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PROCESSI NG OF NATURAL POLYSACCHARI DES BY SELECTED NON

PATHOGENI C M CROORGANI SM5 AND METHODS OF MAKI NG AND
WQBIBIGHERIHE SAVE TECHNI CAL FI ELD OF THE | NVENTI BN/ Tk2908/063329

present invention relates in general to the field of

probi otic organisnms, and nore particularly, to

conpositions and nethods for the delivery of dietary

suppl enents that have been treated and processed by

RO QESSINGOFNA TURA IBROICROMIO HARTDES IBWERLECTED NON-
PAWHOCGENIC MITRGORGANISMS LONDIME THYUBBIOPMAKING AND USING

background is described hiyEQANgRti on With probiotic

organi snms . Probiotic organisns can have a number of

posi tive ef f ecipcipRIRRBIFIBLD GE $AF INVEENT NI Ot i C

organi snms are provided such that they enter and

The @gééﬁ@'ﬁ%lﬁf&ht ke@zﬂ?OQE éé?l%ra‘f“ @e gl Y“%ldt I ﬁg[%/roblFo)ﬂQ by 51111 s and more

onpet e agai nst or gani sns th e pr eV|
particukatlynuozuedlpbhaonh agreishet\heds foadte. de‘ﬁhasreofldmiaiy suplgammstmthat have been
It co ni zat.i on by ot her m croorganisns and in

treateggwtpreﬁgség BROHYOPEP PR Sus to the devel opnent of a

heal t hy di gestive flora. Many probiotic organi sns are

presently avail BaltK GHeUND OF THESNEENTQON t enpt  to
establish a desirable, positive intestinal flora.

Wlthdﬂ@\'l\ﬁﬁﬁﬁﬁ thd1§cdplf STt ViR R&%i®n Ofts LASKRERR Rt dGchbHdt le &hnection with
t hat are |ngested to attenpt to conpete agai nst the

probidtigeaiardsrgani sms is often linmited by the ability of the
organi sns to reach the target site, outconpete the
Probi(btl':u:aiganisglardaantm,veeastlaﬂnbérsblf pd)sitki)‘ifeeeffcﬂt@nhzlmltb.n @ﬂch, the pro-biotic

npet e for, nutrjents agai nst xi. sting organisns. .
oreanfR 5t cBPRicl 1k Rt LY abe abh Gl hpdant Hinhg Wpestive tract,
ProbidtitcohfpRie QiR0 IRGE @@nisﬁﬁ rtﬁﬁ%a@@'p‘fe\ﬁ&%'hs%@lﬁhlﬁ@ the digestive tract.

antibiotics, becone wel established in the intestinal

Thesenfoctlsugartisoreirat @niomp@tmnt opnpthgr micraokgprisme anfian Isomalcases can be
envi r onne effe et .fo nutyJ ents .an

deleteﬁl&ls t? glh gﬁetl%pdn of ot Ihgehl%yd 1&8%{ oray o any (Bli%blg{j ic Ig?rgamsrns are

prescihtRVARIIREIB thdlake aig&ﬁemtcsaﬁ&n@dﬁl re@t%ﬁlﬂlﬂﬁdébﬁl@bl'eeﬁﬁ)@ﬂ‘we intestinal flora.
probi otic colonization is taught in United States

Howepg ébg cffectivenass fithe prolygiie guifyesélmtiare ingssted|to atighph to compete
agam@q}%ﬂﬁcaf 8]r§cﬁ 1%? q¢ 81%19 nﬁ{edaoarpt:i/\lg Ql'bﬁﬁt%%f Y94, Emtsﬁg% r?ach the target

feaches a pr ep 1 oNn
site, cmt@bmpﬂtd theylogalr drganisms, establish stable colonization and compete for nutrients

against pre-existing organisms. The problem with undesirable digestive organisms is that they
often become increasingly resistant to antibiotics, become well established in the intestinal
mucosa, have had an opportunity to adapt to the local environment, effectively compete for

nutrients and are not transported out of the digestive tract.

One such invention that attempts to address the problem of probiotic colonization is taught in
United States Patent No. 7,172,777, issued to Schmitt, et al. for a powder for preparation of a
probiotic yogurt food. Briefly, Schnitt teaches a powder for preparation of a probiotic yogurt
food that contains probiotic cultures with a prespecified proportion of living probiotic lactic-acid
bacteria and a thermogenetic-lipolytic resorption-enhancing agent, in particular pepper extract,
to intensify the resorptive processes in the intestine, as well as a capillary-dilating agent, in

particular nicotinic acid, to achieve dilation of the capillaries in the intestinal tract.
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food that contains probiotic cultures with a
prespeci fied proportion of living probiotic
wo amBileraci d bacteria and a thernogenetic-|i poP@I/U82008/063329
resorption-enhanci ng agent, in particul ar pepper
extract, to intensify the re8orptive processes in the
intestine, as well as a capillary-dilating agent, in
Yet afdthér iaUrfonnt GRhNinCURGddStalcd Pakhi Re6dbk 305 aBsuell té Meatson, ct al.,
capillaries in the intestinal tract. Yet anot her
for ajpyoligtis Jarmulatien, glmful S nifqas suAreent pademtmadgerial for reestablishing
benef?iaf'%gtftglﬁg to 'tl'?esf)jcf 'S fﬁte\é\ﬁfl ﬁ{at é)l:lcludes Qr rn?x eo@ etn ﬁmlal probiotic
or nu Ion useful as a ement an
microflora r@egirabig Slbd:tﬁ'gadﬂar;ﬁefacuio@hll\lmcbﬁ"[dobactt@ruhhe bbffixﬂyn S lactobacillus
intestinal tract that includes a m xture of benefici al
sahvaﬁp%blp@tdpbacpﬁr%ﬂp RS, Cegﬁip]a} Jéiphégctq:rgg@ dergynp,| fryctooligosaccharides, L-

ghﬂmﬁ&bQEBﬁhhgﬁ gg?%%g@QQcterlun1b|f|dun1 | act obaci | | us

salivariu acteriuminfantis, and

Yet aﬁ&%&d&g%ﬁo%r Is %&ggﬂﬁtgdgﬁﬁ{eg%a't&?%& &2?(5 éﬁ%t’s i%sesPed to Perry for a

tamne ucosam ne.
dletary rsugpdt:meﬂit drsl ﬁlauhgdiltfori oselUnsi 4 eebbhitat ésr Hliivfalmhg Noe syrnptons associated
797, issued to Perry for a dietary %Iene
with 1§fﬁablﬁél0mﬁh syronige The d@“’ﬁl’ SHRTSETEt gt 3 4 B iticriggdifppalleviating

symptgmquﬂﬁalﬁé %B%Ia%?%%d%é Rndt! 1ﬁélﬁ@£l %&Q%Ed i d?ﬁ&ﬁ ohggﬁaccharldes

letary supplenent taught is a Iotic an
and dahhzevmtdhll ngcesmrphmnd)foptmmallyabitmlhoﬁéI (psl_;adnﬂsnm@emangmbse and L-

es, freeze-dri ed fructao-.0l sacchar i
ghutart 5. B30 R Bl b el b b T g frpf o pmptoms of
1mtab%6b&pé4rs&ﬁ'%hfé@ncﬁﬁﬂ%ﬂ@ﬁ@b@s@@oﬁﬂ&ly'b?d’fhél@in a‘ﬁﬂ pa ain. Also for specific
ddi tional alternate enbodi ments specificall ?

probumd dwiclivino ﬁh©ff01§9/\ﬁmgoﬁ$endfy ibeetetiab Lectbbmlllussimkgmm, lactobacillus

. l.ncluding i.n the base for br omel ai.n, and
scidolif Beadiflel PRBEREAE! PPLRAETER BRRT PoMAR figed to the base
formdid.1 endl y bacteria: Lactobacillus bul garicus,
| act obaci | | us aci dophilus, |actobacillus plantarum

Unlte@@at& PhERbRET £0EM103 RisLAUH BRIWE Pl a%g%stp?oﬁlbﬁc Q@i%ﬁosmon for
formula. United States Patent No. 6, 060, 050 issued t

inclusBmomnfooé tpragucts to eabdnes tmqobumlpnalo@mosfth @mifogition 1ncludes one or

f ood d h .
more {BpiTF o SoraPemE TR b LAS TR RO 1 et GHECTo ransport the

microbBafisiik @D kIRt lafzcBowWcD OF gawRl sdgﬁoxﬁttﬁhh@gas&otﬂt@g@halcﬁm | TH® carrier is a
and a carrier to transport the mcroorganisns to the

modifiosi g upBARiFicd ety strely BrECwRrly lWehigh Smmdpsst Sachnwhich acts as a
growtlflreogﬁ}sl%igt Fﬁlc% %&LI?I{I f{ofS {n"i‘crg{?%r {1151%9 ﬁﬁhﬁﬂﬂ%%& %r other reglons of the

tarc par ose
gastroitegtinab@tts as a growth or nai ntenance nedlun1for
m croorganisns in the [ arge bowel or other regions of

United Rate@ Phicat Mppstdtidal Nbagd070059296, teaches a probiotic composition having
acid-resistant enteric coating that includes 15 to 20 wt % of milk powder, 25 to 30 wt % of corn
starch, 8 to 15 wt % of modified starch (capsule), 10 to 15 wt % of ethylcellulose, 5 to 15 wt %
of bacterial broth, and 10 to 15 wt % of talc. The probiotic composition is microencapsulated to
form a plurality of microencapsule coated with an acid-resistant enteric coating for improving
the enteric acid-resistance, the probiotic survival rate, the antimicrobial property, the stability,
the moisture-proof property, and the mobility of the probiotic composition preventing from

coagulation in a moist environment and for being used as an additive applied to livestock feed.
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United States Patent Application No. 20070059296,
teaches a probiotic conposition having acid-resistant
we@niogni#e4coat i ng that includes 15 to 20 wt % oPCTUB1008/063329
powder, 25 to 30 wt % of corn starch, 8 to 15 wt % of
nodi fied starch (capsule), 10 to 15 w % of
ethylcellulose, 5to 15 w % of bacterial broth, and
10 to 15 wt % of talc. The probiotic conposition is
m cr oencapsul at edUMMARWNMGE PHETRVENTIWON
m croencapsul e coated with an acid-resistant enteric
Despi€O@bimyn @ttdrdfts bfRy-eéhtitg thb Qli%@ﬁﬁf fleraassi dtikveSi Sthaniegs fdrie pro-biotic
probi otic survival rate, the antimcrobial property, )
organsps, &rgmgh vesjoust ¢edivepi icthods pndop Yirege pppuntsndhg peed remains for
dietargoaléah}etﬂ%n%ftioh hgf REQRIRL GviftO TRAS AR dﬁ?ﬁe\ﬁ? PG Efr@ t inventor
oagulation'In a nolst environment an or bei ng use
recogaigcd haa ddbsérit vehaagpl inedigtaiviei t@at aclkorf dethgSIYMARYilddRg of favorable

diges‘rg\fHegE@éryiv 5 glrg? & Qa%s Ifqtjgtpga @21 r&p%tbs? t%gng{lll%gﬁ(jélr%lgfg% %;’;}Eriog ga%ggls produce

from fRE Fodt] QrsGmOd 9SSRt $HHOBAL dNALHRUS: HRKAYSIYNiTRE BRASdC the host
and i n various anounts,” the need remains for dietary

with guppitenert atvaotagafus ofugetmns menohidimg: bfcoaedingabhwed energy substrates;

. nutrjents. The present i.nventor recogni zed that absen -
actlvagﬂ%ﬁbee ér.npﬁmai S étgfni’ \pée\fqngp%%g% &f%vytﬁdgﬁp%syftﬂlélo 1C Or thaml%ul species;
produt@BBWilagHiMQaf nhtaimr @b @sets g8sthcMRs (iRE18ding Vi@8Hand vitamin K), and

remains for the nutrients that these synbrotic
produging cebdig AITBeRSs Of beiewicfiretwrsdie f ood consuned by the
host. Synbiotic digestive tract m croorgani snms provide
The prhgenhasventiot hredatesugbearaldf tadvevet agebeds B atoimposifions for utilizing
. pheluding: . fermenting unused ener substrates;
rnlcroh@f PRFLIGS ﬁa b.%ﬁ(églfb cw gl@@mlpﬁf)@gé% 1&@; in eusﬁﬁg\arﬂdu&ts that have
utilityN N dRYAFPI s%{al‘énféﬁtsh@* fdods. sPRe E%%éntpangt_&{fdnnﬁlc}/ddteﬁrﬁbﬁfﬁ_ining natural
and nutrient precursors for the host (including biotin '
polysapgharides anfsalgctedaprgbisttio dhaetierig it eriercactoronvsiiegndhaving the bacteria
ho ne-precursors.. . The ;present. i nyenti re
procesgseti]lgrfgﬁllsgcc?ﬁ%ﬂ&negvoeul%suriree Pﬁo‘tg)sdy.a e c%rﬁ'p %cst% %)f {oilﬁsbl?%%‘l&gr are then used to
prepatétd foodion @lidﬁrﬁ]rsﬁﬁ%laﬂneﬁp €6 1a86thtOerhbsdi@ghtCe thy pRE&R eS&ntion a dosage
nat ural polysaccharides into useful products that have . )
form gf isplegtpd arptirplepalyyacshasiics rpdt selasteds seaathpgenip (gxbygtic) microbial
specid 7RO Bflcd A PHATE: SRMRLDL ApBh U BRI ACRRAhH e delivering
the n&gsdaempanprobéticniguttitres ad tsgribéotipr egesisms.heBy dosing these substances

. ol ysaccharjdes outside the body. The products qf th
simulfipegulic o tas durHerOLIeat 1he prerarias £ §e Piysaarharids Py the non-
patho SRR nERBl sheki@NAtd 8fhef HRAM IR NMro@ict! BRiyPEE8&Bnplished within the

rnvention a dosage form of selected natura
confings loy mdwianigstsointestiméiredt ed, non- pat hogeni c

(probiotic) mcrobial species are conbined to provide
The mauet idroducad psethyebé nfiesrh athio miskobliad plocédsmgs afresctecttd polysaccharide

deliverin
components are exlg)ected to have useful effects on human health including: (1) improving GI
tract and systematic immune functioning by interaction with the mucosal-associated
lymphoreticular tissues (MALT); (2) weight management and reduction of obesity by: (a)
improving GI tract digestion and nutrient absorbtion efficiency; (b) reduction of undesirable
microbial species within the human GI tract; and (c) interaction of introduced probiotic
microorganisms and polysaccharide products with various control factors (i.c. hormone
receptors) within the human GI tract; and/or (3) improving blood lipid parameters such as

cholesterol reduction and reducing triglyceride levels.
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the necessary pro-probiotic nutrients and synbiotic
organi sns. By dosing these substances sinultaneously
WO ni0d/1412¢0 human G tract, the processing of theCT/US2008/063329
pol ysacchari de by the non pat hogenic m crobial species
into other beneficial productts may be acconpli shed
within the confines of the human gastrointestina
In orler &plct Te proUR! irREAEICES apd echpblegitnt hh& McldediAlsupplement
roceSS|ng of sel ect ed Polysacc ari de conponents are
manuiagiyeed Bam: enenei/aorpsietyal pelysacehariles migvieishiedicubated with a probiotic
d ) g 0
bactetlup GA lﬁ 'b%%aé:%o]r s{r']ggr{, b%gh%}%inghaec Qc%rlaw'ﬂﬁ]c%%/irtl%nBI)llygaccharldes and the
resultmgc pﬂﬁbssaé spdyacedridy mﬁbopﬁivldedl ar thé Sﬁmeﬁot(al\/lﬁduﬁ)];en(eﬁb In one
ght managenent an of obesity (a
emboqhmﬂnbther{go‘@ssqdr%Ysaa? ide |0§ @ﬂcﬁ%ﬁlﬁ @ﬁfeaaﬁ% gtpdapisd into a food
) f
or dlega,fr{é gl,l% nt é E a{]e:ﬂfﬁl {eh%‘tood stlf;ﬂéalg ﬁééa{g@%ﬁn ml"ﬁé ?Qlﬁcc?%rlndes for use
with th‘e mventmjumrexy prchtgheoem tcam oo of @mosrmnmsd aloe glucomannan, konjac

ol ysac |de roducts with vari.ous, contr fact or .
glucofAngi: GPIaRATH B HEOPST TN Fn A REHAGS, plgel polysaccharides,
fucoidaR§l/ @hgdl PolysaRHaMEEY fil P dlulchbihaRar @Iﬁ&ﬁg&aﬁﬂﬁ BuASghatti, xanthan

chol es%erol reduction and reducing tri gl ycerlde
gum, pearedusg, land gnen apspiectin ohe cpbediarent, ithe/ pely sagpharisleg and viable microbial
el {8 LGB FITIN o 05 e AT, T 3Bsr e Rtmsrr. aalysscchrides

and V@z[tﬁéllrmUi:‘deall detiv it @fcudatdd @ Prisibicottoe be‘et fbliygacchartles and viable
bi oreactor system wherein the bacteria process the
micropigl g3 licemariselbs pandddia 4 BsigimedriglepicoeEys dgamples of polysaccharides

1nc1ud§8ﬂ&§%ﬁ§2?chl?a%d%%?d§#ﬁ% &%ﬁgcrllltaﬂ%ii N6 o1 g&alsxample of the dietary

e processe
supplqsméry,sﬁxeqkmy%dﬁlaﬂldwaalreeﬂolhredm\ﬁdwfrbmoﬁleantcmbiarc&lls, and the isolated

d into a,food qr dietary suppl.enent ., are
polysemﬁ%t § i MR 0%&8%2@%“ PRI RN BRIy sl dglsep. tablet

effervEQenti@BleMiRid #gubdiyent i on may include at |east one of
gl ucomannans, aloe gluconannan konj ac gluconannan

In an&ﬁé@gshogap{%ygmnﬂtﬂggﬂﬁg é{cﬂ)ﬁlosc c fo% CJll d1 ugglernent formulation

ar ab ans a sacc an
compfising ahe ol yeaachanl ptﬂysacéhmglat agd wmbtmnm«anlsl,al gelim of at least one of

ra acanth gum ghatti, xanthan gum guar gum ,and gum .
Lacmé dclsn Lagtgtegius HREGHS, £ t?f?éOCﬁéwséémfpffa%s«fl%f&mcten Candida,

Kluveé‘(% e? gggc;hggér?ycegelﬁoﬁulﬁr 81“09&193’15 n‘gd ﬁ&@ﬁ;o?ﬁ)@w’ Zﬁgd%‘acchammyces,

orm In another "enbodi
Bactepoiaysaléamlézm d@@dcdmdtemuabllbbmtemwbl Bbptogldpgocar@is, Ruminococcus and
i ar.eact or, n hari des an

PediogfiGit o T QB ST B8 Goiey SIS B8Y B GUH-RE T if<p Aoe glucomannan,

konja® UghRbhRRfndre! earetoh@hAinsEX @%i@%al@étaﬁ’@' VSRR ChadbistRSlactans, algal
i ncl ude heteropolysaccharldes onnpolysaccharldes or

polysdssharidepnfuepidansy é.mg]abquysapp@r@p@tfgmgpl glucomannans, gum tragacanth, gum

ghatti, xanthan gum, guar gum, and gum acacia. In one embodiment, the polysaccharides and
viable microbial cells are provided separately in a single dosage form. In another embodiment
the polysaccharides and viable microbial cells are incubated in a bioreactor. In yet another
embodiment, the polysaccharides and viable microbial cells are provided in a sustained release

form.

