WD 2004/ 056205 PCT/ EP2003/ 013303 1 FOOD COWPOSI TI ONS FOR GUT HEALTH
COVWPRI SI NG BLACK TEA FIELD OF THE | NVENTI ON The present invention rel ates
to the use of cooked food products conprising tea |eaves, or a tea extract
t o pronot eywd WhHskdeal nmcro-flora balance, to provide l;@ﬁtﬁ,@sqﬁ%ﬂ@gal nst
diarrhoea or to aid in the treatnment pf diarrhoea. BACKROUND OF

| NVENTI ON Travel ers' diarrhoea is a common problemfor those travelllng
overseas. Current estimates are that 60 mllion travelers from the West
visit high risk 2FPRSCARALIILYS FARFUEIERPHES EOMFFEINBELAE0T s uf f er bouts of
di arrhoea. Furthernore, diarrhoeal diseases pose a heavy burden on

devel opi ng countries, accounting for 1.5 billion bouts of illness a year,
and are the second largest infectious killer anong children under five
years of agesrn morediat eNyesfrter acute respiratory infections. Today,

di arrhoeal diseases claimnearly two mllion |lives a year_ anon children
under fiv 1Vb§F§ﬁﬁPtad€VFVFEPnJEE%BtesTﬁ@rEhﬁrés?mﬁf ¢SRjead of c’(ﬂgarrhoea,

i nfectiou dotpeg bl QY SteS0E st Be Qaﬁgggéﬁéré@éttétﬂx%&lﬂé

associ ate mnth dlarr oea are rotavirus, Shigella spp. and “enterotoxigenic
Escher i chi¥rtesdlinalEpgcyro- Al ofa el 331ash &ms DBCELdS nmeesl stanee Widedneh,

travel ers e gLen so at risk. Even

t hose trav&e %11%%\%? |%Bnox\?h%?n%:%g%§9&ﬁg¥ {%E %n%!r:]'iq%% ‘or Australia are at
increased risk (4-8% chance). The nost inportant pathogens causing

travelers.&&hﬂ&ﬁﬁﬁg%Fa&%EEﬂa%méggkother E. coli types and Shigella. Tea can

nodul at e t

Travelers' diarrhoea is a common problem for those travelling
overseas. Current estimates are that 60 million travelers from
the West visit high risk areas annually, and of these about 30-
50% suffer bouts of diarrhcea. Furthermore, diarrhoeal diseases
pose a heavy burden on developing countries, accounting for 1.5
billion bouts of illness a year, and are the second largest
infectious killer among 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 thoge travelling within northern EBurope, North
America, or Australia are at increased risk (4-8% chance). The
most important pathogens causing travelers' diarrhoea are ETEC
and other E. coll types and Shigella. Tea can modulate the
microflora inhibiting the growth of pathogens and may limit

pathogen-induced fluid losses involved in diarrhoea.



mcroflora inhibiting the growth of pathogens and may |imt
pat hogen-i nduced fluid | osses involved in diarrhoea. WD 2004/ 056205
PCT/ EP2003/ 013303 2 Several suggestions have been nade to use green tea to

i nprove i ntvesiodarbzo8l crof | ora bal ance in ani mals. N. | shpd@rgoioigdosi n

Li vestock Production Science, 68 (2001) pages 217-219 disclose that green
tea extracts were added to the feed of cal ves and 5 showed noderate and

wi de-spectruminhibitory effects on thg growh of pathogenic bacteria which
overall lead to an inprovenent in the mcroflora balance in the cal ves
guts' and 2evetsdr 6ageeishi@hae mmmuym@ﬁe di@ruseoaxeebOtBauhe chmgrnove

" Phar acogng d .cha I n ept aris,. di scl oses
that the ter? St%‘f“"’lgatrrl11 be® use ﬁooarlaaljﬂlC mt?% %isgna#;gspéﬁaﬁﬁeétsﬁ%pt omatic
treat mrent biverdodkdPacdhorson Sctlems:eal sa kzmm) tpagterseatwt-emlmsfwr

inclusion j.n food 15 products., EP-A-0 1 839 discloses treating fresh green
tea |eaveS 3 t%egnngﬁt PRI SIdieEe 3 3‘3 W eoll Sefle Of r ERATTS r’td(r) ob'?ai n

a treatesl sRaweRBmodERatlr 8ad 6f deLpebufiBiniibi dd1§0eBeeat 8doh e f oods and
avoi ds the need for fr food an t hus i ncreasi n% the fat content

t her eof . %’*’tz"OY’fZEété%@l‘-b%é%a%r&ap?"%@%so‘tﬁr%i-k #§dt FAd®Ri onal Kor ean
snacks CO”PIE b he8®- 97 tlg@ﬂmﬂéfgfl%%sbélgﬁce e SRack vggy?‘ﬁ%fﬁac a> to 20

%t rof ered green tea and they are steaned to produce f ood.
Nei t her ofdﬁwqm tibeubreateerame ofoddéarrkecan th health effects in the
consuners of the food product. 25 JP 63169951 and JP 02265446 di scl ose
jellies which may conprlse

10 Bruneton in “Pharacognosy, 2™ ed, chapter 57, 1999, Intercept

LID, Parisg, discloses that the tea leaf can be used, orally,

traditionally for the symptomatic treatment of mild diarrhoea.

