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*cJOO2* Cordyceps extract as a dietary stupplerent—
and uses thereof Field of the invention Thewﬁresent

invention relates to a dietary suppl en’ﬂ'mﬂ IM l"ﬂlmmng
extract(s) of Cordyceps species. The

suppl enrent nay be added to feed and/or 5 «dwiseki ng
liquid to inprove the health and geHeF&F—weH—bﬁ—ﬁg—of—_

animals, particularly for ovihparous ani na

invention also relates to the use of the Il"l \“m mn ||||
suppl enment in animal feed and/or drinki n

inprove the quality of eggs produced. Backgf®eatd of
the invention 10 Ani nal husbandry is the agricul tural

t he rranagerrent, handl i ng, nut rition, breedl ng and
wel fare of aninmals. Aninals are cultivated for neat
Figlgiot the ipventione such as wool, milk and eggs. Ani mals
that are commonly reared for these purposes include
cattle, goats, sheep, pigs, fow 15 and poultry.

TRe gr8s6&4t invésticirétalesntot & idiétary sugplafightlcohiftiding extract(s) of
formul ation ains to inprove the tgrowth heal th and

Cregyagesnepesieani el @lebam surplemgnt myaybe ﬁédaﬁut@aﬁeed and/or
|

RN i HE BRIk Rl i Yo 620 LAY, rima

paxicakanlyr far evipdnags pncma'aldeTpermvewﬁtldrhalsoerrq:latesdo the use of the

trlent such 20 rotein,or .cal.baq drate
@ﬂmswe%r@ 8 arima(ieel loraians g e 40 TRotNedhe qualty of
é% vitam ns and m nerals). The concentrates

d supplenents can be purchased as separate
formul ations by the farnmer and m xed into aninmal feed

nece Ly. . .
Bacquoun o?trYe invention

Animal husbandry is the agricultural practice of breeding and rearing livestock
and has a long history. The field of animal husbandry includes the
management, handling, nutrition, breeding and welfare of animals. Animals are
cultivated for meat and for produce such as wool, milk and eggs. Animals that
are commonly reared for these purposes include cattle, goats, sheep, pigs, fowl

and poultry.

Research into animal nutrition and animal feed formulation aims to improve the
growth, health and wellbeing of animals and the quality of the animal produce.
Such animal feed formulations can include complete feeds comprising all the
required nutrients, concentrates that provide part of the required nutrients, (such
as protein or carbohydrates) or supplements that provide additional micro-
nutrients, (for example, vitamins and minerals). The concentrates and
supplements can be purchased as separate formulations by the farmer and

mixed into animal feed as necessary.
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2 Poultry, in particular fow, are very inportant
agricultural animals which are reared as food and for
their eggs. These nost typically are nenbers of the
orders Glliformes (such as chickens and turkeys), and
Anseriformes (waterfow such as ducks and geese).

QG her than rearing poultry for their neat, eggs are 5
an inmportant poultry produce which can be eaten. Eggs
are very nutritious and contain a |arge quantity of
protein and also vitamns and m nerals, including
vitamin A, riboflavin, folic acid, vitam n B6,

vitam n B12, choline, iron, calcium phosphorus and

P& B oSS ekl DRy g which aro
rebhéd 6% fobd1&hd Her frﬁ;noagg@ dvﬂeﬁéunhdstqupicany %rrelmemb@i@ of the
It the high chol esterol content in gs and

orag@@ah\vfcerm@ox\sépa@smhmhea“»‘te}nqwafev@s%v nwgpr@ﬂgéwat@ﬁowl
SLI%PIg Bbg@%ﬁﬁ éeegéy @Er{e‘?rtﬂ!an réa anlé; ﬂ‘)'?ghé’F ‘?fé’ét?%bgs are

he sSyn sex ster adrena
afipportest ppuitnpprydtica widch cah beoéaiehn many bi ocheni cal
processes. The 15 human body is capabl e of
synt hesi si ng chol esterol de novo, but cholesterol is

EGy Rk By RiBus "and intaid '8! Brod adaHfn) IrBRRei Gd also
vitamiiag naids rhiesrhl$ oinctuding cdtarrea Abdboflavimofadist acid) V|tam|n B6,
o R o, S e B GRS, e
eéégpbﬁ(néorﬁtgfnsté‘%ld?‘r?ﬁ&jﬁ 6’unt‘3é'tt &hdIB&ekd, AIIME UABA two thirds of

sfaction al so be beneficial to I nprove
thehrecootmerdeds dafly egglestemmmmse dt it the higheghdlesterol content in

A di t f
e e, SeBeiatdT asipPe e ioR, et Bkt 1Y Mei8fog o eao
@gﬁdygeps species or at |east one extract of at |east

25 one Cordyceps species. In general, any Cordyceps
species is contenpl at ed.

Cholesterol is an important precursor in the synthesis of the sex steroid and
adrenal hormones and plays a central role in many biochemical processes. The
human body is capable of synthesising cholesterol de novo, but cholesterol is
also consumed in the diet. There is link between high cholesterol levels and
cardiovascular diseases, and consumers tend to be concerned about

cholesterol in the diet.

it is therefore desirable to have a method of producing eggs with a reduced
cholesterol content for the purposes of catering to consumer satisfaction. It

would also be beneficial to improve the nutrients of eggs.

Summary of the invention

According to a first aspect, the present invention provides a dietary supplement
comprising at least one Cordyceps species or at least one extract of at least

one Cordyceps species. In general, any Cordyceps species is contemplated.
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3 The Cordyceps species may be selected fromthe
group consisting of Cordyceps sinensis, Cordyceps
mlitaris, Cordyceps gracilis, Cordyceps

ophi ogl ossoi des, Cordyceps nenorabillis, Cordyceps
sphecocephal a, Cordyceps hawkesii, Cordyceps
martialis, Cordyceps sobolifera and Cordyceps 5
capitata . The Cordyceps extract may be in the form of
a powder or a paste. Accordgng to another aspect, the
i nvention provides a nethod of supplenenting the diet
of animals with at | east one Cordyceps species or
extract thereof. Preferably, the dietary suppl ement

ThB, e b e g haneSe. SEGs: s R JHPHRr Cconsisting of
Condygepsi Ssifdredis abordyd&pannilitafgr c0srdyebp@!l gralis, h€ordyceps
method is preferably for producing at | east one e

{ . 99g.
opbioglasseidesabl Gordvsersyi grarBerabiks, maiCardyeapst t rsphegBegphala,
f e Yo Siaki §
BB CoP b Simaal orffeSbE S3Pblferd B Corycops
capitatad dthet Cotdyeeps ertract Mayg bedn tige formesfod pewdes peatpaste.
the invention provides drinking liquid 15
suppl enented with a dietary suppl enent conprising at

Akggﬁﬁrﬁ%bgaﬁ%(e?‘%?gﬁér e inlv@fgt? n ?ﬁg/icfég QW&HBd%?%%PE%;nenting

ccor to a aspe I nvention prov
treen dieti ofalanineald withati keiast onet Coedygiepsnspdades] or extract thereof.
Pi ngr edi ent a_nd at Ie‘;\%t one extract of at |east _on

RRepthe disianesuppisenh CUIRSING fig. extagkis mixed with feed
aP@lof GrRRinGlIRIRd BRd HAWPLaGARDISH e AHima THR SbiffR % preferably

si nensi s, “Cor dyceps Itaris, Cordyceps gracilis
agoo\dpareps anipial agidotheomediind Go pdsfersgidy demprahicirlg at least one

o3, MTELETRRIA T8 CURPIRHSLFCTaan G PPUI. difpst preforably, the
peaRgyiseowl. PaiTeiablya therlétaGﬁfs@bﬁm@ﬁerﬂXl%frﬁ%dnwuh hRe deed and
powder or a paste. Any of the main feed ingredients

PraMidesttaternigiel.pr epari ng the ani nal feed, including

corn, 25 soybeans, sorghum oats and barl ey.
According to another aspect, the invention provides drinking liquid
supplemented with a dietary supplement comprising at least one extract of at

least one Cordyceps species.

