WD 2004/ 056205 PCT/ EP2003/ 013303 FOOD COVPOSI Tl ONS
FOR GUT HEALTH COWPRI SI NG BLACK TEA FlI ELD OF THE

WO DMERFA2GN The present invention relates to theCI/ER2003/013303
cooked food products conprising tea | eaves, or a tea
extract to pronote intestinal micro-flora balance

provi de resistance agai nst diarr oea the
Dr eat FORD OP T PROAL BRCRRED e RRNTER
Travel ers' diarrhoea is a conmmon problen1for t hose
travelling overseas. Current estimates are that 60
mllion travelers from the West visit high risk areas
FIEnDual| yHEansvaekTrbese about 30- 50% suffer bouts of
di arrhoea. Furthernore, diarrhoeal di seases pose a

ThR BTG SEHF deRVERTdED T BhRFYS coRNERe c45e a2 oemekeg fFerd
préd§ctQ'EEhﬁglggH§StQ£ 1&59§§S @ryga{eaagﬁtfﬁgttgg omote
second | argest | nfectious | er anong fen under
1nteselyeérmlgroa@éoranheuaamelytafpewva@@tee$espame¢cmgainst
ctions., Today, . di.arrhoe di sease n1near|y
dl?rrﬁﬁ$?l?5nt?|@%§ 30 elas %ﬁ%aﬂne%Rl? §§1 T2 five
years of age (WHO, 1999). There are two types of

di arrhoea, infectious and non-infectious. Sone of the
BARERBHNBENR ndEE SNVENEIYNassociated with diarrhoea are

T us t | |
<ROLRAEE Ve SPLARLL S B c R PRSI 98 e eraveliing
ovapsthy.i Bucthehdr esfimbtavebeesthat af@asidiivhetmwoveéters from

i 1 h I t r s Even _t
et e P P LE PRPR ROPENBFRRR.FOeS  Nbr t A Ater Fagse qibout 30-

s508UshEaki-apatitsabri AEELAREEa ! | BKr{HeBYoL0ANGEY rrHHEA1 diseases
most inportant pathogens causing travel ers’ diarrhoea
poaiaeaEhIE@:VYahardﬁnepnEdeml@ptwe@om@rsmgewcaoufreang for 1.5
e _th ofI in g
blgg?ﬁ§8§§§e§n8%n§%lH%%%t a?ﬁbg%%gléﬁ%c% f?g o os%%%eSt
infavolived khldear ahoRg. children under five years of age

immediately after acute respiratory infections. Today,
diarrhoeal diseases claim nearly two million lives a year among
children under five years of age (WHO, 1999). There are two

types of diarrhoea, infectious and non-infectious.

Some of the pathogens most strongly associated with diarrhoea
are rotavirus, Shigella spp. and enterotoxigenic Escherichia
coli (ETEC). Although problems occur mostly in children,
travelers to areas of the world with poor hygiene are also at
risk. Even those travelling within northern Europe, North
America, or Australia are at increased risk (4-8% chance). The
most important pathogens causing travelers' diarrhoea are ETEC
and other E. coli types and Shigella. Tea can modulate the
microflora inhibiting the growth of pathogens and may limit

pathogen-induced fluid losses involved in diarrhoea.
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WD 2004/ 056205 PCT/ EP2003/ 013303 2 Severa
suggesti ons have been nade to use green tea to inprove
w0 niog®sd2oml microfl ora bal ance in ani mals. N. | BEI/BP2083/013303

et al in Livestock Production Science, 68 (2001)
pages 217-219 disclose that green tea extracts were
added to the feed of calve$ and 5 showed noderate and
wi de-spectruminhibitory effects on the growth of

Sevpaehogegdes bhoterhavetiasn oeeealtlo lugad greeantea to improve

.. Lnprovemnment t he .m.crofl ara bal ance al ves

int pEPLRN PRI B GS MBS B PR, | B aRafdkbcs: =2 in

Liva8t ek Net edud i Sithed aaeanoss, (200ad, pebeet 1752191899 1ose
Intercept LTD, Paris, discloses that the tea | eaf can

thapedtiee, CoR REYLACET A1T Gsiady trothendesgnpfonalves and
sho%é&aﬁgggfa é Qﬁéd¥f&éﬂé X 15h!?g§8§%5%%?§gtgoon the

treat tea eaves C u3|on in ucts
groEEhAef)ﬁEﬁhé@%mihshﬂmrﬂrialwhﬂdhn@vhmagﬂ geadntbean
| eaves mnth ghsolutio er and a I1ine

t
imOF P EHAFBE el o JEEFTP hCEagaf N fa 1 PEagEEs’ and a

deck8asé eah mey Pfe m&wwﬁ%@ﬁh@k@.f oods and avoi ds
t he need for frylng food and thus increasing the fat

content thereof. US 6,207,214 discloses 20 a process

Bru@%}gﬁki g“ﬁﬁé%%éé@&ﬁ#ﬁKgﬁqu SQ%? gqurlﬁfgﬁ?EQ%%%rcept

inous ric e snac conpri’se
LTD?&Panis phirelel etk grget e a&@.ﬂhef abe deeased,torally,
roduce the_snack food. Neither of these twg
traflbLimant &Y oF oF doift SHRERE GHAH oh EAPRR ePfo s Th Ad Aéarrhoea.
consuners of the food product. 25 JP 63169951 and JP
02265446 disclose jellies which may conprise tea. JP
It (0s818854ckdpwnl beetrehe tse béaves eBoexinattsipn hiBOfood

pr0§¥ggho?§§£rkn a9950533 gegéioseéntégggfngufpegﬁ green tea
leaves with a solution of water and a crystalline trehalose to
obtain a treated tealeaf. The treated tea leaf may be
incorporated into foods and avoids the need for frying food and
thus increasing the fat content thereof. US 6,207,214 discloses
a process of making traditional Korean snacks comprising 80-95
swt glutinous rice. The snacks may comprise 5 to 20 %wt of
powdered green tea and they are steamed to produce the snack

food. Neither of these two documents are concerned with health

effects in the consumers of the food product.