It is also known to treat tea leaves for inclusion in food

15 products. EP-A-0 951 839 discloses treating fresh 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

20 a process of making traditional Korean snacks comprising 80-95
gwt glutinous rice. The snacks may comprise 5 to 20 %wt of
powdersed 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.

25
JP 63169951 and JP 02265446 disclose jellies which may comprise

tea.

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

cookies and jellies.



tea. JP 03168046 discloses the use of a tea extract with 30 cycol odextrin
and/or a peptide in foods such as biscuits, cookies and jellies. WO
2004/ 056205 PCT/ EP2003/ 013303 3 US 4 389 187 discloses the use of a black

t ea extractwighogudse@g susceptible to |ipid oxidation. |gcigEpredsm@sinown 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 food conpositions for the prevention and
treatment of infectious diarrhoea. The Tonpositions conprise a chitin which
contains a tea extract either adsorbed 10 or chemically bonded therewth.

When t he t 88 i4s 3868t 1BBudilsed.odes dilid iuse blicacbhhpdsitenxtanetsandat foddive an

unaccept abl e bitter, taste, Howeyer, a problemwth these food
conpositioﬁyﬁquF %?etﬁg fﬁ%l?éﬁgv%g?oﬁnbound green tea which is taught to

be possible to incorporate into the food product is very limted because

t he senso;¥ prog rties, es ecial%* taste, ,of the food caonpgsition nay be
adversel y & &€t 8458y <PREDt LB, SH-Ireeshi ASLAR SPCEHE tten Wlnds ESfrier,

such as dchittdaRreshoweysl fObEL0SIdRIHNG@L1REDI ens or di sadvantages. Firstly,
the bound tea |leaves or tea extract are nore expensive than their unbound

equi val ents and the material to which it is bound may not always be readily

avai | abl e. /N s./q5BecRgupd %&é‘lé AR %5m%8%#‘§6n£r%e§§ie”%r§0 nk $of0t

readily avail abl'e at an aftordable price | countries. Furthernore, the
bound tea and treatment of infectious diarrhoea. The compogitions

comprise a chitin which contains a tea extract either adsorbed
10 or chemlically bonded therewith. When the tea is not bound with
chitin, the compositions are said to have an unacceptable,

bitter, taste.

However, a problem with these food compositions is that the
15 level of unbound green tea which is taught to be possible to

incorporate into the food product is very limited because the

gensory properties, especially taste, of the food composition

may be adversely affected by the tea.

20 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 1t is bound may not
always be readily available. Also, the bound tea requires

25 further proceseging 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,

30 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.



then takes up sonme of the fornulation space in the food product for a
non-functional ingredient, thus, reducing the fornmulation space avail able
for nore functional ingredients. Mreover, 30 chitin bound tea nay be
derived frogpamisweéosources which is not suitable for wegatrsisamsoand nany
of the inhabitants of countries in the devel oping world are vegetarians. WO
2004/ 056205 PCT/ EP2003/013303 4 There is therefore still a need in the art
for food conpositions which can be used by all people to nmaintain or

i nprove intestinal mcroflora balance and/or to treat or prevent diarrhoea.

5 Further e, there is also a need for _such conpositions ich are
effectivengﬁﬁkécéﬁoﬁ?ﬁﬁ?ggﬁ% §eh iavgpﬁds?ﬂpT%F[giﬁwéﬂﬁj ©C There is also a
need for s ] Ltions o hat ful fil .o re of_ the.foll.own

Criter a:  HeBRTBISHE MREa Mo, o4 bskarB?, 813 RIS 50 MhiRas ghoc

keepi ng Ch%@%’%‘r%' Fﬁt@ét:li.ﬁai [}ﬁ%’%ﬁﬁﬂo&% BQ*DQHH@%&%% R.g;lrlt\:x%fatt Pg typical

daily diet for I I peopl e, ey can be consune peop 15 - they
do not requreseaBydiufthesa special preparation, - they can be added to

ot her food products, - they can be made fromreadily avail able and

econom cal ingredients, - the ingredients they are prepared fromdo not

need to be 20 pre-prepared with other materials.
; Furthermore, there ig also a need for such compositions which

are effective and economical and relatively simple to produce.
There is also a need for such compositions that fulfil one or
more of the following criteria:
10 - 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,
15 - 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

20 pre-prepared with other materials.

The present invention seeks to address one or more of the

above-mentioned problems.

25
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



The present invention seeks to address one or nore of the above-nentioned
probl enms. 25 SUMVARY OF THE | NVENTI ON W& have surprisingly found that by the
consunption of a food product which conprises unbound bl ack tea, benefici al

effects upeo ése@s Nt enance or inprovenent of intesti nadrkdes:ahiesa WO
2004/ 056205 PCT/ EP2003/ 013303 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 s@ beneficial in the treatnent or
prevention of infectious or non-infectious 5 diarrhoea. The present

i nvention bhkagtergrPreidiatd.acqaigdi g épecfdlist tragpetbn the use of a
cooked food groduct conpri si bl ack tea |eaves, an extract of black tea or

a mxture CABPESHLIPRS BF S ASoP Pabr R Theefeiiar 8465+ ance and/or to

treat ‘or pLe¥RBImEES IReaFrddn droHbEest afONSIHNE Harlte cganPesi thon and
wherein the black tea | eaves or 'the extract of black tea is/are present in

an unboundt¥eateent MR RHG0 08 tBEeridiarpart MoFe indeehiPed provi des a
cooked toqd prpduct conprising black tea | eaves, an extract of black tea
or a mxture thereof, wherein the black tea | eaves or the extract of black
tea is/are present in an unbound state and further wherein the food product