According to a further aspect, the invention provides an animal feed comprising
at least one feed ingredient and at least one extract of at least one Cordyceps
species. The Cordyceps species may be selected from the group consisting of
Cordyceps sinensis, Cordyceps militaris, Cordyceps gracilis, Cordyceps
ophioglossoides, Cordyceps memorabillis, Cordyceps sphecocephala,
Cordyceps hawkesii, Cordyceps martialis, Cordyceps sobolifera and Cordyceps
capitata . The Cordyceps extract may be a powder or a paste. Any of the main
feed ingredients may be used for preparing the animal feed, including corn,
soybeans, sorghum, oats and barley.
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4 The invention also provides a nethod of feeding at
| east one animal with the aninmal feed described
above. The animal is preferably an ovi parous ani mal .
More preferably, the animal is poultry. Mst
preferably, the animal is fow. In addition, the

nmet hod of feeding is for producing eggs. 5 In another
aspect, the invention provides a nmethod of producing
at | east one egg conprising4suppl enenting the diet of
at least one animal with at | east one extract of at

| east one Cordyceps species and/or feeding the ani nmal
with an aninmal feed conprising at | east one feed

[ { 0 S

ThEThGERER 2RO pBlideS3E m ARG e fe8bgEi 1635t oRBURRF with the

ahiehalt feedt deddnibedsaboie. &Thé @nirhaloizeprféradi anf o‘aparous animal.
| east one Cordyceps species in the preparation of

Mire (RIF{ETablyp (R BRimalofe PNy, Masy pabler ey thenanigea) is fowl. In
a&ﬁﬁleﬁdfh'égméﬂ'uo%rkfftfeé&ng i rProaD&ng'é\ggg.t' on relates to

obt al nab to a t he net hods of
the invention. 15 Brief descrlption of the figures
Figure 1 shows the HPLC profiles of whol e eg
rpaaatr@éeﬁswd é?@r'@VWéthn Bfﬂvl*ﬁﬁs ﬁe’@&tr&g‘nﬁ? PEQCW@"‘Q at least one

t
o g LOEBL S 1 SORRSPORC s g eost o
ef(ﬁrmtl efggs Iqasbdmeedtobdyc:_elpayma:iésedndm”fabdfngetﬂme animal with an
a4 doo COMRINIS BF BAst HOL PR dYUPaans andAtikpStoné extract of
af ARt bk THr mggjgg?ggeg nensis extract. 5 Definitions

Extract inc roduct produced by extracting from

the ori gi naI material, an essence from t he ori gi nal

mat eri al C cntrtef the ori gi material , an

In ano{her aspect ?He ?nven?‘on re‘a es to ?he usg or} at least one extract of at
least one Cordyceps species in the preparation of a dietary supplement for

producing at least one egg.

According to another aspect, the invention relates to an egg obtainable
according to any of the methods of the invention.

Brief description of the fiqures

Figure 1 shows the HPLC profiles of (A) whole eggs produced by layers fed
animal feed comprising Cordyceps sinensis extract (B) eggs produced by
control layers (C) cordycepin standard (D) egg yolks from eggs produced by
layers fed animal feed comprising Cordyceps sinensis extract and (E) egg
whites from eggs produced by layers fed animal comprising Cordyceps sinensis
extract.
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emul sion .of the original material, a product produced
by drying, grinding or 5 conpressing the origina
material, such as into a powder, a cake, or any
product or material derived fromthe origina
material, including a paste or dregs. Oviparous
animals refer to ammals which lay eggs, with little
or no enbryonic devel opment within the parent.
Ovi parous ani mal s conprise mgny fish, anphibians and
reptiles, all birds, the nonotrenes (mammals which | ay
eggs), 10 and nost insects and arachnids. Poultry
refers to any kind of donesticated bird or bird
D%ﬁﬂhb g rai sed for neat or eggs; ostriches for
—exanpﬁe are sonetines kept as poultry. Fow refers to
certain birds often used as food by humans. It
Ekﬁébﬁﬂ@@dé@@prd@i%{ bfddu"céefbyaéxt%}it pefPém%etdr‘ighfa\f%aterial, an
gane birds such as pheasants or ot her
egsentieofmi the qriginalanetdriabfa peac@vt/rateafm whe eriginal rmierial an

oA oM STGREL mAterde s ProdiiE | Ar5HHeS 35 anily. ginding or
compedsamg tHerbridinanmiateriapdichi Nk 8 pbAder, a cake, or any product

(Anserifornmes). Aninmal feed refers to subst ances f or
of materia) denivad from {heeriginakmatatiabringluginge pasteorsiiegs
and i nclude conpound feed bl ended fromraw materi al s,
fodder and 20 liquids for drinking, such as water. As

OviRftolie hﬁirﬁals%ﬁeiqm drambaly wiate sy eggsoweh liftRNo®AGerhBryonic
particular, nore than GOO/é nore than 70% nore than

develppment within dbe, parentor@vipREIUSOgIMIMGls araprisey many fish,

aBER g o Bl BIFGP. rbRBirk s (e wichay,e909).
and enostansbote aRd apschmds.f or the di etary suppl enent
and/or the aninmal feed may be derived fromnaturally

occuri ng Cordyceps species. Naturally occurring 5

&y 8taf Kind 9f QW@EtlE%dmﬁ% %PBI @cgﬁtz\}e -raised for meat or

ar o I'NSec vae held
eggs,arstnlmeyfoabxauiple)érecmmwmps kept as pouitryEvent uaI I y,
a

Fowl refers to certain birds often used as food by humans. It includes some
poultry such as chickens or turkeys, game birds such as pheasants or partriges,
other wildfowllike guineafowl of peafowl, and waterfowl such as ducks or geese.
The birds referred to as "fowl" belong to one of two orders, namely the

gamefowl or landfowl (Galliformes) and the waterfowl (Anseriformes).

Animal feed refers to substances for feeding animals, whether solid or liquid or
a paste and include compound feed blended from raw materials, fodder and

liquids for drinking, such as water.

As used herein, predominantly refers to more than 50%, in particular, more than

60%, more than 70%, more than 80%, more than 90%, or more than 99%.
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| arge, clavate stroma, sonetinmes as nuch as 10-15 cm
in length grows out fromthe nmumm fied host and bears
an i Mmersed perithecia in its upper part. WId
Cordyceps strains are very expensive and can possess
hi gh 10 concentrations of heavy netals and also carry
m crobial contam nation. Preferably, the Cordyceps
extract used is derived from Cordyceps species grown
in large-scale culture. Moregpreferably, the Cordyceps
extract used is prepared according to the nethod

di scl osed in the Singapore patent application SG
200400686- 2, the whol e content of which is herein

incorporat. ence. The dietary suppl enent
Qg Jggfﬁgﬁhﬁipgéggéngﬁéﬁis|ng the dietary suppl enent
of the invention is beneficial when given to the

animal. It will enhance the health and well being of

FohéhavrinventionTHesaiady befsinethe @t tleast one exteackrof at least one

COHARRESheci T BT <R NS, Ml B Sobday be

deevecst RORE lﬁétufhlls'e&ﬁ:%anh?wlwﬂ?@eﬁwt ed.i INdterlly 0 occurring
fow cholera, avian influenza including the H5N1
Cordyaens Stairsmgiave opithe Rodyai@ beshvaterpillar @rdasact larvagewhich

b?%(fﬁ\gg XnGMﬁﬂhéd‘%pta@ﬂﬁé ?ﬁ]étna‘l ggﬁ{iféeﬁ%@%hlﬂﬁ? ERRtdally, a

arn ange an tensit
largey clagatef stwmars@metmsmlssmuifh easli16t s ¥m swunm'hgihm'rbws out

and/ or an feed co rsn .an ext t . of at t
Gl (G PR e BORBE DeciaamastSerrortanea dovis,peeRr part

i g i n Relvsi high
B, SRS MM TR, Ly Bl o possess D

comesnteatngnst pheheay i mgtals andi atsios .camy Thlerqh@smntammatlon

eI R aPedi SRRt Lol HPHEL YRR GPRfERY Yhectes

ngHﬂ i agikgeestatd Aultaiter Mores préfendbly, Tthe Cohgyapiseextract used is
content of chicken eg IS reported to range from
prRared acgording o theymptips disgloged iy theh SingaPere Pajsit application

s& %0d4dEBeS89 tHRtWRbIe( ¥BRteNY 2oftwilth 1 is herein incorporated by

reference.

The dietary supplement and/or animal feed comprising the dietary supplement
of the invention is beneficial when given to the animal. It will enhance the health
and wellbeing of the animal. The Cordyceps extract in the dietary supplement
and/or animal feed can also stimulate the immune system of poultry, providing
improved resistance to diseases including but not limited to fowl cholera, avian

influenza including the H5N1 strain, Newcastle disease and/or Marek's disease.

