S PREBI OTI C USE OF FRUI TS AND FRUI T JUI CES | NaT
cpepRENDT! O BBENEF O AL QUT M CROFLORA. The @) PG T/EP 2005/002701

Wwoi2nesa92i26n rel ates to the prebiotic effects offcaarzoos002701
fruit and dark fruit juice and their use in the
ronotion oﬁ%aromﬁh of beneficial gut m croflora. The
PREB TN BULT MRUPOT 170Pa" CoAPI 1568 MoP e (RANTEON o FRUFREAL 0T
$pecies of bacteria that have a great metabolic inpact
upon human health (Roberfroid et al., Nutrition

The Fi@Ydn® WveRfon refafesltdhe fr@Biatic Stfests ofdarlafruit allilarktfhjuice and their
esearch Reviews 13: 229-254, 2000Q). One inportant

use if thecrpoation of grewgue! banefieinl Yt MICOfIBR t he host' s poi nt
of view, is to prevent colonization of potentially
pat hogeni ¢ m croorgani snms by outconpeting invadi ng
The p@hiroge msicfodlorecmhm e morathain 860 dififtreme speoik o€ bacteria that have a

substrates. M crobi ol ogi ca t.abol i in.th ut S
s TS S 0 80,55 TEL2COl S D L1, L, 820, 1
199528k o2, RAHItRS BseBcly REGEWE$3 2029254 8000). (Sne TRABo4k function of

mcroflora act as an inportant nodul ator of the i mune
the geymicofloradiornhe/hastia paint nfyvieweishapreaented lomtzatipmgfpotentially

SN EER T S
metaBSRd dubVtratadi M'icgélﬁbﬁ)ﬁic-ﬂhﬂeﬁb@hsm Hohé p@alsoCRvebas g ihstethnt source

into potentially deleterious and potentially

of enigegy fohcqdernyisasiang as pseyres of B(yita@;m,@ﬁd aitarggnle- The gut microflora act as

B e, L

systeab 5t GilsdiseOingnas 4h iapbttantsoacs bénathfahmoery immune stimulation

gastrointestinal caonplaints. Their nmetabolic end
15 throughegflife &1 hgadthy divide#st can cause cel lular destruction

in the bowel. Moreover, sonme products may enter the
bl oodstream and exert negative effects systemically.

The gt nhiberflotden Heatividedinte patbiacdlyrdeletermpp and potentidhly health-promoting
lactic acid bacteria,  particul arl ctobaci l.l us spp. .

specisf oFugarats sunt b 457 PR LR niiraltoS G PRORR odes dg BR gonsidered

potedtiHily BaRRHS b&Ru s G AHAP adsBE bt orPR{tR BEHHIS hduGe A dhvbrtit @Bstrointestinal
towards potential pathogens, inmunonodul ator

20 compleintsviThewanetgradidieod prasuets ashiokic aBH &phcause P%lhé%rid@étﬂeﬁﬁi@n in the
bowel® %ocrg(i)v%?, s%InerErgéu%(sl nolzrl)ia’ erfter i€ N AN L= héé’z{tf\/% ffects
systemically. On the other hand, Bifidobacterium spp., and the lactic acid bacteria, particularly
Lactobacillus spp. are considered to play an important role in a healthy gut ecosystem through
their antagonistic activities towards potential pathogens, immunomodulatory activities,

25  production of short chain fatty acids and reduction of microflora associated enzyme activities
involved in the production of carcinogens and gentoxins.(Gibson-and Roberfroid, Journal of
Nutrition 125, 1401-1412 1995; Yaeshima International Journal of Food Microbiology 30: 303-
31 1996).

