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Title: LONG LI FE PROBI OTl C FOOD PRODUCT The i nvention
pertains to a probiotics-containing food product,

w@arovitcasbarly a long-life food product. Mre PCT/NL2009/050129

particularly the invention pertains to a liquid dairy
product (like e.g. dairy drinks, dairy derived food
products and dairy food ingredients) or a fruit juice.
Probiotics are defined as |ive m croorgani sns which
when admi ni stered i n adequate anmounts confer a health
benefit on the host (FAQ WHO). By definition, all
roblotlc ve_a proven no ho haracter. In
Bifer o ERevs e BROEHIRY 750 BREO GIES" N T
i mproving the bal ance of human or anlnal mcro flora
in the gastro-intestinal tract. The fact that

m crof | oTReliAvéi@orhettantd td 8 ﬂrmticél@bnfaihnﬁyf@ﬂ melduct,
being is already known since |ong. For exa

BOTGular bt bspheiodup i Mot Rbans (bt ergergion pertains

shed can nal .of .G.n
Ko oG getgpro bt 08 0, 4580 gy d iRy ofivR ByLproducts and
HRrh U85S 8n Sedidifts Pt amﬁﬁtgmcbhe normal flora of the
intestinal tract on the héalth and well-being of the

host i s Redhiodosanedefeded haﬂ%tmmboﬂmmﬂsﬁns avlack when
ﬁgported to be inplicated in

Ay W@&&%ﬂ’@ﬁ?@m(&ﬁ}%&ﬁ%} aﬁ %a@g]b@ne F@Bg%ﬁhf@t
EF'&@VW)HOP iy abﬁﬁm I n?ycd%%rl?ést ﬁérﬁé a E}H\‘?éx?%hfp%f%pog%mc

rnones, " vi‘t am ns nera man mdc

cetegyr. Elflfg%@lbﬁalatﬂ’i@@g &banhrwrﬁe,ﬁts hee agtdtialed with improving the
reS|stance |nnun|ty, OStibﬁorOSIS cancers, and the

bakinge 9é Susnar a¥ pasmaNmHey @rqoubth%a&stmsnmvélaé BRAGE:
mechani s phanati o and studles show
et 11 cacy PRAEIAPM Tl i ChaRor i HEP PR human wen
b@ft@%ldl@éaotyr@%wﬁ@ﬁ?ceamngnp@f bR pldTRACIY 7O review paper
resi stance against infectirons. Also the intestina
anttledf Normal dfetab Féorat ca?rMan pybbshedin lihg fmebicenidpurnal of
eC| af f.ect spec hea th
ngca Z%V%%PM? Fancop kiﬁ?&fig}wg%gs ‘gﬂfgw fhe influence of the
gQifamglo&"@he bR la® ol Bﬂljl@{htegi}iﬁgfﬁlact [T;T'fﬂbt%alth and well-being
efecation patterns, intestinal transit
of oy Hedtss wdpdo@lmenteelc Thasssinad biaptatis ardesmrted to be

humanwel | bei ng and hupan npods. In fact one can state
trﬁahcaﬁeélrl@fm@gaé)q lismp pf algyopgat many other components: carbohydrates

(e.g. prebiotics, sugars), proteins, fats, cholesterol, nucleotides, hormones,
vitamins and minerals. The human microflora ecology affects amongst others:
the natural resistance, immunity, osteoporosis, cancers, and the incidence of
caries. Numerous publications have shown mechanistic explanations and
clinical studies show efficacy that micro flora appearing in the gastro-
intestinal tract have an important impact on resistance against infections.
Also the intestinal micro flora (and also temporary colonizing probiotic species)
affects amongst other aspects: gut health (e.g. epithelial functionality, mucus
growth, epithelial barrier function, mucosal immunity, defecation patterns,

intestinal transit), atopic disorders, vaginal infections, skin disorders, human
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in any place in or on the human body. The invention

relates to food products, particularly having a dairy
w@eaboresb+ uit (juice) origin. These products aP@I/NL2009/050129

particularly of the type generally intended for daily

consunption and intended to hage a positive effect on

human or ani mal heal th, and/or“to inprove human or

anlnal i nconveni ence. The intended effects are

i 1%8];{%%15& hh?%a% ?n&o%lsrﬁ% Qo ond ca‘hes;%%{’?eElﬁa&gml{}ur 3 {ié“@ffectwe

n1crob|a ec i'S na

ﬁf@ﬁ?@ﬂade’hrﬁ@dor@ﬁh@hﬁ&{hrﬂbo@ﬁl mal bodi es.
wel | -known to provide dairy products that corrprl se

pr obi ot | Ehmlnwltmrgaﬂamto fieod mapyctisy pmtindaglerhaying a dairy
ar acas

L
PR AR (g @ulin. TREET BRiaF aBhBF GaFhplycof the tyve generally
hﬁ%h@@@%ﬂ {48y EHAMABHSN AROinkBLEAADAChhb4 I}d%ﬁ’ﬂx%)é‘fféet on

| act obaci | | us” aci dophi | us, Lactobacillus sali uarius,
hauuﬂbacahhnslbeakhh@mﬂoandunprwmﬁhgnmwmnrannnalumonvmmence

fi.do ri.umilik Bi fi.dobacteri um ani mal i.s,
@ fﬂ.lakﬁa%de%fjf%ﬁ% ﬁa%gﬁléevesi 9 Yefé%ecftoeﬁstﬁﬁ%&fr.eawﬁrmg, balancing
£ ter [
( phESPAG GHel b PO ReolB kAILACAEALUIN (RBOE in and on human or
ahlieaBbodikso ot her strains are used as pr Obl otics.

Alfred Nissle isolated in 1917 a strain of Escherichia .
coli frokhisheell-kagwnoto mrowi@d@rrymgdﬂ@t@g@hﬁt cAMpREse probiotic

d dev
BliFRh ity R ho SRy Bt she 2Ry S EAEk IR ARITE & Ratlobticitius

PatdRIseL IT&R 1 YRICEI DOt ML [l cVe@UBL ERelvERESs, TR B NBSs
used wWith success to treat acute cases of infectious

rm@@psmla@l éeat@égc«lé@mbnwm@sﬁastmzlﬁm gedppbilyy..

know e le i.s Lactgbacil | el bruecki i
CpboRae i e Rl bt 8 rﬁ@ﬁl@@@fo §GH ng
B?ﬁ&(%dc%mﬁhf BB el %zﬁ‘a@b%‘t‘%rﬁfm %ﬁz\lﬁfa@ @‘?ﬁ&@%%c?fﬂﬁﬁglactzs

for the production of yogurt. Ilya ylch Mec
Bwﬁsdolmrtanahn@af&tumaBz/chuaweanBrdmes Bfigobdeseriam hatgum,

#ng (:? . tqg:r(ggég ﬁéo@gfo Té@g(gfg?#llg%@ Y gggﬁ: gr? L hﬁq | OR?SO other strains
g&gam % EE%@I}’%‘%%I‘?%}?% g%léﬁéﬁ B RIS 56 oS R S8 E B herichia
colz from the feces of a soldier who fought in the First World War and who did
not develop enterocolitis during a severe outbreak of shigellosis. Since
antibiotics were not yet discovered, this strain was used with success to treat
acute cases of infectious intestinal diseases (salmonellosis and shigellosis).
Another well know example is Lactobacillus delbrueckii subsp. bulgaricus, a
non motile and non spore forming bacterial strain that is one of several
bacteria used for the production of yogurt. Ilya Ilyich Mechnikov, a Russian
Biologist was convinced of his hypothesis that regular consumption of yoghurt
supported the long and healthy lifespans of Bulgarian peasants. It is suggested
that this was due to the probiotic species Lactobacillus bulgaricus present in

yoghurt. O. Adolfsson et al. described in the American Journal of Clinical

Nutrition (2004, volume 80, pp. 245-256) that Yoghurt itself also has medical
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yoghurt. O Adolfsson et al. described in the American
Journal of Clinical Nutrition (2004, volune 80, pp.

wWQ@4®9258%4 t hat Yoghurt itself al so has medi cal BEENL2G09050129

particular for a variety of gastrointestinal
condi ti ons and Ri pudaman S. Beﬁimal, et al. reported
in Digestive D seases and Sci ehces (vol une 48, pp.
2077-2082) the beneficial effects in preventing

@Qéé Eﬁg)ta'rﬁﬁ& %%Jf qllqu éﬁ 1:r rilgggg?l){&el@lte& ntdolt%ﬁ)%daman
SGB@hi\bﬁd ebah Qfepﬁtt@ki mf]_T)@@bﬁvar[ﬁséais@seﬁld Scibheed @oluge 48, pp.
aci d bacteria present in these yoghurts. Certain

BY'6BiZ2OBRL the rk@mﬁcaaﬂ @ff@avalm rreyenpngdudingtibiasaedptes diarrhoea.

SRTRaRT BisingEh A ol TRapisy e e E5da bR ETha the

Q@édri’r?erd hehIROA FEREPhFe Hﬁkba”t§ tRE W dticonal rRevan ﬁg&ent in
a probiotic strain is Bacillus subtilis uar. nat

t}tme yoghprtduci ng vitamin K2 that hel ps to prot ect

agai nst g he degenerati on . of bones t her exa .
coul d bebﬁl&aﬂﬁl@w Ogﬁﬁtrf’(lgﬁﬁreﬁﬁ?«]@@n‘g&m%‘%ﬁ P%%t}"e

E&ﬁ@oﬁé%%ﬁ% geoldﬂ k1 éeang é‘f(vfﬁ) Ffﬁa% a a}%: o BehtE@Rin can

unsat ur at e atty |ds un onc

hav@ of hdkom@nasey u;hlatdehew Qs keb @ toamiplsof tldpaldditio@d] advantage
ithelial cells and through that epithelial barrier
w@ro@ﬁamsﬂﬁm\rétl?@nléw sibldliamprengido Bagt 1sppoducing vitamin K2

i s .that ant i bi tlc at ¢
PR RIS of WEbigR0 Qe R RS PRb Sl STty Sfhuher example
eRRWisealioPie Bk sppORpR! s@asldsrfoﬂaub T%&ﬁ@éj%ﬁhﬁpi%ddbe@ large
limted shelflife is well known. lication of
Q‘ﬂ@btlbﬂe{s o LGPWFA's (png chslmpolauheatu«mmﬂ Bftty aticles under which

ely u | ored ar a.Tefreo'n roducts are ..
Serdidrnd) achb bR S e oAl p G SHREPPRRLY ofaRthelial cell
9RA%hANIh f rﬂltmlélﬁarrkﬂa?rfﬁhgtqo él?tr gfét aP{%WeId@#aerple is
products an Juices are pro e
Poaodicst wbttlhﬁthmmprcﬁhme eth tibaotief thag&raa]t mddulqate the gastro-

probl.emis that probiotics cannot be included in these
presirakmigrollone. adversely affecting, or jeopardizing,

(e Sl L0 PRRLIPA P00 08 Lt s
Hee 15006l ki@ wn. The application of probiotics in fruit juices or other kind of
juices 1s a largely unexplored area.