JP 63169951 and JP 02265446 disclose jellies which may comprise

tea.

JP 03168046 discloses the use of a tea extract with
cycolodextrin and/or a peptide in foods such as biscuits,

cookieg and jellies.
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cookies and jellies. W 2004/ 056205 PCT/ EP2003/ 013303
3 US 4 389 187 discloses the use of a black tea
wezimasd203 n a food susceptible to |ipid oxi dapCDREP200$/013303
is al so known in south east Asian cooking to include
tea 5 leaves in raw foods such as sal ads. JP
06/ 056, 689- A di scl oses food3conpositions for the
prevention and treatnment of infectious diarrhoea. The
US cHnpdsi 13 ondischbopes seha whe toh ahbldricdrdaiaxtmdtean a food
xtract. eitheyr.adsorbed 10 or chem cally bonded
SUTHER M 1R, CONEHO R TR T %0t bound with  chitin, the
conpositions are said to have an unaccept abl e,
bitter, taste. However, a problemw th these food

TC cHfpdsTe | IHRRWR sk heputinesads Aslan @fokibolml igrdenle tea
135@@gw?%gpéwsfggggg%%%glgg=££§§$§]e to incorporate

Into ood pro is very limted because the
sensory properties, especially taste, of the food

70 P R I FE RGP v Lo LT e o P ey et dom

and) VYL me R | HFS1hEEEHRSUPT P SO . dhRadUANAGSions
Firstly, the bound tea |eaves or tea extract are nore

COBRBETS | ¥ eClhabn twel ¢h wehriimihs eyuisal etitaanditier adsorbed

' ' ity nd nat | way.s be .
or TAGHALLLD Mkela' Lpd SoPEULS, TH e A0S By bouna wich
chiwin herherooasss hgi amne dse nedid aaslinavavat hableadtae,

,affordable price in all countries. Furthernore, the

bifiseind t23Eet hen takes up sone of the formul ation space

in the food product for a non-functional ingredient,
thus, reducing the fornulation space available for
Howmyer f un@Fonbem i witledilerg s . fdvbt emvrerqs30iahd tiisn heundhe

[ ' ichis
1extre¢f JEY b eogr?c'ilg}jln?ederfl rtoerg aw I£T<§r|1 J“.Sso racuegsht\/\'mo qze possible to
incorporate into the food product is very limited because the
sensory properties, especially taste, of the food composition

may be adversely affected by the tea.

The binding of the tea with a carrier, such as chitin, however
brings further problems or disadvantages. Firstly, the bound
tea leaves or tea extract are more expensive than their unbound
equivalents and the material to which it is bound may not
always be readily available. Also, the bound tea requires
further processing and is not readily available at an
affordable price in all countries. Furthermore, the bound tea
then takes up some of the formulation space in the food product
for a non-functional ingredient, thus, reducing the formulation
space available for more functional ingredients. Moreover,
chitin bound tea may be derived from animal sources which is
not suitable for vegetarians and many of the inhabitants of

countries in the developing world are vegetarians.



not suitable for vegetarians and many of the

i nhabitants of countries in the developing world are
wo e@ensndans. WO 2004/ 056205 PCT/ EP2003/ 013303PCHER1ve3/€13303

is therefore still a need in the art for food

conpositions which can be used by all people to

mai ntain or inprove intestiénal mcroflora bal ance

and/or to treat or prevent diarrhoea. 5 Furthernore,

there is also a need for such conpositions which are
There eb®i RCBAHOER ofibi tal 2ORA r B1 aths eyt skoml foad

roduce. There is also a need for. such conpositjons,

COPHT FLPRFI WBHER o2 R T (NG bt [RRPIALE C1 tRi1aEe i3 or
. -_they.can be stored w.ihout refrigeration and have
o KEERP Rhal Serer ot e TR BRURE v S
prt eﬂtpéiéﬁgﬁoég? typical daily diet for all people,

ey can be consumed by all people, 15 - they do not
require any further special preparation, - they can
be added to other food products, - they can be made

Futt8rh8adi | ynaval | ablesand eeanompcalych NERUENM Hns which
the ingredients they are prepared fromdo not need to

ardeef 28cpiee piLPaseenohida Dtded FElLrivd By I I as8MProduce.
i nventi on seeks to address one or nore of the

Thabeves nehsd oa ede pd obde nsuci2 Sc ShIdRY ds THiRd NWENTI IONne or
We have surprisingly found that by the consunption of
moxe fe@bdthe following criteria:
- they can be stored without refrigeration and have good
keeping characteristics.
- they can be consumed as a part of the typical daily diet for
all people,
- they can be consumed by all people,
- they do not require any further special preparation,
- they can be added to other food products,
- they can be made from readily available and economical
ingredients,
- the ingredients they are prepared from do not need to be

pre-prepared with other materials.

The present invention seeks to address one or more of the

above-mentioned problems.

SUMMARY OF THE INVENTION
We have surprisingly found that by the consumption of a food

product which comprises unbound black tea, beneficial effects

upon the maintenance or improvement of intestinal microflora
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product which conprises unbound bl ack tea, benefici al

effects wupon the mai ntenance or inprovenent of
w0 niogdsdoml m crofl ora WD 2004/ 056205 PCT/ EP20RGY/82380 613303

5 bal ance are obtained. This is especially true when

the conpositions are taken as a part of the daily

diet. Furthernore, the food products are al so

beneficial in the treatnent or prevention of
baliarfec tdmuokara inet i nfrctd dus espdicdrariige aruEhehphe shet

i nvention therefaore provides, according to a first
COMRQFHIEOnH @Y & HfeTh Aok EF Hodd sd Fet 1dodeitsi ng
Ful RGMdRe.  dIRAMRSH FL AL L MIRCHLREF 1041 3 fli[‘.l the

m xture thereof, to 10 maintain or inprove mcroflora
trdwinage andiavans fqreatf dmfqutéwerst odi axomhvded sic iaus
diS%HJeCt consum ng the conposition and wherein the

1Ak dea 1 eaves or the extract of black tea is/are

present in an unbound state. 15 According to a second

aspect the invention provides a cooked food product _
Thes gt g e Aed Hegafere prosidesot a6CBIcdeR tpeg first

L ipd Y tder Rpreleey :];jg% C y e$,1Qr
asﬁwce@ g(}%% acsfe of ba[eg:io tea }ﬁs?/raa e g?iecgle?totﬁ&%lg%%én%%%ﬁg tea
leastest e aancextfnadtherf Weradi teshed @odhiprtaduecttheseaf, to

caooki e, cake, bun, 2.