30  There is currently much interest in the concept of actively managing the colonic microflora with
the aim of improving host health. This has been traditionally 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 Journal of Nutrition,

1999). The most well studied and commercially used pr;)biotics are lactobacilli and |
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i nvol ved in the production of carcinogens and

gent oxi ns- (G bson and Roberfroid, Journal of Nutrition
wdad2®5/0924071- 1412 1995; Yaeshima International Jecr/Rei008602701

Food M crobiology 30: 303- 3 1 1996). There is

currently much interest in the concept of actively

managi ng the colonic mcrofliora with the ai mof

bzf HJ&E@M& ng W&s Jr %ﬁJdb&s cotfifing ﬁ%hk@?&ﬁbtkg ﬁ‘x@'ﬁ}g}ﬁﬂ@lahd’ dalry-based

the consunmption of [ive mcrobral
dnr&& ﬁtph@ﬁéntlrgelﬁ‘ﬁ Geamnagscightypibablecig thedUpifediingdos)h as b een
defined as "a living mcrobial food ingredient that is
beneficial to health' (Diplock et al., British Journa

An Qlfteth'lR/E b rS’d?:h L8 %nsuﬁbt%n@%fhei/\@bés &bekfii 1ﬁ e@@ﬂs known as

Prelaﬁtbcﬁl ]A, IH%B%%} fgirs %genpc%ﬁg?ﬁ Ieérsfo { e;tﬁb@fﬁ%)f)g 1r@6er]d{ent that beneﬁ01ally
affests dlie hpistyi setecit el astinuwjasigh @hetgowhdmdi’ar wjivisagtaenedr ia hk%ted number

of b%&slha ﬁ%hﬁqﬁdmlld(tﬁmlmmommemhﬁ XGeh bl deiffbid, D6urnal of
Uni t ed (ﬁg 02')1 ﬁn alternative approach is the

NutgBei g ¢ 14¢ 13 Her types of food ingredients known
as prebiotics. A prebiotic has been defined as 'a

Acddriicd @Q&ﬁmd@l@(}ﬁ&@ﬂ(mgf&mmal bhatinibe Mekhitinaloby: 69 (suppl)), for a
affects the host by selectively stimlating the growth

foo@ﬁwqgrenht@the\?iapg}ﬁ%ﬁ as@paebipticeit fR9G ed number of bacteria

& 1AaSF bt dintdsEhD &ad;
3& ober @gﬁegﬂgﬁ%’gﬁf . rl{hﬁ orﬁﬁ%st 01, 1412

2. m@@&)lectm ebstitnprione o limifes nambrrRiawteiislricaelivid semvarse
8acter1a n kh%%l o'[\llut%;[lé §t rrﬂpatl:l]? a@t%né Q&L)l)ecorﬁ@ﬁle@bélﬁgﬁ{ z(ijc_tlvated,

aSSI as ap ebIOtIC I't sh
ibrbdmamélther hydr ol ysed nor absorbed in the upper

3. Eﬁl Btélf' P{B& (teol?lge grgctﬁretg %lrem eScHomt%lrrgElro%ﬁ% ’toxgarfl Q%(l)o?ee ﬁtt?a}ltgf {:(%/r}f;?osition.
(Conenef Givisal,).conmensal bacteria in the colon, thus
stimulating the bacteria to grow,. becone netabolically

activated, or both; and 3. be able as a consequence to
As @lchgheyt ﬂaalfy g{doganﬁusrgucﬂ@fa komporictaatiat arg tinamight thabf bepefit.

conposition. (Colljns A%ﬁ ch,
Ko ReS s SRR, SRR B Pl D fgoccarisand
galéclfkpb‘l%'éact:ﬁ)arﬂ@s, WhidnaRedbld to survive the digestion and selectively stimulate the
beneficial members of the gut microflora, such as bifidobacteria, in the colon (Gibson et al., New

Developments in Functional Foods. Oxford: Chandos Publishing Limited 2000).

US patent application US 2003/0060445 describes nutritional formulations containing prebiotic

substances, the substances being a combination of oligofructose and sialyllactose.

WO 02/091833 describes pharmaceutical compositions comprising a probiotic, a prebiotic and
an ammoniaphilic urea-degrading microorganism with high alkali pH stability and high urease

activity. The prebiotics described are oligosaccharides, inulin, lactulose and other vegetable

fibres.

