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Use of Cordyceps species or extract thereof in the egg
production Field of the invention The present
WO pwentd4on rel ates to Cordyceps extract and useGI/SG2008/000239
thereof. In particular, the invention relates to a
di etary suppl enent conprising extract(s) of Cordyceps
speci es. The dietary supplenent nay be added to feed
and/or drinking liquid to inprove the health and
general well being of animals, particularly for
ovi parous ani mals. The invention also relates to the
use of the dietary supplenent in aninmal feed and/or
dr i nKisedof Céttydepd spadies vt eixtraceitttirééinthe @g@Sproduction
produced. Background of the invention Animal husbandry
Is the agricultural practice of breeding and rearing
livestock and has a long history. The field of aninal
husbandry i ncludes the managenent, handli ng,
. t{iti.on breedi ng and wel fare of animals. Animls
F—"*EQEQ—@&I—'W—%%H%H for neat and for produce such as wool ,
mlk and eggs. Aninals that are comonly reared for
t hese purposes include cattle, goats, sheep, pigs,
Thé opiesant] ipeentiory .relaéss doc Cordyoepanierractnandi uses tll:iedeof. In
nimal ,feed fornmul atigon aing to i nprove the growt
pafjgUlar HihgBVeRIMbiIatgS 0p SxsiFraY SuRRIPMEN cqmapTaind GKtrasiés) of
Cord)jcBBk P9 eThe dietary supplement may be added to feed and/for
drinking liquid to improve the health and general well being of animals,
particularly for oviparous animals. The invention also relates to the use of the
dietary supplement in animal feed and/or drinking liquid to improve the quality of

eggs produced.

Background of the 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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Such animal feed fornulations can include conplete

feeds conprising all the required nutrients,
wa@ongendpat es that provide part of the requireBCT/SG2008/000239

nutrients, (such as protein or carbohydrates) or

suppl enents that provide additional mcronutrients,

(for exanple, vitam ns and mnerals). The concentrates

and suppl enents can be purchased as separate

fornmul ations by the farmer @nd m xed into ani mal feed

as necessary.Poultry, in particular fow, are very

i nportant agricultural animls which are reared as

food and for their eggs. These nost typically are

e .

P o RACHRF 10428 1o, BEE pgil o SIS Which are
reamdkas doatl gedsfey .thék legyst Mdvese emopsh typicallyt aing frmnhbdremf the
t [ t ant ultr uce ich can
orfR B Re S BRLAAT e kb B el Gfarom
suéi %@,tdddkscénd%é’éﬁ)n Oiﬁé’r ﬂiaﬁore‘é'nh@rﬁdlﬁtrﬁ?& tﬁbﬁ%@éfs E1eggs are

i ncluding vitamn ri boflavin, “folic acid, _
anwpoaantamuitmpzthmwhlnb,canrhmeateal ci um phosphor us

and potassium However, the egg yol k contains a
significant anount of cholesterol, nore than two

Eggh| él%s vefy Wu@rltfoﬁféoﬂﬁan&ﬂﬂaﬁ\a'al Yar@@oh@;ﬁtﬁ& Oécr PLHté?ﬁeanht also
I's the hi'gh chol esterol content i'n eggs
vitarminsc pad eralr@mlér mltpﬂlbgu\atatnynthatnbpﬂawe, éoltchacluervgerrmm B6,

w3, BRI, RS Ao Bt R Bt Hoiher e

egg yolk contains a significant amount of cholesterol, more than two thirds of
the recommended daily cholesterol intake. It is the high cholesterol content in
eggs and the associated adverse publicity that poses a challenge to egg
producers.

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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adrenal hornones and plays a central role in many
bi ochem cal processes. The human body is capabl e of
waynwvlesdsi ng chol esterol de novo, but chol est BeDBG2098/000239
al so consuned in the diet. There is |link between high
chol esterol |evels and cardi ovascul ar di seases, and
consuners tend to be concerned about chol esterol in
the diet. It is therefore desirable to have a nethod
of producing eggs with a reduced chol esterol content
for the purposes of catering to consuner satisfaction.
It would al so be beneficial to inprove the nutrients
of eggs. Summary of the invention According to a first

Th@SQ?d?B cé eeRNimb V@é‘téélgct%o‘ﬁ‘ Sté% gdgﬁhér Xonsisting of

suppl ehe nmprisin | east one
Cootlycgpsl mnme @afdyaeps ofmildaris, ea@mrdgmepé:o gda;aﬂsps Cordyceps

I Cord
onBBfassBidereq "SREVEEPS, U ARl Layotenser sppegocephale
Cordpispisravekeip C@de%eﬁk'rﬁﬁmgf/s @6/@%‘8;9.@ séb@lﬁ’@:%iyéndp Cordyceps

Cordyceps mlitari's, Cor dyceps gracilis

capifa oJihesGendyeeps extrastdaay beimtheafoirn ofs pasdeyorapaste.
sphecocephal a, Cordyceps hawkesii, Cordyceps
martialis, Cordyceps sobolifera and Cordyceps capitata

Accof&'iﬂb @éﬁMﬁ@Pésﬁéétr el inUBatidEpraViddiea frﬁla‘tmﬁ@fof %uﬁﬁl\ﬁ'ﬁfﬂntmg

paste Accord I Ng t o anot her asp ect e I nventl on
thepﬂt?\h efeaninate Wity aif Iegatppnenﬁﬂ:rdyngps hepeatiast oofextnactrdhaereof.

Pré{i’hkﬁ) e)gfthleeaﬂar?ngup%?ér%ﬁfe Bém%PS%' Cthe® ext(?zi\(ct;tr %Crtmxed with feed

and/or drinking liquid and made available to the animal. The animal is preferably
an oviparous animal and the method is preferably for producing at least one
egg. More preferably, the oviparous animal is poultry. Most preferably, the
poultry is fowl. Preferably, the dietary supplement is mixed with the feed and
provided to the animal.

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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Preferably, the dietary supplement conprising the
extract is mxed with feed and/or drinking |iquid and
woreme/oamadl | abl e to the animal. The ani nmal is pref/eGzi08/¢00239

an ovi parous aninmal and the nethod is preferably for
produci ng at | east one egg. Mdire preferably, the
ovi parous animal is poultry. Mst preferably, the .
poultry is fow. Preferably, the dietary supplenent is
mxed with the feed and prouided to the animal.
Accordi ng to anot her aspect, the invention provides
drinking liquid supplenented with a dietary suppl enent
conprising at | east one extract of at |east one

| | t - furt ect.

Thi nERRERS oD o Gies 2 FAECD o fBeding 388 338 3imal Wi the
aniomad feedddesugibedi atvdveartheaanimalsis pm%@btyr antowpamius animal.
| east . one rdyceps species. The Cordyceps species may
MasE TUefagebiuctis SRiale ScPoy RS SrelREatdy. Br Byceigs Towl. In

§itiBR Nthem BEG iid | h&uci eps gracilis,
adé&rdgﬁgpseggﬁiog?gggg?%ggﬁﬁ%%¥%§gégégnenorablIIls,

Cor dyceps sphecocephal a, Cordyceps hawkesii, Cordyceps
martialis, rdyceps . sobolifera and Cordyceps capitata
AcCoriing bo?ﬂ?‘ggb?g@? t g INveplisr alsqEriptes torarapigaaldhat is fed
by AH¥ nfélthdd18s WREEBRLEnd /B Whids 8t Jﬁ%pgr‘érﬁ&?@d fagrdescribed. In

preparing the ani mal feed, including corn, soybeans,
padisuigin.the aimal srfor produging eat.nlien invention swerpfareialss relates

to t'ﬂ%trﬂggt f?c];mfaenegﬁiﬂ%l ?}%atl i§ ?esé b)? rﬂ% %rgtrrlrgc; agvl dtelgcrtllpeed and/or whose

diet is supplemented as described. In particular the meat may be processed

meat and/or meat from the carcass of the animal. In particular, the meat may
be processed meat, isolated meat and/or meat from the carcass of the animal.

In another aspect, the invention provides a method of producing at least one
egg comprising supplementing the diet of at least one animal with at least one
extract of at least one Cordyceps species and/or feeding the animal with ah
animal feed comprising at least one feed 'ingredient and at least one extract of
at least one Cordyceps species.