)2 SO0, el el SR e R RETLLANSAN o) SOURRL S £ £EL O
aspect, the use of a cocked food product comprising black tea
leaves, an extract of black tea or a mixture thereof, to

10 mwaintain or improve microflora balance and/or to treat oxr
prevent diarrhoea in a subject consuming the composition and
wherein the black tea leaves 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 comprising black tea leaves, an extract of black
tea or a mixture thereof, wherein the black tea leaves or the
extract of black tea ig/are present in an unbound state and
further wherein the food product is a cookie, cake, bun,

20 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

25 requires.

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

extract.

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

or non-infectious) in a subject consuming the composition.



The term "use of tea" and "tea" as used herein refers to the tea |eaves, or
of pieces of tea | eaves, as the context 25 requires. The amount of tea
extract refers to the dry weight of the tea extract. 30 The food product is
used t o naiwbavieszos "prove mcroflora bal ance and/ or trrirreadsodssopr event
di arrhoea (either infectious or non-infectious) in a subject consum ng the
conposition. WO 2004/ 056205 PCT/ EP2003/ 013303 6 Preferably the food product
is consunmed as a part of the subject's daily diet. Preferably the black tea
| eaves, an extract of black tea or the 5 mxture thereof is/are cooked in
the food predierabmhertlid fichvd paoled: hedusaeat ssod pde: fdfr sheaspect have
several advaptages. They can be used effectively by all people to maintain
or inprove "¢ Et?réél%ﬁ(éiﬁﬁ'ora bal ance and/or to treat or prevent 10

di arrhoea. Al so they are econom cal and can be nade by conventi onal

production nmet hods_ using conventional apparatus. They can be stored w thout
ref ri ger at PFERLgRELHAVENG doR Kedisiand eavhar aa exisidds ofwlilarki sepaexitdrs arl y

i mportant i3 688! ORLAG£ Ad eSonhgr e,refid i Hfﬂ% r facijities are
often not 15 avaiﬁgble an G% theobI?na?e€$s %éﬁé; ﬁ%bgog S%rggu%%s can
t ake many fecksdand are suitable for inclusion as a part of the daily diet

to sinply replace the non-tea containing equivalent. This neans that they
are readi | ¥héOpaegeptedof Ntife FiGatl Megeet BYvadbdsranddaeihtdres. al tiks,

can be used effectively by all people to maintain or improve
intestinal microflora balance and/or to treat or prevent

10 diarrhoea. Also they are economical and can be made by
conventional production methods using conventional apparatus.
They can be stored without refrigeration and have good keeping
characteristics, which is particularly important in developing
countries where refrigerated storage facilities are often not

15 available and/or the climate is warm.

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

20 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
25 its conventional state of either the leaf or as an extract and

does not requiré pre-procesgsing with other ingredients before

it can be added to the other ingredients of the food product.



Furthernore, the food products can be prepared fromreadily available and
econom cal ingredients (as long as a supply of tea or tea extract is

avai lable). Also, the tea can be used in 25 its conventional state of either
the | eaf orwasoedisexsr act and does not require pre-proceSEipoimisiaz ot her
ingredients before it can be added to the other ingredients of the food
product. WD 2004/ 056205 PCT/ EP2003/013303 7 Also, as the product is cooked,
it can readily be added to other food7products. Wthout wi shing to be bound
by theory, it is believed that the 5 polyphenols in the black tea | eaves and
tea extracts are able to inhibit the growth of both G am negative and

G am posi t Ryeo, pre Hdtpe muodwst api 90@ﬂ@guiitum1, rgRddhyabe adfed twausative
agents of intestinal infection |leading to diarrhoea. This is achieved

wi t hout ad9eReE| §red RXQ9%ESenefi cial gut bacteria, 10 such as | actobacilli
and bifidio bacteria, even at very high concentrations of the bacteria.
Furthernore, it is believed that b]lack tea | eaves, and_tea extracts are able

to limt PaErIgertisiidetfePstoind MaGbeary nt¥stihdeldeyrd Foakdds n
di ar r hoeg. ?%D%ﬁ%hdl@ irevrebspRfcbensf 1Gdkshagtiersd ditdia Sy elébﬁﬁytée

iy
i ncreased 1 ronmote healthy microflora balance in the gut. Thus the
i nventi on prBYPHesthe Erefbicodl bethe@ranpmoatise prdeSranabosd & es | or a

bal ance ang?gﬁé,g?s%%gt%a@{e‘}‘c’i_% %éd”%f’ﬁ@éé", .vﬁﬁct}h

hi_s. b e i.s: | eads to
heal t h benefits e 1 ndividual “consum ng t 3§Fo@%§§%oa%c$é§lr?}feal so hel ps

to treat bagest®fof dimredioeml( infectionslerdimgntionbidatrbusy . orhi® B event
Its achieved without adversely affecting beneficial gut bacteria,
10 such as lactobacilli and bifidio bacteria, even at wvery high
concentrations of the bacteria. Furthermore, it is believed
that black tea leaves and tea extracts are able to-limit
pathogen- and enterotoxin-induced intestinal f£luid losses in
diarrhoea. Indeed the levels of beneficial bacteria in the gut
15 may be increased to 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
20 this balance. Thig leads to health benefits for the individual
consuming the food product and alsgo 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

