WO 2009/116864PCT/NL2009/050129 Title: LONG-LIFE PROBIOTIC FOOD PRODUCT - The
invention pertains to a probiotics-containing food product, particularly a long-life food product. More
particularly the invention pertains to a liquid dairy product (like e.g. dairy drinks, dairy derived food
products and"@)¥bHdthgredients) or a fruit juice. Probiotics are d@‘%&%@"?ﬁ?@lw
microorganisms which when administered in adequate amounts confer a health benefit on the host
(FAO/WHO). By definition, all probiotics have a proven non-pathogenic character. In general these
health benefits are associated with improving the balance of human or animal micro flora in the
gastro-intestinal tract. 10The fact that microflora in the Gl-tract is important for human well being is
already known since long. For example, in 1970 a review paper entitled "Normal Fecal Flora of Man"
published in The Americ rnal o % ﬁwt 3 57-1465) starts with: The
influence of thzleb@f nce 0 ‘?Fﬁ;&n%?rkr‘l%fl orracj;l of the IHEQ%ISHY’;E%CF%@] he health and well-being 15 of the
host is well documented. Intestinal bacteria are reported to be implicated in metabolism of amongst
many other components: ¢carbohydrates (e.q. prebiotics,,sugars), proteins, fat chor%es erol,
nucleotides, hormones, vql%?nllﬁg%lrgbp% ge}‘"rt%lsgsl'ﬁﬁe%Brr%ghe?lnﬁ%—r%t%%ra&%%n 0%398%1 eets (z'}mongst others:
the natural resistance] iFimuniy g dsie 6ot gsisd cen ddrscand thelacigehec w? @t caripsriiumerous
publications have shown mechanistic anations and clinjcal studies show gfficacy that micro flora
appearing in the @Z@ﬁ%ﬁat Stinal %Péi&ﬁ?;@g %ﬁ'ﬁhg%ﬁgn%lrﬁggtif%%BF?S% 5%‘%’(5% §§ r]i)éé }ﬁcf%sc%%%c;. Also
the intestinal mieresfltved(and-edsentenporaiyucolamizing probiotic species) affects amongst other

aspects: gyt healt_h (e.g. "itgel'al functionalit mycus 25 rovy:[yh,n? ri}}heJﬁif%&r\%g ltlunct_ion,_ mucosal
immunity, defecation pat%?ﬁ 3#‘:@5%%5%%5%?& B?c%%?&?&le?%, vaglsnal nfections, skin disorders,
human WO 2009/1:16864RCT/ D20 201R2h2s confer a health benefit on the host

{FAO/WHO). By definition, all probiotics have a proven non-pathogenic

character. In general these health benefits are associated with improving the

balance of human or animal micro flora in the gastro-intestinal tract.

10 The fact that microflora in the Gl-tract is important for human well
being is already known since long. For example, in 1970 a review paper
entitled “Normal Fecal Flora of Man” published in The American Journal of
Clinical Nutrition (Vol. 23: pp. 1457-1465) starts with: The influence of the
balance of the normal flora of the intestinal tract on the health and well-being

15  of the host is well documented. Intestinal bacteria are reported to be
implicated in metabolism of amongst 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

20  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

25  growth, epithelial barrier function, mucosal immunity, defecation patterns,

intestinal transit), atopic disorders, vaginal infections, skin disorders, human



wellbeing and human moods. In fact one can state that microflora is effective in any place in or on the

human body. The invention relates to food products, particularly having a dairy and/or fruit:(juice)
origin. These products are particularly of the type generally 5 intended for d,raﬂibtg%rgl%%{r}lgg)gtion and

intended to K¢ é“%b@i?ﬂ/e effect on human or animal health, and/or to ir’rI;grove uman’or animal
inconvenience. The intended effects are believed to relate to restoring, recovering, balancing or
enforcing the microbial ecology that is naturally preseft in and on human or animal bodies. 10lt is
well-known to provide dairy products that comprise probiotic micro-organisms, normally from the

genus Lactobagllys, 0. haetahasilus pareceisel. agioharls cesel aiopReilys delvetcus,