In another aspect, the present invention is a dietary supplement comprising the extract from the
processing of selected natural polysaccharides by non-pathogenic, probiotic microbial species in

a bioreactor. In yet another aspect, the present invention includes a method of making a dictary
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suppl enent, the polysaccharides are isolated away from
the mcrobial cells, and the isol ated pol ysacchari des
ware@siierdied i nto a dosage form sel ected from pRUKiEs2008/063329
capsul e, gelcap, tablet, effervescent tablet, liquid
or gunmmy. In another aspect, Sthe present invention is
a probiotic food or dietary supplenent formnulation
suppl GAERI byS Inf1gin@NEncObr Mdre Madirkl dblyRakisaies hadth deprodidic bacteria in a
~ viable mcrobial cells of at |east one of )
bioreqcr tsypia@ ydgs po@a‘@@t@ﬁ@@t&j@ulg{e rtb?,pmggmpy the bacteria of the natural
el 0 - [
polysigRhEIRERE ke puR R Bl et Ry BRED R I Bfary supploment afer
at lcafdebponiomudae nZygd yatwhethariycelsave Beeh @rom@satdshy the bacteria. In one
daci | | us, Bifidobacteriu Eubact eri um i
embo Bsttﬁ%pg%@??c uglcocmmtﬂ%cae@a@c Hiflope dic dicugsultigg  processed
polysRRHYRRS AR iR PRYcP B! | GASL 0G0 nHEATRRRARR et  In one
al oe gl ucomannan, konjac gl uc nanna%, gal act omanhans,
embodinei, tbg alctiotdafisthet acbhleartlxbstapgafl motating thapgambssed polysaccharides

ol ysacchari des,. .fucoj dans, f.ungal polysacchari des, .
from (e G DS e o C U G orm comprising the
process@d tfdRRa&MAidGYan SRetherPEHEHMLAC Aed fhetHod RB@er includes the step of
enbodi'ment, the pol ysaccharides and vi abl e m crobi al '
prepaieg kslosggs fprmo¢paptisise plar proe¢sged polasasichegides.dbe agterd pelysaccharides
n anot her enbadi nent .t he | ysacchari des,,and wvi abl
and 0 PR B PEOLPE Yilodfull 4R B ERRE IR e processed
polys@idbiritRs e¢riiadedremtd,a HbagP dbs aclettad ifibas pawdery icapdute, gelcap, tablet,
m crobial cells are provided in a sustalned rel ease

effervessent taplgt, éi,qgidmfrgugg@é cln anogher ﬁm@g@menr, Meeproresscd rolysaccharides are
solarfil S8 Yol B, G, BRAAL BlAGrsb DGO Blarl BT 1B into a dosage
form sebaetqulafedro gewider, cgrsalel glcap, mbbatoditealessqe cibég, liquidor gummy.
bi oreactor. In yet another aspect, the present
In andthMeRbe@hd Pfé’sd}tﬁ esventioR i@ dicddrynsakplghet or food product that includes a
di et arysuppl enment by m xi ng one or nore natural | )
processedl A9 ot e vk Bel ingubypdtwith Baprobiqtis pastggia in a biorcactor or
i or, 0 t I £1.0 t. St - -
ferrnegfrog ggéggrl{lhgvhgréﬁlt ﬁg‘l}gg‘%ﬁé Ipl?cgcréggf ﬁlte hAeB% tg?%rlgﬁéﬂ lreryf1 ?él nth haebloavallable
produpo| Ins@ccdmlsodiasntt thenmakkiofic baasise thepoleys deshand bieseriaagetbcted from
reparing the dietary supplenent after at |east a .
Lactog%ﬁ’@rso.lrawww& FRFRPCGE] FEEEIAFTSd d&HaRGopedsplobacter, Candida,

Kluveg(gr@ftgﬁs %gccbz)&r(;rﬁ)%eg aghelha. olrﬂla%b?%g S@%%Wes, t Qfﬁotsacchammyces,

r'ia process the polysacch e res I ng
Bacteppilee sBed/ipo |Bjddovarivde £ubndemanuPaoburexdontis, &uminococcus and

.single dosage .nutritipnal supplenment. In one
Paﬁo@ﬁﬁgﬂP%%ﬂ@@g?ﬂgmﬂé?WB further includes the steps of

I solating the processed pol ysaccharides fromthe
nat ur al polys% aPﬁégéﬂgﬁﬁﬁﬂﬁé:B%Eﬁ@%%&?kﬁﬁb

preparing a dosa?e forn1coqprising t he ) )
For a more complete understanding of the features and advantages of the present invention,

reference is now made to the detailed description of the invention along with the accompanying

figures and in which:

FIGURE 1 is diagram of HPLC retention time of 5,000, 10,000 and 800,000 polymaltotriose

MW standards with y-axis being MW and x-axis being retention time in minutes.

FIGURE 2 is a diagram showing Larch arabinogalactan (LAC) end products following 72 hours

incubation with 4 subjects' human colonic bacteria.
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processed pol ysaccharides. In another enbodi nent, the
nmet hod further includes the step of preparing a dosage
WO o0vgireiempri si ng the processed pol ysacchari desPCT/b82008/063329

nat ural polysacchari des and the bacteria. In another

enbodi nent, the nethod furthér includes the processed

pol ysacchari des are | oaded into a dosage form sel ect ed
FIGUREOJHsp@Migfam clapsibl Alogetraar! pdlgklceharidt { VP I6&Ptoducts following

ablet, Irquid or. gummy. In another_ enbodi nent, the

72 hobﬁse@fe@éw weh §l§a@@ﬁarhua@§ calamiq basteaed away from t he

bacteria, and the processed pol ysaccharides are | oaded
FIGURFt 4 isaa d@g&g@ showing geixed tswharﬁmmw,t (M&ps ene products following

el.ca tabl ffexvescen l'iquid or gummy.
72h°?ﬁ %?% WE pég PR UERAS k¥nc gﬁ?Ton is adietary

A'oe vora ﬁﬁaﬁ‘fﬁﬂ%ﬁ%@#ﬁiﬁ#@@%@kﬁ%%#ﬁﬁégﬁaffé Cotic.

bacteria in a bioreactor or fernentor system wherein

While fhe ripkdnepihuing 06 ¥arieusermpasimenss ot A Arveglen prgtdscussed in
a I di
detall%e@%&o%{la%foggic tSee E‘?g@%&id g@ s geggt? %lgglﬂ on {ntb%ldes many applicable
1nven8@ e@tcepltsfthaimahetxet ahlaeii¢d usa wide vadayg afispecific contexts. The specific
Ent er ococ Leuconpst oc, Acet obact er

embo A atsy cs:gt}%g%ﬁ g?rswyargsmerg cghﬁfrﬁ?ﬁﬁc gg %pef-:bfl’lqj Mgys to make and use the

inventlH M PRPRIt AcliRRRE yéaw 6Lhe if¥@ASACChar omyces,
Bact eri oi des, Bacillus, Bifidobacterium Eubacterium

to LR FRLEORRISY I TLI80F YR B ARG b, o

deﬁnda%wm%d:meamngme:onmmﬂﬁmdetmd@d by apdisog oddrditaey skill in the areas

f eat ures and advant e _present | ntion,
relevang, fh*s REGSCRIgN WO%ﬁséW%S%qh@Sdéﬁa.apgan% etgﬁ ?i“ﬁtlﬁ%ﬁlt?ﬁded to refer to

only J ﬁﬁgdlé}ve%'ﬁw (B'Elt ﬁH'ch'ae ¥ ddhetall BlaQCSONRRA Y IsP&Lifit Grirfie 329 be used for
is diagramof HPLC retention tine
1llustr@1ﬁ015 Em@termmom lmndn 8@056@10;0 qgsdrg)maspt@ﬁc icowedimants of the invention,
st andar with.y- axi.s bein
but th?lé%%ﬁdgﬁs B Yo e B efcanf ot R Sy P
ng Larch“arabln gal ct.an (LAC), .end prod cts .
As uspg ﬁﬁr&w 1hg ton hRfrEoR Busteivn aéWH As dpdjte GeEne Hignggpount that will

prov1(feol1 %h&ic@zﬂcthﬁrlﬂl(ﬁmﬁe%%@re ’&%n)@e % %%Qfﬁhﬁho%f‘ Qxﬁh €, as nutritional

vera gel polysaccharides ( end products foll ow ng
respori2 thelivtaryi supploaiensrvanes froth wambjret te mahumanit sbdwdibe understood that

b j FI GURE 4 how
it R G TR C G e (R RSP GH R & Hof fesiy hgropistic bacteria
will VABHI18spcBGHPAL ITAR pedciit dnnv@itId® Glchudel WIBN tHeOhiYal polysaccharides that

bact eri a.
have been processed by the probiotic bacteria separate from the probiotic bacteria (at least

partially isolated away from the probiotic bacteria), combined with inactivated probiotic bacteria

and the natural polysaccharides and the probiotic bacteria.

The skilled artisan will recognize that certain individuals will benefit from one or more of the
combined formulations that are natural polysaccharides that have been pre-processed by the pro-
biotic bacteria (e.g., those that have normal digestive flora, those that are not in need of
additional pro-biotic supplementation and even those that are avoiding the probiotic bacteria).
Likewise, the lack of natural polysaccharides with selected probiotic bacteria are known to affect

physiological and cellular functions.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Whi | e t he maki ng
and using of various enbodi nents of the present
WO poogn¥i2zen are di scussed in detail below, it sPOUUS200&063329

appreci ated that the present invention provides many
appl i cabl e i nventive concept§ that can be enbodied in
a wde variety of specific contexts. The specific

The nefibREAINEFS it smdesed tRenufl polgsatelldes Withusket®l ipvebiotic bacteria
of specific ways to nmake and use the invention and do

disclogest hefein; sgive to HEcssBEpadET olqyate the davelsor. thass qrigienl uteends in the diet

h i r
o, o PSR S0 Rl APNER D 1 SIS L8 Bt
Thus awhld:@msrrerthymmralj etayt aodirbya @amenho rprofilec osfdhataray Iﬁ)lkyshd:charldes with
the areas rel evant to t pr esent hnventlon Ter ns,

selectgch prbgglo-@ctenaameseghal delHe aétpémhso@nq)t STonaamal gaydegyire the same
pamchfar g{&lﬁye é’fé‘daﬂﬁﬁh’é AMd Rkt Yprefit m! Qe kde éfﬂl%d %{&gﬁ@!

whi ch a specific exanpl e may e used

As g&i uf&%ﬁ\t 'tR@ te ? 4 E%JH&H%SOQM‘ f}r?%c@laﬁ&esuse‘aaﬁﬁ-’albB?lysaccharides”,

escri be speci I 'ments i nvéntion
“glycérhitionas ’aqe‘ ‘ giymﬁlumﬁlt ’d&lferrtb tcatbolry dratesnpdlpdacctexideqtoligssaccharides,
utlined in the c|ains, used herein the term

disacahagidss; o5 gipRPFaFChaIdsst Wb@h%rnB@ﬁ@hed. Qe feibizecher upderivatized,

wheth%??é‘rﬂ%lei RALINHIL thaP B 'b@%b@mhﬁ?ﬁéﬂﬁhﬁﬁal%ﬁfe‘& h@DRe necessary for the
ef fec response | a manmal . For exanple, as

biochem'tca] syntireals ofespons elalssrscbfectomryurﬁctheandrﬂigna\l{ amdlecslles that may be

fee fRFPL RO P dFRB RO Enh coll CoRBURARIal <. Srokines, growh

factorPOLK9 266 hdnbEies met ﬁoﬁ&hﬁ@tc%%ga@%@tcbﬁl ﬁ@ﬁgerolca o\N Hibhly specific
vary, respect ively. CJJI‘ esen i nventi on includ
¢

moledybitr bactiniy reft Qﬂilamep&rz_wa Rarteekptort bitas, henseansper channels antigenic
‘dentiPEQGESSe thk t.he probiotic bacteria separate fromthe
? oot Bac eria (at |east partlally |solated away
on1the ioti.c bacteria

The I?aﬁlgﬁ]t |S"’\1F§ r Yo St YRR, gi)u} é)e ﬁgmii Ha %‘tlrﬁr%ﬁ mono-, oligo- and/or

polysé&hé&%cmﬁﬁ Q‘l?escﬁﬁ s‘it'&ﬁls RIroRE hvcntiBRGhE IcbAtain[ih@ saccharides in their
I[led artisan w recogni ze that certain

monoqup,vq)lcgmaheglcmndl/orbmi}gmﬁmc oror oher z@ﬂls‘rngf bneyn mhtral sources for the

ned, f o nula ions that are nat C arid S ..
naturd] PEOVRETHAIT LR LOGS LOSL Bofs" THEF 2o RB S PSR WibfRation No.
US2003x2670,ardleva@t , sabéiasided hatl bawreesnof rgabclﬁhg@sstmc\cﬁporated herein by
flora, ‘those that are not in need of additiona

rd%mﬁ%b bi oti c suppl enentati on and even those that are
avoiding the probiotic bacteria). Likew se, the lack ' '
In soro¢ emb@d;mhtSpfdlb ytsta‘(ﬁcmmsdé shawpresens siventiaadmpy bb prspirsd for delivery in
cal. an

a moQdfifd §F ef il St Rorke Pl SruE 2o, Pt P Sidusnptite: the aeen

may t%f ddiRerddak i ah eﬁt&rﬁé&@@ﬁﬂ@w eash \thd Mt ahgckfd bBfddIOEds6. As used
acteri a
herein, the terms “modified release,

2% ¢

extended release” and “controlled release” describe one or
more release profiles to effect delivery of a nutritionally effective amount of a nutrient over an
extended period of time, defined herein as being between about 60 minutes and about 2, 4, 6, 8
or more hours using the formulation of the present invention. Modified release may also be
defined functionally as the release of over 80 to 90 percent (%) of the nutrient after about 60
minutes and about 2, 4, 6, or even 8 hours. The release may also be evaluated by making the
natural vitamins or natural minerals available to the user regardless of uptake, as some actives

may never be absorbed by the animal. Various modified release dosage forms may be designed
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di scl osed herein serve to preserve and/or elevate the
| evel s of these critical nutrients in the diet of,
we2@s/144human that seeks to maintain or augnePCT/Uk®08/063329
diet for these nutritional supplenments. Thus, while
one manmal may require a par8icular profile of natura
pol ysaccharides with selected probiotic bacteria
readilPbes@BlofisRilidaf drn@ddigdossdt i rei @@ héteEv e RIMNaly tFEOtH S@Winta®l and large
. the sane particular profile of vitamns and m nerals )
intestigep d@ Aplyithe smalt BtesHpc,@ste Avly thersign igtestee, deragdigruon the choice of
: ' ' .. " pol ysaccharides," "natura
coatlnggﬁatgr%{l nd/gl?:’ggﬂ,ﬁé i,hg%}gss

ysacchar onutritional™ or

" gl i "y ef d : .
examgft PSR FBbs 5] S bR NS Pl ocholyegilurgps nchce. .
changifpNBs AGR dF icBRPosiMbebNeiccldrRIBs ethe Abngd- W@ polysaccharides, chemically

derivati zed or underivatized, whether conplex or

modifyingplaseamically nery chsanigtbydi the ¢ider ehaittaeliihe sasehiridss (ame acctylation),
ol BB SR B USSR PG Bl e

longeb éorfgr@min Polyvicehatdes) adle@mlgl coralbinftionsdsf, stactet \eddi longer long-chain

cell .to cell comunjcation (i.e., cytokines, growh
polysgcgpgrifies, sepagating (e @8&?@?@&("83’%%@1%%%&% %18, dectroporation, FPLC,

oy | O b . i = . ‘
LGSR 0% TR W Ay AL SRS LA B e Brnce
releassiforgylatians- maybs poeparaghamh dkblyerethso glenirclease is accomplished at some

identificatjon, and,the li.ke). The natural sacgchar..des
sencrify"Bisdcl o ERIan BahE 0o UG TREHIVE G BBH WhE Sould have
been alcb&gﬁs@awmérenﬁh%%a@ﬁ@ﬁbuﬂfea-relmésa,ueltahsmcorrp_osI tions

of the invention can contain the saccharides in their

i i i Ay i I. 13 . 99
s offPARRRE' . 0 QORI Bk o PRUUTERLE,01AR o ot
“polypothesde haligdesclaardiet hadr suge’ thpldeisonebewhich bteSwell known to

Pat ent pljcati .. US2003072770, relevant .. : :
those SEER i et Shee-Beurigis CBImBRc Adolel Ticiogimgsiigpage the invention
are inf QB o MEITRT RNEREBwo lof rHRER s QRRYALIENMRles, iNShALd ¥ Goted that the

agents of the present invention nay be prepared for

sacchgtedes vaanybei m thenfodhfafemione-, dbRery aull/erepelpsechiasides, g a composition
exanpl e, when the agent is acid sensitjve, the.agent . .