25 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 posgible modes of actiom:

30 « complexation of iron, which is an essential micronutrient

required for bacterial growth.




occurrence. The invention is particularly effective for inproving or
mai ntai ning intestinal mcroflora balance and the 25 treatnment or prevention
of infectious diarrhoea. Wthout wising to be bound by theory, it is

bel i eved t hgb 2hiifse20 ack tea may provide the effects refgrm@dodsappve by
one or nore of the follow ng possible nodes of action: 30 . conpl exation of

iron, which is an essential mcronutrient required for bacterial growh.
'l WD 2004/ 056205 PCT/ EP2003/ 013303 § di sturbance of the menbrane
potential which |eads to cessation of nmetabolic functions of the bacteria

i nteraction Wi PRONEANGE PLAL Gidih ARG BLOCK: POPTAN; hgliusaRe)e transport

;
into cells of the bacterra causi ng rane damage and subsequent
| eakage of cealdssatanpst ofusatabokito funetéonisr ofinené baxtidaiita on of enterotoxin
secretion frqﬁE%%thgggns .neut ral isation,of entgéa%fxin inhibitign of

pat hogen- of AL GrEroY R I haacSd & ST PASTEAES 100 Rt &P (FHSRor PLHE T He gut
wal | . Accor ditmgnispotrheiptesestls e nhicobachbatk tea (and extracts thereof)

I s advantageous i.n ingr Vi n r maintaj ni g i nt estj nal nicrofh ra bal ance
for the Pndi FARHFAPICH: @gﬁ?ﬂg %%W§QQMiT §ug BEURRE alff-fasa [Face g bouts of

di arrhoea (i Heeilieousnl DRFo tHH GhiigvsinefE preventing its occurrence. This
may be because black tea is less likely to be absorbed in the gut then

green tea®béddiddtdrni pf enterptaunin FeriehiorofpeBiPaBPISsi ng from,
« neutralisation of enterotoxin
+ inhibition of pathogen-or enterotoxin induced chloride and

10 water transport to the gut wall.

According to the present invention, black tea (and extracts
therecf) is advantageous in improving or maintaining intestinal
microflora balance for the individual consuming the food

15 product and in treating bouts of diarrhoea (infectious 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

20 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

25 jejuni, Campylobacter Coli, Heliobacter pylori, Shigella,
Salmeonella, Clogtridium, Pseudomonas, Candida, Mycoplasma and
Cryptococcus, rotavirus and influenza A virus growth, pathogen
enterotoxin secretion and enterotoxin-induced intestinal fluid
secretion.

30
Thig inhibitory may occur through one or more of the following

active compounds in black tea and black tea extracts




the fernmentation process which it undergoes as conpared to 20 green tea. The
beneficial effects nay be due to the longer residence tinme of black tea in
the gut conpared to green tea. Tea extracts have inhibitory (in vitro and
in vivo) efweabososras nst Vi brio chol erae, Sal nonel | a t ygdyeressipyisepact er 25
j ejuni, Canpyl obacter Coli, Heliobacter pylori, Shigella, Salnonella,
Cl ostridium Pseudononas, Candida, Mycoplasnma and Cryptococcus, rotavirus
and influenza A virus growth, pathogen genterotoxin secretion and
ent erot oxi n-i nduced intestinal fluid secretion. 30 This inhibitory may
occur througheenendr (PPESe ide dwPldRWeRgraBEdhy & ¢ HIRRUNESa) N bl ack tea
and bl ack tea extracts : WO 2004/ 056205 PCT/ EP2003/013303 9 Catechins
(present i Fheghlevhnent Fagrorsiging| sek cpegensedHiamigad -ns, Thear ubi gi ns, or
condensed Tanni ns. Except in the operating and conparative exanples, or
where 5 otherwi se explicitly indicated, all nunbers in this description
i ndi cating _anounts of nateri condi ti ons of reaction, ggﬁgical

as

|, or
properties "0FRG &R 5P %Bﬁ?%ﬁlqgu?qgr€°P8a5§txﬂ%d%¥%ﬁ9ﬁﬁf Pffed by the
word "ab t%geég}éggggﬂgif %J:.J%}; B%dic%%%dpr OS!EC%ulglgeersbyin I}g,grﬁgg{a:%%gr%:ggnt he

wei ght of t ro eSE 6 e W s peci f1e

" Conpri si ng'ndi3aRaRt aRGhnt & b€ ddtdizAg okp?ﬁlg%ite@bé%w% ¥ shat ed

el enments but rather~to enconpass non- speci ( enents of nmjor or m nor
functional drhRacbangeopéhtids abhetateiidist RAd) o661 €6k H@PTo BeeNENtS OF
options need not be
understood as modified by the word “about.” All amounts in the
food product are by weight, based on the weight of the food

10 product unless otherwise specified.

“The term “comprising” is meant not to be limiting to any
subsequently stated elements but rather to encompass non-
gpecified elements of major or minor functional importance. In
15 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.”