The foregoing products are generally fresh products, of limited shelf-
life, and generally requiring refrigerated storage. Many dairy products and
fruit juices are produced as long-life products, that can be stored non-
refrigerated. A problem is that probiotics cannot be included in these products
without adversely affecting, or jeopardizing, the shelf life. Since the shortening
of the shelf-life would remove the very raison d’etre of products such as long-
life dairy products and fruit juices, probiotic micro-organisms cannot be
effectively used in these products. Hence, it were desired to provide a manner

in which also long-life food products can be provided with the effects associated

with probiotic micro-organisms.
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dairy products and fruit juices, probiotic
m cr o- organi sns cannot be effectively used in these

w@emdaosed Hence, it were desired to provi de aP@ENDBEIY/050129

in which also long-life food products can be provided

with the effects associ at ed mﬁah probiotic

m cr o- organi sns. The term "l ong-1ife food product”

generally refers to a product that, either by its

i ngredie ‘ f: Lal  tr

o pr esor PasRaR WePliuibed sIBEGLE' eebe PR Eltbre B 4 Rbuce tha,
pehbPBy afs fnigiedieatYpeit ¥Oo10by ARpRCcIME eksatiunel 6F BLY is

severar nonths and nore preferably severalfyears, as
preseneabldefnd ean el sayedhyod arpextepred aegisidyoldtmgpige ivvo or more
conditions,.i.e. not refrigerated. In order to hetter

St eor by feyShhgidubr PEO TRt pHIBRITIS febfl et as
FktRBR dEAREE bERRY) artl hiRROphéfeeafI9Qf RhBRME oRBTTHSS i 8Inot
probi otic organisns in a dormant "stage. This refers to
fefngmiratedeast or bacterial spores or dormant cells.

The inveption, in anoth embodj. ment,, provides a .

past eur i ar‘{]qrcfﬁﬂlft?ed”cﬁ)‘f‘%ﬁ%nﬁ%‘% HEpYds Sﬂ‘eoﬁﬁ? pevention
BERHELE AR o B A, oSk 1K ood EHiduck BhEESiei i Erobiotic
brngasms)aasdomnanostalgacThid adfeisporfesigal, ydastranbacterial spores
cells. In yet another enbodi nment, the invention

pefeunast celly. Hhamwentiopr sbraptherpaabedimgnt, peagees a

PRt RsHIo i TBRL o Rle FRLERH BERRLE: B PIRMEALSt dniry
Binlks CEtu Juicds) aRaSoabEh #atkd iHbEE, ERO Brih@4Unprising probiotic

sel ected fromthe group consisting of dairy drinks,
fungal, yerst es\d/@ncteneénpomses dompraadfcellFhn jetvanothen,

i n.yet another. enbodi nent, provides a.foqd product.in
PR O(hS IPUOI hgEERNES R sh AL Heasth Rrs Yeast

j ( hial r t 1
B T e P P AR P T R B S5 FBF 18 1e life food
ptéthictdlaind/ paaiduleclyi ingreadeerited hgtiid fvdherodsedsélected from the

food purposes), fernented m|k that contain probiotic
sHBHeeonsTstiRg AhARI bRkt ifEuis dnices, anfl eorgntrades thereof. The

GRS s DB ENaR DRSS iR ok omm o
fadnkt-édEeho OEh th 26b6dn dbri®ed fEdth nidk (@S DebtiabDBOGd/or GOS
and/or lactose that are produced by Friesland Foods DOMO and/or any other
dairy derived ingredient that can be used for food purposes), fermented milk
that contain probiotic spores or dormant probiotic cells. In a further
embodiment, the invention pertains to said use for the purpose of retaining the
shelf-life of a probiotic long-life food product. I.e., this allows obtaining a
probiotic food product on the basis of a long-life food product, and yet be able to
store the product in the same way as without having rendered it probiotic. The
retaining of the shelf-life does not necessarily mean that the shelf-life is

exactly the same, as it could be affected (either way) by the introduction of

probiotic spores or dormant vegetative cells. It will at any rate mean that the
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probiotic food product on the basis of a long-life
food product, and yet be able to store the product in

WO bmogaseds way as Wt hout having rendered it pre@i/aL209/050129

The retaining of the shelf-life does not necessarily
mean that the shelf-life is exgctly the same, as it

could be affected (either way)“by the introduction of
probi otic spores or dormant vegetative cells. It wll

gIéo i r%ﬁ%ﬁn??@c@ggg%brl% 5 (%{l%ﬂg‘ikferf%@ éddc%%%%ﬂ'azs%%&red to

ong as r erre to ab

ab@vea%nfdtkistﬁﬁ“lth@ﬁﬁéﬂﬂﬁéﬁ her&hbbleow. I n addition to the
advant age of reduced or no mcrobial growth durin

ot or age. Imafgitidiero duvediayest st aede mmrrtlh@begls@fowth

Sl btE) ¥ MBS 2B A BTG vy aiai
Maldﬁ haﬁal %agﬂfcﬁﬁﬁqy H&ﬁﬂds%hé?h Q5 gﬁm $AR e ﬁﬁﬁ'y%g}ihﬁpbﬁyo hurt
for a |onger period finme than living probiotics. %

deinke ey whdch trad dm@ﬂﬂpt@ﬁWOOIgaailamgfetmmhaable for a longer

addi tign of probiotic spores to food products, notably
BﬁI’lPréIO?F]é’é%lghaﬁ' 1%E’EHSI‘EHI1C%ddr esses the stability of

bi ot I
frhg 'uge' gtflgq%%ﬁarrg?fi éﬂE?V@@%ﬁﬂﬁrﬁ&f%@%e é’tte t& tﬁ% %dh?ﬁlon of

acterial, yeasts an d/or

ppshiesc @poﬂ;srtﬂﬁbbd basdedth ahotabingAlm or fepdasThe dbb@meﬁt
conbi nations thereof in | ongépl ife %r obi otic food
prdensees theostadiliyeslaprohtatic brctorie: dhegocypyméglaepamoggelate to

2007 03/, 0392 X I | .. Trends i .
ﬁIDeoP%% HIBI‘%@?“C harterind Vi §HI’III’TE§S‘§§ SI%‘HS% o %@8@%&%&“6“&1’
: I EMSo
L At 20051% e oe f1angE Al lood
aroducA@piDﬂmr mﬁ@feﬁnw o0 ﬂvaemraal SMoceS)hmbh@rgWO\?@lOW(wlOB WO

P3Pl sl oo RheTtoraa BRECdioRy &t oh Tuhahelysust

PHOY 'ﬁa%% sffs. M‘@ II?Q&%SIJO(’ Y M S L5 o R, sgyﬁ%éﬁe?zfﬁhIl €29,n04., 1

NUMErous bact eri’al ungal speci e a
septegastr Aot eagenal 3183ac Caaull er alt happlhed/ enti@nvmmdental
for ages for human consunption or for human food

1genheelogk. wrleb@seet 2 MpprRYOLi peses ot ool fere relates to long-

Bﬁa%%ﬁt d§ge0|es that can be used within this context
y are sel ected

The present invention uniquely provides for the possibility that one
or more of the numerous bacterial and/or fungal species that inhabit our
gastrointestinal-tract and/or that have been used for ages for human
consumption or for human food production are used in long-life probiotic food
products. Species that can be used within this context preferably are selected
from those present in the (human) GI-tract, and more preferably originate
from the following genus: Lactobacillus, Bifidobacterium, Veillonella,
Desemzia, Coprococcus, Collinsella, Citrobacter, Turicibacter, Sutterella,
Subdoligranulum, Streptococcus, Sporobacter, Sporacetigenium,
Ruminococcus, Roseburia, Proteus, Prevotella, Parabacteroides, Papillibacter,
Oscillospira, Melissococcus, Dorea, Dialister, Clostridium, Cedecea,

Catenibacterium, Butyrivibrio, Buttiauxella, Bulleidia, Bilophila, Bacteroides,



10

15

20

25

30

fromthose present in the (human) G -tract, and nore
preferably originate fromthe foll ow ng genus:

wahambob®ed | | us, Bifidobacterium Veillonell a, BPERFSDRION)S0129

Coprococcus, Collinsella, Citrobacter, Turicibacter,
Sutterella, Subdoligranulum Sireptococcus,

Spor obacter, Sporacetigenium Rum nococcus, Roseburi a,
Proteus, Preuotella, Parabacteroides, Papillibacter,

[ [T ] Cc -7 Dor 2al i
B3Rl g BB E BB Y D DI
BudpdbauneAlsstipdy) ARkélinagn 8ol AphidiehadRaciFHaatideShiyedler o
uor ax, Anaerostopes,. Anaerofilum Enterobacteriaceae,

PertpaatiasSeredigo M ubslio laghngerirapkkehsigiitsi ldiomarina,

I er . I . )
BB PR i PP PP P B R s, Enterobacter,
E@E@ﬁﬂbll@ﬂfh&@p@&i@@t@ﬁ laldB orff@RGadéb ifkas Fehtaldroups like yeasts,
Eubact eri um Enterococcus, Enterobacter, Eggerthell a.