In another aspect, the invention relates to the use of 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 figures

Figure 1 shows the HPLC profiles of (A) whole eggs produced by layers fed
animal feed comprising Cordyceps ‘sinensis extract (B) eggs produced by
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ani mal feed descri bed above. The aninmal is preferably
an ovi parous aninmal. Mire preferably, the animal is
w@oubn14497 Most preferably, the animal is fow .PEdTISG2008/000239
addition, the nmethod of feeding is for produci ng eggs.
Accordi ng to another aspect, the invention also
relates to an animal that is fed by the nethod as
descri bed and/ or whose diet is supplenmented as
described. In particular, tBe animal is for producing
meat. The invention therefore also relates to the neat
froman aninmal that is fed by the nethod as descri bed
and/ or whose diet is supplenented as described. In

: r
coBf GRS} S i BnE 07 S5 RE ogf 2068, ke oy
layees tfedegnibal feed esarprrisieat Cordyobps esinem;]s eim@/cbramie(ﬁh) egg
fromthe carcass of, the anjmal. |In another aspect, the .
wHtES o 8858 PhgTined by Rle R ledcirimE) aamPHa gt CoRieebs gensis
ex@g6. conpri sing suppl enenting the diet of at |east one
animal with at | east one extract of at |east one
Cordyceps species and/or feeding the aninmal with an

Figsie gl shewa aoepmpsirisgn aof | Baree-Yellow echickeny dddenn a diet

so B0 Rr L i, RO OAE e mhERm BENSRE M o) anc

- cohtrel chiekerfs. 4A) bAESB) BMOWetlG adickehs dtorh @B&tteSiNgroup, (C) and

Cordyceps, species in the preparation of a dietary
(DEW%‘EHF'CESPS Fpauihe 6ot graist one egg.
Definitions

Extract includes a product produced by extracting from the original material, an
essence from the original material, a concentrate from the original material, an
emulsion of the original material, a product produced by drying, grinding or
compressing the original material, such as into a powder, a cake, or any product
or material derived from the original material, including a paste or dregs.

Oviparous animals refer to amimals which lay eggs, with little or no embryonic
development within the parent. Oviparous animals comprise many fish,
amphibians and reptiles, all birds, the monotremes (mammals which lay eggs),
and most insects and arachnids.

Poultry refers to any kind of domesticated bird or bird captive-raised for meat or
eggs; ostriches for example are sometimes kept as poultry.

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.



10

15

20

According to another aspect, the invention relates to
an egg obtai nable according to any of the nethods of
wo bmojonment i on. Brief description of the figureST/FGH08/800239
1 shows the HPLC profiles of (A) whole eggs produced
by |l ayers fed animal feed conprising Cordyceps
sinensis extract (B) eggs produced bycontrol |ayers
(C cordycepin standard (D) egg yol ks from eggs
produced by layers fed aningl feed conprising
Cordyceps sinensis extract and (E) egg whites from
eggs produced by l|layers fed animal conprising
Cordyceps sinensis extract. Figure 2 shows a

ThE BRAL TSR 19 5 Sl (I R BAiE, & RyBCeRidti o bamsy the
garaefst] aylandfhbwh(Galiiforines) and ttikaaserfdwi)(AaserifoBhesjiow

two chickens fromthe test group, (C and (D) show two
chi ckens fromthe control group. Definitions Extract

i NGl v _ext. ti I
A 448 5o 6B el B B i BB i o
a pasteeandl includeoosdpbuad deéd Greridewl fbhyiragl maririzls, foddan and
) enu%ﬂs;i on of the original material, a product produced
liquids tar@rinkingy SHEIASYVaILT- conpr essi ng the ori gi nal

material, such as into a powder, a cake, or any

product or nmaterial derived fromthe original

As uBéé hedein, predontihagtharefestte morekthags0%, in particular, more than
60%, more than 70%, more than 80%, more than 80%, or more than 99%.

Detailed description of the invention

For the invention described herein, the at least one extract of at least one
Cordyceps species for the dietary supplement and/or the animal feed may be
derived from naturally occuring Cordyceps species. Naturally occurring
Cordyceps strains grow on the body of a host caterpillar or insect larvae, which
becomes mummified ay an internal mat of Cordyceps mycelium. Eventually, a
large, clavate stroma, sometimes as much as 10-15 cm in length grows out
from the mummified host and bears an immersed perithecia in its upper part.
Wild Cordyceps strains are very expensive and can possess high
concentrations of heavy metals and also carry microbial contamination. The
Cordyceps extract used may be derived from Cordyceps species grown in
large-scale culture. In particular, the Cordyceps extract used may be prepared
according to the method disclosed in the Singapore patent application SG
200400686-2 (SG patent 129276), the whole content of which is herein
incorporated by reference. However, any other method known in the art for
preparing Cordyceps extract useful for the purpose of the present invention may
also be used.
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Ovi parous animals refer to am mals which |ay eggs,
wth little or no enbryoni c devel opnent within the

W 20021014490V par ous ani mal s conpri se many fi sh, PCT/SG2008/000239
anphi bi ans and reptiles, all birds, the nonotrenes
(mammal s which | ay eggs), and nost insects and
arachnids. Poultry refers to any kind of donesticated
bird or bird captive-raised for nmeat or eggs;
ostriches for exanple are s@pnetines kept as poultry.
Fowl refers to certain birds often used as food by
humans. It includes sone poultry such as chickens or
turkeys, gane birds such as pheasants or partriges,

Th@tdiéfawgélg?gﬁn't lé‘ﬁ p éPﬁﬁ'fa‘P‘féed)Eor%%ﬁE@x theacﬂgpery supplement

ucks or geese das re
of the lhf/emidh llsetie:mgcrabwhee gWert tthramml Ihwitlednyhdrive the health

8"330@ e 'agfq'km'nﬁﬁ%afyoé@"sgsé o) 'fog&ﬁa %Zﬁfsuaplement
an&@?@nﬂﬁalaf@zb%a% al‘éﬁeétlﬁﬁilat%oﬂh'eqmu¢ r o#t‘én‘% ngoﬂl?ﬁ/t ﬁrowdlng

i ncl ude conpound feed raw
lmmr@@reérreaa@nbe doidiseases ideludingnioyt motdimited toafosvl .chatera, avian

infifEic D% 1B BERT A Nedir Tl srbana b MareRs isease.
80% nore than 90% or nore than 99% Detail ed

description of the invention For the invention
Theledietanbh supplemsnt, andfer aninmalafeedomayebe used lidthafor Ibemst free

ran%%d Pﬁﬁfo?%liﬁﬁ 5n§%’eﬁye§(8%gg§ptrﬂ'§ %'f ecgv%groﬁgpgmmrg?s. 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.

The present inventors have also surprisingly found that the method described
herein results in the production of eggs with reduced cholesterol content. The
cholesterol content of chicken eggs is reported to range from 368.20 + 22.54 to
437.63 + 24.61 mg cholesterol per 100 g of fresh egg matter (Vorlova et al.,
2001). The eggs produced by the method of the present invention comprise
less than 350 mg cholesterol per 100 g of egg matter. In particular, the eggs
produced by the method of the present invention comprise less than 300 mg
cholesterol per 100 mg of egg matter. More specifically, the eggs of the present
invention comprise 202 to 293 mg cholesterol per 100 g of egg matter.
Accordingly, the eggs of the present invention comprise reduced cholesterol
content compared to at least one egg not produced by the method of the

present invention.

Therefore, according to another aspect, the invention provides an egg
comprising less than 350 mg cholesterol per 100 g of egg matter. In particular,
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derived fromnaturally occuring Cordyceps species.
Nat ural Iy occurring Cordyceps strains grow on the body
wo@booa/ohast caterpillar or insect |arvae, whi chP@OESGIBS000239

munm fied ay an internal mat of Cordyceps nycelium
Eventually, a large, clavate stroma, sonetinmes as nuch
as 10-15 cmin length grows out fromthe nunmfied
host and bears an i Mersed perithecia in its upper
part. WIld Cordyceps straing are very expensive and
can possess high concentrations of heavy netal s and

al so carry mcrobial contam nation. The Cordyceps
extract used nay be derived fron1Cbrdyceps speci es

the%%ﬁgﬂtldrp S 8 @g?ecga%n%ﬁgmﬁ% Iéps'r% etg éé)‘baﬂgg o«.}h@ﬁ%geroé per 100

gdfbggrmaﬂhmd d| sclosed in the Si ngapor e pat ent
application SG 200400686-2 (SG patent 129276), the
whol e content of which is herein incorporated by

BB SR8 e RO A B A G i oo
desﬁnmhleatmmmmts iy € transferpf abmcbﬁlnuﬁ&ﬁihﬁf%?ketpmuﬁed It
risin

| e nd/ ani ral feed co a
hag figre faird 31t fie RagEnRTOBHOPY SRUNC CPETRASCRHARP gi JedB g of

T e o

anigatt Bing ceutypepims s predamioantiyimtile éggsyblkan al so
stinmulate the i rmune system of poultry, providing

ve tq | s d.ncl udi b
Th%)r'@r'f’nért%é dg(féoﬁfn\%{ éfrﬁgg 3\3}?6}3, thBC i8N P Brovi@es an egg
comprising cordycepin. In partlcular, 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
marker for Cordyceps species. In this instance, the presence of cordycepin in
the eggs produced suggests that other active and/or beneficial ingredients of
the Cordyceps extract are also transferred into the eggs.

