7cV50
Tim iggé#g&(%)xgl é(l)tghs S& ()-Z ! xFI 108" S& ()-Z xF! 108" S& ()-Z
al - cV! 10% #& 1 109
;“Figfﬁ#& S ffleOfVi#& ((:) (#& ()-Bb! 104 #& ()- P 10%#& ()-P
#8 Wrc\! 1! 109 -

#& ()( P ()-s cﬁlturlng thgi ﬁ.lgﬁg )ln fpul's s I|<(4 |dPrIT1%éi|l119r§)/ cﬁ&a %rigd%qcﬁtﬁééét)tféa '110%

CxX@W! 111 10% Pl 10% #& () - P!'! 10%#& () - P! 10% #& Pl ./ XYZ X
'10%{ #& ( éP %{%’%@ ()- P 10% #& ()- P! 10% #& () - P! ((10% LQ 63 PusV\;E:{J/Plf(lzg‘l%(l
f& () - P! 1094 #&1He Hiuit Thedida has Bvolwrpe &f f least apppxinatel

+XX@W! 1! | 109% #&' () - P! 10% #& () - P!'! 10% #& () - P! 1094 #& ()-P! +, PQRstupX<cV! 1
| 109 #& () - P11 109 #& () - P! 10% #& ()- P! ! 10% #& () - P! 109% #& () - PusWcV! 1! 109%
#&! (? go %g Tg?e-@g{rﬂ&%#@aﬁam -3 Whehidine stBE'o”f@bﬁtéﬁng)hé’fr@t)é@Jé liduid 0% #&
()- P! 10% W H#H& () - Pl 10%{#& ()- P!+, STUgr pX<cV! 1! 10% P' | 1094 #
?&10% ;:&1?;»@?2@ e@gpmee% ;Iﬂlaal gi,sepmo/ Fot 1oigting (he-canigieeT of thaqne 91 ﬁ;i % () - P!

?

Il(l)o%#& Oied P nowf! & R/ P?@mxX@W! 1! ! 10%#& () P! 10%#& ()-P!

Ys#s& () - 10(#P10(#10(#| 1094 #& () - P! ! 10% #& () - P! 10%#& () - PpP8I ! 1! h! 109%#
s& ()-h! 109%#s& () -h! 1096# o
S8 () ohl 100s8 ()L 10% e ()4 RO ligh! 1078758 () Aga

h! 10958 ()-! .

SY, 1w () “SrafiR ] potoM G TN Ml R S g v

S 0 0, 0 0

Sy #ﬂé%ﬁ&(p |clﬁ;égéﬁéeg %unlg#ﬁrli(lﬁ%guﬁg .of#at P {ag) ! ?'\Mﬁ%ﬁ@' i gfzthe
#1 10088 ( ; ] _

|, #1 10048 % Cdﬁgl%é%éf% ot 3 et %) %#ﬁéﬁﬁ&(%) f&g{ff‘ e xxa

 #1 109%1& () -1, #! 109%& () -, #! 10%#&' ()-!, #! 10%t& () -, #! 10%#& () - dyzsWI
, #1 10%& #Iocy#& ! QA& () - H1. 10%4& -I | 1 QA& ()~
I #;I#Il égﬁ&i %37 A Thevmel ))’ éf Glal ﬁ"é‘%m'ﬁt&géﬁ H ap ta{ﬁlql e Sebdnd $dge
0, 0, | 0 |
07 iy oS obiged QR o sedortage ’fo%’/;'?&'*“?)mop' g sapedanoxe
P! 109K#&' ( pt BSLOBEAEN( ) - H P! 109K#& () - HP! 109%#& () - H f 10%K#& () - 10#xX@
' P! 109K#& () - HP! 109&#& () - H P! 109&#8& ()-H P! 109&#8& () - Hi! pX<>
Pl 109&#& ()-H ! P! 10%#& () - HP! 109&#& () - H &P! 10%#& () - HP! 109%#& ()-H sW>
P! 109%#& ( 3gHP! ¥R¥Héthod- df'cﬁéﬁﬁ%#ﬁﬁhérd:dﬁhﬁﬂ%g&ﬁé BtefsPfL 00k #& () - HO?@ abx X

@ ! P! 109#& () - HP! 109K #&' () - H P! 10%
Pl 109K&8& () - H Pemh@)m%lllgglﬂ(mgd(tﬁ Al BIra ;& gst,(q)po %@Mg&n@m% | <>

Pl 10% Y109%& () ;
|[:->10t #t 51#16%%%?{37#&5@1'6@3%&%@8&% 1555 & fSmaly /%q?%géf e I
! #10%K#k & thitd stagbOMediun for-at least 48 hours.

30. The method of any preceding claims wherein the fungi is comprised of

25 Cordyceps.

40. The method of any preceding claims wherein the fungi is comprised of

Ganoderma.

30 41. The methods of any of claims 39 to 40 further comprising the step of
maintaining a temperature of at least 17°C in the liquid medium.
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Cordyceps militaris; and

“further comprising the step of maintaining the temperature of the liquid

medium at least 17°C.

43.

A method for the culture of Cordyceps militaris comprising growing the

Cordyceps militaris on a medium comprising sodium nitrate.

44.

The method of Claim 43 wherein the concentration of sodium nitrate in

the medium is at least 0.5%.

45.

A method for the culture of Cordyceps militaris comprising growing the

Cordyceps militaris in a medium comprising Riboflavin (vitamin B2).

46.

The method of Claim 45 wherein the concentration of Riboflavin in the

medium is at least 0.01%.