ThwmywtesIycamyatiss ad dgewaremyeeresfthagare grostpseferilely from

VRGE s RSP R osbi R et et R gy e il Candida,
SaEL ABH R es, LY RRDIRFH BRI AE Fry cHRTEERMY, 2m RN ER.,
Saccharonyces, C aui spora, Bretanonyces, Pichia,

EmgoorylemzegoEadomacessy Ebphobrdeay Ergssaccharomyces,

hopi chi a, osagcharo es, Kl eronyces or,.. ..
%ﬁ%ﬁa@y%ﬁ%%ra%%ﬁ%wggTO%mW%eéa Wi/ami’%nmlhum-
accor dan | e\ ' : j
or gr oupﬁggwﬁgﬁ?ﬁﬁgﬁa ovielﬁ;ggﬁloglgf %‘gcge% ﬁggﬂ f on%- i [ %(Zr EYoup
ps abdraiored god epraedibie iséd i adongdife piosioticifoed pasduct in a
spores or/and as a non active formthat can appear
derapanhorm g asoiperes orand s a/ageegtve dogp dhfhcapr appear when

Fermicutes,
|lgr i 0,

ot .in,.the.environnent, of the lls, nd .t hus the cell
[P el sy s opP GP byl o incif ch¥hgbsRiie of the

t414, B@dsthids t8d RErsADstRah st 0pds A6 AHNETE). TORRI beiaRgarent to
probiotics in dormant form cannot be excluded from

thes ekitledmearsom ghatr afdast-preliuch abmaresing pirobigéics v glormant form

TN o O TR

(thesdaithed asd ﬁll)% h!ah{;ﬁsrl tiﬁ@qnjvéﬁtigﬁ)e.fqﬁra\f? 1t8Fhative embodiment,

Cl rcunst ances, IS we possi bl e for the dormant

fephidihgos @ fiosdproduas cerdianeel shidhlifd)anidnveptésenvatdon
be conbi ned with regular, unchanged o )
circumstances, it is well possible for the dormant probiotics as used in
accordance with the invention to be combined with regular, unchanged
probiotics. It is preferred if at least half of the probiotics in the product is in
the dormant state, and more preferred if this is around 50:50 (i.e. 60:40 to
40:60). However, considering the wide range of quantities of probiotics that can
be used in food products, it is possible to combine unchanged probiotics and
dormant probiotics (such as spores), in a number ratio ranging from 90:10 to
10:90 or even 99:1 to 1:99.

The fungal, yeast or bacterial species from the genus or groups as

mentioned above can be applied as a spore or as a non-spore product as

described herein as a probiotic in a long-life product, which are by definition
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probiotics. It is preferred if at |least half of the
probiotics in the product is in the dornmant state, and

woreooe/1psef erred if this is around 50: 50 (i.e. BO/A0209050129

40: 60). However, considering the w de range of
quantities of probiotics that can be used in food
products, it is possible to cofnbi ne unchanged

probi oti cs and dornmant probiotics (such as spores), in

Bof APk 1037 BPLA%e HeRTLAT S, bRy RUtop Y Ehogenic

hiewobl dles e tusof FungaR YR stBsndBatic@tebraiavthac ave BBle to remain
applied as a spore or as a non-spore product as =
tes clorpeativerseone &yma sprtetsiaothecuserl m & derg-lif¢ probiotic product.

duct, p,whi ch b finiti t th ic. It i
her ef or BABF PUOBE- T (- SR e R A i RO Ba¢ Aageripg Dhase
AlspIARIEDy sR8eit9PeLbf haReRk, FXRSH0RRAGBAEHBEH &ithin vegetative
origin that are"able to remain in a dormant or spore

tdinispbedezieam besposed to ndsetrsergranigee iptheieovironment. The
pr.oduct. Bacterial spores. (also.known as endospores) .
arigmaly temig &%@ 16PEg 145 8N BHEY gpe copy of this

gg‘ﬁt‘ﬁ&( Qurrgﬂﬂaétﬁ’ ;B&%Stcﬁ{églp%o%;cgfg? ’I"M.et (Mt'ar Veg¢hah id\fﬁntegrates, thus

sporangia)“inr o adverse changes in

tdeasingi 4 opurerthat Th&etirprotaabd baaherdoatingeldainst influences such
reglgi cates its genetic material, and one copy of this.
pedsnbsobdirediatdey dylagk pbugedeeuth agnuient veater er air. Spores

then disintegrates,.thus. rel easi a_ spor.e.that i
heren Bt B e o e Bt A s PR ine Bt e
B hReR sporldledR@ta@id on, or lack of needs such as
nutrients, water or air. Spores essentially are

capabl e Bfingal sparas ang aamdtingudh asecisplapgd §yowakt ehd fungal

t hitherto sporul at ed cteria. Fuyngal ores arg a

i PhA FriCa T LSy am By pBaLonT iop Gl DX g fangal and

g’é,;éjs‘%rceﬂg.r tIFl'ifb gg‘é{iﬁa‘? @H@ﬁ{)ﬁhle‘iﬂpgé&&@%eﬂfoﬁﬂc@%ﬁdvigxzegetative
ny fungal and yeast cells. Inits natura

gputies onithndyglagsexehhl fraghaditativamlltve megetrapidvdispersal than
spores or through mycelial fragnmentatjion allows nore

pepled raPEyBicsin. Fieaexaelel snosplainieef Bie bt eyeans| e,
gggcrh%rg}n' Bs %retVI?S ag sk r]fe§ (ynes%stto. n%?c feh%r(%g)?&?gn. ’J%lhe construction
cereviside 1S a response % nutrien élep 1 ONn. e

60115 bl @An B dibRI1cSNLES w6 Phaes divé fest isthe deweration within

phases. The first is the generation within
the cell cytoplasm of new membrane compartments that give rise to the
plasma membranes of the spore. In the second phase, the spore matures by
becoming surrounded by a multilaminar spore wall that provides resistance to
environmental stresses. Asexual spores colonize new environments upon
germination dependent on the environmental condition like for example water
activity, light, nutrients and/or preservatives (natural or synthetic ingredients
that are added to foods to prevent decomposition by microbial growth through
limiting vegetative growth).

Thus, the probiotic yeast, fungal and/or bacterial spores present in

the long-life food products of the invention are in fact probiotic yeast, fungi or

bacteria or combination thereof in a “dormant” stage. A preferred form for this
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the cell cytoplasm of new nenbrane conpartnents that
give rise to the plasma nenbranes of the spore. In the

waeemonthsphase, the spore matures by beconi ng seeT/SUZE0S50129

by a nultilam nar spore wall that provides resistance
to environnental stresses. Aseyxual spores col onize new
envi ronnents upon germ nati on dependent on the

envi ronnental condition |like for exanple water

Vi Ly b i /o . i
PR g S, UL L ALt SR8 g e ar
ARedsvinihevielcoflér madiat ikesp RyI1FLE kB ddrn@iiMtage. Also these
t hr ough Iirritin? vegetati ve grovvthz. Thus, the

rum

prabpae celly tasm gatasmd/octéraet engial thaerresnot in spore form
resent Jin the lLong-Ilife fo00 roducts of. the . :

RFoBA Ui el nor devbipfs Pl RO GG oGS spe invention. After

BaEhBhbBoRLf SRERI IS et NBaYhrédaf aNlokBRRE gelh@lfe, or the

A preferred formfor thisinvention is the spore form

efivirbemeasst enditiogiwidndyaogethet ‘doimahbtt stahe pthe fingal,

| so environnental .conditions that keep cells .in this i

BB 08 agRt o Ssbn%%é%teﬁlé‘ﬁﬁcﬁl’f%ﬁ%‘éﬁ wﬂ Fla%rfh?ﬁg%u benefits
r r -

YRR 10RO AL Rl B 308 At

aeanseiveg Tie sheres oy eldimamt cAflb efiigho rdsoTpd bffectdfe ihehe gastro-
food product, the spores are allowed to germ nate, or )
iHesene} roghiiile steld i itheis slogmant s pgee Phase gothrtbecoming

of the,f | ...b i al I1s, in th
Pedefitn & X b Ot e e o len Bt péER e Bingihg sTaRdF o
8eRARHH 08 QTRRE ARheULOsFRENnCHY SHEBEI Wh1PhrdtBRhsy %P}fc‘o%)roteins or

fungi or bacteria thenselves. The spores or dornman
glelickunesht al so be effective in the gastrointestinal

tract whiJe.stjll in.thejr dor t or spore phase
w ¢ hout BB Hie wieduedt boereieTgfingg! 68 Rgats teges can be
| HSi-08d PhedPaih Q)E}Bﬂ oﬁlo‘i‘%‘-]]‘ﬂt]% féb? ??o@ﬁct%,t i Rehendhost
the 1 nmune system the ce wa pr ot el ns,
groferqblotpeirtianeto pirodiedtarthal ardacidsd. THeeaqdalioftthe product will

bacterial,_ fungal or yeast spores can be i ncorporated )
PrRSSTYe {he bagtpried sperfs-1n; the dusrpprdaget Jpor gansumption, this

T e G e T A

serve
bheirbagleat). Aip&PpHeEmchéhdelia theriAbettifdsatite shHRR are allowed to

consunption, this

germinate. A reference in this respect is Gabriella Casula and Simon M.
Cutting, Applied and Environmental Microbiology, May 2002, pages 2344-
2352. The invention also pertains to products that have other specific
environmental conditions like e.g. a low water activity (e.g. in condensed milk),
products that do not contain specific nutritional requirements for the used
probiotic species in spore form or in dormant state, but also the
absence/presence of light and/or oxygen. The bacterial, yeast or fungal spores
and/or dormant cells will dependent on the strains and condition used stay in

its dormant state but in case of opening the packaging and consumption, the

cells may start to germinate and become vegetative.
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stage will be preserved through the stomach (which
obviously is an acidic environnment). Upon pH increase

