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WD 2005/ 092127 PCT/ EP2005/ 002701 PREBI OTlI C USE OF
FRU TS AND FRU T JU CES I N THE PROMOTI ON OF BENEFI Cl AL
GUT M CROFLORA The present invention relates to the
pweiootioe12ef f ect s of dark fruit and dark frui tPCrEPe@®s/002701
and their use in the pronotion of growth of
ReRebi e Mx QHtFR QIEIL Sﬁ?jt ?u:EE? TRUFRD p i {8 C&lprMFQCIAL GUT
RREBFoRES NOre t 0 ifferent species o "bacter
that have a great met abol i ¢ i npact upon human health
Roberfroid et al., Nutrition Reviews 53: 127-130,
Hogresent iwention rglates tahe prebion effestienfidark fruitAng dark figiit juice and their

28 AproBEh of %%mmath@;qt HRGbAGR, of the gut
mg%rnof or(r)a fr% t he hoste S pgol{tnt of view, is to
prevent col onization of potentially 10 pathogenic

ec oF‘ogl c%F hﬁ{ﬁ?ﬂes cgﬁhﬁ&g%&%m% soy it SP éﬁ%&%@ﬁﬁlﬁeﬂa%at have a

met abol'i ¢ substrates
Bteat mifabrligginpadt upet uneni health (Robé¢rfoiget ala NadritiomrReyiewssS3: 127-130,
t {
gg%ﬁ 5 S TRf %t%E N&tﬁﬂg)ﬁ: gseseg{?la i@gtte\g%/nl% Q&%‘i%fgﬂg?}t %)ritne g‘xgg?r?%tg gmctlon of
det guamxcmﬁora rfyom the hbstsgpdinit af vewds td preventicnlonizatipss bEpatentially

g?t& rxm%wé?gggtsg% b%y Eﬁ%&?ﬁ%ﬁg Ié’B’ﬂ? Bté pl%)tg(qéteplg for %é/oﬁct)g?cna]l gﬁl:ixes and
mmbbnf éuaﬁtméso Mictobiolopicabinkeabdlisi if the gut ks servgl @siin impgogtant source
BF heal i ndi vi dual s. Thefgut m corfl.ora

b )
Eor oot Bt o Soyren f Rysmigs and iy 1 gyt croflora act as

B¢ Bhpdtany x@é'ﬂﬂldt&g)f tIRABEWRE systed, nfXcHIPeducatii@tRe naive infant immune
Clostridiumspp., and proteolytic Bacteriodes spp. .are

SXFieE bRt 2lsg serws@ﬁen mlncytahtaspmca P npaciptiaamegpryipgpyne stimulation
ArsRhbaifom neakty ing@ivide, acute and chronic
gastrointestinal” 20 conplaints. Their netabolic end
products are toxic and can cause cellular destruction
%Lg?mc&ﬁwﬁl can t/@&l‘%rﬁté& |into Eﬁxaﬁ%@?ﬁ%ﬁ&s’iﬁx ot@ﬁt a g}ﬂtenﬁt-promotmg
stream and exert negat |ve ects tem C
@ecteheFaxtehanplh,aaome @ostridiain app. emdupmtgcpxtlc B@mc’dmfpp are considered
acteri
gc?ignt&aglx g%& JeCause o?thei? gsn Bl&gﬁg % ert%t‘tgtlcéétﬁp Q!?d é}{]éétgf ?%9‘0mtestmal
cprhpleiatss Theie metabohmgid préduets lareanmagnmmantcause adliularidestastion in the

owar otential pathogen
bdveh, MorBer 3ime prolies i i (e RIPGCRTRE it St pogptivpgtioct
@%ﬂmﬁ@ﬂiw Onakhe 6therHabd, Fi fduz;aczawosppataad theNayioacid bacteria, particularly
activit i nvol v d [ n he producti ge of %ﬁ%{m nogens.
Leruobaglys sppspicop RUBRATARbToLE In §.96¢ 1| EvLeosysicm through
oy o i o s
mrdvadion of ehertchpinifyttyrasids and fedpetion of migrafors 6?1‘8%‘9‘1 gfzyme activities
a.gt,tthnxh tfeg OE ?lﬁﬁgeﬂpm gehfokib (Gbsondntl ttobtrh%mawmat of

| rrprov Thi s” has been traditional
Humnptl%ﬁ 1591 A ﬁb’l wﬁ,s\ﬁawphlmﬂntgmatmnal/@umab@f&ﬁmd|le>®bu>logy 30: 303-
Fﬁ Zmants known as probiotics. A probiotic has been
ned as "a living mcrobial food i ngredi ent that
|s beneficial to health' (Dlplock et aI British

E%er&ftlah“t}&{h' 1Lt'et%gt n tl?eic% t Jﬂ%tn@? i iﬁﬁbrﬁg mécroﬂora with

conmmer use | CS are acto acl
thg mmo@axv@mvhqam/ 'Eﬁg b@fb’e@@@atﬁtionally attempted by the consumption of

live microbial food supplements known as probiotics. A probiotic has been defined as ‘a living

microbial food ingredient that is beneficial to health’ (Diplock et al., British Jotlmal of Nutrition,

