WO 2007/ 109600 PCT/ US2007/ 064286 Extracti ons and

Met hods Conprising El der Species Related Applications
wahbdog/1egepd i cation clains the benefit of prioriP@I/UB2007/064286

United States Provisional Patent Applications serial

nunbers 60/783,453, filed March 17, 2006, 60/846, 412,

filed Septenber 22, 2006, and 60/873,473, filed

Dece ' '

reference i n Extractiensiamd Yethiods CarhprisiegnBlder Species

pres

t hereof derived from El der Sanbuca speci es havi ng

uni quel y el evat ed esseRelpgd Applicetiossi cal constituents,

phenolic acid chem cal constituents, anthocyanidin or

pr oanThis@pakitation cdiewi thalbeedfitseli Rrifsiy do Wpritel sXaten Provisional Patent

%g%ﬂ&g‘&ﬁ&a&lﬁpﬁu;@g ?%6@%3 rfrséfilﬁ% gga%l% 1’?@%0@ Xl { %41%” Filed September

sSucC USE O

B2t 20061 Iaﬁdi]%()/%(}k?g[ Cﬂlcftﬁ Dﬂceﬁlbﬁ VnY@)‘G;I\OlﬁlclEaﬁi@ﬂlcreby incorporated by
Sanbuca nigra L., native to Europe, North Africa, and
Wé@?@eﬁnmra?mlff‘éya wild shrub. Elder further consists

of over 20 Sambuca speci es, of which have sinmlar

cheni cal constituents. Sd?fbidmﬁymng!ba L. is the

species on which the majority of scientific research

has bEenpresamtl inveaidon featestosextimciichscmd netealsgherapnderived from Elder

Ve RaSP U dib B FHERY 94y el on cBGiedl SRRUERS phenotic acia
QR Tomdtituchy) taAihBcy B A1 o Hrom@iteltigindnen@dal BAitR@nts, or lectin-
I mport ance |nclud|ng essential oil conpounds, phenolic

redysaschapde chernical ¢apstitients |aad swbretiona mepds hyHwel artedss and methods

| [0 n nmpounds, and pol ysacchari de
%0?%6& ﬁChgﬁﬂamgﬁ)e of Sanbuca speci es as nedi ci nes

dates backtotheflf h cent i.,ncluded in the
writings of Hippocrat %Ckgff’ﬂ’ch%rtE‘ggé"e”ﬁ% Pliny. Elder

has a_|ong history of traditjonal_use m)ng

Arer | s SaRl u‘Ed}lélﬁe[ann%’é’FB‘éﬁ%OcP& Nee Afrigzred %rem Asia, is a wild

SR, CBhder UARNANDIRACH 0§ ESRASEHRAG Lpkblel SRalPYE which have similar

ed on the flower extracts [ owers dre
dhamves bmktltuwntsh éWmn@radels |tmls1mmy ofirvdnels thelmghtity of scientific

B SR B 8 A TSGR S PRl ™ RRG P tream white
fldveerf baaBl-Bak Batikd @eidéraerﬁegrmrleeeﬂ@wsrsl IH@%st Qfd be8s all contain
t he Russi an Federati on, Pol an Hungar -1 WO

czgmwal@m@emsr piUsRdC7) DeRRB6CE Bmhgbmg asseafrh'fd @b eempeynds, phenolic
a01 eg)%lr'tgv:uﬁatrlé/ b avgnolilgsedand ar%gcgcy%ﬁ}/n%r lecqgl %(r)otgm cér%f)ounds and

polysacchande compounds.

The use of Sambuca species as medicines dates back to the fifth century BCE,
included in the writings of Hippocrates, Dioscorides, and Pliny. Elder has a long history of
traditional use among Native Americans and European herbalists. The traditional medical

use and modern research activities have focused on the flower extracts.

The flowers are harvested in the spring and dried away from sunlight at below 40 °C,
to minimize loss of aroma. The berries are harvested in the fall when fully ripened. Most of
the flowers and berries in commerce are imported from the Russian Federation, Poland,

Hungary,



cordials, preserves, foods, and condi nents. Both the
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Chemical Constituents % mass weight
Flowers Berries
Essential Oil
Volatile Oil 0.04-0.31 0.01

Linoleic acid
Linolenic acid
Palmitic acid

Triterpene 1 1
Alpha-amyrin
Beta-amyrin

Triterpene Acids 0.85 0.9

Ursolic acid
Oleanolic acid
Phenolic Acids

Flavonoid glycosides 2-3 2-3
Astragalin
Hyperoside
Isoquecitrin
Rutin

Aglycones
Quercetin
Kaempferol

Caffeic acid derivatives 1-3 1-3
Chlorogenic acid

Anthocyanidins
Cyanidin 3-sambubioside-5-glucoside
Cyanidin 3,5-diglucoside
Cyanidin 3-sambubioside
Cinanidin 3-glucoside

Tannins

Alkanes
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cyanidin-3-glucoside (compound 2) are quantitatively the most important, accounting for
more than 85% of the anthocyanidin content, whereas cyandin-3-sambucioside-5-glucoside
(compound 3) and cyanidin-3,5-diglucoside (compound 4) are only present In minor
amounts (Bronnum-Hansen K et al. J Chromatography 262:393-396, 1983; Drdak M &
Daucik P. Acta Aliment 19:3-7, 1990). Anthocyanidins exhibit a range of biological
activities. One of the best known attributes is the antioxidant activity, especially of the

cyanidin derivatives (Drdak M & Daucik P. Acta Aliment 19:3-7, 1990; Tsuda T et al. J

Agric Food Chem 42:2407-2410, 1994).
OH Compound 1: R1 = sambubioside, R2 =H
o Compound 2: R1 = glucoside, R2 =H
Compound 3: R1 = sambubioside, R2 = glucoside

Compound 4: R1 = glucoside, R2 = glucoside
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Rutin: R = rutinoside Isoquercitrin: R = glucoside

Table 2. Extraction yield by 80% methanol of rutin and isoquercitrin from different parts of

S. nigra L.
Rutin (%) Isoquercitrin (%)
Flower 2-2.88 0.114
Leaves 0.14-0.2 0.003 — 0.005
Berries 0.16 - 0.19 0.02- 0.03




OR OHORutin: R = rutinoside |Isoquercitrin: R =
gl ucosi de Table 2. Extraction yield by 80% net hanol of
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appear to confer protective effects agai nst oxidative .
Mareexes,gansextract of Sambucas species berries has been shown to have oxygen radical

absorption capacity (Roy S et al. Free Radical Res 36:1023-1031, 2002). Sambucas species

lectin and ribosomes-inactivating proteins also demonstrate anti-viral activity
(Vanderbussche F et al. Eur J Biochem 27:1508-1515, 2004; de Benito FM et al. FEBS
Lett 428:75-79, 1998; Fujimura Y et al. Virchows Arch 444:36-42, 2003). A standardized
extract of S. nigra berries (Sambucol®. Razei Bar, Jerusalem) (4 g adult dose), contains
38% black elderberry extract with anthocyanidins combined with Echinacea angustifolica
(rhizome) extract, Echinacea purpura (stem, leaf, & flower) extract, Vitamin C (100mg) and
zinc (10 mg) has been shown to exhibit the following properties: inhibition of
hemagglutination produced by influenza viruses in humans (Zakay-Rones Z et al. J

Alternative & Complementary Medicine 1:361-369, 1995); inhibition of viral replication in
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Summary of the Invention

In one aspect, the present invention relates to an elder species extract comprising a
fraction having a Direct Analysis in Real Time (DART) mass spectrometry chromatogram

of any of Figures 36 to 70. In a further embodiment, the fraction has a DART mass
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scientific research and clinical studies have
denonstrated the follow ng therapeutic effects of the
wa 20070u80€chem cal conpounds, chem cal groups, BET/US2007/064286

extract conpositions of Sambuca species which
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Ig?% % %% ﬁ%ﬁHgﬁq Summary of the Invention In one
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% %&Qfétcé gnight@gtaﬂécg?&coicuﬁiet h/f“%sc‘ttar, ]o%ﬁadgfemmc had Sbutyl ester, 9-

er e e present vention relates to an
oetadea’enspebl Qﬂz@xtaﬂMwmblc taogl, pareks eombimaiens i thexeof. In a further

wher.ei n the fract| [ an a thocyanln

embg%%wﬁe egugy of g léa?rué T saiuafed o Ssaprafcdyfapty apid. alcohol, or
estet 4.2 @l GO@QJr 109 b}e%tht BRI heR ePBbHARAE MRS pSlacchBHR is selected
furthér enbodi ment’, the anthocyanin is sel'ected from

firome thye @ntplpc mnstmgn@f déxteapaglutiose, &ra@nmga@etoaﬁdrhamnose xylose,

ani di anbuci qQsi de a furth enbo
5%3{3%n Clcgf n%%dg}%}?nﬁsfﬁeée"&r eé{le? o%m%% tﬁ%oamount of
pelysHatide 209N, 20! 25,30f 33, th 40y B PR 6 ment "the
fllavonoid is rutin., I'n a further enbodlnent the Cl16

or Cif SakineAEtRBo@mennS fhd f)fﬁs@rﬂ ihdddién Rt toddC OB} extract of the

or ester is selected fromthe group consi sting of
ph@m&dlmzanwln winesiadbe finofiean cm:pmises e eathos gandi,cC b oy C18 saturated or

uﬁﬁgﬁgggﬁt 1gtz§80q18§fc§%:%g€elge ag og%stagc&ggg El%a gurthé:r embodiment, the

a%bé‘%@rﬁ[boée%cﬁﬁ Horﬁttﬁé’ lorcpt &ﬁlSlsﬁﬁg aflegadidth G- @atsbideidnd cyanidin-3-
ester, 9- octadecen- I 9, 12- oct adecani enoi ¢ aci d,

sambuciesids. nhx ¢ Grther ﬁ@}b@@lﬁnenp:,rthg amgpathef anthocyanin is greater than 10, 20,
30, 40 or 50% by weight. In a further embodiment, the C16 or C18 saturated or unsaturated

fatty acid, alcohol, or ester is selected from the group consisting of hexadecanol,
hexadecanoic acid, hexadecanoic acid methyl ester, hexadecanoic acid ethyl ester,

hexadecanoic acid butyl ester, octadecanoic acid, octadecanoic acid ethyl ester,



enbodi nent, the anmount of the Cl6 or Cl18 saturated or

unsaturated fatty acid, alcohol, or ester is 2, 4, 6,
W@20001095006 by wei ght. In a further enbodi ment, PE€TES2007/064286

pol saccharide is selected fromthe group consisting

of dextran, glucose, arabinose, galactose, rhamose,

sgjadssanoic ypeifli cbuidi desteand%gtﬂdﬁmﬂ -ohs % Reoasadecariencic  acid, and

L T e o I

wirhoditae Mty héle, plosisaNbr ieBeed 201, 162182t Sl 0P beNwelkBer In a further
extract of the present i nvention wherein the fraction

%trﬁsiamg@s thérP%\YﬂaPﬁ@?%il%se ctegbirem the BRoUpgonpigtingiobdextran, glucose,
ﬂ(géér gﬂ%jto Ma%(mﬂ)gé qc lcﬁh Cﬁ%ﬁic acgf afid tc@&?w@ﬂ%sathereof. In a further

po ysac arrd n er

amtiddony@nihe aneusedfgotywdedhonde ishe) 05, Q0p2 £ B3OS B S torr #G%adfy weight.

cyani di n- 3- gl ucosi de and cyanldln 3- sanbucioside. In

a f urlbheobtrerag@dtireid preddneinveBtict re@ites2fdt MR6Y d infedichment comprising

greater than 10, 20, 30, 40 or 50% by weight. hi a

the, pidgiespegis BeiTash At the prsertiByVesfion18 sat ur at ed or
unsaturated fatty acid, alcohol, or ester is selected
fr omlmago@pb@gpe@oﬂng mgc;spmtgnpﬁnti@a)(a]a‘@s &malmethod of treating a subject for a

anol ¢ _acil ecanol,.cC a
L BHEERRoleRly aFDRBERES e RIS TERGRY BT cffctive amount
diuhy |elc¥ésts§éoleso§>ttﬂid€6ﬂﬂﬁﬂ re St dmvéh@ibﬂ.dQﬁad]ﬁirtheﬂ@in@odiment, the viral
eth ester, -7 WD 2007/109600 PCT/US2007/ 064286 o
%@b@aﬁ%ﬁ ¢ Bicrmiemipigpe vagisern agugheraemaasimpntothe envelope virus is a
i ' f :
o, AT, ) SR 08 5o

148 Sather ainbddigtent, ths airdl affediohais tegusdi 16l asihflodioh vises, human flu
ester is 2, 4, 6, 8, or 10%by weight. In a further

VORERSoi AR Bs iR B Wiese AR TINL ey SampRadgiieiRRcy virus (HIV),
d r

ng al@suaglte‘f;ﬁég %hﬁg 'gﬁ%ifélgges g}iﬂ\g)gre}lavﬂluglﬁ%g @lgré%% ?Ql'lcﬁ)@sfgver West Nile, and

eu«znpbalmfa& Vlmms t rea éather kmbadiment,tbe virelnioGedtione st causdieby the Norwalk

Viﬂ’}g t O 5 X ?%ﬁ? g’%ltl%g rolrz g 8Y1rus(eﬁe?‘b? é’!{@‘ﬁf emboc?lmen{ the subject

id \peitadte) fborvﬁieahﬁﬁryt Qvhef BRANOPoREAL, Q@H@ﬁtfeﬁﬁ@mr'&hiﬁg In a further
the el der speci es extract of the present invention.

cabodineant.4Bpeawyect isehymassent i nvention relates to a

nmet hod of treating a subject for a viral infection

conpin shotheracmbaoriimeny thegresent hwesmxhj eldtes to a’maeﬂhod of inhibiting viral
he el der. s

"éth‘?‘}- 312& %llss%&%@é:q@%ﬁg% ltllilq 6‘?]' s \f’lﬁh éhef gllfhlelp g)[emes extract of present

iBERASH. MBS furtee eiﬂbbéﬂmen‘t r’[fl@ ¢irhORfdcBof aUSEEhRYpRNirus infection. In a
envel ope virus. In a further enbodiment, the envel ope

fyrtheg snjbodimert] ﬁmu envelope §irns izfe¢tion tsea ﬂewbodnwenfectwme In a further

cti S caused non- env
b Bpnenle R K et Bl B T ER e thin Bipergnoodimen.
ttenyindl iHR0Ean ¥4 BiiSEHuenbal Flses] Humdh fiSEsusés ANenBB, aviadnflu viruses,
flu viruses, HIN1, H5NI, hunan I munodefi ciency vir

H(lHlVyISleh‘p@an H@my@gdeéicmpbyquq (HdesS pARs\herpes stmplex Vic’ruses (HSV),
ﬂfalq@}{'h%flésr H?I?él @ﬁ&y efev%{‘e W ﬁ%ez{nd c%éhehllt sevmfsﬁg infection. In a
| Vi ur ment , e

ence ruses er e
furtlreak:mbndletﬁlt,olne vigal Giafestéch 1bﬁ Ndrevalovivesl, Kepatitis A, polio, andoviruses or

rhinoviruses infection.

In another aspect, the present invention relates to a method of preparing an elder

species extract having at least one predetermined characteristic comprising: sequentially



virus, hepatitis A, polio, andoviruses or a

rhinoviruses. In a further enbodi nent, the subject is
w@2@riemde, bovi ne, aviary, ovine, equine, porBCHES2007/064286

rodent, feline, or canine. In a further enbodi nent,

t he subject is a human. | n another enbodi nent, the

W@S@Fﬁ an glden speskesreintragterial ta yeld odssedntiphil Biactiory 2 polyphenohc

Bl b 2 Bl 5 0, bR S e o

Suﬁmﬁtlbzﬂ rtardon dodidé tXxedctieRa® SiclB e, esédhBiaVbil &action and a first residue;
infection is an envelope virus infection. In a
Puettretng pisdiamshier spastes etane megrsial pr the firsifresidyeoiiom steg a) wit water

eft!a?%ine«y o UR é%fu? 95' ®Mor !1'111 faldgcglﬂ)%.c ex%llpt (}CH plteld l{% npolyphenohc
viral infection 1s a non-¢€ ve ope virus Tnfect

feaction thén secdnddesigue; and th extsradtmg then§eeohd ee3idus fidin step b) by water at
|an9$qéa viruses, human flu viruses A and B, avian

3bppt s 2bouyST°C EERACtion FRmYield niie oA dpkide Jragtions In another

én'iﬂ!o\'ﬁmeép‘ﬁ% &%&ﬁﬁl Sﬁr&}&ﬁe)%a\ﬁ' fUSERriblSYhe with any species rich in
flaviviruses, dengue ow fever, West W K

attospirading iagd/or rmwﬁlqcylimd:ms such hs far ekmnplh,eblack currant berries, red

enbodi ment, the,viral infecti | K. Vi

TR PO LB A o SOR RGP s DSOS eGhEities, cranberies,

Hafiiesh befies, 10gAHRENA! radSResds, cﬁcfk%bé}h%§ %Bf)le's poRRtgtMAtes, quince, and

relates to a nmethod of preparing an el’dér species

pdywng.act having at |east one predeternined

characteristic conprising: sequentially -8 WO

2007/Ia @%ﬂ@ermokﬂm@ib?d‘t@zﬁnmgﬁhe essentat bil rﬁlgcacm ﬂimta‘[ses 1) loading in
an ess

P%@iﬂ?tiﬂp lvgsrg%lognr;abﬂe ﬁaef épe‘%/‘?salﬁlf“ilt aggﬁale;t) a%dmg carbon dioxide under

sBpdrY SR rh%htiﬁ%ng r @P'&:bﬁﬁctﬁl\g e BNEF §§édlé§gpﬁﬁt @hGlal and the carbon
Specl es p ant naterla by supercri i cal carbon

dapxade e adinng; aod Abeolteoting @i @Bscrttgl e siaptiomin axjalle¢ticacteasenh

and a first residue; b) extracting either an el der

speciles fpfthwﬁenntm:ddanéraj methotihef ﬁaierm&senemwetui@nffuﬂh@rsdoamrise the step

) Wt ter t 40 C to.about 70

oRyFtba Boriorer B il cheriion GonSyReRacomeo il iRk by fractionsting the
ebdefidll FAMNexdAbtich WA ARM 6r§1§t'1c§!1!' @arb@ﬁ‘ BiokideSidctiasdl sBhritltR system.
second resi due fron1s¥ by water at .about 70 C1t0

abouty, 904 t | Y | 1 tacti
Fract? ontreX SR fe %ﬁ%@‘e‘“gﬁ BLSRSERAIARA by 1) conaciing
gpnmd@i@rGgmé:mplalatrmateﬂalmrtthwdsfdua|f;on$ stepiag svithi wdted at about 40 °C to

BRLPAFETCL TS et n o ognk BocyamL e SUEh, g2 ot copnenoi

cE&ﬁi%@lb%ﬂshﬁx%ntsb b} be4skingSthe aﬁsaséﬁdn%ssoutﬂdﬂe&emaefed polyphenolic
ch errles cranberrles hawt hor n berrles

ch@glgﬂlb@nstl‘@gnts rfa:gp Istep ra) dghrouglh ek abfanity @Qsort@p‘preégl column wherein the

PBRBBEHRE R i S s Dl f e 4B g ctoins e purie
p6BFRédotie Therhical Esdiifgnd fRactidf(sp fbfAhb afffhityesisebefredind
el der species plant material; 2) adding carbon dioxide

undel, SYRKET bhbSimesONHE trh&ﬁ&i o1) ol‘}tgi?ﬁr%c D Qotylﬁ&chande fraction
el der species plant naferial and the carbon di oxi de

chmprisest |1bfg:onmqtjng1)he(§e¢dnda‘ssldnge ﬁmme;g)é:ﬁtwl&l waiet at about 70 °C to about
96 %t % 2" aI linfe Cs%fﬁcggrgtl %rac{3 polysaccharides; and 2) precipitating the

polysaccharides from the water solution by ethanol precipitation.

In another aspect, the present invention relates to an elder species extract prepared

by any of the methods of the present invention.

-9-



In a further enbodi nent, mnethods of the present

i nvention further conprise the step of altering the
wez®enodoad oil chem cal constituent conmpound rRE€T/0S200%064286

fractionating the essential oil extraction with a

supercritical carbon dioxide fractional separation

syst eImanDﬂneaasfpactt therpresshiody erdion, rellatme teat yidbespsties extract comprising

frac obta ned n ound e er. .
B8 Mg BT R Hop e BE gl PRSIl E] Gimnamide at 1 10
4'%%'9 vV@%lﬂrof&he phRuh1I02 ﬁldtlﬁbxyﬁﬁ’@iél at’91d°10% By weight of the pyrogallol,
ydr o- al cohol i c solution for a tinme sufficient to

@%ﬁ%lé@ib’de ot Y pn&nadiyi \Eelgléthérﬂil%mmgﬂmét@m@@wi@hme) at 5 to 10% by weight
mﬁesfaﬁg%él{&? al;%% n%aﬂl ??(pe?ate gttSS ? n)t’ By Of h?x trhe%;/)eodgallol

cons

thro q @% adsor.bent. wher .ei ? ..
ol v ﬁ%FrcaSBS? iR R toh el ﬁ %ﬁ?roﬁpﬁgles fyttact comprising
ras deREid aciNd 28)o 8but by\WeibhEoMHE hiting &mﬂﬁld&hﬁﬂ@ﬂ t6 35% by weight
cheni cal constituent fraction(s) fromthe affinit

(ﬁé@%ﬂ@énﬁhlkléyc acidjah 1t 25% e rweghi od ithremtin, andepheaylkastic acid at 55 to
@,Qg thqlpolysaccharlde fraction conprises:
° “th&second resi due fron1step b) with
wat er. at bo 70,.C to about ..
s 1B ABHS: SPesh PS50t Lo Fgog aLlgeiecics extract comprising

riMi@ GhoBFdIA dthOtot 1R, bRk sisiRCENAE hABRS férhpEmdinat Wab e, b%/ weight of the
sol'ution by ethanol precipitation. In another as

riie oprnesee aciil ny e Stnby wetgheof the rafin,shikémicsired pelsS to 5% by weight -

o & R, RREBERGE; a0t Taote i BLabodr Sbitbag- RN 1o 15% by

vedighit € theasifie Cind pgehididih @s Nio 23 B kiletht bethatrésn.t 0 an
el der species extract conprising pyrogallol, methyl

Ci NNaafotB6d fpadt, the pl“é%eraﬁl{véﬂloﬂ@élgt% tdP4n 6108 species extract comprising
pyrogal | ol , cinnamide at 1 to 4% by wei ght of the

iy, syeniclsl at 39 rdOohy phshop! e rstm,@enm%myt V@tcg&i%(’w weight of the

r@thhr? V%Xlrllgcggl il OF 5 toqﬁé l de yae at Eofem{ t}}/cby ngpo ‘? by weight of

tlm‘rutlhearwcﬁmlb atid admdo w%rb@zrwélgmﬂﬂad &tiat 5 to 15% by
wei ght of the pyrogallol. In another aspect, the

Pr esentndtAMEORbEQNHE ?}&Eﬁﬁn%ﬁtﬁﬂ r&htd€fo APEAECH ¥ é)@ﬁa‘bt comprising
conprising rutin, ferulic acid at 20 to 30% by wej

pdiounwmramd/phewﬂma‘m caciyb | mitint at 265 tt@ @%%hyy mhg haf t fp coumaric

rutin, shi klﬁlC d_at 15
st st ok ud AC6S gl V% BRGNPl h p-eoumaric
abild/phbeylpytuvit. abid, afeailiterac@s pecls tbhaswar %@eﬂ\IelgHﬂVSfltth@np -coumaric
relates to an elder speC|es extract conprising ruti
agigiphepylpyruzic acide clgwgBg q‘ﬁt65oft°t715e/0rbft’|‘ﬁelgh'fe|0lﬁlqhé p-coumaric

b t
S0t RAPMSh A o 450 B A coun

afidpheoylp9tubic askl.ght of the rutin, phenyllactic aC|d
at 1 to 5% by weight of the rutin, cyanidin at 5 to

15% Iy anotRérdlipectf thé Beesénttihventian @elﬂ@i mrﬂélﬂetﬁﬂped;% &)Qract comprising
25% by wei ght of the rutin. In another_ aspect,

e §éﬁﬂerlﬁ1rli1v9é RPite A0Veateight of the ruting sanilljsersidat 7&@9 rSQe/t by weight of
t}fe%ﬁﬁ,' eﬁldrt]:gnnamlc acid at 40 to 50% by weight of the rutin.

In another aspect, the present invention relates to an elder species extract comprising
petunidin, rutin at 85 to 95% by weight of the petunidin, vanillic acid at 55 to 65% by
weight of the petunidin, and cinnamic acid at 30 to 40% by weight of the petunidin.

-10-



rutin, cyanidin at 30 to 40% by wei ght of the rutin,
petunidin at 75 to 85% by weight of the rutin,
wWe 20071109660 aci d at 5 to 10% by wei ght of the ruRCHUS2007/064286
ferulic acid at 1 to 5% by weight of the rutin, and
cinnamc acid at 1 to 10% by weight of the rutin. In
anot hlarangtheeaspects the preseseinyentivnanlatesto arekldbespetios axtract comprising

el.der species extyract conpri.sing . p-coupari 0 :

S RRRS 5 5Ok R o BRSO o Y vt o the

0fin! QEfeR £ABBS k6 15BUyHBBRNYE RY M, Gerdfié deid\e@ith 1109 by weight of

acid at 65 to 75% by wei ght of the p-counaric _

the reimp Bleikipnip peidvat ¢ tad D% b weight of the ndinapetgsiditoat5oto By % by weight
' . of & -cqunari.c i henyl pyr.uvi ¢ ..aci d,

%yﬁ}ﬁ%%trtnmténéim lg)dgctt}(;(gg ??%Stl?g‘g/o?g%/g{@yg‘ﬁ%g thft eeruﬁl-ni:ourna\ri c

aci d/phenyl pyruvi ¢ acid, .and shikimc¢ acid at 45 tq ..

506 ) GRGHAEPE (TS Rt aHENRE laeh & B efgt B gy pract comprising

rafih GbyahidintA QDRE LOGREG Light SFRhPRRBIEH 0di Y8 TRfin £1135 8% by weight

to an el der species extract conprising “rutin,

Hebpartinginariagenpoat ) 8099%ybyweeight obthetrhiin and taxifolin at 1 to 10% by

A jd at 70 to 80% by weight of the rutin,

%%gﬁthfﬁ%ea%?lg acid at 40 to 50% by wei ght of the rutin.

I n anqt her aspect, t resent inventjon relates to .an.

el dor e e BRTEH s AR BT YR OB AR bR P ihei features

288 ch@a8od6tRY, Wl tgaluptpalfent BemRBe 8acHption, WA ihgd smdagdifhs@at follow.

55 to 65% by weight of the petunidin, and €innamc

acid at 30 to 40% by ' . idin. -10 WO

2007/ 109600 PCT/ us208??}6%‘55052’f"f’%"’25’2?%2 “aspect, the

pres i.nyent i el 0 el.der. ci es t t .
Comprieyisgt Bl 4 cRbRaly” staRiE gl ofo i SBfles exuvacton
prétesges in fccotdared with theapredent ivélonby wei ght of the

rutin, caffeic acid at 5 to 15% by weight of the

ruti migdr Bl dpiasidh dkendplh® 3R dic WBhgh OF clédiespecies extraction
rutin, shikimc acid at 1 to 10% by werght of the

PFRACPSES Ihracorfiabecwih thepressnBByeIionwei ght  of the rutin,

and eriodictyol or fustin at 1 to 5% by weight of the

ruti igune Andephats ams pranplatyhechemasiendiagnameof i ader species extraction
relates to %%Bel detg speci es. exttr act conprising rutin,
PEYPANCRIThA%SPTIRCS BB G8r S REINYREUDY the rutin,

erioqgjctyol or . fustin at 1 to 5% hy ight _of the . )
ruti ﬂ‘J}g_ Gr f it 3 SITTRIBY 2 8BRIGet R0 Pf tHdeTy SRFiyS extraction
pRRsse@itl dRbidAn@ with R hEmPHveinght of the rutin.

These enbodi nents of the present 1nvention, other

enbogl t | ISt} G,

i 1] TS ederfE vl SOk Rfem B PO B AP MDCK el
wekaimebitbd withovinowonly BtdpefeftDadder Flut Aymootirly @wittogs left; PBS), virus

Figure 1 depjcts an exenplary schematic di agram of :
ML et sln&ﬁ%wﬁntwpézégéégﬁpﬂo seRGPEaRE (igp right; 1:1000
r 9n. r i i
AR08 SIRGRHDR ELVIGIE L5024, ANCBBTRAEH v o in
triplicate. Each brownish red spot indicates one virus infection event . Virus inhibition or

reduction in the number of colored spots is detected in the antibody controls.

Figure 6 depicts an example of an inhibition assay using elderberry B anthocyanin
fraction ADSS5 desorption F4 and human influenza type A HINI virus. Serial dilutions
(undiluted to 1:32 dilutions) of the elderberry B anthocynin fraction ADSS desorption F4

fraction were pre-incubated with virus prior to incubating with MDCK cells. Each

-11 -



processes in accordance with the present invention.

Figure 3 depicts an exenplary schematic di agram of
we@k@enospeci es extracti on processes i n accor deeiyES201/664286

the present invention. Figure 4 depicts an exenpl ary

schemati c di agram of el der species extraction

fmpcu@gstelswaﬁ dataﬁ’cmrtdlaheaie wiSpbtstdesrespoad émoné mrenirnferiion event. Virus

re.5 s viral.entr em usi ng human
BB R R bR e R aRHR W ¢ i s
gglsgl 't Feujg %felt)]licg@e%l \%@Eﬁ#ﬁﬁ%ﬁﬁ}? $s1¥1!%1re (bOt om l 2{115111 fraction ADSS
(ﬁ@&ﬂpﬁ@l@?4aahd%uﬁlaﬁ'lgﬁlgerﬁ9 r@fNPerﬁ %I‘lﬁll (an'ong- SMQted to 1:32
a 500 concentration (bottomright
d&blponﬁad}'the)cbi@rhemyn]B arlzﬁmcyimnd’racnon tADSA dcsaqmonEE%b fraction were pre-

1n01%\/\fe llt}hﬁ%ﬁs Ii(ID(E}'ntiO dpcucba g gﬁ%ﬁ[ﬂiﬁ(ﬁg Fﬂknﬁaﬁbéfpggfnve%patl was done in
tﬁph@medBM@ tedl et did th e 3iuk BN FORIhR! Firus inhibition is
gure 6 d?(g@ct s an exanple of an inhibition assay

luélpﬁgd By d&vdyetiery inghe numbenefivolpred spptt i on ADS5
desorption F4 and human i nfluenza type A HLNL virus.
Seri & igldl'rel Ydewnts an(inhbitian say vsifg 8kiedichyt B canﬂl)acxaﬁntﬂaetion ADSS

I de I ant hoc nin frac DS5 esg | on

BrRlrgR e bon Tl AP (e SERRflaighs Gandituted 1o 1:32
dilGeRgtofnBe WidebelYPIK abdbobvnin Eaeh Aﬁss\/@: 8 6h TP EAR; -
PCT?%%ZOO?/ 064286 experi %%snt al (\)/\r/éls done SI ﬁ% 1O ele pre
ipqybgted @aﬂevmsam@ te dnqubstiemwithdVBRK wllsUanln@@@rlmntal was done in
tﬁ%l?({é% M'o esfh % gfg:clso% Oéll(}lrt(g %I.?g ?th%(sj 1 q"éctg)rr]l eveﬁf‘: t %rus inhibition is
indisayd bngsa r@ueﬂudemhne ﬁmnBeramcbmmpatsf raction ADS5
desorption F4 and human influenza type A HLNL virus.
Ser i @igighel 1lEROS thHPUiIYitbE BsshP o el HIV110863 (génotxﬁ@ subtype C
el derberry B anthocynin fraction ADS5 desorption
(envalopeb e tlee prseive infeciisat asatral; tH, 1sithesldericoy cbjact fraction F4; and
_121?1%3& FQVI sutge(g%e I | s. Each experinmental was done
in

rowni ssﬁyred spots correspond to one

viru |nf t Vi.rus |nd|cat .

oy o s oDt defiees L vinbinbi sy TeropeeBtin oo fitions ADSS
dSs nCFZ_SerdhthH_QDBtI‘&[ls.assay using el derberry B

anthocynin fraction ADS5 desorption F4 and hunman

i nfl FENAR 11, .ol
(undi lUt ed t(%%ice%z dy\ébit’hiiﬂ%ﬁss%rfélaélﬁégb%%gr el}orcymél fractions ADSS
deserptooyiril fradtioadh MIDCER8Hs.desor pti on F4 fraction were

pre- incubated with virus prior to incubating with
MDCKFigired2 depivis BKIeviabiting adsaypdsr élddtbertnB dnthqelyhafrs&ctions ADS5
Br owni sh red. spots_correspond to one virus infection
d%%?éﬁ‘ﬂonliﬁ’{f%glopﬁ%?% ficsHs per J4houEsat ed by a reduction

in the nunber of colored spots. Figure 9 depicts the

i nhi Bigured3aispigls M}FrT ‘éllﬂbﬂié‘f psapfoy-cldgmary Gemdhasynin fractions ADSS
dé%gé%%ﬁ*%ﬁﬂ‘{ﬁ?%g s4 L Sutihg,postive infection

erry extract fraction F4;

and Figure 14 depicts the 1nfect1v1ty inhibition dose response curve and 50% inhibitory

concentration for elderberry B anthocynin fraction ADS5 desorption F2 fraction.

Figure 15 depicts the infectivity inhibition dose response curve and 50% inhibitory

concentration for elderberry B anthocynin fraction ADSS5 desorption F3 fraction.

Figure 16 depicts the infectivity inhibition dose response curve and 50% inhibitory

concentration for elderberry B anthocynin fraction ADSS desorption F4 fraction.
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Tis titration of virus used in the assay. Figure 10
depicts MIT viability assay for elderberry B
w@niaonaedsm n fracti ons ADS5 desorption F2 frack@€DOsSion7/064286
293 T cells. Figure 11 depicts MIT viability assay for
el derberry B anthocynin fractions ADS5 desorption F2
f r actFignré h7 NEXDKs dled indectiFity imbabitian dlepd tebigond Furve and 50% inhibitory

i abili.t f B. in f ti
SR LB SR SBT3
ol derBighFS M eicin S Rk et biaon ApesreTaBEbFF aRd 4% inbibitory
dond&itlaflbn it i3 AbweEKIAD FHPYesdtftiIPHS Factfdngur e 14

depicts the infectivity inhibition dose response curve

and 0/ | i hi t. , d . f o/ : .
S nol O BLES the RERGSRY AANAR (Bl RUIELPELY R s0% itivicry
dencentmtids fatambafferet el crreiecB iauthoyyriin fiiabliidni ADSAakeorption F3 fraction

res ﬁif curve and 50% i nhi bitory concentration for
‘@F@gﬁ YYU8 ant hocynin fracti on ADS5 desorption F3

fract.i.on. Figute 16 depicts. the infectivity inhibitiop o
dose FigarsoHhdeniets the afrgtinidydniibitipn desrespaspe ewve and A% inhibitory

r e f [ 3 rat i.Qn i
P Aty B QR AET TR, ARSI o 53 cion
uBingUH BN ILViradepi cts the infectivity inhibition dose
response curve and 50% i nhi bitory concentration for

el derFigheeEr dephdds HaAneR &It LilMitibr dbscrebponte clrv@uh@ 5% inhibitory
depicts the infectivity inhibition_dose response curve _
caReFIEaten Fiupbuiderpd cldsthermt anthepynin fragl P GgEaPiNDE2 fraction

HE 1968$04; jon F3 fraction. Figure 19 depicts the
u%ngecti€?§%51 nhi biti on dose response curve and 50%

i nhi Ri.t or oncentr.ation. for .unbuffered el derberr g
ant haubfterzz GG B RlselMa Sy BRL RO ineed FURE b sy mnivicory

cbild¥htrufisnl for unb@fféred 2RlefRBly® Snthbeymim fraetidnVADS5 desorption F4 fraction
i nhi_bition dose response curve and 50% i nhi bitory

ugigdEN k ¥tison for unbuffered el derberry B anthocynin
fraction ADS5 desorption F3 fraction using HINL o
vi r uFigweddr depits thephiscvithmhinifier tlosei respoinsthdsive izt 50% inhibitory

oI RSB BB B ki P RRETHCABARR P oction

usiag eI 1 wruskF2 fraction wusing HINL virus. Figure 22
depicts the infectivity inhibition dose response curve

and FaSre DAl RIptH the iRRBEER [nAlHiIAGh & HPMEd &Ured and 50% inhibitory
elderberrg B ant hocyni n fraction ADS5 desorption F4
concgutritenn ton ghbgffgned\gldefberrs B anthocynin fraction ADSS desorption F4 fraction

using HIN1 virus.

Figure 25 depicts the infectivity inhibition dose response curve and 50% inhibitory
concentration for buffered elderberry B anthocynin fraction ADSS desorption F4 fraction

using H5N1 virus.

Figure 26 depicts the infectivity inhibition dose response curve and 50% inhibitory
concentration for buffered elderberry B anthocynin fraction ADS5 desorption F4 fraction

using H5N1 virus.