WO ovhesssht esti nes, the spores are all owed to PCT/NL2009/050129

germnate. Areference in this respect is Gabriella

Casula and Sinon M Cutting, plied and Environnent al

M crobi ol ogy, May 2002, pages 2344- 2352. The

invention also pertains to products that have ot her

specific n .
wator actiutrydoasgthe SAMALORR: Hoffg BBy nbPLupdgy which
tiee Beires Andadid GRehtf ¢etlsniill hbt gadhiR6 i nﬁf@mtvshi%hrthe cells

t he used probiotic species in spore formor in dormant
SQfaﬁ@l dpmant &- ehﬁlranmmemhé@‘@n@@te@sfactwgm agfldyreferably are

acterial, east or f or es. and/
SETRERs ol BiCR Ehe Fb Bies B I Bheei 208, s SPRLERRSY s ave
F&ﬁgiﬂédodbzlﬂﬁﬁgt %hau asthcidie pean@Rt ngtatsr BHlitihd C%ﬁafhons
of opening the packagi ng and consunption, the cel

payhxtamnﬂtpr@ﬂwmama@ezmm%bm@mdmenWMQWMantoeaﬁbaﬂnnaﬁonoftwo
pr oduct e inventio stored in a ner under
B e chehe bsﬂ%g RO HBHAHONS G s PR Lation T
I
SRR MBS BLa Ao, PRI S IR S1bkted from
thieggdesisistimg vhigirytdrénlsp @reduessehnt avedeeided rfﬂﬁh dairy like
germ nation or _cells are renained dormant, such as

a8 dpghwrtolut also dairy isredientst(ikg ecbnastoporehey and/or casein

product s WL.Lh presgryval ives. andlor dank el LOBTBL oot

b Matk SENIthe8Oprdduds rabbdd Serhllfiftahi DN (With fruit juices
conbi nation with pH and preservatives). Preferred

ptd@th$eadey$§hE¢w@d:fubﬁathaﬂgabﬁﬂﬁcﬁhsusven@pmﬁsabo

dai rink s t ha re.derived. fromd

PPR]réXf’ebqﬁ R OGP BRGQu AR S T foin GATES 19 Rovide them in
[

pr o glt%g é&?ﬁev&ﬁ\lﬁ)él%?gée?nfm Z?d{ﬁ? Epgggmeﬁwﬂ@eeé 9H 4.88) or
e@mamth@éses(pﬂhé)r ¢afrd chhesgshbfahiffehaserpamiciggieridgdsnghsese that

enerally from2-7 (with fruit, juices at the | ow end,

a@ kaer fggmented gn thfaétgehéi 1tk tapical yste phieriexpengretp hacterial or
ﬁ%n alag gislér?gng!)f oxtlé)srug(%/ Ic"h ]? es‘aI 8r I"r%?i?gp a]qrg? oﬁ% o(f)Idlmla% also
gyﬁlg/tﬂmi inRaatiedrthb é@ﬁheﬁwdmﬁnkcm@ﬁoxcw%réu@ Ragss idWhich the

or cottage cheese (pH 5), hard cheeses of
mafceyea@tmlty ko . Mynber a@phcaheegentma@lve packaging materials that

will leave the product in the dark.

As mentioned above, the invention relates to long-life food products.
These are products that can be stored without refrigeration, and particularly
fruit juices, fruit drinks, and dairy products that have been rendered suitable
for storage without refrigeration. By “storage” it is referred to the period
between the tamper-proof packaging of the product, particularly the dairy
drink or fruit juice or fruit-juice containing drink, until the opening of the
tamper-proof packaging for the purpose of consuming the product. This storage
period is generally recognizable with reference to a “best before” date (or

similar wording in different languages) on the package.
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has been fernented or that gets its typical taste
after exposure to bacterial or fungal, either in or

wooiosiltses he cheese, or fruit preparati ons. OnBCT/AD2009/050129

al so apply the invention to condensed mlIk with or

wi t hout sugars in which the V\S]teoer activity is |ow
Anot her application can invol packagi ng materials
that will |eave the product in the dark. As mentioned

above. ' {ifih PYBRLL QNS 1iBY BR0d ek 008 bk AL such as milk,

products ese are pro ored

vhddatate ikl vegnatti dmmmrsdlomgrmﬂecpﬂoauwcéﬂ Hhte aUhedSlife (non-
fruit drinks, and dai r% products that have been
refngereleds of nuedhporl Sdayadwriicuboly, 1 s¢leirg e atsheH:life (non-

et ST etk Ry TopSitn sl S0BTS $8 PREVRERFD St trom 45

hes tak rrﬂoﬁiﬂ}isnbr&@rémwdm wh GRSl ahidl lﬂhére Ibﬂéﬂﬁ%bly 12-24 months.
containing drink, until the opening of th

baept cerpd@m‘edpadkaagmnlga\feoa stdmgp llufpoﬁé i y«mrss Hor figuit juices a
ol et il peperareRets poelt B operagriberassd torage
é E&j & WE%%%e@g FPudl &B%%rc%ﬂttal "i'fég YR8 h AR élgﬁelf life (non-

reference t cts, e.g

ﬂ{ﬂdgleijawd@”toﬁégd@élkod)cdfaﬁe |rﬁ¢)1@tH§I drkaboyeg m‘hétnoﬁhr rdﬂ(l%er@ted
| ong-1ife product can have a shelf-life. ) )
ﬁ@@;ﬁg%wﬁeg%ﬁca@@ay%ﬁt m@eﬁhmﬂ@@oaay@huﬂvamawhffar pgr climate

it .ref S to a shel f- nonregS atefl storta
i OF Solide RSl SichBBR LELSABE 3218 t808 gpeur in an
dBvidaNHeh® h@v[@g‘hrtémp%ﬁfﬁﬁﬁ’fe%ﬁﬂm@n% mnltéfﬁ eftdr mh%erature

preferably 12-24 nonths. Sweet condensed m k can have
aassmgrtadéClqrﬂeel@W 6g10° @/e\éﬁnslst ths thugirtotjnreclesled that long-life

E SpoghfraRte fﬁ%ﬁ%ﬁb h Y68 (P8 Shgli bReson will fully
Jgﬁabfst UGS SOt AInNTG gqlifen% ?@z;u@e el -dristage at

nonr e rlgerated storag perlo hs or
edmperatiibes above @fatioferafadesttor aghichek 8t geheradlydsealyggher than
at anbi ent conditions, which may differ per climate

Bdginspticalardpaf deast JOCGsi bR gpn9ralbt P 48 &0duit Ear&b,cu(%arla up to
LG SR s GRT g&gac H‘P«%‘ 5“ g%ﬂm?“a stt'&% |09 & 1500 -25°C.

tenpera Are 6N erator erfpe ature,

say up tVaﬁ@u@rm@th'o@‘é/,of @eﬂder@ﬂgfodﬁﬁpfoﬂucté “lofiglliTdSeRi@t. These
precluded that Iong-life food products are stored at

saede from tenpersdtive beatmeats kiich ed ppereurzatidn ahdisterilization, to

addition of preserving agents. In the context of the invention, and
commensurate with the normal meaning of the term, sterilization treatment
refers to such a high-temperature treatment as will kill all life forms,
including spores. It will be apparent that the invention does not apply to
adding dormant cells or spores before conducting a process, such as
sterilization, in which it is intended to kill all microbial life. It will be well
understood by the skilled person that, in th evenet of long-life products
subjected to such a process, the dormant probiotics can be applied to long-life
food products, 1.e. after these products have been subjected to heat-treatment

processes that can range from pasteurization to sterilisation.
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understand that the term"long-life" refers to the
ability of storage at tenperatures above that of a

wo edopitgssat or, which will generally be higher PC¢ENLB0Y/050129

particularly at |east 100C, and generally up to 500C,
particularly up to 400C. Notapgg, such storage will be

on the shelf of a store, e.g. 15C - 25C. Vari ous

net hods of rendering food products "long-life" exist.

These ra r .

past our | Zars AL SRYSIREAFEHY Syl AL BERLG SRR £BRprally obtained by

pheaiizabignaPastduriddiidmecfeRNMtExdridls fdrend saBYAtRd, temperature
and comensurate with the nornal neaning of the term

treatnens.avitbrihertemperatunecdng §ime ok thehtrgatment determining the
hi gh- t t t reat ment. i1l kill all 1jf

P, (R GBS, 15 itk e e ke fppa fov
WRYRBLF 9Br 1R tdDts BRRLY b9 m&ﬂ%&m@gg&%b $H5h

spores before conducting a process, suc
tdrepetdtnad/sbort imepills regulas pastemdeatiow gknetalkt tefers to

T N N
B 5 AL, P B AR A S s 0

sued &6t Bon rbfrseerpt@bisiol-sgd defertved no simbjhecdoddexttoof the invention,
heat-treat ment processes that can range from )
padeegrife pestvrizntiarer (Qthenrpaspnsorby feddkpegducys are suitable for

d d frui | | bt .ai.ned .
BIre ! StoRRfe i Beshu B AP 15 PEERSORF IRk Srarty 2 F RIS nutrient
Bhied ey had/dr§iiees s e 8RR and/ dlak R light in food

tenperature and tinme of the treatnent determining the

p ats. Thus regul ar pasteurized "fresh" mlk that can

be stored for a few weeks, .if refrigerated, i r eat ed

by a so- pareuIATer Brscetaly dingh e G LieRyent heat
i 10651 G g Pt Al ABrPENS :Ald YerhSE&EErd th th
ggﬁ%ﬁa'g? 5 %gﬁ g%é?%%r %%-20 éeggn§s§zgﬁ{%%rﬁ%§%nr%o ©

sacde off fremh6098 td1 109 Thevesnlt itodn tnserpigsriokesds @rpasteurization is

applied to products that are so pasteurized as to be .
B0} pely denendsnt pefthedseatieddnataialduitales ensher eongepvation

h f ' ' | i f o
A T

sui t abl eAfirticang- dddep Bt RS thSathRGauUsehelUHIWrBAtment (Ultra
and/or low water- activity and/or nutrient limtation

Hngihh dienpparséwcs. Bhigraasbe ganenadly wierred th askulofa-pagfeurization.
.t’]rf]effe%?e% treatments are those referred to in Tetra Pak Diary Processing
Handbook (for dairy products) and Steven Nagy, Fruit Juice Processing
Technology. Particularly suitable UHT treatments are heating at 135-150°C
for 15-4 seconds (diary) and in the case of fruit juice for 15-60 seconds at 95-
90°C. A further preferred treatment, notably for dairy products, is at a
temperature of 138°C or 143°C for a fraction of a second.

Another ‘long-life pasteurization’ treatment, i.e. a pasteurization
treatment resulting in long-life products, is HHST (higher heat/shorter term)
which lies in between HTST and UHT in terms of time and temperature.