The following pharmacological effects of Cordycéps have been studied by either

animal models and/or human (clinical) trials:

e IMMUNOMODULATION: Cordyceps sinensis (CS) can significantly enhance
the immunity of the body. |

e ANTI-CANCER AND  ANTI-MICROBIAL  EFFECTS: Associated  with
immunomodulatory function, CS shows an anti-cancer effect, and was
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.
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i nfluenza including the HSN1 strain, Newcastle di sease
and/ or Marek's disease. The dietary suppl enent and/ or

wa@piopl44peed may be used both for barn, free rB€E8G2008/000239
and/ or high intensity type rearing of oviparous
animals. The dietary suppl enent and/or aninmal feed
conprising an extract of at |east one Cordyceps-
speci es may be an inportant advantage in increasing
the imunity and reducing s@sceptibility to diseases,
especially in high intensity type rearing of animals.
The present inventors have al so surprisingly found
that the nmethod described herein results in the

oA ARBSAAM Bt P BDL SIS o) iy e
r angmrichizin Wals 28s R2II154st hading. €ddafive,6antlissive, and anti-

cho) esterol per 100 g of fresh eqg matter (Vorlova et

al . Inflagwnatery  praeedigss hrsdilicied ehpctivee againsddcergh.nehlegm,
pre ' i j than 350 ng
cho?ggbedr%ﬁg{ew&%%%&%yéggmmt ter. In particular,

tsheCeaggssTEROUU GO hyPID hmemmdsmml\nzofTH&ﬁre{@bﬂs eindilcated plasma
I nvention conprise | ess than 300 chol esterol per
100tr\9£}'°8f'd@g_g Adt ganlestgrle %@C?FFEQI-T%/,aﬂdhé’L%g% and total
t hectRiIgseRd| |é\ra{§welr9'ibw§f@erdaﬁes?02 to 293 ng

chol esterol per 100 g of egd nmatter. Accordingly, the

&g gEFRECTIVECON IRESIAN IDISOREER: i There @mprindieatiedutted CS may be of

;Pg{!’%&sﬁthgbré:ag&teﬁghggr a,rS;a §éa?seaglg ?\%% roopr;a?hf)gg not
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.

In addition, the compound cordycepin has been extensively studied and has
been shown to have anti-tumour and antifungal properties. In one study, it was
shown that cordycepin can inhibit nucleolar RNA synthesis in RNA cell (Siev et
al., 1969)

Accordingly, another aspect of the invention provides a method of treating and
or prophylaxis of at least one disease comprising administering at least one egg
as described herein, an egg extract or egg product from at least one egg as
described herein.

The invention also relates to the use of at least one egg as described herein,
egg extract or egg product from at least one egg as described herein for the
preparation of a composition for the treatment and/or prophylaxis at least one
disease. The disease includes respiratory disease, kidney disease, renal
disease, diabetes, cancer, tumour and/or infectious disease.
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present invention. Therefore, according to another
aspect, the invention provides an egg conprising |ess
W@ pwp/08897 ng chol esterol per 100 g of egg nattRBECT/SG2008/000239
particul ar,the invention provides an egg conpri sing
| ess than 300 ng chol esterol per 100 g of egg matter.
Further, the present inventors have surprisingly found
that the nmethod and use described above results in the
transfer of cordycepin intoi®d he eggs produced. It has
been found that the eggs produced each conprises 006 -
0.08 g of cordycepi n dependi ng on the anmount of
di etary supplenent provided to the aninmal. The

e
S RPN PORUABE b hbh Y08 i b o iy
undertstac[tbmraugre gefermmerhostheg‘ob@mdrgoe)mmpleb whileh tare lphw’ ded by

entron rovi des a c rising 0.006 to 0.08
waipt dhiRlielon: A da neldiended 4O AeIVRING ehihs b@seRt inventon.
(3-deoxyadenosine) is a derivative of the nucl eoside
adenosi ne produced by Cordyceps species. Cordycepin is
Exampéniused as a bi ol ogi cal marker for Cordyceps
species. In this instance, the presence of cordycepin
in the eggs produced suggests that other active and/or

ThBeS8Fd&! &¥ esgddr?%‘ trﬁgcéé%g Ssﬁ@ffi%}écﬁgﬁre?éfa%gptob%iﬁed from

2l S0 1ranst err oW n _
Coptiwepaaniltaged atcartingctosthef méthodydestsibeavia fddished Singabore

patht HppiSition No. 200400686-2 (SG patent 129276). 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
as fermentation period, temperature, stirring speed, aeration rate, pH rage etc,
are not necessarily limited to the values as shown but may vary within a
reasonable degree as is typically understood by people skilled in the art.

Cultivation of Cordyceps sinensis in fermentation device

A liquid culture medium comprising a carbon source, a nitrogen source,

vitamins, minerals and other growth factors from raw materials of glucose,

maltose or powder, yeast extract, and food grade chemicals as listed in Table 1
may be used. In order to produce the Cordyceps, for example, C. sinensis, an

isolated strain was first subjected to solid medium culture. The strain C. sinensis
APN 4-1 (FIRDI-36421), was grown on and/or kept on yeast malt (YM) slant or
plate agar medium (Table 2) or the potato dextrose agar (PDA) medium (Table

3) in test tubes or agar plates at 25°C for 3 days.
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ani mal nodel s and/or human (clinical) trials:

I MMUNOMODULATI ON: Cor dyceps sinensis (CS) can
wapgalt44eant | y enhance the immunity of the bodpCT/SG2008/000239

ANTI - CANCER AND ANTI - M CROBI AL EFFECTS: Associ at ed

wi th i nmunonodul atory function, CS shows an

anti-cancer effect, and was reported to inhibit viral,

bacterial and fungal infections. ANTIDI ABETIC

ACTI VI TY: Polysaccharide i 1CS was reported to

significantly | ower blood glucose | evels. ENERGY

METABOLI SM AND PERFORMANCE ENHANCEMENT: CS was

reported to stimnmulate hepatic energy netabolism

oA ER A G D PO 8 v

usededame Vitre cﬁfrthetb.rsm weedi@ndTable 4] of Tl'am@s)obdntamed in each 5
thus it is effective against cou

litr ﬁ(p gélf Hl (WAS, sgﬁ{@sg@ 121 s for 20 mlputgﬂqﬂgqmgculated with 3-6

S O RR S SRR RPN TR weRDHch SRSt the

follawmgndnmtmnsand total chol esterol |evels were | owered
by CS. EFFECTI VE ON RENAL DI SORDER: There are

i ndi se in the treatnent of
BeT g@ﬂ%gggg Eeed %ﬁ&&e ,'38'8551 hy) .

o 25°C

o 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:

e pHb5.5

e 25°C

e aeration rate of 1:0.2-1:0.9 v/v/im (1500- 2700 I/hr for 50 litres of
medium)

¢ stirring speed 200rpm

e cultivation period 48 hr

For the cultivation of mycelia of C. sinensis, 800 litre (or a bigger) stirred-tank
reactors (for example, BiolLafitte), each containing a volume of 600 litres or
more of the fermentation medium (Table 1) are inoculated 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 pHS5.5
o 25-29°C
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EFFECTI VE ON SEXUAL DYSFUNCTI ONS AND REPRODUCTI VE
DI SORDER: dinical inprovenent of inpotence by taking
wW@AasHpeport ed. OTHERS: The reports suggestRAI/BGH08/000239
CS can stinul ate erythropoiesis in nouse bone marrow,
and inhibits platelet aggregation. In addition, the
conpound cordycepi n has been extensively studled and
has been shown to have anti-tunmour and anti fungal
properties. In one study, i12 was shown that cordycepin
can inhibit nucleolar RNA synthesis in RNA cell (Siev
et a/., 1969) Accordingly, another aspect of the
i nvention provides a nmethod of treating and or

prgp@(ll, §pe°efd ?69 eoerﬁst one di sease conpri sing

adm nr's |ng a t one egg as described herein, an

€09 Qyﬁléacée@tloﬁ%t@wdﬂg% L1-amy&im! @&s36. 9”@13#99&1?3600 litre
descri bed herein. The invention also relates to the

useMgdiufm) | east one egg as descri bed herein, egg

eso Pl AR T BRRA RBP4 Bl Dl opar at o of & composi ti on

for the treatnent and/or prophylaxis at |east one
Wheirs #ees enycHiiend ihedassadhed| thie ndespiits aéxponetitiak phase or had

Ldney dis renal di sease |ab te can
mufteiB eGP it Suipestss OEp enBOWR YlYes af the 800
litrél BFc: F o@kstWEre! SYEREd, Uhd tHeEnSR HFFL#Wc% b&indR&R \K/§§‘%|I¥cted
under st ood through reference to lovm ng exanpl es
angilterechpn \facgurrugkﬂerbgr 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.

Table 1. Liquid Medium

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

Glucose, 30-50 (40)
Maltose, 30-60 (40)
KH3;POy4, 0.05-2.0 (1.5)
MgSOs, 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 59
Dextrose 10g

Agar 20g
Distilled water Up to 1 litre




way of illustration, and are not intended to be
limting of the present invention. Exanple 1 The
wexdmact49nf at | east one Cordyceps species i s PCT/SG2008/000239

preferably obtained from Cordyceps cul tured accordi ng
to the nmethod described in published Singapore patent
application No. 200400686-2 (SG patent 129276).
Cordyceps strains with an FIRDI nunber are avail able
fromthe Food I ndustry Resemch and Devel opnent
Institute, Taiwan. Methods are described bel ow of the
production of various strains of Cordvceps. It should
be noted that the paraneters given for the conditions

r on period, tenperature,
TaB!e 3. ﬁwdio%éggf&% égm@'&ﬂ}@e, bH rage etc. are not
Ingrediasterily [imted to theCeatets as shown but may
Potalb ¥exwaEi N a reasonabl e (dggpee as 1s typically

Gldﬁa)%ﬁr stood by peopl ] SKI | 56 o tE art Curtrvatrrt on
AgQF | ot dyceps sinensi S A 3 m
pa\,uu e n?;d. urn €-opt+ S ng f S 5

SOUr-ce, Vi am_ns_m_nex_ai_s_énd_oi_her_gx_ow_h_f_act_am_
Distifled Watef aterial s aof gl ucHrdo 14iller ose or powder,
yeast extract, and food grade chemcals as listed in

bJI.eFI ed. In order to produce the
=anpl e, C. sinensis, an isol ated

|ngi§ammswas first subject e[dCbhtetig/f nedi um cul ture.