20 t i whi ch
maitiat s WERTIE SH TR Bde DAL ARer GACHOE F dFeat or

prafERINIG Afr b =0 130 YWubjEhe t8hBumYSS fhet @8mpd¥ittion and
"tea" as used herein refers to the tea |eaves, or of
vhgsigide s st hlack dpes.caves Ivx thet et 28t eduiblesk The is/are

t. _of refers to the dry weight of the
pr et ol et i et

ood product is used to nmaintain
or inprove mcroflora

According to a second aspect the invention provides a cooked
food product comprising black tea leaves, an extract of black
tea or a mixture thereof, wherein the black tea leaves or the
extract of black tea is/are present in an unbound state and
further wherein the food product is a cookie, cake, bun,
pastry, or porridge which comprises a milk or milk based

ingredient in an amount of up to 10 %wt.

The term “use of tea” and “tea” as used herein refers to the
tea leaves, or of pieces of tea leaves, as the context

requires.

The amount of tea extract refers to the dry weight of the tea

extract.

The food product is used to maintain or improve microflora
balance and/or to treat or prevent diarrhoea (either infectious

or non-infectious) in a subject consuming the composition.
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bal ance and/or to treat or prevent diarrhoea (either
infectious or non-infectious) in a subject consum ng
w0 b@4osipdsi tion. WO 2004/ 056205 PCT/ EP2003/ 01BC0DBP2063/013303
Preferably the food product is consunmed as a part of
the subject's daily diet. Preferably the black tea
| eaves, an extract of blacketea or the 5 mxture
thereof is/are cooked in the food product when it is
Prefmkady e Fdugredektt kg Ebhstimdgpest a heyer sewvenal
advant ages.. They can be used effectively by al
sulsieidt'es il &t or inprove intestinal mcroflora
bal ance and/or to treat or prevent 10 diarrhoea. Also
they are econom cal and can be made by conventiona
Pregreochiclty arherdbhads s Aigaoayentr enalraapparfatlsck Theey or the

oo fE PSR 8 e SI0] qeraionand faue good

cookgrtant in devel oping countries where refrigerated
storage facilities are often not 15 avail able and/or

th i te | 1_The f duct t ake man
Thg BRI Sf Sl el ol B St i Eriethee  They
' i et ' I th nQn-tea contai nin
oo A e LIV WP 1 1 SRR Mo

inégégﬁﬂé¥jﬁfﬁfbfﬂé¥ﬂlﬁéﬁgﬂgek%?&ygﬂtébEyyéégﬂgrd%%%vent
t o)

al i ke. Furthernore, e fo products can be prepared

didmomdradidito avril abkecabdoreeAONLAA! chAJLEdhEAL Spas
long as a supply of tea or tea extract is availabl®e).

cotestridril t@fodast fagh weathddy 2siidss corventioRnRal $iat@tus.
of either the |eaf or as an extract and does not

Theyeqan oo resqrat asisimg: wWrdf raldeara tirgr edice Masrebefodrie keeping
it can be added to the other ingredients of the food

chayragtiigstis WA 20041086 205 RET/IERAGAIN0 13RA@F tant in developing

countries where refrigerated storage facilities are often not

available and/or the climate is warm.

The food products can take many forms and are suitable for
inclusion as a part of the daily diet to simply replace the
non-tea containipg equivalent. This means that they are readily

accepted into a daily diet by adults and children alike.

Furthermore, the food products can be prepared from readily
available and economical ingredients (as long as a supply of
tea or tea extract is available). Also, the tea can be used in
its conventional state of either the leaf or as an extract and
does not require pre-processing with other ingredients before

it can be added to the other ingredients of the food product.
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7 Also, as the product is cooked, it can readily be
added to other food products. Wthout w shing to be
whowatsdays t heory, it is believed that the 5 poPGPBEPRIV03/613303

in the black tea | eaves and tea extracts are able to

inhibit the gromh of both G am negative and

Gram positive pathogenic bacteria and viruses, which

are maj or causative agents of intestinal infection

| eading to diarrhoea. This is achieved wthout
Alsadvesséhg afbducingsbenekedi alitgaenbaeadiiy, bé0added to

as lactobacilli and bifidio bacteria, even at very
othgirgioogop&edieasi-ons of the bacteria. Furthernore, it

is believed that black tea | eaves and tea extracts

are able to-limt pathogen- and enterotoxin-induced
Withnuéswﬁﬁhﬁnglucdbed@@wndiby Wienmhodd. imn&eédew@d that the

el s of bepef i bact | ainth ut na

poLyREEREIE 1o Phr o bR 1O (I LB et B § i ble ko
inhgbtt fh@sg&b&thnbﬁnbb@ﬁ gtadeégaalb@ngﬁdcaahmeﬁég@tlve

upon the_ intestinal mcroflora bal ance and helps to.
PatPRgrBYEe SRCETARaPrRI YOTHRFS, bihaRBeaTThNg] PEaEsUEBEivVe
ageR%@'B@ Q%E%E%E% ahog EQSt&BH‘!éQth CQBSﬁﬂthhbéﬁ.f@ﬂﬁs is

product and al so Pps o treat bodts o I'arrhoea
ach@enhécwuabsumraduarsaﬂgc&ﬁ@asying benpféveal gtis bacteria,

ccurren |nve t i.S cul.arly effective
s B8 e pata L RERbar AFRg B bE i A Yte: oF) brey high
conb@h@a@elaﬁ@ bﬁetaé breakreat Qﬁr@h@yﬁakeonlafls believed

i nfectious diarrhoea. Wthout w sing to be bound by
thathbdpgk teaj depuppedbd that exhtachbagket @lalﬁayo pliami‘éle

pat%%ﬁlﬁff%%BSeE%fgﬁEggl Olﬁgﬁg bXnQQS§8£a1”EES %Qges in

OW Ng possi es of action COﬁ'p exa
diaefrhioran, Indiceld theahegsienbifabenefliohulr babterieqihr €de gut
for bacterial growth.
may be gncreased o promote healthy microflora balance in the

gut.