The dietary supplement and/or animal feed may be used both for barn, free
range and/or high intensity type rearing of oviparous animals. The dietary
supplement and/or animal feed comprising an extract of at least one Cordyceps
species may be an important advantage in increasing the immunity and
reducing susceptibility to diseases, especially in high intensity type rearing of

animals.
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5 2001). The eggs produced by the nethod of the
present invention conprise |ess than 350 ny

chol esterol per 100 g of egg matter. In particul ar,
the eggs produced by the nethod of the present

i nvention conprise less than 300 ng chol esterol per
100 ng of egg matter. More specifically, the eggs of
the present invention conprise 202 to 293 ny

chol esterol per 100 g of egg7matter. 10 Accordingly,
the eggs of the present invention conprise reduced
chol esterol content conpared to at | east one egg not
produced by the nethod of the present invention.

THBSHRLERCiny 860 W08 0% AP TG 1adi g’ MLB BBscrive

heh;brh ﬁeslﬂtsoln the” prlﬁi@:ctjqrgfofmsrmnh eeduded plaosltelstemblad:ontent The
the jinventio rovi daes an e CO rrsin ess

ol SHRgOICTRATER: S TCHsiy SqaR r@psﬁeegg’%m &P B68 2Rek 22.54 to

48P 30E 65LH] rhg &@ﬁégtéroh?ﬁ‘?a@é{/ gfdfsﬁ @n ?ﬁ%ﬂ (\%n&daeet al.,

met hod and us escrib results
2004nsf Ehe @ggsqrdd ueepﬂ byi theamethodeglytheppreseat ihvention leasnprise

been fo t ha duc d each, conpri ses 006, -
I35y 510 mi9 eheleslaui A DR RiPh GoBmenE” JRaticyar. the eggs
pfodtictYbyp 4 InfetRBd JTTth| &ageﬁpnﬁvaﬁt.ombﬁﬁinseﬂ@es than 300 mg
cordycepin is predomnantly in the

cholesterol per Hibmaefrega mattest Mere a@%&a"}{'t the eggeenf therpresent

Bt EarPPase o, Moeo 3B, SPRRMTBL ey Tof Ghedt 0B matter

AGcORimgly, Cm&bggﬁldf ther pidenpfineggionaédraprise Feduced cholesterol

Cordgce in eoxyadenosine) is a derivative of th
capien d‘armarsaet%gt d@astp@wmgj NGy ReadusRc By H}@emeéaod of the
D hs often used as a biological 8 marker for

rdyceps species. In this instance, the presence of
cordycepin in the eggs produced suggests that other

active and/or beneficial ingredients of
Therefore, according to another aspect, the invention provides an egg

comprising less than 350 mg cholesterol per 100 g of egg matter. In particular,
the invention provides an egg comprising less than 300 mg cholesterol per 100
g of egg matter.

Further, the present inventors have surprisingly found that the method and use
described above results in the transfer of cordycepin into the eggs produced. It
has been found that the eggs produced each comprises 006 — 0.08 g of
cordycepin depending on the amount of dietary supplement provided to the
animal. The cordycepin is predominantly in the egg yolk.

Therefore, according to another aspect, the invention provides an egg
comprising cordycepin. In particular, the invention provides an egg comprising
0.006 to 0.08 mg cordycepin per 100 of egg matter.

Cordycepin (3-deoxyadenosine) is a derivative of the nucleoside adenosine
produced by Cordyceps species. Cordycepin is often used as a biological
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the Cordyceps extract are also transferred into the
eggs. The foll ow ng pharnmacol ogi cal effects of
Cordyceps have been studied by either 5 aninmal nodels
and/ or human (clinical) trials: | MMUNOVODULATI ON:
Cordyceps sinensis (CS) can significantly enhance the
imunity of the body. ANTI-CANCER AND ANTI - M CROBI AL
EFFECTS: Associated with i mmunonodul atory function,
CS shows an anti-cancer effegt, and was 10 reported
to inhibit viral, bacterial and fungal infections.
ANTI DI ABETI C ACTI VI TY: Polysaccharide in CS was
reported to significantly |ower blood glucose |evels.

nﬁ@%«%ﬁ% g@%@%&%@fﬁ PEBJa I'C ene%zgg@:ﬁgg%% 0%0@%9“” in

tt%SBQ%TﬁRchW&:WOWN@HtWS&ndZ& bereficiabingestients of
to_rel ax the onchi al vva# S as Il as having
ﬂz,eegafdm@psmrm@@. 8/g0 trapgtesrad intq the e@asat or y

properties, thus it is effective agai nst cough,

phl egm asthrm and other respiratory ailnents.

Tﬁé%l@?ﬁ&@haﬁﬁi@cblb@lc@l bﬁ&é@@i ICavtlyddps hiai\lmbéeri sidist Ipgeither
plasma 20 triglyceride, "bad cholesterol” such as

anmaldn@qiﬁis\amtordwm(qh@ml) trigl$ol esterol I evels were
| onered by CS. EFFECTIVE ON RENAL DI SORDER: There are
i ndi ¢ fsi | tdi et
es o BPREOB BT OBy BERS Sindts (O3] LR fGRAERYy Shhance
SEXUtke ID\fﬁEtﬂW HEDoYD REPRODUCT! VE DI SORDER:

Cinical 25 inprovenent of otence by taking CS s
0 ARBHCANGH LMD T AN T IS AGE A g EETETSt har SeacRig  with
sti ﬁ‘\hﬁo odulHtSRPRRkSN] BS @HH% AP AIRICRWefRRE and was

inhibits p atel et "aggr egat i on.
reported to inhibit viral, bacterial and fungal infections.

e ANTIDIABETIC ACTIVITY: Polysaccharide in CS was reported to significantly
lower blood glucose levels.

e ENERGY METABOLISM AND PERFORMANCE ENHANCEMENT: CS was reported
to stimulate hepatic energy metabolism.

e 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
triglyceride, "bad cholesterol" such as LDL-c and vLDL-c, and total
cholesterol levels were lowered by CS.

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

e EFFECTIVE ON SEXUAL DYSFUNCTIONS AND REPRODUCTIVE DISORDER: Clinical
improvement of impotence by taking CS was reported.

e OTHERS: The reports suggested that CS can stimulate erythropoiesis in

mouse bone marrow, and inhibits platelet aggregation.
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In addition, the conpound cordycepi n has been
extensively studied and has been shown to have
anti-tunmour and antifungal properties. In one study,
it was shown that cordycepin can inhibit nucleolar
RNA synthesis in RNA cell (Siev et al., 1969) 5
Accordi ngly, another aspect of the invention provides
a method of treating and or prophylaxis of at | east
one di sease conprising adm nigstering at | east one egg
as described herein, an egg extract or egg product
fromat |east one egg as described herein. The
invention also relates to the use of at |east one egg
ri f
faé’?'hﬁg’t?" Itgggrt ncg.Hgiggo@cgggcﬁé%eb%%k\eggeﬁgﬁgsf ?Lﬂrgi:e}d and has

bpearﬂb&ml fonhave Ian'crfdmrynousr'r ahgrarﬁrﬁrngdhprrléprer&eﬁelntomdﬁﬂy, it was
ro axi s at |east. ope i seas The di seas _
SRHWRJ\BIEEC‘P@QIE?P'Ht%'“ |Ritenicdeolpy &%S)ﬂmg@ﬁ@é“eﬁ’%eﬂe“ (Siev et
i $ e, diabetes, cancer, tunour and/or infectious

di sease. Havi ng now general |y described the invention,

the sane will be nore readily 15 understood through
reference to the foll ow ng exanpl es which are pravid

ordipgly ofNothe( 3spast; ﬁﬁheamﬁe@r@ POVIGH @ eRthod @frs@atmg and
oh?ﬂ%ﬂe{‘é&o?ﬁg Bf“%agf 6ré stég%«r“,g)%ﬁe%‘gsrnsgpgémét%nﬁgg??east one egg

east one ecl es
apredseriabtyherbtraiare dgg rextracCor cagge peoduuct fronedt deasiratienggg as
to the nmethod described in published Singapore 20
dﬁﬁ?rél?ﬁd E%rrﬂ' -cati on No. 200400686-2. Cordyceps strains
with an FI RDI nunber are available fromthe Food
I ndustry Research and Devel opnent Institute, Taiwan.
Tiet investiar alsdestatebdd theluse of at leasponduwagg as delscribed herein,

vari Qus, strains C It shoul d be

bR ihus st S Pt e fiBast 9 BOGRS oSaiting Hetalh o the
ptebarafioh &f " BbmpbSitioRSbi Btk treBtfR8RRhNABr pPopHyIAXd at least one
speed, aeration rate, pH rage etc,

disease. The disease includes respiratory disease, kidney disease, renal

disease, diabetes, cancer, tumour and/or infectious disease.

Having now generally described the invention, the same will be more readily
understood through reference to the following examples which are provided by

way of illustration, and are not intended to be limiting of the present invention.