Irrespective of the exact treatment chosen for providing a long-life, the
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products. Pasteurization is generally done in a
plurality of subsequent heat treatnents or in a single

wheab/1168eat nent, nornally at a tenperature in PECENLZ00gE50129

of from60C to 110C The heat treatnent process of
pasteurization is not only de dent on the treated
materi al but also on other co rvati on paraneters
i ke pH, storage tenperature in stock, and water

bl prR P beltaths B BB e S aln b R ek e of o
befrigengtoz] Axd pei-tenRel prafuctd tha pasd eddédahieGNtemperature

Preferred treatnments are those referred to in Tetra
trgiatmieat yo pebeas shirgstameibook (for dairy products) and

o apEr YLt Jui ce P i ng Tech .
par 1 cul DF PR PSR ot TS AP b IS rijoper, the
BRentRA G {Nirkied (BERARIBPEAIAINAN ANl d 8230 Gile of

fruit juice for 15-60 seconds at 0 A further _
ppafudatied ot restingm 2 duwrhebltypiase chai beyupeddiobmtid badtria are

t t 138C 43C f f ti f
RN A O L p—
b B SIS IER SRR i AL £ o

bf §Soriuiha thet. \IResfieléS Exanthlebindliudé geas ofd tume Avwtgillus oryzae,
tenperature. Irrespective of_the exact treatnent

Arpgsil e poxsieoTioar ogsts veshglilipt Gygasher/iwenvicensolae, Hansenula
%%ﬁg(?g:@%%'mgfc{)te b0 gis%%%ﬁﬁ%%dfd&aétcﬁ lsiF)e/C'(%?cg%igzngegsatilus,

rigerato particul ar

Shathdraveycengep g eerevi SR ES.aBoilerdii eSt Bk 0S aglbs@vE S.
this status. The above makes particul ar reference to

bavvers)aCangidy &t usaihelquisrarei lgaitpgiato Brefaropexres spp., Pichia
thzgrzet QnviBRRIES il %fo“&‘&ih AD0 VAL S %aﬁ%ﬁbe Ofss s

§% ?UIAat3( R TR f’ngy PR GOF t ph%[ge’ cafC e iSSP
Bry@hoptdhsa Dagtdtii, Zyaloakdmmdnlyeed R sk IKIL9Ce @i %08 sppd Mucor
do not require elucidation here. The same hol ds for _
ttcundihiedpes ofigasnarhs( Rhlzamestcbysonsiadifaizopmsioryzae, Yarrowia

e R Db B R D B i
Lsheh@eldi UBe SRYIaRm ToRBIANG] PeRIBALH \chiSsicolum, Penicillium
Zygosacchar onyces sol ae, Hansenul a
album, Penicillium nalgiovenese, Penicillium chrysogenum, and bacteria like
Bacillus subtilis, B. subtilis (natto), Bacillus thuringiensis, B. licheniformis, B.
cereus, B. megaterium, Paenibacillus polymyxa, B. pumilus, B.
polyfermenticus, B. cluasii, B. lactosporus, Brevibacillus lactosporus,
Lactobacillus sporogenes, B. coagulans, Paenibacillus polymyxa or P.
polymyxa, B. laterosporus. The most preferred are bacteria of the genus
Bacillus, the most preferred of which include B. subtilis, B. subtilis (natto), B.
pumilus, B. licheniformis, and B. coagulans.

The probiotic bacterial spores can be obtained in various manners.
To begin with, they can be just purchased e.g. products are on the market with

different names like AlCaret™, Bactisubtil, Bidisubtilus, Bioplus 2B, Biosubtyl,

Biosporin and many others containing different of the above mentioned spore
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spp. (e.g anomal a), Torul opsis spp., Candi da

etchellsii, Candida uersatilus, Saccharonyces spp. (S
wa@ereni@sae, S. boulardii, S. uuarum S. el egaPST/NB2009/050129

bayanus), Candi da krusei, C auispora |usitani ae,

Br et anonyces spp., Pichia saitgj, Anylonyces rouxii,

Zygosacchar onyces maj or, Endomycess spp., Hyphopichia

burtonii, Zygosaccharonyces rouxii, Kluy ueronyces

M L e

BN ot easle foh &diling@ind Aeti Sibjkiting thegedwhtdulture to sporulation-
Penicillium canmenberti, Penicillium candi dum o
Puhicang rirgwinsigetesollbmlatiencaniinyvelive alalsions Weyd eff praviging some

| gi Peni.cilli h bagteria .
P BAFY Pothe fterias o b VA de PR pRyre. BYGhppgine salt
&J}weh@&it%iﬂmh@médﬁ&ﬁﬁ@ﬂ \fvﬁgn' theyBireC@n€iitedBby c}Blanging pH, etc.

megat eri um Paeni baci | | us pol ynyxa, B. pum | us,
bk yhedimentas be,soBd @ liasidi AnB:xdrapleofgbespore formation process

RS 2300 Wi ) BRSPSt o e
t@g \}I@ése&?t‘itgg% Ibﬁﬁcblzﬂse cﬁg%ﬁgg{ﬁfe‘; @&@%‘ﬁo@f %t#l?c\%f% %ﬁ‘d Qbrmination

e genus t eferred o
(Medid & BrersuPén UrSveBitys @ODB).1%n eRampd) of the filipal pore
B. licheniform s, and B. coagul ans. The probiotic

asmatiompregses ean dadoned ebraparar Wrtiear byl Newpan ntitled

0 beain.wth. they can | ust purchased e.9. qr: : :
BRetaRrS b PR S g i e Bty e e v ik Qjcrgiol Mol Biol
Rk tap@han 6 Be63-HSUP U ng B dssiydd e SpoRisoph der Abhgal, yeast or
Bi osubtyl, Biosporin and many ot hers contai ni ng
Hadteermé nellothaterabovie thendoronsat shasedar he pyreiperidds) suppliers

can, be .pr.od

N R T N .
Qis‘%i‘%@tiﬁﬂl BURE RO CERPT AL 2R %%%dﬂgm?ﬂélEHRﬁ}@é“g@ﬁS) in the
The sone

atter can involve various ways of providin
dethefindhothke Tinstituee facFermantagican (Myakel Eng) add the American

t enperature, by ,changllang: salt concentration in the
Fene Grltwradhpdectiane(ABER) soktShned, by changi ng pH,

etc. Th eAﬁ?;g ip%Q'QI AHP8: @8%}% [g:l | ggitb%'r(ilég?reﬁfétﬁgﬁllﬁfyoghe spore

t he spor’e on process o

elilgand sMtacthlkite Svagtisd HEAN ube fRbddnkimebecdlnN@shss, cell
of Dr. de Vries entitled Bacillus cereus spore

galtyee Medivet and nonepane celds. Mbacaorbe done by making use of the

high density of the spores as compared to vegetative cells and cell debris.

In case of a spore culture, it is preferred to use a spore preparation
that is substantially pure (e.g. more than 90% phase bright spores as
determined by phase contrast microscopy).

In the products of the invention a wide range of spores can be
included, generally sufficient to consume from 108 to 10?2 CFU (colony forming
units) per day. Thus, a food product of the invention will generally comprise
106 to 10° CFU of probiotic spores per daily portion of the food product,
preferably 107 to 108 CFU. Preferably this range is consumed throughout the
day (e.g. 4 times a dose of 107 CFU to reach a total doses of 4X107 CFU a day)



10

15

20

25

30

(Thesi s Wageni ngen University, 2006). An exanpl e of
the fungal spore formation process can be found in a

w@apeniassi tten by Dr Neiman entitl ed Ascospor ePCT/NL2009/050129

formation in the yeast Saccharonyces cerevisiae
(Mcrobiol Ml Biol Rev. 2005, 69:565-584). Fungal
and/ or yeast spores and/or fu |, yeast or bacterial
cells that remain in the dormant phase can be

| i f e 0 ced. .
B EPSRRE, PR Bhsnfle GG B EbRoR) PRI ER g dairy

bag phrlucenThaaubwseaalf conry SehiinFeRnetd B @s(tBRSHf thie product
the Netherlands, the Institute for Fernentati on (Osaka

willl flepand onhdieariee padlatlymorgon: hihés wall veey fsmn EATEB)E to
[ ISA. f ducti it . .
BBl TR EhPbuBiiiy GRECmL o Tty e of datey

abin&isNEM fobfMrivenRt §dr&RZMIES SEEhl %ﬁﬁbﬁﬁ onGfhich basis the
. |

. I
cul ture nedi um and non-spore cells s can be done

byodaks nfjthesmvehtionepitefeyabiie nsinpyisefof tfiven JPé1ted 04 FU per ml,
d tati |1 d bris. |
b 1056 o0 (FEEbE: mifor Gogt afho 68 bsUBe Blspore
pr epar at THE rsﬁ)glﬁéts dah ﬁé"ﬂﬁﬁ&@%ﬂ al e R}brgle%]!o%lblgg ‘ggﬂ)&g ptagf?’é’]urization.

90% phase spores as term ne y

TRt A18S poshibleas DY Jpastdurihethy gshires SePdrdtbly, aadahenaitld them
a W de range of spores can be included, generally
suthe Biodmrogdyceonsume from 106 to 109 CFU (col ony

formng wnits r day. Thus, .a food produgt of the

nvent oot Bliararts PRSI se 0 BE S godee Gt treat or
phpRiw fhe RRAt8RcdLEaitAt nPOf 1ifeptishs bMeirhDWhcterial, fungal or
product, preferably 107 to 108 CFU. Preferably this

paragatic srigomsnfedidny dudlegastthntatdynal érapt contpmses a
dose of 107 CEU to reach a.total .doses of 4X107 .CFU a .
Gasvatutertits oarh s seGPecd by nithans pe e ipmmations of

ﬁ}gé)ngggog?gg% Yﬂé“st% At dn®fhd ﬁiﬂeXtiH@é,%&é&?t‘é‘:%m% %}E%nic

ony formng units per quantity o
piaadhied. Ghhdtironhtpemaalosyrhponss aee afsoanrdhirktoopdbtmem specific
This will vary from product. to product_ and from )
dBeateferuloat Bduatancece Hefiapbaclenpyloguindection. dhespiratory