Thus the invention provides a beneficial effect upon the
intestinal microflora balance and helps to improve or maintain
this balance. This leads to health benefits for the individual
consuming the food product and also helps to treat bouts of
diarrhoea (infectious or non-infectious) or to prevent its
occurrence. The invention is particularly effective for
improving or maintaining intestinal microflora balance and the

treatment or prevention of infectious diarrhoea.

Without wising to be bound by theory, it is believed that the
black tea may provide the effects referred to above by one or
more of the following possible modes of action:

+ complexation of iron, which is an essential micronutrient

required for bacterial growth.



10

15

20

25

30

WD 2004/ 056205 PCT/ EP2003/ 013303 8 di sturbance of

t he nmenbrane potential which [eads to cessation of
woredoabsd20x functions of the bacteria interactPONERNS013303

menbr ane proteins and bl ock energy (gl ucose)

transport into cells of the bacteria 5 causing

menbr ane damage and subsequgnt | eakage of cel

constituents into the environnment inhibition of

. amgewbgﬁb@ éECEﬁé'H@mﬁf%% fél wREH T ALl Satd on

enterotoxin 1nhibition pat ogen-or enterotoxin
Cﬁaaaedonhbﬁrmdeahﬂblc1Dumatemn$reﬁspbetbactétmagut
wall. According to the resent i hvent L on ack tea
.+ {BherarEron: ull Bebits it SRl ekt gRen Pl adk iipetihg(alucose)
brafiBpbt-ai Mhog telestbpathe bseOELOsa bal ance for the
i ndi vi dual consum ng the food 15 product and in

- FREALPHgMEBRTaNef danage wed fihFedtenlslerkagn-of cell
Bﬁgggtggg% &n?gegﬁgt Hglféﬁﬂgﬁgurrence This may be

ecause eals ess y to be absorbed in
- fhbihitidbhenfgerearoteaibesatset bbni faodi pdEiemndns

chem cal, conposition arising from the fernentation
: B?BQ%@@ Fgﬁni? uRdETHOES* 5] conpared to 20 green

. igBibIBechenef pstrbgehisst SnBYoDEx INEi hQuLLE ERNYEIde and
residence tinme of ?ack tea in the gut conpared to

yrEen teanspryeh extbhetgubhawalinhibitory (in vitro and
in vivo) effect against Vibrio cholerae, Sal nonella
typhi, Canpyl obacter 25 jejuni, Canpyl obacter Coli

Acddetdiabnatercpy [lfdsenShiigeleng,i onSalbmenrsl kaa (and extracts
Clostridiu Pseudononas, ,Candi da, Mycopl asma and
thegsafto det QS aNTASaANS < Ta AFELOMILReh 24 Najitgd ngrewiRtestinal

mi dAAIGEN nLNYRIOLRY @h%eQE%E%Q%u%ﬂd onsumin t%e food

ent er ot oxi n-i nduced i ntestinal fl ui secre
product and in treating bouts of diarrhoea (1nfectious or non-

infectious) or preventing its occurrence. This may be because
black tea is less likely to be absorbed in the gut then green
tea because of its different chemical composition arising from
the fermentation process which it undergoes as compared to
green tea. The beneficial effects may be due to the longer

residence time of black tea in the gut compared to green tea.

Tea extracts have inhibitory (in vitro and in vivo) effect
against Vibrio cholerae, Salmonella typhi, Campylobacter
jejuni, Campylobacter Coli, Heliobacter pylori, Shigella,
Salmonella, Clostridium, Pseudomonas, Candida, Mycoplasma and
Cryptococcus, rotavirus and influenza A virus growth, pathogen
enterotoxin secretion and enterotoxin-induced intestinal fluid

secretion.

This inhibitory may occur through one or more of the following

active compounds in black tea and black tea extracts
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the following active conpounds in black tea and bl ack
W e@4es208ct s ¢ WO 2004/ 056205 PCT/ EP2003/ 0133PGI/EP2003/013303
Catechins (present in | ow concentrations in black
tea), Theafl avins, Thearubigins, or condensed
Tanni ns. Except in the operating and conparative
exanpl es, or where 5 otherwi se explicitly indicated,
caBbbniHgbepsckont hig o cLbRtdQbrat Ndhgalh ng Anpunts of
material or conditions of reaction, physical
Thepbpevines Bhreanileidins, and/ orndsesed eTamnies .
understood as nodified by the word "about." Al
anounts in the food product are by wei ght, based on
the weight of the food 10 product unless otherw se
Exgpeki inedhe "qperaeiny "aedproapagatl e nessanpea, tar béhere
limting to any _subsequentl|y stated el ements but o
otherweset SXRhtohpay siHdhcakpeci #1 bdranksint ¥n dihimjdascription
,_or mnpor functjonal inmportfance. In 15 other words the
ing] G b g RPN EF enb TR O opt PErEOHLEGL PR P Teaction,
haustive, enever the words "in¢ludi ng" or "having"
bt T R AT
" i sing" : [ ove. " TAl L .
an B BTROpH O B ES NUENTTON Sl TAGRt T on At (2R s 10 the
FodhiSEHSEEE: | Brd SRt RL Gt ai d apd; HLoquets, I
Ofoolgl pr oduct ca]ﬁﬁbe ]é%sétypaés%(%b og%hproéléluiktE %c‘ﬂjel g'%Od

pr38ustbiheTEed bOhers POk Hif-PIPLESS before being eaten
so that the food is eaten in a cooked and not in a

raw state. The food product may have been cooked by

any cooki ng nmet hod i ncluding; baking, frying,
“Theas¢img) conptishgy” steamay; botltsagorlimcting to any
subsequently stated elements but rather to encompass non-
specified elements of major or minor functional importance. 1In
other words the listed steps, elements or options need not be
exhaustive. Whenever the words “including” or “having” are

used, these terms are meant to be equivalent to “comprising” as

defined above.”