Example 1

The extract of at least one Cordyceps species is preferably obtained from
Cordyceps cultured according to the method described in published Singapore
patent application No. 200400686-2. Cordyceps strains with an FIRDI number
are available from the Food Industry Research and Development Institute,

Taiwan.

Methods are described below of the production of various strains of Cordyceps.

It should be noted that the parameters given for the conditions of growth such
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are not necessarily limted to the values as shown but
may vary wiwthin a reasonable degree as is typically
understood by people skilled in the art. Cultivation
of Cordyceps sinensis in fernmentation device 5 A
liquid culture medi um conprising a carbon source, a
nitrogen source, vitamns, mnerals and ot her growh
factors fromraw naterials of glucose, nmaltose or
powder, yeast extract, and fepd grade chem cal s as
listed in Table 1 rmay be used. In order to produce
the Cordyceps, for exanple, C. sinensis, an 1isolated
strain was first subjected to solid nedium culture.

a3 AeuAeARldn Benply libaratite, St sodert derstbl{ M. BATage et

apd aiot egyssEAENY limitedafol ethe?)valued be siadvih cbuteriayosgry within a
agar (PDA) nmedium (Table 3) in test tubes or agar

reAsna 'ea‘tje@'?@ gsdg t@'@%‘%unqﬁiﬁtqqqié))f peeple skitlgd dn the,ad,
shake cul ture maki ng use of Erlenneyer flasks was
used. One litre of the broth nmedium (Table 4, or Table
Cailtivatioh af iGatdj cepaasihessis ibfdrivieheatiopndevdde f | ask was
sterilised at 1210C for 20 m nutes and inocul ated with
3-6 slant or pI ate culture of the C. sinensis APN 4-1

A e TndGRAL SPSishaCh ofbeR“S05cR" 26 Mren source,

vftémmss mmaledam cthek ggrowth fa?ctemea@nofrawbmaterlﬁerwrglucose
culture period of 48 hr, For the second seed cultu

myitoge ofinauvdarsyeas) extrach anshfopdgiads chemicalg agiligted in Table 1
rﬁréf‘gé %ﬁd( BhQraés {d 6 dglgé Rhé gfﬁrﬁ}/{lélé% lféloi%érb\gl%s P'sinensis, an

t he fermsntatl
isoiated Istrairdwas fitstidubjeaied 89 salichoteelsura rediltures Thersiain & esihensis

i i of the cells fr the 1st seed
AEN Bt GRS ovar B artand BT kAT ag YgrShe (M) stant or
pfeE Efal PREditieY € amke D) af BRflpothlo dextrose agar (PDA) medium (Table
3) in test tubes or agar plates at 25°C for 3 days.

For the first seed culture, shake culture making use of Erlenmeyer flasks was
used. One litre of the broth medium (Table 4, or Table 5) 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:

¢ pH 5.5 (adjusted before inoculation)
o 25°C
¢ the flasks rotated on shakers at a speed of about 150rpm

e culture period of 48 hr.

For the second seed culture of C. sinensis, 75 litre (or bigger) stirred bio-
reactors (BioLafitte) each containing 50 litres or more of the fermentation
medium (Table 1) were sterilised at 121°C for 30 minutes and then inoculated
with 2 litres of the cells from the 1st seed culture (4% of inoculum). The

following growth conditions were maintained:
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pH 5.5 25C aeration rate of 1:0.2-1:0.9 v/v/m (1500-
2700 I/hr for 50 litres of nmedium 5 stirring speed
200rpm cultivation period 48 hr For the cultivation
of nmycelia of C. sinensis, 800 litre (or a bigger)
stirred-tank reactors (for exanple, BioLafitte), each
containing a volune of 600 litres or nore of the
fermentation nmedium (Table 1) are inoculated with 50
litres or nore 10 of 2nd seethi ng culture (8% of

i noculunm). The tanks and the fernmentation nedium were
sterilised at 121C for 30 m nutes before inocul ation.
pH 5.5 25-29C stirring speed 200 rpm 15 typica
aergtiq? rat e of 1:0.5 -1:1 v/v/Im (18-36.0 nB/ hr for
600°1 iR g' medi unm) cultivation period 48-72 hr \Wen

t heenyggt@ um had reached the end of its exponentia
phase or had nultiplied enough for the purpose of

pr oflucedration trate 9t 1:6r@-140.9e¢vin (1H808RYOR0hf ifor S0 litres of
bio-rggcgﬁzs wer e opened, and the nyceliumof C

si neME 8 as collected and filtered on vacuumfilter

or §ildtRiindE686£900 to 100 kg of nyceliumcake wth
30% of dryd)matter \/\ggnobt ai ned fromeach bio-reactor.

Thi s caltivatian pefied 4&ht ed on a doubl e-cone rotary
vacuum dryer or by freeze- drying and a filanentous

ot D 27- 28% 0f. ej i ne T :

"b} A8 UG TSR RiE e RelES, B0 Tl D, stmes-ank

rgaotdrisc(for exampdd, BlolafiRO)f) ewchh coritaéningtaivokone mdvel0D litres or
t h k dint | unj ni b .

m\/\cﬁ’g of tﬁg fé)r?ncen%gt?on h%d?urﬁ (*%I@I Wgre%ggculated with 50 litres or more

of 2nd seeding culture (8% of inoculum). The tanks and the fermentation

medium were sterilised at 121°C for 30 minutes before inoculation.

e pHS.5

o 25-29°C

¢ stirring speed 200 rpm

o typical aeration rate of 1:0.5 -1:1 v/v/m (18-36.0 m3/hr for 600 litre
medium)

e cultivation period 48-72 hr

When the mycelium had reached the end of its exponential phase or had
multiplied enough for the purpose of production, the bottom valves of the 800
litre bio-reactors were opened, and the mycelium of C. sinensis was collected
and filtered on vacuum filter or filter pressed; up to 100 kg of mycelium cake
with 30% of dry matter was obtained from each bio-reactor. This cake was then
dried on a double-cone rotary vacuum dryer or by freeze- drying and a
filamentous flour with 27-28% of protein was obtained. The filamentous flour
was grounded by a miller to a particle size of 100 -200 mesh. The obtained

powder was then packaged into aluminium bags.



12 Table 1. Liquid Medium New nmedium /L The preferred
value is indicated I n parentheses  ucose, 30-50 (40)
Mal t ose, 30-60 (40) KH2PO4, 0.05-2.0 (1.5) MSO4,
0.05-1.0 (0.3) Yeast extract, 15-30 (20) Table 2: YM
sl ant/plate agar nedium Ingredient Content Yeast
extract 3g Malt extract 3g Peptone 59 Dextrose |Og
Agar 20g Distilled water Up to 1 litre 5 Table 3.

Pot at 0 dextrose agar nedi um1d ngredi ents Cont ent
Potato extract 4.0y ducose 20.0g Agar 15.0g pH 5.6
Distilled water Up to 1 litre Table 4. Flask nediuml
I ngredients Content g/l

Table 1. Liquid Medium

New medium (g/L) The preferred value is indicated In parentheses

Glucose, 30-50 (40)
Maltose, 30-60 (40)
KH,PQg4, 0.05-2.0 (1.5)
MgSQ,, 0.05-1.0 (0.3)
Yeast extract, 15-30 (20)

Table 2: YM slant/plate agar medium

Ingredient Content

Yeast extract 39

Malt extract 39

Peptone 5g

Dextrose 10g

Agar 20g

Distilled water Up to 1 litre
5

Table 3. Potato dextrose agar medium

Ingredients Content

Potato extract 4.0g

Glucose 20.0g

Agar 15.0g

pH 5.6

Distilled water Up to 1 litre

Table 4. Flask medium-I|

 Ingredients Content g/l
Glucose 40.0
Maltose powder 20.0g
Potato dextrose broth 24.0g
Yeast extract 10.0
Water Up to 1 litre

10 Table 5. Flask medium-2

| Ingredients Content g/l

Glucose 40.0

Maltose powder 40.0
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G ucose 40.0 Maltose powder 20.0Og Potato dextrose
broth 24. 0y Yeast extract 10.0 Water Up to 1 litre

10 Table 5. Flask nedium 2 Ingredients Content /I

G ucose 40.0 Maltose powder 40.0 13 KH2PO4 1.5 M
SH. 7H20 0.3 Yeast extract/peptone 20.0 Water Up to 1
litre Cultivation of Cordyceps gracilis, Cordyceps
menorabillis, and Cordyceps ophiogl ossoides in
fernmentation device The straj:s Cordyceps gracilis APN
4-2 (FIRD 32217), Cordyceps 5 nenorabillis, APN 4-3
(FIRDI 32218) and Cordyceps ophi ogl ossoi des, were
grown and kept on YM slant or plate agar nedlun1(TabIe

n [
K P 25€-F UI 3=5 uayb T uj:5:| ant—cuttures—of—¢€.
4| | S oy abe . oanhi anl nccnt Ao RV -V
? A\ IILIIUI MUI LI I Q \ 2 UHlll Uyl VI IUlT U\a\) vwerT o
l?hq noculate 50 of i i i

Yeasl extract/peptane3n0- nl Er| pA®Syver flasks. The nycelia

Wadee subj ected to shake cul Yarte 1alitree5 C for 10 72 hr

on a rotating shaker at 150 rpm For conmercia
production of C gracilis, C nenorabillis, and C
ophi ogl ossoi des, the nulti-stage fernentation as
descri bed for Cordyceps sinensis above was used.