20 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

25 gubjected 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.




exhaustive. \Wenever the words "including" or "having" are used, these
terns are neant to be equivalent to "conprising" as defined above." 20
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The invention will now be discussed in
gr eat er detyg bonasofe@g<ed food products The food product eewmEpenddissssype of
food product which is 25 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 cogki ng nmet hod includi ng; baking,
frying, roasting, grilling, steam ng, boiling or mcro- waving. WO

2004/ 056205 PCT/ EP2003/ 013303 10 The tea or tea extract The tea is used in
the food product in an unbound state. As used herein "unbound state " neans
that the tE£&ea, 93 tesi eHEFack as the | eaf or as an extract of the tea, or

as the m xfWit 6. d-hereof a otp‘ﬁgeor ghemi cal ly
bound to aﬁ%%her ?ﬁf%ﬁ%dlanﬁggtggp %MH é %ﬁ Hﬂ% &ﬂ% % non- |ed form
It may be u&ﬁdihhndim.Wm@b@uhdastahs Tnmaamﬁ mhathEhbehéa o' uaedxﬂdmbbbes
produce t he | The_tea _extrag re typically, added .to the food
pr oduct 25 a3 gtrpTel rc}Lﬁaée 58t 8Fe *Phe*Fhedr p?%%ﬁ'ﬁ geﬁ‘r eOEo%%e%h Y8R ext ract
may be pr otlusesbi)y ianwy matenﬁnomicmmd& siwehadasrbaki dw dtretidalagt of the

tea wth hot éﬁ b0|I|n wat er . f 15 tea extract nmay be of any strength.
The tea is eﬁhVaEFEE? tea may be used according to

The tea leaf may be in a dried or non-dried form. It may be as
10 the whole leaf, as pieces of the leaf, or as particles produced
from the leaf. The tea extracts are typically added to the
food products as a liquid before the food products are cocked.
The tea extract may be produced by any conventional method such
as making an extract of the tea with hot or boiling water. The

15 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
gsemi-fermented tea such as oolong. Green teas, which are not

20 fermented do not form a paxrt of the present invention.

The food products, if they comprise the black tea leaf,
preferably comprise an amount of from 0.01 to 25 %wt thereof,
more preferably of from 0.1 to 15 %wkt, most preferably of from

25 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. In this case, the products preferably

30 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 %wt of the black tea leaf and 0.1 to 5 %$wt of the black tea

leaf extract.




the invention. The term bl ack tea as used herein also includes

sem -fernented tea such as oolong. Geen teas, which are not 20 fernented do
not forma part of the present invention. The food products, if they

conpri se t hwolhewdssdoea | eaf, preferably conprise an anoerwe@boFoisss 0. 01 to
25 %wvt thereof, nore preferably of fromO0.1 to 15 %M, nost preferably of
from25 0.3 to 10 %M. The food products, if they conprise the black tea
extract, preferably conprise an anount ief from0.01 to 15 %wm thereof, nore
preferably 0.05 to 10 %w, nost preferably, 0.1 to 5 %w. A mxture of both
bl ack tea | eaf and black tea extract nmay be used. In this case, the
products preferably 30 conprise each of these ingredients in the above

st at ed anpd®is 2ompf fgodi Rrefects ifsaay be psekaped 419 ylsﬁr éﬂﬁér bPédckotemse 0.5

to 10 % of. Lk Ek 4 i@qj tn[lfe t af
extract. WO 2804 05%9 . %EPZ&%O%@?O%H%% I%Bp sonme %Egdg% gé]gt may
be preferrde mtuéeStnedbilactkha dioodexbracwhefe)rpmmqabaqmafethlaefwrsuaI .
P he f coptockel §ENUER ol QIO R0 bA SR Pod et oL R ot B Syt he
bl ack tea | eaves, an extract of black tea or the mxture t hereof is/are

cooked in he foo en it coo wever s al so possible
to add the 5 ggelrg‘gégst B }ijf)avw]ﬁé:e@o(}ﬁéﬁeﬁooﬁnp‘?%mt &t éprlaﬁcﬂ" kg8 BEeRe

cooked. Desager&henheeekedi s noek Ridkea! SnafBe CONSU bR ARLRADYRL 15
sufficient to maintain or inprove mcroflora balance and/or to treat or
cooked. However, it is also possible to add the tea leaves to

10 the coocked food product after it has been cooked.

Dosage

The cooked food products are consumed in an amount sufficient
to maintain or improve microflora balance and/or to treat or

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

gubject consuming the composition and are preferably consumed as
a part of the daily diet of an individual. The dogage required
will depend upon the individual but may be, for example, in the
range of from 1 to 50 mg/kg of body weight.

20
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
25 {raised) or unleavened {(unraised), such ag 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 productg such as pasta and rice-
based products.
30
The food product may be cne which is mixed with a liguid such
as milk or water during coocking. Examples of this type of

edible composition include porridges and other such cooked



15 prevent diarrhoea (either infectious or non-infectious) in a subject
consum ng the conposition and are preferably consuned as a part of the
daily diet of an individual. The dosage required wll depend upon the

i ndi vi dual e, for exanple, in the range of frRRPEbfR0PS0310/ kg Of
body meigﬁ¥89§6m$%%£s of food product The cooked food product nmay be any

type of cooked food product. it is especially preferred that the food
product is either a cookie (biscuit)isa bread product which can be either
| eavened 25 (raised) or unleavened (unraised), such as | eavened bread,

tortilla, greeégl Jﬁ@cﬁ’@éés. mﬂa‘a@g,a{:aeaﬁree&&%ajk%gﬁy mfee%&:tygwdf or a

snack product such as a sanopsa, “pastie, pie, , crisps etc and cereal
based prodacksdsfoedd gergphnita sarerding- tdaskes prvedudies.. 30 The food product
may be one which is mxed with a liquid such as mlk or water during

cooki ng. Exanples of this type of edible conmposition include porridges and
ot her sucltheopkedeMD 20O (62 @FokCdée&£P200 PHAFIIN arl 2 acebeRed pfastlct s.