Figure 27 depicts the combined infectivity inhibition dose response curves for tested

extracts.
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Figure 23 depicts the infectivity inhibition dose

response curve and 50% i nhi bitory concentration for
wWhedo7aewao el der berry B ant hocynin fracti on ADSBCT/US2007/064286

desorption F4 fraction wusing HINL virus. Figure 24

depicts the infectivity inhibition dose response curve

and S0gnra?8 deniots yhe mdavtisiy iattibitinn fdose tesiuns¢ enrrd and 50% inhibitory

FHSBERIRF o R P G OB BB B s
S A R e A o

ant hocynin_fraction ADS5 desorption_F4 fraction_ using

HoN1 Kigpigs30 depjefs @ WR?@E%PEI&Q&HW‘ &utgldgrpgry F4 fraction and elder
Adiehtdpn fose response curve and 50% i nhi bitory
concentration for buffered el derberry B anthocynin

fract.on desorption .F4 fracti usi.ng, H5 .
i rodigfind SPaenGS G BineBtsipR oGt Al A ARpray £ frection and elder
flowdr BRtfiRfoglose response curves for tested extracts.
-13 WD 2007/ 109600 PCT/ US2007/ 064286 Figure 28
depi qtigufehyz_ HESiQS eV inkttiv i idhiBition dIQSRsIASP ONSE a88BYS, inhibitory
and 50% i nhi bitory concentration for buffered el der .
conespiatidDEs adssorrpt Bontheeytin foaction AJXI ndespiphion Vi2rusing dengue virus
1$ﬁé&we 29 depicts the calculated | C50 HLNL for el der

ovier F2 fraction. Figure 30 depicts a conparison of

| C50 HINL for .el.derperry F4 fraction and el der flowe
Fof IEREoRS Pt abs dnihei et AREDLD A SieaRoop (gD Slderberry B

ahhEyiliR raRti S8 PSS esbrptibh #GiRAoARMENE ST vinds! OMRIcubde shows 100%
fraction. Figure 32 depicts the infectivity inhibition
iglggion @t hereoacantreirensandicgeds i nhi bitory concentrati on

for elderberry B anthocynin fraction ADS5 desorption

F2 udiigayred8agdapiots rths infegipaty? inlibiioned®8 wepinse scurvee elderberry B

infectivity inhikition.do esponse ve el derberr
s RoGin Sy ATISIATORIRDES (HELB BERBALILA Fipaciiechirie shows 100%
inkbifien B ¥e\Cohsthtratl bR ifdiEMEd. Shows 100% inhibition at
the concentrations indicated. Figure 34 depicts the
| nf eqhbiilel 36 ddRLDlel iDRCHORE; B8 5Y% inhibit
" SIS AR A DR SIS EALYRELISE BT S o
casdengatitn/forieldesberifh® anthowynis Himesord A5 dastuiphibh iFdrfragtion using HIV
the concentrations indicated. Figure 35 depicts the
Vi'H¥-ectivity inhibition dose response curve and 50%
i nhi bi tor

Figurey36 depicts AccuTOF-DART Mass Spectrum for elderberry polysaccharide

(positive ion mode).

Figure 37 depicts AccuTOF-DART Mass Spectrum for elderberry polysaccharide

(negative ion mode).

Figure 38 depicts AccuTOF-DART Mass Spectrum for elder flower polysaccharide

(positive ion mode).

Figure 39 depicts AccuTOF-DART Mass Spectrum for elder flower polysaccharide

(negative ion mode).

Figure 40 depicts AccuTOF-DART Mass Spectrum for whole elderberry feedstock
with plausible structures depicted (positive ion mode). Methyl cinnamic acid (163.0688)
(abund. = 19.47), cinnamide (148.0826)(abund. = 2.63), 2-methoxyphenol
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concentration for elderberry B anthocynin fraction

ADS5 desorption F4 fraction using H'V virus. Figure
wW@g0odapett s AccuTOF- DART Mass Spectrum for el deeER2097/064286

pol ysaccharide (positive ion node). Figure 37 depicts

AccuTOF- DART Mass Spectrum for el derberry

(925.9520@hand. de7.3¢ ) 8gatthuxy-1-tymosimd@)l 2. 0P8 H)aband 8= Hea2) benzaldehyde

- DART S t f )
QSRR o8 T RpoRrea bl T Re (SHETS MBURE 56 Syt acetate
(A\WUQ'%%E@ Meg s1)oReat pHobilR @wem@tab\&ﬁa = 93.67) were detected.
poléﬁéécharlde (negative 1on i gure 40 depicts

d ppmRponedssvep else deterted es @hﬂ*@ eHdéatodd r0§169) and C¢HsO3 + H'
% y wi th plausible structures depicted
p03|t|ve ion node). Methyl cinnamc acid (163 0688)

> ot a0 IH8s T sscheper D ubRasRRty foedstock

wWiliPSla G918 s{rabung dep101.7ed3(ﬂé atige (62 6d)- |C1f11¥afn‘ﬁ§ laBid (147.0385)(abund. =
(212.0985) (abund. = benzal dehy
S56310s7 cgmzwy%@bmm (1H. Q@@)}md cinAAmhl mg@@l (125.024)(abund. = 3.54),

qﬁlﬁgﬁ%@ﬁ)@gﬂgﬂmd Sl"gﬁ)ursgl ncSQCI %5952{5'%?(%1%1[1(1 = 10.99), and shikimic

a®ﬂZT7ﬁG4ﬂ%Gﬁbumd=7¥8P@m€2&umeﬂe detected
Uni denti fied conpounds were al so detected as C6H804 +

H+ ( Righ®54D4RPictsA AL FHBDART Milass( 8peckrtif 9844 -extraction of whole
Fi gure 41 depicts AccuTOF- DART Mass Spectrum for whol e
ebied@Werfqe;istbeleo@tﬂ@cﬂn 8ot EtQHasutidne (Besitingt ignegnode).  Unidentified

RS PEARRYS COB 2 G 611719 0 o 50

(Z BN hbh @kl rd4.06)5. 57) , pyrogal | ol (125.024) (abund. =
3.54), quercetin (301.0253)(abund. = 0.73), ursolic

aci d Figshle. 33184 é«m@ccﬂ@ﬁ)—lﬁ@T ansksShpetis f8Ci h F2 column
(173. 0454) (abun 7.18) were detected. Figure 42

chroplatesaploc GFQPIDARTE VHR Ssgesorntiom paskingnmeseriph fastiiye ion mode).

R(Elftlflvg}ode? h&l%ldde{?)%g r()%Xl()&aﬁ) g(gt O%b@#) E]Ihl’lfl‘ asc%) %%%S%abdmd = 13.54),

posi YiveTl “14€d
cmemeldiaheqtewom)(@&hﬂd)%ws 5‘]"‘ skikicQRQL | 1(73 méﬂd)(abund = 11.72), and
17.19) ~and_ Cl4H15 é;14 1266) (abund. = 24
Ph?fgéﬂﬁ@l%@l@ ékﬁ7cq7§3)(é‘alurﬁ0ﬁ AR WoBS Seteiedt Umﬂe%ﬁiedawrm@unds were

28! WBRctcANOTRLAGHRPDY 1f T 46b) ABENIAIADS BodjesaRPId R0, +

packing material (positive 1on

(Bal(336)(lotimal. £303.80541) (abund. = 59. 28) ferullc acid

(195. 0755) (abund. = 13.54), cinnamc acid

( 149 Fiftuke) [dabudighicts AQePROF-DARKI Massa@pdctrum for an F3  column

, c}(lr]6r7n5ato%?a?p%)y( fallrakl)cl%lrg)?l us;ngi,l- ]AD782)5 dgggptlon packing material (positive ion mode).
Rutin or delphinidine (303.0521)(abund. = 100), taxifolin (305.0693)(abund. = 4.25), ferulic
acid (195.075)(abund. = 1.34), cinnamic acid (149.0552)(abund. = 3.32), shikimic acid
(175.0696)(abund. = 0.96), phenyllactic acid (167.0701)(abund. = 3.97), cyanidin
(287.0622)(abund. = 8.36), and petunidin (317.0707)(abund. = 21.71) were detected.
Unidentified compounds were also detected as CigH;2,0; + H' (181.0854)(abund. = 9.71)

and C13H14N202 + H+ (2311 163)(abund = 585)

Figure 45 depicts AccuTOF-DART Mass Spectrum for an F4 column
chromatography fraction using ADS 5 desorption packing material (positive ion mode).
Rutin or delphinidine (303.0534)(abund. = 100), ferulic acid (195.0744)(abund. = 3.32),
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phenyl lactic acid (167.0793) (abund. = 36.17) were
detected. Unidentified conpounds were also detected

W@20008608 + H+ (127.0348) (abund. = 100) and Qr¢B042087/064286
H+ (155.0335) (abund. = 59.18). Figure 44 depicts

AccuTOF- DART Mass Spectrum for an F3 col um
Erasnatsy By ST ERInd ™ 630hFyamEins (23PN pmdpacii-4), petunidin

OB SRS BT o B0 SRR P15 e e

[imdeﬁﬁ)ed doetpolinds wari aisc( d&éct&y &9 Cablig@l. + $11(439)1218)(abund. = 22.62)

d (149. 0 abund, = 3.32), shikimc acid
gg%g%é@Y( 53%30994g§@@§ %hé Ilactlc acid
(167 0701) (abund. = 3. 97% anidin (287.0622) (abund.
8. Jagureardp pdeniefs diArcpBQF- T) (MpssnSpeetrom, 7oy oeer 82 column

S5 AT (NGRSO 3430 A 5 ticor,

iR QibsitivieHiof 23dde]. 1 G8)s(fedetionl was usedBh) an Emtgwae aﬁSy using HIN1
depi cts AccuTOF- DART Mass Spectrum for an F4 col

e Ggaphy 337 deflonRutn ﬁgdmsn@%eﬁ @66@@9@@ Ki hg33), ferulic

agggg@bgggg a%glungﬂ%'a%gog@ daric RibherQlpy AP AL F6416639) abund. -

251595, Oifddih{cabeidd(149.0373R3bund- ksw\eéjzoﬁmﬁﬂ&&em (175 0633)(abund. =

PCT/ US2 07/064286 cinnam ¢ acid (149.057) (abun =
1g.03¢) an¢y avindlip %Ozéﬂlé%@éﬁ)%uﬁ@ —1§@1h45yere p%ftt%ﬁ’ﬁ?dd. nUnidentified

c()éézu&ﬁ%% EH@ tectéd7a1§ cﬁilloaﬂﬁ g%@'dsmﬁ lﬁ%\dd— 43,33) and C14H);NO;

9. 0524) wer e det ect ed nldentl
4tﬂnﬁﬁ8ﬂd§lMdnmd&F§626¢tected as C29H1807 + H+
(479.1218) (abund. = 22.62) and Cl12H1404 + H+

(223 Figie) (4 udepicts ALcBBOF-DARUI eVidks Cﬂiﬁbt@ﬁlﬁ for an F3 column

AccuTCF DART Mass Spectrum for an F2 col
Yagrglion asingo AR | hgdeapratign d@%céﬂn;gt .rraﬂﬁer&&c%ﬁ glglerberry B

aﬁfﬂoggdnﬁ{ fsﬁﬁflz 968 BRIGEY Bnis %gﬁ&‘f’ %A LBed RO LdtM t1 eréay using HIN1

fraction s used In an antivira
ressiting irllhii ICgoesuISM ug/ohIn. aRlutirC5E) d—elp‘haﬁdlgér(t%m Rﬂ53)(abond = 41.74),
del phi ni di ne (3083. 0566)(abund = 18 2 ferulic id
hespgsn o284y 0P aeNRand= =1 40g2), lﬁn%lifrrﬁ?lflc 149.0384)(abund. = 17.85), and

cL
V%?Hﬁ!a#nﬂgmaécb:%ﬁr)¥é&l@57 )1 gogg Q/egéée?gc&%p glggldent%éﬁ(dsﬂncpounds were also
detected (ai'ﬂ'gH@(BS‘BH(e(MhGS%:)(abﬁﬂd 6229.36Nnahdv &N Osa€ Ed or CysHzoO04 +
Pﬁiﬁ%Sﬂﬁﬁﬁ = 18 01) were detected. Unidentified
?detected as CL3HL10 + H+
(183, 0818)(abund = 43.33)_and CI4H17NO3 +
(248 Fignre) (8 Aedicts Agois F-DART - Maps &@ﬁ?téltrg for an F4 column

ORI RE M??‘n? RRC TN d

Cc roﬁ%?éﬁ$ 5 raction u5|%3kﬂ%gu§§d&g Pgﬁﬂgééﬁiﬁbeﬁmny B

amlhbeyanai (poﬁmeé dar vede)y Bhis dm:imcyvam used(jnosi dritiveral assay using HIN1
This fraction was used in an antiviral as

re&&ﬁlﬁl@ i3 ICpes A% HYMIn dRtincsp delphgidige (303. ﬁeﬁéﬂﬁ%a?d- = 20.27),
REAARY R 126.0539R a3t G3RY MtunTaift 13 1971 )(abund. = 22.09), and vanillic

acid (169.0538)(abund. = 12.82) were detected. Unidentified compounds were also detected
as CsH 1005 + H' (163.076)(abund. = 63.28) and C7H;30 + H' (239.1531)(abund. = 26.32).

Figure 49 depicts AccuTOF-DART Mass Spectrum for an F2 column
chromatography fraction using XAD 7HP desorption packing material of elder flower
(positive ion mode). This fraction was used in an antiviral assay using HIN1 resulting in an

ICsp = 1,592 pg/mL. Cyanidin (287.0588)(abund. = 10.92), rutin or delphinidine
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hesperin (287.0936) (abund. = 10.41), cinnamc acid
(149. 0584) (abund. = 17.85), and wvanillic acid
W@ 1@910870) (abund. = 31.09) were detected. Uni BERUSI00BOb4286
conmpounds were al so detected as C8H30 + H+
&21 0586)(abund = 29.36) and Cl4H20N203 + H+ or
3 PpHo@bund. = koz)astalmf@gp((éﬁaﬁdﬁ)eabmd 23) 4.68), quaffsic4 gcid/4-hydroxy

SRR, AT AT ORI o3 Ot — 539

shistiaid abidof176l0b¢5 jatund. B- 3an1t)h<¥>@mmm (Gm¢$6$9)(/e®uh@n— 29.48), and
ract.l an antiviral assay

e@@ﬁﬁé@ﬁyﬁhfust%Qzﬁ&qmamwnén =i %;é@) wenegdetggted. lhutimﬁlﬁ@ii compounds
vgeg%a gi& EHffgéc{éﬁ 9%3?3% igi)i %@U(gg? 1024@@3%3% = 150830 EHN,0 + H' or

(Bl @H)((ldib(]ﬁms)(abuﬁ& =0%.50)and vanillic acid
(169. 0538) (abund. = 12.82) were detected. Unidentified

conmpdigge Vi ed@h(ﬂ@ AetE€POEMARS GoL0Gpedtrit for an F3  column
163 076) (ahund. = 63.28) and C17H180 + Ht )
tagranhy( HBetin usinggd THE; deporptiong prsing material of elder flower
F
(TR BT, 35 3RS AT SRR 1) rsli
[facki rg2maganl.al ©§'a1ﬁdhde(28°7l05\7Xﬂ}(abL(nﬂOS¢t 17e6), ofutiode) delphinidine
This fraction was in an antiviral assay usi

(39505 18¢abund; gl GOp, @ﬁlfomrcg’d)5£6§8}§gj:2mg/ mS- SQwiww%butem/phloretm

BT A AL e R e 2510 ver

de@eed. Umdeﬁﬂﬁed]cc(lﬁl&ﬁmﬁﬁﬁlﬁe( Abnuddected ab. 6N, Oc-alF &l £3.1268)(abund. =

T e R

shi k| mc aC| d (175. 0645& abund. = 3. 11) etunidin
( 317 Fispe)Yladapirds AccgBORG)ARE asseynestig: ips 187 (pasistvierion mode).

dx%%%%gﬁ)(ﬁﬁ%@% eibuﬁ%.sﬁ)E» T ShifhGilie %ﬁ?%@g?ﬁ@%&w 14.71), and

conmpounds " were etected as
pbdrﬁiﬂladtfﬁd()ld 4beih@l74)¢abiibd. 98 5. 38N tved deteted + Uhhidartifie@dafidunds were

alﬁﬁc%‘%ﬁ% %‘gggggcﬁr uZﬁ%Pg’%%)ﬁfblfg% Izg‘[ LA sd ° CsoHesOs + H'

(@hrgqrmj(gtgfn@phm doyaction using XAD 7HP desorption
packi ng material "of elder flower (positive ion node).

Th

T FHAE SRS ST 061 A SRR 10 e o o)

{@&mﬁﬁ?@cd(ﬂphﬂmlpyfu\ﬂﬂ B6)d, (16510604 atamtdphiEni 31961)3 cinnamic acid
(1489 %ggﬁz}b%?r’ ﬁ@gm 3, %3{%@}%{1 593@{0?% (SOmnaO 28 B4 6)(abund. =
16. ?%)3 SBERAL GRRUNYS. oss%@w%& 9%@') @gbéedlc 8&id (PLOTY3)(abund. =

0795) (abund. wer e Uni dentified
2(7 bhpoare dietentade aUBIdemtefﬁ@thenilpam&ilwlemG@l% detected as CgHgOy + H'

(12@20%%@}1% o fﬂ%lgﬂgéé) @néé?@%%?%ggﬁcﬁs 27).

ﬁggg}lgurb I’§T ﬁgﬁw.{aczsségglg[c (%li ,gi\é;ﬁ%S %tgl?r% op #g%% ?posr[ive ion mode).
D%ﬁbhhﬁd!h(‘(3@&05'74)&%%&’61%)7(5?%89 (363.8471) Gblind 8099.28), eriodictyol/fustin
(289.0752)(abund. = 13.50), taxifolin (305.0638)(abund. = 3.41), ferulic acid
(195.0745)(abund. = 7.15), p-coumaric acid/phenylpyruvic acid (165.0613)(abund. = 16.91),
cinnamic acid (149.0695)(abund. = 3.20), shikimic acid (175.067)(abund. = 8.34), and

phenyllactic acid (167.0722)(abund. = 8.84) were detected. Unidentified compounds were
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phenyl lactic acid (167.074) (abund. = 5.35) were

detected. Unidentified conpounds were also detected
W@20003®6d602 + H+ (439. 3625) (abund. = 16.49) apdI/US2007/064286

C39F5805 + H+ (617.5151)(abund = 4.09). Figure 52

depi cts AccuTCF DART Mass Spectrum for #319 (positive

3lah deierssd asp (eBlaRar itc Hhci(df pRe)iapyndiyc 1867 gand CriHisOs + H'

é@@g % u = 3.96), C|nnan1c aci d
(?149 gbu%%26) 0.48), 3,5-dinethoxy-4- hydroxy

N o L e ) -

I(Jﬂ;ﬁe?ntﬁikﬂ%dnﬁ{hiﬁlﬁds were ZieFei;bed\w Qﬂﬁg@mepi* (§Jms @Igcdtiuhd ed 5.42) and
onmpounds, were al so detected as Co6H804

Q@H@%stﬂi) (@B&H&iabwdlﬁdﬁ 49d Cl2H1206 + H+
(253.0708) (abund. = 35.27). Figure 53 depicts
Ac c uTigigu drpists ASpad OFalARIr Mage Spg¢qpuisi farvi32d dposmve ion mode).

%g]gl?lﬁgc}?? % @8%_{;%&13 ?8?);6% 0@‘%8"{%3 IPP%S?U ed compounds were also

de?B%d02)C@hauad. +~ H3. §P)1.094axkbeld n= 22.24) and Ci¢H;s0s + H
305. 0638) (abund. = 3.41), ferulic acid
%&%@9%3@@¥W§bUHH76— 7.15), p-counaric

aC|déﬁgeny@?yrUV|c acid (165. OGlS)éabund. = 16.91),
ci nndfigeres denlqm%mﬁgffﬁbBﬁdM pgOym fﬂﬁl%ﬂﬁ”l(l?oﬁm’qjlon mode).

AR 9B AR T s 30 e BB LS BBl g vere i
dearpdungs OysMe0,- 7 ND 200 7319660hdPCE USH0 70642861500, + H'
al so detected as C6H603 + H+ (127.0413) (abund. = 100)
RRu2HE01Epwek =2088). (227. 0876) (abund. = 29.26). Figure

54 depicts AccuTOF- DART Mass Spectrum for #324

( posiktigure $odentetd @yccuTORHIAARII] Maestp@mgouﬁméS%r(posuwe ion mode).

C37H6604
THEEE Pt Jedied af WAL O B atEl S 6634) and
CHBROS + H'AGSTOEH (AR Massejspect rum for #325 (positive
ion node). Shikimc acid (175.0658) (abund. 6. 05)

vas qghintet 38 degifts deRhTOFEHARINPRLN c‘t‘iﬁfnefo"i‘l#@98 (pos1t1ve ion mode).
detected as CI6H1404 + H+ (271.0941) (abund. = 24)

FaridicC1 a¢id 608 93.0737)(4b28d. 0583 H{(dhung-coemasic 7@01d/ﬂn@wlmruv1c acid
' DART MBSS. .S for #32 :
(E%OQ?%Q )G dgﬁcéofg:a ittt 35 Hg@togb'f?ﬂ)gﬁ 6681? {2 g dimethoxy-4-

h5didx§ Cinnesc S04 CXA500R1 7)abRN Ei S 1 csHeammo i 1 15061 63kbend. = 4.88),

detected as C22H4204 + FHQ&371 3196) (abund. = 46. 60
apth phemdlagian acid (LA7.0786)Gbpnd 65 230 rmr:re detppted g)Unigengiffed compounds

£, 358 B3l 0 RO MR SBRIAECT. 1540 e comor +

posi tive 10n ounds
(HAEL @R20Ndbwas, EIHSD. + H+ (121 O663)(abund = 66. 34) and
C8H802 + H+ (137.065) (abund. = 20. 16).

Figure 59 depicts AccuTOF-DART Mass Spectrum for #329 (positive 1on mode).
Cinnamic acid (149.0621)(abund. = 1.43) and shikimic acid (175.0633)(abund. = 3.23) were
detected. Unidentified compounds were also detected as Cy1H3603 + H" (337.2763)(abund.
=13.38) and C3oHes04 + H' (599.507)(abund. = 5.53).

Figure 60 depicts AccuTOF-DART Mass Spectrum for #330 (positive ion mode).
Ferulic acid (195.0747)(abund. = 2.76), p-coumaric acid/phenylpyruvic acid
(165.0608)(abund. = 2.42), cinnamic acid (149.0616)(abund. = 0.79), 3,5-dimethoxy-4-
hydroxy cinnamic acid (225.0824)(abund. = 2.98), shikimic acid (175.0604)(abund. = 2.55),
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Fi gure 58 depicts AccuTOF- DART Mass Spectrum for #328
(positive ion node). Ferulic acid (195.0737)(abund. =

W@ 20410968 coumnari c acid/phenylpyruvic acid PCT/US2007/064286
(165. 0604) (abund. 3.67), cinnamc acid
(149.0691) (abund. = 3.49), 3,5-dinmethoxy-4- hydroxy
@idnplamyBaciisi abid 212637 @Bl(‘ﬁ))(uablfnd 95¥ véerd 8I)eteceth kUmidentgfesiddcompounds

175,061 und. 4.88 cLi

T ) CRRLRG Cr3083) ool ROk’ G aBhhe Gytto: + 1
@39peW)Hbundes §98).s0 detected as OBHL005 + H+

(163. 0602) (abund. = 10.84) and C12H1407 + H+

(271. % 399 GFQIk\%gl@ts EtFOR D ARTINS; 8- AQRI fr$#185 (negative ion mode).

AccuT ss Spectrum for #329 (positive ion
Imper)ldm @8ﬁrﬂ§ﬁi)£alamdd=( 0449) mmmandmu (255.97UBfaband = 0.71) were

175. 06 b 3
el G BRI iR L e Ao C e 4 R L 3 0130 aound -
mb;td&ﬁ@?ofm%}ﬁﬁ m%ﬁm&dzs 345. 13.38) and C39H6604
+ H+ (599.507) (abund. = 5.53). Figure 60 depicts

A Ty
C 8 g)l%uggﬁ% ldF@%% Cj?%ﬁ??g%%{%l)\%% §ﬂc§jo@1‘ﬂﬁi fdr\h@ 1 b Qfegative ion mode).

(pnpaiesaci c(14¢ 1035 eyt 7y 0.167) wasdetdeted. 1651@608§(( euprdinds were also

SR BT RIS P 1o o5t -

10295. 0824) (abund. = 2.98), shikimc acid
(175.0604) (abund. = 2.55), -18 WD 2007/109600

PCT/ Lﬁ%@&%@@é}%@@ @EQT@@%XRH%E§S?&'tﬂm for #322 (negatéve ion mode).

(167.078) (abund. = were detec Uni denti'f
Ganplow (2£6.0508)(ebwids & i}lé@)edelghlmahn QO33N aburid+ = 18.51), pelargonidin

%;03.@5 1%3(%3%%@23&34) m)glcgg} @ Efj 8&%3&'@%9% epﬂ?@ rutin (301.0324)(abund.

=A¢00) Gk EniVRSS (ZECIONAbIRS, #b8R)( BLBRtANEnd @P37.0587)(abund.
m)d(l()eb) yIIS—:ileﬁys:érelrldln 285. 841)(abund) m4a) ng Yabun

Op??rﬂ)o‘?rmﬂlzqthol(faﬂsi @GRTDpPAbnad. =7 997 cpteghingepitarediin 64P9.0784)(abund.

t’ﬁb%’)e%é %@%??g?&g&ﬁﬁn g;?ﬂaﬁﬁlo%%ﬁb(gﬁg 0BPARBERE™ 0.51), vaniltic

atiiol 60.32 59 ( atamad= 4:0’25 p%)lmaﬁt guidepiedylperivid scid (163.0307)(abund. =
AccuT(]: DART Mass, Spectrum for #319 %0 ative i

adidy > @nsihany - BEFBY ERmBS R bR i 2W8$0), gallic acid
(B a0 T B SERER R (LPLB ) GO T e detected

Unidéntifiéd boﬁ]b@ﬁbdsawemdalso det2€6d as i, gHligGy 6H" depi. €332)(abund. = 31.51)

Pﬁ%@ 1,0 g ggﬁﬁg%gﬁ,@gg %géh#322_(geggglve i on

del phl ni d| n é302 0388%éabund = pel ar on| din .
( 270 Fighre) ademets AccgTQDARY rMéSeSt $W0tr31117f0®§i 6%&%“3 ion mode).

E‘lo#l%a%?/)f%séfﬁ# t82’| dﬁ%?g%@ﬁég&g? ca eéln&/%&icéq)techlél 8_2}9 .0726)(abund. =

Of92vomseli¢ 28id. (ESA46a)uinchd. = O(B7&9)ranlﬂml adld c(ﬂ@’bm&‘&)éabumd = 1.89),
fegrgg7 W) Qigﬂg%%)(%bzng 9) C?t ‘gChl B/c% arclgl t ee?cui/ghenylpyruvw acid
(163. O404)(abund = 5.66), Cinnamic acid (147.0373)(abund. = 5.97), and shikimic acid
(173.0373)(abund. = 10.00) were detected. Unidentified compounds were also detected as
C16H1404 - H' (269.0878)(abund. = 21.98) and Cy3H;50; - H' (341.1193)(abund. = 12.27).

Figure 65 depicts AccuTOF-DART Mass Spectrum for #325 (negative ion mode).
Unidentified compounds were detected as C4HsOs - H' (133.0118)(abund. = 100) and
CioHsO4 - H' (191.0183)(abund. = 81.19).
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= 5.29), taxifolin (303.0468)(abund. = 5.31),
phl ori dzin (255.0614)(abund. = 0.81), vanillic acid
W@ 1@7/10%606) (abund. = 4.07), p-counaric PCT/US2007/064286
aci d/ phenyl pyruvic acid (163.0307) (abund. = 12.95),
3 5-di et hoxy-4- hydroxy cinnam c acid (223.054) (abund.
= 0. 861gu"gé6 |die1ewfa§cA%Pu Pf@@A@ifaMa@%Smmntfox #3329 (negative ion mode).

%Eéde ﬂf%%%gugﬁgéﬁggzun d%?%%%ed as @?%E@B@? 0.74),

d&tecbiﬂébat@&@éﬁlﬁ al280079¥atihdd 1% 2. ’ﬂ]) d peR2id2i20 (B 5.0648%)(abund. = 2.24),
(493.093%) (abund. = 4.42). | ure 64 depicts

yeQlipT ope! AﬁSM@)@BM r um f/efd)#3ea4teie e geiflidvley dresryphenylactic  acid
('T‘?%MS %/ ABuh@di Lt YobS ustinc ( %gé O§§§b(5?)?éﬂ?ﬂ8 950 PE); p-coumaric

cat echi epltcatechln (289. 07
aﬂ:ltdi/pillqmylpamvmc (@4i6l5 (133886 Hihumd. —80587c)1nnanan| dclid (§14370(D414)(abund

§ 3 261 7@%1 écggﬁﬂgmd (117733(%52)( lglg{siglnllafgﬁgé)d were detected.  Unidentified

@ﬁi (ﬁhe@é‘ﬂe M%%t&te@%sts%ég 31‘16%% él@@;’(ﬁgundz _51 ()@E)ind C16H1 608
Cinnam c acid (147.0373) (abund. , and shikimc

@8%-8807DEPand378)8Abund. = 10.00) were det ect ed.
Uni dentified conpounds were al so detected as Cl16H1404

- H+ Elgﬁﬂb ﬁBd&)lét&bﬂﬂ@dTOﬁ DARQBMaSHlﬂpﬁﬁﬁ'ﬁh‘llﬁ)ﬁ)E*327 Itegative ion mode).

O R NS Apatit [ (b sBpendifnFiosebund. = 063,

d&&@ﬁl}l/efnéhéc‘iﬁﬁ‘(%@ (ﬁi@zf(%ﬁaﬂumdﬁ 1\9'3;51%&&51@82%%7@%)(9&1&05 0.82), 3,5-
33.0118) (abund. = 100) an
(tlmgtilo@y_ggyy@mn @mnarr@q_ ag) (223_954&);(@9@67/ 00890, and chorismic acid

(ggré@%@g = §§g) egg?teg (? gﬁpégxg@fda‘ G %Eodﬁn Avgg_rewﬁlso detected as

O 027 1) 3PMT5 abind3 L. 199) ande ., J0AMPNG71.1175)(abund. = 2.39
(%%%75OGZ)H(ic';\bundgt{111111 74) , )arcl:at?giﬁ({ n7/ep|tcat ech)l(%un >

289. .
(_ 4 Zlfj @e(ﬁ’gegﬁclzt(s: %%PT©%4%‘§RI§%¥%§?%&S&§&5§Q%ZQ (R&Ydiek ion mode).

Rodiof @0¢.0446)dabanty ar @29 ndoridaot (25547¢4d)(abund. = 0. 05) and p-coumaric
{: 66)? ?%J&abugﬂg(lﬁ‘})’kégﬁqg%ld lrgll,?gb %vce?é: d(gected Unidentified compounds

v@@dz ddigh efeydedr Wy i CsEO.d - (63124039 )pdvund. = 7850§5hnd CeHeOs - H'
i nnam ¢ acid (147.0414) (abund. = 24), and shikimc

(bEﬁQp%ﬁ@@mEh5ﬁ3%ﬁbund = 23.59) were det ect ed.

Uni dentified conpounds were also detected as CSH6O4 -

H+ ( Eione 16989 ¢padisi p?d:cu”EOE{jDz)R@*Ma&SlMﬁ@ for H329 (negative ion mode).

UplfnBER SREPRRGS verE RieREle & GBS BRI D4 gpund. = 297) ana

GYHEE), .- H'32OM0b)(avimae= Gza}.0524)(abund. = 0. 26),
hesperi di n (285. 0822) (abund. 0.63),

t
;ﬁl g‘rl?r%dg{eﬁm( &éépzét% %g:'ggi‘l(“ ggﬁ%ﬁﬁfgﬁﬁ&a%}&f}um—fo@ #330 (negative ion mode).

wlmlﬁod(womﬁwddsnwr@|dnt¢at¢dcasa€|sld4(@3223{ OSHBl)Qla)Eﬁhudd = 12.32) and
i.sm,c (225. 0489) (abund. 0. 10)
(%Egg%dé?ggggQgﬁﬂﬂwgenﬁﬁ*ged conmpounds were also

detected as H+ (133. 01 und, = 100) and
C20H2007 - H+ (37%@‘1’4@5?@6@6"“ 21' ggyentwn

Definitions

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

one element or more than one element.
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Fi gure 68 depicts AccuTOF- DART Mass Spectrum for #328
(negative ion node). Rutin (301.0446) (abund. = 0.62),
WEhkioonowad n (255. 0744) (abund. = 0.05), and p- CRCUIES1007/064286
aci d/ phenyl pyruvic acid (163.0386) (abund. = 0.36) were
detected Uni dentified conpounds were also detected
O “anthocyauiding2 98yt apeagaized and sefersafedcaapBgs comprising

d =17.84 Fi 69 d t
ﬂ#zﬁum§é%%5%%$a%ésgugpectruntfér #gggr?negatseeclgn
Corg bkt e i B PR Eed TR Esoth i Bpigins wigh o sugar

gr0(1§19 Thay (26 unéstly=33lfbkides  GUR 4@hélSRNAINE, The anthocyanins are
AccuTOF- DART Mass Spectrum for #330 (negative ion

subgijadad intosyigarefies Atk yeridipsnsbisonesns anghosransn shsotidesq03
- Ht (111.01) (abund. = 12.32) and CBH1206 - H+
( 17§h@£¢)n(nab;amid” is &t ROpgniDet and wderbés e pirpieinorpab fhat lyerrounds and

tlcles "a" and "an" are
pro egéﬁﬂﬁatc fis 20 (M PR R i vifs rore than one ("¢
?% | eas; one) of é rannatlcal opj.ect of .the
art § derms, "GRERPTISE @RAmSPRIPTISIAR” e MaFH 1 (Hie Hiclugyfe open sense,
me %Ea&ﬁhéﬂ&!@leﬁx@ﬁt@n%ﬁoe%@lﬁﬁ -20 WD 2007/109600

2007/ 064286 The ternt"anthocyanldlns" is art
rece k&ﬁd“c%ﬂgisﬁf%’e{ssuste G q@?#ﬁ@% e&%ﬁgrﬂoﬁt{hﬁ& S emﬁed .except for

flav I'um cat'l on erlva ives ern1 a
impmtmsbrdumﬂ)yganszedteambre\exfﬂers t o ant hocyani di ns W|th a
sugar group. They are nostly 3-glucosides of the

ant Ticieahi ‘@oisistinghescafibp oy aRiRed & BmitStbdlevicpidiol tRb specified
sugar-free anthocyanldlne aglycons and ant hocyanin
andghgseqBpigdasnotaeieriabhaffech the psici andaiovel duwrgkirisies ahtle material or

StI{efers to a protein coat that surrounds and protects
the nucl eic acid (DNA or RNA) of the V|rus The terms
" coppr i se' mare used. ncl usi
openalshE o MMum BT Ran ol 61 RGP e gl organic
compdthd Gedsifithes taeflione N ShE bh Qﬁthobﬁanlﬁﬁedt 1s0a bighhdnt tfénd in many
el ements to those specified except for inpurities

redgrden Hicludjng beloretalimied febahert. blzﬂﬂ@elt%r bhuelz%nsuceﬁtrﬁgcranbeny,
c0GREL Ao loenbet B bS] RO bt g n o

fruitsmclmasazt}ii)mmndlphﬁhar acteristics of the rmt eri al or
steps. The term "cyanidin" or "flavon-3-ol" is art

I eCh@tert ded@adive @hRuat "t & Red RbtbiRleférk §@MecCamount necessary to elicit
the desired biological response. As will be appreciated by those of ordinary skill in this art,
the effective amount of a composite or bioactive agent may vary depending on such factors
as the desired biological endpoint, the bioactive agent to be delivered, the composition of

the encapsulating matrix, the target tissue, etc.

As used herein, “elder” refers to the Sambucas plant material derived from the
Sambucas species botanical. The term “elder” is also used interchangeably with elder
species, Sambucas species, and elderberry and means these plants, clones, variants, and
sports, etc.

As used herein, the term “elder constituents” shall mean chemical compounds found

in elder species and shall include all such chemical compounds identified above as well as
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conpound classified as a flavonoid and an ant hocyani n.

It is a pignent found in many redberries including
Wheio7nee0d i mted to bil berry, blackberry, bl ueb@r/pg2007/064286

cherry, cranberry, elderberry, hawthorn, | oganberry,

acai berné and raspberry. It can also be found in o
othgt lsempopndsi foynd linhelder spspicssinghding bwsnotThmiteé rten the essential oil

" ef f.ect | mounpt; as. used herein refers to the anount
cher USSR P R R A BB BiR a1 espance.

As wi || appreci ated by those of ordinary skill in. . .

i & god erfREE el (VAR S BrerelocbHgis o pTighae @ lipid bilayer
corRhiRRGViME cRRSPlotdIRY dMBlel FRRANKHsDBelPMeftbedhe! ARLAN shveRPe viruse,
_the desired biological endpoint, the bioactive agent '
virglgprpteingethptymedidte attashwentpasi pénstratidn it ¢heehottwslilaae ifeund in the

trixz the t et . tissue, etc.. As,used h i n :

emle iR Examitis, & eheldps atian, i mAbeze, BEh o, angeyien. HIV,
SARE OHPVh BerpSasibiptaxsviaRaEIR), Beige] &l flavid QirkiRE Buck a8 €61 example,

is al so_used interchangeably wth el der species,
yelloandsiveiadVespNilp cnd capephalideybesesy and neans these

pl ants, clones, variants, and sports, etc. As used

her &b rised Hsraimr the teimd efessentigh pil uaartion” shalpriseredipid soluble, water

. hem cal  ¢co nds, found .in elder species and shal l..
ins G G Rin R INR boitied Bors el aP SHER sl ARtine. but not
liméted we ke (ﬂh&mica?&orﬂ&tﬁﬁ%_ﬂsﬁ@i@@ Q9 lii?&éféi{dfé%eﬁl_?/ 064286

ot her conpounds found in el der species, including but

not Ak iygdd E&eﬁlﬁi’tﬂeﬂ%ﬂﬁsﬁﬁeﬁﬂiﬁloip%jdb-fr&‘dﬁgm’ ‘Elé‘ilnprises lipid soluble, water
S

. constituents, polyphenolic acids, and pol ysacchari des.
insqlublgethpeandsi ebtaipéreor derived dinne lebdse and related spdoegssinelodiag, but not

. virus.conpri.sing a li.pid hilayer .cgntaining vira
] 5 TR o 4-ames 3 Goror B Lo e g reduced
conBENRItIBRS o Mipetisie comybiirls oM @i the edshidial BR @K alder species.
attachnment and penetration into the host cell are
f oumglyida Heh&n, ‘@ENIBIoeRE gerfeX AR RSs Bf ra@Pi&lt FRRerVdlf dbpHisi hol
i ncl ude | nf | Illfen_za,_ 0bot‘%e hurrgxr?leansd ar\?[ g, HV,  SARS, lsmgw. f)e
planp\ajonige pp éis ceimhimlaion withuen CHSWTe adastifuent ranid dfl mplagt comprising

Vi ruses ch as for. e | e,. |l ow fever . .Wést
Gy 805 gt BV CY Hmated 9 tie ool “HLing T dp<, IREE T stoms, berkc
leaveS) BRrTi€S§ SRBAY, @lnd Hdwdré, afhérein tHeOpIRit Sreorlstifdiedl SatsUBa®, comprise
wat er insol ubl e conpounds obtained or derived from

matgrigjdhatgp gaw.cdripdesteaped iheated gt ptgrwige suectetbto physiepk rrgcessing to
+ e L m o .
il RS, SASPAHAE FURILBEARE ol PP Uompes. i

millsdpgrbuad b1 @hérvdambeses] ol gifedted ahdikibeandngiiydical integrity of the plant
ai ned or derived from el der and

i nsol ubl e, coppounds obt ( e .
matpRlat Oacasisgel Bethe e difFrgSioptit meytbe wegj fPeghapasterizean extraction
prodlde Haf & 1o GRS &)gﬁéef peadfold BEPARbH ?Foc@&geg. o

havi ng enhanced or reduce concentrations of specific

conmpa [ i il | :

CORSHAR A ok ERRA ARl i LU SREERERs o i
anirpdlafHat Adteeihfedted uatips bg hoghiMh®h ¢ipid bilayer envelope. Examples of flavie

viruses include yellow fever, dengue, West Nile, and encephalitis viruses.