1999). The most well studied and commercially used probiotics are lactobacilli and
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bi fi dobacteria. Exanples of products containing such
probiotics are yoghurts and dairy-based drinks such
as Actinmel TM (comrercially available in the United
An alternative approach is the con '
82?“%@”%ypes of food ingredients known as gﬁﬁ%ﬂz&)@monm
pr ebiotics. A prebiotic has been defined as "a
nondi gesti bl e food i ngr edient that beneficially

affects the el ectively stinulating.the arow
e T L
Bk Suich as A&tirhdIe! (Esthradicialhchvailabie in thip UoireiKihgiom).heal t h'

(G bson and Roberfroid, Journal of Nutrition 125,

1401- 1412 1995). 10 According to Collins & G bson

(\ﬁ‘mﬂl&@@a FIAEHS ltheQangnbﬁUnQ)@bthéWWek bf fosd ia@ 88 entHiGown as

érregig{') °8 cpri%a Q(tlc gﬁoﬁxb&ﬁ_’i@ ea :{og{il %?15{1916 Eo%& ?A&?e%i’\eh{]lhag %erﬁﬁcngﬂy

afffests thschasti by selpriivelp pimulasing fhe(ﬂf°“tﬂh€’dé‘é§‘t“r"61’ Pgﬁ"é 8t3 lﬁﬁ‘F"d number
bf taEtkria id thelzelon anctheimproeeshob hitaltht (Sibson argkRobenfrodd, Journal of
E\lmﬁ&aﬁsnmqu){% tentially beneficial comensal
acterra’in the col'on, thus stinulating the bacteri a
grow, becone net abol ically activated, . 15 or

Aooniing Gty & Gieon (f&raﬂscerq{?@we@f@maﬁlthé«mttoné%%ﬁ%ﬁwm for a

o Ex@e‘dflﬁtato B@%ﬁie@a&%&ldﬁe al §hbMd conposi tion.
Coll'ins & G

ortify. i ndi genous
b Be paiydah Sk fisorb iR e ok R gFe depiripteiar et
fﬁ’e E@fz hé]ecn?e%ugdﬁl@tﬂibrlﬂihem Ainhik8 navhker Jf Witenkiyllybehdfidlabcommensal
i bres. such as i.nu

(i BT, VA PR s b g e qpme A vt
WhioEhotitfafid abl € t o survi ve t he di gestl on and

el ectively stinu benef i
éulbe PH %?s&fﬁ%ﬁcgucn%edg ﬂl?eé BPIPﬁna%cg)cifo ?tlovavns T sor eglthglcgr%posmon
(Collbs@nGidtongl . , New Devel opnents in Functl onal Foods.
Oxford: Chandos Publ i shi ng Limted 2000). 25 US patent
application US 2003/ 0060445 describes nutritional
Ao suth) thdyi fomﬁy iodip¢naisgunfiorp camimiontnitsthat grgiikqught deke of bppefit.

bst a c ei des and
B 8 BRI Bl SO L3y i
sﬂmdlgbmmn@@nmlwwlﬁo pirilse e figestian pidsplpively stippate the

' {bkon et al.,
ﬁ 2l hfl’spljg waF\gE’rﬁ oﬁjo%g E\ﬁ:ﬂ a@ﬂﬁﬁ%ﬁjﬁtgga; gﬁﬂés%mg\ggl Vlnte;/ al., New

Dh‘eelqwems mtfiue@loa@%?‘isb@éfmér %haeqiqsaaélawg Limited 20001, ) j 1,

| actul ose and ot her vegetable fibres. In the current
grow ng health food market, new prebiotic co 0Si. t.i

B8 patert gpplicattonfUsy 200300944 Slgscribes IHE‘&PM formylatigas 5 Containing prebiotic
AORARS it 2ufbsBices BERDDRBMAtTSH ot oﬁ@i’ﬁlﬁctﬁ{elhhﬂ sislyldatoss
bl'ackcurrant, cranberry and pomegranate are conmonly
consuned in many countries around the worl d.

o @mlgiﬁﬂ:k&@bs phhfitical Etﬁllhpﬁﬁh&lstcblﬁﬁns&lgm pgdbldtm,takﬂnqbiﬁ: and

frui t? r{aar; gﬁ g grgg gtgg abl es fm rgg?s\’\n'?\rvg&,@e‘? %ﬂéaﬁ 3%58?%13}, "Eifhxgh urease

&dtiivity. CBie phbiotitst destfibedlHORigosdechtnidys,dbulia) lactulbseraodothg 42getable

é())O? 1011, 1993; Lanpe et al., Anerican 5 Journal of
Thical Nutrition, 1999). The fruit are rich in

natural antioxi dant pol yphenol i c

In the current growing health food market, new prebiotic compositions are required for

managing gut health.



conpounds, such as ant hocyani ns, proanthocyani ns and
flavonols. They al so contain sinple phenols such as
ci nnanmat es and hydr oxybenzoates and tanni ns such as

' ns, gallagitannins and condensed
é&h@%@ gﬂ}frwt and phenolic conmpounds wit h|£W@G&/002701
berries have been reported to have antim crobia
ef fects (Puupponen-Pim a et al ., Journal of 10