"GludegeStrain C- sinensis 400

Maltose powder 20.0g

Potato dextrose broth 24.0g

Yeast extract 10.0

Water Up to 1 litre
5 Table 5. Flask medium-2

Ingredients Content g/l

Glucose 40.0

Maltose powder 40.0

KH,PO4 1.5

MgS04.7H,0 0.3

Yeast extract/peptone 20.0

Water Up to 1 litre

Cultivation of Cordyceps gracilis, Cordyceps mémorabillis, and Cordyceps

ophioglossoides in fermentation device

The strains Cordyceps gracilis APN 4-2 (FIRDI 32217), Cordyceps
10 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-
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APN 4-1 (FIRDI -36421), was grown on and/or kept on

yeast malt (YM slant or plate agar nedium (Table 2)
W@perooplet4pdt at o dextrose agar (PDA) nedi um ( TabP@&I/S§2008/000239

test tubes or agar plates at 25C for 3 days. For the '

first seed culture, shake culture maki ng use of

Erl enneyer flasks was used. One litre of the broth

medi um (Table 4, or Table 5) contained in each 5 litre

conical flask was sterilisethat 121 OC for 20 m nutes

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

[ j £ t
R e TRbke T rleRia M YRR SaREBlfe 425 C for
72tmenserdating ekakerdtti®0apof. C. sinensis, 75 litre (or

bi gger) stirred bioreactors (BioLafitte) each

containing 50 litres or nore of the fernmentation .

' I e | i rat 1 :

Fofe COMMORN Bredudtkit PLea WTERIS | Of r ompRigliS ang C.
ophioglassoiges s tthe eauilti-stager derfrentafion nas destribed@hfor Cordyceps

' it intai ned: pH 5.5
Singggsoa“r‘)"or\}% ngsol\j\ggd.condl tions were maintained p

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.

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 6). For all other strains of Cordyceps, KH,PO,4 and MgS0,.7H,0
were used as the mineral source, and for Cordyceps militaris NaNO; (Téble 3)
was used instead.

The hot water extfaction which increases the amount of active components
recoverable from the medicinal fungi. The water used may also be mixed with a
pH buffer, adjusting it to about pH 10.



10

15

——exponential phas g
Ingradi®tds of production, the bott qrFenatentsglbi the 800

aeration rate of 1:0.2-1 :0.9 v/v/m (1500- 2700 |/hr
for 50 litres of nmedium stirring speed 200r pm
W@ enoplovp7 on period 48 hr For the cul tivation BET/SG2008/000239
nycelia 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 of 2nd seedit® culture (8% of
i noculunm). The tanks and the fernentati on nedi umwere
sterilised at 121 OC for 30 m nutes before
i noculation. pH 5.5 25-29C stirring speed 200 rpm
typical aeration rate of 1:0.5 - 1:1 v/v/m(18-36.0
Tabfe 6/Broth Méiuhi fdreCoRfYcePps mAitakisvati on period 48-72

hr When the nycel i um had reached the end of its
i e or had multiplied enough for the

litre bio-reactors were opened, |and the nycelium of C.

Glugosensi s was col l ected and filtgrddd on vacuum filter

Mattosé pbiveer pressed; up to 100 kg [ofognycelium cake

NaNO; 29
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.

About 1700g of wet Cordyceps mycelia were soaked, with gentle agitation, with
about 6 litres of hot water (about 90°C) overnight, i.e. about 24hrs or more. The
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.

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



with 30% of dry matter was obtained from each
bi o-reactor. This cake was then dried on a doubl e-cone
WO 2a09t0¥449acuum dryer or by freeze- drying and BCT/SG2008/000239
filamentous flour with 27-28% of protein was obtai ned.
The filanmentous flour was grounded by a mller to a
particle size of 100 -200 nesh. The obtai ned powder
was then packaged into al um nium bags. Table 1. Liquid
Medi um New nedi um (g/ L) Thegpreferred value is
i ndi cated I n parentheses d ucose, 30-50 (40) Maltose,
30-60 (40) KH2PO4, 0.05-2.0 ( 1.5) MgS™4, 0.05-1 .0
(0.3) Yeast extract 15-30 (20) Table 2: YM

108 Pre e ol IRGEL e SPLPHBIUEAR A6ne, v
be seitenttoi ehrhy skllladlth {Beratt.ceps ophi oal ossoi des in

fermentation device The strains Cordyceps gracilis APN
4-2 (FIRD 3221 7), Cordyceps nenorabillis, APN 4-3

Thé bﬁ@éntﬁ%@%@ |{18t'ﬂ% @ﬁnd%ﬁc Spﬁ‘ovs’cf’%: %?Jé ﬁ%g'b%eﬁ%qd‘%setpgbﬁhgtary

ant™or
su@)emén&ﬁﬁ@ ép@t:lf&aﬁons 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%

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 <102

Total E. coli, per gram - | <102
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days. The slant cultures of C gracilis, C
menorabillis or C. ophiogl ossoides were used to

WO pwelepe 50 M of growth nedi um (descri bed i PCT8432088/000239
5, 6) in 300-m Erlenneyer flasks. The nycelia were
subjected to shake culture at 25 C for 72 hr on a
rotati ng shaker at 150 rpm For commercial 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.
Cordyceps mlitaris It was found that this strain
woul d not QYOMIMB|| at a tenperature higher than 250C

medi um ( , Table 2), .the
s_shortemnd 3 days (grown on the
fortified nediunm) from 7 days. Cordyceps mlitaris APN
4-5 (FIRD 32219) was grown and kept on fortified YM
medi um at 17-230C, preferably at 200C for 3-days
before u3| ng it for | nocul ati on of the nulti-stage
: i flrepa PasteeFGrm o €ordyde medi um (Tabl e
1) for t he cultlvatlon for all other strains of
Cordyceps, therefore, differs slightly fromthat used
r
PR e 1 4 afR S o alon RiosBes RS Dhagpple 1
thenmyeeliiwadinsteadhef beingredllestadr ard daied, tvas coilediedelps filtering it

thr{Jnuglgl’Ht a'rr{esed‘\claal*\l%3 pglyes&er 13 I)(er medium by gravity or by a controlled

s oo S e

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 pm of the wet mycelium was obtained
by homogenization. This particle size allowed the wet mycelium to be well
dispersed in the solutions. The obtained Cordyceps preparation is indicated as
“paste Cordyceps”. |

The specific characteristics of the obtained “paste Cordyceps sinensis” are as
shown in Table 8.

Different characteristics of other species or strains, other than Cordyceps
sinensis (C. sinensis) have also been observed. These characteristics are
shown in Table 9.



was used instead. The hot water extraction which
i ncreases the anount of active conponents recoverable
WO e@ai014487 medi ci nal fungi. The wat er used nay BCHHG68/000239
m xed with a pH buffer, adjusting it to about pH
10. Table 6 Broth Medium for Cordyceps mlitaris
Exanpl e 2: Extraction process of Cordyceps bio-active
i ngredi ents According to conventional nethods known in
the art, the active ingredi¢hts of Cordyceps are
extracted for water-soluble and ethanol - sol uble
conmpounds. However, these conventional nethods of
extraction do not include hot water extraction, which
is provided in this nethod and is described bel ow. The

Tabhs 8NPRo@iicPspétifidatioh o ¢ors/ceps s?h@ﬁsisrlln&fﬁ%\fﬁ foHAnal

met hods makes themineffective 1 n extract
ter-soluble nnl \/Q::nr‘r‘h:-'lrl des__The hot water nay al so

—wat er-sol ubl
Produal dleserigiprat pH 10 for f ur f Keardeenssigensismayeelia 700y
of wet Cordyceps nycelia wer ¢ psodikesd] bywstulbmgeged eultivation,
agitation, with about 6 Iitredolwédtbby fititation( packaging and
9&0Q) overnight, i.e. about 24étostimy ald1®-12A9€.
Packagingépemwer e then filtered|@did ffnd 6f ;Srbahetswaﬁaﬁthﬁh
m xed with 2 volunes of 99% e=t3h@§18 lgg’t&m d & gspéa*(gd in
volune) The preC|p|tate res“héﬁﬂﬁ&t ou@é
to I.IIU1III.IdI. ected—and
Pré’duzii‘f‘ g@# t8 1t}%nol and subs§ n"fif‘%"?'&%quf
Ob(t)aI Cordyceps pol ourlerega:nd%rm infrared
(FTIR) spectroscopy
Physical appearance:
Colour: Brown or light brown
Odour: Slightly fermented
Property: Paste
pH (in 10% solution): 45-5.5
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%
Heavy metal: , In compliance with the Singapore
Medicines Act
Arsenic
Copper <0.01 ppm
Lead <15 ppm
Mercury < 0.2 ppm
‘ < 0.01 ppm




The residue was then extracted for active conmpounds

for
wetdvanoi49s0l uti on,

a further 4 tines by using about 4 litres of 80%
with gentle agitation.

was then evaporated and the resultant concentrate was

freeze-dri ed,

obt ai ni ng101g of solids.
ot her sol vent other than nethanol,
evident to any skilled in the art.