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

managing gut health.
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Known prebiotics are dietary soluble fibres such as
inulin, lactulose, fructo-oligosaccharides and
w@200a09112D! | gosacchari des, which are able to SECWERB®05/002701
the digestion and selectively stinulate the benefici al
menbers of the gut mcroflora, such as bifidobacteria,
in the colon (G bson et al., New Devel opnents in
DAL} WP R Fns OLREAL o F1R0RB L OB & iy many
coumtries jatoupe thle anldn@paigmggl@é ptadichindigatp thabp bigh éntake of fruit and

OGS USRS R et o
Chdxesld‘tfutlbmn OB Planwttiatalancﬁﬁ]élstOOVﬂﬂgl, d%?ﬁpLhmpmg al., American
oBBASPBAH a1 R REEL! o AR Tl gt

coﬁ;ﬁo&lﬁdd siich ag Acthsdygihing) peasthogahiny 'mtcyﬂav&kﬁs (ihepilet cangain simple

escribed. are ol i ari des ulin act se.and
BRSPS GEEABRE PP ADw A s et PRkt sugh B s HiRy &
galfa@f@ﬂm{m lak@tondeied Pinaiak.0Sdre IdFITAST dnti @nenoat €orfuatdy ithin the
for managi ng gut heal th. Dargb%ﬁﬁlt such

berpipskaye AFIRROTICE fodbye ARYISHRY &r@\ﬂ%@n%%m@o%riwmal of

ApBRAISUIESbidIGeyFNYoL£50Mbod1gs around the world.
pi dem ol ogical studies indicate that a high intake of

fruit and vegetables may | ower the risks of sone

Bla@{uﬁ%&i&gfﬂé RGRGE Vlﬂfx"ﬁﬂtc gﬁd ﬁéh in aﬁﬂ&ry'aﬁﬁpsulﬁ? Y¢ E}%l‘udﬁf rutm081de

Nutrition, rtog et al , Lancet :
cyailﬁiﬁglll@tlsldr del;ggnadmtrahmldexanéldelp N gbmldyoahﬁhlacl@prrant

ant acltym Igs[ ave pgé’ni fk{ggﬁ? b% gi%g)'%laﬂ_lg fo lfu[nlfﬁnts Hat gnlgl lagllﬁglhﬂercentage of the

I OXI enol s nmpoun
1ntﬂd&tcl§lrobeyzﬂismbsd inpr thehlohd arybaxmsedahdugh mrﬁ&b@neﬂah ely, Fa¢esRﬂdlcal

T T TS

the@alall agd fagiRhteSinandhringnitkatigatort @drexostiorSoneestzer.ry f Fuit
and phenolic conpounds within the berries have been
reported to have antim crobial effects

Cref\nﬂBé&’r‘P@% @hs Richis@ogBiteddo.be bdmuficladin tBé préfpkib@and treatment of urinary
cro

i ol ogy 90: 494-507, 2001). r u ce
tragtiigetions (KAPHAKaH etal BefishMadice OHH’laLg?gyg% %@qi °ys atiltying
eff lgin@ -k Weil BOStdGicrdbYABlopbied! ucosi de,

phi ni di n-rutinosi de, and del phi ni di n-gl ucosi de. The

bI ackcurrant
The consumption of pomegranate juice has been reported in a human study to be beneficial to

cardiovascular health (Aviram et al., American Journal of Clinical Nutrition 71: 1062-1076,
2000).

Dark fruit have not previously been described for other health promoting effects. Dark fruit have
now been found to have a prebiotic effect. Furthermore, dark fruit have been found to influence
the pattern of the gut microflora, with a preferential promotion of the growth of ‘beneficial’

bacteria and concomitant reduction in the growth of “harmful’ bacteria.

The observed prebiotic effect thus differs from that of traditional prebiotics such as inulin,

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

growth of harmful bacteria.
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ant hocyani ns have been found to be bioavailable to

humans, but only a small percentage of the intake can
weooalosxiebed i nto the bl ood and excreted throuptm/EPiong002701