L ed bi ol 90: 507 2 k
PP 0% SRl arb R R Bl YIRSy AT R meny
deﬁrhna&mﬁly(athb cliotid. r]Em&dnﬂdbg‘ied studlgsamildtd’lhzg b bigh $ritake of fruit and

del - [ I d
AR ok B AR SRR T LA Sl
mlmmmdtaﬁdnelﬁ% Herog pS., mm:et 349: 007 Kh| 1199:1@mm alg@nisfican

t

B e T o
Rempeundh s®6 as Myanmrroaammmsrm flataspls, Thenalsapepisinisimple
qihedoma&ta@@mﬁaﬁmgmwdfb ?&nfcﬁk@hrﬂﬂgmﬁrﬁ such3SelBPRnhingnd

["ar ge | ntestines duri ng estion.and excretion

rebreitansing anctsoaﬁﬁaeqdrtmnm wemsgy it Andlgrplic erppoppgs thin the

RRARE hdvk Blen 'réfaoﬁaﬁo R5VR\iBHthikBiaPdtfdcth (I%@ﬁﬂﬁé’ﬂ-hﬁhfa etlfill, el of
20 tract 1 nfections (Kontiokari et al., British

10 ypliehYlicmbiplagyP0:3#24-5 871:2@0 )2001) due to its acidifying

effects on urine as well as anti-mcrobial properties.

The consunpti on of ate juice ha een r.eporte
BlcORHCS S G i Co B o1 dbhopning e AR ponce
h@ﬁildﬂhgﬁl&ﬁ%ﬂé &fﬂfﬁiglzdaiirut?mo%me,rah& g%lplgﬂﬂih{gaic?(sﬁge CBhé lﬂadkalrrant
riti.o : - . I [ Ui
NCCRUCIRANN [ 28 L W TR T

15 pﬁtﬁlmhn Bigabedrbeddiits the Biviodl ard entérttedh thveagh midnw (Revhiner fetal EBre¢ Badical

fect th r I
cﬁ 8B 129% gﬁ h%q% eﬁ‘égrcﬁ{eh{ge bng_[o?lg' o%iné?s"il{dhl%n{h t:utlm ﬂqgtgmed in
mxmrmﬁ o laxge witestinea dmﬁlamnoalampmmm pmce@sfes t he :
growth of “beneficial' 30 bacteria and concomi tant
reduction in the growh of “harnful' bacteria. The
dhanbeweidicp hastbeat suggested ode bersficialdn the eregentipmanditiaimenfof urinary
t t b raidi
20 (B ERAK PR Bl RS BRIB 10 PP L P FRIHER iabiiting
ts&fedteon tmnbestwwagemsmpmb@ésmpws growt h of harnful
bacteria. -3 WD 2005/092127 PCT/ EP2005/ 002701
According to the present invention there is ovid
{The conswmpiion gEpoRmegrangte jufcs hasibpen rERABRH I 2d14maH SWCB/@ bﬁ@&?ﬁ%‘ to
Q&dﬁvm&lthc(hﬁfﬁr%t Qr.| AfdichTolallof Cifiic4l Multitibh 71 :11062M076,
gr ebiotic effect. The present invention is directed
289%et hods of i nprovi ng the health of a mamal,
preferably a 5 human by the ingestion of dark fruit.

i Guhers ot oty 5o SESTHRE o e R PN s D o have

@bw Badniornd td Kave Eﬂléblbﬁtﬁefﬁmo Fagtirasorefdatdhilitthatelbeert found to influence

u ruit s
Pt o s St pef a BT omorign S agPiRy Befericia
30 eﬁdt@ﬁtand)éondﬂmtam‘reducﬁon is tiegrdwaliobfyf hamfifl dracteir. by t he
consunption 10 of dark fruit in the formof fruit
juice. In one aspect of the present invention the oral
Joaehserped poebigic effeat ks differs fomahab pfisaditional grebinti¢s sudh as inulin,

because dark fruit not only promote the growth of beneficial bacteria but also suppress the

25

growth of harmful bacteria.
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beneficial gut bacteria. 15 In another aspect of the

present invention the oral consunption of dark fruit

pronote the growh of beneficial gut bacteria and
growth of harnful bacteria. In th nt ext

\98%%@%6}# sent invention dark fruit neans fru?‘fﬁ%zf) /002701

bl ack, red or blue skins. Such fruit include for

exarrpl e, bl ackcurrant, bl ackberry, strawberry,

b] ueherr te lum . ra raspberry,
e e PRRFBCIT o e st he B Gpacco Rt ompion o e
ateaithndf a eamintal, ahdracterisadan hat the/dasknfluiplowre g prebiaticeffebth t he
context of the present invention beneficial bacteria

nmeans those which do not excrete netabolic products
tTha preseneingdattion iveirecidd to metheds| of mprSomgthdlmalth ofa mdmmal, preferably a

[ C
AL B TRl SHASAD (PRRMSord ol OB i
iimhiol¢ the heaith hbajewman Ay the grabednpuweptipn Pfﬂatkefnstac C h arol ytic.
In the context of the present invention harnful
bacteria means those which produce toxic products and
rray the peaidaneaad deybbthe ks iders fiuls inchidesdhe:whale St fipigpulp and fyjt juice