The use of any
acetone, wll be
The concentrate i s

in the formof a powder andigmy be used as the dietary

suppl enent .

The specifications of the powder are shown

in Table 7. Table 7. Product specifications of
povvdered Cordyceps obt ai ned by the rret hod
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ed and dried, was

a needle-felt
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Stamb'mwus@m@ Pekgrame wet

MAbsent um contain 10-20%

Sabmoneltaaspps opérdgranThe wet nycelAbsentvas t hen washed

twice by water to renove the
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300- 500 kg per

4+ | 0, P | =
tne—Corayceps—P¢
cubi c neter

At ad d
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of fernentation broth. The

t el i 0%.of total solids was subjected
Ta %ﬂﬁ ﬁrlsl q]ﬁ.qtg dyeeRhetraing ol | oi dal il |

Progugsand qurﬂ@@énp%m

or

by

any type of proper

1) C. militaris shows the whitest and
finest mycelia visually, 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.

Filtered bio-mass of C. militaris

mycelia is more compact than that

of C. sinensis & C.

ophioglossoides.

Under microscopy, two spores are

contained inside the ascus of

C. militaris, as comparison with

that of C. sinensis, only one spore

(see photos)

4)

5)

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
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. ophioglossoides is not vyet

confirmed.

The RECT8QZN8/000239
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mlling machine. A particle size of 0.5-3.0 nmof the
wet nycelium was obtai ned by honogeni zati on. This
w@20oviocd4e7 si ze al |l owed the wet nmyceliumto be p&l/BG2008/000239
di spersed in the solutions. The obtai ned Cordyceps
preparation is indicated as "paste Cordyceps". The
specific characteristics of the obtained "paste
Cordyceps sinensis" are as shown in Table 8. Different
characteristics of other spgcies or strains, other
t han Cordyceps sinensis (C. sinensis) have al so been
observed. These characteristics are shown in Table
9. Table 8. Pr oduct speci fication of Cor dyceps sinensi s

paste— abt S—Charac i DLIUD UI other
Acﬁf’oerg@ggﬁgnite’% q??@?an'pl e 4 “'S:ﬁl aréﬂl g &@f%gar’%he and

ani mal feed was prepared by G Qﬁscfj o | oFiNenRS;

of the Cor dyceps si nensi s |covvder obt ai ned from Exarrpl e

n\ll n

auu R—O omet; | uun"
" nOPBETIE HEstery has dm‘f‘)ﬁ%% is
(b ! Qjﬁ d or the paste may be &QQFP'“ irb dOPIEQ son
Feedi ng of chickens and properties of eggs produced

8000 Bovans ol dline Brown | ayers were fed the aninal
feed conprising Cordyceps sinensis prepared as
described in Exanple 4 from 60 weeks to 90 weeks.

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 eqgs 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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During this time, the eggs produced by the | ayers were
sanpl ed and anal ysed for cordycepin and chol est erol
weawen49by HPLC. Anal ysis of cordvcepi n by HPLECT/SG2008/000239
Cordycepin used for standard was obtained from Si gma
Chem cal Conpany. For determ nation of cordycepin in
eggs, the soft matter from 8 eggs were conbi ned and
t he wei ght was neasured. The conbi nati on was then
honogeni sed. A 10 g sanpl e ;f the honbgenate was taken
and extracted three tines wwth 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
mcron mcrosyringe filters before HPLC. The HPLC

[ plRel on a Shimadzu LC20A R 1.24
AngiSisidt car by tion. 5 nm of the filtered
sonicate was injected into a 0.45 microsyringe filter
| oop gchromatora phed t hrough a C18, 300 x 4.6
P

CeB"hH? g §ta@d§r @fa%ebtaquorremwSagmﬁe@a§mlcm&ompany

R o S R, A T

corabinedw arat ethef vlelghm was n medsaredal The scmablrmbohowvas:l then
i on software

i na. t Anal
nofiRgfisbd, A TtLE SaEE B Madiemoas bl fakEpand pRracted three
time8 iS00G 6P RERAe.OThd BﬁtrS&g\ﬁ/a@’%%IIESFeﬁoéﬁ@@omcated for 1.5

according to standard mnet hodol ogy, by T
hm@grp@r@@ dagressnghip@r gonicate was then flltered W|th 045 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 0.45  microsyringe filter uL loop and
chromatographed through a C18, 300 x 4.6 mm, 5 um 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 rhl/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 Cordybeps 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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Resul ts Cordycepin was detected in the eggs from
| ayers fed with the animal feed conprising Cordyceps
W@ RMeMs4487 (Fi gure 1A) and not in the eggs fronPCHBG2008/000239

| ayers (Figure 1B). Furthernore, the cordycepin was
found predom nantly in the egg yoke (Figure 1D).
Cordycepin was not detected in the egg white. Table 10
shows the cordycepin and chol esterol contents of the
eggs produced by the |layerXed with the animal feed
conprising the Cordyceps sinensis extract. Table 10
Cordycepi n and Chol esterol Content of eggs produced by
| ayers fed with animal feed conprising Cordyceps

n . C n S
TR0 BhavE 4 PSRBT KRBt PLSh Bl B8, ¥ oroducea
by Gbediayerss fed withs itlse eattimad tfege r comprasing ettleal0drayeps sinensis

foynd to be in the range of 0.006-0.08 g per g of
e’“\'f'@fgi e egg and is dependent on the conposition of
Cordyceps extract in the feed. Simlarly, the
chol esterol content of the eggs produced were neasured
Tahled10 ﬁ)mgdylcépinmmbHdleﬁfé?ommnﬂ&ﬂegﬂsfpgeducadtﬁw layers
i gher

.di scussed above, .nornmal eggs have a,
feﬁ&ﬂeaﬁ'mai?%@ﬁpmﬂ"ﬂmg%e@cepz snepgivextract 24 61
ng per 100 g of egg matter (Vorlova et a/., 2001 )

Addfibhe tdier €HaFdeamy des@drBpeepin, The T 0TSl
poW8scr i ption prehes red Gram per 100 | Miligram per 100
Gram per ton of | weeks gram of egg matter | gram of egg matter
chicken layer feed, (without shell) (without shell) .

300 g 8 0.043 - 0.08 202

50¢g 12 0.006 — 0.007 237

125 g 10 0.02 - 004 293

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.



enbodi nents of the present invention, it will be
under st ood by those skilled in the technol ogy
waeaeet4ed t hat nany variations or nodificati oPGI/B§2008/000239
details of design, construction or operation may be
made w t hout departing fromthe scope of the present
invention as clainmed. Exanple 6 : Effect of Cordvceps
si nensi s mycel i um powder on Sprague Dawl ey rats. 10
mal e and 10 femal e Sprague Z®awW ey (SD) rats, 6-8 weeks
old were studied. The rats were fed on a conventi ona
| aboratory diet with unlimted supply of water. Before
the test substance was admi nistered orally, feed was

gg?é!aeé JERYEY Bf @Pd%éﬁgys&ﬁﬁ %‘@c\éﬁ\rrﬁ co:g)%gF gﬁdsgd gﬁ‘l}e Pawley

ratand 5 female rats were dosed by gavage vvlth a 2 g/20
m suspensi on of Cordyceps sinensis nycelium prepared
by the nethod described in SG 200400686-2 (SG pat ent
10 pze 26y , 10t femaled Spragee) Iawddye(BD ) ohits2 /& weekst old Were zstdda‘ae;d The

s B 00 ol OB EAEC RE AL Lol e
theﬁ@@iysuheﬁagm waa adgiinisiered ordllyefelod ayaswathipetd averrigie. Badysweights
we?’@%cﬁf‘agh L%Bgfo?et dc% (D%Y 12f , he7’ 10, 13 and 15. Table

e nean control group and the
test group Table 11 Th| s study suggests that rats

A e &%uﬁ"@&%pﬁgﬁa ginﬂlg EE@SMrEQefrétg%?é g&e%dby gavage with a 2 g/20-
10 ml suspension of Cordyceps sinensis mycelium prepared by the method described in
SG 200400686-2 (SG patent 129276), to a dose equivalent of 2g/kg rat. The other 5
males and 5 females were dosed with water at 20 ml/kg rat. The rats were monitored

for 15 days and the body weight was studied.