Cultivation of Cordyceps gracilis, Cordyceps memorabillis, and Cordyceps

ophioglossoides in fermentation device

The strains Cordyceps gracilis APN 4-2 (FIRDI 32217), Cordyceps
memorabillis, APN 4-3 (FIRDI 32218) and Cordyceps ophioglossoides, were
grown and kept on YM slant or plate agar medium (Table 2) at 25°C for 3-5
days. The slant cultures of C. gracilis, C. memorabillis or C. ophioglossoides
were used to inoculate 50 ml of growth medium (described in Table 5, 6) in 300-

ml Erlenmeyer flasks. The mycelia were subjected to shake culture at 25° C for

72 hr on a rotating shaker at 150 rpm.

For commercial production of C. gracilis, C. memorabillis, and C.
ophioglossoides, the multi-stage fermentation as described for Cordyceps

sinensis above was used.

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%
NaNO; or 0.01% Riboflavin (vitamin B2) to the YM agar medium (control, Table
2), the cultivation 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.
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Cordyceps mlitaris 15 It was found that this strain
woul d not grow well at a tenperature higher than 25C
and al so woul d not grow well on the agar slant/plate.
By addition of 0.6% NaNO3 or 0.01 % Ri bofl avin
(vitamn B2) to the YM agar nedium (control, Table
2), the cultivation tine was shortened to 3 days
(grown on the fortified nediun) from 7 days.
Cordyceps mlitaris APN 4-5 {41 RD 32219) was grown
and kept 20 on fortified YM nmedium at 17-23C,
preferably at 20C for 3-days before using it for

i nocul ation of the multi-stage fernmentation in Exanple

Tésl %MEP@@%&“&?@%M"%&T@ Rl oaVal ather strains of
r@herdfcfré edﬁfeiié isBdtitlyy frofrpthat wedug%tmcall for Cordyceps

eci or Cordyceps nilitaris (Table 6
nu)vot n@mtplese?)r Eonall othar st B Corguepon. KhaP s 508, MBB04.7Hz0

Wi B0 BRI Res, SR GECoRNEGR miRLNAND: (Teble 3

waatlmeden‘sheadtl on whi ch increases the anobunt of active
conponents recoverable fromthe medicinal fungi. The
wat er used may al so be mxed with a pH buffer,

TR 3 e PO 0 SR o B g

rétibgyerdtﬂé frane trpmmwlcmﬂguhlglNﬂlBueZgateh’eaed may also be mlxed with a
extract/ peptrone 20g Wt Up to 1 litre 10 Exanple 2:
F’EQQH'@& ?&HQWQ)Eé%@gBPt 1(ﬂrceps bi 0-active ingredients

Table 6 Broth Medium for Cordyceps militaris

Ingredients Content, g/l
Glucose 409
Maltose powder 40g

NaNO; 2g

Yeast extract/peptone 20g

Water Up to 1 litre

Example 2: Extraction process of Cordyceps bio-active ingredients

According to conventional methods known in the art, the active ingredients of
Cordyceps 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 method and is described below. The
absence of a hot water extraction step in conventional methods makes them
ineffective in extracting the water-soluble polysaccharides. The hot water may

also be buffered at pH 10 for further efficacy.
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According to conventional nethods.known in the art,
the active ingredients of Cordyceps are extracted for
wat er - sol ubl e and et hanol - sol ubl e conpounds.

However, these conventional nethods of extraction do
not include hot water 15 extraction, which is provided
in this method and is described below. The absence of
a hot water extraction step in conventional nethods
makes them ineffective in exracting the

wat er - sol ubl e pol ysacchari des. The hot water may al so
be buffered at pH 10 for further efficacy. 15 About
1700g of wet Cordyceps nycelia were soaked, with

ABE0L 100 ) vt ol il Sh4gs Uy, v

ab‘oubl& lives ov\hoewatmmabomttwm ocaerhightei.ej bb¢mt2?1hm&r hiwwe. The

ChsitieP warsathndiiesed 2nd tRedreiBauss tisn muecinifc2 Bolumes of
00%, ﬁ%“ﬂ@g&!‘ﬁ EP@olfu'rﬁé rqrhg bd/i‘g Fetﬁlfe“re%mtﬂngcﬁcﬁﬂ tA8Addition

obtiteaeﬂnangl 12> t9g fdtrateomag/ﬂm'scqulcgetham avastied .in 588 ethanol and
SRR, S 0051 EoheeSHTRR .

et hanol soI ut| on wWth gentle agitation. The ethanol

was then evaporated and the resultant concentrate was
Thegesiduerwasl themextracteg fod active gooipawidsder aTluthesd tirhes by

RiBShalia Res Bhbo% Rentl PRl GRE gerfE Aedfion: maecethanol

was th@ntéi/%pf)%tﬁd @Aindetheoredaansbrisentrate W%@Gfre%‘zetdlﬁbd obtaining
di etary R_gl enent. The specifications of the powder

1aie oirs@udm galsiecofmnyTethies splvept @mmtth@rpamthamlt a@ef@ne will

f tained by the 15 nethod
b%regﬁ/)&e\é\qgé%qxggm?gg@gierlggt| on Powdered Cordyceps

nycella produced by submerged cul tivation, followed

? gri ndi ng And
The concen rate is in the form of a powder and may be used as the dietary

supplement. The specifications of the powder are shown in Table 7.

Table 7. Product specifications of powdered Cordyceps obtained by the
method provided

Product description Powdered Cordyceps mycelia,
produced by submerged cultivation,
followed by drying, grinding And
sterilization
Product fingerprints
Proteins/glycoproteins: SDS-PAGE and western blotting
Overall: Fourier transform infrared
(FTIR)spectroscopy

Physical appearance: Powder with good flow property
Colour: Brown 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%
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sterilization Product fingerprints

Pr ot ei ns/ gl ycoprotei ns: SDS-PAGE and western blotting
Overall: Fourier transforminfrared FTI R spectrosco
Physi cal appearance: Powder with good flow property
Col our: Brown or light browm Odour: Slightly
fermented Particle size: 100 to 200 nmesh, Flow ng
property: Free-flowing pH (in 10% solution : 4.5-5.5
Moi sture % Less than 5 % Amive conponents: Tot al
protein: 27- 28% 16 Total water soluble

pol ysacchari des: 20% or above Cordycepic acid

(rranni tol): 5% or above Cordycepi n

faVW4

IIUbI I'TC. . LO70
‘T%té"‘@%%*‘ %ﬁﬁ"i%%‘iéi%&ﬁhgé} %}?f g};@ Arseni ¢ <
) m Mercury <
%ﬁ%@ﬂen ﬂﬁg{n| |<?f Bui th the
% or above
Ash de0e 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

Example 3: Preparation of Paste Form of Cordyceps

Upon completion of the large-scale cultivation methods described in Example 1,
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
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 yield of the Cordyceps paste obtained ranged 300-500 kg per cubic meter
of fermentation broth.