DETAILED DESCRIPTION OF THE INVENTION
The invention will now be discussed in greater detail.

Cooked food products

The food product can be any type of food product which is
subjected to a cooking process before being eaten so that the
food is eaten in a cooked and not in a raw state. The food
product may have been cooked by any cooking method including;
baking, frying, roasting, grilling, steaming, boiling or micro-

waving.
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wavi ng. WD 2004/ 056205 PCT/ EP2003/013303 10 The tea
or tea extract The tea is used in the food product in
wa@apooyibouhd state. As used herein "unbound stBCEEP2003/013303
nmeans that the tea is used (either 5 as the l|leaf or
as an extract of the tea, or as the m xture thereof)
in a state in which it is nat adsorbed or chemcally
bound to another material. The tea leaf nay be in a
dried or non-dried form It may be as 10 the whol e
| eaf, as pieces of the leaf, or as particles produced
The (kan (e Yemfextlael ea extracts are typically added to

md Ned 90 BrafuGt e Add QUishBS! are Lhe ot pLadiets

are coo ea ‘extr may be produce
usegbreardironainbmin ditsieh © aeamkithgtarhextteact sofusklde (either
tea with hot or boiling water. The 15 tea extract nay

as ghorledly U ridhdith extedte £5 $he Hiedek Aeds Ahy Brgtire

thd @MY P used Aceprd{ing ti¢ itdhedinventdeg The cheheally
bl ack tea as used herein also includes sem -fernented

bourgh twucngshew|watgri@leen teas, which are not 20
fermented do not forma part of the present invention.
The food products, if they conprise the black tea

Thd eafa lquehenady icorprdseanamdrdfed . Oktt ay be as
25 ot thereof, nore preferably of from0.1 to 15
Cheytholfpsiedrefdt abisrest I dh23 B3 ©F PO Artivhes produced

FrdPathdrdpet S’Tﬂe{jlééaeyeﬂgyéss%ﬂeh% i%%?llfyi %%dgdo fo, the

extract, preferably conprise an anount
fockb padudtrerasnfy Inionue G effenablohe) . fUbd prduituts, amestcooked .

r.ef er ahl 0.1 to 5 % . i xture of both bl ack tea
Tad G T ok P B BRI B Cav i eRrd fgtgad such
as e P et te D Ithe3 G GORPrHIS 8 R Yoill@Sewater. The

ingredients in the above stated anobunts.
tea extract may be of any strength.

The tea is a black tea. Any black tea may be used according to
the invention. The term black tea as used herein also includes
semi-fermented tea such as oolong. Green teas, which are not

fermented do not form a part of the present invention.

The food products, if they comprise the black tea leatf,
preferably comprise an amount of from 0.01 to 25 %$wt thereof,
more preferably of from 0.1 to 15 %wt, most preferably of from
0.3 to 10 %wt. The food products, if they comprise the black
tea extract, preferably comprise an amount of from 0.01 to 15
swt thereof, more preferably 0.05 to 10 %wt, most preferably,
0.1 to 5 %wt. A mixture of both black tea leaf and black tea
extract may be used. 1In this case, the products preferably
comprise each of these ingredients in the above stated amounts.
If a mixture is used, it is especially preferred to use 0.5 to
10 3wt of the black tea leaf and 0.1 to 5 %$wt of the black tea

leaf extract.
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If a mxture is used, it is especially preferred to
use 0.5 to 10 %w of the black tea leaf and 0.1 to 5
wOio40562051e bl ack tea |eaf extract. WO 2004/ OPGRBOB2003/013303
PCT/ EP2003/ 013303 11 For sone food products it nmay be
preferred to use the black tea extract, for exanple
where the visual appearance pf tea | eaves is not
desired in the food, or, where preparation of the food
5 product is easier with the black tea extract.
Preferably the black tea | eaves, an extract of black
Fox ezcmr fidred mpicdutes titemenf bes/mr@emmded:d ngeheeodd ack tea
roduct - when it i.s al so
xR b1 0 Pitp 1S i s, 2T, e ol g Leaves
is piotludds Bfd@rim tthascRen 00katbre PRSREQ-atidLIKethe food

food products are consurmed in an anmount sufficient to

PIoRiiG ol *ASieprovdr e dtlasia tss Sxdeadd/ or to treat

or 15 prevent diarrhoea (either infectious or

non-i nfectious) in a subject consum ng the conposition
Preivray by priet éwmli'ky e leme s ara epartacyf dfhéldaid yeea or the

, di et an | dual e. dosaqge r red . wll
mifufie Hrndl o it Wi, el ol hen (i is
codied . rqlf&@exﬁérfrﬁnlls t:0 RO g 1S t@%)ﬁd"@}ﬂahtteaZQeaves to
Types of food product The cooked food product may be

thamerekge ot soratrdtodf tmmdicthas edrs agked al | y
preferred that the food product is either a cookie
(biscuit); a bread product which can be either

Dodagyened 25 (raised) or unleavened (unraised), such as

Thd eavgtedl tsehtbrodartd ldrde dotdumedhapatdn Ay @AEficient
bread; pastries; cake; _ bun; or a snack product
toé%ﬁ:’rf‘ R %%ngd%'”o'vﬁ?’aé‘lllc‘éfo%@a M@\’%e and/or to treat or

prevent diarrhoea (either infectious or non-infectious) in a

subject consuming the composition and are preferably consumed as
a part of the daily diet of an individual. The dosage required
will depend upon the individual but may be, for example, in the

range of from 1 to 50 mg/kg of body weight.

Types of food product

The cooked food product may be any type of cooked food product.
It is especially preferred that the food product is either a
cookie (biscuit); a bread product which can be either leavened
(raised) or unleavened (unraised), such as leavened bread,
tortilla, roti, chapati, nan bread, rye-bread; pastries; cake;
bun; or a snack product such as a samosa, pastie, pie, pakora,
crisps etc and cereal based products such as pasta and rice-

based products.