15 The body weight of the rats was monitored at days 2, 3, 4, 7, 10, 13 and 15. Table 11

shows the mean weight of the control group and the test group

Table 11

Day Mean weight/g (Control group ) Mean weight /g (Test group)

Day 1 193.7 195.4
Day 2 213.18 214.6
Day 3 220.52 221.6
Day 4 227.08 228
Day 7 245.3 2491
Day 10 260.6 267.3
Day 13 278.2 285.1
Day 15 285.4 297

20 This study suggests that rats which were administered with freeze-dried
Cordyceps sinensis mycelium have a higher body weight gain compared to the

rats in the control group.
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Cordyceps sinensis mycelium have a hi gher body wei ght
gain conpared to the rats in the control
WQe@Wop1MdTtal ity: none of the rats di ed duri ngP€T8G2008/000239
trial. Fromthis study, the LD50 for the freeze-dried
Cordyceps sinensis myceliumis considered to be
greater than 2g/ kg body weight. Exanple 7 : Feedi ng of
broil er chickens with Cordyceps sinensis mycelium Two
breeds of broiler chickens,2a traditional breed,
Three- Yellow from China and a fast grow ng breed,
Cobb-500 were studied for growth performance and neat
quality on feeding with Cordyceps sinensis nycelium

I ' NS rege- | Qw
PRI oo TR o i i 5L 3, BRI ARSI 5 (B 8 e
fredze-triadt Cordycyps | sivemsiakmyoetiunovs feomsidened el bevgreater than
; thers. This traditional breed matures in 100-1 80
29(§gagody|w,elghg study, 2000 Three-Yellow chickens were
studi ed. The chickens were divided into two groups of

Exé-Me KGNS, G Oiter Ricn84RtH bgfd}}cgﬁg s%e%%@ m%éllum

vell COITTeT C1 .dl recu SuUppl Ullb‘lll. cU Wt CouytT
TW?)L@F ”38?9%@%%6’@%8{“}?;%5&0@ RS Bugn fay Crina

h [
SR SO0l i RROMAR O 98 nc

me@aﬂbaﬂy@na‘tegﬂmgtm @w@m.amerwsmcehum powder.

Example 7A: Three-Yellow chickens

Three-Yellow chickens are a common Chinese breed, named for their
distinctive, yellow beak, yellow feat and yellow feathers. This traditional breed
matures in 100-180 days.

In the study, 2000 Three-Yellow chickens were studied. The chickens were
divided into two groups of 1000 chickens each. One group (the test group) was
given commercial feed supplemented with Codyceps sinensis mycelium powder
and the second group (control) was given unsupplemented feed for 100 days.
The commercial feed was the Jiale brand obtained from Guangzhou Jiujiang
Feed Co, Ltd and comprises 72 % carbohydrate/fat, 16% protein, 0.5-0.8 %
total phosphorus, > 0.3% methionine, 4 % crude fiber, 0.7 -1.2 % calcium, 0.3-
0.8% salt and 8 % ash. -

.The test group was given the commercial feed supplemented with increasing

amounts of Cordyceps sinensis mycelium powder prepared by the method
described in SG 200400686-2 (SG patent 129276) as follows:

Day 1 to Day 10: 250 g Cordyceps sinensis mycelium powder per ton of feed.
Day 11 to Day 20: 500 g Cordyceps sinensis mycelium powder per ton of feed.
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total phosphorus, > 0.3% nethionine, 4 %crude fiber,
0.7 - 1.2 %calcium 0.3- 0.8%salt and 8 % ash. The

WO 2@p/otHOUp was gi ven the comerci al feed suppPEREE2008/000239
wi th increasing anounts of Cordyceps sinensis nycelium
powder prepared by the nmethod described in SG
200400686-2 (SG patent 129276) as follows: Day 1 to
Day 10: 250 g Cordyceps sinensis nycelium powder per
ton of feed. Day 11 to Day 2): 500 g Cordyceps
sinensis nycelium powder per ton of feed.Day 2 1 to
Day 60: 1000 g Cordyceps sinensis nycelium powder per
ton of feed. Day 6 1 to Day 100: 2000 g Cordyceps

cehd f d T
ey Ry Ber o0 B EREEnd Sheh O Ve Bfibeod¥Singpn ot feod
Dagr oWtd [pmay ﬁﬁOnﬁﬁOﬁ gThbrdﬁmpS\/\anghmsQﬁyttéWmni%Wder per ton of
€{5{;ree Yel | ow chi ckens in the test group and the
fee%nt r ol group was determ ned. The feed conversion
rati o, defined as the mass of the feed consuned
di vi ded by the body mass gain, over a specified period
Theffollawing (Waretabissrvealsia tha 680 gays)s ofechickenst ni ned.  These
results are shown in Table 12. Table 12 Mean wei ght
and feed conversion ratio of Three-Yell ow chickens

Growthpéierniaifde group and control group

The mean weight of the 1000 Three-Yellow chickens in the test group and the
control group was determined. The feed conversion ratio, defined as the mass
of the feed consumed divided by the body mass gain, over a specified period of
time (in this case, 100 days) was determined. These results are shown in Table
12.

Table 12 Mean weight and feed conversion ratio of Three-Yellow chickens

from the test group and control group

Test group Control group
Average weight (kg) 2.8 2.7
Feed conversion ratio | 3.1 3.5
(FCR)

The test group of Three-Yellow chickens had an average weight slightly higher
than the control group (consistent with the study on rats in Example 6). In
addition, the test group had a slightly lower feed converstion ratio than the

control group, which suggest that the test group are more efficient users of feed.
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The test group of Three-Yellow chickens had an average
wei ght slightly higher than the control group
W@ ecwnsiedent Wi th the study on rats in Exanpl eP@)/SG2008/000239
addition, the test group had a slightly | ower feed
converstion ratio than the control group, which
suggest that the test group are nore efficient users
of feed. Conparison of nmeat quality The nmeat of 5
Three- Yel | ow chi ckens fromzshe test group were pool ed
and anal ysed for protein, fat and am no acid content.
The sane anal ysis was perfornmed on the pool ed neat of
5 Three-Yell ow chickens fromthe control group (Table
; ' 4+ he protein, fat and am no acid
Coﬁ%ﬁa{ug@?%:fﬁ%gﬁfﬁg t were perforned by standard nethods
by the testing | aboratory from Guangzhou Agri cul tural
St andard _a Supervi sory Center. Table 13 Conparsion
ThegRopt 5 NHest VSIRN ARSI SCTaTCBIR &%t GPuRGHE PoRied and
I Wolgl r c
A TR P e R G 518, Eon) PHR PAfpCARANSS was
perglrmaﬁi pnathe podled aeiatl of o tTdmee-Yelloaaskickens droml thg control
roup conpared to the control,

t hert est but the fat
ngBgF@ﬁ'tse s doubled. It is suggested that increased
fat content may provide a better flavour

and texture
to the meat of Three-Yell ow chickens. Appearance of

Analysis of ithe @ratein, fat and amino acid content in the meat were performed
by standard methods by the testing laboratory from Guangzhou Agricultural
Standard and Supervisory Center.

. Table 13 Comparsion of protein, fat and amino acid content of meat from

Three-Yellow chickens from the test group and control group

Protein, % Fat, % Total 16 major
amino acids, %
Test group 23.5 1.5 21.27
Control group 23.1 0.8 21.17

The results in Table 13 indicate that the protein and amino acid content
increased marginally in the test group compared to the control, but the fat
content was doubled. It is suggested that increased fat content may provide a
better flavour and texture to the meat of Three-Yellow chickens.

Appearance of the chickens

The Three-Yellow chickens fed with feed comprising Cordyceps sinensis
mycelium powder had a better appearance than the control group as shown in
Figure 2. The combs of these chickens were a brighter red, their feathers were

glossier and shinier and the beak, feathers and feet were a brighter yellow. In
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The Three-Yell ow chickens fed wwth feed conpri sing
Cordyceps sinensis nycelium powder had a better

wQppeatdnte than the control group as shown i nPEL/§G2088/000239
2. The conbs of these chickens were a brighter red,
their feathers were glossier and shinier and the beak,
feathers and feet were a brighter yell ow [|nChina,
this better appearance of the Three-Yell ow chickens
will translate to a higher price and better sales
performers due to consuner preference. Taste test A
panel of five nmenbers unam nously agreed that the neat
fromthe Threeyel |l ow chi cken whose di et was

d_ j ' ium-obowder
O RO i cadtediafe &Y TS TG T eIRE e WP BERSEte o o
highies prise apddetter salesgetfopmeredue td edn§umepictdrence.
cocci diosis Chicken coccidiosis is a parasitic disease
caused by protozoan of the Einera genus. The parasite
Takfegst and multiplies in the intestinal tract and
— causes tissue damage. The incidence rate of clinical
coccidiosis is estimated to be 5 % while that of
A paigl| ofrfiveameroberisdimasninouslyeagieesdt that ttbe beeatbsom @ Fhree-

velgli okteRen “whBaf oHidlr it crobEhentad, Wilksdodraveeps ofinensis
mydeliliar fowder tasiRPbettaiithhih #& mek? % thENdsntt grdts.e i S

based on the costs of prophylactic in-feed nedication,
therapy and | osses due to nortality,

Disease prevention and/or reduction

(1) Chicken coccidiosis

Chicken coccidiosis is a parasitic disease caused by protozoan of the Eimera
genus. The parasite lives and multiplies in the intestinal tract and causes tissue
damage. The incidence rate of clinical coccidiosis is estimated to be 5 % while
that of subclinical coccidiosis is estimated to be about 20 %. Coccidiosis is
estimated to cost the world’s commercial chicken producers at least US$800
million dollars every year (Williams, 1998). This estimate is based on the costs
of prophylactic in-feed medication, therapy and losses due to mortality,
morbidity, and poor performance of surviving birds.