conta " Bu Fri GO, A0, BN SPIeh OBt bt bindngiligguronic acid

sialic &t E@hmidat ahd aelhctbgf OMRrdfelee B ContASIiIMSBE AR oF, pabtiilar gums in a
ternms "nodified rel ease,” "extended rel ease” anJ)

given digsHy supR gcHtepreaa cogiglcthe Baowrof she ipppastive pasghaides in the dietary
iles to effect delivery of a nutritionally
Sumﬂéﬁgébtive anmount of a nutrient over an extended period

As usgé H%ritegnlgfhgg%fngg%gl@g b %eiifgrsgg ageoilrgrg1 ig reI{o\{\é%% ¢ oarbgorgltlp gP similar molecules
that have been subjected to fracti’onat’ion "[0 remove various other components and that retain
substantially its expressed biological activity. Where the term “substantially purified” is used,
this designation will refer to a composition in which the active form of the nutrients of the
composition constitute about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95% or more
of the total molecules in the composition. In some cases the active form of the nutrient can not
be successfully removed from its normal cellular milieu without affecting its activity. In fact,
the present invention takes advantage of the natural processing of polysaccharides by probiotic
microbes in a bioreactor to deliver the highest quality and quantity of active, nutritional

compounds. However, in some cases a balance is achieved between the level of processing or
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or nore hours using the fornulation of the present
invention. Mddified rel ease may al so be defined
wo eovstisamal |y as the rel ease of over 80 to 90 PET/USIWS/063329

(%9 of the nutrient after about 60 m nutes and about

2, 4, 6, or even 8 hours. Th® rel ease may al so be

eval uated by naking the natural vitam ns or natura
“isolatibter fhk S cfRotaivbddal eoft ehet BEmps@id he@ahel @ssalDfcostptiak 8mpact on the

_as sone actives may never be absorbed by the animal . )
enviropapang y Sherskdlled @@S@@wélbgeéogmg%@@t oy ARSS togmaximize the effectiveness
' [ b Ski ' r di

of thep BB BIRT LA e Mm@V Zboift kispobo BilerBRa 0 Bifionmont. 1n the
case dafnfl@ss,ienesnativo pharity, at hbarsomhdst kisd éstmaiataimed wich tiellgcal culture and

the large.intestine, dependi ng upon the chqice aof ..
comnyigHy | tAgMHATECT BF STRREY BF o BEATHE A pERfus thafyagipdce dhe nutritional
comp&ndd Bt &%&g@@%nh% 1E&Nt RS efAe to the |ong-chain

pol ysacchari des |ncld%¢, e.g., changing the types or

P . . - | .
Techr QI3 b B oR AR R AT IR toBR0HEIM hural polysgcharides and
probidtivebactalal yging e picskant dhadnbisn afre dberibad dhane desndgre. . the following

tyl ati , hydrolyzi t he |.ong-chai ..
refereggﬂesygég%e;ggrnl%@@?étléq? Z?loﬁ IqulgaﬁgaqeeBngﬁgpgpgéen Forms 2nd Edition (1976);
Remi M?ﬁ&rﬁﬁ' ab FHZED ROGDlish 5y, Bast ., 1985);
enn%%%yiacc a??ggs,Sgg#%gﬁﬁng&ggﬁkgna?Pgagﬂgggéﬁéﬁ%eﬁsg%Jm" 985);

Advahaenge Phimongedhal fcipoicy {BecidaGadiestpn sbpaonaldneg Edse 1992); Advances

: | ong- chaij ol ysaccharide ,,.€.0., electroporati -
in thg@t@%’eutﬁ}g!_%’c egi:%e_egf(?! &@%ﬁz%}dﬁg@%@{eﬁg{ g(hnes, ?arnes IQ/PcGlmty, Eds.,
1995)¢ A QRRLO WP APRYric PCS&RINRS LR | PRhrRABEutiRA b&%e et ROd@Hugs and the
rel ease fornul ati ons nay be prepared and delivered so '
PharmageuticabSeignecsi Scaesc dbrblanstyeld canitye ksl gEIR);aPhaymaceutical Particulate
.predi ctabl.e | ocatj.on i,n the |.oner,i ntestj.nal,t.ract .
CoriiEOGHERLE GBI Pt ot HHE BN ERLCE it gty atin
Rolland, Bder®m3shadrigepdlivigy t@dicf Gagdroiat@aseTalct EEIHS H¥®ood\Books in the
~used herein, the term"carbohydrate" is used ) )
Blolog@@@@mﬁge%q% iy Phamageutical dgchnolagyndr Pgllardy, S. S. Davis, Clive G.

LoD i "ol i de" ", . :
Wi RTEAE s B OTSAEERRL OB AU SR 1 20 it
S. Banker} GierigophedfT. Rhobeh Fds at andcthe hik st nielevatl fondarghinédrporated herein by
conpositions of the invention are intended to include
refercgec.| east two or nore essential saccharides, it shoul d
be noted that the saccharides can be in the form of
For expgipe, theeqmapnsitipng pbhegiesgaiiareiondeay, beingludedyin a tablet. Tablets may

conta%oggg gﬁlrta{b?@bl‘ﬁgé}g ﬁ. ﬁji&lgtsg H@gﬁ{%?%gl%gag%ﬁs %?or%éaggggﬁég?}avoring agents,

e consi der'ed as con act ur onrc
flow-isdading agenityd gunannasatsaoiibvgag agéns end/diaclehgragentyFor example, oral

.controlling the amount of particular guns in a give i
admingitgafigp Wé{ﬂﬂﬁﬁﬂ &ifioptee L@Hefoeaﬁ?a &&E%gelmecml%@awl% ﬂ@ active drug

compbRPBEhL: VBmBAeARAH J88n kil Mhafth RS URPLRIB O tinert carrier such as
lactose, gelatin, agar, starch, sucrose, glucose, methyl cellulose, magnesium stearate, dicalcium
phosphate, calcium sulfate, mannitol, sorbitol, mixtures thereof, and the like. Suitable binders
for use with the present invention include: starch, gelatin, natural sugars (e.g., glucose or beta-
lactose), corn sweeteners, natural and synthetic gums (e.g., acacia, tragacanth or sodium
alginate), carboxymethylcellulose, polyethylene glycol, waxes, and the like. Lubricants for use
with the invention may include: sodium oleate, sodium stearate, magnesium stearate, sodium

benzoate, sodium acetate, sodium chloride, dicalcium phosphate, and mixtures thereof, and the
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As used herein the term"isolated" refers to an
organi c nol ecule or group of simlar nolecul es that
whaws/1peen subj ected to fractionation to renovRC/HR1008/663329
ot her conponents and that retain substantially its
expressed bi ol ogi cal activity) Where the term
"substantially purified" is used, this designation
like. WDlidintt@h®is nfayd ifeQIHRO Stdrét) Nmithy menﬁloi& eagaft bargorfi@R] Manthan gum,
of the nutrients of the conp05|t|on constitute about
mixtueygherogfogndihodikany, 509% 60% 70% 80% 90% 95% or
more of the total nolecules in the conposition. In
The pobreolgms edi-tarenenst-sagehdrigesnimsiudedanribe Kiwécm' soalviement ®fethe present
fr.omi

1nvent\?\?1% #S avalgarbhey fggern wf(}id Va%%t%rlo\g Itnf‘?t nar ﬁg pg]%l?etlc SRlérCﬁ SHe é N shrubs, trees,

plantsl rymm I fomgit ai@e@s %dﬁ@nfe@g@ ghrchhadnedliuiodt defie£R&S1aAEd matural mucin
1\%)éacc:har| es by probiotic microbes in a bioreactor
sourcgsp Ngatljnyigipg eiempley) ﬁégwm@; @Athe Jateibiseuuieastafnplspcdetificselor use with

the pge"éf:ﬁt Eﬂv%ﬂﬁ%n q HR(%J ”E&g sthmeo\fe{{ee eQu&sﬁg[sE WIRAES oﬁtam acacia, karaya,

allance 1s ac |eved ween t 'ev of processi ng
tragacanthi sofladtiiof) marine gafrk edticly aragie aghr, tihen, crmrqaﬁalgnénanc{c) seed gums
the overall cost and inpact on the environnment.
whichg gefydggeuars decyst {Fam ¢ ekVyHie (‘{)h%l@mi thr%ctsp ydighy P%mt“é‘ pectins or

acetyltgﬁﬁ' ﬂHlﬁﬁaﬂn!a@e %ﬁﬂréh\/ S AN set &E‘?lvﬁm %ﬁfox@hethylcellulose

same time e|n responsi bl e stemar
ethylceHwlios@ niimgditoxypnopylh emcthykaeldlﬂoq@l anteshylceﬂlglo,se natxidized cellulose; and

) | ant's e, nust al ma ntalne th,.the )
microPgf B pPi don At g o HERewas ot Afcogpized that the
comp&mmp LbOAHE tihRALSh Pl RAtifchiaL td Be! HdRed B MBtIutdcORS which the

onpounds isolated for use with the preséent invention.

rﬂmeaeehwnﬁ@eemandd@@ﬁgbs|t|ons for making useful dosage
fornms of the natural polysaccharides and probiotic
As usbdbtremi, meusﬁmg“plmt deriesknt pljamwlmwdeaﬂ, éplenmcﬁ ked “herbal extract”

are ung] p}lgraﬁq.ptgle 39 EQ)}‘ eé{) %lﬁ‘rl&lgamspgrges ! %—C eé—éﬂ, Angls gﬁalono saccharides that

are pro@ihdel R plhP1iShes BRMMAOEHHS 1%@&%&@8%%@' m8lbicd I%R‘f'@o? anisms of the
17th ed. (Mack Publishin C%npan aston, Pa. E ;

presemiduaentes. | ThePhatnrshsewresc &ir the mem@ssopmaw iod p&mdelngoondi'- Or mono-

J E 1992) ance n Pharnace
sacchdie¥ Hhar 3808 s g pf e RS By SUMRE M sl e part of the
plant Me&3 frbinyits fathsral stét@ 98¢, bfdeause Ratey (@g | exttRahg A@Sufceand/or pulp),
Phar maceuti cal Dosage Fornms (Drugs and the

extraci g rORe 8 UNQTE lompeneiite egemisally, age nlealésfréheweynby yize or otherwise
separa?ﬁgrﬂé% gcﬁ‘? oneﬁg"q [I%Zﬁ%lll I lhtgd’jﬁ E)iﬁ%{j gﬁlg%aﬁkgtr %roﬁac ler tSOIVGIiltS and that

have ﬁﬁm&‘dmge&: ofMedneficidl hlthior thhahpaund actedity. TBOBplatibh wg the active agent
from ggoklégqr Wﬂﬁ. %@f)egq%oglg Zlitle:: g%ltﬂtg‘gg hg:!gctgrgzagegé %l glq,l ﬁvatl_elg rsolu%(fje insoluble,

rnlscﬂ%g i%\f}gﬁ%el%e', 6&sitiVRS RS AL QMposiion (g, Hek A ratiSh by hed?a¥il Soxygen, light,

etc.). Plant extracts also include dehydrated plant materials in which the bulk liquid is removed
to concentrate the bioavailable solids in the plant or herb. Most herbal agents can be toxic,
especially when concentrated, but are generally safe when utilized in their more traditional
manner in teas and poultices as a “folk medicinal for the treatment of disease and promotion of

good health.”

Probiotics are live non-pathogenic and non-toxigenic microbial species, including Lactobacillus

species, Bifidobacteria species and yeasts, which can be either natural constituents of the
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W son, Eds.); Mdern Pharmaceutics Drugs and the
Phar maceuti cal Sciences, Vol 40 (Gl bert S. Banker,
wa@koosgsepher T. Rhodes, Eds.), and the like, rRCBUS2008/063329
portions incorporated herein by reference. For
exanpl e, the conpositions ofllthe present invention may
be included in a tablet. Tablets nmay contain, e.gqg.
gastrosittdtambl GBI talde hdicroklbhr b€ adt Be uiitcﬁiluﬁécﬁﬁﬂ@tﬂhdlﬁolﬂﬁlzﬁﬂﬁlsof the GI tract
col oring agents, flavoring agents, flowinducin
microfgenyia, SupniamentRient with cqefétwnngwé@aﬁt@etalfydﬁ@plwq%s ng’robiotics may
t r t
benef%gdglgg%ffeucgﬁfé ?ééﬁmr@ 15191 %&ﬁu@kﬂf Fﬁ lﬁdftnhgl%vpgy tht%ebdlzﬂlc@ of intestinal
microflaps ul Somé hecmtliey@rdr Lsgggnmpdmnctenkam r‘lgzeCﬁm.’rbmgdmmnt; hmay have
1mmug%$18$1g$tggh gﬁd a!gna‘}{cg%%@étglng %tjif%ﬁa%g e\gél Palsegtglgrr Ellth benefits. Some

nfncro?le%lr OSe @ tﬁ’é‘c‘?sc@so BNk tﬁeeh g‘éét%eof mfheﬁioﬁrgubstances by processes
stearate, dicalcium phosphat cal cium sul fate,
such a'saﬁermdzmat;ons drtbitinel migroftoraraes irhpatapofor raatdratioe off itheeimmune system,

the d?Vﬁ: tablé]? 3' nder Igtgsrr %Fe Wt ?éygle L]SIZS tef Iéon \égaﬂ}ltam a chronic and

1mmuﬁl)l@?fé§ﬂ’ Bilaﬁ%ﬁaﬁﬁ&ﬁlﬁ%}y re8¥mic S WREhBEBI18ra Bttt theaticr function
hetic guns (e.g., acacia, tragacanth or sodium
of thealttg¢sﬁaale1)r1u0®ar b@xymwecﬁtaPMWeof mlllcmnwné rlee entry of allergenic
substat%ﬁg CoLI:/hee\é\é%a}xsgcﬁdrrr%gy imuch 2 ltlve 50181%}{[% earsh It J td &ggtﬁéfm pI‘OI'E)IOtICS which
usc woll-@hdratterizdEQUORBik WAt %fees%[e%teﬁ fosgﬁbiﬂm H@emlzeﬁzﬁammgwﬂ‘eum Currently,
acetate, sodiumchloride, dicalciumphosphate, and
varioysi pefiess of h&ilddgbactsriamy wari kactobyedliys et avd} saspdypctococcus  lactis,
I
senb S SN EIBLIAC B O35 AR rJEC I s ecognied
in thePblyyieian BID@R R efadencedPDRY nopohotisar i des i ncl uded in the
di etary suppl enent of the present invention are
Powdaxai Tabpeotistampdcakee pygticeharidel mat Be grovided siy poli@bit €orm. The
sources such as shrubs, trees, plants, yeasts,

powdeppfoga, mayaso ipdydgge rodrelc h@ﬁﬂer@em poIGieBs isrgof aﬂtsucigmc%osed herein.
OrenSHL R Ao MELMRPHLES r 0B 0, SRR Rl s,

flowabilityh apdres, pit@sentcolonmanthdnhé hikt uhe: inC@psesthculbolar fetk eed even help
dates, which contain acacia, karaya, tragacanth, or
prese‘ifjﬁglﬁf?ow 46) marine guns which include agar, algin, or
carrageenan; (c) seed guns which include guar, |ocust

CapsubgsanCanstlos g9y baipieppyl Bl Aing sfandaid &vonpipehhad mekitin capsules cach

t ar
with P?q ﬁu oré@[lgn%ﬁlﬁvéﬁﬁéggtlg g*%%@&%%&s%é?g%% tsyllg%l (T%Eglles may be filled
with eatipydnese chrilensad thy kexyproopsd 1 0ahhiiasklofilasse, 0.1 to 500 milligrams

thylcellulo oxi di zed cel |l ul ose; and m crobi al
of Celgﬁ% adi Ch t éﬁﬂ%ﬁl ligrams (agResium itpasalnt HAR cappieay alsorinclude pro-

biotic PO} 1 D&isEIEGAIREGLD that the

Soft Gelatin Capsules. A mixture of probiotic-processed polysaccharides is dissolved in a
digestible oil such as soybean oil, cottonseed oil, or olive oil, and the like. The probiotic-
processed polysaccharides and injected by using a positive displacement pump into gelatin to
form soft gelatin capsules containing, e.g., 100-500 milligrams of the probiotic-processed
polysaccharides. The softgel capsules are washed and dried. The softgel capsule may also

include pro-biotic bacteria as disclosed herein.
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conposition of the invention is not intended to be
limted by the source fromwhich the respective
weawshanikdes are obtai ned. As used herein, thePCEBEUAN08/063329
"pl ant -derived", "plant powders”, "plant extract" and
“herbal extract" are used intZkrchangeably to refer to
natural sources of poly-, oligo-, di- or
Tablef¥D Mab$AS @fWrb%ﬁéd bhabnadngiopil gueRIdrds o nh@trthe idbsupd it has 100-500
and that can be processed by the pro-bio
milligrgras oloprgbinfigMEocsssee melyspechaides; ﬂ@éﬁ}dlilgsﬁms wﬁ golipadal sicon dioxide, 5
S gl C 0 [
mllhg?ﬂﬁ'.{m ﬁon{s g{le tugﬁl g@&ﬁd{ ?(f‘?gf{ nr}ﬁﬁ%@{amgf h?h%nc%drgs‘{’al 1né:l cellulose, 11
milligramveof sarchairel 98 pirmdligryms ! lﬁtttong Aqiprdlﬁﬁsst c@atl}ngs tmagf be applied to
i the plant away fromits natural state,
increasg %@Fﬁaltwé%la(yealéorptlggt r Ehet ‘iahbttst may JatIﬁOC]@C]élﬁa Jpge-biotic bacteria as
discloRi rein€Xtracting one or nore conponents chemically,
nmechani cally, thermally, by size or otherw se
a )
To pr&%@@%ﬁ‘%ﬁ&%e%&ﬁ %ﬁ?ﬁ?gﬁﬁ%{)ﬁgg %g%lgefé;gtfsé g aﬁg)rﬁogoqitlﬂﬁ 01trate and sodium
bicarb®aate, ﬁlt@dfla&iedftogmhmfandl tatn ke tchbmpactedianape ubdence of water, to form
tIVI . The isolation of the actlve agent fromthe
ﬂakes ahﬁr%%rsn iéjo &V Benplatesr el gltaﬁlélageéﬁr@ egg@?wbmed with the
probl@cl roc¥L £ ol??eich?alrfdes,' i !éﬁmo?'sam tﬁ&‘gm &odhtibhf lk)éaﬁﬁrg or filling
sensitivit o deconposition (e.g., dehaturation by
agenth elaxt,,oppiblnalbx)sgentend:ris,gﬂavorﬁand Jubrichmint Ehet cffavsscantstablets may also

ncI dr at materials in which the bul k
include iR ipc Do it e T B EdRt r at o ¢he bi oava | abl 6

sol i ds in the plant, or herb. Mst herbal agents can
SuspepgiQn.c AnggBeaus sPRFNGIAR i Risechtor gFad ¢dmyistragion S@é‘??é?%ﬂhl fyml contain

100 A fin \éﬁﬁﬁlvf&teF ha&@o‘?&lc' oEéng#J ?@%gg{ahﬂgé tzb? A o RARS cdrBoxymethyl

teas a I ces a ci nal
cellulcbseeétnn@nf sotoiﬁuml |bsme: érﬁ)dg pf mrb'ttélcmhmfonch&iP head 01023 ml of vanillin.