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

properties or physical or chemical properties.
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pl ants al one, or in conbination with on or nore
constituent parts of a plant conprising |eaves,
wo ewrag9edincl udi ng, but not limted to, main roRPCEHEUS1087/064286
roots, and fiber roots, stens, bark, |eaves, berries,
seeds, and flowers, wherein the plant or constituent
par e nteym congudisg” isratsed ilmtein Hat miean r"awluding édf not limited to”.
«.Steaned, . heated qr otherw se,subjected 1o si ca
b S o TRy ek PrSREtE B SRR R EsheRehiEy
further rise materjal that is.intact, chopped, . ..
di 84, useff Hepeiy &Qrfaﬂﬂdlngp-eat/%@wvgé%r%erés@e@ virys lacking a lipid
bil@fef.eﬁf Iﬁgl-él{‘l’%k)%b ZBu@R hPIsidGAtdidBd S8chin¥nab aﬁéggerféltr%ﬁ&n into host
material. Cccasionally, the term"feedstock" y be
cellys eBxampleh af aon-enidepeanmireses rinctdo Norwalbdduots, hétitis sA,tolio, and
rhibe.used as feed source for additional extraction
%P@%%?%es. A "flavie virus" is a subset of envel ope
viryses. They are %enegally viruses found in anjnals
t haf*Sh4e heseiae the THTaARe 19 HEEuFPIRRHNAST ipsads Uiplagledeast one
corfpbRiORRN AEXARBbERmMAL] 10, BMbGaidie dcHBES i SHHEIE ¥ &hliAWil chemical
f'ever, dengue, West Nile, and encephalitis viruses. As
conggwenthefreddar spedies),t aerayetifiimad-gluensideréawstet baulgz pobphémtic of elder

conpositipn c i Si cific grou f.chemca
sPegEHp duh BSEREP AP LEMC s et e iep iy fedrd il Wigge than one
co dﬁlﬁ&,ffdr%ﬁarﬁlﬁ_)lepﬁ'ﬁ’o“‘dléi@ik a0ld HVasRAingP3-8RRESIHE K. inteRdedVAs known
. 2007/109600 PCT/ US2007/ 064286 The term "incl uding" is
in the ad, the teim“qospesad’ d9eq alotidicn a lsnglenoelerpla hus anulgples or moles of

! ing" “includi ng but_ngt ]imdted " A .
one, QRGNS pRBRE . A Grol BE R D e, {obl eBpbfing Bans a specific
chefriedd- esnsahirpe possdssing I @isena therdicyl rand bAgsidah gpdpéiitips,d whereas

bil ayer. In non-envel ope viruses the capsid nediates
cOmpPURGTTERET toPng 0l MpEe ehelicalsRnstHeNhost  cel | s.

Exanpl es of non-envel ope viruses include Norwal k ,
vi rdspatisapat subjert’ 20t ‘Bobti’ 60 batrdated hy thesubigsiesethpd maydg a primate

(o5 By b oFA e, Blore e o AT ool o

lclhe eelC Irr(illI ggﬁgpg%e&gﬁ%ﬂyg#cgsﬁg@g b%l Sﬁ?szgsqgrleal lee!i and refers to the
relaGiy@§indhodic HneEdfictmd(eMad 88id saliidh &aRObY 8hghis ifdluding, for

el der species) or a pprsaccharlde_nDIepule of el der
examples those rentpine@ geanpositions af thepresertiayendiea. conpound,

for exanple, linoelaidic acid and

cyahd déaigh@eigl theosimé‘polyphentodicdieattiond ckmpuises the water soluble and

ar the term "conpaynd" doe ot. mean a .single
ctosip} sobPE, PBYRBeRGi P domap i BaigS of dirigd figRpclder and related
speIENTHRMING - cofprikim@Butl kbt LIt fo, cdhifodRis Rucle RAMNENd cyaniding-3-
means a specific chem cal constituent possessing
gluegbidlei nct chemi cal and physical properties, whereas
"conpounds” refer to one or nore chem ca
con'st iteddmeran, the 'tgat I'mdysatchasidb ffimction”ogonirzss Watep splable-ethanol

e T 3B R, JEle e

relafe8lshE§es. O cani ne.

(3

Other chemical constituents of elder may also be present in these extraction

fractions.

The term “proanthocyanins” as used herein refers to dimers, trimers, and quadifers

of anthocyanins.
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The term "pharnmaceutical l y-acceptable salts" is
art-recogni zed and refers to the relatively
wWoomwtaged@, i norgani ¢ and organi c aci d additi oPCHHE1087/064286
of conpounds, including, for exanple, those contained
in conpositions of the present invention. As used
her disftsed herene the tera [ ‘profigayoefees forthe ratns byqwment mess weight of the

r t hanol sol ubl e _pol yphenol i id..
ohefBt s HOUBAE o o R Rlonctia B RUPERG o Bfi fpios of e
persfitt Gh8S welght b eichCoIiy thsden@der FHctio® thdridhlt ®dstit@ents in a final elder

conpounds such as rutin, and cyani ding-3- gl ucosi de.
CXURCUNR EYPRTE™, the term "pol ysaccharide fraction”
conpri ses water sol ubl e-ethanol insoluble lectin

or o8| ysedrltereil yheataemafpurifieds rfrstind sorobxtictionl togans a fraction or
y fromelder.and related species. O her . :
R S e A

cheinties @répeirti @Cdri phiysichlr @he@ial propertie€ it are concentrated to greater than
" proant hogcyani ns" as  used herein refers to diners,

10% ﬁﬁyﬁ:’é‘ifsé weaghd °(§ thedirgction’s o exGrgtiencsyehsimieal constitugnys. In other words,

0 u '

o PRI Ao S ot iR 6 Mt 808 BRE ML colelficb b dHhpounds

thaDhret e chateetdrizad byosepainndssined tphiysicalrchexticaAqiromenties or physical or
fraction or sub-fraction.or to the ratios of the

Cheﬂﬁ?ai Braperisgs shapdetng the fraghorXtaglion. hr ee el der

fraction chem cal constituents in a final elder
ext Higc taran“onmgisict iip gt meogniead mrd &piers tohva eF mpore components

" Cfied f . .
vk KL ol ke OB GRG QA TREN B AL SEbh Ol
chem.cal

ot P Ao BB T S s DS i

least ONE §fmFtainast ah9 caiditibebr dibsrder. 10% by mass wei ght of
the fraction's or extraction's chem cal constituents.

I N TR BEmMWOFER? is BarP %J(}E’hiﬁgd fah@Gh e @ mofXeli@at bRflogical entities
conprises |less than 80% chem cal constituent conpounds

lackig mejaholig omadthaerscafethieiz eevip yand ecpradnce &3 uség that of a host cell.
. i.cal.-chem.ca oper.ti e hysj 0 chem cal
virk Bt BfBris O RRECe B RRTG a8, GRS KVELaf] st FER g or non-

envélepdvirgsgper gi stic" is art recognized and refers to two
or nore conponents working together so that the total

CoddsBfhsi s greater than the sum of the conponents. The
term™treating” is art-recognized and refers to curing

as il dre@st lif b teompBaEbnOBEisH IRE 18 Alri Y fract; f

condiﬁ%gn o?ﬂﬁbéorderﬁgﬁﬁgotgrn1b%?rugﬁais artl%rl actions ©
essengalogis e dssentalr @i sutsfractions)) pobiphendic dvids] end pallysaccharides from

it | acki y hi f [ : :

one ?ogblptgléﬁélgerb?geﬁ}sqggg t%gtblr? %s/l%)dlgﬁﬁ%gclft{]ogl; qrgpostltyoenls rcaﬁ"’& gor}ndbmed in
specific ratios (profiles) to provide beneficial combination compositions and can provide
reliable or reproducible extract products that are not found in currently know extract
products. For example, an essential oil fraction or sub-fraction from one species may be
combined with an essential oil fraction or sub-fraction from the same or different species or
with a polyphenolic acid fraction from the same or different species, and that combination

may or may not be combined with a polysaccharide fraction from the same or different

species of elder.
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Viruses conprise a nolecule of nucleic acid (DNA or

RNA) and can be envel ope or non- envel ope viruses.
W@09paedcdd ons The present invention conpri sesPCT/US2007/064286

conpositions of isolated and purified fractions of

essential oils (or essential oil sub-fractions),

pol ?ptm;ml ¢lderaipiediss cemnoqm'myma}z chmpiiskesnyf ermemtwona abl three of the

cori¢ %36%4 ?)&I&ﬁéfl)‘%c 100, ge%egﬁglg EH? ﬁene 51@1!:{)30? %gfff%cg(s) desired for the
glvélﬁ) r@bduces) Typical 3/0\/2! dempedigdd %bﬁhlnﬁ%llnﬁéeo Blder species extraction
I a

conpositions and can provide rel e or reproducible
fragtiops acgensradlyudesed pasuchrmevelororinegitions repseneniethe |fiystdngiy punﬁed
l.a, |
c0F AR, BRGNP oy Ry 20 o FABELL Rl Apica bncrci

chearicddi coastituérith famdemsthbtrative Plant ffaAgial OrEMbodiments of the invention
sub-fra t|on fromthe same or different species or

compprisy HeHeAs, kN the Jwpdetarminad; ehragigistich SOBRHSES @rpredetermmed
selé%h(/élgrﬁéﬁ:aé@%g @e?ltra of @tel(fe? 'Iﬁécn%t EQBntidT®Y HeniBY constituents,

not be conbi ne ol ysaccharide fraction F om
polw’rensmtbmcydnfdﬁm mni polmedlaﬂdewm sepatete.extraetiondractions.
2007/ 109600 PCT/ US2007/ 064286 Extracted el der species
C oniposdrti¢uddr, My corapgiticie e Phcent! Oentin kdvie dlékra% @hounts of
t he concentrated extract fractions, depending on th
anthexaiing i glatpyeo| 18 gikBgVne foPBPEEIEPNY eltcding ohhosen efougqi véh nature.

AntBB Wi -ard %SQﬂeﬁ@LulltYoquanfso H}Efﬂr a&dt% c‘l"lgﬂﬁcaa'léqﬂhgghf\} e beeif&easingly

er specles extracti on ctions I's gene
ass@:bsﬁcd wuth&svmnth ofikrealth barfits irdatisg pﬂpﬂ?cﬁewamgamhtehefam disease and

canrfeﬁat Zaéiﬂ.?tg)innto tﬂplrtaﬂg d%ﬁelfrhéesrg%x#: Cfrﬁe%& gm%gqﬂ tgiati :ipthocyamns
alsob%ﬁl?f b&iudd 6 h?éﬁl CBAbeERN Bbbdt gnﬁﬁuﬁrp Washucfor 'b%/ ﬁ‘ﬁ‘ttb V8)%. The

p ant nmateri al Enbod |nents of the invention onpri se
comp@tsm@as; Of/vﬁ@r prfesent h@epﬁ@d atagraipaide @mw@dta@m@m efsanthocyanins as

d
the CRRT P AnBRTHL THE VBT oSG Ll TERE ive mredients

asscsz:haéﬂ with el‘déBSEb(hMpIéE $f othePhdtiveengtients MidI0dy@né 8t Q$8 faity acids,
and pol ysaccharides in separate extraction fractions.

alcohglsp 8F tebetd &runds metheotspwsiat odngagiont Re appelygaeharide found in the

e el evated anmounts of anthocyanins
pobhg¥gﬁﬁggﬂ Rﬁhomn conposi tions including those found

" S A BB B8RSR bR s ssoen

(PA@S&ﬁﬁcblag}e dWidlé thnge Yapod19in¥r fdsoftral édn deared it §uch application, such as
|nclud|ng gro ection aqglnst heart di sease an

AmberfigeXADn XHATHP dRobs-Hlass), Dialen ii&ald éirﬁﬂpﬁ%%@ {Yggubishi), ADS
5, A%Selga(?\gltﬂ?a? gJar{ﬁeg'lgi gbedfhterb%teraﬁg{i '?)%SX &fPA?Jrg'c% %@%/ 1sbt?as%c>1/ on “like

et'es boos In pro 1 on
attra¢fivé DkSUGhettee themmmbSﬁethmSaym‘ttatlﬁel tp ks atsbrient@ntissotve into the

rise el evated ano th ani_ns t he
clucg igpead e thyFeeh Enttrengih %ﬁﬁ ol b 35%.%@31’ and°ADSS ar
presEﬁ’t@& ﬁéx‘élrptﬂﬁ‘sf re@fls aY@s}Lcﬂ\gf ﬁ%é?fbtll%m Sersated with

der. Exanpl es of er active ingredients include C
Tabi‘e63 oWe%l& 8%; Ef‘gﬁt){oc%%hﬁjl components post extraction.
XAD7HP Polymer Adsorbent ADSS Polymer
Adsorbent
Feed | F2 F3 F4 F5 F6 F2 F3 F4

Total Anthocyanin | 0.06 | 2.43 299 (292 |1.29 |0.80 2.2 0.03 | 0.003
CY-3,5-GLU{ 0.02 | 1.04 | 0.83 |0.56 |0.06 |0.07 0.8 0
CY-3-SAM| 0.01 ] 0.37 1048 (045 (022 |[0.14 0.33 0
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al cohols, or esters found in the essential oil
fraction, or a polysaccharide found in the
w@olydessehar i de fraction. Anthocyani n and fl avPeiDUs200H064286
be concentrated and profiled by polynmer adsorbent
(PA) technology. Wde range of polyner adsorbent can

be u§¥d3iGLELER4dpdi clat.pon] 18uch1®d [AdSerl iltos kADa3 | 0.003

RMAD7HP ( Rohn} 01235)0.2Di [a2.60 HP20, | P23 | 13P8250.41 | 29.12 | 112

TétM Pieblishi ) | 1.58S 2781 AIS0A[ 4@ M| Bag7 Usbeer|suly) | Fhe | 207
Aggeration prjncipgle off PA processing iis based on| "like

attractive tTRe* " (whether tne adsorbate wit sta
attached to the adsorbent or dissolve into the eluent

upon. the.rel ative strength). Exanples of using
TaE(%B(; ‘%‘S‘h"cYa%Z\% ofilee presented herein. The results are

—shem—i—n—t—he#—ekkgg es: Veght—9%-af
ant hocyani n gonpo Hs)gg‘?ly@ﬁ’iégﬁﬂi’% XAD7HP 48Py Rafymer
Adsorbhent ADS5 Polymer  Adsorhent  Feed E2 |[F3 F4 Agisotpgnt

F2 F3 F4 Tot aFeethltfbcyhF3i n| 8406|7543 [F699 [2. 52 |, J83 F4

TdalgfntBoyafin038§ 1 000.00Y1 @).G6{ G0 (.102.01.104.00. 8800./5600 100

0. 06Y03,6-GI0JB288 |@A5.B- SAM 0] 092038 0./481 0. 4360 2211.5

0. 14cq 28011 89 VIO 2P0/ [dPI699sPCTE¥SI08H 064286 | 111

A~

CV- 3T G 512914158 6 560 9L 63391 78357 73. 98008 U]Vﬁd 100

ol
I'(UllIIULIULOLUUJI’-I-J. I.UJ.U’-I-J. LU J.L L L.

Total Phenolic 1.55 27.81 31.02 40.49 31.87 36.87 41.8

4.3 7. ACi e 4. Anthocyanin profile. XAD7HP
TalgSISynégoﬂéE‘HP‘otQﬁ?tag BEROPBMDner ~ Adsorbent Feed F2 F3

FA E5 F6 F2 F3 F4 Total Anthocyanin 88 .1 100.0 100.0

100.0 100.0 [L00. 0 XHB7HEPolyner Asisothest G_u 25. 8 Ad3SpPolymer
27.9 19.2 4.8 9.1 36.6 11.5 CY-3-SAM 9.0 15.3 16dgorbent

15.5 16.8 16| Beetis| B2L. 1] FY- 34U BB. 2| B4. 8| 5680 b5.F3 F4

RafiBn 3r ABin%048| 3.877|. 3414.000.32b| £96. | RAs3 p2DB1 1 UDI20 [ 0885 | 3267
tothPArhocgBtiRocyani n. XAQ7HP Pol ymer Adspr bent ADS5

Pol ymer  Adsor bent

Table 6. Profile %.

XAD7HP Polymer Adsorbent ADSS5 Polymer
Adsorbent
Feed | F2 F3 F4 F5 F6 F2 F3 F4

Total Anthocyanin [4.6 [87 (9.6 |72 4.1 2.2 5.3 0.1 0.02

CY-3,5-GLU[ 1.2 |38 |27 14 |02 0.2 1.9 0

CY-3-SAM| 04 |13 1.5 1.1 0.7 104 0.8 0

CY-3-GLU|25 |36 |54 |47 |32 1.6 2.5 0.1 0.02

Rutin 176 | 0.8 |84 142 |51.1 [46.2 1 84.9 54.1

The weight percentage of compounds tell us how much the compounds has been
purified (concentrated) during processing: cyanidin-3,5-glucoside has been purified to up to
56.2 fold of that in feedstock (F2, XAD7HP PA); cyanidin-3-sambubioside has been
purified to up to 74 fold of that in feedstock (F3, XAD7HP PA); Cyanidin-3-glucoside has
been purified to up to 50 fold of that in feedstock (F4, XAD7HP PA); total anthocyanin has
been purified up to 46 — 47 fold of that in feedstock (F2 and F3, XAD 7HP PA); rutin has
been purified to 107 fold of that in feedstock (F3, ADS5 PA) and total phenolic acid has
been purifed to 13 — 17 fold of that of feedstock.
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Feed F2 F3 F4 F5 F6 F2 F3 F4 Ration or rutin to 3.8
0.10 0.87 1.96 12.58 21.31 0.20 885 3267 total
wa@piooedseni n Table 6. Profile % XAD7HP Pol ynmePCT/US2007/064286
Adsor bent ADS5 Pol yner Adsorbent Feed F2 F3 F4 F5 F6
F2 F3 F4 Total Anthocyanin 4.6 8.7 9.6 7.2 4.1 2.2 5.3
0. 1The grthocyandn Hrafile) %.taz si;yvg that 7thg profile 20f0arghopygnig can be tuned

gl Proei, byt 3 Bpboc i B el Retlpls 75 ovanidins-

samBubZostde. tarftbe2prbfifed. Bethderd 99Tha 791 Gldt cR@IdENS dgdu@fside can be
conpounds tell us how nuch the conpounds has been

p @ﬁ?qt%@wb%%cé%/f'at ed) during processing:
cyani di n- 3, 5- gl ucosi de has been purified to up to .
56. Rutip|agd ginthoaganin are geppytast phimrcenaply Bpmpyynds in elder species.

0 e LS B AR AR O L0358 i

pro&yesitigdi n- 3- gl ucosi de has been purified to up to 50
fold of that in feedstock (F4, XAD/HP PA); total
ant Ragvafiinih Rag rulie RBneMiratib® dn UBtal %hélﬁ)l'rc 4cld fegh i be profiled
that in feedstock (F2 and F3, XAD 7HP PA); rutin has o
durigeproprspingi exgnidin-3cgtudosidd cen bepgefiled betseds 082k § AF; cyanidin-3-

5 PA d total..phenaol jc bd has .. b uri.f,ed
sanfiifBios i) oy BPRR NGRS b Eout ) At sBR e Gab e profiled
betwed WS04/ (et 28thocydnen adit BOsoEMdbepkEnl 0.62 d3t6Y, shiWutin can be
hat the profile of anthocyanin can be tuned during

t
profleddstisend.8 t$¥4fei n- 3- gl ucosi de can be profil ed
bet ween 42% 100% cyani di n-3- sanbubi osi de can be
pr ol peal epbpdiseant, 9 - comspostions fathe dirergnB iIBegliee gohigam clevated
can rofiled between 4. 8% - 43% Rutin an
a0, S8 pafiof i E o R st ottt SarisEufgD by n another
emiJdii@ents fRGoRositibAeof @k ipBesdiit ihuértidn\tdmptieé adother elder species such
anthOCéanin can be profiled between 0.10 - 3267 during

as (ohorrksl heptunaiediad yasatvateddaity epids.cdaebelstand episrs from the essential
oil £Q4Rl, Phenolic acid can also be profiled during
processi ng: cyanidi n-3-gl ucosi de can be profil ed
between 0.02 -.5 4 9%. cyani di.n- 3- ubi.asi de
gt psed G Ao RIR B AR EESF B By noves

profi gracosi

(TotRmdnhat it 9&3) and etiv&R ReBarch IrEKowindh athe RObROPABlEN can
be profiled between 0.02 -

Table 7. Comparison of literature and experimental data.

9.6% and rutin can be

Literature Data Experimental Data
Fatty Acid| essential iso- ethanol T4P1 | T4P3 | T4P5 | T6P3 | T6P5 | T8P3 | T&PS
oil pentane | concentrate
extract
undecanoic 3 0.06 0.19 0.35 2.78 0 0.87 1.6
dedecanoic 2 0.07 0.31 0.3 1.02 0.87 0.74 0.92
myristic 2.1 0.4 1 0.17 0.15 0 0 0.12 0.29 0.5
penta- 0.8 0.2 1.2 0.13 0.29 0 0.92 0.42 0 0
decanoic
palmitic 37.8 16.6 194 20.57 | 15.04 | 1191 | 11.79 | 22.36 | 22.64 | 21.39
stearic 0.4 0.7 0.7 6.36 5.95 4.63 3.53 5.58 7.51 4.56
oleic 5.7 7.9 18 5.91 8.82 6.08 8.54 9.14 | 12.71 | 8.01
linoleic 9 17.5 19 3199 | 524 | 11.33 | 5.65 2.87 | 11.93 | 4.89
linolenic 9.1 24 16 2.73 2.12 0 0 1.88 2.3 1.31
linoelaidic 22.11 8.5 1.33 1.52 2.38 1.19
Total Fatty 69.9 67.3 75.3 7141 | 1781 | 17.54 | 9.77 8.8 22.62 | 10.08
Acid

-7 -




profiled between 0.8 - 84.9% In one enbodi nent, the

conpositions of the present invention contain el evated
w@rwanewoof ant hocyani ns and a pharmaceuti cal PREF/DEM07/064286

as di scussed bel ow. In another enbodinent, the

conpositions_of the present invention conprise another

el ddmesgarnasiions «f thgspresens inymition 119ay pogipsise Plevatpd amounts of
antlﬁg tnﬁs}? a pl%i)%x ?ﬂl(ﬁoje; I@ﬁ@@ E\%lte?acrq'lﬂ(geogﬁgﬁ ss tlféé;] Bmtélﬁeyleld were
0. 09% @r alder élod/at and0.5904 e]derhemyswi%l exftppotein 1r gruéd detract can be

fl ower oul 98 and current research ar . .
ISt PN %13: @@P@ néh %tjelree 80pa pprecipitates, Ase rpadygedaride-protein
coﬂéj;feﬁr af e §V ﬁﬁﬁ@ﬁlhﬁﬁ/@%ﬁk d3tRe chidl gfe"x@g Wefe D8I0B0 KDa. In one

perinent a ta Fatty d essentl i'so- et hanol
embpadiment) PBler@Ep%ﬁRﬁl TomprifBP3 IEstbpolysdcchmittealiection composition,

oG BSo S 1A USRS a5 o G anayica
methodd MM letirt %l‘&elili ZIQJrﬂy bf Ogréﬁelo thaf @-SQ%Objlgna%s 3%iPatobased on the

penta- 0.8 O. 0.13 0. 29 0.92 0.42 0 decanoic
qu@émﬁmr@t@lm.s@ a_saat&hlm the preseit nmn@nn 11. 91 11.79 22.36

22.64 21.39 stearic 0.4 0.7 0.7 6.36 5.95 4.63 3.53

5. 58h@ . ®inpdsifiéns oif ethe fesen? .ifvebBoh. Bdy &oﬁa@ri@e @383V8t654am0unts of

.14 12. 8. linoleic 9 17.5.19
ant OC@%H%‘S#% ‘3%8 sptared of HaeBiRiEd %ﬂt&Y 32&19 i“éOEO a@ywchaﬂde
0 1. 88.2 3 1.31 Ilingelaidic 22.11 8.5 1.33 1. 52 2.38
Extyactigns fgk yraddldergpedesss 3 71.41 17.81 17.54
977 8.8 22.62 10.08 Acid -27 WO 2007/ 109600 _
PCTLOSPOS ROm6 418 dhe mreseabmmmttqvon@amfalsor]éoeprd@ﬁéﬂ in terms of
| e :
corlsERIohS RoilVe GINRYC BlinELEXAUES MIPHILRSOfror cxample, cpnoentration
of esseiitut toils it HeonproodOdi 1 YOGBIOdtimes ehe Ebrﬁeﬁﬁratmnedfdlm’uve elder species,

flower and 0.59% | n el derberry 95% of protein i
and(Qn FEIRARYIORE IV rgrﬂl% EOnGEPERGH @ aqeélr%yp@w)aeéph%ﬁﬁﬁs is from 0.001 to

40 "E'Hﬁéseftf?é eoog@é?l({’a%ﬁ%fp Iy eese c?e&e g geﬁsﬁﬁg/ﬂﬁrdoqgao&fu%@ Where the

COﬁp ex. e average no ecu
concertptioned wateresoluble- Em@ﬁblKﬁ)mlquﬁ polysacchandes is from 0.001 to 40 times

the concentration of native elder species, and/or composition wherein the concentration of

lectin proteins is from 0.001 to 100 times the concentration of native elder species plant
material. Compositions of the present invention comprise compositions wherein the
concentration of essential oils is from 0.01 to 10000 times the concentration of native elder
species, and/or compositions wherein the concentration of desired polyphenolic acids is
from 0.01 to 40 times the concentration of native elder species, and/or compositions wherein
the concentration of polysaccharides is from 0.01 to 40 times the concentration of native
elder species, and/or composition wherein the concentration of lectin proteins is from 0.01
to 100 times the concentration of native elder species plant material. Furthermore,
compositions of the present invention comprise sub-fractions of the essential oil chemical
constituents having at least one or more of chemical compounds present in the native plant
material essential oil that is in amount greater than or less than that found in native elder
plant material essential oil chemical constituents. For example, the chemical compound,
lineolaidic acid, may have its concentration increased in an essential oil sub-fraction to 22%

by % mass weight of the sub-fraction from its concentration of 2% by % mass weight of the
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enbodi nent, the conposition conprises a

| ectin-pol ysaccharide fraction conposition, having a
w@eortigeeod 100- 170 ng/ g dextran equi val ence baBE&HUSI007/064286

the colornetric analytical nethods and lectin protein

purity of greater than 4-50% by mass wei ght based on
totplesserge hei Qh@nmkﬁogswqus aythasnatl'sm glder plantihatepales énifold increase
in bOMEAELOR. THECSOIROTHNRAR 1 hOS IBEESEDLolaNERKh Fegyced in an
esﬁﬁtﬁalsﬁlt smbéftzeyﬁoﬁ) tto Wb3s eHati 0a01€6l bl 34 trrYass?IWenght af ﬂﬁh;(ibnfraaﬁ&l from it’s

olysaccharlde Extractions Relative to_ Nat
Cormeaté%ﬁ@rféfc% gyt rhyosimass weight of His tafed swaptial Wecﬁﬁmkﬁarl constituents

Y ndt| v% 0 0
in RYnBSPIRR HRLICH | R Wi ORGRBART Compositons o the
presstd NpV ention ocorErise actommsnwﬁs edsem itld candestrationf asibspemﬁc chemical

0.001 to 1 OOO entratlo aof native e
00@5%]%&“ SUCHRAVE eSé?mﬁL o sHHEcHs s oiths IpGHEE r]i’tyraz?PPtohl to about
10 Gfned 88 Hé&gase@ byRb&R® 1 fo aﬁ‘)%hfjﬁ()d mébd @R Gr@OkrakiBn f8hd in the native

times the concentration of native el der species,
eldarespentiat oirpemicalmesstitherts t he concentrati on of water

sol ubl e- et hanol i nsol ubl e pol ysaccharides is from
PufinOff'tha BxtAfrtipnsres the concentration of native el der

speci es, and/or conposition wherein the concentration

of Il segfdriiny Bk ?iremiodsﬁy ddseribdd S@rhctich dethotls, Bwad folind that greater
concentration of native el der éieC|es plant mat eri al .

thapghposeldibyrgasvaight of fhesespntiph ﬁhﬁr@ﬁalcc@ﬁﬁrt}l@rés having greater than
o5RARERF b YR SNBA I SNSRI 88 BRI SR kol o v

feedmmah/ef thedidder sppaed em, beaa;ctfantedmmthe&isstehﬁaﬂsoﬂ/\,ﬁécag rextrh@ fraction

(STREFTLAR B oot LR DS Bl PR e

red8RACHRSI @R %Qfﬁagﬁm%htdmﬂé e¥R81iAI 411 chd¥fical constituents into highly
concentration of polysaccharides is fromO0.01 to 40

purtfiedesssaniie] oibisuleffitactaenisdravig el demiedldenstgpedipesfiles. In addition,

oS t n.wherein the c ntr I on | ect. .
the SPC O GRS i Pt BRI ot of FSh R PisoRbafibs REFpl The ratos
(prétiled)add W Hdiadud P@ehisal RoaiPoui® 8binglisingUhé hBEdMBRE 0il chemical

conpositions of the present invention conprise

constifyertr fxgetion e bgfaltered sgglg@}mt ugiqueiepseatialngit gyb-fraction profiles can be
st 7
crea%gcp%lj uﬁ%ﬁl@ﬁl& eg%% cﬂllgl %P 0 %at F@pegxa?l{e{)n?% ?Iécrel?lg}?ﬁ%nc 8% the alcohol
essﬁﬁﬁE@ﬁll aherﬁ)llchl thatinientsi magnimd idcredsedt eliild kamltnhedseducing the
than that found in native elder plant materi al
congenirafipn gf the; fptty pedcempowkls oF Visadptsa. For exanpl e, the
chem cal conpound, |lineolaidic acid, may have its
corlésne il methoilnes éausbin Hepr? elsdiminventios, p hydroalcoholic leachmg

fr b h
R A
feed&ﬁicghtavﬁfg 4 B8 % cBfceehtZdi0dY (He GABNIACT: d&@@%élﬂﬁﬁ%ﬁut 60% mass
otal essentjal oil chem cal constituents in
weiitghtbe ehenaliccihehemiea copstitugnts foung| g tli%fr‘tévgs%jerbwy feedstock.

Furﬁlgﬂﬁ&@t fiid 'h?@roafc@h(ﬁﬁ:n &f 'ex{rbaeﬂéoab&{t&né‘ Iiledveﬂﬁyblg‘ AMfhocyanidin
t's concentration reduced in an essentia
chamubl&nmuuwnm to less than 0.01% by % mass wei ght of
the sub-fraction fromit's '
Using the methods as taught in Step 3 of this invention (Affinity Adsorbent

Extraction Processes or Process Chromatography), polyphenolic acid fractions with purities

of greater than 40% by % dry mass of the extraction fraction with greater than 2.5%
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concentration of about 2% by % mass wei ght of the

total essential oil chem cal constituents in the
woao7ieepl ant material, a 100 fol d decrease i NnPCT/US2007/064286

concentration. Conpositions of the present invention

conpri se comi tions wherein the concentration of
antgpexanidins h &1 weigbhel bd Sbraines dlh ipessiblestosexraptagbout 60% of
the o om%%&i% at%?&sl fg&ﬁ tljl 211 gdlrrcgeaggeg 1nfeac g g gx %ac??eieﬂgto% ]‘{‘ﬁlgg atesto a

40% yreld dfftaé pelyphatdlic acidothefnadad domd’ﬂltﬁdﬂ& foahd \t‘letheaiaﬁ@é elder species
essential oil chem cal constituents. Puri tﬁ%of th
plapt magertal.onk 15 ralsse pessitle dg nroducg rRéWiﬁ@GslPl}Fnﬂ @Plidb@@ -fractions that

5 R 2 LTS LR 80y i
highommtmns dfaanthtg:ygmémts aF 2N m2@5%'q3gﬂtb toy lofv tdreentrations of

ssent i al hem cal ,constituents in the original
antg?‘?yé‘ﬂldb‘@r(ﬂp é)ir&F‘FaéWFlghﬁeedst ock of the elder species

can_be extracted in the essential oil SCCO2 extract

f r abpingrihe psthads payaughk jmpfep H’eOfn"’bP Hoatien (Waleiglsechipg and ethanol

¥ IO -

SRS o B Bh U P bt e e

ethend] in$vduble dectmopsitdih Laadtpmlysamhahd@ lehgymicplitodstieednts of the original
b-fracti ons hayi chem ¢

druzfiz ﬁi&{]qtrlt s:aplé:ﬁlt%ls L{b@#&}tpté{s material JeATy ¥> ngxtpq%\#gll g&@mfaed in the lectin-
pol§ebiRiide Fhcabs U§1ﬁ’§§0%%dn9f‘to%r@&§ﬁ§te@l§e fe@t%rﬁng'ﬂ?)l}‘s%&landes a

invention permts the ratios les) of th
pumﬁﬂdll lectinrablysdvehirodsd fra@rqnomaxdbeomlﬂpctcélﬁtgn tthm wates deohilg extract.

nstituent. fraction t fered su
e ik Bl i ina SR g ot s et $45% B 14 B8 S ERpesca on
theGlaB9d BMlef PlanP Aatdrial FRtstoBEl Baskl oPH cBRE@StricFARlytical method using
exanpl e, the concentration of the al cohol essential

dexfran ahapdetace cyprdardsuentpolypagchedde rmr_éﬁs@ij 1@pil78 mg/gm dextran
equ“f\Lanéé'ﬂ:st /13 %lé é)ttaggé'(f:l ﬁgsehr})% thg %@E%d; &{ohe%‘ agsaﬁt ?Fectlffi‘&){l}ﬁty of 16%

viSa vers

by tnasbg\hélghtrbﬁhe fracticedf mbbé obtainedt iAailatde byldémlv@@ﬂd) ind(icate that the
| eaching fraction is achieved with a 35, 6% na
remgE IR oOpRIngs fin dhe fragdionarg F}quolyéqa@fg)‘angﬁse@p@gt 83% by mass Welght)

T SR P ) S SRASRIL B IB) ey recitaion

or mhg bp Ifenulnﬂruncmssedtocﬁ’meni £k hyomsm weight ef ﬁeulmﬂracm’ort heng a staged
native. el der.berr edst, Furt her no

S0P 5G] BEOHIApoR ity B Toude Selphiot] @Sk Brah AARL precipitation and

extidlidtpdd tBe O BREHAMLI N chem cal constituents. Using
the nethods as taught in Step 3 of this invention

( Al 1h£ﬂ}1 ythéglﬁeghgﬁy taF t I{t} gﬂ %19 2%1:856&? GRvémion" pé:)rfn@tc #=S purification

Chronat'dgr a ractions Wt
(commntram(ms ofotheg eklat espectlhsalesséﬁ%lbgil %Iﬂnycalrmstatﬁenthﬁractlons novel

e ctlonfract wi.th ater. than 50/
pol s Ga0i TSR UBTEYP B 408 o e g AR s, Magtions to be as
high' &8 @%'@hhag?hé?&topﬁ E’Hen@%irelitch'eﬁnd?ﬂ)sc%hmtﬁeﬂt@ i£%hé @8dential oil
about 60% of the pol yphenolic acids fromthe
fractignls, @alhéghhad 4 6| byamhdsnyeiglt ofbe phesdistasids. in Thg ghenolic fraction, as
high' a qsu?‘% o tfle ar?thocyamdlns in the polyphenolic fraction, as high as 50% of lectins by
mass weight in the lectin-polysaccharide fraction, and as high as 90% polysaccharides by
mass weight in the lectin-polysaccharide fraction. The specific extraction environments,

rates of extraction, solvents, and extraction technology used depend on the starting chemical

constituent profile of the source material and the level of purification desired in the final
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40% yi el d of the pol yphenolic acid chem cal
constituents found in the native el der species plant
woredoendmbe It is also possible to produce puriPCEUS2007/064286
phenolic acid sub-fractions that contain high
concentrations of phenolic acids (>30% nmass_ wei ght)
exfgctinn giredusts. r Spegifiy @me}hodﬁu aghtaegiﬁcléﬁm r¢sghisinypntion can be readily
detglg{%lgg(?] ?f[}{og% %gillé 1112thg {g’g‘ 52 y l%anqr utlbrg%\%x er1mentat10n typical for

adjustinghd procklss mgaobhmtrfet bansle a&nhmtghh thé aﬁ;hb@teé onstafth@ materials
i nvention (water |eaching and ethanol . precipitatio

thaf ds pEasesied tPh%ﬁ ogwéhp&tertaﬂ]éhatgm gne@rﬁa HiyitghGin s Eor exdmple, in a

partiBhIN fot Ur e‘l(na‘? g{eﬁa %@ 11 donsQliahbes BF&#&: ddsential oil
protel n and po sac arl em c constituents o

chanhieal ocdngtituanhts, ma pdlyphahwiic spids, ebe faptisyaidinsmther fegtins, and the

polg%q%&@ai@gﬁé{eﬁﬁ%ed and g]grl %ﬂnf) Ry hecgs‘lkq 661 in the art as taught in

theRr@ehPinkadtfont hend ﬁﬁtlécﬂﬁl e @rﬂ%h%ﬁ:%%ﬁﬁrﬁhg %ﬁlouﬁt of change from the
purified | ectin-polysaccharide fraction may

inigdd| tanseritetionopef tthe esserdial | @hcdhﬁmgcaéxqmaf@wnts,ﬂf@r yisinge, to the

pre ete@tﬁe ieCt rﬂ&ﬁ Id%g_@c ﬁ&g ?{;I)rgf hafé ﬁ SS(SF i thg?r%&taggqndé? ‘%’ents for the
ﬁnziIBéxQITabtadn pbrrwst asikg tBasetadidnamembay, et aﬂs@lo@ﬂahefémcad reach the
met hod using dextran as reference standards, a

despyed genssrtiianaadiog cheyicakprotly.in fire fipl glerienecie gomposition product.
equi val ents may be obtai ned. Based on the Bradford
Subfractiein assay, a lectin purity of 16% by mass wei ght
of the fraction nay be obtained. Avail abl e evi dence
wouldfartheli catbedinmat dfhthe meomtioni fsgccmnpmtﬁmﬁscdmplﬁdm novel sub-
fracti are saccharl des ( out %
fra%gpﬁmf M Ee eqs'e@tl%uqlflcb ical ponsfigiepts v ?TS]lneii g(ﬁ’lt]ﬁlﬁon of specific
cheh ek %%hp% Quab el thud Yotfinfted w%&mbgnﬂhewﬁgl Rtdr@bl Phity acids have
or may further increase to about 50% by mass wei ght
themjfrea)esuw fpreenirationssinarpaseds fargdatreag@h/bre trieaglopxtraction composition
cipitation of the residue solution after a 60%
pm@‘fcﬁanol precipitation and extraction of the