The food product may be one which is mixed with a liquid such
as milk or water during cooking. Examples of this type of

edible composition include porridges and other such cooked
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crisps etc and cereal based products such as pasta and
rice- based products. 30 The food product nmay be one
wakioghsd2es m xed with a liquid such as m |k orP@EEPR2003/013303
duri ng cooking. Exanples of this type of edible
conposition include porridges and other such cooked WO
2004/ 056205 PCT/ EP2003/ 013308 12 cereal products.
Porridges are an especially preferred type of cooked

cefeqd pf@@M@ESaCFé&ﬁHdébé(hﬁé“hﬂr%@ﬁﬁéi&&lﬁt?%éﬁé%%ﬂa type of
i nvention provides, in particular, a cooked food 5

CoRrdduEPOR oYt h Pt erdking £ ¢ ddvesineantebaract of

black tea or a mxture thereof, wherein the black tea

| eaves or the extract of black tea is/are present in
Tharpueabenindi staniei andforides, Wwheseiit ddlead 000 quakdatfood

i S a cookie, cake, bun, pastry, or porridge which
PrQdngT | STPTELATIR BIAGH |16 Al Gyt FATAGE 41 PGk tea or

a diRtRte OfhdPedO, LhdMin Idhd HESPEU A | Ve FES & 8%e extract
that the food product is one that has good keeping

of (b ¢k | esa ahel/ ake GhreiRt Niot areethbowid | gertat o] Rutther

C I ed product such as .a 15 cookie. It

Wh(?éeg? g%ﬁepr%(g(?r%%&?%% the cco%(a(ejue f S5t Sor t Rfgddy, or
porot dgentled ¢h setigdpidefla amiunter ofi MRt sdd HEAIIAt in an

extend its keeping qualities. However, for food
amopinty ot SUR Ueh %g" ta and rice based products which

are typically stored in the substantially dried state

and only cooked just prior to 20 consunption, it is
It noe stpedpotinmrefethead thdtowihwatrod giehict iis tdie that

O LORRE St cnh Maic L seoard g bp the
refrigeration, such as a dry cereal based product such as a
cookie. It is also preferred that the cooked food product does
not contain substantial amounts of water in order to extend its
keeping qualities. However, for food products such as pasta
and rice based products which are typically stored in the
substantially dried state and only cooked just prior to

consumption, it is not so important to have a low water content

in the cooked food product.

A food product according to the present invention does not

include drinks.

Water content
Preferably the cooked food product comprises 20 $wt water or

less, more preferably 15 %wt water or less. The exact amount
of water used will depend upon the type of the product and the

levels of the other ingredients used.
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25 Water content Preferably the cooked food product

conprises 20 %w water or less, nore preferably 15
wOio4ms2es or | ess. The exact ampount of wat erPCFEP2003/013303

wi || depend upon the type of the product and the

| evel s of the other ingredients used. 30 WO

2004/ 056205 PCT/ EP2003/ 013308 13 Food product

i ngredients Any suitable ingredients nay be used to

Fodd ostts@udthei dpadii atgduct . 5 (i) Flour The product

w T usualTy conprise a flour of some sort. The
Anyrgiuhialakrl iygpeedietiomaile wigskid wpotiudee theodood

55&5@ct. The flour nmay be made, for exanple, from
pr . . . .

cassava, wheat, beans, rice, naize, mllet or oats.
If desired the food product may 10 further conprise

. baki ng_powder or any other raising agent. (ii) Fat The
ii%#edag&QﬁEII usual |y conprise a fat of sone sort. The
ThaPrbdu@ndvi P flald) Mndrdependingn dhediRodort .  The

product. The 15 fat ‘'may be, for exanple, dairy-based
am@ieth ard uRerof cileam orille vasend aipmeydtieb|fead product .

j ' i L (i), M ilk b
LI LU Y

ridegredienl fillet 20 MUdLr ast tddsi el CAMSIRRIEGR[ARL may
fat as referred to above). Suitable exanples include,
Furkher SRREISE At RESHRE 71 yany Igthad Hadsd nsowgsnt -
The amount and type of the mlk or mlk based
ingredient will depend upon the food product. For
(isMeet éfatt asting food products, such as cookies, cakes,

Thénggbéﬁct will usually comprise a fat of some sort. The

amount and type of fat will depend upon the food product. The
fat may be, for example, dairy-based such as butter, cream or

cheese, a vegetable o0il, animal oil, nut oil etc.

(iii) Milk or milk basged ingredient

The product may comprise milk or milk based ingredient (not
butter as this is considered as a fat as referred to above).
Suitable examples include, milk and milk powder, especially
skimmed milk powder. The amount and type of the milk or milk
based ingredient will depend upon the food product. For
sweeter tasting food products, such as cookies, cakes, buns or
pastries the inclusion of a milk or milk based ingredient,
especially skimmed milk powder, provides an especially pleasing
taste to the food product in combination with the tea.
According to the second aspect of the invention, the milk or
milk based ingredient is present in an amount of up to 5 or 10
gwt, more preferably of from 0.1 to 3 %wt, most preferably of

from 0.5 to 2.5 % wt. in the food product.
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25 pastries the inclusion of a mlk or mlk based
i ngredient, especially skimred mlk powder, provides
w@anooedpees al |y pleasing taste to the food proPCIVEP1003/013303
conbination with the tea. According to the second
aspect of the invention, the mlk or mlk based
ingredient is present in anianmount of up to 5 or 10 30
%, nore preferably of fromO0.1 to 3 %, nost
(iprefermfyy of from0.5 to 2.5 %w. in the food
roduct. WD 2004/ 056205 PCT/ EP2003/013303 14 (iv)
Th%ggo eP¥88HC P olart 31 PaycamRbl 2o ngad ﬁ?enfe@rgyiﬁmgbm lle amount .
ukLab agpunt . h [ e_for ol e
T 8 on wrr ah hg o Fo B e FTindte | dd el b s = volx
or (9¥y9Sdgaivdiepfoddeps oduct s nmay al so optionally
conprise one or nore natural sweeteners (sugars).
Sui tabl e natural sweeteners include sucrose,
(vfructesg§argl ucose, maltose and m xtures 10 thereof.
Sucrose 1S _especially preferred either al one or
The ohpP AP TRV £ manod hee epighenalhe compintsofortdieor more