Pr obi.oti c re | t hogen on-to eni c
The sipERi E6 85 Sredude Tl G Tact oMY Teebpac oo,

Bi fi dobacteria species and yeasts, which can bhe eith
For nﬁt&ttal?lsis g rehiplieRtoseed pﬂ’é@%hw&ieﬁ@é%@qrﬁ%ipsse@n}wtar%@ness in the

range r@ t6 rl%:lh? r ‘?h@ harfR%s RE tld ik S UtE&d 1s | iRherdcBE bg Ql’?é'fl&hk P81101 compaction

ract mcroflora via suppl enentati
streng(tleuseah in frageaisgahe draatibatog, whmhlm&ﬂwncdﬁrl@bth@tpaamlmye of, e.g., the

rnonom;irl1 erﬂf {&1&@%% ci?r 81?%%# (Eé OStl}yﬂ{ ag:cslgougtg anjaf, ? er partlcle sizes,
lincar POINE cB%ﬁ&tonrs@r%ﬁgth(‘o@ aBolHA8% S0 'I@@/Emcrﬁzﬁt B dselii ve
m croor gani sms_nay ave | munonodul at ory and

For a%ﬂ TI?yaE&{Sﬂ%gﬁfél ﬁle?rg or e fl&{s{?lay g% c%hﬁ)%{edg\?glléttﬁ% teachings of, e.g.,

) tract
United (Stqbésel?a&ertthé) digegiohonsatl toéfangj ¢t d.oodewnbpdréineesicporated herein
roces uch as fermentation,. I ntestinal m.cr.oflo

by refgrence, ﬂ‘i nt? FUPURARIG BB dSHVER SYSRI, e ag%tl@rﬁvhwﬁ the present

invention is combined into a gummy delivery systems that includes an probiotic-processed
polysaccharides admixed with a glycerylated gelatin matrix prepared by heating an aqueous
solution of gelatin and glycerin to a temperature and for a time sufficient to remove some of the
moisture content of the initial aqueous solution. The probiotic-processed polysaccharides taught
herein can be delivered from a shearform matrix carrier. For a plant-based formulation to
provide a “gummy consistency”, the present invention may use the compositions and methods
taught in, e.g., United States Patent No. 6,586,032 issued to Grazela, et al., relevant portions

incorporated herein by reference. Briefly, a gelatin-free gummy confection using gellan gum
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t he devel opment of normal intestinal norphol ogy, and
in order to nmaintain a chronic and i nmunol ogically
whadoanerdo i nf | ammat ory response. The m crof | orBCT/US2008/063329
reinforce the barrier function of the intestina
mucosa, preventing the attachhrent of pathogens and the
entry of allergenic substances. There is currently
and cEﬂﬂ&%eM iitecHS po@Titch fal firnf, @8@REE N ¢ lik@kFalredn a gelatin-free gummy
probi oti cs, ich use well-characterized bacteria that
confegfion. Shieegumaply pRsuRpRlsinaycalspariuAc BicnBiRte hesterta asclisclosed herein.
Currently, various species of Bifidobacterium and
It is a&ot Shewi| ﬂhats,ceﬁsin\/\epdcieQSOEéhq cﬁloctl@gts miatotﬂosa, such as Bacterioides

thetazg;gggzﬁtggizg@rggscet eglﬁzf;llglgg Iﬂlat g}aéz aElgtélgr ¢ 1@85 1or1]1 Q Séllbstances such as beta-

bondedM St qitRes, svhiRgséanReft Qﬁ&&n(d?ﬂ_ﬁ) b}aﬁleﬁfo@ﬁhp&ﬂgéﬁlve enzymes produced
Powders. The probi oti c- processed pol ysacchari des may

by huseansy Ggiidididen sswasonEaPin aPPAET D WEYMPlshas ity by Q@ducmg beta-

glucow#glgsee s ﬁlrg?n %%Ep{rc?du%ﬁ@% 6f 'th%sé) Enz%}{e"s 'a%] %tﬁel? %ﬁ@s@efnc@? appears to

be indused lbgl&xpmmto mﬁioqaﬂwaeﬂmndemb@na&rst dt 19/\@dtﬁtab |t1hattsysrne of these
agent s, gﬁ%gl|lt agents, flavors, colorants and the

enzZymes|4&e fqp‘g(te & éggetleﬁé:xrraﬂlulafr]é@ S%re@g@nst psphave also revealed a
p
role fBf %z%feylg C{)Q%?ﬂ)ﬁ mic o 32‘“ gaumﬁ?%yﬂ ﬁﬁ) r% re %?Itlellt}]on, stimulating

prepar e I ng stan t wo= pi ece
angiogapesis| asl emhhmn/g tah Innbte 1OOGneI tebpcglsanm tlfic gut. Another species of

BactelA, Pty RO G RO CAED PEED UrlOLG A PIE Tl Polysaccharide

(PSA)e V\gHGh Qir&td ﬁ’leje'éﬁulﬁ} hhd PERANEL ﬁfatdrﬁ‘t%tp&ethe Qie%elbﬁné QR mune system of
igranms of cellulose and 0.1 to mlligrans

mice. nﬁ@lﬁesmgmf @@@&nrat@eBaclﬁff@zm;sB@m@s ara)an@ng éhq erelieptreolonizing and most

nume@gaqp Lﬁ%tgm%ne% gt %tre ate %1?1)(1‘,1% Sr(a)lbl &emfjggﬁ}g Cbnézgter%fdes ra}gz?its 'idan ubiquitous
and 1m9b1)t§tﬂC(Gﬁﬁf helRsive SandérSBﬁQ leives d:olld’iuz:'bs dhgepirhbhBar0ildw Ugdtrointestinal
as soybean oil, cottonseed oil, or olive oil, and t

tract. | j ke. The probloticprocessed pol ysacchari des and
injected by using a positive displacement punp into
The ngbdasg o ftXcﬁraf:dluhrsb@tta-g@moaylhy\drg@p@ Lﬁn@gm@;&)ﬂv(yabfmt@rgal spec1es such as

e. 0-500 .m || igrans, of rob C . .
sacrefipflos ROmETon ml SRy dh R aRioLl b RASRERS G igcharides into
small&podgbac A d&D blige¥ac B, andBinAt SdnbsietidRicin@-dNadttagide sugars.

bacteria as disclosed herein, Tablets. Tablets are

In fachrtbpabdiy BY Beeiaueides BistaiotpeBcERLices ov0int dpatinieHs GyEgesing Larch
arabm%g%ﬂta tgﬁlss VJJQLQ% 50%91‘[ E)ﬁ]nl Isﬂng ,a{H%defm Rh bl'oﬁé lcﬁalg aé)oqgs%?agrldes has been

acchari I gramns o
demoﬁisltﬂ:t@dd Ghese emzlyhiagc al@sﬁxfn prdoes inighisthearat &ailffle Zd5absorbtion and
utlhzartrllolnI ‘tl)yg roﬁllrer? n?lfcrorgleg ro? R~ S[)tsgllrlblecli % qhgl Illulflrlla%sgody]'%la the intestines. While
intracellular fermentation of polysaccharides by certain microbial species, such as Enterobacteria
and lactic acid-producing bacteria, has been extensively studied, the actual biological
significance of extracellular enzymatic digestion by bacteria such as Bacterioides

thetaiotaomicron within the human GI tract has apparently not been extensively explored.

A lactic acid bacterium, Enteroccus is ecologically versatile and able to tolerate a wide range of
temperatures and pH conditions. It colonizes the human small and large intestines. The two
bacterial species best able to compete for all three IPs in this study, E. faecalis and E. faecium,

are popular probiotics. Human probiotic supplementation studies have documented that both
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mlligrams of starch and 98.8 m|ligrans of |actose.
Appropriate coatings may be applied to increase

w@aloatiaid ity or delay absorption. The tabl et SPEEYSHDE 063329
include pro-biotic bacteria as disclosed herein. To
provi de an effervescent tablkt appropriate anounts of,
e.g., nonosodiumcitrate and sodi um bi carbonate, are

spec1d@|c%ﬁd;ﬁﬂluld@@ efchiefm@itdsylsiean EOFdcefunt Ra¥PaSss Bébn dhdwhh® decrease serum
absence of water, to formflakes that are then crushed

cholegteyohanderedneerihe axnsgssionnd cgl zerapereiavelved b indlsmynaiery response.
W th the probiotic-processed pol ysaccharides, drug
Prebictied/ o et inghshengs thatoﬁuemitaﬁeoﬁal gtoevethli org aotivifyi lof i gegtain Gl tract
eten

mlcrop%gpsglg;w%mmfﬁ%alg? %Vél}lXBlg ggﬁ) ot{cg Bic e%egerﬁ,gé %g(f %%P glﬁ: e Jldsgccharides of

plant I@h@mbﬂﬁt ia€c RaeEtBIc2 uahzd, S6d asadotie rf@trﬁbnt@idﬁpﬁﬁﬁlb@lﬁ‘zm by certain
queous_ suspension is prepared for oral

beneﬁézuwh quptéft ragtd dactsda twgh eadiidbertesionend lar6®aaifusfspecies.  Some
I b e I r
comn&b@re re%lpg)b]\é% gjg(ﬁgdtr?nﬁ%alr %gd)%ig nle r? ﬁ*&&??l%%syc%ﬁ&g&%gd@, and Jerusalem
artichsladi um benzoate, 1.0 g of sorbltol solution, U S P.
and 0.025 m of vanillin. The suspension may al so
ExampRC| UdR|qtion Rifqirbsioha ClRiied féis eitianed O s th@meidlectddOpolysaccharide
mni-tablets, the probiotic-processed polysaccharides
substrgfeg. conpressed into a hardness in the range 6 to 12
Kp. The hardness of the final tablets is influenced by
Differchiesicciee and strhing rof d)@ntpa@,t ﬁh@tnarstprmgt withgetheiuman GI tract, have the

abilit {ﬁe‘{%q{?% ggfg ! h p%iyasra]cgclhaltl € %1},?8 1ri %Ceﬁxhﬁ]fpw ﬁ?% gtgﬂ;l) 4f ]ig]f strains from
22 dlﬁf@fekﬁﬁ%?éﬁeﬁ@@ 51}*’[6!)[9&%@% Og%oﬁﬁerp%%@%ﬁ zRlob&8Bld, €Ruminococcus,

particle sizes, l'i near roller conpaction strength of
Copragpes. £8bactera. r@wdcﬁvwéyctb'@umwe sEpicyed demgir ability to ferment 21

dlffer§ o t%@? %arbtoﬁgc%rg{egseﬁe %1%1?1%&) %t% ?@My%?gh%?ﬂ?%\bﬁgch%a%lose) and

amylo'@a&ﬁﬁw@l@llfermaﬁeh&lﬂy the nY@lﬂ Qactatial atrains Iireihe\saﬁieyp Atti¢aBNSome strains in
i ncarporated herein by reference. Briefl
7 of dhsdmipAcEsg iy deMicle rbles s bz saméwn@nql/ﬂr vifidepectin. - Other

polys%ﬁaﬂe@%ﬁm as ) r%g&tcjh gymin% ehnglq'n a Fu NI al g Cglnate d:arrageenan

el 1very syste I'nclu pro |ot|c pr
chondmitiyssalfaﬂeahya:les)natdnhxmnwovhmaccgﬂ,yw béeﬁtsatjmgleﬂllaly mucin were not

mat rj x e ared by heat ueous s an of
formefJ By o ARG o0 B8 piras Heneh-n SHEnede Paeréaca e heiClieq in the survey.
gluco§a‘rﬁ1ﬁé %@cﬁ% *yQad, @ﬂ@l’[@raﬁ alQétaﬁ g{fn@ ISRs1RAh, g?i‘m arabic, gum
the initial "agueous sol u i on. bi oti c- processed

ghattipgiip deagetrath, dnestm,am@gald@en@naue caad lammdehmma éetnfentsch sglectively by
certa11i1 EP% ajts?n 8121153 &)8{ not ortflers This stuadyp S 8\@% tha? it'1s p0551ble to select bacterial

strains from the human GI tract for the selective processing, via fermentation, of selected

polysaccharides.

Cultured foods such as, fermented vegetables, yogurt, kefir, ymer, buttermilk and laban use

various microorganisms to create food for human consumption.

A wide variety of bacterial and yeast species are safely used in the production of these food
products. These microbes, with long histories of safe use in human foods are excellent
candidates to screen for their ability to process purified long-chain polysaccharide compounds
into smaller biologically active compounds such as shorter polysaccharides, oligosaccharides,

disaccharides and monosaccharides. Such processing could be engineered to occur either in vivo



10

15

20

25

30

35

40

provide a "gummy consi stency", the present invention
may use the conpositions and net hods taught in, e.g.,
waiosa¢i28i at es Patent No. 6,586,032 issued to FHES1083/063329
et al., relevant portions incorporated herein by
reference. Briefly, a gelatilsfree gumy confection
usi ng gel l an gunand carrageenan, which provides a
by cohibiifithg @81 dri @6#e, o eedd inficdobk@nisext Witk afur@ polysaccharides in a form
el atin-free gunmy confection. The gunn¥ consunmabl e )
Where?m;bom §@np%@m%d%e pieulsingeysty pdrpingsterad geillyi todiugipag or other animals.
tn g Ramble, U2 PSRRI IE B Eh ARG BR hRRodtbadilf would occur
during tredsiti thtcaghirtouss. Attociaedy, dnzinivesorpfdsm may tha gblysacttaeide could be
di gestion of suybstances, such as betabonded pl ant .. .
Comblan%éPsa, mgshanical JRABHAOE HIGIEE 4B Wtrpﬁ%d RBYHeal conditions (i.e.

nutrie?flﬁ,g ecéﬁlg&%tu%l AN géﬁ' Qg C&Qlcpﬁ/traméﬁ,a i aﬁ@ﬁ/tfﬁuig&grs Sotential, oxygen

et al otaom cron apparently acconplishes t
availapringueitey abetigy sakt asytdmyrdtio, age ) end ynebatedhentil the desired final end

roducti o f thes nzynmes and ot her substances .. .
procufs 3L Cice e R IT OB RpUStIE D SR gacs. disaccharides, and
monoRRLYFREHNRE pARusMPSt rates. It is notable that some of

these enzynes are reported to be secreted

Typic%h{i%gﬁgaﬂﬂs ! ﬁéu?cﬁqﬁe&“@c Dins S WHtheSren@y¥fle 3h&Qd cultpres of various

revealed a role for Bacteri ol des thetai otaomcron for
bacteninalulcyaasts hosltiderol ecul e fucosyl ation, stimul ating

angi ogenesj s and i nducing an innate inmune response in
LQCFP%“@’?J[I?’.S “ﬂﬁ%}%&’r‘s speci es of Bact eroi des,

LIB4t¢vet oi desfragilis, has recently been shown to
Lipraduice a bacterial polysaccharide (PSA), which
LKliigests the cellular and physical maturation of the
rseyskoph,ng i mune systemof mce. This is significant
lj§gnce Bact eri oi des species are anong the

e F‘F@%l-colonizing and nost nunerically prom nent of
Lh. g/l SUi crofl ora. Specifically, Bacteroidesfragilis
Lh. delpruaghii qui t ous and i nportant Gram negative anaer obe
Lh Waktiooboni zes the manmal i an | ower gastroi nt esti nal
LB. maktticukhe rel ease of extracel |l ul ar

Lbetsgakucosyl hydrol ase enzynes by bacterial species
risYeh.as Bacterioides thetaiotaom cron may result in
d

14 adation of beta-bonded pol ysaccharides into

SEl 1986 sacchari des, ol i gosaccharides, and sinple
Lhrbiggs@btiari de and di sacchari de sugars. In fact, the
Llapuatdkefir of Bact eri oi des thetai otaomicron to grow in
Lezanbeausdadiscul t ure using Larch arabi nogal act ans, which

SIEYBBLAS salAus Medi um and | ong-chai n pol ysacchari des,
s has.begm demonstrated. These enzymatic digestion

Sergdu ts mght then be avail able for absorbtion and
U{§'%i zati on by ot her microbes or be absorbed by the