The wet mycelium with 10-20% of total solids was subjected to a homogenizing
process by either a colloidal mill, or by a homogeniser, or by any type of proper
milling machine. A particle size of 0.5-3.0 ym of the wet mycelium was obtained

by homogenization. This particle size allowed the wet mycelium to be well



Total bacterial count, CFU g Medicines Act Total yeast
& nmould, CFU g < 102 Total E. coli, per gram< 102
St aphyl ococcus aureus, per gram Absent Sal nonell a
spp., per gram Absent Absent Exanple 3: Preparation
of Paste Form of Cordyceps Upon conpl etion of the

| arge-scal e cultivation nethods described in Exanple
1, the nycelium instead of being collected and
dried, was collected by filtggring it 5 through a
needl e-felt polyester filter nediumby gravity or by a
controll ed vacuum force to nmake the wet nycelium
contain 10-20% of tot aI soI ids. The wet nycelium was

b Sel 3516 DERS PR CEBel e RUN B rffeapod s
“parfDEdr 800 kg per cubl c meter 10 of fernentation

broth. The wet myceliumw th 10-20% of total solids
was subjected to a honpgenizing process by either a

ol | oi h
TS sperie gt rpigrinlionph e SEBARY flrte Kot shthGispare =s
sifdwh e TaBle grycel i um was obt ai ned by honogeni zati on.
Thi s particle size allowed the wet myceliumto be well
di s ers ol uti ons. The obtain
D#@ss'atr ShpEreisER Pt qltel 3080R5.0 SHERy B - Tanh Gordyceps
s@gﬁg{‘s §iheh&s) Mavet hsd Bkeh thé&H/édinq(ﬁ\eséaéﬁ&acterlstlcs are
yceps sinensis' are as shown in Tab
st @r €ablechar act eri stics of ot her speci es or stral ns,
ot her than Cordyceps sinensis (C sinensis) have al so

TBBR8 PP G S pelific iGN OF Edrelyc8ps Sinéhsis 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
Proteins/glycoproteins: blotting
Overall: » Fourier transform infrared

(FTIR) 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 20% or above
polysaccharides: 5% or above
Cordycepic acid (mannitol): 0.1% or above
Cordycepin (3'-deoxyadenosine): 0.15% or above
Adenosine:

Ash: Less than 5%




shown in Table 9. Table 8: Product specification of
Cordyceps sinensis in paste form Product description

Cordyceps sinensis nycelia

cultivation,

followed by filtration,

produced by subnerged
packagi ng and

retorting at 110 -121 C. Packagi ng form Paste form of

products, quantity in
SDS- PAGE and western

Overal l :
spectroscopy Physi cal
Iight brovvn Qdour :

3 kg or
in lamnated retort pouch.

custom sed size, packed
Product fingerprints »

Proteiqgs/ gl ycoproteins: blotting
N Fourier transforminfrared FTIR
appear ance: Col our: Brown or

Shi ght ly fermented Property:

V.|

28% Tot al water

ApBNGacchari des:
CompBhitol): 0.1 % or

Lead - deoxyadenosi ne) :
Mercury

5% or

. 11U Al

FTAS L T \III J.U/UDUI ULIUII) 1 . /70
Hfa"?éﬁ“%ig‘ Conmponents (dry basi g ‘fn%c;ﬁ}pgfa%q mt@ffh_e‘%qga_pore
sol ubl e 20% c

above (,ordécepl c acid
above
0. 15% or |&b

Cq
QPmAdenosi ne:
< 0.2 ppm

< 0.01 ppm

Microbial limit:

Total bacterial count, CFU/g
Total yeast & mould, CFU/g

Total E. coli, per gram
Staphylococcus aureus, per gram
Salmonella spp., per gram

In compliance with the Singapore
Medicines Act

<102
<102
Absent
Absent
Absent

Table 9: Characteristics of other Cordyceps strains

Product and cell description

1) C. militaris shows the whitest and
finest mycelia Vvisually, while
C. 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 & C.
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)

FTIR fingerprints

Fingerprints of five species of
Cordyceps in Fourier transform
infrared (FTIR) spectroscopy are very
different, which can be provided if
required.

Active compound: Cordycepic acid

Contents of C. militaris &
C. ophioglossoides are higher than
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Ash: Less than 5% 18 Heavy netal: In conpliance wth
the Singapore Medicines Act Arsenic Copper < 0.01 ppm
Lead < 15 ppm Mercury < 0.2 ppm< 0.01 m M crobi al
[imt: In conpliance with the Singapore Medicines Act
Total bacterial count, CFU g Total yeast & nould,
CFU g < 102 Total E <coli, per gram< 102

St aphyl ococcus aureus, per gram Absent Sal nonel |l a
spp., per gram Absent Absentig Table 9: Characteristics
of other Cord ce s strains Product and cell
description 1) C. mlitaris shows the whitest and

fi nest rrycelia visually, V\/nile C SI nensis is the

OISR AN %%h L CraiTegs E5-9% only.

Q
LILILA 2 T UAJL

Active campound Cofdycebi test .  h T gtenf‘o C. militaris is double or
triple

igher than that of C. sinensis.
But existence of Cordycepin in
C. ophioglossoides is not yet
confirmed.

Active compound: Adenosine: Higher in C. militaris and
C. ophioglossoides than C. sinensis.

Active compound: Ophiocordin | A potent protein kinase inhibitor, is
(balanol) contained in C. ophioglossoides only.

Example 4: Preparation of feed

The animal feed was prepared by mixing 50 g, 125 g or 300g of the Cordyceps
sinensis powder obtained from Example 2 above per ton of commercial or

common laying feed.

Alternatively, the powder may be added to the drinking liquid or the paste may

be used instead.

Example 5: Feeding of chickens and properties of eggs produced

8000 Bovans Goldline Brown layers were fed the animal feed comprising
Cordyceps sinensis prepared as described in Example 4 from 60 weeks to 90
weeks.

During this time, the eggs produced by the layers were sampled and analysed
for cordycepin and cholesterol content,by HPLC.
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C. ophioglossoides a little sour, and the bitter
taste of C. sinensis. 4) Filtered bio-nmass of C
mlitaris nycelia is nore conpact than that of C
sinensis & C. ophiogl ossoi des. 5) Under m croscopy,
two spores are contained inside the ascus of C.
mlitaris, as conparison with that of C sinensis,
only one spore (see photos) FTIR fingerprints
Fingerprints of five speciesef Cordyceps in Fourier
transform infrared (FTIR) spectroscopy are very
different, which can be provided if required. Active
compound: Cordycepic acid Contents of C mlitaris &
C. ophi ogl ossoi des are higher than 19 9% while C

Aﬁéﬁ@%%f%o'?ﬁéc%gf'n/bgﬂﬁi_cACt'Ve conpound: Cordycepin The
aris is double or triple higher

than that of C. sinensis. But exi stence of Cordycepin
CoBisSaIUS38 b SIANSar Mt PBIAINGY fior JGPeCha@ical Company.
For determination of cordycepin in eggs, the soft matter from 8 eggs were
combined and the weight was measured. The combination was then
homogenised. A 10 g sample of the homogenate was taken and extracted three
times with 100 ml of hexane. The extract was collected and sonicated for 1.5
hours at 60 degrees. The sonicate was then filtered with 0.45 micron
microsyringe filters before HPLC. The HPLC analysis was performed on a
Shimadzu LC20A R1.24 employing 254 nm detection. 5 ul of the filtered
sonicate was injected into a 045 microsyringe filter pL loop and
chromatographed through a C18, 300 x 4.6 mm, 5 pum particle size, 300 A
column (Waters). The mobile phase for elution was acetonitrile-water (V/V 496)
with phosphate buffer (Na,PO4, 0.1 M, pH 6.8) at a flow rate of 1.0 ml/min. The
analysis was performed using the Shimadzu LCsolution software.

Analysis of cholesterol content by HPLC

The HPLC analysis of cholesterol content of the eggs was performed, according
to standard methodology, by TUV SUD, PSB Corporation, Singapore.

Results

Cordycepin was detected in the eggs from layers fed with the animal feed
comprising Cordyceps sinensis (Figure 1A) and not in the eggs from control
layers (Figure 1B). Furthermore, the cordycepin was found predominantly in the
egg yoke (Figure 1D). Cordycepin was not detected in the egg white.
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C. ophi ogl ossoides than C. sinensis. Active conmpound:
Ophi ocordin A potent protein kinase inhibitor, is

(bal anol ) contained in C. ophiogl ossoides only.
Exanpl e 4: Preparation of feed The animal feed was
prepared by m xing 50 g, 125 g or 300g of the
Cordyceps sinensis powder obtained from Exanple 2
above per ton of commrercial or 5 conmon |aying feed.
Al ternatively, the powder nen be added to the drinking
liquid or the paste may be used instead. Exanple 5:
Feedi ng of chickens and properties of eggs produced
8000 Bovans Gol dline Brown | ayers were fed the ani mal
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edffitent. by HPLC. 20 Analysis of cordycepin by HPLC
Cordycepin used for standard was obtained from Si gna

Chem cal Conpany. For determ nation of cordycepin in
Tapks10t he soft matter from 8 eggs were conbi ned and

the wei ght was nmeasured. The conbi nati on was then 5

maanicad A 10 A caml n ~f

A e T o e T
pewdenct was col|ltée®.ed and @&M caPel P01 Milligrayr spefy 100
Geamdergredon Tofg weskiscat e [\@iam akedg matiare gram: pf @ggsmatter

chmickerlayenfeadysyiri nge fi | tidwithbet sheall) HPL C.| (Withowrshell)
300 ysi s was pgrg ormed orn (a043ki0ge8zu LC2@A2R1. 24 -

5@@Pl oyi ng 254 rimaet ect dm.006 L @boyhe fi|laagred 10

138l care was ITRFred intq g20qka M Crosyigage fiftter

t—oop—and

The cordycepin levels in the eggs from the layers fed with the feed comprising
the Cordyceps sinensis extract were measured and were found to be in the
range of 0.006-0.08 g per g of whole egg and is dependent on the composition
of Cordyceps extract in the feed. Similarly, the cholesterol content of the eggs
produced were measured and ranged from 202 to 207 mg per 100 g of egg
matter. As discussed above, normal eggs have a higher cholesterol content at
368.2 + 22.54 to 437.63 £ 24.61 mg per 100 g of egg matter (Vorlova et al.,
2001).