PR LR L AR 3,200 e
B e8/5aBlon GREBY WhecPhrd QiR iRt yBdcbaialds viral (inter
alia common cold and influenza virus) infection or a combination thereof. This
1s also understood to mean: influenza the contagious viral infectious disease,
which often occurs as an epidemic. Other examples are severe inflammations
of the lung tissue due to various microorganisms, and pneumonitis, a term
which is typically used in case of a mild form of pneumonia. Further, this also
includes common cold, which 1s in fact an inflammation of the mucosa in the
nasal cavity and pharynx and/or the paranasal sinuses of the head (maxillary
sinuses and sinus cavities) and is particularly caused by the picorna viruses,
but also diseases related to CNSLD (Chronic Non-Specific Lung Disease) such

as asthma, chronic bronchitis and pulmonary emphysema. In fact, the above

means: all locations on or in the body where an imbalance can occur in the
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from104 to 108 CFU per ml, or from 105 to 107 CFU per
m . The spores can be included in the food product

whedoonespast euri zation. It is al so possibl e toP¢T/NBE2009/050129

pasteuri ze the spores separately, and then add themto
the food product. Anobngst othef , the probiotic spores
are used to prevent, treat or 'i‘pr ove the resistance
agai nst human infections of viral, bacterial, fungal
' f
HBTI&%S@%IC&'?I o aﬁ {gﬂlratlllgf Cpgr%tsélgtnsfh% I%UIBgla cg cap. oceur as c?h]fesult of

r ol rise roe

h%h@hgé ag ke inziegdofral maft@@auga lﬁﬁe@eﬁﬁ/ dad Mé@ﬂm@f bma@rﬁng an
t he mucosae of the stomach and the intestines, and

ndaeteomfpre hrbsitle the odneBhisaastalbi wvebdsrmlisegaptiagrbody will

Rk P P BT DL TE P BTG e PR TR o 1SR of the
Bﬁééﬁl&@bpqﬂlbglaﬁﬁ@s&%ﬁomrl se infections which relate
to inflanmmation of the smaller airways (bronchitis)

ﬂi‘he q:hrobloelc&mwswt}m/c drientsed ial ha) lohgdife rpradu«ms of |tha|1nvention can
cold and i nfl ue za i.rus) i cti

¢ Oh T sphariooh Aser sare tande gt indelsedsly rgbwotics food
gﬁﬂzﬂmt' 8, | %ﬁ@l(% Be §QALRGF RYUSIM S sﬂé)gre eGih &Uﬁld be combined

I Sease, ten occurs as an e

exanpheheobRYR Rrhinf inadport fons 1ﬂftht3 h,anidﬂm@gtluf%spmduct It is
due to various nlcroorganlsns and pneunnnltls a term
Aksoatpspidle ypp@rabu;e u@é@l than gaw@beﬁtuasmfﬁuw inotparefiorm in a long-

RRSERR R e By R 2o s R TR Budifttly surains in

E‘}f@&@' fo%\&htaheaﬂfbd%a)r YA %hé@)%@uct"srb‘f tRELAERHn ShdHEeEntages of
he head (naxill % sinuses and sinus cavities) and

pmmaMCs qubaideyl i IMyoﬁstp@r@ﬂ)mnriae furthisebrodsiened by the

al sgeas rel d to D (Chron S eC| .
PRGid SReBotispibdantS Mrabiosic s aLeBR ey Prg. diggstible food
AT tﬁﬁp‘é‘%‘ﬁeﬁ%@% ik @”%er A ﬁ%%‘féﬂéé“@%fﬁtmg the
goouth and/ohebavityed onei orraohhnteai nam]realotf y)apt@mem the intestines
Thi s_ i mbal ance can occur as a.result of a chan

fnegabivcitisr qadew. Aaddbaisinnspee dast bealsh. Bhe b@eﬂl ngpn prebiotic
g&@étﬁﬁ)glésl 5]1% n- Idl%esg blg ohgg%}qccﬁgh eg eE%?mHLP pabﬁe prebiotics

usua |nvo vVes I Seas
heSHislktd AR IgaTAGaldl¥ok A hdRTes! autbleﬁm ol Q@ﬂlg Bua@fs inulin,

free of the

fucose-containing oligosaccharides, beta glycans, carob flour, gums, pectins,
sialyloligosaccharides, sialyllactose, galactans with short or long chains, and
nucleotides. Regular amounts of these substances are known to the skilled
person and will preferably be about up to 0.1-10 grams, preferably 1-5 grams,
or 2-3 grams a day dependent on the prebiotic substances.

The dairy products according to the invention can be produced in a
manner known for these products (i.e. obtaining milk from a cow, goat, or
other dairy farm animal and subjecting it to the usual treatments to obtain
milk or other dairy drinks such a yoghurt drinks, chocolate milk, and the like).

In general these products may or may not comprise ingredients such as a

source of protein, a source of lipids, a source of carbohydrate. The products



i nfection or inbalance again. The probiotic spores
that are used in the long-life products of the
wo pwentdisen can be of different origin. A so, SPOI/SBE200¥N50129
be conbined in a long-life probiotics food product.
For exanpl e one strain of BacL%{us in spore formcould
be conbi ned with another probiotic strain in spore
formin the same long-life product. It is also
[ - i
BT o AL BT pRL RIS PR B bE L L T Jelyeen 0 and
500kcADpEr 1O@MIpraddiibe @it holddimligisiiaingisi forsPatteproducts
formin one product). In the products of the invention
aerordnean ﬁg?elgwﬁfltlpfloEh@tgeél@Y«?(lmO@WQﬁé‘aOlil of tiheryfaﬁdrfr@mt

br oad dd
SPObEH SR R e RS 1 b1, BRE g e el
non- di gepkiiloben Be%m%gg edixe Ibh%faw agoatgem;épc bakh el Thhe product

af fect the host by selectivéely stinulating the grow
andfiok ot alsbthe @f tlonkass of dtaum dlearmativiesy swfh basteri a
in the intestines (notably the colon), and thus

i mprove host health. The best-known prebiotic

subst ances are non-digesti bl e oligosacchari des.
Exanpl es of suitable prebiotics are fructo and/ or

gal act o-ol i gosaccharides, with short or |ong chains,

i nulin, fucose-containing oligosaccharides, beta

gl ycans, carob flour, gums, pectins,

si al yl ol i gosaccharides, sialyllactose, galactans wth
short or long chains, and nucl eoti des. Regul ar anounts
of these substances are known to the skilled person
and will preferably be about up to 0.1-10 grans,
preferably 1-5 grans, or 2-3 grans a day dependent on
the prebiotic substances. The dairy products according
to the invention can be produced in a manner known for
t hese products (i.e. obtaining mlk froma cow, goat,
or other dairy farm ani mal and subjecting it to the
usual treatnents to obtain mlk or other dairy drinks
such a yoghurt drinks, chocolate mlk, and the like).
In general these products nay or nay not conprise

i ngredi ents such as a source of protein, a source of
lipids, a source of carbohydrate. The productsmy be
di et products or not, with a caloric content
preferably in between 0 and 500 kcal per 100 mi
product. This holds, nutatis nutandis, for fruit
product s
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according to the invention. The general conposition of
dairy and fruit products, preferably drinks or

waeonganssat es, is fully known in the field. MP&RI/SRZNOYOS0129

frome.g. cow, buffalo, goat, sheep, or canel. The
product or drink can al so be n7the basis of dairy
al ternatives, such as soy. Exag]pl es Exanple 1 500 litre
skimed m |k was standardised to yield a mlk liquid
with a protein content of e.g. 35.8% protein/mlKk
solids non fat with | actose or whey perneate.
Separ at eExanfplss kg Cardi o Aid phytosterols from ADM
(contai ning >56% total phytosterols; 40-58% bet a-
sitosterol; 0-5% beta-sitostanol; 20-30% canpesterol;
5% o estanol ; 14-22% stigmasterol; <3%
F488'Cdst erol ; < 3% other sterols or stands) were
500 ¢drd Ot cliahilkied 5 daPIREHTh REelnd Ml liguiivith a protein
m xing. This fat/sterol mxture is added to the mlKk
vorgehabf ey 86t9% prawiviesitk isbbds asnffet wotdslactiee or Wkey permeate.

LLJuL s Dested Lo 120, by Koun LSGi) AUESe e s o
:Jhﬂ?)s }g, hﬁ)n5é%ad’é%g-%ﬁtroggergﬂtd%%l}?etglsgﬁ)tst%fuflegf)-.%f% Bampesterol;
al[ing f1'l'm evapor ator and ’evaporated to a solids

€6 ethpedtaaphriax 2rmtselgm 24 %ol Urdey bitdieicdewroRi<P8% ather sterols
the second effect, the fat m xture with sterols was

e glenols erecrideshio fheoht Teacsiomycamerisingpam elewhgoomixing.

-t requi red evapoyation.tinme; l.ndhe .sane way, a .
Db P Bi o Pl BB T ViRdbh PGB A felgrbed as
foiewporated. The mlIk with fat, sterols and,
sphi ngol i pi ds was honogeni sed in a two-step
Rorogdhilserd veashéatedgartiZ08C dyskrevbéedeenues,Fellowed by
m cronmefer and_ 0.47 mcroneter (nmeasured. wth caoulter.
Elgﬁ_tgnéezgﬁe:{lténg ey % ngnm%g% rﬁl’ﬁ]ﬁ%ﬁ'}ﬁﬁ? wa %bﬁn arans%erre(ei into the
ghg! BoPh- AVEY Y &KhabBFd tor %ﬂeﬁﬁiﬂwa% {Nesolids content of
stability of the evaporate, phosphates and/or citrates

appttoxi maasllydhit eEndee thel de&n pipes ot tlke addoar] edttdt ttihefat mixture
of a dormant culture (e.g. Bacillus subtilis)

Pildhstsspleetiapeddedinpsonpantdiosory aamy diiribhiged over 80% of the
g%c?tﬁgea({s%gfo%attﬁn%rlr‘n%k IIrlntilg syfntehwgy grﬁ/olgP h&)?({ fr%%ﬂtoﬁ%tomprising
milksphingolipids was incorporated. The milk with fat, sterols and,
sphingolipids was homogenised in a two-step homogeniser to a fat particle size
between 0.36 micrometer and 0.47 micrometer (measured with coulter LS13
320) to yield a milk concentrate with a cholesterol-lowering effect. Depending
on the stability of the evaporate, phosphates and/or citrates and/or carbonates
are added. The milk after addition of a dormant culture (e.g. Bacillus subtilis)
was transported over a distance of 300 km and there standardised to drink

milk with a dry matter content of 12.5%.