In this study, the group of Three-Yellow chickens whose feed was
supplemented with Cordyceps sinensis mycelium powder exhibited a zero
incidence of chicken coccidiosis. Comparatively, the control group repeatedly
encountered 23 % incidence of chicken coccidiosis and were treated with
sulfadimidine to control the infection. The full course of treatment comprises 5
kg sulfadimidine for every 1000 kg of feed for three days, an intervening two
day break comprising normal feed and another three days of 5 kg sulfadimidine
for every 1000 kg of feed. Treatment with sulfadimidine for the control group on
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nor bi dity, and poor performance of surviving birds. In
this study, the group of Three-Yell ow chi ckens whose
wo e@d/owas? suppl enented wi th Cordyceps si nensi sPeiy/8e2008/000239
powder exhibited a zero incidence of chicken
cocci diosis. Conparatively, the control group
repeatedly encountered 23 % i nci dence of chicken
coccidiosis and were treated with sulfadimdine to
control the infection. The 48| course of treatnent
conprises 5 kg sulfadimdine for every 1000 kg of feed
for three days, an intervening two day break
conprising nornmal feed and another three days of 5 kg

Fadiym.din ! _
noftiel R als ooy 207 fiRtes, poiali B heCtest Hiadh Wah i not
requare @wd tedatrnene bevanpar ad incidéneet eft clgickery educitiosls dwas

not require any treatnment because no incidence of
Ob3¢VERen cocci di osis was observed. (I11) Infectious

bronchitis Infectious bronchitis is another conmon

di sease in chicken farmng, and the synptons of this

' ifis tracheal rale, cough, sneexing and
other respiratory synptons. In this study, the test
group whose feed was suppl enented wi th Cordyceps

InfédtiRrsbronetittie! islandiRed ebmRsn diigadetip Ba¥Kke fAPiiAg, and the
i nci dence of infectious bronchitis. Conparatively,

sympionms &f thiss disegset inglieatracheal, rale ugpugihdsrerxng mpd other
resPRaford PEFMPESMEN thNGhO @), Ih&URest group whose feed was
supplemented with Cordyceps sinensis mycelium powder was found to have a
zero incidence of infectious bronchitis. Comparatively, isolated cases of tracheal
rale, cough and sneezing were observed in the control group.

The zero incidence of chicken coccidiosis and infections bronchitis in the test
group suggests that the Cordyceps sinensis mycelium powder is important in
enhancing the immunity and resistance of the chickens in the test group to

diseases.

(111) Mortality

In this study, 30 chickens from the control group died while 29 chickens from
the test group died. It is noted that although the mortality between the two
groups were similar, the control group were provided with drugs to prevent
coccidiosis, which may have enhanced their survival through improved disease

resistance, not only to coccidiosis but also other diseases.
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The zero incidence of chicken coccidiosis and
infections bronchitis in the test group suggests that
WO bmoCordyceps sinensis mycel i um powder i s i NPRCT/8G2008/M00239
enhancing the i munity and resistance of the chickens
in the test group to diseases. (Ill) Mrtality In this
study, 30 chickens fromthe control group died while
29 chickens fromthe test group died. It is noted that
al though the nortality betvgwen the two groups were
simlar, the control group were provided with drugs to
prevent coccidiosis, which nmay have enhanced their
survival through inproved di sease resistance, not only
| i oS ut al so ot her diseases. Exanple 7B Cobb
Exathpie7 8 éb&zifast grow ng broiler breed which
matures in 30-45 days. Two groups, each conprising 100

Cobb 500 &0 acfaist lgemwing}eb?ilag ecbéd):wrﬁche rﬂiaidthﬁé_s ihnogg-lgﬁ daps. Two
was gi ven conmerci a eed suppl emented wit rdyceps
arolpie Aas CopRiIsng1 D8 eebb-500 (dhickans were sawdolthseinal. One
0Q,d&0 h hi : t ;
ol gllert CBmpRIA e sHBplefiertcd (XA, CORBCERS. Sftbnsis
mygéliufayowdanst tbe anudurit ddi00ey pendPdd kgluftfeed éone hatching for
36 éggﬁgﬁ%ag)éﬁ@ éf\ﬁﬁe Cw&%bgiggrg tﬁ:eh1:(():nk1(rannes’rcifa‘r Pergdt cI;rﬁy tfgrsthe same 36

days.

Analysis of Inosine monophosphate content.

The meat from two Cobb 500 chickens from the test group and one chicken
from the control group were analysed for inosine monophosphate content. The
inosine monophosphate (IMP) content of breast meat was determined as
described in Vani et al., (2006). The IMP levels of the two chickens from the test
group were 2.31 mg/g and 2.41 mg/g respectively. The IMP level of the control
chicken was 1.61 mg/g. This IMP level from the control chicken is comparable
to the 1.885 mg/g from breast meat reported in Vani et al., (2006).

The IMP content of is positively associated with the flavour of the meat (Vani et
al., 2006). The higher IMP content of the test group compared to the control
group suggests that meat from the test group has an improved flavour

compared to the control group.

A taste test was also conducted on the Cobb 500 chicken by a five member
panel, all of which agreed that the meat from the test group had better taste and

flavour and had a smoother texture than that of the control group.
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Vani et al., (2006). The IMP levels of the two

chickens fromthe test group were 2.31 ng/g and 2.41

nmg/ g respectively. The I MP | evel of the control

chicken was 1.61 ng/g. This IMP level fromthe control

chicken is conparable to thg 1.885 ng/g from breast

meat reported in Vani et al., (2006). The I MP content

of is positively associated with the flavour of the

neat (Vani et al., 2006). The higher I MP content of
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SieyoWp AV eidberg, RrandcBenman, $r(d0p9) The saledivedsterruptioradfsmucleolar

RAEERYEES Sl AELA IBIER) Sormiha T CE AR, B4 SAGRENCT oo

ar ouB had better taste and flavour and had a snoot her
Vaniehl Or.Maediavt K-hKavitha, SheéSasbintranIN. M. cand. Watendeakae IN.S$.€2006)

oefesal 3 ing - S, el Rl IBREL N
muggle ctibrey sxstems: Effectepf bl gind, tapoperature. 5L\YT5 Food \@eience and

Tedh ’ db.go¥-635 » Kavitha, S., Sachindra, NN M and
el\/hoeBr%r\;z}\éEar’,GzN.ség. (2006) Degradation of

I nosi ne-5' - r,mno&hos,phat' e (I I\/Z})( i n aqueous and in _
Vorlguack.i Bipgiond die Karaigkeve R.iandeKenjiya afrs(20@h)f Ghalesseropppntent in

egd¥ Wlirh§ TREEFHhY beriod- WEtd- 080 BRI, 66159, 38300

Williams, R. B. (1998) Epidemiological aspects of the use of live anticoccidial
vaccines for chickens. Int J. Parasitol., vol 28, 1089-1098.

SG 200400686-2 (SG patent 129276)
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Technol ogy, vol 39, 627-632. Vorlova L., Sieglova E.,
Kar pi skova R and Kopriva V. (2001) Chol esterol

W@ awpen49T n eggs during the |laying period. ActBCK8G2008/000239

Brno, vol 70, 387-390. WIllianms, R B. (1998)

Epi dem ol ogi cal aspects of the use of |ive

anti cocci di al vaccines for chickens. Int J.
Parasitol., vol 28, 1089-1098. SG 200400686-2 (SG
patent 129276)C ains 1 A nejthod of produci ng at |east
one egg conprising (i) supplenenting the diet of at

| east one animal with at | east one Cordyceps species
or extract thereof, or (ii) feeding at |east one
animal with an aninal feed conprising at |east one

cidigéed ingredient and at |east one Cordyceps species or

ract thereof. 2. The nethod according to claim1,
wherein the Cordyceps species is selected fromthe
gr ofypnetbadiaf preduaimg ableagtens egg wenirisingCor dyceps

ophiibg! oSEITEhtEg P HET ot Aasbaf BRERal wiinsgtiggst one
sphecocepbalzepSepayiesior exaalseicreofCoF dyceps

martialis, _Corgiceps sobol i fera _and Cordyceps capitata
3. (e ntaeding atdersdi one @pirahwith1 apranimalfeed; gpraprising at

Cor dyCcepga3PBhRkGSed Sngredient and at least one Cordyceps species or
extract thereof.

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

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

The method accbrding to any one of claims 1 to 3, wherein the egg
comprises cordycepin.

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

The method according to claim 4 or 5, wherein the cordycepin is
predominantly in the egg yolk.
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Cordyceps sinensis. 4. The nethod according to any one
of clains 1 to 3, wherein the egg conprises

weadptepi n. 5. The net hod accordi ng to cl ai mBCT/SG2008/000239

10.

11.

12.

13.

14.

15.

16.