P BRET AbbS sl okl febmengs ot B o

frac&16ﬁ§‘ 513 rtﬁﬁr Blrk 250 {3&%&&%11@'09%10%? 86 sBRucRBSRAA thel doncentration of
chem cal constituént fractions, novel polyphenolic

spe¢1ﬁg@h¢mmgl groupg lsu¢hr a% thudbmet hmntdd m@mthocyamdms have their respective
%}?Q ]]y %ldefrac nstgH E h as 99%
ConEﬁ? QU IRE eS’Fﬁ oprigasel i P CE °8§Pm88%‘ P uents in

th_e es ntl il.. fractj ons as hlé]h as.41%

nass
Gfondte FHDL oY Vepion FoChmRARHIarS oPlaBegovel sub-

fracﬁ§ns hbig hh@s patfeied  dREnPBLRACKMA! BRnlifalt Rénstituents wherein  the
pol yphenolic fraction, “as high as 50% of |ectins by

congrtrstioe phsrtecific dhiemidad gtdups pmhﬁsabmh@t lihatefl te,degting hagmepspective
as_ 90% sacchar i ht in the
conf ity B isasee R Qe aaer o Ted feigh SRBmP s gt
Mw ronments, rates of extraction,
Met ac extraction technol ogy used depend on the
starting chem cal constituent profile of the sourc
natMethads efifie pPrrsentdpeention ppeivifle pevel plder aarapesaipns{ox ﬁl@ treatment

andfﬂré\?elntlon 3P iR 008 E5rhORB %L R %{H&Jﬁ% QO{4 VAP LRRE species composition for

treatment of influenza may have an increased polyphenolic fraction composition
concentration, an increased polysaccharide composition concentration, and reduced essential

oil fraction composition concentrations, by % weight, than that found in the elder species
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extraction products. Specific nethods as taught in the
present invention can be readily determ ned by those
W@ RG07Iemod n t he art using no nore than routi nePCT/US2007/064286
experimentation typical for adjusting a process to
account for sanple variations in the attributes of
nafs‘teaplanhglamb ot gbgventinedl knowpr exdrssed prociughs. oﬁtrpwel elder species

al a pecific.attr tes,
coff B0 ot AR oR 5P i Ssbiel ARt IR Sophascula
dised¥etrh® havene endredel @BenHil dlhzﬁlde;&)?ﬁih%h@ﬁc &id fraéi@NddE@osition and
constituents, the pol yphenolic acids, the

a rehoRd pplymcgharide rasiongonpesitioanky ¥hweighbltherabentund s the native
eldt@%%eglﬁ% ﬁlglgi xglg%ah‘lfdrfb%n@%ﬂ%%ﬁm%gﬁ}’&t&&oﬁq%%&c%‘ Mo“?ﬁer eQample of

a sduel | dderi spdchee esrhpesition] efoer iitat@eiith ef adimetic dfsoﬂil&ﬁn @eémprises a
fromth initial concentratlon of the essential oi

COTRRRS QL haygR s ER tipessesed pelypPhenefigntractiong composition concentration, a
I t f
redggfgﬁlfgaa%ﬂbﬁge %@1#]6%12?19 C%nﬁsats%etﬁld%rt?t éss %}l(glr%p?ﬂ ﬂalcﬁ%n 9{)mposmon than
thatound at nacmf e pi@d spotciaspilang ntabegiabut krwtn @mnversiduabstraagon products.
her ei to reach the desired concen

o
B IRPRIS | GOEPTINe CREPPSIHQNS SRS, AfrBL o iles (ratio

dis@RUREP) I tRA A4 Constitbtié bAGEIRIRP spcid@lih Réihtion to that found in the
enbodi ment of the invention is conpositions conprising

natyyg\reant sugieri4l oz ¢e cementbf avaHable skisn spegies gixiraghuadussy. For example,
the %g&ﬁ{léltalille@é%g\r’\lﬁ; :) ucehnlntglge%s Sc?rc g{eglfletd r}g ?eelgt];?rg% tﬁf: ggﬁzgpenohc acids

and&imfhysfd&&,anﬂé b@{c%n’@ﬁtl(fnat tSyméedlyl ShehpM?phdnbﬁb facids or polysaccharides
respective concentrations increased for decreased in

may, ¢ ch@@g} %@qc&@s%wgnppé%themﬂ@g%ﬁgct cAapgiitaay fractions to permit
0S, s s
roPGHTEG ek, KT AR A0 RR Uty
conuih'mnmg ¢lad isclatedtant] panified \faeti@isrofohe o alveeof esaéntiah o, polyphenolics
cific ch$n1cal roups.such as, but not limted to,
é?/%ﬁl??la s hgl EopResitions My e myde- concentrati ons

|ncreased or decreased in novel extraction ) o _
followiing mathodsl@f taughtmag isordnintivigpalihar in combination with

oeREER v T AR R
entration

ggg@}ef s?%:rtlrgg alllJ %ntes t%t?cgnﬁfé%latég?n ‘?ﬂ %rgfn PHE QT neqare elder species.

Thd 1s1aiti rﬁaeﬁﬂ\tﬁa}f E@ﬂﬁCdnly\pbrtlcﬁD@iCtﬁB fplaat,| thd\gshi the beas eed Blower are the
decreased in novel extraction conpositions. Mthods of

mostpreferEed SN MARIELOf the present invention provide
novel el der conpositions for the treatment and
pr elhenelden spricias uptant thateoiall aray. ulw@rgoepmt@ctlw ijtope(to render the

matgna(a a\S/eeCI 1Cﬁlga[;§1§§,|0£n:gg%&o% (t)kfaitt gsalﬁsngl tfor extrac 1<|)rl1’I 1esnczo%templated

by ﬁl@f'ﬂ}6§dnt lifRnti 60 NRIGh PRt leRfactidf dtéperifelngel but are not limited to, that
pol ysacchari de conp03|t|on concentration, and reduced

whezein dhg materiabyisichppreds ipced ovherisied; aued melsisrized. icghr tagy, and the
start%/ﬁé"ﬁia%{al, p%?@o i)Jr'E@éxtIa%Hm st!ef)]s,tlp 81'1&1 gle ﬁe&lo&%}lﬁﬁlateﬂgﬂ' A preferred

pre-extraction step comprises grinding and/or pulverizing the elder species plant material

into a fine powder. The starting material or material after the pre-extraction steps can be
dried or have moisture added to it. Once the elder species plant material is in a form for

extraction, methods of extraction are contemplated by the present invention.
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WD 2007/ 109600 PCT/ US2007/ 064286 native plant

materi al or conventional known extraction products. A
woemeliowbhder speci es conposition for anti-oxi BEFUS2007/064286

anti - bl ood vessel damamge, and ischem c cerebrovascul ar

di sease_nmy _have an increased essential oil and
Sﬂ@3ﬂ¥§ﬁeﬂﬁﬁi5ﬁﬁéﬂéﬂﬂﬁgbkion conposition and a reduced
pol ysaccharide fraction conposition, by % weight, than _
t haMetlinda @f iextradtien wathe/presant dharenggreednaprissl papeessastdisciqspd herein.
n QN known extraction products. . Another -
In Yo IR 0 o S b e P JHERPEY wherein etder
specles llare haterial di alr@hited Aisimgr WPESridedi8 @Straction (SFE) with carbon
conposition havtg%?an i ncreased pol yphenolic fraction,

diogislgas the seliertdrE&idz) 4bat g follpwaddey, er) op 810y seleerdrgxgaction steps,
it PR e ent i i [ -
sucHORPOR ot AP ARG AREE b iy pAf AL Mrbent extaction
prop¢saest naddétioral otier kinethods comemplagsdaforethe r @esanorinvention comprise
roducts. Addi.tional enmhodi ments conprise conposition ,
extgaaﬂﬁr Pé?siﬂa SRPYieY @anwﬁpvﬁlgln@r%bqr@rgaalﬂ%ﬁﬁm roHperant chemicals,
rh Ea6R! GRRShtdl f 1 i 1 &edd t t
o rlglgsgt i onrgat o that fo%hgﬂigsﬁu?hléaagaﬁlggﬁop gﬁg n’g%er Fapo euren
chromatography,mesic¢ulardwgpiringdol pelwhere and peledr dsown e tadtion methods. Such
r.oducts. For exanpl t essential oil fraction
teclfid{en St (5 bkl Ui i o LA PROPSPERS: QBB RS of e present
inveRlonPReN ki frepirtd by ARHIIA BIhMSREE AR 6818 depicted schematically in
_~concentrations. Simlarly, the polyphenolic acids or
Figwsp ysacchari des may be increased or decreased in
relation to the other extract constituent fractions to
perHliet inveotie! imodurdss i praesssescfoe ndonedntiptiog i (perifying) and profiling the

conpasitions for. s i.fic biological effects. . )
essGAb oM 5 PRe" PRk St SREPRUPHY el ¢hgchbhairisbpging SCCO;
tectloldB®! € THe @Saibh ahclBlésS thd GtiRERIRhI 66 theNFi@Tsoluble chemical
pol ysacchari des, novel conpositions my be made. The

congignergnphejderantee fr exempla, ghesseaijallod ftastian phbighipyody (bygh essential
- s ' i i 1.h .\t iscl r
it S B SERANAN bRk Rl E RO ABEs o SO, process
whestiarthe nglivighglrdn@midad cofstitiadts vithin sn pktedttiond @ tib@imay have their
fromone or nore elder species. The plant materia

I :
cheppigpl penstifeniigfioner prodiesiterede For sxamplen¥efgR2 fragiang} separation of
the %:éine 1&%}1 déé‘f?ﬁtétgélgtls éﬁgﬁlgf gﬁ?gsr?gfti%ro?gfrgang)ﬁ/ }%%iet%] gigrmgf%%r@lal extraction
of cprt@nexdentigltdibeorspepsds ralativertdehe dther essattial bdlcompbandsrsych that an

articular for and any formthat is useful for .
essegpel oiL it bR Fan BF 859‘{“69‘{ Vb aspaeERelon EFfrfagncompounds
grearttGiarPthe vEdechAalidPsr Fh&RDnipdahdd eExtRidlioR b t1ROSssbtHl bAdhemical
to, that wherein the material is chopped, mnced, o
congﬁu@@gj gﬂghegqﬂldm.rs@gmpmmrs%az ag taughton tfag rpme,sealhmw@mtg)n eliminates
the ﬁ%gargé iogc?c ]rorfgtggﬁl %:1% sr Iwgc{ B{:ol%é e_rs %krelﬁl&aréll?aglﬁslr g'gctl%tngﬁgﬁ of The extracts.
Carlpdrediexide ¥4 h&tlra$ bRP sFOBRloSed pesdudtlimibardingdfedient in many foods and
pul verizing the el der species plant material 1into a
beverpgrs. powder. The starting material or material after
the pre-extraction steps can be dried or have ' ,
nois saematic diagranp of the n@bedstaf exehation of fediielogisialy active chemical
teri LS .in.a formfor xfractian, ..net hods .of .
condfibia ettt is BBnBa b B T PRbeuuBRbRRASSS brmigainy but not

limited to, 5 steps. The analytical methods used in the extraction process are presented in

D

the Exemplification section.
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-32 WD 2007/ 109600 PCT/ US2007/ 064286 Supercriti cal

Fluid Extraction of Elder Methods of extraction of the
WEe@3aome00 nventi on conpri se processes di scl 0oseRCTIER®0TI064286
In general, methods of the present invention conprise,
|n1part netqods mhereln elder speckgs plant materia

(SFE) w t h carbon | dIOXI de as the sol vent (SCCOZ) t hat
i s Dot tothedylisopholsc cmatum)oﬁths @hseatiil gy hompbdliapsoledregsncluding, but

such , n limte wat er r oal cohol i c,
nmaﬁ‘?i‘“%‘??‘? ﬁt&%p?pg‘feﬁ?& Pl VIBe‘ﬁ]Pereﬁ{lﬁi &glyrclj GRetalg Pap deeused for this
extRRebh ;pﬁf&@és o&ines sbYRE Redse E&Hﬁ&ﬁH{sa&ﬁﬂe eg’é’enﬁﬂ%lpﬁl%s\ﬁﬂﬁtﬂe steam

i nvention conprise extraction of elder species plant
distiationinady alsn bryused hean extpetipe peckssent s, ref ri ger ant

chem cal s, conpressible gases, sonification, pressure

i qAi g¢nemﬁzeaicdeismiptiolni afths peteattion vfitleressamtinleoil chemical constituents

chro a | ecul ar in ri ted polyners, and
fro g e Dl e S8E% SRSt his diggRmitsded Bigyre 1. The
feedAENN O B dkRe %ﬁ)lﬁﬁh' ellde?lsjeri’)nOII ﬁ@wé}r bbouk 146 %sﬁ‘)s PAfelextraction solvent

conmposi tions “of the present |nvent|on ni ay be
210pltsemﬁr @dbduydlaxmlet Higltanobmay ibsiusgd ahe ceselysntd élﬁlecﬁeed;‘stock is loaded

chenmat 4. Th t
intof B SEE et uhel 2 Adl puskt Apt SR BB B Rr R omprises
hqutehed OEESf‘ﬂfwmf;i'ﬁo% b sRgbeO¥I thﬂoﬁ%ﬁj a$0blePtEa CONRUMYIS The CO; is
from el der ant material usin t echnol ogy. The

compigesed r%ﬁheudﬁ@rqﬁd@gssvwndr&ms thn@ughdhe &fedsthek ini the @xtraction vessel
whe?g ltﬁ{abial%ss%pee Erlllcf: ?e e‘r:a(l?l]ﬂ% % e 8% ﬁ)[e cl)ng esm%it I%Velf the pressures for

an esse rac

extr(al‘:’tll(ghraﬁg»é f6inl ddout 60 barCtB@('}OCb@if aDiksttehp@Bfure ranges from about 35 °C
concentration). Mreover, the invention includes a

to aboa@® %r. otkesSCChh exiaationh saughidheréidasd profeeatily gbrformed at pressures

st ents wthin an tracti fracti on
of of figst 1 5%&?{% 3/teBpsatirs pbaIeA AP 06> B w%efl?rgggably at a pressure of
I b t 0 .
sboff §Fbcte, 0L KATR £ toridbitd JPRLORT ¢ IRHROT. Ohe time for
extrhctiont fooa smgfemtet@ df eetrpmtieheneget fréth abaitr3@chinates tofbout 2.5 hours, to
ain sentl al oil, conpounds relative tq

t her
abols L BRYF al b5t Ve rip destsetiouis kyrirally aheut é@§%ﬂté°élea§1 pf the SCCO,
extr8tidn@Ct TR GS & HiQR82NTRE RAAMELHuidd) Ad %roﬁled essential oil

concentration of certaln COﬁpOUﬂdS greater t )
chemizat ennstiwdnts 30f aret then ®rbln¢od|m:|$oll®t¢rr alctsepmatof sahred in a light

essentl al, 0j.| chemcal. c uent s of | der,
ProfEciig; glass hattle ascpored i PISEOTG et TA/EHE BRdstock 10
mat&idl 'Hléé}faﬁ@éxtratc% MSLofd stbPpbdoe®y ??%Uﬁ@ 01? UHEERH $heRGulting extracted

provi des si mul t aneous fractiona the extracts.
and Qarifiod ediiemes&batlalsom fraation 3D iamdlledddeirba onegioledtor SFE or SCCO;

systgrrgsgtr §t5 élg %91}11\? glg d( eggllFredld? §%%2¥B{ 9 ds 'aﬁlged gxtggeted purified and
prof¥d lehder | @5erfihl toh%dbﬁ%dﬁ%h@ ol ¥%602Gh] 80 LHbaRpsiAdly and sequentially
constituents of elder is |Ilustrated|n Figures 1-4.

collertted e cmcqmllgcptOpSBE ewem 20t ydterratively, dum @ctlonalrﬁEFe glystem, the
net hods used

SCdé)%’t reétggétcgcg eéc}e& c eg@& %t | ?Ctglg%ln{réag g% segrega{eg 1nto collector vessels

(separators) such that within each collector there is a differing relative percentage essential
oil chemical constituent composition (profile) in each of the purified essential oil sub-
fractions collected. The residue (remainder) 40 is collected, saved and used for further

processing to obtain purified fractions of the elder species phenolic acids and
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the Exenplification section. -33 WD 2007/ 109600
PCT/ US2007/ 064286 STEP 1: Supercritical Fluid Carbon
wor@ilesoExt racti on of El der Essential O DueP@DUS1087/064286
hydrophobi c nature of the essential oil, non-polar
solvents, including, but not limted to SCC2,
polyeacshasides e tAty pahedigiehie el 'fh@rmV@ttWI commitsa%t extragiing éha elder species

feeﬁﬁf)cl& Ilﬁ'at% # gt%ﬁlﬁft @f@ > ext cﬂ&? at a&sﬁf &fl%% bar to 500 bar and

onen & ese ar e Vi st eam
at zdte$ﬁpe|raitﬁﬁel B Sy 3 RCSedogo B(S%ﬁd 281169hing thd amacwa elder material after
Er ocess. A generalized description of the extraction
eacgfstagie A seemdicambodiment wéﬁh%mve@mmmm@ sxtractiggntiichelder species
feeaﬂbcésofﬁ%te%allhg% ?Jagtfcgnfg trag%c%cgf(yress%re%i Oo%%roa‘rggﬁg 500 bar

groun

ancﬁdt@&éﬁ@éﬁaﬁbhr@ bethlean8s °C &h@ @0 %d%ﬂb&tmgﬁh@ edcteiCdld inaterial in
solvent 210 is pure carbon dioxide. Ethanol nay be
diffggag cabectorcyessaly a/tempdetqrnénerde@ushtmm (p@ssumd@nperatma; agd density)

ond Sefl i) BHH I8 L8O o R et B8 2R ¥R ot -

fradtioantansdsitiong efrora s&eh dfhmeugllnltastagm legtradtérs 2orGa2 dﬁ’ﬂamg collector
The CO2 is conpressed to the desired pressure and

| VequlsoG%aqﬂﬁ%kﬁgﬁe &2y be gaftigrad and ysed indepengdentlp QT gk becombined to

t
forta o rfte IR S dSRIRRI R G5B SnbR PRl i essonial o
chefmarincadmbitiien6 Gortmantrattmnfmﬂ iphighanat biver lhenmmlt &tunden the native plant
ranges.from ahou t o.about, 90 C
maiggiily g i aﬂgveelaamﬁtgi%r@stwca% PEeduetsy aﬁmlcgl@w E i@l gield of the
esseﬁftﬁﬁ%ﬁ‘lr @acti R | RSt sptOEs BREridNdsiflg t£ @Hl%[eafsfébem‘ﬂf(m?él SCCO;

|l east 35 C, and nore preferably at a pressure of
extratimn is5abaa 9% ¢>55% tsdrthe esscatialaoil ehpwicat gewstipfentsh bt %o weight

{
havie ) &% 8 ot SORrBIT angR TSR EER0 Ose T Rppnciont of
the QratD Ol cohtrasthidlistal $iold FIRSIEssdntHO Bl fradtiéh SOMMEAYr floWvers using a

. feed ratio is typically about 60 to 1 for each of the .
singdg-siep m@gmla]aggpygagaxtrmémg@;abpgt }é%y@ﬁé&ﬁ) oﬁ'ﬁ@ essential oil chemical
con&ﬁﬁérﬂ{ja%ﬂ% 612551515 'v{elﬂélgpg\qgg af Qse%xtLaggnlco %dlsﬁiuent purity of greater

tharc 05Y£bY anaserwagitasfither extgids e Theke dathl @ﬁions@ﬁt@ttﬁﬂt ihe eelderbemes
|ass bottle, and stored in a dark refrigerator at

confain ghout & Gges hees@asatiation of eateaalgil ﬁ%i}}P%Jél é)ﬂi‘?’rna‘é‘teédhe flowers.
F |
For B e TR RO o Y fLdtrik DL Mied RO 2R G specics
feed3®ck snateridl eAmMampleaofcn]me egmhdtientposceSHEndre fSGEGR Example 1.
system 20 or in multiple stages (Figure 1, Step 1B)
whén ethis thygerigixdntl Céxachpiel ruisnige el daiberry pasofhiel étdetbelerthe extraction
essential oi] sub-fractions 50, 60, 70, 80 are

condjHpry wWew| st wherewdhe éqmneaatws ranges Bemed)-80,°Q apghthe pressures ranges

I t
rorf BB, FEROLSFTE o LA’ Yob YRty n e s and
9. feedstock material may be segregated into collector
vessels (separators) such that within each coll ector
Tabl'8. Effests df WrhpeRbtuftd pfeBbid, A@ tRES 68 BUATR L&HEBL didkxtraction yield
oi | chenical constituent conposition (profile) in each

usingfeldereriyiasi fe¢dstpckssent i al oi | sub-

T=40C T=60C T=80C

P (bar) 100 300 500 100 300 500 100 300 500

. 0.64 0.915 1.00 0.297 0.834 0.94 0.227 0.751 0.88
Density
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fractions collected. The residue (remainder) 40 is

coll ected, saved and used for further processing to
wW@Raoaitovepur i fi ed fracti ons of the el der speci eBCT/US2007/064286

phenolic acids and -34 WD 2007/109600

PCT/ US2007/ 064286 pol ysaccharides. An embodi nent of

@3 i nvention conprises extracting the el der species

?t—fed?t—eek—nm—ef—t—at—uﬁ—ﬁg—mﬁ—m SCER—extraction
M&EEMY pressure of 60 bar to 500 parand at a

tenperag g5 e beggween 35C and 90 gand ggkTecting ThHeo  3.21
extracted el der material after each stage. A second

qpbodi nggs ofgidhe igwenti on commys sesse8xtracting ehe  7.58
el der species feedstock material using fractionation
36C2 exbs acté.oh at pressures of05%60 bak6éto 500 baf34  8.69
and at a tenperature between 35 C and 90 C and

@0l | ect 9.6y t he92xt ra@d ed el der W eri 87in diffefPhg 297
col l ector vessels at predeterm ned congl tions 8.19 979

@pressut-d! tedfreratlite, and derfsiry) ©
@étedet e£§3 gleg%ﬁgtterygl ed(otéo”e) 8.53'¢ r?%y'“ Bds 885 986

ract puri éssentl'a sub- fraction
GQMPOSI ns §pom of the ti-spage extractors

or8 in d%??erlég colefgérjtor vessrgjl”s (f?actl onal system

¢an be seprieyed and used i ndependently or can be

conbined to formone or nore elder essential oil

conpositions conprising a predeterm ned essential oil

chem cal constituent concentration that is higher or
TabIBVE" GEARS td?l@fméa‘l) WathpoBitibhe ofldeyeril 8TTO,M@sedtladloiloextraction

I'n conventiona der "extraction products. Typically
fradtioss txitatedyit differaft SFecondigiven(trmperaiuke-f raad PrSAUP R AR

el der species berries using a single step nmaximal

SCCO2  extraction i s abou®090% (> 95% of TEHE *6ssential  T=80°C

oi | CheEItC?J sconstituents) by % weight having an

essential o chem cal constituent purity of greater

pddrap. 95% p% mass el 9o of  Ede exfopagbe | n oot raseq 300 500

t he total y| eld of the essential oil fraction from

erdery fTovwels usin@za sSingle stem.maxi mal SCCO2 ‘ 1.03
extract on is ab ut 1 5%(>950/ f the essential oil .
“ehi ; BSs O ghBOBavi r?g44an 232 106 068
 che onst irity of greater

t han 95% b§/4 mass ABght of "t he extQ‘E?bt 2PRese 'Blta 081 064
denonstrate that the el der berries contain about 6
ti mes?t he 18dncent PEBi on%df e88Ential oil conpounds
t han does e flo S. For exanpl of ,t.be pr nt 59 0.3
. ? Itghe Wilop., 0190 SE2TP & sthe pregentos

i nven |on el i'es were used as the native
el dergspeci,gs fegggt ock matgrpal .o A exanpl e af3 t his 0.52 3.4
extract| on process can be found in Exanple 1. In this

expery ment g¢ exanpl e ugiaag ebdsrberry a®.36he 024 032 0.16
feedst ock, the extraction conditions were set. wher ei n

1062 041

034 063

2.02

003 013 o012 88 o 03 07

12 31.7 006 0.19 035 2.78 087 1.6
13 34.4 0.02 021 042
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T=40C T=60C T=80C P(bar) 100 300 500 100 300 500 100
300 500 Density 0.64 0.915 1.00 0.297 0.834 0.94
W@2®27080751 0. 88 -35 WO 2007/ 109600 PCT/ US200F¢ 64R8B064286
(g/cc) Time (nin) Y ELD (@a 5 o 00 3.68 1.49 1.34 0.00

3.21 10 0.52 6.1 8 0. 54 .
6. 7814 05 35856 4. é&gs 69 2d’ 033 @?go 7%3% g 27 0O 1
5.93,9.57,.30 1. 1é §.42 7.12 8. 35 881 8.19 9.79 60 011 029
1. 53 63 525170. 80%8.53 9.39 0.45 8.85 9.86 90 2.09

8.9844.6338g71 9.43412Q908. 10094 31 obable 9. GC-M5 039 027 03
chem cal conpositions of elderberry SCCO2 essentia

oi | extraabipon fopaeti s extract edisat doffer 687 SFE 052 0.92
conditions (tenperature-T and pressure in bar). T=40C

T=60@ T=8G&1 Ret. 0TbneOR8ak No3 (min) 100 300 500 Pd8 022

300 500 100 300 500 1 7.1 .0.02 0.17 1. 03 . 2.7.2.0, %

251 219

0.5418. 05428 6845 3. &95@ 0 19810, 45 3. ;
181 081 0.64 4121003 6.07. 0.
. 0.64
0.2 6091 #4547 3,089 230$_590%1 Y3, 6o 1493 050571200 047
0.1 1.4 4 7 18 0. 31 0.23 0436 0024
0.3 é 4;§ 19 %dQ %8§3 0.33 1.89 1.48 1.16 0. 62
0.4155,9 19g4 O. 0209)-3080.%51 0p86 0.5 0.3408563 bA2200B6 035 043
0. 5.59 0.27 1.07 5.23 4.46 2.94 2.02 11 20.6 0.03
0.1329.12 49288 0. 6.09. 30067 12 31.7 0.06 0.19 0.35016 029 05
2.78°0.87 1.6 13 34.4 0.02 0.21 0. 42
24 49.7 0.02 0.09 0.39 0.23 1.2 0.06 0.64 1.06
25 49.8 0.06 0.07 0.45 ' 1.01 0.49 0.31
26 499 0.13 0.29 0.2 0.92 042 0.01
27 50.1 0.11 0.12 0.66 03 0.25 0.27 0.29 0.22
28 50.6 0.03
29 50.7 0.07 0.15 0.22 0.42 0.34

i . 79T 1BBY 955 65

31 51.8 026 009 685 028 042 047 027 0.38

32 52.5 0.12 0.15 1.38 0.21 0.5 0.2

33 53.0 0.26 3.22 0.08
’ 35D 05 742 338

077 169 089 062

36 55 013 01 073 0.5 0.17 0.08
37 56.3 004 0.11 007 024 1.3 115 0.14 068 1.13
14 1638 1271 801

s 024 13 086
40 57.8 0.05 0.37
oBEe 1012 721 456

42 58.8 025 022 1.06 0.24 023 026 033
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-36 WO 2007/ 109600 PCT/ US2007/ 064286 14 35.8 0.02 0. 24
0.13 0.88 1.07 0.6 1.12 15 36.2 0.02 0.11 0.29 16

w@003/1®60 0. 08 0.11 0.02 0.39 0.27 0.3 17 42rQr/0S1R7/064286

-38-

0.06 0.18 1.02 0.87 0.52 0.92 18 44.1 0.05 0.25 0.3
0.4 22 19 44.8 0,2 Q 19 0.53 10.31 3 7. 46 1
2.19 920 N 0. 028 o%‘% é?os 0.91 o§é7 0.53 0%5% 0-55
0.64 421 45574 0.16 4 0%49 1209653 R 480480. 03 4. 0509 108 075
0.16 0. 3 42 0.36°0.35°0.43 "23 49.2 0.01 0.06 0.16
=20 @ 49.7 0 02@@309;2 498 235
1 0ﬁ0616;97”0443 v g -
0. 0. 92.0.42%. 01137 5 0. 4520, 1287, 6618 1193 489
0 0729092 78 50.6 29 5007 0.07
0 4@;22 @242 0.241130 852 3. 57 8181 51834 642 1834 238 119
7:i07 1869955 6 .51 31 51,80 96 009 6:85 0 28 o:§2 '
0.1740. 27 B-38 3282528 12 0. 15 4938 (91 0.5 0. ¥
53.0.0. . .08,,34 54. 1 16.17 6.13 12.53 0.
3.524§o.56§:42 13%%335 548 0.7 0. gi?o 08 0. 18" .3i%g 23 131
0.7753. 69 .89 0. 6%s 365 0.13 0.1 0.73 0.5 0.17 0. 08
37 56.3 0.04 0.11°0.07 0.24 1.3 1.15 0.14 0.68 1.13
38 5812 5.5 8. 8206508 9.95 5.32 Al 16.38 12. 71 .01
 3957.50.88 1.22 0.83 0.8 0.52 1.08 2.24 1.3 0.86 40
BT : $939 5067 25 6767 3.5015. 55 478 1068
LAe » 1 0.22 1.06 0.24 0.23 0.26
0. 3353 - 37 6@ 2007/00996004PCT1.282007/ 064286 036 03
54 64.7 0.22
o7 ise s o 07 09 111
687 o4 o4 03 039 038
57 694 0.1 0.37
58 69.8 0.09 0.24
59 70.1 0.09 0.02 0.61 0.91 0.18 0.75 0.91
60 70.9 2.47 0.27 11.49 0.32 0.29 0.27
62 731 0.1 022 05 o046
63 74.7 0.36 1.96 17 7.93 15.38 22.31 2.25 9.96 23.1
64 75 0.17 0.37 1.6 0.46 0.44 0.28 0.6 0.27
65 75.2 0.32 0.67
 fes 023 08 13
057 077 086
fatty acid 71.41 17.81 17.54 55.76 9.77 8.8 18.32 22.62 10.08
C16+C18 70.55 17.08 17.46 55.58 9.43 7.91 16.1 21.73 9.46
ester 514 18.3 12.21 13.69 25.11 33.39 7.15 17.76 36.06
alcohol 16.46 26.63 16.42 24 .27 19.13 27.43 50.67 36.07 25.74



43 59.1 1.98 0.49 12.97 0.5 0.54 0.58 0.55 44 59.7
0.33 0.47 0.16 0.82 0.58 0.54 0.9 1.08 0.75 45 60.7
Wa2ep4/1m660 12, 8 1.46 0.92 1.73 4.98 2.35 46 61PGI/ES200B064286
2.94 11.33 28.45 4.62 2.87 3.18 11.93 4.89 47 62

22.11 8. 3 38 62.3.,2.
22370, SPRHEon S8 B 4098, ows'] g ety Ppe; ses sw
1.31 5 o 2.8 6914,@16@}&0]\;%04%02&%2@3]8
d 1784 1 30 514 82
0.13 0,%%9@%6263704 101875478 10. 88 53 64.
0.09 0.¢¢ 1. 28 0.93@40. 3894 6437 0.92% 55768. 1 8%3;88687.31 85.44 854
8.831.38 0.77 0.2 0.9 1.11 56 68.7 0.1 0.4 0.3 0.39
0.38 57 69.4 0.11 0.37 58 69.8 0.09 0.24 59 70.1 0.09
0.02 0.61 0.91 0.18 0.75 0.91 60 70.9 2.47 0.27 11.49
Taflte %% %l&’e?bé}r_)zgsséi'na?aﬂ%oﬂmﬁoﬁéﬁls%de%ﬁﬁ@@by &clvs. 1 0.22 0.5
0. 0. 36 . 93 15.38 22.31 2.25 9.96
PeakZJR& C"om[pgun‘dndn{e S ""_’C;&S@ J ‘?ofrﬁuﬁ'"‘ 9 '1\¢‘f’v$:s UstBctde £/ 0O | category
75.2 0.32 0.67 66 76{4 10.52(4.25 0.45 1.14 1.68 0. 23
# 0.8™1.3 67 76.8 0.36 0.48 0/31 1.04|0.64 0.57 0.77
O. @) fatty acid 71.41 17.81(17.54 55%.76 9.77 8.8
18.32 [22.62 10.08 C16+C18 70.55 17.08 17.46 55.58
9. 43 7. 91 16, 1 21.73]9, 4 $ 4 3 12-2113, 69
D 2 e s 17 padEsns] Cgﬂ[‘@%h 18206 2663 C7 aldehyde
1642242119132+ 43—56—61+36-07 ‘25.7‘ B/o\g/\lﬁ
2007/ 109600 PCT/ US2007/ 064286 g I o rz . 66{36.16
Ho. 1 [P HBeRIgE 4, 21 5125575 467 1Ehyde 0 a7 - | C7alehyae
1480693 517/84121593135: 14 82
3| 84 | 24-heptadienal, (E,E)- | 4313-03-5 | C7H100 10| SN C7 aldehyde
4| 12.1 | nonanal 124-19-6 C9H180 142 S~ C9 aldehyde
1,3-bis(1,1-
5| 17.5 | dimethylethyl)benzene | 1014-60-4 | C14H22 190 aromatic
6| 17.7 | 2-dodecenal 20407-84-5 | C12H220 182 ST C12 aldehyde
ﬂ_/"*:@:) .
71 18.0 | 3-phenyl-2-propenal 104-55-2 C9HSO 132 ¢ aromatic
8| 19.0 | 2,4-decanienal 2363 - 88 -4 | C10H160 152 ~~~set | C10 aldehyde
74630 - 40 - o
9| 19.7 | 8-methyl-1-undecene | 3 C12H24 168 I C12 alkene
10| 20.1 | 2,4-decanienal, (E, E)- | 25152-84-5 | C10H160 152 "STSTNTT) €10 aldehyde
11| 20.6 | hexyl octyl ether 17071-54-5 | C14H300 214 ethaer
12| 31.7 | l-undecanol 112-42-5 | C11H240 172] S ~~o | C11 alcohol
13| 344 |23 3-trimethyl-octane | 62016-30-2 | C11H24 156 H/W C11 alkane
14| 358 | Unknown 1
15| 36.2 | p-Farnesene 18794-84-8 | C15H24 204 T C15 alkene
16| 38.8 | Unknown 3
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t ot al

oi |

99.34 98.9 92.31 97.7 77.68 85.98 87.31 85.44

85.4 Table 10. El derberry essenti al conpounds

WO centivdeped by GC- MS. Peak Ret Conmpound nane OASI/ES2007/064286

Formula Mw structure category # tine

(m

n)

[OR

’) hcpt '\na! - (l:) 1QQ’)O L_\L_\ L_\ r‘7|—|1 ’)r\ 1 2 VI a! d h}yl 20P
2 2-Heptenal, (Z)-|57266-86-1 C7H120 112mmm¢(
8 di enal , {9 g) fgg%g OE-% 7H100 110 C7
lz d%z%y Zﬂodﬁca%g&-me%lgfi 16 %Z ) 3 89Hl 6& 142 --' C9 C13 alcohol
detiytde 1 3=bis(i 15 17 Sydimethytrethyl )y benzene ]
1§ 4-1gp T lﬂOdEfalif’Asz 100 Zrrfhe | €829 1 F58odecenal C12 alcohol
20407—84-5 "1”L"’d20 1‘237, 0" dehyde—F+180——————
3l phenyf PBREYGIh Al ~10%8785% | coHgo 132 arlomati & B 19,4
12 4¢4c$eumlﬁ¢celr¢a¢r 2363 - 88 - 4 8CIQ0PHR02 15254|C10 al dehyde | €13 alcohol ester
4630 + 40 N N1\ -~ ~of 12 alkene 9 19 7
28 LNy '_ gg?g ]SS%—IZ%O 2-0-% VT | czak
§,4- deca?wd‘énﬁtg “igefitie £ i3 B alodibo 152 cio allane
atdehypge 1t 4U 6 trexyt—octyietter 17071 54=-5_C14H300
2P 478t hiaeddechdicdid 7 11 sndfeczanoI014H220A¢-522E11Iv~l240 172 v | Cl4acid
viv _Clid alcohol 13 B84.4 2,3,3-trinethyl -loct ane
2208 8- B0nkRov@2 1H24 156 Cl1 allkane 14 35.8 Unknown 1
15 36 (i-Farnesene|18794-84-8 C15H24 204 C15 al kene
2316 438. |STagpderrosin 3 - 39 WR42087/C1E2800 | PCTZ [US2007/ 064286 C14 aldehyde
Q17 42, .2 2-dodecano 2-nmethyl - 1653- 37-18 C13H280 200
Q13 al cbhusnanedig, %4, 1/ 1- dodecanol 112-{53-8 C12H260 186
2401294l cadmgh- 2- propensizes-acs d c1@9262 04 119 44 °* | C10 alcohol
tiri decyl ester 8 C16H3002 254 C13 al ¢ohol| ester 20
45.1 3. 7-di net hyl -ungdecane 17 gg@o() C13H2g 184 C13
al kane 21 47.4 tetragdecanoic aci 544 63-8 QMH2802
2."2 2 g9.§:1 4ca§<tuiled 58-08-2 194
276511 -
26| 49.9 | pentadecanal 9| C15H300 226 C15 aldehyde
2-Pentadecanone, o
27| 50.1 | 6,10,14-trimethyl- 500692 | cismseo | 268 T T 7T 7T C18ketone
/4"{. {
28| 50.6 | octadecanoic acid 57-11-4 C18H3602 284 o~ C18 acid
29| 50.7 | Unknown 3
30, 51.2 | 1-Hexadecanol 36653-82-4 | C16H340 2421 NSNS (C16 alcohol
31| 51.8 | octadecane 593-45-3 C18H38 254 — ~wmee C18 alkane
Hexadecanoic acid, o -
32| 52.5 | methyl ester 112390 | ci7m3402 | 270 ~ V77T C16 acid ester
9-Octadecenoic acid .
33| 53.0 | (2)- 112-80-1 | C18H3402 | 282 W C18 acid
34| 54.1 | n-hexadecanoicacid | 57-10-3 clem3202 | 256 L 77T C16acid
hexadecanoic acid, N S R e o
35| 54.8 | ethyl ester 628-97-9 C18H3602 284 C16 acid ester
36| 55.0 | Nonadecane 629-92-5 C19H40 268| s~y C19 alkane
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22 48. 4 Unknown 2 23 49.2 Tetradecana
Cl14H280 212 Cl14 al dehyde

1, 8-

nonanedi ol ,

WOreaongtd96064725- 73- 4 CLOH2202 174 HOk--~ OH
C8H 1 ON4O 25 49. 8 caffeine 58-08-2 2 194

0 f"1 L'.I_I’)f\

226 f"1l: o-\l
A

124-25-4

8 24 49.7
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¢
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6292
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NO 2007/ 109600
7.2
68 T
06-42-3

fecane

C18 acid ester

- oct

18Pi36|Ccid68e C18 al col

decanol 112-921

nd12-95480
5 Ci8H3

5T2@&4nkr

owWa2

0 270 C18 al

6 41583~
cohol

9,12

C20 alkene

568

%@%;pn0|c acid

C19H3402 2

1028658, §
D4 Cl8 aci

(

3 I
CE&%E%‘er

efr
%§i3 59.1

PO,\/ v AT e
1 E)

Fcosd
60.7

ne 112-95-8 C2
Stearolic acid

DHd2-—282
506-24-1

frkene
C18H3202 280

46

61.6

9,12-Octadecadienoic
acid (Z,2)-

60-33-3

C18H3202 280

C18 acid

47

62.0

Linoelaidic acid

506-21-8

C18H3202 280

C18 acid

48

62.3

9,12-Octadecadienoic

acid, methyl ester,

(EaE)'

2642-85-3

CI9H3402 294

1 €18 acid ester

49

62.7

9,12,15-octadecatrien-
1-ol

506-44-5

C18H320 264

C18 alcohol

50

62.9

Octadecanoic acid

57-11-4

C18H3602 284

C18 acid

51

63.4

Unknown 7

52

63.8

hexadecanoic acid,

butyl ester

111-06-8

C20H4002 312

N

\/\/’\r‘

C16 acid ester

53

64.3

octadecanoic acid,

ethyl ester

111-61-5

C20H4002 312

C18 ester

54

64.7

heneicosane

629-94-7

C21H44 296

C21 alkane

55

67.1

squalene

7683-64-9

410
C30H50

56

68.7

Unknown 8
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These results demonstrate the effect of pressure on the kinetics of extraction.