Porridges are ap especj al | referred_ type of cogked foqd product according
Lo ¢ he Enpaningh. SRt -tk ERE: bR T oy it Extiachapti BOTGr 52 CBoked
food 5 preduekcGEEPEh&SHYE bhaklictigatheayBsck AbLNIdaek ok bhackktmator a
m xture thereof, wherein the black tea | eaves or the extract of black tea

i s/are pré&SeRtarhk Bea ukbGiR PYegestanl PRreHunduitiadion 2apAe BB Hr oduct s
a cooki e, ,£akeinbthe PESI Prodct is a cookie, cake, bun, pastry, or

porridge which comprises a milk or milk based ingredient in an

10 amount of up to 10 %wt.

It is especlally preferred that the food product is one that
has good keeping qualities and which does not need
refrigeration, such as a dry cereal based product such as a

15 cookie. It is also preferred that the cooked food product does
not contain substantial amounts of water in oxrder to extend its
keeping qualities. However, for food products such as pasta
and rice based products which are typically stored in the
subgtantially dried state and only cooked just prior to

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

in the cocked food product.

A food product according to the present invention does not

include drinks.

25 Water content
Preferably the cocked 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.

30



porridge which conprises a mlk or mlk based ingredient in an 10 amount of
up to 10 %uv. It is especially preferred that the food product is one that
has good keeping qualities and which does not need refrigeration, such as a
dry cer eal woaseghspneduct such as a 15 cookie. It is al sqrpkebeiisds t hat the
cooked food product does not contain substantial anpbunts of water in order
to extend its keeping qualities. However, for food products such as pasta

and rice based products which are typiggally stored in the substantially !
dried state and only cooked just prior to 20 consunption, it is not so :
I mpor t ant Fopdhp¥edact OdndddEiert@ntent in the cooked food product. A food ’
product according to the présent invention does not_ include drinks. 25

Vat er conté¥t SPiepBlablIoreiasek 8@yt Bedupedder tPrxsise &8¢ foodwt water or
less, nore.pugterably 15 % water or |ess. The exact ampunt of water used

wi || depend upon the type of the product and the |I|evels of the other

I ngredi ents used. 30 WD 2004/ 056205 PCT/ EP2003/ 013303 13 Food product

i ngr edi gnt,§yAny %Hkﬁﬁgle i ngredi ents may be used to produce the food

product . é*%fj—f#1nm“-'he product will usually conprise a flour of sone sort.
The anoumheapdotivpe will | wuraldiyt lcodepénd apbiovihef eathepsodtct . The

amount and type of flour will depend upon the food product. ‘

The flour may be made, for example, from cassava, wheat, beans,
rice, maize, millet or ocats. If degired the food product may

10 further comprise baking powder or any other raising agent.

(idi) Fat

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

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

(iii) Milk or milk based ingredient

The product may comprise milk or milk based ingredient (not

20 butter as this is considered as a fat as referred to above).
Suitable examples include, milk and milk powder, especially
gskimmed milk powder. The amount and type of the milk or milk
based ingredient will depend upon the food product. For
sweeter tasting food productsg, such as cookies, cakes, buns or

25 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

30 %wt, more preferably of from 0.1 to 3 %wt, most preferably of

from 0.5 to 2.5 % wt. in the food product.



The flour may be nade, for exanple, fromcassava, wheat, beans, rice,

mai ze, mllet or oats. If desired the food product nay 10 further conprise
baki ng powder or any other raising agent. (ii) Fat The product will wusually
conprise aaghofos@pd® sort. The anount and type of fatpcwrrordepsod upon
the food product. The 15 fat nmay be, for exanple, dairy-based such as
butter, creamor cheese, a vegetable oil, animal oil, nut oil etc. (iii)
MIk or mlk based ingredient The produat nmay conprise mlk or mlk based
ingredient (not 20 butter as this is considered as a fat as referred to
above).  Suijkabl e gxanpl es include, mlk and mlk powder, especially

ski mmed m 'K powder.” The anobunt and type of the mlk or mlk based

i ngredi ent The £cgdperadupbn mate Flswd corpaiee. eFHrin sseteritekdei agotvbd
product s, h Ki,£SsC trl i,nc i f a
mlk or m Tl‘lgl%baeggdﬁlgggjfgd%%n?{fgsﬁeos%gc%i%a%?ggk?ﬁ’edé ﬁl&ﬂggfde% ?‘a‘p??)%l?des an
especi al | y g¥ eggi-dgrivedtprodudtsw f ood product in conbination with the tea.
According to the second aspect of the invention, the mlk or mlk based
ingredient is present in an anount of up to 5 or 10 30 %w, nore preferably
of from 0. iw)o 3 Bwarnost preferably of fromO0.5 to 2.5 %w. in the food
product. WD 2004/ (056205 PCT/ EP20Q3/ 013303 4 iv) Egg The food products
may al so c&ﬁﬁ?i§@geaﬁoaﬂcﬁﬁymﬁan €P§ﬁ88ﬁi;y é?m§¥i§%rﬁﬁf & MR*Fhe form of
whol e egg, RAGrANI kGEet8AOry Ol dugHs)edgsdethyed REOECT Sweeteners

include sucrose, fructose, glucose, maltose and mixtures

10 thereof. BSucrose is especially preferred either alone or
combination with another sugar. The amount of the sugar added
is a matter of taste but will usually be in the range of from 1
to 25 %wt, preferably of from 2 to 20 %wt, most preferably 5 to
15%. In some cases sugar and/or fat free products may be used.
15