(Rechner et al., Free Radical Research 36: 1229-1241

2002). Therefore, the mpjority of ingested anthocyanin

is retained in the snall and large intestines during

Ac%&&ng'tcgfﬁé FeQlht ﬁn@mfaﬁ%&& ks x@&e‘a(iﬁe%?s@%fdﬂ %Q%Mfe priinGon of the
een suggest ed be beneficial in prevention

headth@f & mastmad, ar@@texgﬁepi ﬁaih?t the dark frufihavery mﬁsoteq@ffwi okari
et al., British Medical Journal 322: 1-5, 2001) due to
its acidifying effects on urine as well as
Thapntei;enninaerabha'ﬂ dimctggeq metheds of reprovmg [t,hvﬁteialdnofoifmammal, preferably a

o RGTRABEDRL b 55 108 BEFRASROFLSIALE, AcOHAOR AN v

1°Ci%a
im@bve thAlm!lth ©fia hdman yathe ofal &nisirhpetain dﬂdhrklftmto n 7 1 :
1062- 1076, 2000). Dark fruit have not previously been
descri bed for other health pronoting effects. Dark
For thélhoiduayeo fovbtBeemh Ghthrutthdmaiéetlﬁ whoidrnat, ifRit @lihaad fruit juice

Furt her nor e ark frU| ou to influence
and |Etyres thereey JgePF?BIO@‘ﬁF et %ﬂf g}"él t{l@y EOTFEAO Y dhft Gogpumption

of RO R irPfe RfmtdTeudh@vd. h of "beneficial' bacteria and
concom t ant reductlon in the growth of 'harnful

bacteria. The observed prebiotic effect thus differs

In JdcA5p Jch@}{éh@éreéeﬁﬁq{lédtlgﬂ ale o?z[l eBisBhbfish Stk RSt V\%IGHlIO{eE] the growth of

ecause frurt not only pronbte the gro
beng&rief gut badteridact eri a but al so suppress the growth of
har nful bacteria. According to the present invention
there is provided the use of dark fruit for the
In gotrpaspent obthe prsert @adentionahe erahensmbptios el dak feitipsamebté the growth

t.he da k fruit ha otl effect The
Of%i“gécéﬂtgu 1?18\7 Hfla%nrelchécetsjl e VH[} ? qb 34€%¢f i npr ovi ng

the health of a mamal, preferably a hunan by the.
i n estlo of dark frU|t e neth a rding tq the
In 7 Bt Of o BREC ™ G o OB G SR o of s, Such
fru@ynchﬂe & eRhm 16, WIARBrt a6 b(bﬁkﬂéﬁ@]@tlfaﬁvldtﬁry, bR@bertyh 9omegranate plum,
avoi dance of doubt the term dark %#@gﬂEHIUd k
Zraph GRSBD Yy PRNb Yy fedcysTan hand tBerF Y- rete]r { af Bacgrugent,
crahteieRl porhbiBaieebi ot i ¢ effect of dark fruit is
suitably conferred by the consunption

In the context of the present invention beneficial bacteria means those which do not excrete
metabolic products that are detrimental to health. Some beneficial bacteria may produce
compounds, like vitamins, which are positive to health. They may also be able to inhibit

pathogens and are likely to be saccharolytic.-

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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of dark fruit in the formof fruit juice. In one

aspect of the present invention the oral consunption
wo@boodasd2fruit pronotes the growth of benefi ci BET/gP1005/002701

bacteria. In another aspect of the present invention

the oral consunption of dark fruit pronote the growth

of beneficial gut bacteria and reduces the grovvth of

er (W f
PR AR 1 s Pobls S ol SRS, p e comexcof
thisahueatisi ithesternBbioterage encompasstsudal yfto dndqumdl éprms as well as
co“g‘lf}ﬁ%g% ur antdebF nﬁ;]uf( P ren;srfér’ dl?sg{u?mrlgrerh%ydy Ct? 3‘{%‘3‘% rerve%ges may be still or
carbg@edr rant and cherry. Preferred dar k fruit are
bl ackcurrant, cranberry and ponegranate. In the
context of the present invention beneficial bacteria

ThJ&?r@Jéﬁt ihh@56n Wafltulely BatabRX6! &t & 18 a0 Akihk bleRdewish from about
hat are detrinmental to heal th. S%ﬂéé benefi ci al

L Al 1Y) Pigle RORBLESTE b OuSUR TTRETOT GETH A4 06 (R and more
preﬁ?%,l)pﬁ)(ﬁh b 1k Q1 A arlﬂ?ﬁ)/w'f@%y al so be able to

bit pathogens and are ely to be saccharol ytic.
In the context of the present invention harnful