Eelieasc oy ¥ a the intestines. Wile

Leuconostoc cremoris
Leuc. mesenteroides
Acetobacter aceti

A. rasens

Candida kefir

C. pseudotropicalis
C. rancens

C. tenuis
Kluveromyces lactis
K. marxianus

K. bulgaricus
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intracel lular fernmentation of polysacchari des by

certain mcrobial species, such as Enterobacteria and
WO 20Bi1¢12aci d- produci ng bacteria, has been ext ePGI/U81098/063329

studi ed, the actual biological significance of

extracel lul ar enzymatic digeBtion by bacteria such as

Bacteri oi des thetai otaom cron within the human G
Klf@klis has apparently not been extensively explored. A
sdegd6 ?é*sikglpact erium Enteroccus is ecologically
Sversatf e a/;d able to tolerate a w de range of
C8M&t%t ures and pH conditions. It col onizes the human
S- 44611 and | arge intestines. The two bacterial species
S.lsadsbeaginsist o conpete for all three IPs in this study,
S.lnisperesal is and E. faecium are popul ar probiotics.
S Hyiman probiotic supplenentati on studi es have
759 pted that bot hspecies can stinmulate the i mune
TOSrXZ%ztseomad%brIt%%%i um has al so been shown to decrease
B choLes? erol and reduce the expression of cell
Delgkeagses gy ved in the inflanmmatory response.
Zgpetsicbaiogycerieutipod i ngredi ents that stinulate the
Some Ml%a&% i?%e‘d\{htt?’e %{'m&ﬁﬁﬁ | 3F vEbethB18Cind .S 3{?{3&@@ nfRd

mrerci al Iy avail abl e prebiotics are gene y

Ldceshiagibs ubldepiptlsysacchari des of plant origin that are
Lyrlggtyely utilized, via anaerobic fernentation
.7BL,abol zm by certain beneficial lactic acid bacteria
L%Ec as Bifidobacteria and Lactobacillus species. Sone
: nly enpl oyed probiotics include inulin,
L.tde{pevesbiii gosaccharides (FQOS), and Jerusal em artichoke.
L. Bsighpenil. Sel ection of probiotic cultures for
L.enhamésd grow h on sel ected pol ysacchari de substrates.
L.Rufdrerent species and strains of bacteria, that are
L. eg,%gggﬁcg@thi n the human G tract, have the ability to
%t;e‘y ze different polysaccharide substrates. For

xanple, in a study of 154 strains from 22 different
2% %5 of Bifidobacterium Peptostreptococcus,
L.\cgbbeldpasi | | us, Runi nococcus, Coprococcus, Eubacterium
L.andfuFwsobact eri um were surveyed for their ability to
Lfeprpntiug 1 different conplex carbohydrates. The
Gomm4/R0d pol ysaccharides starch (anyl ose) and

L.
1.9 lﬁ%’c%%' n were fermented by the nost bacteri al

@

L.
L.

ns..i'n the survey. At |east some strains in 7 of
mophilifieci es surveyed were able to utilize anyl ose
L-éﬁ(‘:ié”dﬁusarryl opectin. Other polysaccharides such as
L.oagral act osam ne, dextran, gum karaya, fucoidan,
L.abginyateis carrageenan, chondroitin sulfate,
Lhyalmronat e, heparin, ovonucoid, and beef submaxillary

L. PGl ET € not

L. sake

Leuconostoc dextranicum
Leu. mesenteroides

Leu. paramesenteroides
Enterococcus faecium
Enterococcus faecalis
Pediococcus acidilactici
Pediococcus damnosus
Pediococcus pentocacus

Example 2. Additional agents for the enhancement of probiotic organism growth and

polysaccharide utilization.
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fermented by any of the strains tested. The ot her
pol ysacchari des included in the survey, glucosam ne,
w0 sl €124xyl an, | arch arabi nogal actan, gum guaPCT/ys2e08/063329
| ocust bean, gum arabic, gumghatti, gum tragacanth,
pectin, polygalacturonate, abd | am narin were
fernmented sel ectively by certain bacterial strains but
Inclusiéi oty didher Saenthbhes thad poBsRWBatiddt whichi f5stPOBS igkdvethtod beneficial
sel ect bacterial strains fron1the human, G tract for
bacteriher igbibgicthe geovsh Of eampetie RActerinefithshihyive Q! ipyitro may be beneficial.

Exam?ﬁg %ge zpcfdllt}/oth %{ﬂ) ahge%scwﬁl‘ihélhi& d foods such as,

ed ve ir, ynEr but t erni | k

m e?eocﬁv&a SRR e bbteRm MRE RGBTl RS BB S lPE ggrerie while
haviny @ d&bkersfRel @Sgramepsahwivncidsgdutinad D@cuwa@ﬂmg h@Bifdfobacteria
these food products. These m crobes, with | ong

(2) sdldcBilOranBBiofl s8BStenddSewhRhhHABR headswar 6f exmehb&fte bacteria while
candi dates to screen for their ability to process

having ad¢skéredifeloomgeremanagaped Yastasehsuchde Boorpoidas spacres o
smal | er biologically active conpounds such as shorter
(3) supsthysaodhielr istdiael,ateoﬂhb grmmcdsfaprbblieﬁc bdctsae stcdr asded-kngninous humic

subst%gsg% W@IV? gf?’n 1|1qu fgesa%)ﬁ%?ﬁtlﬁgl aé?]glecegroe%%%g;rleefd cial bacteria
t hese microorgani sms with natural polysaccharides in
(4) swbéFaﬁp%héﬂ@ws D8PS NPORESINY afids epitasem ebilish ychange alter the pH

condlﬁtﬁrﬁ' JHisiS ft @{0@/31;( %rrr%:llnl ¥% ol %x/tR bf 8@&? 1aﬁ33'r5fm)t‘?c m c@oorgamsrns

the p eSS|ng 0

(5) s %Ptg%cze%,f gl? agu g}ﬁir g hr}e o and/ St 3RL gaﬂl Smﬁl\é\ov%%lhg ecn%ldgl e 1r1c|t1no% potential,

which"hi€drO e @xida$i6h aedhctibe cl@ﬁdiMSﬁs‘J @h aﬁd gﬁ)vﬁﬂ WySteBetoc bt fied growth of
in a mechanical fernentation apparatus under
beneficih ppasrobig mp¢rpeicanisme swi asiBagterioides, Lactpbapidlhprd Bifidobacteria
tenperature, hydrogen ion concentration,
Examplei dat i Oampesitionsi ond poethots afor slseien avhimalising i Ripbiotic-processed
olvs ¥ vaf e deact hvolrt ho ﬁi’ro e 1Jrécent ration, etc.) and
POLYSIS§eUL P@d ReTIo de5|§ed final end products (i.e
cfgtable rati os of shorter pol ysacchari des,
Baaeﬁ?ié dEILHArTHEYT di sacchari des, and npnosacchari des)
are produced Typi cal n1croorgan|sns found in kefir
A progjoficfgod %ﬂ@ﬁ%ﬁ@%@%}t dOTmUlEEPICEANIRTFSEE HPatyry ﬂ)elﬁacchaﬂde@) and

Vwbkgﬂﬁggfﬁﬂvﬁﬁgd&9@§h(na&ﬁﬁhﬂﬂe Lact obaci | | us

aci d revis Lb. case

A probiotic food or dietary supplement formulation comprising a natural polysaccharide(s) and
viable cells of Bacterioides thetaiotaomicron and selected growth-promoting agents, which

stimulate the growth of gram-negative anaerobes

A method for producing bacterially-modified polysaccharides, oligosaccharides, disaccharides,
and monosaccharides using Bacterioides thetaiotaomicron to effect enzymatic degradation of

naturally occurring polysaccharides in a closed bioreactor system

A method for producing bacterially-modified polysaccharides and oligosaccharides with
immunological activity using Bacterioides thetaiotaomicron to effect enzymatic degradation of

naturally occurring polysaccharides in a closed bioreactor system

Bacterioides fragilis
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Lb. lactis Lb. plantarum Lb. paracasei Lb.

cel l obi osus Lb. del brueckii Lb. fructivorans Lb.
whelosasizeus Lb. hilgardii Lb. kefiri Lb. PCT/US2008/063329

kefiranofaciens Lb. kefirgranum Lb. parakefir

Lact ococcus lactis Streptoclkcus salivarius S.

thernmophilis S. lactis Enterococcus durans

A probRitie FHEE b giclii-f Bl merlt EoiGnul ARSESInRITRIEeS nathéd hoh8adchiride(s) and
...aceti A rasens Candida kefir C. pseudotropicalis
viablegellp ghBegferioides Fegilif s Kl uver onyces | acti s

A probiotic food or dietary supplement formulation comprising a natural polysaccharide(s) and
viable cells of Bacterioides fragilis and selected growth-promoting agents, which stimulate the

growth of gram-negative anacrobes

A method for producing bacterially-modified polysaccharides, oligosaccharides, disaccharides,
and monosaccharides using Bacterioides fragilis to effect enzymatic degradation of naturally

occurring polysaccharides in a closed bioreactor system

A method for producing bacterially-modified polysaccharides and oligosaccharides with
immunological activity using Bacterioides fragilis to effect enzymatic degradation of naturally

occurring polysaccharides in a closed bioreactor system
Bifidobacterium longum

A probiotic food or dietary supplement formulation comprising a natural polysaccharide(s) and

viable cells of Bifidobacterium longum

A probiotic food or dietary supplement formulation comprising a natural polysaccharide(s) and
viable cells of Bifidobacterium longum and selected growth-promoting agents, which stimulate

the growth of anacrobes

A method for producing bacterially-modified polysaccharides, oligosaccharides, disaccharides,
and monosaccharides using Bifidobacterium longum to effect enzymatic degradation of naturally

occurring polysaccharides in a closed bioreactor system

A method for producing bacterially-modified polysaccharides and oligosaccharides with
immunological activity using Bifidobacterium longum to effect enzymatic degradation of

naturally occurring polysaccharides in a closed bioreactor system
Enterococcus faecium

A probiotic food or dietary supplement formulation including a natural polysaccharide(s) and

viable cells of Enterococcus faecium

A probiotic food or dietary supplement formulation including a natural polysaccharide(s) and
viable cells of Enterococcus faecium and selected growth-promoting agents, which stimulate the

growth of gram-negative anacrobes
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K. marxianus K. bulgaricus K fragilis Saccharonyces

kefir S. cervisiae S. lactis S. carlsbergensis S
waedospores S. rouxii Torula kefir Torul aspoP@I/US2008/063329

del brueckii Debaryomyces hansenii Zygosaccharonyces

rouxii Sonme typical bacterialUsed in the fernentation

of vegetables and dairy products include:

A methaatfoppeddutiag tﬁ@ieﬁ@mﬁh{ddﬁiedeol?MbQﬁﬁid@M SligbsacBhadidbardigaccharides,
L. lactis L. delbrueckii L. leichmannii L.

and ﬂ@@mwal@a}ris’@s uping eFd’lrf@”_t?COOQ_us fredtipnivetficet nzymatisrdograglation of naturally
occurﬁﬁlé: B&%dcchd‘rideg ﬁl al agée(as‘[}fc?reaé‘tor @9{% Sus

A method for producing bacterially-modified polysaccharides and oligosaccharides with
immunological activity using Enterococcus faecium to effect enzymatic degradation of naturally

occurring polysaccharides in a closed bioreactor system
Various probiotic bacteria.

Selection of specific, non-pathogenic food processing microorganisms from the group:
Lactobacillus, Lactococcus, Streptococcus, Enterococcus, Leuconostoc, Acetobacter, Candida,
Kluveromyces, Saccharomyces, Torula, Torulaspora, Debaryomyces, Zygosaccharomyces,
Bacterioides, Bacillus, Bifidobacterium, Eubacterium, Peptostreptococcus, Ruminococcus and
Pediococcus with the ability to utilize polysaccharides selected from the group: glucomannans,
aloe glucomannan, konjac glucomannan, galactomannans, arabinogalactans, larch
arabinogalactans, algal polysaccharides, fucoidans, fungal polysaccharides, fungal
glucomannans, gum tragacanth, gum ghatti, xanthan gum, guar gum, and gum acacia and
combinations thereof for the production of polysaccharides, oligosaccharides, disaccharides and

monosaccharides

Combination of one or more polysaccharides chosen from the group of: glucomannans, aloe
glucomannan, konjac glucomannan, galactomannans, arabinogalactans, larch arabinogalactans,
algal polysaccharides, fucoidans, fungal polysaccharides, fungal glucomannans, gum tragacanth,
gum ghatti, xanthan gum, guar gum, and gum acacia with viable cells of non-pathogenic
microbial species selected from the group: Lactobacillus, Lactococcus, Streptococcus,
Enterococcus, Leuconostoc, Acetobacter, Candida, Kluveromyces, Saccharomyces, Torula,
Torulaspora, Debaryomyces, Zygosaccharomyces, Bacterioides, Bacillus, Bifidobacterium,
Eubacterium, Peptostreptococcus, Ruminococcus and Pediococcus to produce a probiotic

dietary supplement or food

A method for producing partially-degraded polysaccharides, oligosaccharides, disaccharides,
and monosaccharides using non-pathogenic microbial species selected from the group:
Lactobacillus, Lactococcus, Streptococcus, Enterococcus, Leuconostoc, Acetobacter, Candida,
Kluveromyces, Saccharomyces, Torula, Torulaspora, Debaryomyces, Zygosaccharomyces,
Bacterioides, Bacillus, Bifidobacterium, Eubacterium, Peptostreptococcus, Ruminococcus and

Pediococcus to effect enzymatic degradation of naturally occurring polysaccharides chosen from



10

15

20

25

30

L. coprophilus L.fernentatum L. sanfrancisco L.
thernmophilus L. bavaricus L. casei L. coryniforms

wa. 200804028t us L. plantarum L. sake LeuconostBPCI/US2008/063329
dextrani cum Leu. nesenteroides Leu. par
amesent eroi des Ent erococcus2(f aeci um Enterococcus
faecalis Pediococcus acidilactici Pediococcus

the QP QFUSsludtesinde®; CMse PENtaEats, Roafe! eludomAdlslint | @&tomannans,
agents for the enhancenent of probiotic organism

arabm@g@WﬁnSandlaﬁ& y seabenpgplagenst i piggaht .m&vsm@@uéﬁs@n fgpoidans,  fungal

o AT BO T SR, RILHS SR BT Pyl . s s,

andgmhec@nwmmhdokmdmmpaﬁmng@hacter|a, elther |n Vivo or in
vitro may be beneficial. Exanples of these additiona

A m&Hbst BRCPfodueind pantklllydRpraddd pelleetharRicaniddidgoSaccharides with
subst ances, which inhibit the growh of gran}negatlve

immupalegisel 4D eshay NeRyDaL P&%%“ermléfq’%%t smﬁlegr%cml oy ghe  group:
Lactopl;‘ﬁ%lz%r L%Cto%bjc%;} oS0 e%:'co%l : Le Itélozlgptgﬁg{elﬁ@agé)f Candida,

rve antl c su tances
Kluvewm)}Weh Q‘Ezccgﬂ’a&fmﬁ@sl tTovida b&ﬂfbtr@ltzk]:&)rwhilb&bah)aﬁﬁyﬁgs, azZyesa&haromyces,

Bactegg%.pc égc?crz]lh%r aBn}yoeb%?tte;fz\L/ﬂ% %{1:}[ Ezcetéllzgm ?’g];:tgst?e%toBc%gct'uesr Ilegt;n?neoséoccus and
Pediococcus to effect enzymatic degradation of naturally occurring polysaccharides chosen from
the group of: glucomannans, aloe glucomannan, konjac glucomannan, galactomannans,
arabinogalactans, larch arabinogalactans, algal polysaccharides, fucoidans, fungal

polysaccharides, fungal glucomannans, gum tragacanth, gum ghatti, xanthan gum, guar gum,

and gum acacia in a closed bioreactor system.

The benefits of some medicinal plants that have been popular for much of human history may in
part be attributed to their immunomodulatory polysaccharide (IP) content. For example, the
immunomodulatory activities of Echinacea purpurea, Panax ginseng, and Curcma longa can be
partially attributed to their arabinogalactan content. Polysaccharides in aloe vera gel, particularly
the acetylated mannans, are also potent immunomodulatory substances. The following is an

example of one embodiment of the present invention.

In vitro, immunomodulatory polysaccharides (IPs) can activate macrophages, stimulate the
proliferation of T-cell and B-cells, suppress complement activity, modulate cytokine release and
stimulate the intestinal immune system. Polysaccharides of higher molecular weight (MW) have
more potent immunomodulatory effects. Following oral ingestion IPs can be used as adjuvant
therapies for cancer patients-prolonging survival and improving quality of life. When ingested,
complex plant polysaccharides (CPPs) typically enter the intestines largely intact, where they
may then be degraded to varying degrees by the complex microflora in the gut. These substances
can thereby impact the composition and density of the bacterial flora and generate
monosaccharides, short-chain fatty acids, CPP fragments and metabolites, and gases. These CPP
degradation products can then impact the GI immune system and be absorbed or excreted. The in
vitro demonstration described below illustrates the human colonic bacterial utilization of a

mixed-saccharide dietary supplement (MSS) formulated for immune system support and two of
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(3) substances which stinmulate the growth of probiotic
bacteria such as sub-bitum nous hum c substances,
wanish4zave been used in aninmal feeds to sti nmUPEL/ESI00$063329
growt h of beneficial bacteria (4) substances, such as
i norgani c or organic acids ahd bases, which change
alter the pH conditions of the growh systemto favor
its CPPecetstimlehtsOfardign@falataal (LAGODARL iGeHTi BoleQ SN SER (lor vera gel
substances, such as hydride ion and% or. other chenicals
polysagichariden éAVex Theedsmonpaiopoekeatcd pr calppie hagipnapest plle to compete for
' i ON- ' It temto
CPPs ?%(1 grge?g)% g@r%eg %\E}? %& gqgtegfégg# i‘ﬂ%e?rgﬁmﬁéctﬁﬂé%g?fgo‘%%lﬁct&!(a?

anaer o
i Cr. [ h. i 0] . baci | |i. .
e GEBSRATE B RS BEFP O BRAB e e

. I ' | Propi oti c- d _
Welgl%%l gétg}lélgg é)& nggsamgg%h oq,rrgl%:n{))é?g%ﬁft{i? gnggﬁls)?qoégqular weight aloe vera gel

polysHRaiflcs 0l Adefixthet RALRIRRM LAY AufIGhiAt (&I HREdAhbrotose™  which
' di etary suppl enent formul ati On conpri sing a natural
includse] Jg'a.c HeYR delogeismd ldtigtiiae steeh | ino, Battgalvoi gewgnifer stem gum,

glucoéa%ﬁ'}g? ke—lgl‘é%{%n ‘ljgzlrd%f 2{”?7%;,2(}?5'@8‘%{%‘%Fé i%ﬁege roaglig?ﬁyglﬁlyxed in deionized water on
an orbiell %a@E&s TaF FelR (Houramd200 alth eSEpbhstorf w8act.63-79i 8€S 100 ml of each
t het ai ot aom cron and sel ect ed érowt h- pronoti ng agents,

suspeitiore iyas themdiadyzedin 6.0§P SR MW g dnbing dert 30k atthhetggbsta volume of
0 ucy: t gr.i - i f. : .
oo e BRI Nact 8 gl VDSt o . Diacd
sampleDwosaiisheict €sr eiri hogr B Caref@t demgtfivetadddaom cron to
ef fect enzymati c degradati on of naturally occurring