. Cor%ﬁﬂéﬂ\oeeé?%q}g;r%l&{) raﬂggoﬁ%# iainks31 B

wherein the egg conprises 0.006- 0.08 g cordycepin per
100 g of egg matter. 6. The nmethod according to claim
4 or 5, wherein the cordycepin is predomnantly in the
egg yol k. 7. The nethod according to any one of clains
1 to 6, wherein the egg com@ises reduced chol estero
content conpared to at | east one egg not produced by
the nmet hod according to any one of clains 1 to 6. 8.
The net hod according to any one of clains 1 to 7,

wh j e ri I 5 c e

por Todneer° G L Shy 6 of Wi ? ey HASHOIRY eag
anycarhprises reelutetchd)esitrel eontenh eomparebtpat kast bae £gg not
t han 300 ol esferol per 100 of e patter.  10.

an D9805e8 by 68 mighth Eorbiding ocaiar RECERTS ioghe of
claims 1 to 9. 11. An egg conprising cordycepin. 12.

The egg according to claim 11 conprising 0.006-0.008 g

according to c erern the CZF ycefsllnnﬂ}esegg
- comprises less than 350 mg cholesterol per 100 g of egg matter.

The method according to any of claims 1 to 8, wherein the egg comprises
less than 300 mg cholesterol per 100 g of egg matter.

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

An egg comprising cordycepin.

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

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

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.

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.

An egg comprising less than 350 mg cholesterol per 100 g of egg matter.
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predom nantly in the egg yol k. 14. The egg according
to any one of clains 11 to 13, wherein the egg

w@uvpniees | ess than 350 ng chol esterol per 10BCTSG1008/000239

egg matter. 15. The egg according to any of clainms 11
to 14, wherein the egg conprises |less than 300 ngy
chol esterol per 100 g of egg matter. 16. An egg
conprising |l ess than 350 ng chol esterol per 100 g of
egg matter.17. An egg conpr3zing | ess than 300 ny
chol esterol per 100 g of egg matter. 18. An egg
according to any one of clains 10 to 17, for use in
treating and/or prophylaxis of at |east one disease.

1719. AF{B;qﬁegc%n?ﬁ%iﬁ{; : JGhER édo% c%% etbIS] 5 ,n1661§ i gg‘}ﬁgﬁer

20.

21.

22.

23.

24.

IS se
di sease, kidney disease, renal disease, diabetes,
can
8ire
CO”BFdéﬂig@(l@é’F%trlééét%den@isééée at |east one egg
accor

egg extract or egg product fron1at | east one egg
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diabetes, cancer, tumour and mfectlous disease.

A method of treating and/or prophylaxis of at least one disease

comprising administering
(i) at least one egg according to any one of claims 10 to 18, or

(ii) an egg extract or egg product from at least one egg according to
any one of claims 10 to 18 to a subject.

The method 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.

Use of at least one egg according to any one of claims 10 to 18, or an
egg extract or egg product therefrom for the preparation of a composition
for the treatment and/or prophylaxis at least one disease.

The use according to claim 22 wherein the disease is selected from the
group consisting of respiratory disease, kidney disease, renal disease,
diabetes, cancer, tumour and infectious disease.

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

preparation of a dietary supplement for producing at least one egg.
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di sease, di abetes, cancer, tunour and infectious
di sease. 22. Use of at |east one egg according to any

W@rWo014481 ai ns 10 to 18, or an egg extract or BGESG2008/000239

product therefromfor the preparation of a conposition
for the treatnent and/or prophylaxis at |east one

di sease. 23. The use according to claim22 wherein the
di sease is selected fromthe group consisting of
respiratory di sease, kidney3dqdi sease, renal disease,

di abetes, cancer, tunour and infectious di sease. 24.
Use of at |east one Cordyceps species or extract
thereof in the preparation of a dietary suppl enent for
produci ng at | east one egg.25. The use according to
claim 24, wherein the Cordyceps species is selected
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~wherein the egg conprises cordycepin. 28. The use
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according to claim 27, wherein the egg conprises 0.006

t o Ohegise according to claim 24 or 25, wherein the Cordyceps species is

Cordyceps sinensis.

The use according to any one of claims 24 to 26, wherein the egg
comprises cordycepin.

The use according to claim 27, wherein the egg comprises 0.006 to 0.08

mg cordycepin per 100 g of egg matter.

The use according to any one of claims 27 to 28, wherein the cordycepin
is predominantly in the egg yolk.

The use according to any of claims 24 to 29, wherein the egg comprises
less than 350 mg cholesterol per 100 g of egg matter.

The use according to any of claims 24 to 30, wherein the egg comprises
less than 300 mg cholesterol per 100 g of egg matter.

A dietary supplement comprising an extract of at least one Cordyceps

species.
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ng cordycepin per 100 g of egg matter. 29. The use
according to any one of clains 27 to 28, wherein the

weadyptepi n is predom nantly in the egg yol k. BOI/SGHE8/000239

34

35.

36

37.

38.

39.

use according to any of clainms 24 to 29, wherein the
egg conprises |less than 350 ng chol esterol per 100 g
of egg matter. 3 1. The use according to any of clains
24 to 30, wherein the egg conprises |ess than 300 ng
chol esterol per 100 g of egg matter. 32. A dietary
suppl enment conprising an extract of at |east one
Cordyceps species.33. The dietary suppl enent accordi ng
to claim32, wherein the Cordyceps species is selected

3 cor 1 iR SPoBRRE skl BHHIEF B2, WkiRH fis, Corayeens
op hSMI% 39| sdescteddraiy mQngﬁ%@muéﬁngs o@%‘db@e@ps sinensis,

sphecocephal a, Cordéce ps hawkesi i,
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si n€osdyseps Enamallsarﬁordycépsesbbmma|a$uanOMycbpaslatha
feed ingredient and a dietary suppl enent according to
any one of clainms 32 to 34 36 A nethod of

SUPPhENgBldrP Istipilefiedt RcordihgBics cISRTSZ L83, wherein the

Cordyceps species is Cordyceps sinensis.

An animal feed comprising at least one feed ingredient and a dietary

supplement according to any one of claims 32 to 34

A method of supplementing the diet of animals, comprising
(i) providing the dietary supplement according to any one of claims
32 to 34 to at least one animal, and/or
(i)  feeding at least one animal with an animal feed according to claim
35.

The method according to claim 36, 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 36 or 37, wherein the animal is an

oviparous animal.

The method according to claim 38, wherein the oviparous animal is a

poultry.



(i) providing the dietary suppl enent according to any
one of clainms 32 to 34 to at | east one animal, and/or
W@ poop/ofgeti ng at | east one animal with an ani nBCT/$@29¢8/000239
according to claim35. 37. The nethod according to
clai m 36, wherein providing the dietary suppl enment
conprises mxing the dietary supplenent with the feed
and providing the mxture to the animal. 38. The
met hod according to claim 3§ or 37, wherein the anima
I's an oviparous animal. 39. The nethod according to
claim 38, wherein the oviparous animal is a
poul try. 40. The nethod according to claim39, wherein

40,y TBR b cfelighe o sof BPelFhdfe RGRELE e °one
egg. 42. The nethod according to claim4 1, wherein

the egg conprises cordycepin. 43. The nethod according
aim42, wherein the egg conprises 0, 006-

Teor Yeemetnqsk acseiging i aewrwapt glaimg 38 fﬁqéon{grmjgducmg at
accgbgt Gﬁ’ebﬁg.‘:' aim42 or 43, wherein the cordycepin is

42. The method according to claim 41, wherein the egg comprises
cordycepin.

43. The method according to claim 42, wherein the egg comprises 0.006-
0.08 mg cordycepin per 100 g of egg matter.
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44. The method according to claim 42 or 43, wherein the cordycepin is
predominantly in the egg yolk.

45. The method according to any one of claims 41 to 44, wherein the egg
comprises less than 350 mg cholesterol per 100 g of egg matter.

46. The method according to any one of claims 41 to 45, wherein the egg
comprises less than 300 mg cholesterol per 100 g of egg matter.

47. An animal whose diet is supplemented according to the method of any
one of claims 36 to 46.

48. The animal according to claim 47, wherein the animal is oviparous.

49. The animal according to claim 48, wherein the animal is poultry.

50. The animal according to claim 47 or 48, wherein the animal is fowl.



predom nantly in the egg yol k. 45. The net hod
according to any one of clains 4 1 to 44, wherein the
W@y ooHpT i ses | ess than 350 ng chol est erol pePCT/8G20§8/000239
of egg matter. 46. The nethod according to any one of
claims 4 1 to 45, wherein the egg conprises | ess than
300 ng chol esterol per 100 g of egg matter. 47. An
ani mal whose diet is supplenented according to the
nmet hod of any one of clainms38B6 to 46. 48. The ani mal
according to claim47, wherein the animal is
ovi parous. 49. The aninmal according to cl ai m 48,
wherein the animal is poultry. 50. The ani mal
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of clains 4 1 to 46 52. An animal according to any
one of clains 47-50 for use in grodUC|n meat .

52\ af\ns Ml RECAFinG o AWOPAFHY lgimamyt7oP Tof Usp A rroducing
mehf- 50 and 52.

53. Meat from the animal according to any one of claims 47-50 and 52.