Th‘%@;&/&eg{ iggenﬁggéﬂa%etfm% e??eb%tf%@%@c off Qé(rkcfnﬂr@gél‘ﬁ&ﬁar@riﬁmounced

he abl to cause cell destruction by
at lowvarsemetiosy foit | @SZ.O‘Vﬂm‘Vé of 9ingle stpangiddetksingt iv¥aced by
harnful bacteria may act locally in the gut and/or
have system c effects. The invention nmay be applied to
Theapreéedenvaaﬁg@is@ﬂsoqmﬂtmhﬂy swtabledomfemiepiedgnd agrfefmerit¢d dairy-based

ostlon in.the farmo ui ds,
progo sughypy 36’§ﬁ \éBP’f‘%Fs.aliﬂ@d‘&@T?as Jbevﬁg *ve dai rybased
such as yoghurts. Conpositions are suitably in the
form of beverages, Ln the co xt this.inventi.o 0
Yoglg b PGar SR AOBBRY IS BLu T i R, PRy 1-10%
(V/‘t)q{u%rggltp\ﬁgé as concentrates and powder fornul ations

for dissolution. Ready to drink beverages may be still
or carbonated. The present invention is particularly

Daiz%%%sﬁ@t&efa%és WitypiBalfyRBMYritcOrdth it PAUEr @A Fuiide. f rom

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 ntense
sweeteners such as saccharine, aspartyl phenyl alanyl methyl 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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1 to 40% (v/v) of single strength dark fruit juice,
preferably fromabout 1 to 30% (v/v) and nore
w@e@seyAabt y from about 1 to 15% (v/v) dark fr uPCT/EP2008002701
The present inventors have found that the prebiotic
effect of dark fruit is particularly pronounced at | ow
concentrations, from1l to 20% (v/v) of single strength

dark fruit jujice. The se i tion. | S0.
confapee AmielY b Eiog PR ERFLds BAGRMA kb, M in borie or cans
or otler pyckbased “iprradupdseussedhatas fflorghurts, fromage frais

and m | k based beverages. Yoghurts will typically

conprise fromabout 1-20% (v/v) fruit or fruit juice,

Tesgggfr«ﬁ*%’@bmgagﬁ@«% (zv‘it:h\/l‘)aeésfl :bhfch Q_ﬁltflll‘euietmémhm f
Dal ry- base ever age typica coppr.i se from :
Statig i cultuige v er sehupHR 394%11'5 "i%&’t%rd”%ﬂ it 0mh Rrcisdied sterile
med@HRbntgihpgl(@nst rengt h jui ce neans the juice when
pressed frommature fruit with neither water renoved
Ingmediendtied. Stg&hdards are set for a range of juices by
pep sQclept i on of the Industry of Juices and Nectars from
ruits and vegetabl es of the European Union (AlJN).
yea@enpasti ti ons2of the present invention may be
Naepsmeetened gy sweetened wi th sugar or intense
Sweet eners such as saccharine, aspartyl phenyl al anyl
K,HE:hyl ester0.64 ot her non-sugar sweeteners.
ositions y al so contain other conventiona
KHéﬁ@Ftives su%ﬁEas flavourings, colourings, stabilisers
Mg@I0;.7HgoNposi 0.0bns according to the present invention
so congain probiotic and prebiotic m xtures.
C“ﬁ%ﬁﬁ@éitionsbchording to the present invention may be
NaBcenared by mixing the ingredients according to
conventional nethods. Solids may be dissolved in water
L-Gypteise HQ i xPAg wi th ot her conponents. Typically
BilP&USr age conpgsitions are pasteurised prior to filling
In bottles or cans or other packs or are "in-pack
pasteurised" after filling. Testing for Prebiotic
cts withykpecal batch culture fermentation Static
Rﬁ%%%@h cultures were set up in 100m sterile bottles
vitafiih Ked wi th #@MH pre-reduced sterile

Tween 80 2ml
Hemin 10ml.