Higher extraction pressures result in the system reaching equilibrium at shorter times

with less amount of CO, consumed. The total extraction yield increases with increasing

extraction pressure due to the density increase associated with pressure increase.

Interestingly, a lower pressures such as 100-300 bar, the lower the temperature, the higher

the yield again related to a higher density. At higher pressures such as 300-500 bar,

temperature has far less effect of the extraction yield. Although a higher yield and greater

efficiency of extraction may be achieved with pressures greater than 300 bar, 95% purity of

the essential oil chemical constituents can be achieved with pressures less than 300 bar and

temperatures

of about 40-60 °C.

In the experiment range investigated, it can be clearly noted that there is a

competition effect between temperature and density. This aspect is well defined and

documented in the literature, where an increase in pressure, at constant temperature, leads to
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In Table 9, the highlighted compounds are the higher concentration compounds
found in the essential oil fractions. It should be noted that the ratios of the compounds vary
with different SCCO, extraction conditions. For example, at low pressures such as 100 bar,
C16 and C18 fatty acids are in higher concentration with a low total extraction yield. In
contrast, C16 and C18 fatty acid esters are found in higher concentration at high extraction

- temperatures.

Interestingly, squalene is extracted in high concentrations of about 23% in the 40 °C
and 300 bar essential oil fractions and lower concentration of about 8% in the 40 °C and 500
bar fraction. Squalene has been investigated as an adjunctive therapy for some human

cancers. In animal models it has proved to be effective in inhibiting lung cancer. It has also
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onstirtuen can usi ng

1 01dmﬁ)feet1ﬁ'1&§ BbE ntwradinidsOB Sor rﬁb&@hirdesf feﬁf eRbi @lanﬁEE Figure 2 shows a

extraction
three-stage process, where the second stage and the third stage use the same methods and

conditions. An example of this extraction step is found in Example 2. The results are

shown in Table 11.

Table 11. Leaching extraction crude phenolic acid yield and purity of elderberry.

Yield Purity (%) Yield (%)
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A variety of affinity adsorbents can be utilized to purify the phenolic acid chemical
constituents of elder species, such as, but not limited to “Amberlite XAD-2” (Rohm &
Hass), “Duolite S-30” (Diamond Alkai Co.), “SP207” (Mitsubishi Chemical), ADS-5
(Nankai University, Tianjin, China), ADS-17 (Nankai University, Tianjin, China), Dialon
HP 20 (Mitsubishi, Japan), and Amberlite XAD7 HP (Rohm & Hass). Amaberlite XAD7
HP is preferably used due to the high affinity for the phenolic acid chemical constituents of

elder and related species.
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Tabl e 12. Mass bal ance and HPLC anal ysis results on
different fractions eluted from XAD 7HP col um.
w@apheePurity (% Weight of each conmpound (ngRCTOS2M07/064286

Tot al
T

CO%I’H

Tot al

henol i ¢ ant ho-

H: dMassghalangg ench HP
5 78.27 4.02 1.95 12.55 1.45
0O 0.00 0.00 0.04 O. 00 0 00 O. 73 mashing 0 00 0. 06

Tot al

CY3

Tot al

solid phenolic antho-

CY3

acids cyanidin glu Rutin acids
giopgififerey frchanseelyted from ADSS

akysis resy;

effluent 0.00 0.01

G.G 00—0-—066—0-06060006 1
SER g %(%E 0. 78 0.09 0.00 0. SRR {%‘?ﬂ“ﬁld (mg) | Total
27.81 431 023 12 12 1. 06 0.44 010 0. 05 solid
(18n) “31om 4B 67 2. 60 6. 38 0. Al B 78] 0. 03
F4 (| ()Tgﬂerﬁgc U2 LCYB 5.74 4. éﬁl golgg NP 04603 (e)
0.01 |F5 (1/m)) 31.87/1.291.01 1 158°13.47°0.55 0. 43
6. 88 (. 04cidf6 |(cFamilin Bglu78 (RBH (. 5@ids7. (0dyaBidBO | @lul8| Rutin
0.13 3.84 0.02 F2-F6/28.4(1.8 1/0 7.2 48.31 3.09 1.71
AD®52 (.17 -47 WD 200f/ 109600 PCT/ US2007/ 064286| Table
13. Mass bal ance and HPLC gnal ysiis resulfts on
loadipged ent0-£r adti OY e| V€% |f Ogt9 ADST 2lco| urbS Sanpfe| 10.67 | 141
Purity (9% Weiight of pach donpound (ng) [Tof al at al
cfffoerd| | Tot & Tat al.080l | D.0pheddlt ¢ addfo-| CYDPpherbdi ¢ 0.00 | 0.73
antho4 CY3 (qg) acids cvanidin glu Rutin |acids cyanidin
waghingRUt i N0 AD$5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.49
F1
(20ml) 0.0 0.00 0.00 | 0.00 0.00 0.00 0.00 | 0.00 | 0.00
F2
(20ml) 41.8 2.20 1.01 | 0.41 57.13 3.01 146 | 0.56 | 0.14
F3
(17ml) 34.3 0.04 0.03 | 29.12 7.04 0.01 0.005{ 5.98 0.02
F4
(17m1l) 20.7 0.003 0 11.20 7.17 0.005 | 0.005{ 3.89 0.03
F3-F4 28.42 0.03 0.02 | 19.74 14.21 0.015 0.01 | 9.87 0.05

As taught herein, the affinity adsorbents XAD7HP and ADSS can further purify

(concentrate) the flavanoid and anthocyanidin phenolic acids of elder species plant material.

The purity of total phenolic acids of greater than 40%, total anthocyanidins of greater than

2.8%, and rutin of greater than 29% by mass weight of the respective eluate sub-fraction.

These represent a greater 10-fold increase in concentration over than that found in elder

species native plant material or known and greater than 5-fold increase in concentration over

that found in available elder species extraction products.

Greater than 60% yield by mass

weight of the phenolic acid chemical constituents of the loading solutions are retrieved in

the eluant. Based on the original elder feedstock, to total phenolic acid yield is about 4.2%

by mass weight of the original feedstock material. In fact, almost no rutin or anthocyanidins
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|l oading 6.2 0.19 0.09 0.76 87.21 2.65 1.26 10.67 1.41
effluent 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.73
W@@hiteego® 0. 00 0. 00 0.00 0.00 0.00 0.00 0.00 BCHES20FL064286
(20m ) 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 F2
(20ml) 41.8 2.20 1.01 0.41 57.13 3.01 1.46 0.56 0. 14
coytd heqdgtgrjedsin the efuend oy vashing solutigns.o Injeregtingly, ADG§ has a rather

ol oy L 08 B 8 ol P800 n it

sulBfradiods 8y BirpSthe Afférantgéuncérgrations of bthamd]fsohitioyis. For example, the

Jbents D/HP and Al can further purify, .
AD?SS’{Z‘E@/Q ﬁ%?@u{lﬂ% ﬁfaf%%&g%? FOBFFRRUAISE HBT ?’&ﬁ?@faﬁldb‘}?e%iﬂ% than 10-
fol@GHPeal th€ L88hind 8 &6b S cRbLANF3TRY P EbrRlentratdd) Rl Ffeﬁﬁét ®an 25-fold

.total phenolic acids of greater than 40% tota
withnlitilgcgtand diomserdfatign eafi gre afthocyaRiddss dibdraferei theofStep 3 affinity

nLeater than 29%b SS. i ght .of the.respectiyv :
] Eostnd 4o 051 Btv TR LT o i Sy GRBEE IS novel chemica
conkfiried WofiRsr ease in concentration over than that found

in elder species native plant material or known and

STEP 22 @ktid-pasRchBidd FraGloRaSErabiloPRRE&RES ati on over
that tound In availabl'e el der Speci es extraction

pr Of‘%%tel%éipgo?ﬁtag%lagﬁé‘r&xﬁg% X‘h@tlo Y P 3he 1‘@?11 g&]}ls(’gia Cﬁn%sgof elder

t he i"c -acl em cal constituents o
spesieh hbd beea defieed @ theesematifio litdriarccdsuhat waka selibizn ethasol insoluble
i.gi nal .el f k h [ j i el .
ethi‘oaétll(g’Lg%fthep_”g?/orA lgggg{%]g%%v\gqst@q%géqﬁ g% Il;}% ggt?agz‘ci(ég?ocf‘l gleyﬁo?ys%ccharlde
fradtiR diin® EXerd¥R! STl spddieshRfile wRbmBHenD Radtih & BaPEthanol precipitation
ant hocyani dins -48 WO 2007/ 109600 PCT/ US2 07/ 064286
proessegsdisbdagtemesdeitt Figutehd. eTlid (redstods 16@shitlmysolid residue from the

olutions. Jl.nterestingly, Al has..a rather. .uni que )

hy %Bx}%"h]f’ﬁ& Zeaflams ﬁ’éﬁra‘i“f’“i%é&/%%@%gf’%?t Eﬁlé efﬁeéﬂg%?tdé lﬁulﬁ%‘g“ng extracted in

twodtdRO.C YROkSIV&S id aigAllédvhier 270. dinfthRedibhod, SubelfiErapiio®sidue 160
using the different concentrations of ethano

b
anddhe grirasien selented78ase doadethinto ADSSIraOT eigh SV, heated and

. frhaction 2 n tes t -=ant hocyanj di -areat er L
sir 25180t R ERLFERAC 2 850 35 Fh RN, 09 oL St
carfddBaft4br GSUUE QDS haiBS for bt BUaRIR, of BéNabdat B drs. Wk two stage

little or no concentration of the anthocyani dins.

extrpfiqnegoditions 1690+ &t e prezcoattings) and thg ghwrbietligsed 84l cepmuged 550,
o SRR D BYChLLE SRR B3 AP B Pt o
cheinévals in-sphitipa 820h asntddrdus atlianon2 §kisrtaet hed tbrreamss®@s: the original
volume of solution making the final ethanol concentration at 60-80%. A large precipitate
570 is observed. The solution is centrifuged 580, decanted 590 and the supernatant residue
730 is discarded. The precipitate product 640 is the purified lectin-polysaccharide fraction
that may be analyzed for polysaccharides using the colormetric method by using Dextran
5,000-410,000 molecular weight as reference standards and for protein using Bradford
protein analysis method. The purity of the extracted polysaccharide fraction is about 100-
170 mg/g dextran standard equivalents with a total yield of 2.4-3.5% by % mass weight of
the original native elder plant material feedstock. The purity of the extracted lectin proteins
is about 16% by mass weight of the lectin-polysaccharide fraction with a total yield of

0.56% by % mass weight of the original native elder plant material. An example of this

process is given in Example 4. The results are shown in Tables 14 and 15. Moreover,
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The | ectin-pol ysacchari de extract fraction of the

chem cal constituents of elder species has been
wa@ledornemoo n the scientific literature as the "REE/E82007/064286

sol ubl e, ethanol insoluble extraction fraction". A

general i zed descrlgtl on of the extraction of the
Acpel GERARArmaws sieremplan (FecoFremplifieation ofeciégmiewas used to further

th
prAfERE MRS WELES T3 BhonfRE LB, B B llec potysacchariae
fradtivm. f eedst ock 160 is the solid residue fromthe
hydr oal cohol i c | eaching extraction process of Step 2.
Tablei 151, frReglat dakdé snall RACHT oldbrBerty ReteHollyShcchatlc Ha s
The solvent is distilled water 270. I'n thi s met hod,
the el der speci es residue[160 @magpi e extyraction
sol vent 270 are | oaded into an extraction \vessel 500,
_520 ard d——stirred: be—heated to 100
C to a 6&'5?&715181(%} or to about 701@365 C. The extraction
i /. abeut—1-5-heyrs—Fer—about 2-4
how@ 0 FCLPG?teé(I%‘EMk hours. The &%b st agd extraction
solutions 600+610 are combined and the slurry is
fi | S8YeRregntate yied €%} uged | 550, &P evaporlat ed 560 to
remnve_water until an about 8-fold increase in
concent r aPexirandgiK fgigpcmhemi cal s idl5sol uti dn 620.
Affrydrious et hanol 280 is then used to recgnstitute the
ori gi nal Dexaiat FeK ¢g/ggebyt ii on makiong t he filnal et hanol
pregpiceat rati on at 60-80% A large precipitdte 570 is

observedDe{mﬂ@w@/g)ﬁbﬁ s|centrifouged 580,] decant ed
590 and the supernatant residue 730 is di|lscarded. The

Preci pi T apgyt $ the p ied
I8§Ig)| nf- pgllt)ysgdgléﬁl;@a@%lgﬁjr a(,tl on ;(){11&16{ may ke anal yzed
f°or® poty

STRSY the—cotornet+icjnmet hod by
rébghifie [DEX rX%al\ran Bgﬁg% ﬁli )OO nol é)gll]; ar weilght as
r ef er erce—stan u..u or—prot-er-n—usthg—-Bradf ord
pr ot ein lé mkn@( The pur ;Ot];f‘ of thg extracted
rldn fr:mtlnn is about 100-_170Ing/ g dextran
standard equivalents with a total yield of 2.4-3.5% by
% mass wei ght of the original native el der plant
Tahled 8+ Pedteih @aalysio okeldaherrp lactinypotyfsacdheriex fractiomed | ectin
proteins is about 16% by nmass weight of the
sathplet i n- pol ysacchar i dePinitgeifipesteini(¥4d) a |t ot al Yidleblprotein (%)
0.56% by % nmass wei ght of the original native el der
Elq¥rbétty WaleeEtuae extittexanpl e ofg3his process isogpoven
in Exanple 4. The results are shown in Tables 14 and
60‘%%re &eVEhm - 49 WO 2007/ 109600 PCT/USZ007/ 064286
AccuTOF- DART mass spectronetry (see Exenplification
Eldsglptrivon) was used to| furtherd8profile|the nol e®ul2ar
wei ghts of the conpounds conprising the purified
S0pryspiabafiogle fracftion. Table 14. Pol ysacchari de
anal ysi s of el derberry Iectln golysaccharide fractions
Elderbggisherry Total yield (% 12875 60% preci pi t atedyi el d
(%9 2. 43

The total elder lectin-polysaccharide yield was 2.43% with 60% ethanol
precipitation and 3.45% with 80% ethanol precipitation by % mass weight based on the
original native elderberry feedstock material. Based on multiple experiments with elder
species plant material as well as other botanicals and the scientific literature, it would appear

that the 3.5% yield of the lectin-polysaccharide fraction is very close to the concentration of
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80% precipitate yield (%9 3.45 Dextran 5K (g/g pcp)

0.15 60% Dextran 50K (g/g pcp) 0.16 precipitate
wo@eoornegsost 10K (g/ g pep) 0.10 Dextran 5K (g/ g PEpPYSOL@4286

80% preci pitate Dextran 50K (g/g pep) 0.17 Dextran

410K é%/g p%E) 0.14 Table 15. Protein anal ysis of
water gelublerqtanod sasohiblropglsseeelipsids @ad fecsiat preteyis psesept @ the raw elder

I f tein (% Yield of protein (% Elderberry
Spe%}é ?ﬁ%&%&t agxtracts 5 63 0.59 60% precipitates from

EI d rr 431;3“]511% ppfisadt %/% ersleg,'g%’ %at e?g(i 2}]@ :jng;rggr%r ' dextran

eqLMVzﬂérﬂs \A/amtﬁowgiﬁ"/cth@l HExtRAY%e REVAG of PIhE Chdldaddtiatifle adtions appear
3.45% wi th 80% et hanol precipitation by % nmass wei ght

sorpeyshal lomer hikan o‘ihiablfﬁ%nd rréith \paridied epctlwacyha‘r@édﬁﬂ@tqns from other
botgﬁ%%g 'etgjs E)rro?@ct%? v? hf%l p\el%fﬁgpc%ah{{%; l#gtsgﬁcﬁ%sgﬁﬁnt m%terlal are

nott lhﬁm&pl Hehdd itke bmﬁ@r@ﬂ tlhé @olyshccmuldldjcmmearcon‘sﬂftaéntt hey be much

5%@el d of the lectin- fol ysaccharide fraction is
gregigr \n Heoglder; gpepies PEBHEL RPIYARGChRIdSE fracston,ibem dep esigpaigd using the

0015’@{51?2%&%%(,19{%@@1@3 }{l\ﬁcgﬁe L80! ubl e- et hanol insol uble

aride an tin proteins present in the raw

el dfﬁe }():uc‘rﬁ of glgslgct{f‘rp Emﬁ ? | der TCFBR#)Q };sch ]an d% X?%tgﬁs was 4.8%

pol ysatc rom L

witR 0% vahaiol ﬁrecﬂlﬁaﬁ@mg’ﬁi I(hE%dﬁﬂt 80% e&ﬁtﬂbl\/;ﬂjeﬁpitalo@fbyt%enass weight
oftgﬁl ysaccharide fractions aploear somewh | oner .t han

drcigundhefata et rptsin pisld wik SA% ?ta%norl PEREERTIGHEN Pag (6% by
t 0
mad \Pﬁght Q%E@%Igctﬁl} dri E&Pnﬁﬂjeeéiél‘érgs? XYFA: aliso ot aﬁch ?bout 95% by mass

accharides in-elder speci ant material are
welgbit bdsa«bvm thé—lelmrde wdtdsrelezmhrﬂgt gxtaaft. t ’ﬁhae pmlylsﬁm:haldl wlith 60% ethanol

chem cal nstit ts may be much ter .
pregpRiongs e pAPTa BTN Yeiabk ERFT 48t SBLP JfFi¢hgshine extract
Thd 68 %ﬁ{ahﬁpﬁ)?&lﬁi{%'tleﬂ feffts GPlaORIMBE! QuABS Y Miyddccharide chemical

dextran equi val ents.
constituents and lower purity of lectin proteins. Therefore, using the two-stage ethanol
precipitation, it is possible to have a high polysaccharide concentration low lectin protein
concentration profile (~0/1) sub-fraction using 60% ethanol followed by a second stage
precipitation using 80% ethanol to yield a low polysaccharide/high lectin protein

concentration profile (~2/1) sub-fraction.

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

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

Food and Medicaments

As a form of foods of the present invention, there may be formulated to any optional
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The purity of the lectin protein in the el der

| ectin-pol ysaccharide fractions was 4.8% wth 60%
w@eanadeopr eci pi tati on and 16. 2% wi t h 80% et haP@l/US2007/064286

preci pitation by % mass weight of the fraction. The

total lectin protein yield with 80% et hanol )
forgisetor srample oh SpaLletats o Hpin siie s RasiegTirie. Fasd §labm atspld state, or a
liq@' 84t8aln MRt i HE e | i RAY R
S A o o e B R A0 P AR R for those
skied nmche aifhehichtlzdvel mehi allopiedl © wdd o GQSdsetfbraaxdmple, a binder, a
. precipitation is qnly about 20% hy nass wei ght based
dlSE‘ﬁegF’ 4 %%Ef&lée%taeﬁls SWHi AgCRRPPHER Prompiings aggnbt h1Bps agent, a

bufre & isRih@irt O df8sIMtibS ald) a%r@ée%%(fe,piff érh¥is@er, an isotonicity agent, a
pol ysaccharide chem cal = constituénts and | ower purity

stalpifiz¢reastaj pH pestadienssic. Thayr f optenallg corgaintd Amemsuatgd the elderberry
et ol recikpitatign, it i 0ssj bl e .to hav hi gh
o5 BB REbPus Rt opasiien BRARL 8o i & mae about 10
mgQercgnirefidbON SOMeS td 2 o pdd/dhy a5 WR-anidat bPikesh bg D0ult weighing
et hanol followed by a second stage precipitation
abays PPke- 80% et hanol to yield a | ow pol ysacchari de/ hi gh
lectin protein concentration profile ('2/1)
s ublnf pagieculaynwhémitys nelitedds faods fhnpraservationid haalth, fianctional foods,

rempval . of ;al cohol fromsolution. If (it is esired t.o
ctoie e THHET1 ORI R ETS ISTeria: oL RO RBFot dhvpgon it such an
am &4 thef gredBtdriten I fbctsTShe préédn€inveXidtdt kiivn fficiently.

di stillation under normal or reduced atnospheric

Pr epRdihRicarhBfts ¥ G Blesert 3vdABoh G4S 6 -OREHﬁatﬂtﬂle;?lg?z{r@d according to

there are also many net hods known in the ar
the cemmntibnadly knpminenethodsnfeoixampbn ss a eslidagenngwbas s tablet, a granule,

POV?(E@'{,%%} ogﬁgsf&ﬁ?g{;#s% nuslfi Tf}é‘?q? (jgﬁ‘i %&naih%? iq?rlf,#c? j&) tp%s’e medicaments,

ther@Pnay be! f¥ihalated 8RHEIsSRbial 19 MBe®MoP ex@mplél k@l & a binder, a
carrier such as, but not |lTmted to, nmagnesium

disiptegtsghat thiekengrm lat didestsant.ng reabsorpliere prrapdtingl ygent, Hetasting agent, a
I.qu| be n 1o . dryne fre adryi r ..
b A SR ISR RIS SGER Y 0 s,

stabiilizemopd pHadsoldr. t he present invention, there may be
formul ated to any optional -51 WO 2007/109600

PCTAMSAR4@R7BABEmolt! §5 thef Offec®i¥aMRLRdicAt 9E1aEBERY extract) in the
state, a graln state, a paste state, a gel state, a

medigAmantss may evarp dependinggen @ lenditan, agent {9185 énf ageng, body weight or a
' Kj ' [ f .
syl 38 B U PRERE RE RET Rr SRR FRELE s i

ose

oraliygd it adihbidered bas oexaeRll imea pbi dWebr arfaduli weigh@grabaiit, 60 kg, and
a thickener, a dispersant, a reabsorption pronoting
admipjgired 1y AnARIURY oAgRANT, 10amepar Srorelgrabliy pbRU 2 me 40 2 g per day.
The@fﬁéﬁ%éﬁh?&ﬁieﬁ{ fhay Be BB@%?E%@{ah ¥EmpSen& B Eu& exr@l,
i sotoni cfty agenY, a stabilizer or ap control er,

Ikﬂﬁ%guSnE¥m$e optionally contained. An anmount of the

extract to be added to foods is not
specificall.y limted, f.or .exanpl it may.be aboyt
10 Al njs, aéglb ,moaﬁéfllé?@& o g@ lVf)gP QF glepg?maé}tlcggs %tﬁﬁle present
inveRfBA RS aQfubjedk frclude RinARisAatidd moBEIEidonly known to one of ordinary
skill in the art, such as, for example, powders, sprays, ointments, pastes, creams, lotions,

gels, solutions, patches and inhalants.

In one embodiment, the administration mode is an inhalant which may include

timed-release or controlled release inhalant forms, such as, for example, liposomal
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about 60kg. In particular, when it is utilized as
foods for preservation of health, functional foods,
we@e@7/109600 i s preferred to contain the effecti vVRCT/US2007/064286
i ngredient of the present invention in such an anount
that the predeterm ned effects of the present
forpywlagions.ofuddr adelivenhsystend weublrhq yeefufiier treating asabieet for SARS, bird
t n i
A 98 L RRENn LGB e S5t 3R B R0 hpign may be used

in aewaimh@ d1q:&nang aevick ﬁ@pt‘bﬁ thJﬁlkraﬂﬁsaBadnﬁbis&ﬁthﬁ THeatesce should be
capsul e, etc. as a liquid agent such as

powd
COf%iPF“?tﬁ? &d@ %weWét) @Sceirfémerrge%l%a iMRcAFREIR; accuragy) apchegpaRatigdity of its
coxfs%&i’kleaélgrg §u5@5§56 iferd GRGE 2hd Xctuigﬂmt&q}rle ﬁﬁ%ﬁmrﬁ‘lula‘uon and
such as a I Si ht egr ant ener,
coudd dp éorascahm aamodaalhlsairmnmp) ﬂysmamn@gl, tiget & armctea:dtch)se inplgnlizer, dry
a&en.t a bgffer a surfact ug i ssol | on ai
povifkEgigheli 190, migh iefAlFTs oF | e PePlACY. s SOl 1At
prefrRl deviRS 1ﬁUlu<Pe ﬁHn@ﬂﬂfz%ﬁl (8. ; PART 2@k SAK‘TTA? soft mist inhalers
amount of the effective ingredient (elderberry

(e.x PARIt §-Flaw) had ¢apsiilehasadt érmywden ynhdlspre el g.n PO T aTurbospin).
Sulkalbllqe 1o {lggiejgﬁag Oelr :Téé(a&%q‘ oBgt bl??tdg)ése\é\ﬁa&g lﬁjoggi:alrﬁ%qs ngrocarbons,
mtregaﬂm&hnm@al d))hdé 6r mekel Bekadifed orally, it is
adm ni stered one or several tinmes per day for an adult
vei gid flaRRON HelBRrk gew@é"gan B ARhslRf 66a ifktdBd ﬁé@%ﬁhaler (MD]I),
of about 10 ng to 5 g, preferably about 50 ng to
or gyeyr otljgysultatmembalatgm dquer)n ge\ggﬁ bnowmky obe ob nudimary Skl 1 in the art.
sever al onents of xt.ract | i veyst ens
The - dpvice can ¢ g}{l@ a bg élgecbé Ol eLllllverf %Fmglﬁ éio%ee(?f]' tbgﬁg}mélf%toHs or the device
can@ofasidd NBe®@io ddRePi@RPASses bNMKERbMPBOsitiOns fIMPPpreSdnt invention.
i ncl ude adm ni strati on nodes commonly known to one of
or dA N@b¥liz Kiyhé ihHAddE @lliveryS H&cean OAta@XBEPdBnpositions of the
powders, sprays, ointnents, "pastes, creans, |otions,
presgat snvembmtasomssohmnc meeallynaqueohsl emessuspensiome In generating the
di nent, .the adm.ni strat.i no
nebiRR TR, Of kS nBOSPhE et PtBlic R AeBnis M b dsyice may
be drivkal @fthsohREIF, bys rassed b be¥aEPkises) dloaoanlly or PZechanically.
WD 2007/ 109600 PCT/ 82007/064286 Fornulatlons Such a
Theqdfrpsaaie nehpdizerdavisg| ususlly westsuby reposingeniapiy #s¢llgng yaveform
[ nt
ontd ﬁfe lﬁg%ﬁ rg tof gqﬁsifo%#ultaﬁm Vfaghgleér%{;&rl%ﬁ%éeﬂnltcalhvﬁraﬁﬂg ggffg%.e C{Xt a given

amplitudenthe dasafpemcthes paBas umﬂﬂavwh‘@el@dﬁ mlismiegmtes It}m liqrids film, and it
1 ni tion. The device shoul d y constructed. w th

d
prodyicgs gmgall shaRigsr i g e yi %5 d5¥ER dEYGn A pir or other
gasé&%?%?&té@bﬂ 'tﬂe)'lzl)a‘\%fg tg%%a h{g‘l’l[}é&%ﬁfé m%ééestl%hﬁrfﬁﬂ&t%es U681 3essure drop

talner, va th the nasal
thatfdraws ithet liguid donuleted thtd¢hdstseth ofi gaserwah aapildadly qmmfn This fine

i HErR s el ibhle YR SR e TS DRIATS B o diortipjsnd hand
held B 8, AhGnAdBE BiFpFIEHitHASEIS contained electrical unit. The nebulizer

device may comprise a nozzle that has two coincident outlet channels of defined aperture

"_LJ_

. a
mmgtered dose,

size through which the liquid formulation can be accelerated. This results in impaction of
the two streams and atomization of the formulation. The nebulizer may use a mechanical
actuator to force the liquid formulation through a multiorifice nozzle of defined aperture
size(s) to produce an aerosol of the formulation for inhalation. In the design of single dose

nebulizers, blister packs containing single doses of the formulation may be employed.
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preferred devices include jet nebulizers (e.g., PAR

LC Star, AKITA), soft mst inhalers (e.g., PART
wW@2007009600 and capsul e- based dry powder i nhal er BCT/ES2907/064286

PH&T Turbospin). Suitable propellants nay be sel ected

%% such gases as fluorqgcarbons, hydrocarbons,

it Hhepressal iy Fitop Sheprbykrdanar bafmaloyekiochgre dre sizimgof
#RBE SR 48! JoSRIoN

panlet er edd dose |Isn0ha{ e}&eo%ﬁ ,a%%l? Qgtr%l;f/h g@ﬁéé(lr ‘T@%{ %Ha% uﬂnonary

meniierieat i on del i very deV|ce known to one of ordlnary
skill in the art. The device can contain and be used

t o demeteesd dossiintglgorddsbI)ahayt beehployed as th@riﬁhabz{tlcﬁqh&hvery device
gSVICe can coptain and, be used to deliver multi-d
forghe cRRPEHHNRS Pt heresnt ientintes Ehis dewirers Passuged (MDD and its

badieQHlchAs Eoﬁmtﬁﬁ?es ar}H?l?qu?]é v eh V@h%r FRY A Eni&ial:. 019 Bidpkflant is used

t he conpositions O present I nvention as
to @e:thatgedhc; forsuddtion fecou émudeyicer The sumpesitidmay Icnn51st of particles of a

eratin ebulized,s 0 he .conposi tions
%ﬁﬁ&?&?ﬁ%‘ﬁm i Bresmgee E’E)Paﬂ%@ E@ﬂlfiv%r © BIPPEHqpgRRn be in a
sol@@orﬁrokVﬁl@péﬁsfdhaSPrﬁré‘s@ﬁﬂl%d hqulaompa%@@) ai The %Yo;fé'll@ﬁﬁ used are
gases, electronically or nechanically The ul'trasonic

primanly| jagapsphens céiendiyahygrofiontosatypns r@ifﬁsmgsmzhr api tA4p and 227.

ng wavef or m. of t he
Teaftob] Gl folBEEhar MRk e ik bl Gy lyhfn gypential. The
devidte 6X tt VigalatidARlstbdRay B@iveRYy eineldddie RS, Lw&is@é&hﬁck or it may
whereby it disintegrates the liquids film and it
be E’(‘%G@@sms%}gn dT]@ﬁppl@ﬁ%m@Pd metered doag imhplater of fthe inhalation system

canr\febw&tﬁec{ctﬁ?\ﬁh e?i%rv 5{1% ¥1ra@é Eoé%rofo&lg Foid- Qcﬂ'ﬁﬁﬁmg tformulatlon To

operates on t as S ressure
insye oatwosy aofl dusalg, ﬂhe&RhVﬁydcrfothe folmatllaﬂbﬁwaayt fhe progtantined via a

fornmulation into the stream es via capillary
MICLORIPESSOTFROECY;3h & Celtaig PPt it ﬁ?lsérﬂaafagmr?éfﬁ ledi |T§’F M@bm&v &g portable
andWange@r forces. The nebulizer may be portable and

hand held in design, and may be equi pped with a self

¢ onﬁlaein%ﬁgr %}n%‘(‘)ﬁ{nllé}{fll tg? Hh%%er{ V\gstélﬁ l?ﬁﬂa) léegﬁ tragsq%é}ﬁé‘l? (fg?i}(fery system,

conprise a nozz coln
suck lag)nfoe lesampled e fhiydege R pegatr) netions ozrgmeht, o ghtchhi A lpatchén particular

| jquid formnul at can ccelerated, Thjs results in

may hw Vﬁwn&ftlm?%géh %ifwgﬁgr S TRPR AT %ieﬁ%i of the
formul ati on. The nebulizer nay use a nechani ca

In 25ethgh egpodigent mateniaial mojigsof adrgrisitaiion et I wiggh Parenteral routes

1nvcg‘#% th uﬁfzﬂ(];ﬂsc il T ofis oJopﬂ;%ﬁb{ér L fLd o ?%r éﬁ%ﬁﬁ% atltl%utes include

ce an aero ation
intrdvenbire(ide s ieg adrafnistarigh dirdeibeinta &ieU\PasZLﬂisysh’lm gtreuigh a vein; intra-

cks _containing sjngle doses of the fornmulatio
artefjgl Z‘r‘?‘bl b§egdmiy iR 669910 S0 OPCYTBR0 (HFiGEU SBGUE] rn artery;
intrdgeBitdHcEs ﬁg} 'éwaﬁﬂﬁhl?ﬁ]aﬁd?lem by hﬁ&ﬁnlﬁﬁyc%ye IR R¥EEoO(sc), i.e.

ensure t sizing of particles I's opti
adnpmstlratmmnum@r che tskim; patranncscelani(int)i me. ﬁdxmnestanph gntot menuscle; and

inte Bl Clbpl By B LSt | TRV 1 | Py B RiEenpgy oute s

somefific§ PFORELE | ARE R4 bAE RhES Akt bNVRN T AMatibhl 8dERYdt&8d would
IS pressurized (pMDI) and its
partially or totally degrade in the gastrointestinal tract. Similarly, where there is need for

rapid response in emergency cases, parenteral administration is usually preferred over oral.

Method of Treating Influenza

Inhibitory activity of elderberry fractions was quantified for influenza virus type A
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basi c structure conprises a netering valve, an

actuator and a container. A propellant is used to
wale@chegoge t he fornul ation fromthe device. TheCT/US2007/064286

conposi tion nmay consist of particles of a defined

si ze suspended in the pressurized propellant(s)
HINlquBerialotilutioe efofrpesmint ivme dasubatedi vvutg kngwinuquapfitiesr of virus and

sus

el P Rl BBRPAErT e et ) TG BrsP e’ vt ploreed and

50%yielhiBftb§WoaEREBEs (IUE)Weré 8&brmdsed Bt @adHactbh. against human type
Tradi tional chlroflourocarbons Iike CFC-11, 12 and 114

A HINT jgmg. oyreyighien Sebk and Table Hhbclowdipr dGsoofaligse It has also been
detg&gﬁ%@\%ha? the% cﬁetrg };Tﬁyan(a?ocgfl\{@rfra%h?%ﬂq_g)o gg&?ﬁrp b IF é ﬁr:ﬁgbrts dengue
virddes Wlb&ummaﬂﬂﬁatze tvéxdls Cyp%e% HnNal(sdedigmt IIZbleSee Example 9 for the

i nhal ati on system can be breath actuated to deliver
@qﬁﬁnﬁ@ P#{®¥otose of the |ipid-containing formulation.