While there has been described in the foregoing description preferred
embodiments of the present invention, it will be understood by those skilled in
the technology concerned that many variations or modifications in details of
design, construction or operation may be made without departing from the

scope of the present invention as claimed.



10

chr omat ogr aphed t hrough a C18, 300 x 4.6 mm 5 m
particle size, 300 A colum (Waters). The nobile
phase for elution was acetonitrile-water (VN 496)
wi th phosphate buffer (Na2PO4, 0.1 M pH 6.8) at a
flowrate of 1.0 mM/mn. The analysis was perforned
usi ng the Shinmadzu LCsol ution software. 15 Anal ysis of
chol esterol content by HPLC The HPLC anal ysi s of
chol esterol content of the eggs was perforned,
according to standard nethodol ogy, by TUv SUD, PSB
Corporation, Singapore. Results Cordycepin was
detected in the eggs fromlayers fed with the ani nal
RfE?Q go conpri sing Cordyceps sinensis (Figure 1A) and
he eggs fromcontrol layers (Figure 1 B)
Furthernore, the cordycepin was found predomnantly in
StdveM. e{deinbbry, (IRi gnd ePenriain, Sor(d96epiTinewsslentive interruption of

detected. jn the eq: jte. 2 Tahl e 10 sh t he
oG A SFhesiRanHE LA Giels b cpuCesn. A CEhglol: vol 41, 510-
spoduced by the layers fed with the animal feed

conprising the Cordyceps sinensis extract. Table 10
Addi ti on of CS Feedi ng Cordycepin, Cholesterol,

wder,. td. Gr 100 MJ | ] 0
VBERVE L., IREIOU b oRARITAL for 20 X0V (PAErCRGlesterol
cémteAkmedgy@irir ,|a9wgtde¢i¢tj. Aol Vbt Brhdha1t70sBeY71390.
300 8 0.043-0.08 202" 50 g 12 0.006 - 0.007 237 125 g

10 0.02 - 004 293 5 The cordycepin levels in the eggs
S 200400686aers fed with the feed conprising
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the Cordyceps sinensis extract were neasured and were
found to be in the range of 0.006-0.08 g per g of
whol e egg and i s dependent on the conposition of
Cordyceps extract in the feed. Simlarly, the
chol esterol content of the eggs 10 produced were
nmeasured and ranged from 202 to 207 ng per 100 g of
egg nmatter. As discussed above, normal eggs have a
hi gher chol esterol content a3 368.2 22.54 to 437.63
24.61 ng per 100 g of egg matter (Vorlova et al.
2001). Wi le there has been described in the foregoing
description preferred 15 enbodinents of the present
invention, it will be understood by those skilled in
Cldisist echnol ogy concerned that nmany variations or
“nodifications in details of design, construction or
operation may be nmade without departing fromthe
1scopd metfpﬁ@fmre@wng iah|east PBA €99 conaprifing 22

Ref
e LB cchvoue Y OO Bt s f B
in HELA cé]omydqoscscmed';ersamextrai:t tHezedf, Brol ., vol

510- 520. .5 Vorl L., Siegloya Kar kov R and,
<opr (ila \ieadyun B} erst pag cagmal i man&aﬁg%sgdmmﬁasmg at
he | ,

the | ayi n%d%?b'n@qeeﬁ‘cf\gre\ﬁént adat %ﬁ%‘t gf@ Calgﬂc?ég s tggles or

200400686-2 10 23 im 1 A rret pr oddc
| east oneextgactdbereafsi ng (i) suppl enenting the diet of
at | east one animal with at |east one

2. The method according to claim 1, wherein the Cordyceps species is
selected from the group consisting of Cordyceps sinensis, Cordyceps
militaris, Cordyceps gracilis, Cordyceps ophioglossoides, Cordyceps
memorabillis, Cordyceps sphecocephala, Cordyceps hawkesii,

Cordyceps martialis, Cordyceps sobolifera and Cordyceps capitata

3. The method according to claim 1 or 2, wherein the Cordyceps species is

Cordyceps sinensis.

4, The method according to any one of claims 1 to 3, wherein the egg

comprises cordycepin.

5. The method according to claim 4, wherein the egg comprises 0.006-
0.08 g cordycepin per 100 g of egg matter.

6. The method according to claim 4 or 5, wherein the cordycepin is
predominantly in the egg yolk.
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Cordyceps species or extract thereof, or 5 (ii)
feeding at | east one animal wth an animal feed
conprising at |east one feed ingredient and at | east
one Cordyceps species or extract thereof. 2. The.
met hod according to claim 1, wherein the Cordyceps
species is 10 selected fromthe group consisting of
Cordyceps sinensis, Cordyceps mlitaris, Cordyceps
gracilis, Cordyceps ophiogl opgsoi des, Cordyceps
menorabi Il lis, Cordyceps sphecocephal a, Cordyceps
hawkesii, Cordyceps martialis, Cordyceps sobolifera
and Cordyceps capitata 15 3. The net hod according to
cl ai R

7Co d%ép@ésﬂ%ﬁe}rﬁlgg%ﬂr@ {d}%ngoaﬁ%qg cgc@gsre i ng sz%enrem ffie egg

of ctammasés texutedvdimiestardl lentgd conpaped t@ at least one egg not
cord 5. e ,met hod accordi ng to, ¢l aim

her GIOGUCRA B J0S compH SES0G 00 S0y 096! A elith per

100 g of egg matter. 6. The nmethod according to claim

4 or 5, wherein the cordycepin is 25 predomnantly in

gl he #ag ﬁ‘lghﬁdo%écor\%neqj L BRE FeGa r]Igté < er%[be the egg

of clarns he 'égg conprises reduce
chol esinprisés tezstthan 360rmgmhdletsterat péretil g ofiegg gaattert
produced by the nethod according to any one of clains
1to 6. 5 8. The nethod according to any one of clains
1 to_ 7, wherein the e?g conprises less than 350 ng
9chol Ebe enethod @ccamiing toanyghclains drto 8 whpreinitbe iggg comprises

Comp Pt Hat BB RhafsBoTact 1) dor B Tatbr 166°0 ot

egg matter.

10. An egg produced by the method according to any one of claims 1 to 9.

11.  An egg comprising cordycepin.

12. The egg according to claim 11 comprising 0.006-0.008 g cordycepin per
100 g of egg matter.

13. The egg according to claim 11 or 12, wherein the cordycepin is
predominantly in the egg yolk.

14. The egg according to any one of claims 11 to 13, wherein the egg
comprises less than 350 mg cholesterol per 100 g of egg matter.

15. The egg according to any of claims 11 to 14, wherein the egg comprises
less than 300 mg cholesterol per 100 g of egg matter.