Example 2
A yoghurt was prepared under standard condition trough a

fermentation procedure involving a selection of Lactobacillus cultures. To the
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Exanpl e 2 A yoghurt was prepared under standard
condition trough a fernentation procedure involving a

waedoeatdsen of Lactobacillus cultures. To theyoORtIINL20@9/050129

culture of Pichia pastori s was added at a
concentration of 2X106 CFU nml ., The yeast plate count
(CFU m) remai ned stable over ]a8 period of 4 weeks
after storage at 15 degrees Celcius. Exanple 3 The

g&g&d&%t QEL‘E‘%{)@FPJC'}#& g%%%sswﬁé‘ﬂdﬁ@& :@& 'auéon%{aﬁti’a%io‘ﬂ dfi2x108
efmnate in e presence of a specific mXxture o
aFUyelathdsyeast pRite couha GRS/ mA raan aingd dtaBRbVerd period of 4
juice is prepared that contains naturally present
vieehmipfer sheraghat odesreas Ggldisw concentrati on of

am no acids. An exanple of an amno acid that was | ow

in concentration in the fruit juice was the amno acid
Eyhasiipe The fruit juice has a pHin between 2.5 and

4.5. The pure Breuibacillus breuis and Bacillus breuis

spores e added g0 the.fruit juicedn. S .
concent r K0 SROGES B g sl £ dlifsprepinariy serminate
Rasheprdseaks @f‘a%{b@@i@ﬁ%nﬁ&ﬁré’ seAmiNbLeidshethallaRhndhk. An
spores survived the pasteurisation process. After one

yerargesh ameddeudfjuideiis pitepatedathadicoherienmatenply areseds vitamins

rag%ng from5- 50 degr ees Celcius, it .%/lvas shown \i\n tP .

padaabrentaiet 1oV nFeRTAHGNH A IRAGHID iR £XPLe of an amino
J r .

LSO EELSal e, T e oS 890 i

tawsirnenhedi-aityuicrimang plhin bettwedql 2aBencddrs. Thd kure

agar. Exanple 4 An_orange based fruit juice is

|
Freyhpadivs gy sorb Roediieob v angrorps ivtese seiigd to gbefruit juice in

o] n.practi fAi Ul manuf act urers. . The ..
FEPEEBAAER oRBix e Gty md EhE SnAP AR BassePBipiig process
Aa%ZRRdWRIFe HER GOV of AR s;pbicést sivivie thdhgafeteishHbE Process.
spores were added to the fruit juice in a

Abtrer emeryapir shoxsige k6 hGRdyink. atAlitfere18 tepmdre tetesriageing from 5 —
is drink at different te ratures. a .0 at 2

O et ser i Hawa® PHOPHEV i stEan g R eq g that the

BASKAY WM remarkably unaffected. The CFU/ml were under some storage

conditions around 5X105 as was determined by counting colony forming units

on plate count milk agar.

Example 4

An orange based fruit juice is prepared from concentrated orange juice
powder as is common practise by fruit juice manufacturers. The juice was
mildly pasteurized and spores of Aspergillus oryzae were added to the fruit
drink. The pure fungal spores were added to the fruit juice in a concentration
of 106 CFU/ml. After 3 months storage of this drink at different temperatures
at 5, 10 at 20 degrees Celcius and in the dark (meaning that the packaging
material did not leave any light through), it was shown with sensory and shelf-

life testing that the product is not effected. Similarly it is expected that after 1
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material did not |eave any |ight through), it was
shown with sensory and shelflife testing that the

w@emdaoised s not effected. Simlarly it is expertENL2I0ND50129

after land 2 years of shelf-life testing in the dark
that the product will not be affected as will be shown
Wi th sensory and shelf-life t ing. Exanple 5 A
natural drinking yoghurt w thout flavor and a pH of

: o . Ut
Ah et S ERALE (Rl ARE L SRk SRR GHe PLER VR A be affected
45w38 egiRes wigh sénsory Birl dallttfpastien i zati on was
performed according to characteristic heating and
cooling profiles. Another sterilization process was
Eont ipgu%us i n which several nethods were used rangi ng
FBM2€30 seconds at tenperatures from 110 to 65
degr e&sy 116l UBinkingr @H A% 8oL IfRKIoRhyPANPHE oM8found 4 was
enriched with different spores: Bacillus subtilis,
Bastiebirize d punthl diffeaentt Batillzationf inekluslsae.gaa batch pasteurization 10

concentratjon_of 10E7 Um. Al these spores.were
2959 Bure %a%g@e‘ieegrﬁ% WsprT&geeLaEﬁh Pa8teYH 2ty 8P performed

Festl] o Sl RSEC R Sg LB b ol rariizaion
phsvdbs & aandndimahds iyeahichRicatealcmdtiiods wkragasd shmoyed from 2-30

a slight decrease of the nunber of spores present in
serongs ghtiremprdateresofspn ebt@ @i §5ndesegeswCaigpus. Thereafter the

SPTRRAP R 5L ARy P 5o S Tkl b Bacitos
buadeuNAMBS BaRAlpe FlexS 8ht ROVSHdehytdtior\RIPEI GEBWTHE/ml. All these
(si naasappel net vruchtvliees mld), en Appelsientje

appes Veroeti¥l% prded pswéeterennéed Hed phissh @adihstusicroscopy. The
tilis spores,until concentration of 4X106 CFU m.

ditrreas Seghs JankadveRg aredodorhy ditiost thipPadtes Eynne from 5-

gb Qiegféé'ék@?l‘éﬁfsefo%t 0% Bdnd a%‘?ﬂF 98%1‘.%5%(!3 BSuRhiBDagar showed a

egrees Celsius and the survival "of spores was

glegletr deaedsafdfethe2@dumbet hs. spdreappeasedin hat afdhent and sensory

col ony_counts that nore then 1% of the 4X106 CFU ni

sty dyd ot pleew adyoreaydr kedhelliffessaceExanpl e 7 Bacteri al

spores that are pure and w thout vegetative cells,

enzymati c

Example 6

3 different fruit drinks with pH ranges from 3.0 to 4.5 know under the
trade names Coolbest Acai powerfruit, Appelsientje (sinaasappel met
vruchtvlees mild), en Appelsientje appel (troebel, mild) were enriched with
Bacillus subtilis spores until a concentration of 4X106 CFU/ml and pasteurized
during 1 second at 95 degrees Celcius. The drinks were stored at 7 degrees
Celsius and 20 degrees Celsius and the survival of spores was determined after
22 months. It appeared that after colony counts that more then 1% of the
4X108 CFU/ml survived these storage conditions.
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activity and left over fromgrowh nedia were isol ated
froma solid phase (spores were harvested by washi ng

wo bmoguisbeaace with water) and |iquid culture (SPOr/SLY®H/@50129

produced in the liquid nmedium nethod. The purity of
the spores is essential for s of the nentioned
applications as described in the exanples (e.g.
exanpl e 5). The spore preparations should be produced

i rity of >99% and in sone cases a purity of
%ggﬁfﬁught do whil e dependent on the carrier even a

pr epaBatic@hlofporls Thit Rue ipureraghtwitRo@svaggative cells, enzymatic
determined with a Fhase contrast mcr oscoge/t These
petepay aandreftageerp @parge"dwmhtmedlwer@dlsb ed igam a solid phase

GRS et ot e A BB iR B hiab TR Sufle) 2 iRl culture

@%&@ wekth to#h ubRbirt{Re 1I}euimﬁllemuﬁl51 ﬁle%ﬁea e’Fhé?)QMitS’r d?€he spores is
washed at | east 4-10 tines with distil

éss:slelnmmdobyomesrfpé)reaMenmouadtdwlhamoascaafs disxesibeyl iofthe examples

he types. o s (e.g with centrif | forces or

LT Ble Dol & ERIFS) Piepar BEERS shauliebe r BEp pApyithra purity of
0,S |

ng/ PR4 98 s%ﬂ?é)@g]scésdé]]pr E-Ir%?l ow— 8o% ﬁggﬁl g hﬂé d%lpﬁndent on the

UCt was prepare at an

@a@-@bit:é\&nvw pliedarattioaf ofadd 05 %0p ity nigh K d6'v8 vamldetermmed with a
st andar di sed production procedures. The m |k (derived)
phasiuconiyast anipoicarsd Thpse nrepprafiers 9F%d€f§§a¥€ﬁi wrtletp method

enper at ure decr r.ad rom 130 tq

bl SEP BEPLIATEr S SREcERE U ot b an ks R volume) of the

BRIVRES] UbhbohSiesdesat eGe rrbfégeﬁenﬁlerg rahe dppré eaghed medium.

To this evaporated m | k product a concentration of 0%

Nwmal]af thacpotasathioond bk \Ea$hﬂdaﬂ rasthidt H) simges wiidisdistilled water

Create sweet. a co nse LK with a,l .

Eilfovved By & StreBioRomche 1%053?981?%3&‘ e dbéte £ oS (.2 with
Vi hei 1

“3#?&.}’%?9* FcEv e FRENRY SdiBOh e St ShaXdIepbtity of the

em:keecsndﬁmﬁdnm | ks were inoculated with Saccharonyces

cereui siae, Aspergillus oryzae, Aspergillus niger,

Aspergil |l ussoyae, Bacillus subtilis, Bacillus

megat erium Bacillus pum lus, Bacillus breuis spores

Ardngrle@or mant cells. It appeared that all
concentrations of CFU m

A condensed milk product was prepared from low-fat and high fat
milk products with a pH of about 6 to 7 by known and standardised production
procedures. The milk (derived) product was evaporated by a step wise process
in which the temperature decrease gradually from 130 to 75 degrees Celcius
(or vice versa) for certain time periods until the desired milk concentrate is
reached. To this evaporated milk product a concentration of 0% until a
concentration of saturation with sugar was added to create a sweet and
condensed milk with a long shelf-life. This product has a very low water
activity which makes that spores or dormant cells stay in their dormant phase
of the life-cycle. The different sweet and condensed milks were inoculated with