Fecal R@hyRaGeRAfrotRISd b 4hcaltDp Béinki. FuBREtsOlers ¥BSRAWANERIE 9gunger than

for produci nq?‘ bacteri al | y-nodi fi ed pol ysacchari des an
18

45, wigh fojelghetdnelrdine S22« of fashrfoed Idid hetdhkaattibiaticy witimge last 12 month,

had ng &9 &?@l?ﬁgﬁﬁth‘% p«ﬁ{ ?grgatr?ﬁodgi ot R i?regﬁlfaleﬁcgweq% teh% did not use OTC
degradation of natdaral’l'y occurring polysaccharides In

medicines|fos ashstipaiodasthmacis y6 bewelBaemps, iopiditedict adid Inos Rave food poisoning
probiotic food or dietary supplenent fornul ation

in the (l%ﬁtrﬁ lm@ftlﬁbanéi dr?a‘%Qﬁ l»\é}rrypqhoyg&eé '%ﬁlplag(esﬁl saﬁ]@le@ iwgs¢ eonfirmed negative
for th€ ?(Lllo%viﬁé ﬁﬁ%&rs! @Yogfi%&rﬁ%g?kﬁe, %aﬂﬁ&gﬁl&t Slﬁgélpct?@a% 1obacter, Vibrio,
y B upp t I atura

di et ar ppf enen or mu Ion conprising a n
Yersipe) ysial chidi Odél.sYenagdmsi difb el cemples oferBackat with d&€ ml Brain Heart

s T B o R A R, 2SR 37, one
ml aliquots were stored in 20% glycerol at 80 degrees C prior to use. On the day of
demonstration, an aliquot was thawed rapidly in warm water and then added to 2 ml of anaerobic
E media (0.2%) wiv citric acid, 1% wiv K;HPO4, 0.35% w/v NaNH4HPO4+4 H,0 and 0.002%
w/v MgSQ4 *7H,0) and incubated for 48 hours before addition to E media containing CPPs.
CPPs were suspended by agitation for 2 h in diH,0 and then added to anaerobic E media to
achieve a final composition of 1% w/v. Under anaerobic conditions, 20 ul of fecal suspension
was added to 2 ml of the CPP in E media suspension and left to incubate for 3 days under
anacrobic conditions (CO, gas pack) at 37° C. One control example set consisted of fecal
suspension added to E media without CPP was included to evaluate the effects of CPPs in E
media, another control example set with the CPPs in E media for 9 days under culture
conditions. After three days of incubation (i.c., day 3), 20 ul of the culture was added to 2ml of
fresh CPP in E media. This was repeated again on day 6. At the end of 9 days, bacteria were
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A nmet hod for producing bacterially-nodif ed

pol ysacchari des, oligosaccharides, disaccharides, and
woremwessicdehar i des usi ng Bacterioides fragilis tRCEUS08/063329

enzymati c degradation of naturally occurring

pol ysaccharides in a closed B oreactor system A net hod

for producing bacterially-nodif ed polysaccharides and

collec@dd osaemhastidhes dWnhp fiobEUMC] 9§l ie@kthasdli Virky Supbmgtants were saved
Bacterioides fragilis to effect enzymatic egradatlon

and epglupad derarhamied caprmnosigiopdny SRECheafiagden defegtiqry Sagrol example sets
were ﬁlo%cfﬁé&fn (f{ etﬁgr?ﬁcﬁmn@h ég%%? Pga? 'rtrﬂuég‘d{e‘%g %%&:L?{ltgg w?{h' féces. Day nine
bactetiatyeircdlaryaeicy aad phﬁbssdé (@)1 6anONW igbhteficaeibh.s of

Bi fi dobacteri um | ongum A probiotic food or dietary

Bactefidl ﬁm&nﬁﬁemonf%r a8 AN ARc§@MpIneS ORGh@niet ddyalsamples were streaked onto
polysaccharl e( and vi abl e cells of Bifidobacteriu

bactetiad regjoivthargd lgeﬂ@@& & igelafigm l\éecb@ﬁo@sedgmg eht Bifcej Ie#fstobacﬂlus MRS
agar, %ﬁ ' Mdiﬁ)a?ec%tgag tl\gr : m\lph %nga&{a '%g[agg E:r{]é yfal%r lithium chloride and
paran@lrﬂy@ﬁﬁﬁltpiﬁﬁ)l E)SMRSWVSH@%NBCH@S ,MRS dv1ﬂ‘DI%SIﬂl©(sbm iad@$) MRS at pH
usi ng Bi f.i dobacterium | ongumto effect enzy ng
5.2, Adiolpl a2 iivates Wk %ﬂtqdyfr%ém PRSIRES A YR tadR ?‘iab gytyrgs. DNA was
r t g
extracgeéqccthgff}e % FJ)}?S mﬁ)%ﬁé qg%%%f%g@ggrﬁhﬁgg&ﬁ%a PERAUGHPINT) according to
manufaciugosadoghativoe sThei RER iamplifichtogi efathe gorified BN Asvasgperformed using

i f to effect enzymatic radat 0
TaKaGh SR G Ry B OB TR TISGHY s SOEHeT PabaTieras GTgad fof 168 DNA
ampliRERIRAGENar YR €Ny ENGAOTITCHST @ETGHO TR AGOb '30YS]§QfHP(NO 1) and
or dietary suppl ement fornulation including a natural
reverqu{l)@accfh ﬁ@ﬂ@égﬁTgﬂﬁT MAQOAE Tdlet B S(S(ﬂQ ID NO:2). The conditions for the
occusf I Ol

PCR an&%efrcaﬁ% PeReS mﬁ Hotr IIAH?I %tgf %E?I ca/& ﬁ %%Efrfgr % U Xnds and 60° C for 30

seconfglayi8 goad &dri Zjﬁlitﬁl)tesaftﬂlo\a}eamyal g6t IhsldoPurity of products was confirmed by
Enterococcusfae0|un1and sel ected grow h-pronoti

runningyb H @n a @i agereseibnegl axﬁ@lpilﬁ@lsg’i’?f%?ﬂu@ﬂcegirta%l@ég 5@‘%@@ The resulting
sequefg&el‘cs‘%eqp § H@ H)ogL T d%ﬁr%ﬂﬁs%ﬂ&%@ %8§ %Atgﬂ k@ﬁor Iﬁg&j élogl%émcal testing

ol'ysacc gosacc rides, |sacc
Gramnxaias acab apsarﬂmledj wnngadbnisetade lemlgSa flaeateoming ©f fhectanufacturer’s
enzymati ¢, degradati on of natur occurri ng
instrugfigry sSHemAkysis e ?#Prgmzﬂdd%velaolﬁ?e QLY SO Wi pifco™, tryptic-soy agar

plates containing 5% sheep's blood agar. Oxidase production was determined by using the
oxidase reagent according to manufacturer’s instructions. Catalase production was determined
by the ability of isolates to produce bubbles in hydrogen peroxide. The identifications were

confirmed using API Strep or API20 E strips according to manufacturer's instructions.

Chemical analysis of bacterial supernatants. Supernatants were thawed at room temperature,
added to deionized water and filtered with 0.2um polypropylene Mini UniPrep™ filters before
HPLC analysis. Separation on the basis of molecular size was evaluated using BioSep-SEC-S-
4000 column HPLC. 5,000; 10,000; and 800,000 polymaltotriose MW Standards were added to
deionized water (about 1 mg/ml) and analyzed by HPLC to confirm that CPP dialysis had
eliminated smaller saccharides (<6,000 MW) and to allow estimation of the MW of CPPs and
supernatants (FIGURE 1). FIGURE 1 is diagram of HPLC retention time of 5,000, 10,000 and
800,000 polymaltotriose MW standards with y-axis being MW and x-axis being retention time

in minutes.
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The Enterococci were Enterococcus faecium (46), Enterococcus faecalis (2), Enterococcus durans (1),
and Enterococcus avium (2). In accordance with previously published information, all isolated
Enterococcus species were gram positive, catalase negative, oxidase negative and positive for the
hydrolysis of esculin. Only 5 of the 52 isolates were beta hemolytic on blood agar. 100% of E. faecium

and E. durans, and 50% of E. faecium were positive for beta-galactosidase, the enzyme necessary for



t herapi es for cancer patients-prolonging survival and
inmproving quality of |ife. Wen ingested, conplex
wW@L@ati4pel ysacchari des (CPPs) typically enter BEEBUS2008/063329

intestines largely intact, where they may then be

degraded to varying degrees by the conplex mcroflora

in the gut. These substances can thereby inpact the

conposition and density of Zhe bacterial flora and

gener ate nonosacchari des, short-chain fatty acids, CPP
arabinogalh¢t@@ARILIsBNTV0YE bABEOlibdigSM, and 30% OSSR Fuechlie $Rr<CBR to ferment arabinose,

degradati on products can then i npact the @ |nmmune
a major MeAPSRGERGFIN FEabIEalasl. Brduswes not fefEnanhargbpgse-
denonstration described below illustrates the human

E. coli isolatss ¢t wengdoumt ordy inythel quitares @ﬁingfLPsG msoglekbhialld gecumoniae isolate

was recovege%‘ﬁgn{ thg%RPJ% %q?ur? i 'Jfa%?egpbelggns SIpWS Slgn%lgtrébohc pro?ﬂmé/ PGEIR from E. coli
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positive anglexidase gegagive.Cnly ane iskde @?E Hewes idpnteiadas dstrdemolytis
CPPs as energy sources and as material for the

TABLE 2 helawflests tlh¢ diaghemselechozastamsiies, of Thecritetti¢ bagiterip isolated from fecal samples
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ar abi nogal actan); high nol ecul ar wei ght al oe vera ge
pol ysacchari des; a m xed sacchari de dietary suppl ement
(AdvancedAnbr ot ose(tn) which includes: LAG AVP
Anogei ssus latifolia stem gum Astragal us gunm fer
stem gum gl ucosam ne HC and Undaris pinnatifida
extract) were thoroughly m xed in deionized water on
an orbital shaker for four hours at 200 rpm
Suspensions were 7.63-7.9 g/L. 100 mM of each
suspensi on was then dialyzed in 6,000-8, 000 MACO
tubing for 20 h at 4C agai nst a vol une of
approximately 10 L of di H2O. di H2O was changed tw ce
during the 20 h period. D alyzed sanples were first
frozen for one hour at QOC before being freeze dried.
Fecal sanmples were provided by 4 heal thy human.
Subj ects were chosen with ages younger than 45, wth
total diet including <25% of fast food, did not take
antibiotics wwthin the last 12 nonth, had no G
problens in the last 5 years, do not have irregul ar
bowel novenments, did not use OIC nedicines for
constipation, stomach or bowel cranps, or diarrhea,
di d not have food poisoning in the last 6 nonths and
do not worry about getting sick. Fecal sanples were
confirmed negative for the foll ow ng pathogens:
Clostridiumdifficile, Salnonella, Shigella,
Campyl obacter, Vibrio, Yersinia, and E. coli 0157. Ten
grans of fecal sanples were mxed with 750 m Brain
Hear t
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Supernatants. There were notable losses of CPPs in all molecular weight ranges relative to a control
that was incubated for 9 days under conditions identical to those used for bacterial culture. However,

losses were variable and were dependent on the CPP and fecal sample. All four subjects' fecal cultures
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PCR anplification were 94 C for 15 mnutes; 35 cycles
of 940C for 40 seconds and 60 C for 30 seconds; and
wWa208141040 2 minutes, followed by a 4 C hold. PeeT/U§2008/063329

products was confirmed by running 2 mM on a 2% agar ose
E-gel. Amnplicons were sequenced by Al pha Biol abs. The
resul ti ng sequences were subjected to BLAST searches

and the best match reported7 Bi ochenical testing G am
stains were perfornmed on each isolate using a kit

consumedmlpdlylﬁg:ri Oqualle WwaANbEtaeE HRITasgdsFIR00000 Q@apprommately 12,000 MW.
lysis was determ ned by isol ated col ony growt

Polymers IBFSfté%f( 17000 MY phowewsyweagapnpmadds dgiing aqu»@tss(d?JGURE 2). FIGURE
2isa dlag%atﬂ?u K nxéé) !Lgeﬂ 6122?) 0 g%gggg%tce ;eigg gf:c}éilhgg fi“zo%vlqgtﬁ H3LAGAcubation with
4 subj ects'ﬂmmmha:otdmllcelbac&rlanhtkl(llomtmm Ssohﬂ?étna) asesybijatkuictoi ppotowv@ svithout colonic

. et er m.ne the abili.t i sol ates. to produce
bacteria. Tg% BISREGS Fﬁ“%dag%ﬁ sk 1%;’%@@0%%6 NARRYECH cat i ons wer e
. confirmed usi n% APl Strep. or API20 E strips accordi %
Polymeric cgmpapantseritAY B e%quﬁgppraétm%ﬁg 1OBR00 @ad appraripadtely 3,000 MW were

almost entkﬁ%g; %{Sﬁsﬁhleag@fjg%% ggtgglaa i e depg% | ilet 135 %@gbt &@%ﬁeg/agtsome variability,

particularly idt ttee dd)()(\)l,(l(](i PV niamgol E/cpympgsl €00 merdJm]Bmamﬁt i) a highly variable

manner b}bfhf}%‘ﬁgr chpf oruitluglegl_&gé &%Sh al%lg}ijel{)}gr ﬁt@ﬂm%fnso ! g%@b% Ipsolysacchaurldes
(AVP) en&%@&iu%%l féﬁﬁwﬁ@-% léugoglcugagogqgl’th qnglb?&% @@Ran colonic bacteria. AVP

mal totri ose MW St andards were added to dei oni zed
control (sql\udtlme) (ab oultjedtedrty priofocahdithowa! opkeac bactddRl The g-axoniSimiU and the x-

.. tt[} CPP di.al %%sji s had elimnated snall er sacchari des
axis is retepUpn YIS RAURY to al | ow estimation of the MW of CPPs

Polymeric %&%vﬁll;egl? r(#a M%Q%? @Ig[grlo%ﬁgel%égpoo gg—:@g— g%écogéggqg @ut polyrners between

800,000 toPPLYABOE REW QS8 Mﬁﬁé&%a&ﬂﬁnﬁﬂe&{é@é @gwfepe%'t RGN 801k ted by MSS.

X-'axi’s being retention tine iR m nut RES
InterestingBa i Gréasubjdues, £®qh@ﬂmlrmgegmhﬂtlyﬁ io§ MﬂﬂeldenthQVP solLAtG@sesulted in the

of the Enter COCCI s, of Escheri ghi
scounularigy qr IgwanoRerograhEray kreski 8! R hElaraoaiung s the control MSS,
suggestingstﬁg l&ﬁ&? oﬁrﬁﬁlcbﬁtﬁ% éﬁ@ﬁn@?ﬂfa’t @EI%‘ GRall PBAIWnsto? GI“P% ig@fﬁjﬁlrent molecules

i sol ates and he Specl es | evel
(FIGURE 4)5 @I@Ué?@ 4 slmwm@rxeddemhaﬂd@: atpp&ﬂm@m W@Shﬁﬁld pﬁ@ﬂu@ﬁ fejfowing 72 hours
rial species not cha r
1ncuba1t10no lt?h g I%%t():] e%ts fra ¢ ﬁqncl:ca acperrlgf ! ISﬁcgonargl g gém \;v%sl %]I ited to protocol
without cofyad babir. API testing strips and conventi onal
m cr obi ol ogi cal testing nethods. The sequence
Discussion. @8Rt hfrh&AlHQAna IR SbRI B theudhdas enand: s6d-al, @mestemes contributing
results were used to determ ne the appropriate
about 1.5 thes blonglsm Bagicrighpytilizati@t o€ polyecehagdenire tho deivivantiumgn Gl tract is
undoubtedlgn c%% Y c':grrr]lle)le%nﬁrggels(s: ﬂ’oﬁygrlng} ceiegrac-il;lrt]l%nrlse Sauclotr]gl)or}gtlvset arlcltthlty with enzymes
from many different bacteria participating in the process. Here, the process of repeated passage of fecal
bacteria into fresh media that contained only CPPs as the available carbon source selected for bacteria
best able to compare for and utilize CPPs. Bacteria that can use these sugars efficiently will rend to
produce more progeny then other species that are less efficient. Over time, these species will dominate

the culture. This is the first demonstration to show that Enteroccus sp. utilize LAG (Table 1).
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eval uated using the APl database and the resulting

identification was determned (Table I). TABLE 1 bel ow
WG h@ss42ie bi ochem cal characteristics of Ent ePOrUS08/063329

species isolates cultured fromfecal sanples grown in

speci fic CPP nedia. The values are represented as

percent positive for each denonstration. Table 1.

Bi ochem cal characteristics28%f Enterococci species

i sol ates The Enterococci were Enterococcusfaeci um

LAG was ﬁﬁ&)nplﬁl@&fegf@l@@ %%feﬂﬁﬁﬁijéc% (a&)lougfﬁnﬂlefeo&@ﬁﬁaﬁabﬂugraﬁﬁween subjects in
and Ent er ococcus avi accordance w

their ablhtb rt@dq:gg@@q t}ae 6%131] Mp}\ééﬂ(}ﬁ(&) lﬁ’ﬁftloé?r(FKéUREl % @rrgyvédWhlle Igral aloe vera gel
has been SE&IJI? 'Eooﬁlgé:rS vel 03)9& HufFiohehs id E%?’I@P&érﬁén\éﬁra?(ﬁ%QHﬁsctﬁate the utilization of

, se negative ositive
aloe vera M@Dlybeycshmdmﬁ b@simh:ﬂamrnolcﬁmt kiad'bermf OnleefirblZng sSohatthae \l\tegleater variation
i c.on bl ood agar. 100% of E.

between lI](glb\flgllL?QSe {%ﬁﬁ% gbiliy ?oalg@}zG r]ﬁlgbellngle ey va{gge&olu(%oadb%) components of

AVP (FIGbﬁ@Ea3 9BtRO! eehdRsRiontdT8 cBNEYIEMPRERASS @itk limited solubility illustrates that
forarabi nogal act an hydrol’ysis. 100% of E.faeci um and

Enterococ&B%p ofanFtflize tdwlse sargemelcabls Therd a’prsevﬁralaja&mthﬁmy lze used, including

internalizaga 1Jb SE E%geo ?Z’%%glﬁ{réleg?vg iSH éeggené d%grgagtth%st& sg%aélgr %%)%’aw(gpté Another is

that some fidideia ORLetd BlylchEdssed,t Mh@Rg US| digrddAGon Hf Thd'dre molecules to smaller
Kl ebsi el | a pneunoni ae i sol ate was recovered fromthe

molecular Avegltu¢anipoacntyabinglly, pélizsios HD%S mw%vmmcmdqlm%lon of these processes.