47. Cordyceps which is obtained by the method of claims 25-39 or 41-46.
48. Ganoderma which is obtained by the method of claims 25-38 and 40-41.
49. A growth medium for culturing Cordyceps or Ganoderma comprising:

glucose; and

"maltose; and

water.
50. A growth medium as claimed in Claim 49 further comprising yeast
extract.
51. A growth medium as claimed in Claim 50 wherein the yeast extract

comprises vitamins.
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52. A growth medium as claimed in Claim 50 or 51 wherein the yeast extract

has the concentration of at least 15 g/l.

<<

53. A growth medium as claimed in Claim 49 wherein the glucose has the
5 concentration of at least 30 g/l.

54. A growth medium as claimed in Claim 49 wherein the maltose has the
concentration of at least 30 g/l.

10 55. A growth medium as claimed in Claim 49 further comprises minerals.

56. A growth medium as claimed in Claim 55 wherein the minerals include
sodium phosphate.

15 57. A growth medium as claimed in Claim 55 wherein the minerals include
monobasic sodium phosphate.

58. A growth medium as claimed in Claim 55 wherein the minerals include
dibasic sodium phosphate.

20
59. A growth medium as claimed in Claim 58, 57 or 58 wherein the mineral
has the concentration of at least 1 g/l.

60. A growth medium as claimed in Claim 55 wherein the minerals include
25  magnesium sulphate.

61. A growth medium as claimed in Claim 60 wherein the magnesium
sulphate has the concentration of at least 0.05 g/l.

30 62. A growth medium as claimed in Claim 55 wherein the minerals include
sodium nitrate.
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65. The method of Claim 64 further comprising culturing Ganoderma and/or

10  Cordyceps in a bio-reactor system.

66. The method of Claim 65 further comprising culturing Ganoderma and/or
Cordyceps in a system comprising: a bio-reactor; and

a liquid medium including water having at least one carbon source and a

15  volume of at least 500 litres and a pH of at least pH 5; and

means for agitating the liquid medium; and

means for maintaining the temperature of the liquid medium at least 17°;
and

means for aerating the liquid medium at a rate of at least 1:0.5 v/v/m; and

20 “anti foaming agent.

67. Ganoderma and/or Cordyceps spores which is obtained by the methods

of claim 64 to claim 66.

25 68. A method of extracting ingredients of Cordyceps comprising:

soaking Cordyceps mycelia in hot water having a temperature of more

than 90°C for at least 12 hours to obtain a mixture;

filtering the mixture into a filtrate portion and a residue portion;

mixing the filtrate with a solvent to obtain a precipitate of water soluble
30 extract;

“mixing the residue with a solvent and agitating gently;

removing the solvent to obtain a solvent soluble extract.
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73. A method according to Claim 68 further comprising the steps of:
performing three more repetitions of the steps of mixing the residue with
15  a solvent and agitating gently before removing the solvent to obtain the solvent-

soluble extract.

74.The method according to any one of claims 25-46, further comprising the
step of collecting, filtering the mycelium, and washing the mycelium
20 removing the residues of the medium present in the culture.

75. Cordyceps and/or Ganoderma paste prepared according to the method of

claim 74.

25 76. Cordyceps comprising at least the following components: 27-28% of total
protein, at least 20% of total water soluble polysaccharides, at least 5% of
cordycepic acid, at least 0.1% of cordycepin and at least 0.15% of

adenosine.

30 77. A Cordyceps paste comprising the Cordyceps characterised in claim 76.
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20 84.The unicellular culture of claim 83, comprising substantially 100% of
unicellular strain of Ganoderma and/or Cordyceps.

85. A beverage and/or food comprising at least one of the following: the
Cordyceps of claim 23, the Ganoderma of claim 24, the Cordyceps of claim
25 47, the Ganoderma of claim 48, Ganoderma and/or Cordyceps spores of
claim 67, the Ganoderma and/or Cordyceps paste of claim 78, the
unicellular Ganoderma and/or Cordyceps of claim 82, and the uniceliular

culture of claims 83-84.

30 86. A fortified milk product comprising mixing milk with at least one of the
following: the Cordyceps of claim 23, the Ganoderma of claim 24, the
Cordyceps of claim 47, the Ganoderma of claim 48, Ganoderma and/or
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88. A pharmaceutical composition comprising at least one of the following: the
Cordyceps of claim 23, the Ganoderma of claim 24, the Cordyceps of claim
47, the Ganoderma of claim 48, Ganoderma and/or Cordyceps spores of
15 claim 67, the Ganoderma and/or Cordyceps paste of claims 77-78, and the
unicellular Ganoderma and/or Cordyceps of claim 82, and the unicellular

culture of Claims 83-84.

89. The pharmaceutical composition of claim 88, further in combinatioﬁ with a

20 pharmaceutically acceptable eccipient and/or diluent.

90. The use of at least one of the following: the Cordyceps of claim 23, the
Ganoderma of claim 24, the Cordyceps of claim 47, the Ganoderma of claim
48, Ganoderma and/or Cordyceps spores of claim 67, and the Ganoderma
25 and/or Cordyceps paste of claims 77-78, for the manufacture of a
pharmaceutical composition for the treatment of at least tumors, the
stimulation of macrophagies activity, the stimulation of a system, stimulation
of kidney and respiratory functions, and enhance the circulatory function of
the body,.
30
91. A method for the treatment of tumors, the stimulation of macrophagies

activity, and/or the stimulation of a immunological reaction, comprising
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administering to a subject in need of at least one of the following: : the
Cordyceps of claim 23, the Ganoderma of claim 24, the Cordyceps of claim
47, the Ganoderma of claim 48, Ganoderma and/or Cordyceps spores of
claim 67, the Ganoderma and/or Cordyceps paste, and the unicellular
Ganoderma and/or Cordyceps of claim 82, and the unicellular culture of
claims 83-84, the food or beverage of claim 85, the fortified milk of claim 86,
the pharmaceutical composition of claims 88-89.