Lactobacillus rhamrtosts, and Lactobacillus johnsonii, lactobacillus acidophilus, Lactobacillus
salivarius, Lactobauilusor btieersraredfuheagemsky15Bifidobacterium like e.g. Bifidobacteriurn

animalis, Bifidobacteriu ' (i ' ifi ifidab iLm | Bifi rium
longum, Bifidobacteriumﬁgéﬁv%%%gﬁgéﬁ%r%ﬁﬁg}gﬁg%%ﬁgfi&%&%ﬁ erggtl?égllr?s%fsed as
probiotics. Alfreddisdietisdiaied) iprlon7 Bhswainrof Beeherichrr tich ot thélfedevotenssidr who

fought in the FiryWerdanagd wie i:aanehdayelonenterastli’s dudng. sieuarg,putbreak of

shigellosis. Since antibiotics wére not yet discovered, this strain was used with success to treat acute
cases of infecthusimestinandiddesd shsanondlosizrapk dhigelosis)a pinotherwalt kmieiexample is
Lactobacillus dalbrysekdsuise, Aulgarisus.a.aon malls anduion snore. (aping:bagietal sirain that is
one of several acteria useg for the proguctlon of yogurt. llya llyich Mechnikov, a Russian Biologist
was convincecbofehiitnpotiesis trabiedatalathSuaipia bisadbhpresepporteddie lbrgrandhealthy
lifespans of Buall%%lql%rf oIS isants. It is suggested that this was due to the probiotic species Lactobacillus
bulgaricus present in yoghurt. 0. Adolfsson et al. described in the American Journal of Clinical 30
Nutrition {2004, volume 80 ipme2i5:256) thvaprvuitrdatsebridutias maédisalprise probiotic

micro-organisms, normally from the genus Lactobacillus e.g. Laciobacillus
paracasei, Lactobacillus casel, lactobacillus helveticus, Lactobacillus
rhamnosus, and Lactobactllus johnsonii, lactobacilius acidophilus,
Lactobacillus salivarius, Lactobacillus or others and of the genus

15  Bifidobacterium like e.g. Bifidobacterium animalis, Bifidobacterium lactis,
Bifidobacterium bifidum, Bifidobacterium Breve, Bifidobacterium longum,
Bifidobacterium lactis, Bifidobacterium infantis, and others. Also other strains
are used as probiotics. Alfred Nissle isolated in 1917 a strain of Escherichia
coli from the feces of a soldier who fought in the First World War and who did

20  not develop enterocolitis during a severe outbreak of shigellosis. Since
antibiotics were not vet discovered, this strain was used with success to treat
acute cases of infectious intestinal diseases (salmonellosis and shigellosis).
Another well know example 1s Lactobacillus delbrueckii subsp. bulgaricus, a
non motile and non spore forming bacterial strain that is one of several

25  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

30  Nutrition (2004, volume 80, pp. 245-256) that Yoghurt itself also has medical



WO 2009/116864PCT/NL2009/050129 3 uses, in particular for a variety of gastrointestinal conditions
and Ripudaman S. Beniwal, et al. reported in Digestive Diseases and Sciences (volume 48, pp.
2077-2082) the beneficial effects in preventing antibiotic-associated diarrhoea. Without wishing to be
bound by thé%%"ﬂ?@%?ﬁ?éntors firmly believe that the 5described beneficidlefed¥ % fked to the
lactic acid bacteria present in these yoghurts. Certain probiotic strains are capable of producing
bioactive components that might add up to the direct éffect that a probiotic strain can have or in some
cases can deliver. A good example of this additional advantage 10 of a probiotic strain is Bacillus

subtilis var. natto that is producing vitamin. t ' ion.of bones.
Another exam ﬁaecszb{ﬂop é)g f\ﬁ%{)fr:%lé%%}lrsgp|‘o'r§i é%é@%%%@%@%%%)%%@%%ﬁg% g&%ﬁ%%g%amities of
LCRUFA's (long ¢hainwedyairsatemaie ity Riges) vn d8 sevsich ard hidowks deiduhat d8nregulate
cytoskeleton fupctionality. of.epithelial cell nd thr that epithelial barr
;%?%gé%) Ehe%eﬁlseﬁfglzza% écfiﬂé%tg (}“j% é)re quzztn aﬁﬁ{) gt% a oé