'aH&’ﬁ\%dtMSs (RARACThd Rebiote@ITBet oRfArld AN i§ suRbBIYl UsHrsirel wsi.ue&ﬂumpnon
r?ﬁ arnmful bacteria nmay act locally in the gut and/or

GaékQV‘ét“éhﬁ@m@f%‘dt‘@" The invention may be applied

to a wide range of conpositions conprisi ng dark fruit.

ositions may be in the formof I|i

TRt o L grosts P rion 55 A0 SO YHGD RS2 e thegrowthof
BErefiCiabdudBaitdd PCT/ EP2005/ 002701 based such as
yoghurts. Conpositions are suitably in the form of
beverages. In the context of this invention, the term
ermmgapanmlmﬂesammre&mwetml donstarkiption@l daak froit pomats the growth

Wehdne RS STSGRLY A0 S A0 ROWIEL LBl ons f or

| S8 0T Eom. ??eaa& o) beverages rray "be still or
carbonated. 5 The pr esent invention is particularly

j I is I
Btk it e R o N SR A bl such
jfuit drsludp foe Bxaumplsi Yladkewrant blackberty, stoawdbey, (vmbbe)rryamhemaée, plum,

Ly Dbt dnfl cerrSVp{eVhnd g brie L Wiabi

%Pé o ‘ﬁw“[“%gprr’gs,entm'?"nvercmtegur§ S f?a\r/re [r:rg'tt Rat The
mﬂémtamtp@f%@mw of dark fruit is partl cularly
pronounced at |ow concentrations, from1l to 20% (v/v)

of si n?Ie strength dark fruit juice. The present
iHihe panfeghofithe P&‘FS% inygntion begrefipipl ;baemwethﬁs phich dprpofieserete

aiafibmrpufde&mmta%ﬂd&aﬁm PASAMN. SHOBEAEHictal BAltdtadfay produce
yoghurts, fromage frais and m |k based bevera es.

15
IBAYRds ﬁmvrtfimwwh&ma{ew%wv health.t Theymay alse be abjejg nhibit
?Mbég):nsfdhﬂlhkll_ﬁély’_fofﬂ_élsicchdﬂél?tﬁh preferably 1-10% (v/v)
ruit or fruit juice. Dalry-based beverages wl|l
typically conprise fromabout 1-40% (v/v) fruit juice.
In the context of the present invention harmful bacteria means those which produce toxic

products and may also have the ability to cause cell destruction by invasive capacities. Some
toxic products produced by harmful bacteria may act locally in the gut and/or have systemic

effects.

The invention may be applied to a wide range of compositions comprising dark fruit.

Compositions may be in the form of liquids, semi-solids or solids. Compositions may be dairy-
-4
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20 For the avoi dance of doubt single strength juice
nmeans the juice when pressed frommture fruit wth
neither water renoved or added. Standards are set for
a_range of juices by Association of the Industry of
fﬁpéggmgﬂa7hbctars fromfruits and vegetablesPQﬁaﬁqﬂymnﬂn
Eur opean Union (AIJN). 25 Conpositions of the present

i nvention may be unsweetened or sweetened with sugar

or intense sweeteners such as saccharine, aspartyl

iphssd yuch as mgmrtsrrgowth@g@ e suitably inths fopp Af geﬁgages. In the context of
INMERVERNEH, The tERIBROSGAde IcARdEpRTRYs radd§ B AR tighi fodhH @ well as

conventional additives such as.flavouyrings, )
concsnifaies ard poydgifpmyudatipns g %ﬁsolgtef’"cg%fﬁ?i%ﬁ@rlslﬁgware% Fiay fgstill or
abddaRdpr esent invention may al so contain probiotic

and prebiotic mxtures. Conpositions according to the
present invention nmay be prepared by m xing the

MA@ presthEinteatiortis paticlilanly stinble dsrusniniradpio diak bovemgesSothifie about

i.ssal ved i r. prior 4o .m.xin
T3 608 65037 Bl S 7Bl Bic s Al 0% R and ore
Pyefrabdy from bwuel @ds%qoivpdask friignge.ar e pasteuri sed prior
to filling in bottles or cans or other packs or are

"in-pack pasteurised" after filling. Testing for
Phe presehi ioveRfofsspysfowid that Feeeehiotip effeshofdatkifrwitds particularly pronounced

fer J 5 | 400 : Ssef up in
PRl roth 11 200315 Br il e B e U0
sterile mediumcontaining (g/l): Ingredients g/l

i i€ alsd/ fiftih {@L fof fehBerltd dhd néh-brméhittldiify-based
R iHfth ’%?15% Ng]agg%%mo 001 GACI2. 2 FR00.01
pedngts Jucios ypghurts,fipgags fais qndmills based pevieragesy| ts 0. 5
Resazurin 4ml 20 vitamin KL 10l Tween 80 2ml Hemn |

0,

glgié}ﬂ}ﬁé Q%"g.i(c%%v%m;; %&élﬂﬂ B-r %&;//;)/%ur}te oarI ﬁtuli']t?](uige?grg*:e%bm%l 0%
(v/v) fruit or fruit juice. : : :

Dairy-based beverages will typically comprise from about 1-40% (v/v) fruit juice.