LS.a of t.ast ut_w |l wusually be
na PR oo oo TR o AT T rdrial e darnnne
in@lede 28u@int se noBtutedes aliycdsd 0 mabhbsd NS TR 658
sugar and/or fat free products may be used. 15 Qther
th%’ﬁ%‘? hal "FTGrRei ¥ht $SH%e 3 obel By &d it hentaianearsr
cofibihdie: &hs Ul £ 1 ok H o0ty d DIr _edi‘k?é"tén&?h&pc%/ lar added

d
amounts, for exanple: flavourings 1 ncluding herbs and
is spimristesapf , tpeppdrus of ol iumyss 1120 lpr elserntat ineagje of from 1

to fé§VM ’ iﬁ@éf’é&%ﬁly eor%“ EII‘OfHII eﬂ’ St‘o S.’Ztoab%!v!itl ,Senqoss't preferably 5 to

15%. In some cases sugar and/or fat free products may be used.

Other optional ingredients

The food products may contain any of the usual minor food
ingredients in conventional amounts, for example: flavourings
including herbs and spices, salt, pepper colourings,
preservatives, flavour improvers, emulsifiers, stabilisers,
artificial sweeteners, aromas etc. Typically these ingredients
are used in an amount of 5 %wt or less per ingredient, with the
product comprising less than 25 $wt in total of these

ingredients.

Fruits and fruit pieces, vegetables and vegetable pieces,
honey, cereals such as oats and rice, nuts etc may also be
added to the food product to give flavour and/or texture.
Depending upon the type of food product, it may comprise a
fruit juice. Any desired fruit juice can be added. Typically
amounts of up to 30 %wt in total of these ingredients may be
added.



artificial sweeteners, aromas etc. Typically these
ingredients are used in an amount of 5 % or |ess
w@en4iongoedi ent, with the product conprising PEFEP1003013303
25 % in total of these ingredients. 25 Fruits and
fruit pieces, vegetabl es and vegetabl e pieces, honey,
cereals such as oats and rite, nuts etc may al so be
added to the food product to give flavour and/or _
texture. Depending upon the type of food product, it
Pro@yctoopr bgethe 30obd Ubtodub€ee. Any desired fruit juice

Thé aBobRealdedd FyHEGEE IMay WO UHESIOEed oy Oar% SMrddhe method
total of these ingredients may be added.

fopopupdsePng HuTk EPzno3? D15303 pusduct oomittaml@ftm? of
p The c 0 roduct may be produce
CO%§gg%y&§€#§§ Igfﬁféégéﬁh%%rg%$%%UCing that type of
5 food product. Suitable types of cooking nethods are
det ai | ed above. The, present invention wll be

3 . .
The PTREFD BxpIUFREOM Whi + ererbieeher xmrinad oiity reference
ton@He|f8116ﬁ9n§X§8@1f§mi€%H%r5§aﬁ§$¥ylesFuﬁ%ﬁéyrbégﬁﬁles
scope of the present invention be apparent to
wiklyen pelhe oscehke | dEdche piwesent . ih@eERdANPLMES 1 Beargimrient to

enGRETRE LIS h SHEE given in cablo 1 The

10 conventional method for naking cookies was foll owed.

EXAMPLES

Example 1
A cookie according to the present invention was made with the
15 formulation as given in table 1. The conventional method Ffor

making cookies was followed.

Table 1

grams
Cagter Sugar 170
Butter 170
Salt 5
Spices and flavouring 10
Baking powder 5
Skimmed milk powder 10
Tea Leaves 33
Plain Flour 450
Water 130

20 The cookies were found to have an acceptable taste and could be
stored in an air-tight container for a prolonged period.
Regular consumption of the cookies has a beneficial effect upon
intestinal microflora balance and can also be used to
ameliorate diarrhoea infections in subjects consuming the

25 biscuits, including for infectious diarrhoea.
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Table 1 grams Caster Sugar 170 Butter 170 Salt 5
Spi ces and flavouring 10 Baking powder 5 Ski nmed
worzdok/opaotier 10 Tea Leaves 33 Plain Flour 45PCT/H¥1083/013303
130 20 The cookies were found to have an acceptable
taste and could be stored in an air-tight container
for a prolonged period. Regular consunption of the
cooki es has a beneficial effect upon intestinal
m crofl ora bal ance and can also be used to aneliorate
di arrhoea infections in subjects consum ng the 25
bi scuits, including for infectious diarrhoea. WD
Exzmple (56205 PCT/ EP2003/ 013303 16 Exanple 2 In
in-vitro experinments, black tea extract (1,5 ng/nL -

In A viddiGrSFReisted PRachr saphestraat hefb:r@g/mL - 4,5
| er asyi.s, t aphyl aur eus, Staphyl ococcus
s Qe iy vk wiﬁ""%ﬁ%g‘%%ﬁ%%F%Ré@sm%ﬂpqﬂéz%erzsms,
[~ 17 | al ie ave been attrj but tqQ tea. .
s Aurlitho S ek vl 3 edte atut i B B nia
col€sstance to enteric infections. To test the effect

of black tea on acute infectious diarrhoea, black tea
was i nfused to cannul ated snal |

Example 3

Anti-microbial properties have been attributed to tea.
Moreover, chewing tea was associated with improved resistance
to enteric infections. To test the effect of black tea on acute
infectious diarrhoea, black tea was infused to cannulated small
intestinal segments of piglets infected with either
enterotoxigenic Escherichia coli (ETEC) or Escherichia coli
heat-labile toxin (LT).