Saccharomyces cerevisiae, Aspergillus oryzae, Aspergillus niger, Aspergillus
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remai ned stable for at |least 16 nonths after storage
at anbi ent tenperature. Exanple 9 Spores of

w@amehasednyces boul ardi, Saccharomyces cer eui SPEENL2009/050129

Aspergil lus oryzae, Aspergilus niger, Aspergillus
soyae, Bacillus subtilis, BaciJlus thuringiensis, B.
licheniforms, B. cereus, B. aterium Paeni bacillus
pol ymyxa, B. pumlus, B. polyfernmenticus, B. cluasii,
Egdea?a SRS L R %&Qﬁ% lnlééﬁztéﬁﬁ O%H%s punTilus, Bacillus brevis
us sporogenes, coagul’ans . “pol'ynyxa,
B b1t emolsgod ¢isn et @11, X‘edplaéa]f@dl”bﬂ}laﬁ talladdneestratioh® 6f CFU/ml
CFU g powder in different badges with Lactose, Vivinal
wsagngl sieblectosmt lpast ¥ mopthp afterisbersge.aj. amh@@é temgerature.
are know under the nane Dem nal 90 and Hi protal 90.
During a period of 1 year the counts (CFU/ g) were
FRasyled every 4 nonths and in these products that
were store at 20 degrees Celcius the colony formng
uni t sSperesi afe¥hcbastrantes(taulardyobe cdiB oartdeg yere Gilas
. Algng-life food oduct crrprl ng probjiot.ic -
éﬁ@%{ﬁl@h@ OTH7E: ASPIHRALSYE e ADerey %ﬁgyfszf GilJga subtilis,
PeOAR yAGSREThEG, BOLEha! Torinis/BeEsics! BE gepér%c
organi sns are selected fromthe group consistin
Pamgab,ac;léasspolamyxhaﬁ puina leg A @y et mepticub,aBi dnaszi% BA
g-life food uct accordi cl
ﬁ%’%ﬂ%’r‘ﬁgé%?f’ Jﬁ@tgﬁpowaia b h’@f%ﬂ?%"%’éﬁsi 8. coagulans,
I o) of
?;h go@Jn‘? X dlBﬁ fg(ﬁg}li a?}grz’psr %P&h%&g& a{tdé ﬁ%&&?f%g%qﬁo CFU/g
powdesin dfffarknddhtyePWIHILESt0SP) r‘éfveﬁabG!DSiahd Yifde ek rotein
fruit juices, concentrates thereof in liquid or powder
PErIArabioap Gratthese Hertewte know |Uqasﬂ|ea the n@m@&emm 0 and

ducts th
L PRALE BLSGY SR PP EE el P R PR e 58 Rured every
RAGKILs ACCR thd@ $r0daps t%% v@éretéasrdaa@z@%gﬂee@@mms the
wherein the organisns in the dormant state are

sabey fednirgunitheegraougrd constant (all above 106 CFU/g).
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consi sting of Costridia and/or Bacillus and
preferably of B. subtilis, B. subtilis (natto), B.

w@oomwhuse4 B. |icheniform s, and B. coagul ans. 6PCHNL2009/050129

l ong-1ife food product according to any one of the
claims 1 to 4, wherein the orqgﬁisns in the dormant
state are selected fromthe group consisting of
Apergi |l lus oryzae, Aspergillus soyae, Hansenul a spp.
Torul opsi s spp., Candida spp., Saccharonyces spp.

Cl aui spora spp., Bretanomyces spp., Pichia spp.

Endonycess spp., Kl uy ueronyCrsnfpp., Rhizopus spp.,
Yarrowi a |ipolytica, Endomyces fibuliger, Penicillium

spp., mxtures thereof and m xtures with subspecies of

ostri diig and/.or cillus. 7. A.long-/.if.e food. .
 oduct - AdeBPAiRotboaie] et e Pipbiobiohgatismain a dormant
goRprising probiotic spores or probiotics in a dormant
phase of which the cells when | eaving this dormant or
8por e phadengdife foatiprelet aceasing he clangr Bdivheteif she Iprobiotic
as vitam n K2 a%“bi otics or LCPUFA' s) .that. pronote :
e BB ereseteste! TR B srourconsdeing Shiktsiadeditdngbacteria

. precedi ng cl ainms, conprising both
%%3§?§P?§§%§g?§§ﬁand cells, the cells being selected

Brom t heAdbagife dnsd piddigt @lccotida €o €RIINS1, dd@MpIsiAll drmant
cells, and mxtures thereof. 9. Along-life food

pregplcyeast osidickrrialcedlsy one of the preceding clains,

i t. has, b biected to a.ong-lif .
g, SFRE 5 BORESR FHLTE o Bk ctime
10ecdd R0 tHef &ro 9%nﬁ{:sg§$g%f REEPHIAGLth Op @i I affry drinkes,

the preceding cl ai s, rising 104 to 1010 CF
oot pnyed, coneargrateisttbprafl 1prohiidtor posyplerdsrpeevajairayes thereof
ortion of the food product r ef er abl rom 1Q3 to
g‘bh@u ¥ PHEPE" B}Té’if’ FEBeYted Bﬁqoﬁﬁés ?%e]}é@g ! wamﬁx%tpowder form,
f 0,109 CFU. 11. A long-life food
g{lg u{:x?ggéésc%q%@nfép%gﬁlg aim 10, wherein the product is
8. | i qui dAdonp1lifsifogl pfoducomedfaling td @8y Chnd qiehe mpireceding claims,

tmqal Ly of from 12,500 to 50,000,000 CFU 0Ber m, and
pihereingfieorganisasin olse dermest efatepae sglectadfrom the group

T N L
SUbSLaRE 0 P BERIILY, BELGLRHriniSNaAdB. &Rans.

6. A long-life food product according to any one of the claims 1 to 4,
wherein the organisms in the dormant state are selected from the group
consisting of Apergillus oryzae, Aspergillus soyae, Hansenula spp., Torulopsis
spp., Candida spp., Saccharomyces spp., Clavispora spp., Bretanomyces spp.,
Pichia spp., Endomycess spp., Kluyveromyces spp., Rhizopus spp., Yarrowia
lipolytica, Endomyces fibuliger, Penicillium spp., mixtures thereof and
mixtures with subspecies of Clostridia and/or Bacillus.

7. A long-life food product according to any one of the preceding claims,
comprising probiotic spores or probiotics in a dormant phase of which the cells
when leaving this dormant or spore phase can produce at least one ingredient

(such as vitamin K2, antibiotics or LCPUFA’s) that promote health benefits.
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consi sting of fructo-oligosaccharides,
gal act o- ol i gosacchari des,

wo eawstiossgal act ool i gosacchari des, inulin, PCT/NL2009/050129

fucose-contai ni ng ol i gosacchari des, beta gl ycans,
carob flour, guns, pectins, sig yloligosaccharides,
sialyllactose, gal actans, and cleotides. 13. A
| ong-1ife food product according to any one of the

Rrecedin 1;316?'1{}‘8 foa}’)f{‘ﬁfo‘%id%t Ao indbo §n9fonte*b€t‘ t}ﬂb (%)?géé?ﬁng claims,

éssenti a Vege Ive robi o

6618 pRisHIg bbth bﬂ-cml@m@ gporkd an%l dedRYthé E@ué Beich gedstied from the
according to any one of the preceding clainms, wherein

sratoeonftteng pf viebletelds, alon-weblnedlls, andrmizgeenthareof.
romh

ood pro%dtheéﬁgg$ tl%?ﬁé lIn@%égg?apﬁgnﬁfggggﬁﬁﬁmﬂhnngﬂnm

Ghal- 88y theh§¥oRiult BAS bREn FAhRcBEd 8 16WE-Nfe B&LSirisation treatment,
essential for vegetative growmh of the probiotic is

panmmﬂagbdﬁyfﬂﬂ$ﬁm@IEHﬂé food product according to any

f th
The car banghbat edoubeanficArord NegoRaY V8 GrBRpHCGng claims,
LGP 261 G 1@10'dﬁ‘ﬂﬂ(b6lgn% Jfgrrflﬁlénﬁﬂﬂs bif ofb‘?é)c‘ii(f %t])ores per daily

proguct ccording to an rece

pbeti@i of thefvodgssantt, @Ireﬂ‘e@abhye@etnam% mrl@ﬂFU omot&@referably
gyoblotlc is limting. 18. Along-life food product
espLaf HylOOCH; repst Iafefw(bbpfr@@eap%@o ePACKE). wherein

B oo NS b T RSP P, U e procuct s

aqkRndi |cBﬁlptr951ﬁ?Y)f eRen ahs td Qowcwgbml Eﬂht@lly wheheh 12,500 to
the pHis |im etative growmh of t

ﬁ@@@Dle(b@FUZDer ml @mg phfeﬁeealﬁlomf fmmdldl?ttoai&%‘rlfldngertml

70 0ne 00,805 PISSPYL D SLal ey ML LG b ococding climo.
B
odngistibg néfiueno-ofigasicchiiridhe grdactiotoligus aacharedds, Gnedo-galacto-
l)lrllggsla%lc}rlgrllgesz inulsml Ifunc]ots:e r(]:on rlgPrllg? (t)lllgosarcg}\{\grrJdes beta glycans,
carob flour, gums, pectins, sialyloligosaccharides, sialyllactose, galactans, and
nucleotides.

13. A long-life food product according to any one of the preceding claims,
wherein one or more of the vitamins essential for vegetative growth of the
probiotic organism, is limiting.

14. A long-life food product according to any one of the preceding claims,
wherein one or more of the minerals essential for vegetative growth of the
probiotic is limiting.

15. A long-life food product according to any one of the preceding claims,

wherein one or more of the amino acids essential for vegetative growth of the

probiotic is limiting.
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22. The use of probiotic spores, preferably selected
fromthe group of bacterial spores, yeast spores,

wo pvgalesspor es, and/ or dormant Bacterial, fungetT/Anziioenso129

yeast cells and/or m xtures thereof, as a probiotic
ingredient in a longlife foodéf oduct. 23. A use
according to claim?22, for th L{Jurpose of retaining
the shelflife of a long-life food product while

ignderi ng 1bNE 16 FOMEDrd R aBcd¥adR) 08 by 22 bRhEPYE eding claims,

wherein one or more of the carbohydrates essential for vegetative growth of
the probiotic is limiting.

17. A long-life food product according to any one of the preceding claims,
wherein light essential for vegetative growth of the probiotic is limiting.

18. A long-life food product according to any one of the preceding claims,
wherein a preservative that is limiting vegetative growth of the probiotic is
present.

19. A long-life food product according to any one of the preceding claims,
wherein the pH is limiting vegetative growth of the probiotics.

20. A long-life food product according to any one of the preceding claims,
wherein the temperature is limiting vegetative growth of the probiotics.

21. A long-life food product according to any one of the preceding claims,
wherein whatever kind of combination of any of the conditions as mentioned in
claim 13-20 is limiting probiotic growth.

22. The use of probiotic spores, preferably selected from the group of
bacterial spores, yeast spores, fungal spores, and/or dormant Bacterial, fungal
and/or yeast cells and/or mixtures thereof, as a probiotic ingredient in a long-
life food product.

23. A use according to claim 22, for the purpose of retaining the shelf-
life of a long-life food product while rendering the product into a probiotic food

product.