For the avoidance of doubt single strength juice means the juice when pressed from mature fruit
with neither water removed or added. Standards are set for a range of juices by Association of

the Industry of Juices and Nectars from fruits and vegetables of the European Union (AIJN).

Compositions of the present invention may be unsweetened or sweetened with sugar or intense

sweeteners such as saccharine, aspartyl phenyl alanyl methy! ester or other non-sugar

sweeteners. Compositions may also contain other conventional additives such as flavourings,

colourings, stabilisers etc.

Compositions according to the present invention may also contain probiotic and prebiotic

mixtures.

Compositions according to the present invention may be prepared by mixing the ingredients

according to conventional methods. Solids may be dissolved in water prior to mixing with other
-5
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25 phosphate buffered saline (pH 7.0) and then m xed
in a stomacher for 120 seconds. Each batch culture
was i noculated with 5mL of the faecal slurry, to give

ncentration of 1% (v/v). I m of '
wzgﬁggﬁgded to each batch culture to furth%‘%@g&ﬁd@@&m
the medium Batch cultures were maintained under a
headspace of 02-free N2 and i ncubated at 37 C.
Triplicate sanples (1 m) were renpved after O, 10
gerapopenty Fypisalfydevessas sRRasitions 5§ Pastprsed pripr Efyﬁl!ﬂa'%m bs'e}es or cans
bVAR pRRE oG8R Pack PRuRsdd” Qﬁer'ﬁmﬁ?| ed Bacteriol ogy 75:
373-380, 1993). The initial pHof the culture, once
the faecal slurry was added, was 6.0. pH was not

tr@slmng@&ﬂ r?-eb.dwmmtstMm Fdeedl ba&n ilturp Rinertaticy Iat i c batch
cul tur ernentati on car. 0 | Ca
Sl PR TRt b QOGRS Pl "B PREpieigpfod dore

medicmzont&ining (g):f f er ent concentrati ons of each juice
&‘rf;déﬂzﬁ ed as ,shown -6 WO 2005/092127
905/ 002%01 in tables 1, 2 and 3. The final
pepematet | on2 were achi eved by diluting juice
CONG G%c(at es ccording to the nake up of the
ORCONt T at es | ackcurrant juice was 7.30 tines
Neﬂd:entrat ed Ohile the cranberry and ponegranate
% S were 8. and 6.98 tines concentrate
réspectively).  The growth of Bifidobacterium was
K¥s89¢ed at 0,000 and 24 hours of culturing. As a
P%sgd |7¥19]-,5 coggiol with the study nodel, 1% wv
ct'o i gosacchari des was tested along with the
Feafledd0 The &@erinental conditions were set at pH 6.
edey,onoti on 0f Bifidobacteriumwould be regarded as
an indication of a prebiotic effect in this sinple but
EfGysteingHC cul thr i ng nodel . Results 10 Table 1 -
Blif @at s of Dbl gkcurrant juice on the growth of
bi fi dobacteria in batch culture Blackcurrant N O h
lob 24 h juice (single strength) 3.65%3 7.470.32
BeshAARind9* 8. 24th144* 7.30% 3 7.510. 36 8. 230. 55*
8.370, 44** 14.60% 3 7.600.41 7.910.48* 7.770.42*
vimipBy 3 7 4009k 7.580.37 7.430.68 * p <0.05 **p
‘Pw@en(kb conpareghiw th those neasures at 0 h. N - nunber
g sanpl es taggglln three Table 2 - Effects of
Flafoerry bn the growth of bifidobacteria in
batch culture Cranberry NO h 10 h 24 h juice (single

n(% )faeca?s 10/?'rom zxea?tﬁg') dc;lfx%rs wag' grgpﬁcsd d%m@ %9: rgguced 0.1mol/l
phosphate buffered saline (pH 7.0) and then mixed in a stomacher for 120 seconds. Each batch
culture was inoculated with Sm! of the faecal slurry, to give a final concentration of 1% (v/v). 1
ml of L-Cysteine HCI was added to each batch culture to further reduce the medium. Batch
cultures were maintained under a headspace of O, —free N, and incubated at 37 o°c. Triplicate
samples (1ml) were removed after 0, 5, 10 and 24 hours for enumeration of bacteria by FISH
(Wang and Gibson, Journal of Applied Bacteriology 75: 373-380, 1993). The initial pH of the
culture, once the faecal slury was added, was 6.0. pH was not controlled during the incubation
period.

Static batch culture fermentation was carried out in triplicate to determine the prebiotic

capabilities of the fruit juices. Four different concentrations of each juice were tested as shown
-6
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8.82% 3 7.640.13 8.260.28* 8.340.35* 17.64% 3
7.350.28 7.710.53 7.950.39* 35.28% 3 7.340.25
7.260.21 7.120.25 15 * p < 0.05, conpared with those

O h. Table 3 - Effects of pomegr
ﬁﬁ%bejorsgyin e growt h of bifidobacteria in batc %zf"{f”gzm
Ponmegranate N O h 10 h 24 h juice (single strength)
3.49% 3 7.490.24 8.110.37* 8.040.38* 6.98% 3 7.500. 29
8.420.36* 8.280.51 13.96% 3 7.680.16 8, 380. 40*
gn gblgs 52 and 3. B dinaj cqnegnirstion werejaghieved-by dilyfing juigs concepirates
Qcldnding @ 'M&EC’T;W)&KE dohEhBatEE BRIk @Erari juidd Whs 7.36 ti€3 concentrated
2005/.092127 PCT/ EP2005/ 002701 Test for Prebiotic
erhile the cimbary gndprieasragpte juires werd 32 @d %% (gmegrcencgas respectively).