Enterococgurse(faecalzs QS [(S Iiliil
pn

J gl enco(a 2"1_' ycosYIh?Idrolag eq‘?hls 18 tﬁe first dernonstratlon that
unoni ae 1SS0l a acteria are gr

utilization € geib Mﬁe&@e{ébhdridetdiahry&{@pléﬁteﬁ{ ad8Spo$ htimde camﬁhc bacterla A striking
oxi dase negati ve. g%ﬁone isolate of E. Co
FCAUTH

was
illustration HeHaf fleeding &- e Bykepds tor Ay gbyndgay 59@6{%%0&‘ featively small
~ s
(10 P BERCI 6P SRPABE AL 5500 | S5, SELIS BAELPELS 00, snrin
of lower MW dibstasos niesp aﬂ&efnbmdhadegmdamentof pergert mvlecdlos. This could occur cither

ch. T Ie 2. Bi em cal characteri tlcs of t
from degraéﬁfl@?. g firealcs p@]zafaieéﬁﬁgomﬁht@r ¢ ARt ] & Jaecium o from
secretion bp%%ﬁﬂ Bh1yRRS b&nth@ badii £ Gt V81 SiMat r @n@lﬁge K&lpAikin¥Cis that this
to a contfol that was incubated for 9 days under
phenomengm rediidtiobsgved éntditbet LAG ¢tha¥E indiediupby. lﬁmmreldleahnd Bifidobacteria sp.
were domiﬁg%éﬁ@gﬁﬂt%%@%ﬁép é&%%azﬁa i’ ghuf i d\‘{‘g%:ﬁﬂ% the l%\r'/efst V\%%? of the system. Human

colonic deptIaB6l Df RS ddonflénbrts RFCARS UR thdeAGn ARk ¥ A8 . SOﬁﬁkbahit% investigated
wel | between the ran?es of 800,000 to aePrOX|nate
1

human irn vigo Gemaviatiopeif prefied fibers (¢ ﬁad] Biwkg@@ulm fisoms) end tagelradgal fibers (o
- ' i f F
and B-hnk&f) %lgfglg{r%%r&ﬁ% Jz;%c{g‘g’c ﬁﬁ%r : néfgég av(ete J&%R%rgaed SForty-seven to
sixty-two perreéilﬂ @ shd allglnawds ﬁ»ger@ 2ompletcdy IrI[HtaH@aTzdacbﬂ) Miokthchhin fury acids. The others
ects' human col onic bacteria. LAG control (soI id
concluded|tpﬁtje§0%gf gllgg}ag‘ét %ga)egrotoplbgtq%@de%t{yh otnusyad| apdi ynknown" fermentative
w bacteria. The y-axis is nRIU and the x-axis is
retention tinme in n1nutes Polynerlc conponents of AVP
OX] " d, appr.oxj I
Enrerococ@ze)s %’e %Q)Wé)alllye &?attﬁés %éné ab r e Qoqer%{% \9 @ I)éhgeg 'éﬁ ltgrnperatures and pH
conditionspRebRhizas tHedtingin snelilognaddtuge 1ﬂitbﬂim@b‘l IH&&W@ spescsSi¥Bable to compete for
varlabllléy particularly at the 1,000,000 MV range.
the three (Ffisy fpfagecadiounob e c dissiapekir iprobiotsgHba) AreRipfie supplementation

studies have documented that both species can stimulate the immune system. E. faecium

pathway".

supplementation has also been shown to decrease serum cholesterol and reduce the expression of cell
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manner by different fecal cultures (FIGURE 3). FlI GURE

3 shows Al oe vera gel polysaccharides (AVP) end
w@e@daergo f ol | o ng 72 hours incubation with 4PCT/US2008/063329

subj ects' human col onic bacteria. AVP control (solid

line) was subjected to protocol w thout colonic

bacteria. The y-axis is nRIU and the xaxis is

retention time in mnutes. Polynmeric conponents of MSS

of approxi mately 1,000,000 were not consuned, but

receptors iﬂ@bl};(fﬁ’@ e thetinkeamset; 8Pohse. LroAd, (e WWEth'éOd’iﬁtWM)Ie bacterial
varying extents by different cultures sel ected

populatlonﬁ/sisthq Bteire obligaie gnacropes ipd ansqsBpated S0% e aﬁct@aﬂ fhé# éesuie in the GI
r t:

s cnnf QUL AP A0 LG S By v ctns
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4). FIGURE 4 shows m_xed saccharlde sup Ienent (MBS)
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were able @tegmrapllateilm degradecahigb B atMR/ eompnneutst Yowr tMWe nmymnts were variably
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as the avail abl e carbon source sel ected f
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ﬂﬁ) % use.these sugars efficiently wll
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recognize, jon g abl@m@a@eﬂe@a}«smgn@ mérs thisi foutipe expegiichiazienhivgierous equivalents to

nmol ec 0Q. 000 mponent s, of, A
the spemﬁt; Iplr%‘ﬁ eé desa é\bhgre&ngﬂqi Qfalgtﬁ S 9 g/oqs%ilﬁbeéi tﬂ:){i ev(v:ltﬁnn the scope of
this 1nventi/Mntdﬁd|ade¢dV%£bd&@/| tHOtlairky/ 111 USt rates that Enterococcus

sp. can utilize these large nol ecules. There arc

All publicSf8"al faghbappi@tioNBMcRForkddaf thé §5dcHttialdn arc indicative of the level of
skill of those skilled in the art to which this invention pertains. All publications and patent applications
are herein incorporated by reference to the same extent as if each individual publication or patent

application was specifically and individually indicated to be incorporated by reference.
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internalization of a large CPP panicle wth subsequent
degradation to smaller constituents. Another is that
wW@E08/1p2dt eri a secrete gl ycosi dases, | eadi ng tBCT/US2008/063329
degradation of the large nolecules to smaller
nol ecul ar wei ght conponents. Finally, utilization may
i nvol ve a conbi nati on of these processes.
Ent er ococcusfaecalis is knoh to encode 2 1
gl ycosyl hydrol ases. This is the first denonstration
The use of thatwatrtidal patadNwhén tidtidSin oXREcS@ACGAThe &r@i ‘@bpYising” in the claims
supplenment (MSS) by human col onic bacteria. A striking
and/or the jspecifdeatign ingry mean m@ Tl i in ¢lse. copsistentupithvEis meapdrg olp one or more,’
« e 1} ratiqm spd
o least ohGE JATMOACH! pRRNBRA NS, The SRR PRI T e MRk used 1o mean
“and/or” unhes MaEBlicidgt indicated te5rc@@0to gldrestates amlypfor| theealteMAtives are mutually

. Supst ances st arise from.the degradation of |arger 3 .
exclusive, gff S displureCparty i op B | %@ﬁ%@&mfﬁmﬁﬁ%@d and/or.
Throughothfﬁﬂeap?H&ﬁﬁ)ﬂl BR fYmOABYITRSs G¥ROL! ﬁ%ctaf% ﬂlgtea %Rl%rlﬁéﬁlé&t the inherent

aeciumor fromsecretion of small polynmers by
variation df r@erob&mttbr: idavichethre eotles] ba@tmpbyqgdita éetsumpr: itlsd wgug,or the variation
that exist hﬁ (@, onFnon I's not observed for either LAG or
a @“Ssﬁ&¥m$ W ogts Bacter0|des and Bifidobacteria sp.
re dom nant rococcj. sp..ingreased

As used ingBiirigssiCEH o atnﬁéhl‘fl stheStatge i YaREARY hﬁ%&f comprising, such
as compt‘fs‘%"odﬁ'dc“c%ﬁﬂ)‘iﬁgsas | 9 v 0 ”%ﬁ'@ fan§ ABRANE R iR, MBP R2%ave” and “has”),
been investigated. Others have investigatéd human in
“includingV i(émrdoarfye fommne famnclodingf syoabr asf fieduddsBend “{rehated) o {‘donkening” (and any
form of co%ya:itgiﬁé,gsgwlégé acl‘[]PS aéan,d 4@ oﬁ?%jamp]g?{ﬁ é?qusﬁ%ezm( %%Peglldgqj and do not exclude
additional SiakdcRb@ dlchidaRT KR A&s. degraded. Forty-seven to
S|xty two percent of the al ginates were conpletely
The term r@?tc@&giﬂaﬁgﬁjs fh@re%hoﬁs £h aﬁ'efén{ bFYrs 3G b ierrﬂ_llﬂgtl&{sha%ﬁscombmatlons of the
concl uded that 60% o ? al gi nates appear to be degraded
listed itempypretediog thel telanm$ onrkaopin,'“A.83, e abmbmapadembf s 1ntended to include
versati.l e and.ab

at least oan:E gl‘rfgéaﬁ gl X ,rfgﬁg!%rolg? l@ﬁlﬁ%grajfi?frlé émBﬁ‘aa%rP a partlcular context, also

BA, CA, ONUBAI BOR, AGB GOAONSZEABt MBniMITRE withBhis e@ﬁ‘[ﬂpﬂeaéﬂﬁessly included are
i ntestines. The two species best able to conpete for

combinatiqriyethph certai@PrRycatE of fengcal imprargnEor ftamei sweh ar BB, AAA, MB, BBC,
AAABCCB?p ?%Algég EAgéoAC]l%réTE nt%ﬂ'l%o F%rﬁ{ O'Eklée%o %klgle(g gl 1§a|1ne msl? un: elrg)tgnd that typically

there is noSlithiNehah@ntiMBer NTHAG EWSENAMn dny dcoﬁﬁﬁmdﬂlﬁh unless otherwise apparent from
suppl enmentati on has al so been shown to decr ease serum

the contexgho| est erol and reduce the expression of cellreceptors
involved in the inflammatory response. G eater than

All of theggprgpesifons adou| méthedsadiselotalcret claimeb b@ﬂem condeimadehend executed

without un%g% £% 3 re%n?eb hatlg% trng lsl Zo%rtlg bﬁr%%e%églsfllpg%? R otg B%rnposfltlons and methods
of this 1nv&ﬂioh%ﬁ€@bé5ﬁd%ﬁcrﬁi’é&l i€ ek bf pRSerrcin@nfAGh&fts, al wHPRECPSrent to those of
resent in our da ni ne cul tures repr esents a

skill in ther3é1 A4 VasIajioRTEpY bﬁ apipliad tofhesgrsenosyionp apd/ai wedipfisandin the steps or in
the sequen% 'olfls?eﬁs LReSREmEIBE: deS AR SRESH %&ﬁth‘gﬁyd&%ﬂmg from the concept, spirit and

scope of the invention. All such similar substitutes and modifications apparent to those skilled in the
art are deemed to be within the spirit, scope and concept of the invention as defined by the appended

claims.
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able to readily utilize CPPs in vivo but cannot be
i dentified using approaches such as the one used here.
wabiog/1¢gesonst ration is the first to ill ustrat eP€hES2008/063329
utilization by human G bacteria of the
i mmunonodul at ory pol ysacchari des from al oe vera ge
and a m xed sacchari de dietary suppl enent.
Ent erococcus sp. utilized CAPs nore efficiently than
ot her species used in this study, |leading to their
dom nance in the cul t uREFHRENCESpeat ed passage. MN
anal ysis of CPP end products shows variation in the
Comstock CafRITdynt Y (2003 P &Buctirioddcs ineiRGadifiefyer £ddyna@¥@, niche-adapted human
different individuals to use CPP. In vivo subjects
symbiont. Reqkissas126:%26-Bnmpl et el y degrade hi gh MV AVP
conponents; | ower MNconponents were variably
Hooper, ct oatis WheRp) A:omolﬁcclabacms@rithatf elé(mmg gut MBBMEesad to ocontrel its nutrient

nd f )
foundeiont ' i@ Rpe AT kB Emo T ook Bhns TBliond, AuPitk, of sigences (Usa)
06:9833-9938 AVP, two mmj or conponents of the MSS. Research on

these and other CPPs with systens nore closely

Stappenbeélppétm%{l 20029 lt)g'\eeld)ﬂ?néﬂté'loregﬂahbﬁc&f RRYstiahs %n?% enesm by indigenous
perforne this invention. i's contenp %

microbes xam?a@hlbofdls n%nmt:eqdiu@s s ghedN atmntahAsad@psmffScmwso(iU Sa°a)r99b]eS45 1-15455
i npl enented with respect to any nmethod, kit, reagent,
Hooper, ctoal. C2093p Ainpiogonios: a tev classesft im@mbiadd proems\evadacd in innate immunity.

conpositions of the invention can be used
Nat Immulf‘QLi ﬁ ﬁ%e met hods of the invention. It will be
under st ood t hat partlcular enbodi nents descri bed
Drisko, et. r?ér @0P3)drrebigtiewin Hgalallabreriapeqand Riscy RiprnHen. Alernative Medicine

Review 8(%) NMitpdd ons of the invention. The principal features
f thi's |nvent|on can be enpl oyed in various

Salyers, etI '%P gﬁj :C{Eﬁblge.? P ﬂtrcﬁe Bltnhg%q cfta{nofé?f a \Rﬁ‘la &g‘glglééﬁl égleomc Bacterioides

Growing i €oafihub @uﬁﬁféeﬂt@gr[b UsbdQhHA. TBAES-4$@N routi ne
experinmentation, nunerous equivalents to the specific

MazmaniaR! @c2d08S) AR IR RRBFhoRABREIP Mstb& e 698’#1&4@110%8 IBcRFi§ Directs Maturation
conS|dered to be within the scope of this invention

of the HosamgmuaneSystarerdl B32:1Hel & ai ns. Al publications and
patent applications nmentioned in the specification are

Salyers, eti aldi( 987) Fernodtdtioe df éedinofndsRiahd Pmiﬁlsak:bimides kijl [Anadrobit Bacteria from

t he t.0 whi this i nti.an pert
the HumaryieioR e Gdna ki b Bt b BaeBs it 3209 er ei n
|ncorporated by reference to the sane extent as

Hancock Ida e filmeds M uBFthB%ﬁ?Il%’an Tgcerepogsat Ehpteapst i d%wcaﬁttwié Novick RP,
Ferretti JJ, %P ge @Crérﬁapos% VE tho g{sv 'Adéﬁ#ré(ss' fhecated to be

ncorpora e erence use of the word "a" or

Xu J, Gordo@1. VBEL }?%‘(jm P OBl Rk W20y MBS AP0 S0 18); 1045210459,

conprising ai ms”and he speci fii
Madigan W@ﬂ@ff @ ‘ék %FOIH%Y 8% i/hgllg??gaélgsgf’sl iLt dlt%]dﬁd]&)lﬂlé %erarson/Prentlce
Hall: Uppdf®a8ditRaferor®es. The use of the term’ in the clains

is used to nean
Foulquie Moreno MR, Sarantinopoulos P, Tsakalidou E, et al. The role and application of enterococci

in food and health. Int J Food Microbiol. 2006;106 (1):1-24.
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"and/or" unless explicitly indicated to refer to
alternatives only or the alternatives are nutually
weeBasizve, al t hough the disclosure supports aPCT/US2008/063329
definition that refers to only alternatives and
"and/or." Throughout this application, the term
"about" is used to indicate that a val ue includes the
i nherent variation of error3Xor the device, the nethod
bei ng enpl oyed to determ ne the value, or the
Ferencik MalEH)rﬁigieﬂll Mikds 2t al. S[ Saedgfut hﬁdﬁid@tﬁ&n Sﬂbljlrﬁ&‘d ﬁltesﬁﬁal microflora with

) ] in_this speC|f|cat|on and cl Q§>ﬁ@
oral admmﬂ%f@ﬁﬁli* PElagee aq@htriaml Bistinhlatk Ielétbfpif? ; (52;%%312
‘conprise" and "conprises"), "having" (and any form of
Habermanp ¥ Zgnrngxmahmalg Skarelis Fard al, h;igequctl'on rod |a@g|ﬁen@€ur(q1nd in patients with
chronic requ[ryenF ﬁ%e o%hlc Slﬂg?}ltlngx 112 lélt%li]e(laﬁ/éthaan?/ac? rla? 1rn%nunost1rnulant (Enterococcus
faccalis Bae@MadoNhitgan SHER]. a5 zndMitteofghudd) QOOE,SD(@*.GIZ%H[ e
i nclusive or open-ended and do not exclude additional,

Hlivak P, OBFaSiEd J, @@r&bmnét%lobng%ﬂpﬁ)ﬁkm of [9¥6bibEE Bhraifd IEntelrococcus faecium
combi nati ons thereof as used herein refers to al

M-74 decrpaseseramichalsstared layelsbBreagisi. losksListy. 20@5; 1 ¢6sR&6772ens
preceding the term For exanple, "A B, C or
Hlivak P,clhhoveatt, dddratkaed.eof al.s Lartgetecsd(Sbevdchky | arale advhinistason of probiotic

Enterococqq.?,g‘%qcpgﬂtl\ﬁ 75 dg%ﬁg@? Itl&q'j\gweBsg’lgH?oé)gﬁvBC% @gg%i&fon%;yqee r€§5§1, and increases
that of lyn@ﬁ@ﬁyt@@ﬁ49ﬁ\@5hur§zﬁ§ BRItis A LISBNDOGRIL (4t 175LTH1S

exarpl e, expressly included are conbi nati'ons t hat
contain repeats of one or nore itemor term such as
BB, AAA, MB, BBC, AAABCCCC, CBBAAA, CABABB, and so
forth. The skilled artisan will understand that
typically there is no limt on the nunber of itens or
ternms in any conbination, unless otherw se apparent
fromthe context. Al of the conpositions and/or

met hods di scl osed and cl ai nred herein can be made and
executed w t hout undue experinentation in light of the
present disclosure. Wile the conpositions and net hods
of this invention have been described in terns of
preferred enbodi nents, it will be apparent to those of
skill in the art that variations may be applied to the
conpositions and/or nmethods and in the steps or in the
sequence of steps of the nethod described herein

wi t hout departing fromthe concept, spirit and scope
of the invention. Al such simlar substitutes and
nodi fications apparent to those skilled in the art are
deened to be within the spirit, scope and concept of
the invention as defined by the appended

cl ai ms. REFERENCES
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Conmst ock and Coyne (2003) Bacteri oi des
t het ai ot aom cron: a dynam c, niche-adapted human
W@ 09Bi1ent0 Bi oEssays 25: 926- 929 Hooper, et. alPCT/LSB98§/063329
A nol ecul ar sensor that allows a gut conmensal to
control its nutrient foundation in a conpetitive
ecosystem Proceedi ngs of the National Acadeny of
Sci ences (USA) 96: 9833- 9838335t appenbeck, et. al.
(2002) Devel opnental regul ation of intestinal
What is cléim@d @genesi s by i ndi genous m crobes via Paneth cells.
Proceedi ngs of the National Acadeny of Sciences (USA)
L AQ%rISblcheibdhfidiagper, et al. (2003) Angiogenins: a
new cl ass of mcrobicidal proteins involved in innate
a sypphement ynanm@tctwmﬁmml ong 0P W TFupk p@lksﬁccl@etndeapreV(OZI@l@aylcubated
int
with a progp o b in iR OB RS e Rl h PERER. inq mofysgharides and
the resultinpprb€dssed @ilysadtharidd @& Iprokigeit the Autditioh&sGpplement.
Arabi nogal act an by a strain of Human Col oni c
Bact erl oi des G owi ng in Continuous Cul ture

2. Theggmlamprab et dlgimy -}5wlgf€gr91n t%ﬁliqﬁ?ﬁs‘gfhpol§§accléqude (ﬁz)@@gl)s bm{eactor are
danted info T8 3P AR, il gcul e of Synbiotic Bacteria
0Pt g S ects ﬁ/aa%%atl?bon the Host | nmune System Cell

122:107-1 18. Salyers, et. al. (1977) Fernentation of
3. Thevsgiphsncan df Ghant , Wadrgindbe pravcesded pdlysadolzerdo bicadBatstientoa single
d P fromthe Human Col on. Applied and Environnent al
OSA8C Ot} cr obi ol ogy 34:529-533. Hancock LE , G lnore M.