16. An egg comprising less than 350 mg cholesterol per 100 g of egg matter.
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10 10. An egg produced by the nethod according to any
one of clains 1 to 9. 11. An egg conprising
cordycepin. 15 12. The egg according to claim 11
conprising 0.006-0.008 g cordycepin per 100 g of egg
matter. 13. The egg according to claim 1l or 12,
wherein the cordycepin is predomnantly in the egg
yol k. 20 14. The egg according to any one of clainms 11
to 13, wherein the egg conm®sd ses |ess than 350 ng
chol esterol per 100 g of egg matter. 15. The egg
according to any of clains 11 to 14, wherein the egg
conprises 25 less than 300 ng chol esterol per 100 g
of egg matter. 16. An egg conprising |less than 350 ngy
chol esterol per 100 g of egg matter. 25 17. An egg
1ZonpAhssggcdnapsihd ess3Aan BP0ahglohslesterol per 100§ of egh matter.
egg matter. 18. A nethod of treating and/or
prophylaxis of at |east one disease 5 conprising
dm Ri $4 g coed
18 Bt Mitoeddof fhedling, Aol HfoREHaRETOf (ol dedst BE  glsease
pr odcmrnpfisioghaaiministestngone egg according to any one of
claims 10 to 17 to a subject. 10 19. The net hod
acco(ifi ngat least aneredd acobeding to afeode o€ akimE 9036l 1675 bed
from the group consisting of respiratory disease,
ki dngy di a3 extrittlor éjgspReict %ﬁbﬁf R@st 6AB&RYg according to
tunDur and i nfectious disease. 20. Use of at |east one
egg accor dmngnesf glaimsil® tor1 tloa subjest.t o 17, or an 15
egg extract or egg product therefromfor the
preparati on of a conmposition for the treatmnment and/or

18.r OD?Ktla 6rlr)m(clet?ﬁogtaclcgladS ing ?cr)] %IaqunS‘FQSv?herein the disease is selected from
the group consisting of respiratory disease, kidney disease, renal

disease, diabetes, cancer, tumour and infectious disease.

20. Use of at least one egg according to any one of claims 10 to 17, or an
egg extract or egg product therefrom for the preparation of a composition
for the treatment and/or prophylaxis at least one disease.

21. The use according to claim 20 wherein the disease is selected from the
group consisting of respiratory disease, kidney disease, renal disease,

diabetes, cancer, tumour and infectious disease.

22. Use of at least one Cordyceps species or extract thereof in the

preparation of a dietary supplement for producing at least one egg.

23. The use according to claim 22, wherein the Cordyceps species is
selected from the group consisting of Cordyceps sinensis, Cordyceps
militaris, Cordyceps gracilis, Cordyceps ophioglossoides, Cordyceps
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21. The use according to claim 20 wherein the di sease
is selected fromthe group consisting of respiratory
di sease, kidney disease, renal disease, 20 diabetes,
cancer, tunour and infectious disease. 22. Use of at

| east one Cordyceps species or extract thereof in the
preparation of a dietary supplenent for producing at

| east one egg. 25 23. The use according to claim 22,
wherein the Cordyceps species is selected fromthe
group consi sting of Cordyceps sinensis, Cordyceps
mlitaris, Cordyceps gracilis, Cordyceps

ophi ogl ossoi des, Cordyceps 26 nenorabillis Cordyceps

sphe h i Cor dy, ..
o TRTRABE, | EORNEERS 3phEEbiconaly (EGRRceps  hawkesi,
capi Cetdycepéd madrtialis)Cordgcepsisoipliferacarad Gol#/ceps Z3pitata.

wherein the Cordyceps species is 5 Cordyceps
sinensis. 25. The use according to any one of clains

21% t?ﬂgﬁsevﬁ}%’o‘?&iﬂgttb%lﬁﬁﬂﬂ G iﬁﬁ&eﬁpfﬂy%ﬁdgbggé%pecies is

e use according to claim?25, wherein t
conpCoawePs@d@rnses.0. 08 ny cordycepin per 100 g of
egg matter. 27. The use according to any one of clains
25 to 26, wherein the cordycepin is predomnantly in

285 he R W& laccdlingP to Ay bhe 8F eRlifisNg2tte 2ay wherein the egg
claims 22 to 27, erein the egg conprises ess than

350 ¢qnprisgeedrdyeepiper 100 g of egg matter. 29. The
use according to any of clains 22 to 28, wherein the
egg conprises 20 less than 300 ng chol esterol per 100

28, T heF tseoiting daclilid> e HERe SE baFBEBes 8108 0 0.08

mg cordycepin per 100 g of egg matter.

27. The use according to any one of claims 25 to 26, wherein the cordycepin

is predominantly in the egg yolk.

28. The use according to any of claims 22 to 27, wherein the egg comprises
less than 350 mg cholesterol per 100 g of egg matter.

29. The use according to any of claims 22 to 28, wherein the egg comprises
less than 300 mg cholesterol per 100 g of egg matter.

30. A dietary supplement comprising an extract of at least bne Corayceps

species.

31. The dietary supplement according to claim 30, wherein the Cordyceps
species is selected from the group consisting of Cordyceps sinensis,
Cordyceps militaris, Cordyceps gracilis, Cordyceps ophioglossoides,
Cordyceps memorabillis Cordyceps sphecocephala, Cordyceps hawkesii,

Cordyceps martialis, Cordyceps sobolifera and Cordyceps capitata .
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25 31. The dietary suppl enent according to claim30,
wherein the Cordyceps species is selected fromthe
group consi sting of Cordyceps sinensis, Cordyceps
mlitaris, Cordyceps gracilis, Cordyceps

ophi ogl ossoi des, Cordyceps nenorabillis Cordyceps
sphecocephal a, Cordyceps hawkesii, Cordyceps
martialis, Cordyceps sobolifera and Cordyceps capitata

27 32. The dietary suppl egent according to claim 30

or 31, wherein the Cordyceps species is Cordyceps
sinensis. 5 33. An aninmal feed conprising at |east one
feed ingredient and a dietary supplenent according to
any one of clainms 30 to 32. 34. A nethod of
suppl enenting the diet of animals, conprising (i)

31 oVikl rdletane slipplangnt Weebelivgt toactaimdiddy dro3anywiearein the
of claine 10 30 to ég o at | east one aninmal, and/or

(i i )Cored¥aerySRecies ks

CCRAISHASN-t h an ani nal feed

according to claim 33. 35. The nethod according to
claim 34, wherein providing the dietary 15 suppl enent
33 onpAnm ssrémal feety cohmpriding at yeasippneefieed ingretienbeandeaddietary

ne

d | di th 1, Xt to th Ll ,,36. Th
et HOPPIREERL YR T00LP AMHODE &S Y 321t he ani ma

is an oviparous animal. 20 37. The nethod according
to claim 36, wherein the oviparous animal is a

340U'A féinctPor SHIGRENARY B Gletonntfals, Gifibriking wher el n

‘he ' p

try i e nethod acco?di ng to

any (@ne oprovidingrthe3didtary3supplemept adoaiding &1 any one of claims

35.

36.

37.

38.

39.

30 to 32 to at least one animal, and/or
(ii) feeding at least one animal with an animal feed according to claim
33.

The method according to claim 34, wherein providing the dietary
supplement comprises mixing the dietary supplement with the feed and
providing the mixture to the animal.

The method according to claim 34 or 35, wherein the animal is an

oviparous animal.

The method according to claim 36, wherein the oviparous animal is a
poultry.

The method according to claim 37, wherein the poultry is a fowl.

The method according to any one of claims 36 to 38, for producing at

least one egg.
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| east one egg. 28 40. The nethod according to claim
39, wherein the egg conprises cordycepin. 41. The
nmet hod according to claim40, wherein the egg
conprises 0.006- 0.08 ng cordycepin per 100 g of egg
matter. 5 42. The nethod according to claim40 or 41,
wherein the cordycepin is predomnantly in the egg
yol k. 43. The nmethod according to any one of clains 39
to 42, wherein the egg 10 @smprises |ess than 350 ng
chol esterol per 100 g of egg matter. 44. The net hod
according to any one of cIainB 39 to 43, wherein the
egg conprises |less than 300 chol esterol per 100 g

487 egorhRt hod15a %Brdlﬁ{)’ ﬁﬁ'd@l’n %d oghﬁﬁ fre (299 comprises

suppl errente accor 0 the any
cl ai cord@depin. 44. 46. The ani mal according to cI ai m 45,
wherein the animal is oviparous. 20 47. The ani nal

4Fia. s Mehidl = Goliig: wgcBlt by whad 1o o, fdierings 0.006-
the @oBMY cofdycepin pe|4’ﬂ)0 é\lbf@gg Abitai nabl e from the
nmet hod of "any ‘one of cl ai 39°to 44. 25

42. The method according to claim 40 or 41, wherein the cordycepin is

predominantly in the egg yolk.

43. The method according to any one of claims 39 to 42, wherein the egg
comprises less than 350 mg cholesterol per 100 g of egg matter.

44, The method according to any one of claims 39 to 43, wherein the egg

comprises less than 300 mg cholesterol per 100 g of egg matter.

45. An animal whose diet is supplemented according to the method of any

one of claims 34 to 44.
46. The animal according to claim 45, wherein the animal is oviparous.
47. The animal according to claim 46, wherein the animal is poultry.
48. The animal according to claim 45 or 46, wherein the animal is fowl.

49. An egg obtainable from the method of any one of claims 39 to 44.