Spray-dried water extract of black tea-leaves was
dissolved in osmotic solution. Black tea solutions with similar
osmolality and pH were perfused (8 mL/h)into ETEC or LT-
infected small intestinal segments of ETEC receptor-positive
piglets. After 8-h perfusion, changes in net fluid and
electrolyte absorption were determined per cm?. In addition, the
capacity of black tea to inhibit LT-induced cytotoxicity was
tested in a Vero cell-line. All data were expressed as mean +

least significant difference (LSD). Significance levels were

set at P<0.05.
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15

intestinal segnents of piglets infected with either
ent er ot oxi geni ¢ Escherichia coli (ETEC) or Escherichia
W@ 200i4/056285 heat -1 abil e toxin (LT). Spray-dried MeI/EP2003/013303

extract of black tea-leaves was dissolved in osnotic
solution. Black tea solutions with simlar osnolality
and pH were perfused (8 nL/d)into ETEC or LT- infected
smal | intestinal segments of ETEC receptor-positive 20

pi ghetS. s Al eF i Sakh DET fbisd DRed Ghangas ddt f1ed1 Tl d1ang

el ectrol yte absorption were determ ned per cn2. In

ab@@fﬂ;ﬁi&@’ (i'hfilf@pfméé%/) qeﬂ%&é@@lffdj%}e%ngi)t as well as the

LT-1 nduced cytotoxicity was tested In
ell-line, |, dat a,wer.e expressed .as an | eas

nefeattoland rp PO B S S s R Rt (de dsmsnglently
%@E%f@ at P<0.05. WO 2004/ 056205 PCT/ EP2003/ 013303 _ 17

pa Y gRPYSERRE | {P TR I K GRSy ddre dgiEGHindpced
absorption (171112 (-55% versus 494112 pL/cnR) as

regfrier imenchefly itﬁﬁ%rﬂdl%hq-o?rq%de wEsorptli Bk 118 adk/cm?® (-
tea dose dependently partially reversed (P<0.05)

55%) gni &% cemtl yas$ heetETEC i uml voell retr exhiciriote igbsweiption. Black
fluid (352112 (-209% versus 171112 pL/cn2 (- 55%), as

teaved 1s@ss g1 SDCk wiM @nek edr«h ttd der-absaidedd ardBlEads in net
tea also significantly restored the LT-induced

fLERHURdd OFpt Tomefz24d tid absenptjan (o 27%
versus 494112 pE/cnﬂ), and nét so&%ﬁ%&%ﬁﬁjb ﬁ%ﬁ%ﬁé)’ and net

rptto : [ bl ack tea also 10.dos
=© gepen%%%t%lépn%?%%%f%%% - i&r?dl?cde%itclﬁndt (%Dx'accﬁi yea also
towards .Vero cells.. Consyning hlack tea nay be |
Gog2 AT HY (UM G S dory O e C B G R dpuards
robabl y not only acts against pathogen growh or
VegﬂHEgFH%; but al so agai nst enterotoxins or

Consuming black tea may be beneficial in treating
secretory diarrhoea. Black tea probably not only acts against
pathogen growth or adhesion, but also against entérotoxins or
enterotoxin-induced electrolyte transport changes and ensuing

fluid secretion.



15 enterotoxin-induced el ectrolyte transport changes
and ensuing fluid secretion. WO 2004/ 056205
woeanAaR2003/ 013303 18 Cdainms 1. The use of aPCDBR®A3/013303
food product conprising black tea |eaves, an extract
of black tea or a m xture thereof, to maintain or
i nprove mcroflora balance and/or to treat or prevent
di arrhoea in a subject conggm ng the conposition and
wherein the black tea | eaves or the extract of bl ack
cltea is/are present in an unbound state. 2. The use
%tB®drding to claim1, wherein the black tea |eaves,
an extract of black tea or the m xture thereof is/are
cooked in the food product when it is cooked. 3. The
according to either_one of clainms 1 or 2, wherein

1. ? ﬁgnfﬁ JRR L AT IRE Ford Prslugh MR TS i did acka tea
or STy o R r o 1P PR 2 i e theraeg . o
Lo MRt o Aol R I Ake balfing andife Hoodeat or
ottt BLLtod 290 Suu eabosRhotictiedoopponscion

Pr ague tighe MQ 200M 56200 @Q/l%:%/&}%ﬁ}éc%ﬁgt -Qfe black

use according to any one of the preceding
whitodi, | 55 fa 09 Gt dseriakin. Mo Rastdoatand which

further conprises a mlk or mlk based ingredient in
an anmount of up to 10 %w.
2. The use according to claim 1, wherein the black tea

leaves, an extract of black tea or the mixture thereof

is/are cooked in the food product when it is cooked.

3. The use according to either one of claims 1 or 2, wherein

the product comprises 0.1 to 19 %wt of the black tea leaf.

4. The use according to any one of the preceding claims,
wherein the product comprises 0.1 to 5 $wt of the black

tea extract.

5. The use according to any one of the preceding claims,
wherein the food product is either a cookie; a bread

product: a pastry; cake; bun; a snack product or cereal

based products.



7. The use according to any one of the preceding
clains, wherein the product conprises a m xture of
whb@eksd2en | eaf and bl ack tea extract. 8. ThePCBEP2003/013303
according to claim?7, wherein the food product is
consuned as a part of the subject's daily diet. 9. A
cooked food product conprising black tea | eaves, an
extract of black tea or agdrxture thereof, wherein the
bl ack tea | eaves or the extract of black tea is/are
present in an unbound state and further wherein the
food product is a cookie, cake, bun, pastry, or
porridge which conprises a mlk or mlk based

! : : 0
IQ@&?%@%”%CE%r gn% %n%ngfon%po%ot%g 6¥%beding claimsg,

which is a cookie, cake, bun or pastry, and which further
comprises a milk or milk based ingredient in an amount of

up to 10 %wt.

The use according to any one of the preceding claims,
wherein the product comprises a mixture of black tea leaf

and black tea extract.

The use according to claim 7, wherein the food product is

consumed as a part of the subject’s daily diet.

A cooked food product comprising black tea leaves, an
extract of black tea or a mixture thereof, wherein the
black tea leaves or the extract of black tea is/are
present in an unbound state and further wherein the food
product is a cookie, cake, bun, pastry, or porridge which
comprises a milk or milk based ingredient in an amount of

up to 10 %wt.