Pat hogeni city of Enterococci. Chapter 25: In:
4. ThEbpi@hidnit oVAainNOVWw Bk ciRthe f6l§RtRdriddd corfiprifdat lcast one of

Gram Positive Pat hogens. ASM Press, 2006. Xu J, Gordon
glucomanngps, algergducanpapnagskonss iicomapramalagiemanses, amanogmeans, larch
arabinogalfghles, AR oLy RBhOHo M polY ik bR bang P fftBmannans, gum
tragacanth Raan ghatti Ptaaitangentighbe gudpped gbaddhaaR ver, 2006.

Foul qui e Moreno MR, Sarantinopoul os P, Tsakal i dou E,
5. Thg%@% n?ﬁf él(fl,)]]']il? l?vr&} %@OM %Iﬁ% 21(1)’1f Qgg%relérg%oa%g Iylaltend rfngnncaims from
Aloe vera.(1):1-24. Ferencik M Ebringer L, Mkes Z, et al.

[ Successful nodification of human i nt esti nal

mcroflora wwth oral adm nistration of lactic acid
6. Thosupmea) of gpim il swhareie.th¢ pelysacalgaigics @6 he pratie@icustcria are provided
separatel Habe.{ln?eran W, Zi mrer mann K, Skarabis H, et al.
P yf‘l}-'fégllu% i“OXESF atut e recurrence in patients with

7. The supplement of claim 1, wherein the polysaccharides and the probiotic bacteria are

incubated in a bioreactor.

8. The supplement of claim 1, wherein the polysaccharides and the probiotic bacteria are provided

in a sustained release form.

9. The supplement of claim 1, wherein the polysaccharides are heteropolysaccharides,

homopolysaccharides or both.
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chronic recurrent hypertrophic sinusitis by treatnent
Wi th a bacterial inmunostinulant (Enterococcus
WO 2@8aki240 Bact eri ae of human origin]. PCT/US2008/063329

Arzneimttel forschung. 2002;52 (8):622-627. Hivak P

Qdraska J, Ferencik M et al. One-year application of

probiotic strain Enterococcus faecium M 74 decreases

serum chol esterol |evels. B¥atisl.Lek.Listy. 2005; 106

(2):67-72. Hivak P, Jahnova E, Odraska J, et al.

10. Thé-@l[}@-ldn@dnﬂbf Semneekereinahe polptattisdridas isontddf avaiydkim thicCmicrobial cells,

terococcus, faecium M 74 decreases t he expression of

and the 18%4t@§amnlvsaﬁﬁltﬁnﬁiew@;}@aéied:wq a dgpageifpen seleged frmppogrder, capsule, gelcap,

ot e YSRORE 2 SRHOG L plyen, & sl ek Lty 2005

suppl enment conprising: a supplenent manufactured from
11. A mnbiotic favdrog dnadrysapplpobytSani ationdesnprseng @usirynore natural

polysacchag uba ed Wrntélpli? {eﬁ églgs q?ft alé fqagta%:egggggtiop%llgsl %zcetggotc%{ts
Streptococ@é?sl E%?é?gé’b@ﬁusd@%c%ﬂgstb@%CE%H&H mngfdgcgﬁt%@@myces Saccharomyces,
pol ysaccharide are provided in'the nutritiona

Torula, T Oszdpmoemba@myfhe Zyg@yb@h@ﬁﬂy@ﬁ Rycadrinides, Blatiei Bifidvéacterium,
h bi t
R e S N R

suppl enent of claim1, wherein the processed

12. Thpairpsatiohar cdan an ewhdaipttRelpdlnta cloarkics gbrapriesa dast aicrof
4. The supplenment of claim1l, wherein the
glucomamﬁaﬁ,wé%%wa@@én KOMFE .ggeoa@nnaélagﬁlaeﬁ@awn@ Yelinegnksigs, larch

arabmogal@étglgs of Wgﬁgﬂd%r dag%l bﬁg%@gpgg%cacg%&g{ iglgg'ﬂ @B mannans, gum

tragacanthpglry gha:mhmnﬂdmgunf goa gjmnsa,ndfgummhcm ol ysacchari des,
fungal gl ucomannans, gum tragacanth, gun1ghatti

3. Tog B eT b e Ly W inRepdh e EE 58 Py Biririap bt mannans from

Aloe vera.conpri se acetyl ated mannans from Al oe vera. 6. The
suppl enent of claim 11, wherein the polysaccharides and
the probiotic bacteria are provided separately in

14, Thefaguiatign 94gleim dd nvhaeinthepeligsrlkarisias anst Vl@blaurwrpblal cells are

provided S%%?&@B%Eﬁ‘gﬁﬁ%%ﬁ%cﬁ’%” des and the probiotic bacteria

i of eactor. 8. The suppl enent of
claim1, wherein the pol ysaccharides and the probiotic
15.  Thbéeieatdtian af elapm dVj wkerein the polysaccharides and viable microbial cells are

incubated in a bioreactor.

16. The formulation of claim 11, wherein the polysaccharides and viable microbial cells are

provided in a sustained release form.

17.  The formulation of claim 11, wherein the polysaccharides are heteropolysaccharides,

homopolysaccharides or both.

18. A dictary supplement in a single dosage form comprising a natural polysaccharide and a non-

pathogenic, probiotic microbial species.
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in a sustained release form 9. The suppl enent of
claim1, wherein the polysaccharides are
wheienendd ysacchari des, honopol ysacchari des orP@DUB2008063329
The suppl enment of claim1, wherein the pol ysacchari des
i solated away fromthe mcrobial cells, and the
i sol ated pol ysaccharides are | oaded into a dosage form
sel ected from powder, capsul’e, gelcap, tablet,
ef fervescent tablet, liquid or gutmy. 11. A probiotic
19. Thé @@chrya Suppl @bt Wi sldipp Il & eidreih lidmdtatal Holy 0oHids lafd tHeN®n-
nor e nat ur al polysaccharldes and viable m crobia
pathogenice grqbotSmigrol A ABECIGsAES provided sgpdeineewsdy infythe dugen ¢4, tract.
Strept ococcus, Enterococcus, Leuconostoc, Acetobacter,
20. Thx%ﬁfégﬂ'rgg,g)& b ngi}iglg% Cvgizé}&ﬁ E%Hség% %fr tg%lgtlggal polysaccharide by the
non-patho@&aad, @ro‘tmtcbetmcrﬁawspémss, 1s Bedonghdishart withinrthe arlimes ef thaimpman
.. Pe tos%reptococcus Rum nococcus and Pedi ococcus. 12.
gaStromteS’?‘Hgl %45t mul ation of claim 11, wherein the
pol ysacchari des conprise at |east one of gluconannans,
21.  ThatRerghupRABMD BN clak® N ACh@tiH GRMMIGH1al @Ab BSHhPHRIU &St one of
ar abi nogal act ans, | arch ar abi nogal act ans, al ga
Lactobaczlﬁm addecrians Jeaptotascei. dupsocdeang dkuqesbsieacth@bietes Candida,
Kluvemmyc ﬁ%c‘r{l%é?ljn% oCrérSa nInO%!’l]l%l,u m(%”u érplhst 51’%8%02 o h )é&u n%)%%%ctc%ammyces
Bacterzozdfe@ r&)ildﬂll@t& i&ﬁd&ﬁact‘érﬁmm@lzactmw @@t&sﬁ%p@@b@@@d&hﬁhb@%&us and
conpri se acetyl ated mannans from Al oe vera. 14. The
Pediococcyiyy pul ati on of claim 11, wherein the pol ysacchari des
and viable mcrobial cells are provided separately in
L A ,
T i I A L, R Tl one of
glucornanmtne ail(rmglbtaxrmnmam kanfaic gheaotaonan, g@lactwmanrﬂamsmmland)gahaOMns larch

s RSB B SRS SE RRTE BRLS somarnns, i
tragacanthf @Ioghdifl; xahtgin nglhmghﬁt%&ﬁl Al ghhadcatidl, Wher ein the

pol ysaccharldes are h eropolysaccharldes
honopol ysacchari des or both. 18. A dietary suppl enent
23. The dictarg punplenab ehelaint &8.ivleseipthapaigsaschiaidey egmprise acetylated mannans
ﬁDnlAkaghysaccharlde and a non pat hogenic, probiotic
m cr obi al species.19. The dietary supplenent of claim
18, wherei n the natural polysaccharide and the non
24. A dietary supplement comprising the extract from the processing of selected natural

polysaccharides by non-pathogenic, probiotic microbial species in a bioreactor.

25. A method of making a dietary supplement comprising:

mixing one or more natural polysaccharides with a probiotic bacteria in a bioreactor system
under conditions that stimulate the processing by the bacteria of the natural polysaccharides to make
processed polysaccharides; and

preparing the dietary supplement after at least a portion of the natural polysaccharides have

been processed by the bacteria.

26. The method of claim 25, wherein the bacteria process the polysaccharides and the resulting

processed polysaccharide are manufactured into a single dosage nutritional supplement.
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pat hogeni c, probiotic mcrobial species are provided
simul taneously into the human G tract. 20. The
waolc@sas4suppl ement of claim 18, wherein proceRBGI/NR00$/063329
the natural polysaccharide by the non-pathogenic,
probiotic mcrobial species is acconplished within the
confines of the human gastrointestinal tract. 2 1. The
di etary suppl enment of claid6l8, wherein the mcrobia
cells conprise at | east one of Lactobacillus,
27.  Théaetdetclsm 25 fieptocResistng BbRpoOsLCCUS, Leuconost oc,
. Acet obacter, Candida, Kluveronyces, Saccharonyces, )
isolpgpg the Pragsssadpobsrechapdesafigm ycraduralRe pesehandpowfcils bacteria; and
> I Ol ' i B ' . Fubact eri um
P R e R P S i e, 22
The di etary supplenent of claim 18, wherein the
28.  Thepoletlwdot ki @é sfucthapedngeisatg the asp ob pepafingh doesaga foranemprising the

al oe gl ucomapnnan, konj ac gl ucomapnan, .gal act onannans,
processed ROl Sier it HRL dba el Re oS P e thfas 2ol on
pol ysacchari des, fucoidans, fungal polysacchari des,

29.  Thé HRERU FlcHEATBNAMASS cAMM i@ pRtkited Qb'lgbéﬂaﬁiﬁdes are loaded into a
xant han gum guar gum and gum acacia. 23. The dietary

dosage forgygepsictadedram pewderaransuig, galgrer wiblet.tdileryrerans tabldtdiquiber gummy.
conpri se acetyl ated mannans from Al oe vera. 24. A
30. Thghl%{h%rdyof%téﬁ’rﬁ'fz% ”%Féreﬁqg%é@éﬁhg otngﬁ}sg)é{ fe@ﬁtonE { ?mz(tbtgﬁacillus,
processing of "sel ected natural polysacchari des by
Lactococc ) Strpplobarges)iButerpeabiug Uetcanbsnoao M atobape s i@sidida, Kluveromyces,
bi oreactor. 25. A nethod of making a dietary o )
SaccharongGesn [ @ftmt Tk BIgHa ¢ e HMNGSY “O8esasFhdrerecaiabuigrioides, Bacillus,

Bifidobact _zj,tl%,séz%}i‘%wugz,e?eﬂo&pe ch%' Rln510P8GLS L h@ PEBodbccus.

I oreactor systemunder conditions that stinulate the
processing by the bacteria of the natura
31.  Thpuolewdof kb déswhercmeke npnd pelysat choides semhasd ddesst el
rep riq t he dietar su | epent after at |least a
glucoman AN gcfonﬂaﬁléla giomaélg ng anan, ﬁ%]]aftalglgn%ag\s,,ear%%lg%galactans, larch
arabinogal BEtO&E 8158h Wsat E1Rridas; Figoliduns, Fongal RElySRichattieaf fuffAighicdmannans, gum
wherein the bacteria process t%e pol ysacchari des and
tragacanthy guam gbaiti] xanHynpues 88 npEng saEcIsasifde ar e
manufactured into a single dosage nutritiona

32.  The Hl%ﬁloﬁ%?lafairﬁéj', Jﬁaeﬂﬁh? ﬁgt.u&fl Pgltyga{cghgr esk @H&T acgtylated mannans

conprising the’ steps of: isofating the processe
from Aloepotaysacchari des fromthe natural polysaccharides and
t he bacteria; and

33.  The method of claim 25, wherein the processed polysaccharides are isolated away from the
bacteria, and the processed polysaccharides are loaded into a dosage form selected from powder,

capsule, gelcap, tablet, effervescent tablet, liquid or gummy.

34. A dietary supplement or food product comprising;:
a processed Aloe vera inner leaf gel incubated with a probiotic bacteria in a bioreactor or

fermentor system, wherein the bacteria process the Aloe vera inner leaf gel into a bioavailable product.

35. The product of claim 34, wherein the probiotic bacteria comprise at least one bacteria selected
from Lactobacillus, Lactococcus, Streptococcus, Enterococcus, Leuconostoc, Acetobacter, Candida,

Kluveromyces, Saccharomyces, Torula, Torulaspora, Debaryomyces, Zygosaccharomyces,



preparing a dosage form conprising the processed
pol ysacchari des. 28. The nethod of claim 25, further
w@orpniring the step of preparing a dosage f orPET/US2008/063329

conprising the processed pol ysacchari des, the natura

pol ysaccharides and the bacteria. 29. The nethod of

claim25, further conprising the processed

pol ysacchari des are | oaded ¥hto a dosage form sel ect ed

from powder, capsule, gelcap, tablet, effervescent
BacterioideaBaetllus,| Bifjdd e i1@h) By actdOum, TPt d¥etepdo @lus, Gtiahimb 2o cus and

) wherein the bacteria conprise at |east one of

Pediococcyact obaci | | us, Lact ococcus, St rept ococcus,

Ent er ococcus, Leuconostoc, Acetobacter, Candi da,

Kl uver onyces, Saccharonyces, Torul a, Torul aspora,

Debaryonyces, Zygosaccharomnyces, Bacteri oi des,

Baci |l | us, Bifidobacterium Eubacterium

Pept ost rept ococcus, Rum nococcus and Pedi ococcus. 31.

The nmet hod of claim25, wherein the natura

pol ysacchari des conprise at |east one of gl ucomannans,

al oe gl ucomannan, konjac gl ucomannan, gal act omannans,

ar abi nogal act ans, | arch arabi nogal actans, al ga

pol ysacchari des, fucoi dans, fungal polysacchari des,

fungal gl ucomannans, gum tragacanth, gum ghatti,

xant han gum guar gum and gum acaci a. 32. The net hod

of claim 25, wherein the natural polysaccharides

conpri se acetyl ated mannans from Al oe vera. 33. The

nmet hod of claim 25, wherein the processed

pol ysaccharides are isolated away fromthe bacteria,

and the processed pol ysaccharides are | oaded into a

dosage form sel ected from powder, capsule, gelcap,

tabl et, effervescent tablet, liquid or gummy. 34. A

di etary suppl enent or food product conprising: a

processed Al oe vera inner |eaf gel incubated with a

probiotic bacteria in a bioreactor or fernentor

system wherein the bacteria process the Al oe vera

inner |eaf gel into a bioavail abl e product. 35. The

product of claim 34, wherein the probiotic bacteria

conprise at | east one bacteria selected from

Lact obaci |l l us, Lactococcus, Streptococcus,

Ent er ococcus, Leuconostoc, Acetobacter, Candi da,

Kl uver onyces, Saccharonyces, Torul a, Torul aspora,

Debar yonyces, Zygosaccharonyces, Bacteri oi des,

Baci | l us, Bifidobacterium Eubacterium

Pept ost rept ococcus, Rum nococcus and Pedi ococcus.