I nsure accuracg of dosing, the delivery of the
Tabl@rlml armaHryRj ibivion gralyresdresylts wsingrhemap iodessss tyaeoA HINI
ccur at a certain point in the inhalation cycle. The
I nay be portable and hand hel d. In another
a Aol it vyaryv oviet oarm 1 a o

CIIUUUI IICIIL C U I VOl SyStTIlIrim C DUCI L1
del ivery Q‘EL eEbﬁrrchrqp‘tllworgc yf or pyny e —a hj On(thtg{ UL)
Elderbgiay H aninpeyany) feskan ADSY ¢respmhona patch in 333 |
Flarticular may be used when a tinmed delivery of weeks
Elderbewve B anthoéysnirs frdetsinr ADSSI desarptibher  enbodi ment2l
F3parenteral routes of adm nistration| my be used.

ElH@bery & ahthbShRS fratBHOAYR S MdsBplibANS | Nt o varipys
paconpartnents of the body. Parenteral routes include

vi

B AR 7HP desolprify FI0M M STTat Fomr df
U1 U A VCIII T as dl T dl
Elgl jlowqr%ﬁjﬁlg@ﬁsgﬁppg .:Fu..gd: reetty—nto—the ‘v'asgcg" af
systen1through an artery; intraperitoneal (ip), i.e.

adm nistration into the abdom nal cavity; subcutaneous
Methed pf Treaging Hilni ni st rati on under the skin;

i nt ranuscul ar (im, i.e. admnistration into a nuscle;
andhibitoryaabtivitylof (eldsb)berny feactiainivas qeandificd HobET Videvirus. A known

e The n al ,route i s ti. nes
ainlsBYCES e vay Ao BREE iR Y KaPWh Calabin” BE g dirv-1 sas
(geﬁdﬁ@)%ﬁﬁttyﬁé edetulbst) viras.t $&d FiguRr9. tdsalrkspod &OERAS Wéte plotted and
gastrointestinal tract. Simlarly, where there is

extrﬁg@lgtefl SP% mhiigry eeipsensaiang (K Gegdptesmined. See Figures 32-34 and
f d
ekt fﬁg&%?ﬁéﬁ%ﬁb@ﬁ@?ﬁ B9 ek R P RR oy

rberr ract nt|f|ed for
Ta bqﬁ sty FRRRIR el B G
Dm'l | IQ’Wﬂﬂ7I NARA2QA H1 N Ser: a! | | ||f | ohr—o6 r L RS

Lul rmjhaqj}gﬂx\ﬁ}tﬁ’ﬁ!bﬁ%atmmml ies of vi 5&(u Ij -

déllvered to c8)I82agmlre nonol ajers (see Fi gdf@ 5).

Dase response 6Wseeg/meEre plotted and 50% i nhbditory

concentrations (ICo0) were determned for each
fracti on agai nst hunman type A HLINL virus. See Figures
6-11 and Table 16 below for 1C50 values. It has al so
been
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determ ned that the el derberry B anthocynin fractions
ADS5 desorption F2 inhibits dengue virus as well as
woeovanodend | uenza virus type A HLINL (see Fi gur ePQRYS2088@64286
Exanple 9 for the experinental protocol. Table 16.
Summary of inhibition analyses results using human
i nfl uenza type A HINL \Exeamplificpdet berry Fraction | C50
(g/m,) Elderberry B anthocyanin fraction ADS5
M%fél;ﬂ@lsptl on 333 F2 Elderberry B anthocyanin fraction
ADS5 desorption 521 F3 Elderberry B ant hocyanin
Bofanamals: o WADSHafies Sapbucs hidba IE4(eIﬂeﬂ)ebeIfries)v(/Prod)§étD#7 Hl24, Lot #:

SN RN i
LOQW e 1) RS hireRS e BS nBRMNel sk, TR EldeV ém&'nﬁ&lﬁ A

known dil utlon of extraction was |ncubated wth a

@?H@bl@%‘t)\éé{o&f@ '%'é“@r 299 l']s'k)é/ %C§%a§er(tggzmgﬁi é&%gotrﬂt%?e (75-05-

8) Wor eHPLO} tg@ﬂil@ﬂ!d%raﬂé(tj; awb%t %GC§0(UOOM)’O|H&%M6 (110-54-3), 95+%,
concentrations C50) were determ ned. See Figures

Spesgomtm@trwmtﬂde 12?188é$)0mﬁth%ea®i@é¢rmlél 18- Dor9%rhido, ACS grade

[i t al 0 le 17, n
(13308 SR o ElISPi 4 APl P T OTERDY, Blighf Tty ot
(ozebzs)e rMetlagd] (671756-10,99993%, ACS HIGZ gratt,,(459992); 6ar515water (7732-18-

-55 WD 2007/ 109600 PCT/ US2007/ 064286

5 %Péﬁ%)gr@#%%ﬁoéh ANnrese panchased fiom Sigma-Aldrich cr af t ed

Sanbucus nigra L. (elder) berries (Product #: 724, Lot
Acids ang TaanwFornisganid) \64rh8-68ahbihciodutiong(09676); (eetierapid (64-19-7),

99. THIRICS {rRE A0 b0y Hpdifielc acitt PRI of RofiidiridBfafidard 10N

solﬁ@ﬂﬂWﬁatérQBl@%D? Foﬁ@eazl@é@teﬁ@ﬁe@cﬂﬁagenﬁzm%4%%1) mtﬁsnol (108-95-2)
reagent (179124 Acetonitrile (75-05- f or

(P36§%)@] Séﬁ?rl‘gﬁ%@ £7664- %599)9%%ng=8 9% (%Z(]{%),eand Sodlum carbonate
(826§-119L§t4#§))374@6§4§>\/8re purchased from Fisher Co.

Chemical reference standards: Serum albumin (9048-46-8), Albumin Bovine Fraction V
powder cell culture tested (A9418); Rutin (CAS# 153-18-4); and Cyanidin 3-glucoside
chloride (CAS# 7084-24-4) were purchased from Chromadex. Dextran standards [5000
(00269), 50, 000 .(00891) and 410,000 (00895)] certified according to DIN were purchased

from Fluka Co. The structures of the HPLC chemical reference standards are shown below.

Rutin Cyanidin-3-glucoside chloride
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spectrophotonetric grade (248878); Ethyl acetate

(141-78-6), 99.5+% ACS grade (319902); Ethanol,
walematiossed with 4. 8% i sopropanol (02853); Et haPdi/US2007/064286

(64-17-5), absolute, (02883); Methanol (67-56-1),

99.93% ACS HPLC grade, (4391993); and Water (7732-18-
Pol:vmer HA iy nAAsorbcmtszo4) Arr;lszmhtqve urBRadRahmy & Haas, France),

A Sl )RR AR i 8 SR Phons v

panﬁﬂs gignge 560{732)0@9%;1 #dyﬁb@@fﬂaousﬁSOamF/@ (AB875 @Naﬂba; Un1vers1ty,
&umetrlc st andard solution in water (318949
Chizg). Gt G50 lfkﬂﬁiem/swré%@ it paigle (SZFPGQIfﬁOO—rl’%%BIn and surface
areg;sogmg&,ozgf (P3653); Sulfuric acid (7664-93-9), ACS
reagent, 95 - 97% (44719); and Sodi um car bonat e
Me&ﬁ&?@ 1, Lot #: 037406) were purchased from Fi sher Co.
em cal reference st andards Serum al bum n
- powder cel l
- A 18) F—153- 18- 4) and
%? d| n 3 gl UCOSI de Chl ri d&l% S# 70§ &fgﬂ égf%natographlc LC.
10A9P29%km &fbip }Q@q’vi(tlg(i@@w pthhB: 0 SPPRROPIAVP photo diode array
certified accordl ng to DIN vvere purchased from Fl uka
detegor. The structures of the HPLC chenmical reference
standards are shown bel ow. Rutin Cyanidi n-3-gl ucoside
ChI ’ﬁhé @ﬂla&l eﬂradfﬂ‘d piodGctOrdf tBeHPesent : ifivattiohOweld m@agiired on a
-56 WD 2007/ 109600
reVPfé:qf} plgassdvp@m%%colmmﬁéﬁ)x%mrﬁﬂt {45 0Y09efh} Phenomenex, Part #:
OO@%% hE'Ot ?er%f'R / 17(528 I%”B‘S‘tcm 5f4{3a e)l"h,e1 gcatloélo\fo)lllﬁr%? was 10 pl

macror et T eul a trc acryl'ic cross-Ti1n

andUhe dodsratdbt ﬁobn@ﬁﬁis@%tmh@ﬁﬂs "FMetJbluIﬁ@Ednh eﬂuﬁ:i W& T °C. The
560-710 rimand surface area is 380 n2/g

mOblﬂanlkm congisted of Ay (5% @bmna)acet@sﬂcel, vg‘r)cﬁnd Br&@reﬂla@d) The gradient
Wasg%rpélggé{lee a?,se@lltogfs 5\8r i 'g%lote ﬁj}? aq_m %’ %3 %agrcl)s él'?fﬁé,“?-lo min, solvent

B increased linearly from 5% to 24%, 10-15 min, B maintains at 24%, 15-30 min, B
linearly from 24% to 35%, and 30-35 min, B maintains at 35%, 35-50 min, B linearly from

35% to 45%, held at this composition for five minutes, then 55-65 min, B linearly from
45% to 5%, 65-68 min, B maintains at 5%. Detection wavelengths were 350 nm for

flavonoids and 520 nm for anthocyanidins.

Methanol stock solutions of the two reference standards were prepared by dissolving
weighted quantities of standard compounds into ethanol at 5 mg/ml. The mixed reference
standard solution was then diluted step by step to yield a series of solutions at final
concentrations of 1.0, 0.5, 0.25, 0.1, and 0.05 mg/ml, respectively. All of the stock solutions
and working solution were used within 7 days, stored in +4 °C, and brought to room
temperature before use. The solutions were used to identify and quantify the compounds in
both elderberry and elder flower. Retention times of cyanidin-3-glucoside (CY3glu) at 520
nm and Rutin at 350 nm were about 13.27 and 20.20 min, respectively. A linear fit ranging
from 0.01 to 20 ug was found. The regression equations and correlation coefficients were
as follows: Anthocyanidin-3-glucoside: Area/100 = 20888 * x C (ug)+ 502.21, R? =
0.9994 ( N = 5); and Rutin: Area/100 = 11573 x C (pg) + 584.57, R* =0.9996 ( N = 5).
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H gh Performance Liquid Chromat ography (HPLC) nethods

Chr omat ogr aphi ¢ system Shi madzu hi gh Performnce
wao.e@aitebe@hr omat ogr aphi ¢ LC- 10AVP syst em equi pPErUSZ0DTI064286

LCl OADVP punmp wi th SPD-M 10AVP phot o di ode array

detector. The ethanol extraction products of the )
HPhCoresnlis preveiomitom leble Headlie c@nishtsaof thevisfesenseptignslards in each

sarf(]lgﬁ é{%ag%%a%éﬁ?t&ggy %ﬂ}g&%?a%fg)ﬁe:f&rgsgeopﬁ%g%%g‘t:){%‘)ion curves based on
the2dk 52@- 3, Batch No.: 5243-17). The injection volune
was 10 | and the flow rate of nobile phase was
Tabld YSTHRLJ Bial ¢ et STHRRS: adfeifeRcdEnddRls@t cdit@ntrafthil df®.1 mg/ml
. phase consisted of A (5% formc acetic acid, v/v) and
inBethagalhanol ). The gradient was programmed as fol | ows:
with the first 2 m nutes, maintains at 5% 2-10 mn

mn, B maintains jat 24% 15-3 in,| B. lilnearly|from

24% to 35H%MAnd JOMEEHR, émg‘ﬁwntai(ﬁgn)at gk, ~ gEMEQ | Plate”
mn, Blingagly flrom 35%to 450, Q, hel d @in)t | @nin)
conpositijon foor flive m nutes, then |55-65{m n, B

IIxol vent |RetertromgsAtal i near Height om [5Width | 3484 10St0b Theoretical

C%%?ﬂﬁ%rgi_y fTom 45% to 5% ©5-68 M1, B maintaing at
0 tegti on wavel engths were 350 [nm forn flavpnoi ds

sol utiong of the|two referéence standards|were prepared

glacwdids20 nm f .3 BNt hod§uriddi ns.108B2d1anadl37st otk46| 13.82 1510

Rish di ssoljvi nzp.18wi ght eeRoguant i biies of 3¢oandagd2|  23.01
conpoundg into etlhanol at 5 ng/m . |The m|xed reference

479

O »d

a series o utiions "at final © concentrations
of thé pdakQhttifk:/Bwwly.dbneflicdm/vabth SCNOS-WEBM , respectively.
of the staoc | ugi and wor ki ng solution were
Hpﬁlgg&t%&@ﬁep%déﬁﬁqﬁiéﬁﬁﬁ n +4 C, and brought to
room tenperature before use.C The sol uti ons were used

oIOHEHI SRR VI ASSHIPERTPICOPY

* Tgl&gl DG Bla%g!&ﬁts'cgﬁu}ggﬁﬁ ﬂ}ﬁ =4k |XL{¥R%3)ZS{RQQ retthtdnind fhd w is width

el der be ry apl el der fl ower. .- times of
cy aaCdVif- Babyisiscwes gerfom@ighsing at SlEmadzin MGE-@RAN1A system. The
50.run wer.g abaut 13,27 and 20. 20 .mi especl | @
systy R T PRl e i ARG b Dolieel SGHEER (RS intrtuce,

electREINiRGN @} idiNsRBdEy iR iEdcpBit @ Fondletdtinetoatef, faha iqaadrapole mass
were as follows: Anthocyani di n-3-glucoside: Area/ 100

filter. Plyrgggtem is confrefjed wish GEMS molution yep g?gsqpfmre_-fq)dgtaaqqgulsltion and

pos{risBaly e Sedtion e it ' Bt el a8 g Periice copiary

colures UB0 $n A2 5SMEVIN.| 0.2F i 61nd 85% Phenyl 098% ’lidetbly1silbeane) thickness)
reference standards in each s_angllpe wer e cal cul ated by
P

(catploge } P03 ssHak Nonk 3857 gtk Agllevaing forapgrafyre progiam.  The
RSB R AR oD B S e or
/mif ARG T rlgtﬂli%,nth@ﬁ iOindreATATH 200 ACTERENR@BPL °C /min, held for 15 min, then
it increased to 240°C at rate of 4 °C /min, held another 15 min. The total run time was
approximately 92 minutes. The sample injection temperature was 250 °C. 1ul of sample
was injected by an auto injector at splitless mode in 1 minute. The carrier gas was helium
and flowrate was controlled by pressure at 60KPa. Under such pressure, the flow rate was
1.03 ml/min and linear velocity was 37.1 cm/min and total flow was 35 ml/min. MS ion

source temperature was 230 °C, and GC/MS interface temperature was 250°C. MS detector
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I D Retention Area Height Wdth Start Stop Theoreti cal
time (MAumn) (nAu) (mn) tinme tine plate* (mn)
w@ pdorjlogend n)  Cyani di n-3 gl ucosi de 13. 312 1391F@RUS2007/064286
104526 1.37 12.46 13.82 1510 Rutin 20.181 768924
21934 3.69 19.32 23.01 479 * Theoretical plates was
wag graumedthetivesy: mig of $6 snd( $@) Wy scant spepd of 08Nt AMRJ/sqcapd with an

1on22?€%%1 a%\e\M%:rN%er\]/ %f vte,l:l{3 r‘f? S@EWMS 3.5 min.

To CKa aI 0.

M. B N, I&aﬁndOBédk@f IKedmel NG @Bu%&%ﬁ@m&r%’?ow
system The system i ncludes hi gh-performance gas

InsfiinenRt o%ﬁﬁgﬁzudU‘Veﬂs SPsHR Hot%{e%ﬁ qUV ef#8C&ith UV probe: S/N:
el ectro inpact (El) 1on sou ce wt ndependent

A1 @A2¢P8LMe cont roI , and quadrupole mass filter. The
systemis controlled with GCMS sol ution Ver. 2

Re&rdhbw@ltadﬁmls dMhlee stockuigsliit iaoid/ winer sqimisdn ftuddnadratayison of 1 mg/ml.

tion was ca{rled out on, a Agi |l ent WDBSfused

LoaéiI uiltg e@gtﬂumsaq |82 licacihsp uth;blrlltq]test t@b%rr@f{p iup dh e vejupig to 0.5 ml

with 'd@tlfllbh Wate? ARNEHY bt P 7T ﬁ’ﬁélff?tmghliélﬂ 24 ?)anhhh&}(f‘ 9§ 1 of the 20
(catal og: 1225037, ‘seria usi ng

wt% sbdliowi mbctmt:pﬂﬂlatqmr eShake threatwbe Wed inianiutrabonic bath for 40 min and

recor AP RMEEHBb T omc 56 rHaeEC Rl kel Soeh i Feble 18

, increased to 200 at rate of 4 C/mn
Talﬁérl& f‘gﬁ‘I{LI@I% Rurve faa fog gallig, erlgggf@aenee sepngiesd g i FlipCiocalteu
metho®& /M n, held another 15 min. The total run tine was
approximately 92 mnutes. The sanple injection

an auto |nJ &ctor At aCIPlt]l)lessls1 node |0}1m1 m Rute. The sorbance

carrier sgagionas heg “@ﬁm anterfnOwr afeggends cartonakl est 2% mm*
pressure at 60KPa. der such pressure the flow rate
was 1.03M&MRin and Iinear veloci t§ibhas 30t nin

and total flowwas 35 mM/mn. M ion sour cey,

t enper at @) was 230 C, and GO/ MS interface ter?perature
was 250C. M5 detector -58 WO 2007/ 109600

Bafik US20000064286 Gas scafrd®d bet vieBh nf z ¢f2550 and0.000
500 at scan speed of 1000 AMJ second with an ioni zing
vol tage @t02*0eV. Sal vent cougff tenpesaturelvids 3.5 0.111
m n. Total phenolic acid concentration by

Folin-C ogedteu nmethod (Mapkigr, H ¢>s5S., Bhysmel, 0.226
M, Borowy, N, K and Becker, K, 1993, J. Sci. Food

Agric. 61304d61-165)g | nstrugenats: Shisadzu Uy-Vi s 0.324
spectrophotoneter (UV 1700 with UV probe: S/'N

A}10242198g4P). ¢ 0.42 0.25 1.25 0.464

5 0.1 10 0.40 0.25 1.25 0.608

*. amount of gallic acid solution is depending on the absorption information.

Unknown sample: Take suitable aliquots of the tannin-containing extract in test tubes, make
up the volume to 0.5 ml with distilled water, add 0.25 ml of the Folin-Ciocalteu reagent and
then 1.25 ml of the sodium carbonate solution. Vortex the tubes and record absorbance at
725 nm after 40 min. Calculate the amount of total phenols as gallic acid equivalent from

the above calibration curve.
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Ref erence Standards: Make stock gallic acid/ water
solution at concentration of 1 ng/m . Load suitable
warwanewoof gallic acid solution into test tubPST/URMKRE064286
up the volune to 0.5 mM wth distilled water, add
0. 25 m of the Folln Clocalteu reagent, and then 1.25
Protein gentepfcde & & CICRPARINS Iutlon Shake t he
tube vveII in an uItra soni c bath for 40 m n and
Insprementy  abligiadan déVaYis 7 cephoRhectere (BVelde0 swith ddiVd probe:  S/N:
Al?@ﬁl%dﬁf hown in Table 19. Table 19. Calibration
curve for gallic acid reference standard use in

Sta%?l i _n-%o{:al teu nethod. Tube Gal I ic.acid I1ic id . th
U PIRGIS FIY e SIAPRATT RENYR SLARGAds Of papTogHate gpn rétﬁons m the
sarﬁ%ﬂffér%%@tunkﬁé\bﬂ @é‘ﬁlﬁle@t 4 4Re Bfgsent(lgvéﬁf%”héloﬁl%a water may be
solution (m M ank 0.00 0 0.50 0.25 1.25 O.
substifgtegdor Qle(fouai@r akg the ESA@tamla_rds Rargig fram). k4. 40mg/5nl by serially

ainging3nge 555m1 B St Sadardsdiiich Fheg: 58¢ 0.13a0 08 slindard with 3

ml Braiiovd redgepial Vogte:adetnalrd tah@Metithe %ﬂﬁ@ﬁinﬁ@bz@@ attl06m temperature
absorption information, Unknown san%:l Take suitable
exhe

for gr43gmerudesotReced therabperbensstahiSHP mgn- alsorhance eEthe samples must
t | {
e 4050 RS B I A o T L8 e

resitltsane dhom indTabfe 2the sodi um car bonat e sol uti on. Vortex
the tubes and record absorbance at 725 nm after 40
Table 20. SaindaddahBbiiatién adwe ferBrafifokdpkeipbangl s as gallic

acid equivalent from the above calibration curve. -59
WO 20077109600 PCI7B&L007/7 064286 | Prot el nj cont enf

det gr y Bradford t gﬁﬁ | nglanaunent :
Tﬁbén a{k}&%“p Sp@dtlltr(mph O%ﬁgtﬁgr %OO \%ltst UM bsorbance
1}gpr obex:oﬁehlrandhl 102421982LP) vw&tand arrdageati blaaloimm £ 595
@rve: Pre e pr @ mignmBt andar ds |of riate a nm
concentpﬁg)lgﬁg in the sape far e@ﬁf rﬁ%?ovm
samples. In the pre§lé19|t i hvention, deionigzed water my
he |substituted{for the buffer. Nhke the BSA standards
angi ng filom 0. 1-1. 40ng/ n} bi0Gserji al 13y  dj | utdi ng| t he)-2L5
ng/ M BSA protein standard sol utijon. Then, mx 0.1 ni
BSA |standatd with 3 5m Bradbsrd|reagent.| Vota ex| t he.497
m xtjure and | et |the sanples incubate at rjoom

penper at wy.g 15 85 3 30 0.672
3 0.5 25 75 3 50 0.818
4 1.0 50 50 3 100 1.169

Analysis of unknown samples: Take suitable aliquots of the protein-containing test samples
in test tubes; make up the volume to 0.1 ml with distilled water. Then add 3 ml Bradford
reagent. Shake the tube and record absorbance at 595 nm within 5-45 minutes. Calculate the

amounts of protein as BSA standard equivalent from above calibration curve.

Polysaccharide analysis using colormetric method (Dubois, M., Gilles, K. A., Hamilton, J.

K., Rebers, P. A. and Smith, F., 1956, Analytical Chemistry 28(3): 350-356).
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for 5-45 mnutes. Record the absorbance at 595 nm The

absor bance of the sanples nust be recorded before the
W@orengdes tine limt and within 10 m nute of PEETK2007/064286

other. The results are shown in Table 20. Table 20.

St andard calibration data for Bradford protein_assa

BSASPESEAPRIAMEISF d  SYFEEY on BHwedsy ed UBF-Ad¢Gr d @S‘?quiﬁtbe visible
spdﬁgﬁﬂo;?&ﬂ&gr g@nﬁ%?ﬂéﬁhﬁl‘ éé%@guﬁ%rj]?@?)%%ﬁ ﬁ%ﬁ‘?ﬁ'gﬁ%é\gdl 05
0. 653 htigrBibahas egn 36l 5t HptysesRada g gnal il Rekp 1 memi

Stom&mhﬂ\@\f lSDB((DlCEMO(E)aﬂiEM&G ooG)edommmst Ahite0.08 I(HL@'OSMQO 32,0.40
rot ei n-cont ai ning test sanples in test

ml ﬁﬁkteclaip wHan apd| ke yrovqdumpe fg Odimlwidh §'tsflll1"b\ffa§ﬁgt Then add in 0.2 ml

5% %Hol%g t1%n 'Z‘Ed %@ggﬂeg‘g%&g ’S’@?JHC ac%] g%B&uIIey%reaeﬁfé)wed to stand
ecor sor bance at nmw thin 5-45 m nut es
for Ctﬁlmlmhws @ribhe pafaormmitg UM sqanoingi Mhasnd8SAust asdebadee was found at
| ent from above calibration curve
48853y dhen ﬁ%{ﬁfwa‘a epsi P*s‘??{m G0d Blegstie RRSoEbange fgfach sample. The
res&lgﬂ?é’ h}§)wrMn Ta@!é JEest heKstarﬁ}ard st dtoARurves wele @stﬁ@& fo? cach of the
A. and F., 1956, Analytical Chemi stry 2

dema@.s@mayns oINS 2mivam@@eommmauseemmaf®m77sz ¢ (ng), R* =
ectrophot onet er syst em Shi madzu UV- 1700 ul tr

e talliit Thi e () b6 v -

0.97 RG b PR et S
5); hEPBEHhh 410 00 AREHctOC 0afie L% BaGlodEN L), 005 HEBLD 4
My = 500 50, 000 and

Ta‘%iélgg/ﬁggr%?sf{i‘? %ﬁ@% Tty Ferepcegindgidsy o 32, 0. 40

f stock-solutio y volume to 04 m—wth

TU@FS1 Deexigan wauptill Th ehoadd | SUuBc n) Abso, pherhs Abs (Mw
sol JE&IQPorPnd I on b at %9' uric acid. The 410K
m x{ ures were arl owe % to st anlélls(H#ljf r(M@ =i nyt@®&wvpr i or )
to pénhorm ngmlV scafml)ng. |The max fﬁeﬂw absar ce was
found at 488 nm Then set |the wave gth at 8 nm
and! nmmMacLir A Ahcecaoarha f Aor oaech r ool t:

blaé];ke hown i nYTabl e 2q§ The tandardﬁ’cal | bratq on cur\é)s

L were obtained for each of tlhe

1 0.08 0.32 0.2 1 0.238 0.301 0.335

2 0.16 0.24 0.2 1 0.462 0.504 0.678

3 0.24 0.16 0.2 1 0.744 0.752 0.854

4 0.32 0.08 0.2 1 0.907 1.045 1.247

5 0.40 0.00 0.2 1 1.098 1.307 1.450

Direct Analysis in Real Time (DART) Mass Spectrometry for Polysaccharide Analysis.

All DART chromatograms, and in particular those for fractions F1-F6 from XAD 7HP
‘packing material and fractions F1-F4 from ADS5 packing material, were run using the

instruments and methods described below.

Instruments: JOEL AccuTOF DART LC time of flight mass spectrometer (Joel USA, Inc.,
Peabody, Massachusetts, USA). This Time of Flight (TOF) mass spectrometer technology
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dextran solutions as follows: Dextan 5000, Absorbance
= 0.01919+ 0.027782 C (g), R2 = 0.97 (N = 5); Dextan
WG 000M60Nbsor bance = 0.0075714+ 0. 032196 C ( ghCT/BR2067/064286
0.96 (N = 5); and Dextan 410,000, Absorbance =
0.03481+ 0.036293C (q), O.&FS (N Tabl e 21,
dogEI0b FIFRUE A S%melﬁyé?@raélpndl@shweé Wases LYH SCSHTAERP J500001 mass
unitube Dextran Distill 5% Sul furic Abs Abs Abs (MN
solution water phenol acid (m) = 410 K) (Mv =

G (T ST b 9,8 By oo

are&s 4"6]20@5 SBek datibni8 maieQthe4D ARTeBdI2 vbithige/d 48000 X/521eﬁ1r&5e4ement at
32 0.08 0.2 1 0,907 1.045 1.247 5 0.40 0.00 0.2 1

2501 @953130@@1‘7 b a5l90DVs ddlectmeg 3 st s250n VRead Ilivn (g@mir)w of 7.45

hte%%ﬁﬁn ﬁ@fgﬁﬁ@g‘;‘%@é %gars]ggé)éé?r% {E?ré)r?f?ce’&{]ﬁg o 'V? é‘lrng lens is 5V, and

orifidgeal isi WS THe-geaks valtgX A ket i:(ﬂ%O(D‘HQK ioPdpr W@ pEEirédolanglpower starting
fractions E1-F4 from ADS5 packing material, were run
an gpareimately 60 1a4zy Yetedloaving quificionh Besolition af BEstes anaswranges. The

mlclr@%flﬁrﬂfgﬁngfa% detSbr &?J%K)T%ﬁdgﬁl %’t(e:(zlatbogg G Cfalhbﬁﬁt)ggtglt%zperformed

spectroneter (Joel , Massachu ,
eachjﬁﬁ)rnin'gmr&r T mpié irfitoidgttion( ukikg) a i caffeint solwBdbe standard (Sigma-

L A

wth accuraC|es to 0.00001 mass _unijts. Netho s: The

i nsthe, ERRles are infEduged mite e t1BAR phelen mnanmtyz%enle forceps
ens%ﬂo% ﬁl%fﬁ Bk g shAgde! aﬁ‘@as @6 %aﬁgle ég %JS%\\%@d E @E hEfirh PHstha beam.

, eDRTnee evotagel ealng
To wifrerect thasam@le (ntQ thdbeaot, madeedingmotion idemplogeadt. r e nﬂ)tlon allows

e By e NSRSy ek LS vt 05

sec/E\bvﬁﬂ: b SrévenkedV, pyI@ 1s of ithé G8mRld. S Thi¥Y-mdtish E’se"i‘éﬁ%ated until an
voltage is set to O Vin order to give resolving

appysoiedle Totat iqm§urrem (3@@} pighateis @byerged af the detactaa) themithgysample is

NRSS ranges. The

¥
remft i i BRI ORB b FOERRIE 1 age s st a

t 0552’5&81"8%%' ﬁ?&%ﬁ'&%ﬁm RS s e EhiElodthefiveSion mode
Thesrfe@@lg@roﬂaéesfs%'mo \Alhgﬁﬁr@']elgﬁﬁnt 2?0 d—%‘l’éoﬁode@%} 100 V, Electrode 2 at

I'ibration tolerances are
250 V and helium gas flow at 7.45 L/min. For the mass spectrometer orifice 1 is 20V,

ring lens is -13 V, and orifice 2 is —5 V. The peak voltage is 200 V. The MCP voltage is

set at 2450 V. Samples are introduced in the exact same manner as cationic mode. All data

analysis is conducted using MassCenterMain Suite software provided with the instrument.
Example 1

Example of Step 1A: Single step SFE maximal extraction and purification of elderberry.

All SFE extractions were performed on SFT 250 (Supercritical Fluid Technologies,
Inc., Newark, Delaware, USA) designed for pressures and temperatures up to 690 bar and
200 °C, respectively. This apparatus allows simple and efficient extractions at supercritical
- conditions with flexibility to operate in either dynamic or static modes. This apparatus

consists of mainly three modules; an oven, a pump and control, and collection module. The
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The sanples are introduced into the DART helium pl asma
wWth sterile forceps ensuring that a nmaxi mum surface

wW@e@a/10%60@ he sanple is exposed to the helium pPEBEES2007/064286
beam To introduce the sanple into the beam a

sweeping notion_is enployed. This notion allows the
oveIhgs eng areb@atés@bm@nwﬂéaw@dmy eyiracting viesyohar d hamymp module is

eqtﬁ?@égﬁ{tﬂé ?g?gfrgﬁvgﬁ?% \gftﬁ coﬁﬁ%{gmvf) I% Oﬁa{eﬂg of 300 ml/min.
The ecpikaumdrmdullells aglasapipl @cd0all, eeai[ed with kays a@drseplntfor(tﬂida fcovery of
si gnal és observed at the detector, then the sa h
ext{:agﬁag VRS ucty. | iﬁ; ﬁ@UIP%antb]ég)éq)Ylh\@f R@p{ﬁmer valves nd a tlow meter.
Thé th%hbﬁ Ibds s‘ﬁ[‘e Al @R Qraﬂﬂg Gre ﬁlgrﬁto?éi?% (PMU@?Q&I ¥i¥in + 3 bar
are swtc to negat ve I on o e nee
mKMbﬂKage S 3000 V, heating elenment 250 C, Electrode 1
at 100 V, Electrode 2 at 250 V, and heliumgas fl ow
at i ¢pickl RpBrimeRial E)bi% S PRECHT QiFeF Bfoun 'S'aﬁﬂbﬁ@us]N 1E§a L berry

-20 V, ring lens is - and orifice 2 is -
(elctmlaﬂrrw of flager (e3dc2 GO Wer) pﬁmlets/@ﬁxh\saletabgee 165 um@uevad npABged using

o el A EBaes irediattes Tog i e tPE SR don Bah Gerargrent Glass
wodlBs SCERESS Mat'he twol énﬁs %@ftﬁé’\@(ﬂﬁmﬁ rt@‘é'vgi%daﬁzI Is(%ISIn Recarry over of solid

instrunent. Exanple 1 Exanple of Step | l e step
matgral. e onein veast prabeaiasintozhel dpﬂ;medftﬁmmraf@m befors emb@@dwessel was

loadid Bl ¥ VESE! bRLPor R BARGP ol L U ScfElgiem was tested or
lealtapt Byapressukiping HeshgaatwiloICoY ESSI0 fsigaed permRar alhy 8stem was

up to 690 bar and 200 C, respectively. This apparatus
clo%ﬂl?@d@rgﬁsw@ t@riie dpfied; @ iACton presroAgng the air-driven liquid pump.
t
BGRB8 REUAANS 48 L8 S R 0 Q0S0TAEe i
andoonsécsdédstocthe smnpling pdrt. eFherexitdcdsn was stavted by dlopng Candt a rate of

l a. col | ectiaon ul e. The VO
5 538 Qstabor pehiobes sumrdBa 26 T YT zftwel&r“é%éi&ﬁned fo be the
welgﬂtl IHH@ onanl%Qﬁctg- %)th'gg1 fe&ix(gfr Iﬁ%trhé}grlé’le%%l icld Reis RIdfRed as the weight

nodule is equi pped a conpressed Air-driven pu
peragintage ob it anhtexfraciod mqha*csneyt tof th8(nitind ¢hrge of teeraw material in the

| | ect,i dule.is.
exteiflon “8.fp T i 8 S Blouy e T e e ure from 40 -
80 1 W Gt 1000e 5©quiap MERE ekfadlé O¥aHRd aehidh EBRitRIBNEE dissolved in
valves and a flow neter. The extraction vessel

dichioresetiane ah doxtcenqwrcmt afr4)0gpen horGasdrimdmatgrapdiyt Messl ¥gctroscopy
G%ﬁ 3 bar and 1C. In typical experinental
( PUYSISE oy ams of either ground Sambucus Nigra L

berry (elderberry) or flower (elder flower) powder

with size above 105 m si e¥¥¥MBlZsured using a screen

(140 nesh ~was | oaded into a 100 nl extraction vessels

ends of the colum to avoid any p055|ble carry over of
solA dypipalt exainple ofhe2 slagn salisnp extassivn doft et pheneles peid ghemical

constﬁ'un&?s oa{ elaé s%gél(e)sr % ats I}eu(gJ 3¢ d (?s?ock WEs17.6 gm of ground elderberry
SFE residue from Step 1 SCCO; extraction (60 °C, 300 bar, 90 min) of the essential oil.

The solvent was 300 ml of 25% aqueous ethanol. In this method, the feedstock material
and 80% aqueous ethanol were separately loaded into 500 ml extraction vessel and mixed in

a heated water bath at 60 °C for 4 hours. The extraction solution was filtered using .