A 10% (w/v) faecal slurry from healthy donors was prepared using pre-reduced 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 HCl 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 slurry 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



medi um containing (g/1): Ingredients g/i peptone water
2 yeast extract 2 Na d 0.1 K2ZHPO4 0.04 KH2 PO4 0. 04

woRoS®R17H20 0. 01 Cadl 2.2 H20O 0. 01 Na HCGB 2 LPQyEPB®DFI@N2701
HC 0.5 Bile salts 0.5 Resazurin 4m vitamn K] | On
Tween 80 2m Hem n 10m A 10% (w v) faecal slurry from
heal t hy donors was prepared using pre-reduced O lnol/1

o BIGERIALS P BB, o ARV ISR .

accorlirggtb alteadalwqalmf Beicondentrites (Bdwkairraal Jurce was 730 gimegcancentrated

iR R o beRAn i e i B s e Ffmgerivt.
Thé ﬁ@wﬂ?@&jﬂob%&ﬁ&}n o/ds figgéses ey B0 ardi2dthain eﬁcultmdag As a positive
ree N2 and i ncubated at

heads ace ﬁ
corrrrroi pr e&s@dgg%rﬂ L0 ¥fipoigeligofaegl s v fsie @lons witpghe juices.
eRfheDWoAdifioHs vaneIe hiH ONTRY proM6lid®r dfaBifjbblrd: Stk WbiId be
G bson, Journal of plled Bacteriol o

regared aG0. indicRoigp of TPREbIOHS eifagt infPis Al RN ObREhs {ituring model

Results

Table 1 - Effects of blackcurrant juice on the growth of bifidobacteria in batch culture
Blackcurrant N Oh 10h 24 h

juice (single

strength)

3.65% 3 7.47+0.32 8.17+0.49* 8.24+0.44*

7.30% 3 7.51+0.36 8.23+0.55* 8.37+0.44**
14.60% 3 7.60+0.41 7.91+0.48* 7.77+0.42*
29.20% 3 7.401+0.23 7.58+0.37 7.43+0.68

* p < 0.05; ** p < 0.01 compared with those measures at 0 h.
N — number of samples taken in three

Table 2 - Effects of cranberry juice on the growth of bifidobacteria in batch culture

Cranberry N Oh 10h 24 h
juice (single

strength)

4.41% 3 7.7840.19 8.16+0.23 8.06+0.27
8.82% 3 7.64+0.13 8.26+0.28* 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 7.49+0.24 8.11+0.37* 8.04+0.38*
6.98% 3 7.50+0.29 8.42+0.36* 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 8.194+0.30* 8.09+0.56

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



10

15

20

25

30

35

40

culture, once the faecal slurry was added, was 6.0. pH

was not controlled during the incubation period.
wee@siog2ibat ch cul ture fernentati on was carri edPOIIEP1005/002701

triplicate to deternmine the prebiotic capabilities of

the fruit juices. Four different concentrations of

each juice were tested as shownin tables 1, 2 and 3.

vl SR EAR O 805t BB B U Gn v

desigm)cent rat es (Bl ackcurrant juice was 7.30 tines

concentrated while t he ber I
Thy GBS Y BIeS M EoRoieGe | TS V3 82 RETE A WS operating

vol(@i8 PELIOMN @hd/the oﬂaelem@rcmwmnpfrhﬁlnf Viflo basdkeak uwnvz@ﬁgned to mimic
assessed at 0, 10 and 24 hours of culturin
the Hi5eq mpigEregions pighe himan olre: RPKRALEARIerse $a4 &Ml colon respectively.

Terhpdifiln@ (@°C99§ﬁﬁ-@@@r@'ag%aﬁ@a§lytc6§t§cﬂﬁd atenge pHtMNtHe I@Sssels was 5.5 in
ui ces. The experinmental conditions were set at