Other opticnal ingredients

The food products may contain any of the usual minoxr food
ingredients in conventional amounts, for example: flavourings
including herbs and spices, salt, pepper colourings,

20 presgervatives, flavour improvers, emulgifiers, 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.

25 '

Fruits and fruit pieces, vegetables and vegetable pieces,
honey, cereals such as cats 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

30 fruit juice. Any desired fruit juice can be added. Typically
amounts of up to 30 %wt in total of these ingredients may be
added.




5 (v) Sugar The food products may al so optionally conprise one or nore

nat ural sweeteners (sugars). Suitable natural sweeteners include sucrose,
fructose, glucose, naltose and m xtures 10 thereof. Sucrose is especially
preferred eibhgiy@éesne or conbination wi th anot her sugarct/Eiezarmsunt of the
sugar added is a matter of taste but will usually be in the range of from1
to 25 %, preferably of from2 to 20 %v, nost preferably 5 to 15% In
sonme cases sugar and/or fat free produatss may be used. 15 Ot her optional

i ngredi ents The food products may contain any of the usual mnor food
ingredients in conventional anounts, for exanple: flavourings including

her bs and Spicekes:tisal bf pREPEsod Arwudidtgs, 20 preservatives, flavour

i nprovers, m@llwicked ooft phbdh&e iy &l birblgbad Ey\ﬂﬁi NR{i%aAOMBERSH C.
Typically these ingredients are used in an anmount of % or |ess per

i ngr edi ent ,£S% BFodReing, Shakt t¥inRt dang P€§§uFﬁan39E¢®h&e|ﬁ¥ﬂ9§t8ﬁ of these

i ngr edi ent oG hidieheadndre ralkits PiRL@Bovieget abl es and veget abl e pi eces,
honey, cereals such as oats and rice, nuts etc may al so be added to the

food product to give flavour and/or texture. Depending upon the type of

be.added. Ty CETycantRrEraf TH B gubhes o PRYaRt) Bl s tekpbllbf ot e

may be added.the following non- 11m1t1ng examples. Purther examples

within the scope of the present invention will be apparent to
the person gkilled in the art.

10
EXAMPLES

Example 1
A cookile according to the pregent invention was made with the

15 formulation as given in table 1. The conventional method for

making cockies 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
gtored in an air-tight container for a prolonged period.
Regular consumption of the cookieg has a beneficial effect upon
intestinal microflora balance and can also be used to
ameliorate diarrhoea infections in subjects consuming the

25 bigcuits, including for infectlous diarrhoea.



WD 2004/ 056205 PCT/ EP2003/013303 15 Production of the food product The
cooked food product may be produced by any suitable nmethod for producing
that type of food product. Suitable types of cooking nethods are detail ed
above. 5 The,Riesspt invention will be further explai negripbddsigbdrence to
the followmng non-Timting exanples. Further exanples wthin the scope of
the present invention will be apparent to the person skilled in the art. 10
EXAMPLES Exanple 1 A cookie according,to the present invention was nade
with the 15 fornulation as given in table 1. The conventional nethod for
maki ng cookies was followed. Table 1 grans Caster Sugar 170 Butter 170
Salt 5 Spices and flavouring 10 Baking powder 5 Skimed m |k powder 10

Tea Leaves 33 Plain Flour 450
Example 2

In in-vitro experiments, black tea extract (1,5 mg/mL - 4,5
mg/ml) inhibited the growth of Salmonella cholerasuis,

5 Staphylococcus aureus, Staphylococcus sonnei and BEschexichia

coli K8s.

Example 3

Anti-microbial properties have been attributed to tea.

10 Moreover, chewing tea was associated with improved resistance
to enteric infections. To test the effect of black tea on acute
infectiocus diarrhoea, black tea was infused to cannulated small
intestinal segments of piglets infected with either
enterotoxigenic Escherichia coli (ETEC) or Bscherichia coli

15 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

20 piglets. After 8-h perfusion, changes in net fluid and
electrolyte absorption were determined per cem”. 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 (1.8D). Significance levels were

25 set at P<0.05.




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
consunption of the cookies has a beneficial effect upon intestinal

m crof | or ayhaudfisend can al so be used to aneli or at e pdiraspedveemssosnf ecti ons
in subjects consum ng the 25 biscuits, including for infectious diarrhoea.