(T4 kroWﬂﬂ@Btff‘a@g&‘téEﬁ)t Wl essfldaint at {)/ Lzmlzhﬁca M\J/lhscmttroe cﬂgﬁﬁg@ Ms a positive
consli, st 0 \' a a ..
ORI e Sy TR dF° S SR BB PRE It L el “Re S e

Tite sxpefimwitil canditipdewerh a3 aly#b6 Thepravtidn oOBiAdabiaerin Wwdutd be

tr?gghdgq/ gﬁ,flg “é%?gg‘ q‘fqls%tpaﬁ%mntc hfgerc]:p 1}12@9 selc ?ﬂe %U\i effid] e?:“u%&%model

(37C) and pH were autonmatically control I ed. Culture pH

[ J]Ee vessels was 5.5 in V1, 6.2 in V2 and 6.8 in
ach fernenter was magnetlcally stirred and the

giabhtlh Effedis uﬁblad@ntrammus bry the grevfb of bmﬂfbaeseglg émbatehegulture

'ﬂlzkc'k‘é’ﬁc}?ﬁht\ Smri N‘ ) ad- "ati, fronra qbfﬁss aT U9 1
rn‘?i%ees.*ﬁgie by a peristjaltic punpjto V'1. V

y suppl ied V2 and V3jvia an oveyfl ow and 3
é&%él TES )| VVEI3I S. |ne7qyﬁ’§2| (o) Tsrlgm_# Was _bm.&o 3

an-o 2

\Ly%b c_ conta ||3| 3 The L,UL7l'siJ£d-‘.36llb‘Ll %[23"*_]0‘5)5*[ n ?}I‘*bQA a1
L L

o o | , '\

Jda.60 /i ‘ ”°':' s nBor obilordQEGAL 1 7915048 1o RN

VO IvVISCT OO0 T Y J L L ), O).
?E 29 mr ndl :nf g/ 1 St :1%6#0 ‘3{31‘;&9)’ E#é? = gé'?fql-ﬁ !
3 s 0.8% 1 ‘F‘ ‘?d‘dh“éﬂﬁ?subeﬁﬁﬁol 0 Micin (porcine
éqas{“}‘?‘%’r? F‘°1 tres XyI an (oatspelt) 2.0
Tagﬁlzqmlcg %} cranbelnayr]gljge %) 81 ﬂowtg of {)lmfobacterla Qn batch culture
Cranberry N 10h 24h
juice (single
strength)
4.41% 3 7.78+0.19 8.16+0.23 8.06+0.27
8.82% 3 7.6410.13 8.2610.28* 8.34+0.35*
17.64% 3 7.35+0.28 7.71£0.53 7.95+0.39*
35.28% 3 7.34+0.25 7.26+0.21 7.12+0.25

* p < 0.05, compared with those measures at 0 h.

Table 3 - Effects of pomegranate juice on the growth of bifidobacteria in batch culture

Pomegranate N Oh 10h 24h
juice (single

strength)

3.49% 3 7.4910.24 8.11£0.37* 8.0410.38*
6.98% 3 7.50+0.29 8.4210.36* 8.28+0.51
13.96% 3 7.6840.16 8.38+0.40* 8.32+0.55
27.92% 3 7.44+0.28 8.19+0.30* 8.0910.56

* p < 0.05, compared with those measures at O h.
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Casein (Sigma, Poole, Dorset, UK) 3.0 Peptone water

5.0 25 Tryptone 5.0 Bile salts No3 0.4 Yeast extract

4.5 NaCl 4.5 KO 4.5 30 FeSO4. 7H20 0.005 KH2PO4 0.5
t:25 CaCl2.6H20 0.15 NaHCO3 1.5

Wéy%{sz’ 27- HCL 0.8 Henin 0.05 Tween 80 1.0 ‘?"\EWIXPHS(%’“”"I

K 10l 40 Resazurin 4m The nedi um was autocl aved at

121C for 15 m nutes and placed under nitrogen gas

whi | st hot. -8 WO 2005/092127 PCT/ EP2005/ 002701 To

iTesting far SrebinticKilecerith fa madel pf theHumamfplonic\Micgoflora (Gut model