Fisherbrand P4 filter paper having a particle retention size of 4-8 um, centrifuged at 2000
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| oaded. After the vessel was connected into the oven,

the extraction systemwas tested for | eakage by
wW@e@3ssdei ng the systemwith CO2 (- 850 psi g) PCEEBR007/064286

purged. The systemwas closed and pressurized to t he

desi ?gd extractl n pres% ure using the air-drive
P gy, (esiqug afied dor fuptger @eftﬂcrl%r i W filtrates

(suﬁ%atané Wé?e céll@&é@lahfl]gcoﬂlﬁllled( fif Tﬁt:l)d WASYGIEPL caRdiysis, and
Connected to the sa nmpl 1 ng port. e extractl on was
prosluetrcme@f ByFﬂIandnEigF@ﬁﬁctannsa(seeaEmmﬁle 5 I$léw). ( The gésidus)qf Stage 1

whi.ch.is. controll ed e. The yield was
wahGrfabd Tl f Bl 888G B yothd e s Ao detbSt o ta t he

feed of raw materi al . Thel%l eld was defined as the

wei ght percentage of theFSpmP&3racted with respect

to the initial charge of the raw material in the )
Example 9 qup 3 Afﬁmw Adsorbent Extraetiqnr of dihieneliciAeiddragitpn (Preparation of

K thetenperaturefrom40- 80 C and
Fl %Bh i r. The extracts obtai ned at each
conﬁ hﬁ?n Wwer e. d| solved in di chI orome ne at

conib RETAH {EBRETBFCTR O e Ealltcs SqPapyeeygioaleoholic

SOIERACH T D& RPdcies( duecdB) et Yeatising Ex@dm e S#p XEXPREPABINRY adsorbent
Step 2: Hydroal coholic Leaching Extracti on A typica

polpRghfise whs XAD BB ge A%Bﬁﬁleriﬁ mmfa%li)%@ffbﬂtyt pgorbent or 20 gm of
XAWA[I? i t?ghs%rk?#g Wa ge dS u%?%%@%é%e(légse %P/z %ﬁ‘?—j Wifetilled water

IS as
(4-2BAgrHegore Yand SREr pakirUiatd ﬁ@ﬂhﬁhﬁﬁ'ltﬂl ahQoC3f Ej(h[rﬁcahﬁﬂéhgth of 500

(60, C, 300 bar, 90 mn) of the essential oil
mng o e dpadipgssoreonswas thecrude $oustharaldeashing I?hepﬁll‘é acid solutions

whéf@n'ﬁh@lg’ cHeffcdl %ﬂ&ﬁtﬁ&hf 'W%r@ rdodik ntlﬁ{éq @8 gBt?rﬁ“ GOHRIm dlstlllatlon and

hanol were separate & into extraction
recypémgejf thadthmingked The ﬁnal ﬂxmhr@samﬂim cdﬁEbiﬂtrﬁiionG@aQZﬁ@B mg/ml for

XA RO a4 B S 350 SR R S T Lo was fodea
on the eHTIIP cSuAB Ml 6b-Bl P 1058R %Edlﬁﬁ’&ﬁgasaltoag&i% the @aDSMolumn ata
2007/ 109600 PCT/ US2007/ 06428 rpmfor 20 m nutes, and

flow tage pB0.8 IBM/hat Ehe lesdidg timeswab dbont 52169 hrenutest Phecloadsd, column was

wash it B R AP C L I B B BN B 2 g e of 13

minPfe§d 40 tnhIQUT 4085 dd 88, aadedul-ditnbl wad 1RA%0 (sécﬁx%nﬁ%lmh% tBe loaded
bel ow). The reS| due of Stage 1 was extracted for 2

colupgy p a (flopwg gte 2 2u§1|1/ﬁgn tipie XAy HENend iloned/miatfapddS5. During the
f
elut@? %L%%ngﬁ%gﬂ‘ghenoﬁl C K(E,)Zl (%lméf‘ I;%tn :%mpﬁgpgsa I|401?14 of1 OmkL, 5 ~

17 thL ladtddF@ R Fml) kerd celtdctednBom the XAPIIER bolaxmedridne Bluant fractions
sol uti on vvas t he transparent

Ki
PG o B 12 20kt B ~ok BLastd EbedsmLygaBbihe ADSS colum,
resp%&th%?)gl FBIeﬁl%W{R@ﬁPPt EAGhanl P1 §§ evperg elu-{éheu%%% 4904 ¥télanolfand F4-F6

ent 0 yner resin mas
wer@bSHectddf nging ﬁO%d@bm‘mé ntFoo rthQ@Jlﬁﬁ aflumn, F1-F2 were eluted using 40%

ethanol and F3-F4 were eluted using 80% ethanol. Then 4-5 BV of 95% ethanol was used

to clean out the remaining chemicals on the column at a flow rate of 3.6 BV/hr followed by
washing with 4-5 BV distilled water at 3.8 BV/hr. The total processing time was less than 2
hours. The flow rate during whole process was controlled using a FPU 252 Omegaflex®
variable speed (3-50 ml/min) peristaltic pump. Each elution fraction was collected and

analyzed by DART mass balance and HPLC.
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XAD7HP affinity adsorbent was pre-washed with 95%

et hanol (4-5 BV) and distilled water (4-5 BV) before
w@re7a6%er packing into a colum with an | D of PRBUR®N7/064286

and | ength of 500 mm The | oading solutions were the

crude 80% et hanol | eachi ng phenolic acid sol utions

wherein the chenical constiamed were concentrat ed by

rotary vacuumdistillation and recycling of the
Exampleof|SteprhRolysaggharide dgqtign diziraetiom” concentrati on was

29.03 mg/ M for XAD7HP | oadi ng and 34.90 ng/m for

ADS3 typidl wg)eriﬁﬁzntall Ck&mldbm)@ selybnft dxtractivarsardoarda@gitatom of the water
solflllg]lg,ds 2[1) 7#2{1%3 gsﬁl S?ﬁlimé%o?%sac aaga? & Sti(')rg]te %mgg\fa constituents of

eldBVhficies ib s |f@ﬂ&kf§ g 151 gie ofdBe aPIRY tesRire 6Podl1 the DESRa CFeTHﬁlroalcoholic

| oaded col unn was washed with 2 BV of distilled water

leaghing, CWQﬁFJOﬂa(S@pcﬁ) Wﬁszexgwtnd uging 08 mh@ﬁﬁlﬁgllqdu wigtetofor 1\30 hours at
80 g@:nﬁl vso sta €S, r"ﬂheq.!w 40((13&&t o sglgléalésqwg Ousﬁﬁ_wh tang tlﬁ j y was filtered

t 0 "sequenti al

us1ﬁgi'Fﬁsh6‘1fbra31dni’4 Hter b&er éﬁg@ KR eand npakd 6é'ﬂt1nfu%9({ aﬁ@@@@ rpm for 20

During the elution, l uant fractions (F1-
mi@espl. ThEZonce@ratibn ok‘lgzompibsndsu,n $elution &vasi3.8 ﬁfg/ml? 3I®Q ml of this

d F6, - 27 | d f h XAD/HP |
solfi st T PASE ST cEpopigropey S o5kt up a final

5 Vi aded o

ethiflo] cbicentratlonTbf 609 LrF8b%. The %ﬂltlﬁﬁ@%iehﬁlo&ggao GR! M hour while
respectively. For the XAD7HP columm, F1-F3 were el uted

pregigitptiprigremeaehahbé exiragtiou sEgtionpscantifuged aiB, ) g BYPP minutes

0B 8 5 SFR SELMAT, R BR3Pt i o

ovehhi€B0 4€FoBW. Bburd SYhed lystB&hakide (i*ractﬁ(ﬁh wheasighed aﬁd‘kﬁssolved in
remai ni ng._ chem cals on the colum at a flow rate of
watgr reyahsist ¢f p@mcwdemm M@thvﬁhfi [polprmieiy miehpd [using dextran as

refe}lt&%{an Ea%hﬁrga ?g(?%#ﬁrnalfyglg of Ee%ilﬁll %%“? Qﬁ eé {h%r\é\l@f%r%\g%%ln assay

process

memodlt rA)d:duE\l‘DRJBiAM alaEPbbéb&Z»n@n‘gg\aﬁd &Qe(drﬁo fuvihet Phifﬂe the molecular
eed (3-50 mM/mn) peristaltic punp. Each elutio
Welg ta of fthsncorarowds P@@Pléan&iﬁm: P Hiadyodys Bf;hamé@fram "The results for

eldeg;'%r?; FJ% &Bq/n"iﬁl-}@ re? 46 W4 %gqaé{) Fibp0 9% Pq’ﬂa V2299 %Iogégrsﬁower are

4 Exanp | ysaccharide Fraction

shoﬁnﬁmﬁtguwm%ndymmwabiqﬂﬂl nment al exanpl e of sol vent
extraction and precipitation of the water sol uble,

Taldé RONDIARTa@d1ysid polpsactHaridd floactlderbpal vsdekibaflower.
fraction chem cal constituents of elder species is as

folTows: Eﬁ[egm,qg, the solid residue Tronmgldi® flowedrage

YEER oot Tc T4 Qﬁﬁvé‘ﬂ EXTTACTTTielveiG® 2) | WaS pegative ion

CXUT dU dtl Yy oSUU T Ul t ::oll I €U Vcketi the WO Relatlve
o e W G oo IRES it BT o | o
544 ng F-?’ngngr hr a88-0pa | f |¢2tzéfr ImpéL 0( por (49&079 4- &99') 368.5
73dd ¢end333-1 uded! 20 2| 0BG m f 0520 | mi Pdes| THEO 142.7
7édncent 264.9 on ofd43kbnpouf8d in s@0.0ti on Méa 3| 8 Ig/Omd | 52.0
88Q0 0§7.2 hils 165.0 711.5 74.1 148.3 112.0 104.2
101.1 556.5 179.1 105.2 78.1 116.5 113.0 410.9
111.1 356.6 637.1 46.5 84.1 107.2 133.0 122.2
113.1 127.2 825.2 68.5 90.1 401.5 171.0 128.2
114.1 207.3 98.1 262.3 191.1 112.2
115.1 107.7 110.1 70.1
119.1 136.2 146.1 142.9
121.1 153.4 228.2 68.9
124.1 404.1 269.2 278.1
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sol ution and then,

et hanol
W@ 20eaesep@t i on of 60% or
1 hour while

allowed to sit for

aocenrrod

456 nl or
80%

1200 mM of anhydrous

was added to make up a final

et hanol

The sol uti ons wWeP@T/US2007/064286

trif

precipitation

||r1nrl at

eceur+ed- e—extractton-solution—was—cent

3000 rnmElfiﬁrbﬂﬁrXﬁ nutes and the supern #lﬂﬁﬁﬂi’m?ﬁhm ed
arRosi V§}§gr ded Thgegﬂtb’@iiﬁz t atle wapositivd ient ed |and negative l(;n

gmwveat 50 .G floRelfivieour s, e Belagde Relative
mp%ﬁ?s adnhasityde(rgr'gg(zl 0 Mntemsst %F&ggmm@sﬂycl(\l}’ed ?/ f Intensity
Matier | f 093 .anal ysi s of| pol ysaccharj de |[pusity wth the
BBl0r el @ MeThod USing’ dextiran;ag |re{gfgnde
nagara A 7O  Jarrdl SIS Ul | I I urTt

12516561”9 §4€ f-or-d pf G%Iei H aooagﬂgct 087§9CCETum )rl\l\ 1
1:33513 spe "3:6 Aptry—wasl-usedt .28 her pPAtild the
1r4‘r1lllpr‘ 1L a we gh:q ofl the ca 'lrm?t H3 (nvlﬁ & ng the
14l f | e@%&l ysaccharijde fract|i 0A85.FThe ré&dts for
ldider ber6%8are shown |i n Fi gurles2862and B¥7.@nd Tabl e
123.1 The788ults for ¢l der flawepsAse| skssmn iin Figures
138, 1and 392and Tabl e 22. Tabl ¢ 28gg DART anabys! S
1g9|1ysacq@gr1| qe f rom gider be_rry iy elruel 7§ p70 T

153(.1(:‘[ UEI64§ 2I:I ?:Laé : ‘L:VA:: AEU?I l I VZRQ I n| iﬁ?@el )Ircn I U;_I!\ ]
et b vd 80 g 2 Rdrative (m 20kt ALY (e
IPdilensi 1‘1\7/8 Snt pnlqi ty lint ensi tv 1 W%4si ty90‘$q 309. 9
168.10 162418861, 0 490.0 89.0 3A8.300.¥3]1 BE271]121.0
15%4. 6 63013 96. 1 94.0(142.7 74.3012D4)9 47236 1(98.4 70{1
1696. 6 1120@ 52.0 89./1 157.2 (16522 711.%00/#. 1 148.3
1#132. 0 1G432 |101. 1 5596.5 179.|1 385 2| 7871b.3d16. 5 113.

. 171356.0 637- 1 46. 3 8%ply 107 30122772
}Z"E 1 %%g% 82526875901 Glfg%?: . 5366%,12‘8? 2— 141
39 262331941112 21— 0+ 1017012

1798 3| 14813 061 143 o 151 |1 3083 4128802558 9 10401
1862 1) 2882.9 273 1 5 WO 2007/3@9k0q 1781.9

1PET/ UsS2095£4064286 EI derberry EB@f¥ {| 0¥ positive
1BBih rnegd02.0e |i on posijitive ion nggedivelilvhd(m+ H/z
1Rehativem -| H/z Relative (mHAD/z Redodi ve (m -
15812 [Rekad 5Vv§ 319.2 627.1

198.1 85.0 320.3 247.6

199.2 143.6 321.2 1612.0

211.1 130.5 322.3 521.6

217.2 428.7 323.3 1510.2

219.2 131.2 324.3 358.6

223.1 264.7 335.2 140.7

279.2 229.8 337.3 805.3

287.2 365.1 338.3 429.6

288.3 848.4 339.3 1079.5

289.3 93.5 340.3 546.7

304.2 703.1 3443 192.4

305.2 77.7 347.3 1100.0

316.3 200.2 348.3 235.6

371.1 534.9 349.3 4638.4

372.1 130.1 350.3 1002.4

373.1 107.3 351.3 113.1

388.1 164.0 353.3 306.8

391.3 405.3 354.3 238.3

409.4 451.1 355.3 417.2
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Intensity Intensity Intensity Intensity
271.3 517.4 135.1 187.0 272.

3

125.1 93.7

121.2 136.1 84.4 273.3
WGI®78096088. 1 143.6 283.2 850.1 141.1 89.1 28ECRUIBAT/64286
143.1 241.9 285.2 269.3 144.1 67.8 286.2 167.0 145.1

- 737.2-287.3 3564 151.1 162 5 288 3 4144 Q 152 1
1961 289 Bldoxbenry, 153 1 649 2 290. 3 52 Elder flewer
17ppsiivedan 3 112, 9nega@izedon 78. 18 29positieniod 163. 1 negatiee ion
30 1R&atrve 167. 0. Rekive2l 47 188lafivd 20. 4 2Relative
+ -
(mZO%)/% Thighsify lgné;. gﬂ )%3 IZdersld. |0 %’g/zﬂ Idoéhsfly 3 dg 31;}9 Intensity
T1332.0 174.1]102.4 §86.3 361.835439 T 381, 2 [307.3
6262Z2. p 180.2[ 9129 873 1781. 957481 1T13P% 4 30973
950 185 1 1p2- 03163 114 @4 éﬁé 1%2’38\5? 3173
18961951+ H28- 53192 62+1 —1-8 32032476
199 2! 143 6-3p1 2 1612 0 211 134%8 3 3558 551 g
2172|428 7 3p3 3 1510 2 219 23433 2 3%%.® 353 6
223.1/264.7 3B5.2 140.7 279.]2 36®38 337485 805. 3
367.3 108.1
368.3 141.9
370.3 378.9
372.3 686.7
379.3 278.8
380.3 70.5
381.3 252.7
382.3 330.0
386.3 141.3
388.3 198.4
391.3 167.3
396.3 188.3
397.3 138.7
- 398.3 501.2
412.3 133.1
414.3 235.2
425.4 85.7
430.3 89.8
438.3 70.7
Example 5
The following ingredients are mixed for the formulation:
Extract of S. nigra L. berries 150.0 mg
Essential Oil Fraction (10 mg, 6.6% dry weight)
Polyphenolic Fraction (120 mg, 80% dry weight)
Polysaccharides (40 mg, 26.6% dry weight)
Stevioside (Extract of Stevia) 12.5mg
Carboxymethylcellulose 35.5mg
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287.2 365.1 338.3 429.6 288.3 848.4 339.3 1079.5
289.3 93.5 340.3 546.7 304.2 703.1 344.3 192.4 305.2
W@ 7007/1@%00 3 1100.0 316.3 200.2 348.3 235.6 3rAT/1S2007/064286
534.9 349.3 4638.4 372.1 130.1 350.3 1002.4 373.1
i‘(%gf 3 351.3 113.1 388.1 164.0 353.3 306.8 §2é 3
©3°354.3 238.3 409.4 451.1 355.3 417.2 ‘68D
2007/ 109600 PCT/ US2007/ 064286 El derberry El der fl ower
positTive Tonnegative I on postt-ve Ton negative i-onm{m
+ H/z Relative (m- H)/z Relative (m+ H)/z Relative
(etal H)/z Relative Intensity Intensity I|nt@A&Dme
Intensity 356.3 584.2 357.3 134.8 363.3 628.0 364.3
Thg 2pve exBem.of eltieh siB:cie8 66mBrigs 3nFsseddl @l faddion, plaBBliGacid-essential

0il _1%1%%37_ 1'%0?1%%;8?%%gga%gg%%gg{g?mgsgég@g&%ig_rgggr a0 st found in the

natural rhizome material or convention extraction products. The formulations can be made

into any oral dosage form and administered daily or to 15 times per day as needed for the
physiological and psychological effects desired (reduction of agitation and restlessness) and
medical effects (viral diseases such as the common cold, influenza, herpes simplex, herpes
zoster, and HIV, diabetes mellitus, cardiovascular and cerebrovascular disease prevention
and treatment, anti-atherosclerosis, anti-oxidant and free radical scavenging, anti-

inflammatory, anti-arthritis, anti-rheumatic, and gastro-intestinal disorders).
Example 6

The following ingredients were mixed for the following formulation:

Extract of S. nigra L. berries 150.0 mg
Essential Oil Fraction (6 mg, 4% dry weight)
Polyphenolic Fraction (30 mg, 20% dry weight)

Polysaccharides (114.0 mg, 76% dry weight)

Vitamin C 15.0 mg
Sucralose 35.0 mg
Mung Bean Powder 10:1 50.0 mg
Mocha Flavor 40.0 mg
Chocolate Flavor 10.0 mg
Total 300.0 mg

The novel extract composition of elder chuangxiong comprises an essential oil, phenolic

acid-essential oil, and polysaccharide chemical constituent fractions by % mass weight
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388.3 198.4 391.3 167.3 396.3 188.3 397.3 138.7

398.3 501.2 412.3 133.1 414.3 235.2 425.4 85.7
Wa3®73080 8 438.3 70.7 Exanple 5 The fol | ow PQGI/US2007/064286

ingredients are mxed for the fornul ation:

greater_than that found in the natural plant material .or convengtigpgl gx{ragifon products.

i ol O
Pl gy P A2 A O SRR AN o 0 1
timmy, peB @y dis \neadddy fuir)the Bayyislagichlapsytdwlogdd] and n@idadeffests desired

[ ght t evi qsi de (Extract of Stevia) 12.5 ny
(S"\(Ae:?r"% tag Ye??el | ul ose 35.5 ng -67 WO 2007/ 109600

PCT/ US2007/ 064286 Lact oseE 77.0 ny

2 JElCTTIRNA 0L a ' PEISE@S conpri ses an
essentl al oil fract| on, phenol ic aci d essential oil
Pufpoaet i Bms iared Cpmkqllsamchmenﬁea fdetwohinenarhyuio afasdls vei get in future

an that fou in t ural rhiz
MEEERbEici ey dht iUl wilf paefiodi doh ueg ek SqinBne used
fornulatlons can be made, into any oral dosage form
IDhvelugfiannf ieschiyesiior Aptigirak ACtvityt | mes per day as
needed for the physiological and psychol ogi ca
effects desired (reduction of agitation and
restl essness) and nedical effects (viral diseases
Dagihie as the common cold, influenza, herpes sinplex,
herpes zoster, and H'V, diabetes nellitus,
carHhmwaﬁ@udnﬂummﬂi76dheboﬁmﬂbQﬂﬁsmnodksbﬁaEWﬁﬁevmﬂmgEMDCKS)
and treatnment, anti-atherosclerosis, anti-oxidant and

free ragdieg off arRdRNGIAAGd 2aAL of tripdih &NTIERKOr Jhc. 5 min. at 37°C.
anti-arthritis, anti-rheumatic, and gastro-intestinal

di sor deit fhe sides of the flasks with force and remove trypsin to a 50 cc conical tube.

Add 0.5 mL growth media (DMEM + P/S + Glutamax + FBS) to this tube also.
3. Add another 2 mL trypsin to the flask. Inc. 3-5 min. at 37°C.

4. Hit the sides of the flasks with force and remove trypsin to the 50 cc tube from
step 2. Add 10 mL growth medium to the flask, rinsing flask bottom 2 times.
Put this 10 mL media into the same 50 cc tube. Check flask using microscope to

see if cells are removed.
5. Spin down at 4°C, 1000 rpm for 5 min. Aspirate off supernatant.
6. Dislodge the pellet and resuspend the pellet in 5 mL growth medium.
7. Spin down at 4°C, 1000 rpm for 5 min. Aspirate off supernatant.
8. Dislodge the pellet and resuspend the cells in 1 mL growth medium.

9. Dilute cells 1:2 by adding 500 pl cells to 500 pl growth medium in a microfuge
tube. If you started with a plate that was extremely high in cell density, you may

want to dilute cells 1:4 in growth medium.
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Exanple 6 The follow ng ingredients were m xed for the
follow ng formnul ation:

WO 2007H09600 - - - - = = = = = - e e e e e e e e oo PCTF/US2007/064286
------------------------------------------ Extract of
S. gra L. berries 150.0 Essential Ol Fraction (6

1@@9@90}« 1@l @ﬁﬂyluteqbgﬁlmblmmac(ztome&rt Repord gie ¢gyl coppbfor 3 large

\(/jvre?/ ght é‘%{%t a%’g ﬁ%%%lt]\c(?s a‘ge%%%% § g}}l‘gff lalg%lg%% 'ghlﬁélve ou the cell count:

Bean Rowglge x10’ tclhfnl. Mhu WAk hastit axtdrabder Px ng’ cells/mL. If you
Chocol ate Flavor 10.0 ny o
______ have toa many cells, re-count cells after another diution. _ _ _ _ . _ __ __

----------------------------------------- Total 300.0
my TheUseviotal ekl auerobgapalsistto st up2-feldiditutionsaHgsei 1 ag example:
conprises an essential oil, phenolic acid-essential

oi |, dhubegol ySetighdri de chenAddiMebust i t uenAdfirGetlsi ons
by % Mass wei ght -68 WD 2007/109600 PCT/ US2007/ 064286
greater than tl3dtx fSund i n the-natural plant--pat-eri al

or comyventi ongl7,@1<(§5r action pupgyets. The fQO@jTHl fbinQlibe 1

EZPef’y i t0 ?% SrS'erdS 695 o1, oA
physi o] 09' cal é fg ol ogi cal aé% f‘ms\dl cal f‘%(i Eﬁom tube 3
desi r el (see )l e 5, abo?€) Bl Exanpl e 7 Wﬂ'ﬂd frgybe 4

for determ na#2onl®f cell nudbéplto be used4pippem:tube 5
This i% a conkral 16xperi ment 400pubet er ni ne addQip! frof tube 6

cells go use iskutgdre MIT/ am pt oxi city ass@ygl frbi tube 7

shoul cb only ng Z L@3be done g1 per cel | Ih@@e HE68 - tube 8
JD Eval.uation i @actives tiviral

Day ()?11 From %% é)nfl uent T4% ask of ceﬁ{)é 1(%% mndube 9
protoddl was qufat‘éﬂy Gy Y. 1. Aspiratre ort

nmedi a and add 2 niL of trypsm to flasks. Inc. 5 mn.

at 37C. 2. Ht the sides of the flasks with force and .

r embX.elMis 3s9ay i3 dooe & Hiplicate,corrdd 400 puli rem eadbl tub@.iBtorwells A-Cin a
growt h _nedi + P/S + d utanmax S) to this

tube 2\65%3? Plgle Nt el lsfin oot Py Pl soriches il the tbe
Inc.  SgiRs8kdmpldlt ndéécontains.

13. Incubate plate at 37 °C overnight w/ CO,, or as long as it takes for cells to

recover and reattach (usually 12-18 hours).

Day Two

1. Around 9:00 a.m., check the cells in the plate under the microscope to be sure
that they are adherent, that they are confluent at least in column 1, and that you
see less cells per well as you move across the plate. The media in the first 2-3

columns should be orange; others should be pink.

2. Add 10 ul MTT reagent (which is stored at 4 °C) per well, changing tips
between each well and being careful not to contaminate the stock of MTT
reagent. Incubate plate at 37 °C for 2 hours.

3. Check plate under microscope for the appearance of purple punctate,

intracellular precipitate. If you don’t see this, continue incubation for up to 24
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4. Ht the sides of the flasks with force and renove

trypsin to the 50 cc tube from step 2. Add 10 nL
w@e@miboonedi umto the flask, rinsing flask botRP@ORUS2007/064286

times. Put this 10 nL nedia into the sane 50 cc tube.

Check flask using mcroscope to see if cells are

renove#OUss. Spin down at 4C, 1000 rpmfor 5 min.

Aspirate off supernatant. 6. Dislodge the pellet and

resudp e@nbetyw spethegiredipitabe, mtld OOt detengeitumgent/(sto8pi at room temp)

Super ndehel O MY SR RiEd AT FRERT R oRy QU Sover plae

cells 'ﬁtﬂalﬁh1ﬁﬁﬂ%1hm{@1@h¢é‘"ﬁla‘[@ at fdohteRpRletight: 2 by
adding 500 | cells to 500 growt h madl umln a

@,g%@e“ge tube. If you started with a plate that was

remely high in cell denS|ty you may want to

113 80 kA B O GO 0

hemacyt onet er..  Record. the cel] cou t fo l.ar

ori ds’ AR ¢ EERrepste aFlsmaleotd 42 Ociibs Loy A4S MifaPy use any of the
Thi's giptesraeualidieMer? iItRENbi4. PHEWAIBeo td B4 sure that filter slide C
cells/nL. You want to start with about 5 x 106

cel | s/ nsinthp Tgean. have too many cells, re-count cells

after another dilution. 11. Use a total of 11

mi cr af IRptermibetictaversge valpes2firdoltdplitiateeadings andenbiracs thepverage
)e(x;:-lg‘gl _V_alu_e:rf?qn_l :the_a_cx:fgeell:algglfqr_ hé_/_\ gn%glﬁ{b_ﬁ? Ipng(1 2 (CelI S de}OP%t absorbance
400 | fonqRe tyubgs dnd é’eu%u%ﬁ)ei(pé%wmhéx%@ pl fromtube

2 4 1.68 x 105 400 | 400 | fromtube3 5 8.4 x 104

SéiQ(Q |ceﬂ919.n4bef' fd? rﬁké Hlbﬁtlﬂ'e Fs@ é-lgg' aﬁglgsokbaﬂggof 0.55 Rm 25. The
1 x 104 40 r omtu

Cellomnm sdletztetﬂ)shqulld faﬂlomthmlmwpomm ofthexcuh®@3 400 1 400
| fromtube 8 10 2.63 x 103 400 1 400 | fromtube 9
11 Media only control 400 Example8------ 12. This
assay is done in triplicate, so add 100 | from each

Migbgsiyhto wells A-Cin a 96-well plate, with each
col um nunber in the plate corresponding to the tube
PIpORe TRAMRind ifRRMAGRPh&INStotoxic effects on cells.

JD Evaluation of Bioactives for Antiviral Activity

Day One

1. Using the ultra-sensitive balance by the window in WH265, measure out 0.01g
of extract and dissolve in 100 pl sterile PBS. You will drive yourself crazy
trying to make this exact, so get it as close as you can and record mass in your
notebook, along with extract tube label détails. This is your “undiluted
extract” and is in concentration of about 0.1 g/mL. If the extract is not
completely soluble, spin down precipitate in microcentrifuge at 13k rpm for 30
sec., remove supernatant to a sterile microfuge tube to work with today, and

store pellet at -20 °C for possible future use.
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13. Incubate plate at 37 C overnight w €02, or as
long as it takes for cells to recover and reattach

W@ ewaaddeyo 12- 18 hours). Day Two 1. Around 9: OOPET/B$2007/064286
check the cells in the plate under the m croscope to
be sure that they are adherent, that they are
confluent at least in colum 1, and that you see |ess
cells per well as you nove across the plate. The nedia
i n t Heont ppeeordlugnt B3P dlesls obeedls (idisuwotoe elriyas, witteneysing MDCKs):
shoul d be pink. 2. Add 10 | MIT reagent (which is
st or éd Apirate®ff mediawmdladd @maln gf trgpsin fosflasket lmeehmémah37 °C.
wel | and being careful not to contam nate the stock of
MIT 2r gaigtretsides e thealskpivith doraé amdrefdve irypsinasia S0 c8 conical tube.
Check p] ate_under njcroscope for the appearance of |
pur pl o 2HES dtle Erovith sl INIEM + BISot (eS| TFS\p dhis tube also.
don't see this, continue incubation for up to 24 -70
VWO 280 Addmwtier Rarl uspsio 19 e4lzgle Ingidud Brin.At 3dn€e you
see the precipitate, add 100 .xl detergent reagent
( st ofedlisithersatemof theflaskpwith ke andD@ONGF tiSERIKES B0 cc tube from

PLATE E H OUT. .Cover plate i t.h .al ym.nu .

Foi | PPy hy A eemayvty BifurEising deifh gne Hak SoHoma times

1. Usi rpait this 66 AL Bbdih entb @RdRine JRAIWEE @K&kdﬁ%ﬁﬁﬂ%ﬁﬁcroseope to
of the wells at 560 nm wth a reference wavel ength of

620 nmseerdigells ae repovasi s i f you use any of the

progranms called "MIT" in XFluor4. You will need to be

sur St $pin down ar4 4T,i1960 @mifer § min. héspieteaoff s@pernatant.

Determ ne the average values fromtriplicate readi ngs

and &uMisladge thhpehatend gesuspeal tise palletint hml ayrewdg@ediam.

the nmediumonly blank (colum 11). Plot absorbance on

t he y.- ®pirsd@ndatceld, 1000B8hH fRET mif. AgpitabLofk s@erSatant.
Select a cell nunber for use in future assays that

yi el gls AflodksBE Panéan@iesdspedd e delid e 1 MISgrowgh knﬁamer

selected should fall in the linear portion of the
cur ve. : 3 ] i f, -
o 5 RS 12 T80 S8, AR5 S0 [OpHRLERRAAR b micotes

Eval uatuben IbjoBitadat Witk a pladé thAtivhy éxtedmele highiih elDaghsity, you may

One :
want to dilute cells 1:4 in growth medium.

10. Check 10 pl of diluted cells on hemacytometer. Record the cell count for 3 large
grids and take the average of these three numbers. This gives you the cell count:
average x 10* cells/mL. To start, there should be about 1-1.6 x 10° MDCK
cells/mL or 1.3-2.1 x 10°293T cells/mL; this can be achieved by the following:

For MDCKs:
a. Dilute 1:4
b. Count cells. You’ll usually get about 360 cells per big grid.

c. Dilute your 1:4 1:3. Then dilute that 1:10 (400 pl cells in 3.6 mL

media).
d. Count cells. You want 10-16 cells per big grid.

For 293Ts:
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1. Using the ultra-sensitive balance by the wi ndow in

WH265, neasure out 0.01g of extract and dissolve in
wae®7iosoeril e PBS. You will drive yourself cre@yus2007/064286

trying to make this exact, so get it as close as you

can and reco q mass in your notebook, along with

extract t@oePHWBr8-details. This is your "undil uted

extract” and_ is in concentratjon of about 0.1 g/nL. If

the extra®t Feunigells. coemllaseally ssorhamt 800 gcﬁlsrpeag\mgnd.

precipitate in mcrocentrifuge at 13k rpmfor 30

sec., reneveDsupapwat:8rit2.t bhem dilugr thhtel : b GA00flgelld inkBe6 mL media).

to work with today, and store pellet at -20 C for

possi bl e HutQseit vsles. YolilwiMP 1230074110 BEO8g grid.
PCT/ US2007/ 064286 From one confl uent T- %1 fl ask of

cel I 3118t & tRAIFOGAIcryBse Wbkd fotRt S 2 M81d MBEHSHS of ekiract as follows:
Aspirate off nedia and add 2 nL of trypsin to flasks.
Inc. 5 MiR# at EkaleDiflitiofl Tt RGaFEEes of thefjhasks
with force and re?mve1 tlroypsi n_t‘o_a_SE%eO cc conlécdgl—t"u%e.
Add 0.5 nmL gro Bﬂ&ggi a (DVMEM + P/S + G utamax + FBS)
0

Magieg! @ (DMEM + P/ S + G utamex + FE
to this tube also. . Add angther 2 nL trypsjn to th
flask. 9nc. 3- %am n. at 37 T. %U*?Hit the si dgé%%m’tnﬁégel
flasks With fofde and renove fPyhsin to the SOutEomphe 2
from step 2. A8d 10 nmL growt BOpkdi um t o t he5® uhfkm tube 3
rinsing flask battom 2 times. 50Rut this 10 nko kb tube 4
into the same p@rcc tube. Chesk,fl ask using 5 Gl BSHARE: 5
to see if cellggare renoved. 4 Pl Spi n down a50é1§0mtube6
1000 r%mfor 51,rf? . Aspirate super nat ant,5 : tube 7
Di sl odge the pel gt and resus§ Hi the pel I et °9 H! Gopytube
gr owt h ’medi um 1220 Spin down afHh C, 1000 r pAd pbfrom tube 8
mn. Adfirate bPl2supernatant308l Disl odge tHeup&bingtbe 9
and resuspend the cells in 1 nL growth nedium 9.
Di | ut e Iu8biveelllpl@efogoladni ng 500 | cells to 500 | growth

medi umliln=aPB8/cs10én19aly donbel (Has Y6l it 86 bewac th a

pl ate tihat MB&uRXHlEBRItN0! [biaRk L Ao ¢8lld, ndeRSALY. You nay
want to dilute cells 1:4 in gromh nedium 10. Check

10 | j . C ter..Record, th

oot 11 2T AR 46FL B TR 0T e rEREUIARE mypperty
t hese t e, nunmbers. Thi i ves t.he cell count:

aver ag eJ}[P?ef(ﬁ?ﬂﬁ 8&? §9‘ﬁiA‘ér89 8‘?13@{1%/ ?tulf]féP é S%‘h?é’wﬁg plate,
about 1-1.6. x 1]85, MDCK cells/nmL or 1.3-2.1 x 105 293T
cel | s/ niortexiggsellsin thhe afterifdliegd s9luEms. f ol | owi ng:  For
MDCKs: a. Dilute 1:4 b. Count cells. You'll usually

get Bhotdd B¥bulonedia tqeawsbA€ off dodumn 12.

14. Next add 6 pl of extract dilution to rows A-C of columns 1-10 in the plate.
(Note: Each

column number in the plate should correspond to the tube # from above.)
15. Add 6 pl of solvent to rows A-C of column 11.

16. Look at plate and tap it gently to be sure that extract is in the liquid in each well

and not on the sidewall of it.

17. Incubate plate at 37 °C overnight w/ CO, for 24 hours.
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c. Dilute your 1:4 1:3. Then dilute that 1:10 (400 |

cells in 3.6 nL nedia). d. Count cells. You want
waee1goweld | s per big grid. For 293Ts: -72 WO PCT/US2007/064286

2007/ 109600 PCT/ US2007/ 064286 a. Dilute 1:8. b. Count

FEATIR G N TENEA I LT N T A
400 | celleSyd ol e e untocel ] T
(300 | 65 PhS P E B s PS03 7

m cr of ugady olsplit 4gairset up 2-fold dilutions of extract
as follows: Tube # Extract D lution Add PBS Add

Ext r agt TakdIned dirdé @fcalculate the?‘recise' %%mL' of-extractin each c8lumn, based
1:2 501 501 fromtube 1 1: 4 | 501 frontube2 4

1: 8 50 qn Iy mugh oyeu misesuged @it and Bow uch50lumd yonaddabeo cach

4 6 1:c%§1 | 501 frontube5 7 1:64 501 50 | from

t ube 6 128 50 | 50 | fromtube 7 9 1:256 501 50l
DfrgmubeS 10 1:512 501 50l frontube9 In 96-well

BY at"®, colum 11 = PBS/sol vent only control (has cells

but 20 extract Medi um only control (blank -

. 12 = ) [
ce! | : 41%’“ %qfﬁkﬁljlgilz?achm@l. &gglag,nqugtl-g]@m]@eﬁ Rypettor, wasrl]l%ach well
Lri Pl GAbEwitR089d bt PBEF Al 180 |y sl o HERREN! Y

diluted cells I nto rows n"a

steril e.96- | plate, . vortexi cells in tube after
firltn 3@%& \g%rﬁ{@?r '%ﬁ.fmﬂd’awfﬁéo PY g et they; gl s gpd that
col um tHed  relitbt Fﬁ@l@ fréfdnraligdd &xfab@ct dilution to

rows A-C of colums 1-10 in the plate. (Note: Each

col um RuRRI00 M1 WP Rlagt WG FRO ec i

tube # from above. 15&.g Iﬁ(@n% I %?%&ﬁ?&n@{g?trhtg\%sc in the BSL3

A- C of remhyfromkie bottle to a microfuge tube. Add 10 ul MTT reagent per well
using the regular pipettor, changing tips between each well and being careful not

to contaminate the stock of MTT reagent. Incubate plate at 37 °C for 2 hours.

4. Using the multi-channel pipettor, add 100 ul detergent reagent (stored at room
temp) per well. DO NOT SHAKE THE PLATE FROM HERE ON OUT. Cover
plate with aluminum foil and leave plate at 37 °C until 3:00 p.m., at which time

you should read the plate on the Tecan.

Read plate:

1. Using the Tecan plate reader, measure the absorbance of the wells at 560 nm.
Use the program called “MTT” in XFluor4. Be sure that filter slide C is in the

Tecan.

Determine the average values from triplicate readings and subtract these average values
from the average for the medium-only blank (column 12). Plot absorbance on the y-axis

and pg/mL extract on the x-axis.
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16. Look at plate and tap it gently to be sure that
extract is in the liquid in each well and not on the

W@ @emadobo of it. 17. Incubate plate at 37 C ovRCHU§I7/064286
w CO2 for 24 hours. -73 WO 2007/109600
PCT/ US2007/ 064286 18. Put 500 | from your original
m crof uge tube of cells (fAamBledortexed) into 10 nL
of grovvth medi umln a T 75 flask fog a 1 2 spllt and

thls tinme to cal cuI ate the preci se g/m_ of extract in
Dazdh col um, based on how nmuch you measured out and

how rmuch vol une you added to each colum. Day Two 1.

1 Adfdasat @uoéftract qua';uj)e'r-slerﬁﬁﬁzh bakzhte b}mealgwrinIWH -Jesargiet with at
pi petto wash each once with sterile PBS

l%‘d‘olfeé[mL stap WO&I%M algt(er @005 ghear| 125 2tl OGt@ét@ PR |

under the m croscope to be sure that they're still
2¢ Nertex dndissaket If ithdopsn’ eganinto gninting add samd amemnaf PB8d Repeat if

R 1B 8900 TS BRASEY 30 Pl S b 10
lb,OO(Dhﬁnf&B@ st 6f @idi@ntrifige. Mod&ukemtﬁntmgﬁetns@&ﬁ However,
usi ng the regular pipettor angi ng tips

labetanéétpr@a@ﬁlm fracian ab@On§- careful not to

contam nate the stock of MIT reagent. I|ncubate plate
3.aRepeat gepol &2 mulieanbide thdanergutet solubilized exteachil prepare 250 ul of the

){% tlo add 100 | detergent reagent (stored at room
@ﬁgi" ¥ wel | . DO NOT SHAKE THE PLATE FROM HERE ON

Cover plate with alum numfoil and Ieave%{)ﬂl ate

aLal@]z 2 stegilg micrafuge tubepn ‘Abdt 10T ‘Ui 50§70 L AdhYA il sterile PBS

SR 0G50 (R SAR be A W
PBE |ah<$2 %‘1 at@bh flifhza M%)?mﬁ%ﬁ‘? tafé)tE P?%SftlfealAbepS('thﬁbe ' Yortex.

XFl uor Be sure that fi de Cis In the Tecan.