WO 2004/ 056205 PCT/ EP2003/ 013303 16 Exanple 2 In in-vitro experinents,

bl ack tea extract (1,5 ng/nmL - 4,5 ngenl) inhibited the growth of

Sal nonel I a chol erasuis, 5 Staphyl ococcus aureus, Staphylococcus sonnei and

Escherichia  coic K8fm fo@nmiay3: Aphizdi anebial¥apant hes ayes been
attributed to tea. 10 Moreover, chewing tea was associated with inproved
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i nfecti ous di arrhoea, bl tea was I nfused to cannul ated sma I nt esti nal

ck
(ETEG) or BEsCpdafind, 4 SRkl BnBbiitl ol Mo HeBbGs SEbBhadik & 0o
extract OEaQ{:%&flteaengxaé’eeds qﬁglﬁl Pgsssgel%ﬁfvée t(iS”% ggg% llr'#%f%e)‘"?l ack tea

sol uti ons TR osho ah into ETEC

or LT- Lnfected, sm]l esti.nal t r?g({ ETECrec |v2e 20
pi gl et s|5 ﬁ'é?gﬁo% Jprérrf‘?r}—s %lr\l Héﬁggﬁf & %) |Vlﬁr§ugn§%£flé§
absorption Wﬂe deterr’cinedrf) In addition, the
558%)), as wel t sodlum and net chloride absorption. Black
tea also significantly restored the LT-induced reduction in net
fluid absorption (3221112 (-27%) versus 4941112 pL/cm®), and net
sodium and chloride absorption. In additlon, black tea algo
10 dose dependently inhibited the LT-induced cytotoxicity towaxds
Verco cells.
Consuming black tea may be beneficial in treating
secretory diarrhoea. Black tea probably not only acts against
pathogen growth or adhesion, but also against enterotoxins or

15 enterotoxin-induced electrolyte transport changes and ensuing

fluid secretion.




capacity of black tea to inhibit LT-induced cytotoxicity was tested in a
Vero cell-line. All data were expressed as nean' .| east significant
difference (LSD). Significance |levels were 25 set at P<0.05. 1° WO

2004/ 056205 PCT/ EP2003/ 013303 17 ETEC significantly inpaired the intestinal
net fluid absorption (171112 (-55% versus 494112 pL/cnR) as well as the
net sodi um and chl ori de absorption. Black tea dose dependently partially
reversed (P<0.05) significantly the EREBC~i nduced-5 ‘reduction in net fluid
(352112 (-20% versus 171112 pL/cnR (- 55% ), as well as net sodi um and net
chloride absorption. Black tea also significantly restored the LT-induced
reduction i nSHa¥®® f| ui d absorption (322112 (-27% versus 494112 pL/cn®2), and
net sodium and chl ori de absorption. In addition, black tea also 10 dose
dependently inhibited the LT-induced cytotoxicity towards Vero cells.
Consum ng bl ack tEem ney b bHemeld=d dbod prhcdeati ogup:tiecdngt bLyckli ar r hoea.

Bl ack tea probably not only acts agai nst pathogen growth or adhesion, but
al so agai nst ent %5t GRANES ora FFEREEE ROHIACTKNEER F & BEEEBFYte transport
changes and ensui fluid secretion. 18 - Clains 1., The use of a cooked

f ood product corrptrr}%sj:ler?g'.bg%crﬁamt%éégl SavEESR &% ?%t %6f black tea or a

mxture thereof mileQ-oFabih ahdl Licel BREMKE doNtesht Gt prevent

diarrhoea in a subject consuming the composition and

wherein the black tea leaves or the extract of black
tea is/are present in an unbound state and is/are

cocksd in the food product when it is cooked.

2. The use according to claim 1, wherein the product

comprises 0.1 to 13 %wt of the black tea leatf,

3. Tha use accerding to any one of the preceding
claims, whersin the product comprises 0.1 to 5 3wt

of the black tea extrdct. ' i

4, 'The use zccording to any ome of the preceding
claims, wherein the food produdt is either a cockie;
a bread preoduct: a pastry; cake; bun; a snack

product or cer=al based products.:

5. The use according to any one of the préceding
. =
claims, which is a cockie, cake, bun or pastry, and
which further comprises 2 milk or milk based

iﬁgreﬁient in an amount of up to 10 Fwt.



m crofl ora bal ance and/or to treat or prevent diarrhoea in a subject
consum ng the. conposition and wherein the black tea | eaves or the extract
of black tea is/are present in an unbound state and is/are cooked in the
food product when it is cooked. 2. The use according to claim1, wherein
-the product conprises 0.1 to 19 cw of the black tea |eaf. 3. The use
according to any one of the preceding clains, wherein the product conprises
0.1 to 5 ;w of the' black tea extractg 4. The use according to any one of
the preceding clains, wherein the food product is either a cookie; a bread
product: a pastry; cake bun; a snack product or cereal based products. 5.

The.use accor |ng 0 one the precedi n | ai s, ich is a cookie,
cake,, bun or pas§&§ chQﬂ¥ ﬁngﬁtﬁﬂﬁfo Ed%% FTECREIRE or il k based

I ngredient in an m&m& Undtin! Ond Lrtfce L dombes HIE LURERAGEOISH NG~ L0 any

one of the preceding  cfalns, wherei e pro conprises a mxture of

bl ack tea | eaf angibkRCKed elagaexgﬁ@q{olaci teheekimeaaccording to clai m 6,
wherein the food. product is consuned as a part of the subject's daily

di et.

7. The use according to claim. 6, wherein the food.
 product is consumed as a part of the subject’s daily

diet.