?fitfé‘d"atﬂgﬂ%'%a.\( et
another exam us subtilis that can pro e antibiotits that can modulate the gastrointestinal

microflora.  Withithe application lof brotidtistiredajrytprotucts withieriinitedl shelftlifet isawell known.,
The application, of probiptics in fruit juices or other kind of 20 juices | I d area.
The foregaing BB S A S B O S B Rl I g
refrigerated statage. Wighyrdairy products and fruit juices are produced as long-life products, that can

be stored non-refrigerated. roblem.is that probigtics cannot be | [ 56 roducts 25
without adversely affectinfggkf'sotrgjue1 ré)rp |zsclhcggttl|§é% %ﬁe Iﬁ%?éﬂ%é)qﬁ%%ggo%%%ﬁé%% thé)shelf-life would
remove the verpnaisoredtetth af pighuctddsuptasienyxifs défeytpivductsrahthfruit fraces;aprobiotic
micro-organisms cannot be effectivelx use

manner in whic agﬁgrlé%gsﬂﬁéefg%sc?%rg uc%ls,{%%tlae eegb?écg\?leg%d% ;Bﬁ??g':i@%%f\gcés% t%%%%%%&%%{g %\I?Ciit?l i
probiotic hiicroefirganigringic strain is Bacillus subtilis var. natto that is producing vitamin K2
that helps to protect against the degeneration of bones. Another example
could be Mortiella spp. (spp. stands for subspecies) that produces large
guantities of LCPUFA’s (long chain polyunsaturated fatty acids) under which
arachidonic acid that can regulate cytoskeleton functionality of epithelial cells
15  and through that epithelial barrier functionality. Yet another example is
Bacillus subtilis that can produce antibiotics that can modulate the gastro-
intestinal microflora.
The application of probiotics in dairy products with a limited shelf-
life is well known. The application of probiotics in fruit juices or other kind of
20  juices is 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 inéiuded in these products
25  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

30  with probiotic micro-organisms.



3a In a first aspect, there is provided a long-life food product selected from the group consisting of
dairy products having a non-refrigerated shelf-life of more than 12 days, fruit juices having a
non-refrigerated storage period of 13 to 26 weeksyand fruit-juice containing drinks having a
non-refrigerated storage period of at least 3 months, comprising probiotic organisms in a dointant
state. In a second aspect, there is provided the use of probotic spores, preferably selected from

the group of bactgriafspasgsety @astSppresidengah spaRSHeadRudeiniant BasstiahJwagal and/or
yeast cells and/or mixtures thereof, as a probotic in%[edient in a long-life food product selected from

the group*C8sIElAag bAREHPHOMIS RN 2ORIRIFEFIGES R UHEE- e BPFRRahkh 98 Yays, fruit
juices haviingt JueR-tefvigeratagdsterage pediaehaiock3iai38 weeksoans fuikiyisecantaiing drinks
having a non-refrigerated storage period of at least 3 months. WO 2009/116864PCT/NL2009/050129
4 ThETARRABnEr S ot B duclOb RIS te I8 pPSHAE: tatleitfist by TRIRBFedients per

se or by a-speeishFeatment @Lrga@mnisip@@@mab{gtzﬁad can be stored for an extended period of time
(e.g. two or more weeks, preferably several mont_r%{%ﬁnd more preferably several years, as 5 further

defined below) afldmuSCPrefs deHmBieRTRORHitHs, 4ss. RbITORRIE atRd i BretrblBetter

address tbedexruping desipubeimmasion promdess4a eperanbogimepbrasangrlifedaachproduct
comprisi probi?tiﬁagé%fnis s in a dormant stage,. This r ferséo fungal, yeast or bacterial spores 10
or dormarELTRE T A RIS, Y3 SRIE BB MINERES SRSTRGS"S PAEHIIRS BN B product

selected ﬂm{g-tge W@?Jprsalmisa‘t@@% Cfﬁif:g d{érgs@?afr@%ﬂyiwﬁﬁ @@d@@ﬁﬁf&ﬁ@mﬁg{aﬁng@ﬁéhﬁ péozll uct
comprising probioti east and/or bacterial spores or dormant cells. |n yet another embodiment,
the invenﬁ%‘%‘%@ﬁ‘ﬁ@ﬁ%ﬁ‘é%%%%@ﬁr D¢ é}ﬁeﬁ?ﬁf,t}’/‘é]ﬁgf Pexing arRmEErEsHsd siofsnant cells
as a probjaivihgiedient ipdongekfe @dfruit-juice containing drinks having a non-refrigerated

storage period of at least 3 months.