5. DBt rﬁg e the average values fromtriplicate readings
o]I tract these average vaI ues fromthe aver age

for t he n: on ank. PI Q,t sorb
on the )}‘nﬁﬁ ngl%{ﬂ ge? xt r aflﬂ 5%de990 g%%es to the
VO 2007/-43960Q8e BidT édésﬁﬁﬁﬁé %%%ﬁlers.

b.  Add 10 pl of the virus on ice to the “UV” tube. Vortex. Change tip. Take 100

pl of that and add to the “-1” tube. Vortex. Continue, adding 100 pl from each

tube to the next, vortexing and changing tip between each dilution.
6. Dilute the extract:

a. Label 5 microfuge tubes “1:27, “1:4”, “1:8”, “1:16”, and “1:32”. Add 125 pul
PBS to each.

b. Vortex the extract solution. Add 125 pl of extract solution to the “1:2” tube.
Vortex and change tip. Add 125 pl of “1:2” to “1:4”. Vortex and change tip.
Add 125 pl of “1:4” to “1:8”. Repeat for remaining tubes, vortexing and

changing tips between dilutions.
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Exanple 9 Assay for inhibition of influenza A

infection by elderberry extractions Day 1 1. Measure
W@i07asdepact on super-sensitive bal ance by w nROIUB200¥64286

265 Start with at least 40 ng/nL. This would be 5 ngy

%r 005 g) per 125 | of sterile PBS. 2. Vortex to

SEW &5 it doesn't go into sol uti on add sams
am)unt of P S. Repeat if necessa,r,xc , ter this = |
thiré trylLapgl dB%?ﬁlge%ﬁﬁa‘BldélPV 00 r 4, lllt on:167, “1:32”, and

spi n down«pgg10- 13,000 rpm for 30 sec |n
m cr ocentrl fuge Renove super nat ant and use i nstead.

Howeyer st o Q. l, a -2

o Rl pear AR EPBsI I FoLEREPHS Fiie RblsbGRsg00 u9P§S

sol ubi | i zed extract to prepare 250 | of the extr

sol ufi on. Ad 109pd ot 535 vigps fidutiand(FBESFE-Y YO8 TE&@D') tO all 6 tubes —
1: 1000" an & ;! dd 999 | sterile PBS and 1 |
anti-infl g%nfzag %ré%rtybé\ A antibody to the "Ab 1 1000"

t ube., Vor Add .99 PBS. a ti a A

pri nfr y ayt%ftﬁ’ééﬁ/’uﬁ gf rf’é“fas‘&b“ohut’é’ﬁoﬂf’@@ “1\9 { eXtSaCt solution to

D| lute th?(,lyﬂrfeq,snl @ tub@bebrtéd m crof uge tubes "UV',
-1, " , ". Add 990 | PBS to the "UV' tube

22 dl % got loRt ]Eeat St%i)/ht}gr b h?{é}g ;d%rgt)%ghw Mo ]eJ{)? Eddlﬁ',%‘kh\é' %Hﬁct dilutions

| of t hat togthelir agbgdedtivelyhlabéled hew tibes coittaingig. PBTS)ﬁl’(d Vius,

adding 100 | fromeach tube to the next, vortexing

and f£hangAaqg 100 p1 bEYoMeaAdiaed eftidctitd18on @RE@HM § GREEXED!) to
extract: a. Label 5 mcrofuge tubes

"1: 259, 64thed'ondigsad gube contaiging PRScndviBE:” Vords. 125 |

PBS to each. b. Vortex the extract solution. Add 125 |

of extr acSetsupI anbthentube withel 001l DT -3 uibes andViOt & f BBS and label it “-4
change ti 125 | of "1:2" to "1:4". Vortex and

change tlg‘ruS AJPTEB5 | of "1:4" to "1:8". Repeat for

remai ning tubes, vortexing and changing tips between
di | Ui onsimmedatply d&ﬁl@vd 11@91@(1&)0@@/00812@1@7/21061386 50P” tubes and add

Sit gp , as iﬁﬁ) ul off Leg‘b- Vli'uSl u%{o%%ﬁgggm 8}{%@6860 each of the

Add 600 1885 1b00aldd i 1566 (BES'vérhe, whi ch gets
1000 | PBS.

1. Set timer for 1 hour.
J- Turn off the light in the hood during this pre-incubation stage.
k. Label your plates with each triplicate column labeled “Undiluted extract”,

“1:27, “1:4”, 1:8”, “1:16”, “1:32”, “1:1000” and “1:500” for antibody
controls, “-4 virus + PBS only” and “PBS only”.

L About 50 minutes into the pre-incubation, wash the cells 3 times in PBS,

leaving the wells empty for the next step.

m. AFTER THE HOUR of pre-incubation is over, vortex each tube just before
you add 200 pl from it to each respectively-labeled well.

n. Incubate at room temp on Belly Dancer for 30 min., rotating 90° after 15 min

and making agar overlay at this pdint, too.
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c. Add 100 | of "-3" virus dilution (FRESHLY
VORTEXED! ) to all 6 tubes - not to the "PBS" tube. d.

woRNraseyour "1:2" extract solution. Add 100 |P@F/USDO2064286
extract solution to your new "1:2" tube. Vortex. e.
R&gﬁat st ee d for the "1;4" through "1:10" tubes,

8a ?ngotuﬁl? & 20quh d 6 nyIpytgs {efiia yopinggelipp, set up agar overlay:
respectivel y-1 abel ed new tubes containi ng PBS and
virug. f.AddPMEY botge tgwater bathito wewditayt r act sol uti on
(FRESHLY VORTEXED!) to the "undiluted" tube
cont &i ni nYlipRYazad%/Sealiaqui/siotiefor 1cp-2 Sahutap anot her
tube with 100 | of -3 virus and 700 | of PBS and | abel
it "ed4 vMinghe followingxin atsterllerpiash Wnitidd thathadoatdea3d®000 mL:
from"Ab 1:1000" and "Ab 1:500" tubes and add 100 |

of the "-3" virus dilution (ARESRIOVERRMRXED! ) to each
of the "Ab 1:1000" and "Ab I:500" tubes. Vortex. i.

Set timer for 1 hour. j. Turn off ghe biitnlid: t PEor 5 6-well
hood during this pre-incubation stage. kK. Label your
plates with each triplicate cplatgsn | abel ed "Undil ut ed
extract", "1:2", "1:4", "1:8", "1:16", "1:32",

"1:1000" and "DMIEM; whonedaotS08€dy 1tb66tmol s, "-4 ¥7.8msL

+ PBS only" and "PBS only". 1. About 50 mnutes into

t he pre-i ncubaAhg@hiotivastimibiccel | s15b i mes in PBS750 pul

| eaving the wells enpty for the next step. in. AFTE

THE HOUR of presénggRati on is over ex each t
just before you 0addRZOO I fromito'tszéjggch PRE mL

respectivel y-1 led well. n. Incupgte at roomte on

Bel | y Dancer f@ﬁﬁ%a"m n., rotati nng)O“after 15 mﬂ% Hl

and maki ng agar overlay at this point, too. -76 WO

2007/ 109600 PCiypsindbmaiedy8e 8. héulyou have abbut

15 mnutes left in your infection, set up agar

overlay: a. AdisSwERldyutWgerdse’ wat265bdth to war ni2.75 mL

up. b. Mcrowave 5% SeaPl aque stock for 1.5-2 m nutes.

c. Mx the following in a sterile tH@afsofabtsll e t had mL total vol.
hol ds at |east 100 nL: AGAR OVERLAY For 1 6-well

plate: For 5 6-Wehlake BSa, @8d 0.75 g¢ BSA to 10 mL CaMg-PBS and filter-

sterilize in the hood. Aliquot into 1.5-mL aliquots and store at -20°C.

* Trypsin is made up in 8.5 g/L. NaCl-H,O solution, filter sterilized in
the hood, aliquotted into 1 mL aliquots, and stored at -20°C.

" Add 5g agarose to 100 mL H,O and autoclave. Store at RT.

d. Remove inoculum and replace with 2 mL agar overlay per well. Leave plates

right-side-up at 4 °C for about 20 minutes.

€. Remove plates from fridge and place right-side-up in 37 °C incubator for 27

hours post infection (after you added virus to your cells in step m).

DAY 2

27 hours after infecting, add 0.5-1 mL Formafresh to each well. Leave plates at 4 °C

overnight.
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DVMEM warnmed to 50 C 11.56 nL 57.8 nL
Antibiotic-antinycotic 150 | 750 | 7.5% BSA$ 0.576 |
wWQ2@3/108600 G ut amax 150 | 750 |  Trypsin (1 ng/PCh/usSa7/d64286

| 72 1 5% Sea Pl ague Agaroset 2.55 nL 12.75 nL 15 nL

oial vol. 75 nL total vol. | To nake BSA, add 0.75 ¢

to 10 nL CaMy-PBS and filter- sterilize in the

hood. Aliquat_into 1.5-nL aliquots and store at -20C

Lo 7r (hseirpfe off Farmafrgsh.i n 8.5 g/ L NaCl - H20 sol uti on,

filter sterilized in the hood, aliquotted into 1 nL

2al i qBemeyve agal plugsrveth spatul20C. t Add 5g agarose to 100

m. H20 and autocl ave. Store at RT. d. Renpve inocul um
3and Addltatmbwit%2E1QH agdincobae horpopetempefor at leasi 26 min. .

pl at right-side-up at 4.C for t m.nutes. C..

Reno eaﬁwhﬁ%gnﬁﬁ%% adéan%bfaiymté@w i“@ﬁ?’-t@i”aéﬁﬁﬁc eppical tube
37 Cupdisird) abRexih®fo rdik inBiRUfeRtsPOost infection (after you
added virus to your cell's in step m. DAY 2 27 hours
after infectinggsg pBsS-1 nL Formafresh to each well.
Leave plates at 4 overnight. -77 WO 2007/109600

PCT/ US2007/ 064 %K 1. Aspirate off Formafresh.
2. Renove agarg’glga S Wt spatula. 3. Add 0.5 nL of

70% Et OH and i bate at .roomtenp. for at least 20
mn. Meanwhil Eg'gr’rgh‘@’eﬁlbzéri mary antibody at 1:1000 in
Blotto in a 50 cc conical tube wupstairs, vortexing to
m x i ngredi ent §3.5 14 agfi-nfluers Agntibedyykeptypt Ok 15.5 |
Tween 20 15.5 | anti-influenza A antibody (kept at 4C)
4.4 Aspisghe oE(tESOBE. fRiBscCOMice RiitisBBSince with PBS. 5. Add 500
| freshly-vortexed primary antibody in Blotto to each

584l 5060¢ kesHiptvattéteddrintary antibody in Blotto to each well. Rock upstairs at 4

°C on Belly Dancer overnight.
DAY 4

1. Upstairs, mix up secondary antibody 1:500 in Blotto. (So, make up Blotto as before,
only add 62 pl of secondary antibody (that has been frozen in glycerol, aliquotted, and
stored at -20°C) instead of primary antibody.)

2. Take plates downstairs and aspirate off primary antibody.
3. Wash once in PBS.

4. Add 500 pl per well of your secondary antibody in Blotto and incubate for 5 hours at

room temp on Belly Dancer.
5. Aspirate off secondary antibody. Rinse once with PBS.
6. Add 6 drops per well of Dakko substrate (kept in door of 4°C downstairs in P3)

7. Immediately put on Belly Dancer and incubate room temp. for 10-15 min. or until you

see foci.
8. Aspirate off substrate and wash once with PBS. Store in PBS.

9. Photograph on light box and count foci.
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C on Belly Dancer overnight. DAY 4 1. Upstairs, mXx up

secondary antibody 1:500 in Blotto. (So, make up
w@kertaeas before, only add 62 | of secondar yPERUSMOTY64286

(that has been frozen in glycerol, aliquotted, and

stored at -20C) instead of pri rrary anti body.) 2. Take

pl ates downstairs and aspi EX28PKH0 primary anti body.

3. Wash once |n PBS 4. Add 500 | per well of your

Psg Aspay I iy dptta¢tofaiiviiye for 5 hours

at roomten'p on BeIIy Dancer 5. Aspirate off
Psasdotvped I wirpddyionRi nse once with PBS. 6. Add 6

drops per well of Dakko substrate (kept in door of 4C
downBscadotypechHIP@)1 viriohstwert mbéilagd pyrtcoaranBeblig DRBTCeslls in T75 cell

@ndln ubateroomte yfor 10-15 mn. or until you
Bize flagks Wigh 6 ngqty obfa @%%Ié@n@lwamﬂomq@cwm gopy of the

<50 T . B TEHE PR, coin o

eriwehuppl & 4 Gublyye | @DV thnE’ffﬁinQ CImbi® AsFededd dembREfidn Reagent
Extract Activity Pseudotyped H V-1 production
(Pagrng Yrlmed, HYWasyised §ntangsics t}*ﬁrq@&gc édtepy 8 h the culture and medium

whf 'Eﬁ'feg{éﬁg %%ﬂsp%ﬁﬁzag&lt lwials g)lgxzz i k)lemat%ﬁ tv%rg coil@c%&ls% h post-

al nin
trzmsﬁslctlpm daﬁﬁeﬁi bﬁﬂo@&p&e@éerﬁﬂﬁga@ﬁﬂ@ﬂlﬁu@éd Hln‘d froﬁdnr al -I’18 °C. The

R e TS| B LA oG 8 6 et
pléRNRira. h B 1eat ¢h@ s-Ehﬁpl%B §61d AhiFRQ9KRALY 2 ﬁ%ﬁﬂﬁﬂ%l the medium with

Val encia, CA) was used to transfect the ce
th@. Fihs tae replhcadr withfcbshrdilbarco wiadifidsdf Eagle emslium contammg 10% fetal

O TR P
usiVas Pestboae Phésphogidb N wid! 1A &%@Qﬂt 3w hre0ZRM eAham 1Bioscience,

C. The titers of he viral stocks were determ ned by
Pipgafasayi Ng)- GHOST cell's, seeded on a 96-wells plate,

for 2 hat 37 Cwith serial ten-fold dilutions. After
Eldettheirins et itgmepdratiore 4 fmaationhand ingection ishibigion nesayaced

with fresh Dul becco nodified Eagl e nedi um cont ai ni ng

10%Elé¢rhérrieboaxitrraet Bt umas pdepanall bat ckubgend# RO amg30T lyophilized

el lb%gg% ??%gﬂh rmﬁ.éggl}B (}%Jl nd|wﬁg§ dfctqll}lé)lrlgtely into solution by
adfuSIRE H B0 (81796 WiNRPuL oPNEERE 693¥v. N assay F4 antiviral activity against

HIV-1, 5 x 10* GHOST cells were plated in each well of a 96-well tissue culture plate. The

following day, ~1,000 p.f.u. of psuedotyped virus were added to each well in the presence or
absence of 6.55, 3.28, 1.64, 0.82, 0.41, and 0.20 ug of F4/mL. After 2 h of incubation at 37
°C, the virus containing medium was removed and 200 puL of Dulbecco modified Eagle
medium containing 10% fetal bovine serum was added per well and 37 °C, incubation was
continued for 48 h. Subsequently, the plate was scanned and foci counted using a Typhoon

phosphorimager with ImageQuant software (Amersham Bioscience).
HIV-1 subtype C Inhibition Assay

Inhibition assay for chimeric HIV-1 SG3 (genome) subtype C (envelope). This
specific envelope protein comes from envelope clone ZM135M.PB12, GeneBank accession

number AY423984, originated in Zambia, mode of transmission Female to Male, provided
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El derberries extract preparation (F4 fraction) and
infection inhibition assays El derberries extract (F4)
wor®7pespar ed by re-suspending 40 ng of | yophi PCRES007/064286
el derberries extract in 1 nL of PBS (pH 7.2) and
bringing it conpl ete into solution b djusting its _
by i o Hynigy ?ﬂoﬁﬁ@%ﬂ reghgs ke Sﬁ%’t%ég%@aﬂae 9) are the foci on
adfphklyirhiflty Beekbouhd, a88IbASeroddd\s Laused by 104ig Fe&BhdeSof the host
were plated in each well of a 96-well tissue culture
celisqangl, camimot be dithenidagreatyd, +1 POSilivp irfectionafonfyely ddotipiberry extract
' ver e..added .t,0 each l1.in the presence or
fr} @Oglﬁ%‘y\ee%’rméa?‘%,"f gl.ezvél,'“s i‘:“%@nt C#53Y-0 41, and 0.20 g of
FA/m_.. After 2 h of incubation at 37 C, the virus
cont ai ni ng nmedi um was renoved and 200 L of Dul becco
nmodi fi ed Eagle nedium containing 10% fetal bovine
serum was added per JErerparptiogpyRefeneaebat i on was
continued for 48 h. Subsequently, the plate was
scanfdldohflt Veuipatentmerd WiSi pafert appblaatioon publications cited herein are
[ it h | mageQuant software (Amersham
hﬁ?@igﬁgg 8@&%@? 6Iécl‘}btype C I nhibition Assay
I nhi bition assay for chi meEygivideNtsl SG3 (genone)
subtype C (envelope). This specific envel ope protein
conei from velgpe cl one ZML35M PB12, GeneBank
accelBossrkiliigniBdhe ARAyRlorsa08zs, GF Ptable TonaseaiiBin Asinggigemore than
ind I 1 SSi Eenml I.ged : -
rofilind ARSThSRUR HRIB SrbR 6?%)5}%&&}5,/6'.0&%. eppddtthls of the invention
deSenbishhereilth Suddr ¢quiivalenthiare éntspdedso bs eacdamusseed 1) thafalowing claims.
the foci on aslightly mlKky background. The
background is caused by a slight fluorescence of the
host cells and can not be further decreased. +,
Positive infection control; F4, elderberry extract
fraction F4, T, titration of the virus used in the
assay. Incorporation by Reference Al of the U S
patents and U.S. patent application publications cited
herein are hereby incorporated by reference.
Equi val ents Those skilled in the art will recognize,
or be able to ascertain using no nore than routine
experinmentation, many equivalents to the specific
enbodi nents of the invention described herein. Such
equi val ents are intended to be enconpassed by the
following clains. -80 WD 2007/ 109600 PCT/ US2007/ 064286
W claim 1. An elder species extract conprising a
fraction having a Direct Analysis in Real Tine (DART)
mass spectrometry chronmat ogram of any of Figures 36 to
70.
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2. The el der species extract of claim1l1, wherein the
fraction has a DART nmass spectronetry chromatogram of
wW@eoo7069600 gures 46 to 50. 3. The el der speci esPERUSA01/064286
of claim1, wherein the fraction has a DART nass
V@ gclnonetry chromat ogram of Figure 48. 4. An el der
% 8is extract conprising a fraction having an | C50
of 150 to 1500 g/ M. as neasured in_ a H Nl influenza _
Li nhi Binsldsh specsssextract cpmprising ey fraghier hawyng g Diegst Aptlysis in Real Time
cl ai i j f
750 (g tRTHERERck ey Atk R P S e e 7o 16
assa 644.Jhe el der. species.extract of claim.4
2eher o Yqed Befiet orEHaS! Shifcbo Bref s Folhiyt gy g DART mass
7. Thecebety Sineaiabsrax of asf offigeleatdttso.wher ei n the
fraction has an 1C50 of at |east about 195 g/nL. 8.
3.The ehéleidesnpeties Rhétast cRimCl alyRrbiPihe? fraiGil @b ol BART mass
fraction conprises an anthocyanin; flavonoid; Cl6 or
C18 sngcuiemetayiclyomatognam obFiguird 48.ty aci d, al cohol, or
ester; and/or a polysaccharide. 9. The el der species
4.ext r Aateldef spdcidsrax@actwoaipeisihgtdadtioh haewgnrinCiSof 150 to 1500 pg/mL
selected froamthe _group caonsisting of
cy anisdngasyteg gy @ SEiNeindlygnzaynkibion 2828y anbuci osi de.  10.
The el der species extract of claim8, wherein the
S.amouhite Pferaspepiss yaimach of cking e atherein thedractionshby améCginf 150 to 750

11. The,el der speci e tract of cJaim8, wherein the
fl av%%zglll‘aasilgeafﬂ’{%ﬁﬁl? aE%T‘H@“@TZ&é‘?hIE QBA8@Yext ract of
claim 8, wherein the C16 or C18 saturated or

6.unsathfr HeFsPecies xtmst 1 claim g giheregy thedfastion hag ap eped 150 to 300

froqg&ﬂgﬁgroup consi sting of hexadecanol,
hexadecanoi c aci d, hexadecanoic acid nethyl ester,

hexagecanoi ¢ acid, et hyl .ester,, hexadecanoic acj

T 1 edegrbe g6 SaBboria it Mg R tana e ZE|Go ofat eastabout
et hylos @st@r, octadecanoic acid butyl ester,
9-oct adecen-1-0ol, 9, 12-octadecani enoi ¢ aci d, and

C o » . -
S bt/ g PR RG oCobmA be Yol B action cpmpgises an
cl aiaml®cyaher fiavonodide Ca6oui 8 sdtutabed cCsainrateiSatty acid, alcohol, or
saturated or ugfat ra%ed fatty acid, alcohol, or
est gFepAngd(or ape Saﬂ%%ﬂ €2% by wei ght. 14. The el der
speci es extract of claim@8, wherein the polsaccharide
9.is shiesldesgrscicsaxime ofglam s, ehsrinthesgtheryanaxssghected from the

gl u%‘?@ﬁ) ccﬁ'ﬁ%ﬁhgﬁgg%an%ﬁg lﬁ)ccbgidetraﬁgr@gﬁgﬁtﬁn—ﬁ%{nﬁﬁiosme.

uro acl 0] I ons

10.  The elder species extract of claim 8, wherein the amount of anthocyanins is greater

than 10% by weight.
11.  The elder species extract of claim 8, wherein the flavonoid is rutin.

12. The elder species extract of claim 8, wherein the C16 or C18 saturated or
unsaturated fatty acid, alcohol, or ester is selected from the group consisting of
hexadecanol, hexadecanoic acid, hexadecanoic acid methyl ester, hexadecanoic acid
ethyl ester, hexadecanoic acid butyl ester, octadecanoic acid, octadecanoic acid ethyl
ester, octadecanoic acid butyl ester, 9-octadecen-1-ol, 9,12-octadecanienoic acid, and

combinations thereof.
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15. The el der species extract of claim8, wherein the
anount of polysaccharide is at |east about 10% by
woeioghtsod 6. The el der species extract of cl ai PEBUS2007/064286
conpri sing an ant hocyanin; Cl6 or Cl8 saturated or
nsaturated fatty acid, al cohol, or ester; and a
o1 y bt ?fﬁ‘_sl; SRIEIeS PHFACk Bl W ASTBB RRareR T A e 411 6cqr i saturated
16, vheds@imatbd Bu@EROSKEINI Nor it & £ a8l ) Sveight.
group consisting of cyanidin-3-glucoside and
18y anirglé Bragr SRERUEC PR Gclai il Q% t
G770 e R LRt Betifls, WiNee R 1\ SRAELAR 1R from he
gr eagwup cohasting@¥dbytrare glyldse, 41Abindks galactese, sip@®ioss, xylose, uronic
extract of claim.,16, wherein the Cl16 or Cl18 saturated
or dAndcombinafiges heteel g al cohol, or ester is
iel ected fromthe gr ou&dqonsi sting of hexadecanol,
Thexalide slfen wegies extrageadaimuthavherein the areaumy pf ealyssecharide is at least

hexag&,%gmé%qqu%ig}géet hyl ester, hexadecanoic acid

butyl ester, “oct canoi ¢ acid, octadecanoic acid

t hy. er, . e i.c acid butyl ester, .

1§ oo ey S0 PO RGRES b Bt b SR i 16 or C15
conbdanathicd 08 ubdaaireed fatBlicidl AR oBOIIEF esbCaideSpRYdat Hatidef
claim 16, wherein the anount of the Cl6 or C18

1B at Ur'es @der®pediBbdittdbad fRthimald, Whfdiflihe3h@@BRnin RfseRefe&from the
is at | east about 2% by weight. 21. The el der species

ext rgiewp esnsitiag of eEnidindrgiepsideand slyyydinchsaniiwiasgle.
selected fromthe group consisting of dextran,
1&gyl ucBeeslderspbiierosdractys] cidmase wheteanthe smouxntyd famehocyanin is greater
ur or}}ic ?@ %r ang%‘;:orrbi nations thereof. 22. The el der
spec i I byt claim 16, wherein the anount of
ol ysaccharide is at |east about 10% by wei ght. 23,
1Roodd] It?reiﬁeéépﬁ%wra%‘d}fﬁﬂql@i 19 whersiteihg 1605 Cupegturated or
ext naeluphedClafty Ri ; i eS80 Wndisti
subj ect u]iodn?‘ ect ggb 1\%’ @EOhg)l’v(%%atseAcs g@ n% ?‘%g |ﬁ3’fé“ {61113 %‘%pgcg)g?ﬂstﬁ%g of
t o thesadesainlcltxadevanae deitihisexadécanoicetidansthylestnthentdeotinoic acid

the el der, speciges extra of claiml or. 4. -82 WO . :
2oof)ﬁi”gﬁ%‘ﬁﬁ%ﬁﬁﬁgwﬁo‘ﬁ‘gé‘&ﬁg@t“%@a F%eEHEPGriceangimeid ethyl
24, herRiddesMBiccidButlBesi, RAMEIQRE- 141" 91$2-0€8dechRfnoic acid, and
met hod of claim25, wherein the envelope virus is a
f | agombiatigns the@pf. The met hod of cl ai m 24, wherein the
virus is a non-envel ope virus. 28. The nethod of claim

2024, Thieetdsr spdcis exirncuofickhindbewhedin the ambhet afitbu@16 or C18
oSy S35 g
i odeficiency virus (H V), SARs, herpes sinplex

21yi :'ggg(ﬁ{e’;@;)c’ies%xtract of cl(aim\ll)6, wherein the pof})/sacchari e is selected from

the group consisting of dextran, glucose, arabinose, galactose, thamnose, xylose,

uronic acid, and combinations thereof.

22.  The elder species extract of claim 16, wherein the amount of polysaccharide is at

least about 10% by weight.
23, Food or medicament comprising the elder species extract of claim 1 or 4.

24. A method of treating a subject infected with a virus comprising administering to the
subject in need thereof an effective amount of the elder species extract of claim 1 or

4.
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flaviviruses, dengue, yellow fever, Wst N le, and
encephalitis viruses. 29. The nethod of claim 24,
WoR@radaeot he virus is selected fromthe group PCT/US2007/064286
consi sting of Norwal k virus, hepatitis A, polio,
I noviruses.. 30. The nethod of claim

andayi r use d.r
2524, ?W%‘P%Pa 0? E]@m% f whereindhe, vigys i5ap gnveleneaixps. povi ne,

ovi he, equine,.  porcine, rodent, feline, or canine.

26.31, Theymethad pbelaisn 28, whereindhe euvelope irunis aildjiewrus s a

human. 32. A nethod of inhibiting virus infection of

27.ce| The methpd pE¢laun ebrivhereinrle vines is enby-enialope Yitus. el der

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

species extract of claiml1l or 4. 33. The nethod of

cl allm B2thodioé chiim 24hevherain thei Grans eeloabd fomvihe souBdansisting of
The. _pet hod .of cl.aim 33, wherein t envel gpe virus

P RS Tggin BHeVRBEh du %61 T 817 88, vieR o kN1, HISNL
t henushdnl SmhBn8ddiReB P VEQP GHIW Y, USAR SO herpBE STRPRRvRdses (HSV),
claim 32, wherein the virus is selected fromthe group
corfdavaviruses, dengueny¢llognfeser Wass Néle, dndreapephblitivvirusses A

and B, avian flu viruses, HLNl, H5N1, human

i mmitheodethbd io€ niym\A4y wdieettt ¥e, vibARSs selbaed fsnsiheggrenp consisting of

viryses. (HS fl.avi vi ruses, .dengue, yel ] ow fever,

e OYN‘.aPi(a‘,’mgzwhepé’HE%éhaﬂrl?aiagé?/‘fwgse@d T§IROVIHSES et hod of
claim 32, wherein the virus is selected fromthe group
conkieseihgd of claigy gl whereingthe sybisst ist# $rimatey iviasy, bovine, ovine,

andgink S RSineAqEl! RS o3y, 38, A method of

prepari er’ speci es extract having at |east one

Pr edet el S 1ai ?A{,%}e%ih?ﬁé s&b%‘é{‘f%i sing: sequentially

extracting an eﬁger speci es matertal to yield

an gssential. oil.fraction, .a polyphenolic fracti.on _and .
o ST i S8t Bl SR B Rl et fpcuPa e Cels with
spekd €dertpadits &BfRf bRdlaiky1 sppercritical carbon di oxi de
extraction to yield the essential oil fraction and a

firgde rﬁeﬁﬁécﬂ&kﬁ‘dlaifrﬁﬁz,%J&Qﬂ&@%@@ﬁﬁgﬁ%@%&%“% b)

extracting either an el der species materi al or

th i j i ¢ t..ahout 40
 isegihod GRAHE, MHBSH BR Aot W RL TR o1

toyield t ol enoli.c .fracti.on and a,second

o Sustad i AR SRS gl R LR R BRGNS o

st b ter about 70 C to about 90 C .
oD bt ool ?éa Wﬁgegb'i JHLE AR ﬁ%ttils groupgronsisting of
ThenARLPOdirdfesC hthah 38 WRSECANaRE 8D a$1anCAARESES HiN1, H5N1,

| oading in an extraction vessel ground el der species
pl Anmanpminemineddeficizgicyaddiue gD SARK, olxérpes gmalex viruses (HSV),

S u%%\rﬂ(\:/grlugés? 5‘e|ngﬁgny%lllml>vofg\§ér, West Nile, and encephalitis viruses.
The method of claim 32, wherein the virus is selected from the group consisting of

Norwalk virus, hepatitis A, polio, andoviruses and rhinoviruses.

A method of preparing an elder species extract having at least one predetermined
characteristic comprising: sequentially extracting an elder species plant material to

yleld an essential oil fraction, a polyphenolic fraction and a polysaccharide fraction
by
a) extracting an elder species plant material by supercritical carbon dioxide

extraction to yield the essential oil fraction and a first residue;
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3) contacting the el der species plant material and the
carbon dioxide for a tine; and 4) collecting an

wez®enedead oil fraction in a coll ection vessel PCHOS20071664286

39.

40.

41.

42

43.

met hod of claim 39, further conprising the step of
altering the essentigl oil, chem cal constituent,
con@o&ﬁ agting;cyhenan elder-snesiss Plang mwigg%é@ﬁ regidpe from step a)

ext ract i gfih witdr Rt oW REFENS b&iRlT0eaTR %t}fj%f?%i'rg—?lcoPolic extraction
fractional separation system 41. The nethod of claim

38, wherteiyield thepdbyphenotpr frantion ahy acesvndctsidig; gndund

el der species plant material or the residue fromstep

a) oM etiractiag dre satomhesitludifiof step BUYatéO4E aboute?0 °C to about 90 °C
hydr o-al cohol.ic soluytion for a tine sufficient to

extract PORGHHEIRSHTE hepalysesshagidn&estialent s; 2) passing

the water or hydro-al coholic solution of extracted

pol Thsetbed ef elaiend & arherein sopia) gempEsest om step a)
through an affinity adsorbent resin colum wherein

t hel )pglaédpg ahal exiragtipnl vesselgrowtidlderspeaen adyeatértilns
are adsorbed; and 3) eluting the purified polyphenolic
chelyi sblingonisin diceide uhdactpooadsdal Comiitiddse  affinity
adsorbent resin. 42. The nethod of claim 38, wherein

t he3)neintazting dite gdddr ¥periasipidntaeatériaaahd he carohalidNi@for a time; and
conprises: 1) contacting the second residue fromstep
b) 494 ddlle¥@igoin dber@aPoi fré&tida 1hQ RBBMonSRsseC for a tine
sufficient to extract polysaccharides; and 2)

Pr egiePinb@bl g c{l}zﬁﬁl l@@,l NSREC PG Hﬁﬁg ftﬁéigﬁef)%g %‘?ggé the essential oil

sol ution by ethanol ‘precipitation;
spebemsabxonstititenp ceppoed yios vy fradtivostingf thengssaftial oil extraction

cl ai. 38 to. 42. -84 .200Q7/.109600 PCT/ US2007/ 064286

20 ilEa Sihgisticeglsarin IS SRt BRbIPErHY" SHOBal | of

e | cjnpam c acid at 15 to 25% by wei ght of the
py?@ém%w? Oﬁglﬂﬁhﬁ’ Jehergin §tep ) QompRiSesiei ght of t he

pyrogal l ol , 2- met hoxyphenol at 5 to 10% by wei ght of _
t hd) pgerbesaing grounsieelder shepipsl @lagt mpterinl 2yl resigap sfep ) with
t he pyr | ol i 0 109 - Vel -
of the Rt apolt ARE BRI TRy 2 DR S, for o vime

by wei ghtfficient teeexpsacogalpheholidéhenAtal ebfiditusgigseci es
extract conprising rutin, ferulic acid at 20 to 30% by

we 2y iassihg tHtewatbtiéd Widré-bRBBMCsoh@tich ¢HexBactt® Slyfhéh\blic chemical
wei ght of the rutin, shikimc acid at 15 to 55 o b

wei ght 6Pnstiteents from stepna) thioasly an a&iniy adspdentresy cofumn wherein
65% b i e k Ut Ly _ : |
oxt 1 ant S pRhol it thb g ine Bty S AR FORE B bed; and

wei,ght .of the ruti erulic acid at 1 t.o 5%:.by..
wor§nciing i§ plithéd polRheidis Sfptied) cpofifiedbiiftione from the
wei ght  affidifyedestbbrit.resifi ki mc acid at 0.5 to 5% by

wei ght of the rutin, phenyllactic

The method of claim 38, wherein the method for polysaccharide fraction extraction

comprises:

1) contacting the second residue from step b) with water at about 70 °C to about 90

°C for a time sufficient to extract polysaccharides; and
2) precipitating the polysaccharides from the water solution by ethanol precipitation.

An elder species extract prepared by the method of any of claims 38 to 42.
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acid at 1 to 5% by weight of the rutin, cyanidin at 5
to 15% by weight of the rutin, and petunidin at 15 to

wQrhgenei ght of the rutin. 47. An el der specP@&BUS2007/064286

45.

46.

47.

48.

49.

50.

51.

extract conpri sing rutin, cyanidin at 30 to 40% by
vvei ht t he tin, et uni di n 85% by wei ght

¢ ERadR sndies Aot douliising mrosiob by ksrnamt ghi > o 25%
t heo;f wtsigﬁt of BeUbyrbg AL, dclﬁim!idé Qi P% QYA, W'v%ightOJf th ?)%lrogallol 2-

ruti'n, and cinnamc¢ acid at 1 to 10% by werght
r utpthoxyphenol asSder O%ﬂacwe@hé&ﬁthapyrog@]drﬂr b@zn]gehyde at 1 to 2% by

Do R R PV SRR B ) by g EhatcBe pyrosatol
acighd cwaaidyl heet@e bdls &f 195 bwelgw%{mﬁé fﬁg?d%ﬂlbl. of the

p- coumari ¢ aci d/ phenyl pyruvi c acid, ic acid at 35

10 AR UdePipedRl gﬁﬁa&fcoﬁqﬁﬁmﬁ% %H{T?érhﬁc aqh i py ﬁf‘y(b‘ﬂ%%gl’lwight of the

acid, cinnamc acid by wei ght of
p- gotiniirange adidpbh @hyo B youhyi welghi of, thamatirs shikimicacaicatd 5 to 25%

anbé‘Y/S p‘%é"ﬁtﬁf‘ﬁ@% B A - ﬁéfgifaé%é@w&e@zpfgarunn

rutin, hesperidin at 20 1o 30% by wei ght
!l SpelksnirCoamir s A, (Ei509 Byl Hod i Mo preizht of the

t h%ﬁﬁ”ﬂeﬁjllc%ﬁ o [‘Q@@"/g b?%éil%lﬁtof‘]tﬁe b Qin, W c WY to 5% by

of the rutin. 50. el der speci es extract conpri sing
petwmghilmf the outing ShIkHBE actd 8604 by S¥ebylvweight dffibe rutin, phenyllactic

Dot o SAM iR B 2R s Yoo il T rotin

of ah&peﬂaﬁidunatdlmo 3% by\weRhtl6f thé PRAI. €S extract
conprising rutin, cyanidin at 5 to 15% by wei ght of

theyn gldbd §becfe§)é'xfr9ét'd&nﬁﬁisﬁlgtlﬁtlﬁoc@amﬁlﬂvﬁf thto Qf)‘yt weight of the
rutin, caffeic acid at '5 to 15% by wei ght -

200 Q380ddiPET ﬂ@S@(ﬂW/b MM@ghtocﬁf thheutint Vanulllt amdl acd to 10% by

acid 0% f he rutin lmca

o Wity of i SRR ER 1 fesobulS eyt B i Shdmic acia
t 0aBHU Do wsived thfftﬁé‘l@tlﬁutl n, and eri od| ctyol or

fustin at 1 to 5% by wei ght of the rutin. 52. An el der

SPRG Aerpbliast tPeEBFP&ﬁl o ¥@AHgReRy 1BhrutR defY, rutin at 65

20% by V\rgs:bghlt o)% t he tllg%f) e?@od?ctyﬂﬂyﬁﬁustl n arulna
1 to75% tyyweight hf thef p-thvenariet aond/phanylpygevic ncit vatllicocid at 65 to
[ i 0

gs %bl}éh\\{/vvglj@ﬁp (E)%t tarpL(Pq%ﬁ{alflltcIglgid/p%%gyltp%)gllvgco:!lchg t%rt'uli% atc1% a%gé) to 45%
by weight of the p-coumaric acid/phenylpyruvic acid, cinnamic acid at 65 to 75% by
weight of the p-coumaric acid/phenylpyruvic acid, and shikimic acid at 45 to 55% by

weight of the p-coumaric acid/phenylpyruvic acid.

An elder species extract comprising rutin, hesperidin at 20 to 30% by weight of the
rutin, vanillic acid at 70 to 80% by weight of the rutin, and cinnamic acid at 40 to

50% by weight of the rutin.

An elder species extract comprising petunidin, rutin at 85 to 95% by weight of the
petunidin, vanillic acid at 55 to 65% by weight of the petunidin, and cinnamic acid at

30 to 40% by weight of the petunidin.

An elder species extract comprising rutin, cyanidin at 5 to 15% by weight of the

rutin, taxifolin at 1 to 10% by weight of the rutin, caffeic acid at 5 to 15% by weight
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52.

of the rutin, ferulic acid at 1 to 10% by weight of the rutin, shikimic acid at 1 to 10%
by weight of the rutin, petunidin at 25 to 35% by weight of the rutin, and eriodictyol
or fustin at 1 to 5% by weight of the rutin.

An elder species extract comprising rutin, cyanidin at 10 to 20% by weight of the
rutin, eriodictyol or fustin at 1 to 5% by weight of the rutin, naringenin at 10 to 20%

by weight of the rutin, and taxifolin at 1 to 10% by weight of the rutin.
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