Qedighyned from heal thy human subjects who reported no

antlblotlc usage during the previous 6 nonths and had

e FIndipesus C‘B‘Pregf&%?“i‘ eAnsipted of %Véﬁseldels y2ded V3-A 1ddan gpetpying
Sbiink ¥f 2801 BIdARAGHRA twbST3Y0mMINTIEE Mo MAGUREHAE BéeR dbsiknt @fo@imic

saI ne and XI mat el y 100md lgdded to ‘ﬁ‘? g‘ ctélture .
g maqreaiapial iR cols; BPH L e e o rapestively.
(Ta)xpﬁﬁtur@ $3v°@and @H&ttfdﬁleﬂlaﬁ&lly béntiobal [@uberapH ai the hesels was 5.5 in

e roVal San T BHE BEPUPeBeE RS erd e B dium

mﬂmhousllyspangda\nm o pgepficogitrogeg i( Himl/Sinmné d\leme: glakmcdmm

uj_kj.b

res%/rvmr %{ 4 %)stgﬁlggﬁgp '{2 \}1 Yggéq?&uaﬁdfsgp@?% Vﬁgi\;ldg{lg ng gx\?/g\}}gt'éog and a
ofries h’élvduasih@vcldlyw frofn Yheasdehtorotastp egnitatar.as basel i ne) .
After this period of 10 days, the nedium was changed
to 0.814% (w v) carbohydrate (0.407% starch, 0.1628%
Sp¢ entureqnedBaen the fojloningesonstituanis digiplyed ! ingritstiied wateri(Macfarlane et
i IFERES cho\,}ok%%c&sgyis LA, 199: added twice (every

2 'hours- based on a fiowrate fromthe reservoir of
20n1/h) daily. A concentration of 5% single strength

mai nt ai ned i % he flow through the system so

et s
JtISFFH-lh (§‘§'"?’I?8°1P’r¥?‘tr?eépro§e° of the concentrate into Vi

Reindgirght | v hi gher . | es were taken again at day
fyargim " 12 and th dayl 0, 21, 22.
Mucin (porcine gastric type

Xylan (oatspelt) 2 0
Arabinogalactan (larch wood) 2.0
Inulin 1.0
Casein (Sigma, Poole, Dorset, UK) 3.0
Peptone water 5.0
Tryptone 5.0
Bile salts No3 0.4
Yeast extract 45
NaCl 45
KCl 4.5
FeS0,4.7H,0 0.005
KH;PO, 0.5
MgSO4.7H20 T25
CaCl,. 6H,0 0.15
NaHCO; 1.5
L-Cysteine-HCI 0.8
Hemin 0.05
Tween 80 1.0
Vitamin K 10ul
Resazurin 4ml

The medium was autoclaved at 121°C for 15 minutes and placed under nitrogen gas whilst hot.
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Results The pronotion of the growth of beneficial
bacteria such as bifidobacteria and | actobacilli
and/or 20 inhibition of the growth of the del eterious

i ch as bacteroides and clostridia woul
BQ@%?"&@%‘%’S a prebiotic effect. Fromthe Tabllé(gmzdﬁzgﬂ,%mml
these effects have been clearly denonstrated.

Bacterial nunbers present in the gut nodel treated

it.h fruit juice copceptra d 25 .
Uhsresullithesy o ise HegoTaeles P SRR L D) en s who
\ta;iouecsnwmieiogeﬁmgeamgmg V%e ggwgu;x(r;j;fzuirghs atFx)aka)ﬂmo hfstot);wfgestrointestinal
cpnsecu .- [ . 02701
FERE & ooty e igpieey yong ansiobyg momgmic P gere
GpploxifBtely 1100m] adNiBPie each odtu@-vessel. (lhe oystEih OB op@ated at@ rétergion time
3 37 ol s R ReProlil oPtse i . € el YfRpflas
Nllgwest to gquilibrage ¢Njernight hefore the-pump was e en 0) U O 0 O

OOOHOOS$ % 0000 C4 kn "gr cc o0 00 00 00 co 00

00 00003 HN#NA oy 1I*M1I*F* . O
Gut model dosing and sampling regime

Samples were taken at day —10 (before equilibration, ten day before dosing with juices), Day -2,

-1 and O (to have an average of the last 3 days of the control period as baseline). After this

period of 10 days, the medium was changed to 0.814% (w/v) carbohydrate (0.407% starch,
0.1628% Xylan, 0.1628% arabinogalactan, and 0.0814% inulin, all as w/v)) and fruit juice was
added twice (every 12 hours- based on a flow rate from the reservoir of 20ml/h) daily. A
concentration of 5% single strength juice was maintained in the flow through the system so that
the initial dose of the concentrate into V1 was slightly higher. Samples were taken again at day
10, 11, 12 and then day 20, 21, 22.

Results
The promotion of the growth of beneficial bacteria such as bifidobacteria and lactobacilli and/or

inhibition of the growth of the deleterious bacteria such as bacteroides and clostridia would be

regarded as a prebiotic effect. From the Tables 4-6, these effects have been clearly

demonstrated.

Bacterial numbers present in the gut model treated with fruit juice concentrate are expressed as
Log:o cells/ml gut model +/- standard deviation. Mean values were generated from samples

taken on three consecutive days.
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P@?/’Eﬁ%ﬁy 002701 The positive prebiotic effBcHEP2005002701
observed in blackcurrant, cranberry, and ponegranate

juices are illustrative of effects likely to be
obtained with other dark fruit. The invention is o
i Thepgtitivetpeebiatp effeps abperyed an blagkeustanta grapRsTTY. andhperaggpnate juices are

%é{ﬂﬂab\%%feffe'étsﬁ?k@lm 8% obtaine@BWAk kG dad Huidl Ui C€ based
drink A drink containing blackcurrant juice 1-30%