products, and particularly in pasteurized liquid food product selected from the group consisting of dairy
drinks, fruit juices, and concentrates thereof: The invention, in yet another embodiment, provides a
food product in the form of a food ingredient that has been derived from milk e Deminal 90 and/or
GUS 20 andyb? Het6LEMat are produced by Friesland Foods DOMO and/or Ay O ﬁesrg%jzgiry derived
ingredient that can be used for food purposes), fermented milk that contain probiotic spores or
dormant probiotic cells. In a further embodiment, the ifivention 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 25 probiotic food

product o the basis of g0 99 PIPEUSS AR YGEbe. B 10 S0 06 PIOGEE i hgssame way

as without having rendered it probiotic. The retaining of th e does not necessarily mean that
the shelf-life is@&etiphtssagredasnitscoeidberdifestepk(eithsroweyyby: treliptfodaction of probiotic

spores or dormant yedetative, gells, i will at apy,ratemeam thag dhe, A g1
2009/116864P}8:F e&;‘500%’/(?50162 5 %roguct re%nga.]i;ﬁs recogr%iazgablle as allglr?ggﬁf% f(;}g)% oﬁré%oﬁgt such as

referred to abowegndaslturthisr Sd?eﬁmehrhenéhfb@mi/\m#e pltﬁf@"dﬁ&)ﬁqw@ seRentage of reduced or
no microbial gr. W, ?\du(%}r% @5%@&?4%&@85&%%@%3155 ggtgﬁgg%ﬁ %%&R%&%f_{%?ﬂ}{?'y acidic 5

foods, andopar ocu a?rﬁy S, suchas fruit juices and yoghurt or yoghurt drinks, in which the dormant
probiotic organisfuszreataih viable for a longer period of time than living probiotics. It is remarked

that WO 20041080200 relates g s additin aL.ecahiets,3anres (6 {900 prodicts, agfably animal

feeds. The document 10 addresses the stability of probiotic'bacteria. The document does not relate to
the use of probistivibacténakyeasisdindot.fangagspieréwdidodnancapaalziongapbicyeast cells, or

combinations thereof in long-life prohiotic_food-pr refer. S ter s include
WO 20071066108 OGS A0 S0 S 1 S rtncs T tnlocy el B o Y August 15
2003, padés 338-845netung: Bt dLhFEMSIMivIobiclogyiRe viebsdvole 29 movdes september 2005,

Pages 813 83%05R211,8h 3l (RRISE andh ERIRnmEnial MIerOiRIRy oyl par aaigy 2002
pages 2344-2 5> "Noné relates to ongﬁlfeufoodepro ucts.
drinks, fruit juices, and concentrates thereof, the product comprising probiotic
fungal, yeast and/or bacterial spores or dormant cells. In yet another
embodiment, the invention pertains to the use of probiotic bacterial, yeast
15  and/or fungal spores or dormant cells as a probiotic ingredient in long-life food
products, and particularly in pasteurized liquid food product selected from the
groﬁp consisting of dairy drinks, fruit juices, and concentrates thereof. The
invention, in yet another embodiment, provides é food product in the form of a
food ingredient that has been derived from milk (e.g. Deminal 90 and/or GOS
20  andfor 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. Le., this aliows obtaining a
25  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 probioti.c. 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