\2 Tfh%HpYZ)%ltﬁ bin 6k Iich formspier whs roranaknal Y stiyeedragg ﬂrec%wtasnedlum
[ f
corf o B B P b RE oL Bl P i At B fof! B it
resevf/mbb)aa; paristattzmunpup ¥d . Yh scquentgiﬂlumnphed VBiand Yo micaneverdlow and a
seri ofb v%lch"[ﬁg Melt]ﬁc?\?'fr &\%}%asoléd to wpste ogta%rconpar ed with
FhosE easur es § &t of sarrpl es taken in
three Table 2 - Effects of cranberry uice on the
Th V\%pné%iﬁlw? h‘]d ?Aﬁg égvﬁ:“glag)aér nuen o cf: ﬁolﬁ A }n%sgilllgd %at_ér &a%?ztrlane et
al. EEMS:M&r@ﬁousgym@n@yaﬁezalwnmmyt he growt h of
bi fi dobacteria in batch culture * p < 0.05, conpared
with those neasures at O h.Testing for Prebiotic
Ingredigntt with a nodel of8%t he Human Col onic Mcroflora
Sta ctgﬁlgwﬁcrgolengfS@tpHK)rheS Q)Ohtl nuous culture system
Pec@érﬁ@i“éf'()ed of 3 vessel £9VI, V2 and V3. VI had an
Gugp@fat i ng vol ume_of 2800 and the other two of 300m .
Mutiyi(BorFine gistiicdYPORB| hakO been designed to mimic the
Xylahfastspetlj or regi ons of2-Q@ he human col on: proxi nmal ,
Arabirgedyassrs@arendoa) st al bl on respectively. Tenper at ure
Inu{iz70C) and pH were autldhatically controlled. Culture
Caspid (SrgntahRoole Hedes Ukas 350 5in

Peptone water

Tryptone 5.0
Bile salts No3 0.4
Yeast extract 4.5
NaCl 45
KCl 4.5
FeS04.7H,0 0.005
KH,PO, 0.5
MgS0,4.7H,0 25
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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VI, 6.2 in V2 and 6.8 in V3. Each fernenter was
magnetically stirred and the growh nmedi um

wa@oensisaiousl y sparged with oxygen-free nitrogePCT/EP2005/002701
(15m /mn) and fed froma glass nmediumreservoir by a
peristaltic punp to VI. M sequentially supplied V2
and V3 via an overflow and a series of weirs. The

To ‘?IYo%[xfa{eQH\é J}fst Hgshvﬁ&af s%%pfe@ wardBbifedaRiRt RdalBY hunldiSubjects who

ture medi um had the follow ng constituents
repgrtstm.q angilfiotip ustigs ﬂumngetae W&weus ¢ eetha pnddied ne hisgry of gasygintestinal

disg/llfl%r. %b@%ggﬂéﬁ(ﬁl&g%ﬁgépare@& gaAréerol]rSg %ﬁ&ghét@ gﬁf?éiiédeﬁﬁme and

arc rset, UK
ap;(rciimat@ls) 10211@ ac@@el to epghnedlfu@e Weses! nTb@m@mn@asgagmed et 4 sgfpmtion time

(RXI/\%I#A%SI aszcabc }/ate (tl(q)e r%égr%as)é)f ﬁxe% ﬁﬁ(ﬁpllaﬁo %%: ?e%%at(on%&&%&was

I gma, Poo
all@vdd tE’e@hbb@etewaérarghﬁ)e&br&'ﬂ;pnmmpevas s@rtBl.l e salts No3 0.4
Yeast extract 4.5 Nad 4.5 KO 4.5 FeSO4. 7H20 0. 005
KH2PO4 0. 5

Gut model dosing and sampling regime

Samples were taken at day —10 (before equilibration, ten day before dosing with juices), Day -2,
-1 and 0 (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
Logso cells/ml gut model +/- standard deviation. Mean values were generated from samples

taken on three consecutive days.



Table 4: Bacterial numbers in gut model dosed with blackcurrant juice concentrate
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Table 5: Bacterial numbers in gut model dosed with cranberry juice concentrate.
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Table 6: Bacterial numbers in gut model dosed with pomegranate juice concentrate.
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sodi um bi sul phite 0.14% w w, col our from grapeskin

0. 00002% W w, and water if this is not a 100% j uice
wa@ledosk921The drink nay al so contain added car bohgTER1005/002701

e.g. glucose syrup. The drink may be still or

carbonated. Exanple 2 - Cranberry juice based drink A

drink containing 1-40% v/v single strength juice of

j(a:égs llov%rprré{) c%tl%l e?l%éts 8? eH%Hﬂl lLlXckc&ra%? Qpa{nggbl R f%ﬂtﬁ% %tagﬁﬁlces are

ce or ord
111mgmvalo£ eff@miilaiy’to a:el dbtdmechwbb kihelr @rlefrext g. sucrose 10%
w w, ascorbic acid 0.05%Vv w, cranberry flavour 0.02%
w w, and preservatives e.g. potassium sorbate or