(v/v) single strength juice, optionally in
CRHEvaRidnGdilIvdtialrd 6Y WEY of thtl foRdwidR-IAGimRhAplesli Ce,
grape juice, or orange juice. The drlnk may al so
contai n added ascorbic acid 0.27% w w, cal cium

CENanfpIat BlAckedPaild juice Baspddiinkre 0. 17% 10 w w,

currant vour v SI.Um. sor
oA Bty om0l st SRR ThCiRainin
&oﬁ:&%ﬁdn\mthmﬂeﬁmceé sudmsgzpﬂp gmde; gtap@ JUE) OXYangse mceaﬂ’mb drink may
Vﬁso corftaln a&cp h Sool %mn ot 0 7% ahc"i'I arb%;l&tg 5 24‘? w(?w, aép ame 0.17%

S0 ContAEr A car
sy/wuyziackmhandﬂavnw 0. lﬁwv/b'epcsassmm smbate @m% maw,@desulmle K 0.06% wiw,

lbﬁ'ulﬁhxt %W&’, \[;Mgbllx #gﬁ?@t kit g&{?bﬁj‘ w‘z‘w %é Qrgter ifthisisnota

con a| ni juic
dpa%u-mrgch (ihe drinlomay abseerbhtyin pdred carbohydmaiesis. glwtosdsyoiph e drink

J,ﬁuyq,g%ﬁs&ggrbgﬁmgappl e juice or orange juice. The drink

may al so contaln added carbohydrate e.g. sucrose 10%
wWw, ascorbic acid 0.05%Vv w, cranberry flavour 0.02%

Vﬂ,aympmdcaﬁ@éﬁrjmbxs%adﬁnﬁ potassi um sorbate or
sodi um benzoate and water. The product may be still or

20 deink (stainingd -40% WK pingle gr engtm}mg@f SiABhegY juigecepligaall in combination
d¥ithYther j juices such as apple juice or orange juice. The drink may alse centain added

carbohydrate e.g. sucrose 10% w/w, ascorbic acid 0.05%w/w, cranberry flavour 0.02% w/w, and
preservatives e.g. potassium sorbate or sodium benzoate and water. The product may be still or

carbonated.

Example 3 - Pomegranate juice based drink

A drink containing 1-100% v/v single strength juice pomegranate juice, optionally in
combination with other juices such as apple juice or orange juice. The drink may also contain
added ascorbic acid 0.05% w/w, carbohydrate e.g. glucose or sucrose, aspartame or acesulfame

K and water. The drink may be still or carbonated.

Example 4 - Blackcurrant juice & dairy-based drink

A drink containing 1-20% v/v ssj of blackcurrant juice, optionally in combination with other
juices such as apple juice or grape juice. The drink will contain dairy component(s) yoghurt 5%
w/w and cream 2% w/w. The drink may also contain added carbohydrate ¢.g. sucrose 10% w/w,
ascorbic acid 0.05% w/w, blackcurrant flavour 0.02% w/w, preservative potassium sorbate and

water.
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A drink containing 1-100% v/v single strength juice

pomegranate juice, optionally in conbination with

ot her juices such as apple juice or orange juice. The

drink may al so contain 25 added ascorbic acid 0.05%
Claimsy, car bohydrate e.g. glucose or sucrose, aspartane

or acesulfane K and water. The drink may be still or

carbonat ed. Exanple 4 - Bl ackcurrant juice &

1. U@f"b idmsfﬁﬁt £ ¥ mAh Al e &aﬂto?anﬁﬂ 1ngs1a‘b¥9c{‘ixﬂﬁdéltﬁﬁll asQf
bl ac

currant juice, optionall nbi nation wt
prebémtitefor 8¢ gramotien efidalthsn a[npahmnplu mheregny thg dapefmit instudes

bl drlnkBM|| contain dalr nent&g} yoghurt 5%

a W"H‘ftfo“%‘} S5 E%‘W@\Patﬁ'ﬂ%a Voeﬂr "®ont ai n added
car bohydrate e.g. sucrose 1096m/m1 ascorbic acid
0.05% w w, bl ackcurrant flavour 0.02% w w,

2. Use aselninad inglaim: hwhensin the davk fainisdn thesform of fruit juicai ns
1. Use of a dark fruit for the manufacture of an
orally ingestable conposition as a prebiotic for the

3. Ut a88lhinted iafcldigsltd? 2 wheteiBhgredmpoditioreis A beheragar k
fruit includes blackcurrant, cranberry, ponegranate
or a mxture of two or nore. 2. Use as clained in

4. U%L: gé E'i‘a&n%ﬂﬁ ‘ﬂlﬂ\ SI Qﬁf!@ﬁ{ tlﬁa cExlﬁbB hén i l’i&fgragg V\ﬁﬂ&ﬁtr&t%u' t

n erein
compm@imgsll-w%mﬁv; s1&gle&meng§e“ruit4jmddse as clainmed in claim
3 wherein the conposition is a beverage concentrate

conprising 1-40% (v/v) single strength fruit juice. 5.
i

5. U B St T DB @bl BB ln S OMRITH I T0oke

congirisinggt-20%r(uiv) singlecstrengih fhidejue. cl ai med in claim 1
wherein the conposition further conprises a probiotic.
14

6. Use as claimed in claim 1 wherein the composition further comprises a probiotic.

14