The present invention uniquely provides for the possibility that one 20 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. SPEGiIRYIHAFEAN be used within this context preferably are seletie g?’ﬁg‘f??&%g present in
the (human) Gl-tract, and more preferably originate 25from the following genus: Lactobacillus,
Bifidobacterium, Veillonella, Desemzia, Coprococcus,Collinsella, Citrobacter, Turicibacter, Sutterella,
Subdoligranulum, Streptococcus, Sporobacter, Sporacetigenium, Ruminococcus, Roseburia, Proteus,
Prevotella, Parabacteroides Papi%li%acte illospira;: Meli ialister, .Clostridium,
Cedecea, BOCg%é)%(i: %%c %Irlllt{]lrirl?‘,séﬁ )(/) \% Zr';doﬁ[ﬂ%%(tét %ﬁ%ﬁg%%ﬁﬁgﬁ?%p |%E?§g?té§§? (eﬁstsWO
2009/116864P£hfl 20090 5@it2@6dkfiaedherasxn Baiawrostopes, Anaerofilum, Enterobacteriaceae,
Fermicutes, Atopobium, Alisti Akkermansia, Acine E ter ckie, Shi I% , anella,
Serratia, Mah,ella, Lach%s%ﬁgﬁféggigﬁé,a@i]g Irlré ﬁé? %ggg%‘gﬁ%énm%}ﬁ%% %%gr%m,
Eubacterium, Enttérgreecags Enfarsbacted vaiggeriheltaified spébiesxarélisdsiigitatsiiiom fungal
aroups ke yeasts ascomyceienavgonyeeles aad dapaqmveeies AL AG s e(giably from the
groups Asperglﬁus, Torul psis, Zygosaccharomyces, ansénula, andida, Saccharomyces,
Clavispora, BreteintimyoeshRichiac Avmytemtypeshidygosarohianayons, Endony tess,  ehyphopichia,
Zygosaccharomgcgﬁ],O%%Ié}llé)éﬁ%rr(l)m%ﬁes rMbuﬁ}%{ SRhizopus, Yarrowia, Endomyces, and/or Penicillium.
In accordance With the invention a speé@s rom ﬁ'né genus or group as mentioned above can be used
in a long-life probiotic fodd roductriked dban3OIBINIB283 polespifanteasdtom adtive form that
can appear when the right congtiti ns,for vegetative growth .are.not in t nvironment of the 15 cells,
and thus the c@ﬁx{/ﬂf’gt%s MRES Oogo%do%rr?n%@ﬁ%sf’ I?\%l%l% %%Ep%%r;mt%?o ?h@%iﬁ{é%%&?ggn that a
food-prodifct camprising phebictisi iy dopmabivfirmacaanat Daexdoudeeitotnasotoehprsing
probiotics that are no lopger,viabl ((i;[hesne neither, aid nor hamper the invention), | g% native
embodiment, dge}beelrll%?nog?%lrﬂlcmgat 50 %tr%ldaldt}fﬁgségsﬁpedoéhi ﬁ?ei,sgr%el sopl)ﬂreosle):%%%%% %%mﬁ’
circumstances fitrigavelt pessilie figrdahectobinantprebietesias Used-infageokdancéondth the invention to

ot A AR RR IR R PRI HIRHE T AP B RIRPIGFS In e
038/039260; Wolken et al.. Trends in Biotechnology, vol. 21, no. 8, 1 August
15 2008, pages 338-345; Hong et al., FEMS Microbiology Reviews, vol. 29, no 4., 1

september 2005, pages 813-835; Casuls et al., Applied and Envircnmental
Microbiology, vol. 68, no. b, May 2002, pages 2344-2352. None relates to long-
life food products.
The present invention uniquely provides for the possibility that one

20 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) Gl-tract, and more preferably originate

25  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,

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



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 25 be used in food products, it is

possible to combine unchanged probiotics and dormant probiotics (such ' umber ratio
ranging from o0 151818 90 or even 99:1 to 1:99. The fungal, yeas?%f@g?:@%{g%s%ggcies from the
genus or groups as mentioned above can be applied as a spore or as a non-spore product as 30
described herein as a probiotic in a long-life product, ®hich are by definition WO
2009/116864PCT/NL2009/050129 7 not pathogenic. It is therefore believed that basically all

non-pathogenig sisrohiakspesies ol ipgal yeasianshbasteraluinhatare avledosgmain in a

dormant or spore form state can be used in a long-life probiotic product. Bacterial spores (also known

as endospores}are &l vastifd e Afispragea by ASRRE B b YEcEfa R Shores are formed

within vegetativg, 6olis, d8R0KaNgIa) N ¥ESROMSENiAFoNRESS changssIhRIeMiEeMment. The original
bacterial cell r%plicates its genetic material, and one copy of this becomes surrgpunded by a tough

coating. The olit&ioei tHen tiiIHE AR RS Pe e HBHE A Xbr EHAT SRS IoTéTBAY Y the coating
against influenges s4chy L0as, heatk Gold. Jadintionr elack Ohneads.suGhAsBUE S vater or air.