Thé afentionheiaaead@l Wnehywatier followiag porotimiaing rramples. still or
carbonated. Exanple 3 - Ponegranate juice based drink
A drink containing 1-100% v/v single strength juice

Exﬂﬂnﬁﬁgrﬂﬂaélﬁ:ukwﬂ 1camsb<pnﬂhky in conbination with
ui ces such as. ap GUI ce or orange juice. The

A @rmkﬁkntﬁwgéal%cbcmua}crﬁ lé&d?a /) stoglessirngdiyivire consisugllyin,
corﬁﬁhm}aW}@Jtﬁeﬁmges sgéwsgﬁg smc é)faﬁ:e &s;pﬁ{gb rm&o@ﬁe drink may

acesul f ane wat er drin be sti
alse gortyeim added ascextamﬂléo 47% VEWa@:qkéWl P@rhtmajm@ g¥% g/w, aspartame 0.17%

w/gath& cOARBHADLE Bl2A Wiy ﬁ%ias&%t Bivatetosds Wa¥és‘tﬂlf§tﬁé KU 06% wrw,

currant juice, optionally I n conmbination wt
sodarh brsuhphitoz:@M% O, @s},owpﬁptr@rjimslge 00P0@ apév janil veter l'ﬂ’qlels is not a

10(51’/ﬁ Jpice e Y nh(l "5};% c\%n%lma?zﬁ%lo &Xntgﬁl%gé&ecg{b()ﬁ}dr%gg u%lh(éog%/%w The drink

Cream cont

ma¢ &k biihyrdiaeiorated.g. sucrose 10% vv/ w, ascorbic acid 0.05%

w w, bl ackcurrant flavour 0.02% w w, preservative

pot assi um sorbate and water.C ainms 1. The use of a
Ex@mple Zf-f@liafnbél?& Jﬁnhﬁbmmldhakt ure of an orally ingestable

conposi ti.on the pronotion of _health.in |, N
A S coptaing LAOYrY Hade HRRetAviee PeipeRaics, ShRBFIB i combination
witB ot RE fuiced suck aste filc@ioPBfngduict. é’ﬂf lmdihma 8§ aBo téifailadded

fruit is in the formof fruit b
carbohydrate e.g. sucrose 10% w/w, ascorbic acid OS%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 e.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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3. Use as clained in claiml1l or 2 wherein the dark

fruit is blackcurrant, blackberry, strawberry,
whbasehberiey, ponegranate, plum grape, raspberrpCT/EP2005/002701

cranberry, redcurrant, cherry or a mxture of two or

nore thereof. 4. Use as clainmed in claim3 wherein the

dark fruit is blackcurrant, cranberry, ponegranate or

a mxture of two or nore thereof. 5. Use as clained in
Claims one of clains 1 to 4 wherein the conposition is a

beverage. 6. Use as clainmed in claim5 wherein the

conposi Lion i.s. a beverage concentrate conprising.l-
1. 5B tee PUA Tk fgieEordES BHTATIET O 1 G o BESSADIE GoRpgtion for the
gér_am@@h dfhe@ithdih MnfanhA] @afcleled GO HADGE Hirk fruithas £p@YiotiOeffect.
ri nk beverage conprising 1- 20% (v/v) single strength
fruit juice. 8. Use as clained in claim1 wherein the
2. QPR $alrh@in CHairh MRFheFRMRE USR Frud IPMAR Bkh ©f fruit juice.

3. Use as claimed in claim 1 or 2 wherein the dark fruit is blackcurrant, blackberry, strawberry,
blueberry, pomegranate, plum, grape, raspberry, cranberry, redcurrant, cherry or a mixture of

two or more thereof.

4. Use as claimed in claim 3 wherein the dark fruit is blackcurrant, cranberry, pomegranate or a

mixture of two or more thereof.
5. Use as claimed in any one of claims 1 to 4 wherein the composition is a beverage.

6. Use as claimed in claim 5 wherein the composition is a beverage concentrate comprising 1-

40% (v/v) single strength fruit juice.

7. Use as claimed in claim 5 wherein the composition is ready to drink beverage comprising 1-

20% (v/v) single strength fruit juice.

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