Spores essentially are capable of germinating and thus providing growth of the hitherto sporulated

bacteria. B E R B Br SR YO PERHIRG P ASE ARG DI 9 ASE ARATURFHFERIS IR BT certain
environmental gongitigns ﬁ%ﬁg’ﬁ%@y%%%ﬂé%@ﬁﬁwééﬁ&ﬁ%%é@Hbﬁ%é?ﬁl!&f,at%%\éﬁ@a,mem,

asexual reproduction via vegetative spores or through mycelial fragmentation allows more rapid’

dispersal than SeslareBsatchiém BB ek Bl e BbYabH B the BAKINE Sfsast Saccharomyces
cerevisiae is a gospans ipdmiient Beplston.sEherspnstiaionafdhe.sgnipsrearge divided into two

phases. The first is the generation within _ R
10 Kluyveromyces, Mucor, Rhizopus, Yarrowia, Endomyces, and/or Penicillium.
In accordance with the invention a species from the genus or group
as mentioned above can be used in a long-life probiotic food product in a
dormant form (i.e. as spores or/and as & non active form that can appear when
the right conditions for vegetative growth are not in the environment of the
15  cells, and thus the cell will stay in rest or is dormant). It will be apparent to
the skilled person that a food-product comprising probiotics in dormant form
cannot be excluded from also comprising probiotics that are no longer viable
(these neither aid nor hamper the invention). In an alternative embodiment,
depending on the food product, its desired shelf life, and its preservation
20  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 (1.e. 60:40 to
40:60). However, considering the wide range of quantities of probiotics that can
25  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

30  described herein as a probiotic in a long-life product, which are by definition



20 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 resistgance :EO environmental stresses. Asexual spores colonli)zer Pewﬂgﬂr}{y‘qi(r%lgments upon
germination‘ggngﬂdéW?%n the environmental condition like for example water 25 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, funal o3 aejeriaaL cambinanan inalentin g A maL-5ade: A TBIRIEERHM for this WO
2009/116864PCT/NL2009/050129 8 invention is the spore form of the yeasts, fungi and/or bacteria but

there are also eﬁvh@riﬁi@wi@@@ﬁﬁmlha@k@embﬂﬁe@ﬁ@ avieranbstaye ke theswmprobiotic cells
from fungal, veast ahagieial adaia iBakAlENOLILSROR (N A pakel fasyng: g aiahiotic food

product according to the invention. After 5 consumption of the food product, the spores are allowed to
germinate, or the enviroriBasteal dondition(aibdamye tecdrananes ste o eitgngak sBacterial or

%’ﬂ%ﬁﬁﬁﬂﬁﬁs&% eygddbeltealiiibeneiis whate.aeadedneomaniaRiedo the

yeast cells6 in tﬁ%
consumption of t east, fungi or'bacteria themselves. The spores or dormant cells might also be
effective in theagdstiepdGuirtiestinataeaonahiie adilanstheled@enanttbe sporsgstasetwitheut becoming

vegetative (e-goggivg%ﬁwg?%téﬂyfa% w&gﬂ@ite@tﬂg%%%@é{adjﬂgtgm%ﬁiimm@ 0 of the.immune

system by the ¢ oteins, glycoprote ns or structures). Whilst the probiotic bacterial, fungal or
yeast spores checbe¢Smuonporaeddinto awaisnpbienglifotved prddbers dissingeation thost

preferably pertajs 0 pradcts e il A agHok L s ekl eserye dne pycteral

spores in the dormant stage. Upon consumption, this stage will be preserved through the stomach
(which ob\ioushy isean, acidicreniatonmentdrdipdmskidn eredsesmiil inestinetsriee sofeoate allowed

to essentially are capable of germinating and thus providing growth of the

hitherto sporulated bacteria.
Fungal spores are a resting phase displayed by yeast and fungal
cells under certain environmental conditions displayed by many fungal and
15  yeast cells. In its natural environment, asexual reproduction via vegetative
spores or through mycelial fragmentation allows more rapid dispersal than
sexual reproduction. For example, sporulation of the baker's yeast
Saccharomyces cerevisiae 1s a response to nutrient depletion. The construction
of the spores can be divided into two phases. The first is the generation within
20  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 muitilaminar spore wall that provides resistance to
environmental stresses. Asexual spores colonize new environments upon
germination dependent on the environmental condition like for example water
95  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

30  bacteria or combination thereof in a “dormant” stage. A preferred form for this



20 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 s%ecific environmental conditions like e.g. a low water acti\ﬁ'é;ﬁ\(g.gg i;(}q%?ﬂdensed milk),
products that B 1ot 8 tain specific nutritional requirements for the used' proﬁlo"%lc”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

pecome vegetalyen oD 0RO LBGR( 12 03 et AS. T pipduete Al tha AKeRlGRAAre stored

in @ manner un the spores and/or dormant celis will not germinate or under which the cells

remain dormamleogarehwmm@w%ﬁbﬁb@@mﬁ@}mﬁpr@f@rdmm@tm@mﬁm& the
spores are preygenle JJ%BEQ%%%{%? Preells 3l semained Aarmant, sueh:as agilic groducts,

nutrient limiting conditions, products with preservatives, and/or dark environment or a combination of

two or more ofathe seforé therdoaddeconetivng fend. modiertarnittion fiv ébmb}ﬁaﬂéﬁwﬁfﬁr—l and
preservatiyes) 'cgr‘é?éﬁgﬁﬁﬁ%%ﬁﬁsf@&ﬁ Seleried fiomyihe qraup sensisiing af dainpdrinfsyproducts that

are derived from e.g. yoghurt, but also dairy mgredier,l,ts (like €.g. lactose, whey and/or
casein proteinssvhteimirg rbeuoti)on poWddeaiazm thaiidercesn Artadentdmeafesgmereof. The pH of

these productsanags oenerall {19 27 il it icesal e o Rnth yOGu At At milk at

6-7). The invention is also applica o other acidic food products of which it is desired to provide

them in 15 a lowddife (xaﬁdeei/@nm_aapd@k@f_qqaizéapmwmsoémweé@@iwmmrw@ouage
cheese (pr 5)-iard.afieesas,oldiierent HRemng:Rerads: cheers akhasReen faimenteg or that gets
its typical taste after exposure to'bacterial or fungal, either’in or outside the cheese, or fruit
preparatibfis. Onesenalsoeappthilkeinléntibeitodsonuensed shitketines withourtdirgarsinewhich the

20 water activity.islow. AnothesARRliation can/nyalyg pagkagind.Malgrials {atwill leave the product

in the dark. _ .
 stimulation of the immune system by the cell wall proteins, glycoproteins or

structures).
Whilst the probiotic bacterial, fungal or veast spores can be
15 incorporated into a variety of long-life food products, the invention most
preferably pertains to products that are acidic. The acidity of the product will
preserve the bacterial spores in the dormant stage. Upon consumption, this
stage will be preserved through the stomach (which obviously is an acidic
environment). Upon pH increase in the intestines, the spores are allowed to
20 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
25  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.



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 25 for storage without refrigeration. By "storage" it is referred to the period between
the tamper-ﬁwo%oﬁ%%ga‘fng of the product, particularly the dairy drink or ﬁﬁﬁ/ﬁ%{éﬂ%{?%ﬁlﬁ?—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 30
similar wording in different languages) on the package. WO 2009/116864PCT/NL2009/050129 10

with eference to daiy piglcls. gkt ysh.as mik. shacelaie mil gl o

long-life product can have a e (non-refrigerated) of more than 12 days. Particularly, it refers to a
shelf-life (non-tbkigevated stiragbperod cellsmord trirgamdageaidpaeicwhiy ohiresllas 5 days to 6

months, preferaly. 6:14 moIhs, Andase ALSTetahlY ;24 manihs. fyeet sondensef mil can have

a storage life o years. For fruit juices a long-life product will generally have a she
(non-refrigeratedostoragEpehind) bl ty@enepkey Fritdjlicacmaiing ornk s4iivang shelf-life

(non-refriggrated, siRfagciperiad oL &6 Maplis qabeve. Thenegfaciaied-fsipaoe refers to

storage at ambient conditions, which may differ per climate region. Of course, occasionally, storage
outside of a refpigehatty vl quegeiNaivenvirotiviedt havngiotenipdrataceoibgidingwith vefrigerator

temperature, SRY g 10 7 haiaw 5.0, G WSk D ol piesiided hakJengife food products

i
are stored at stch low temperatures, the skilled person will fally 15 understand that the term "long-life"
refers to the abititylshstdvageith twhperapresatscieshal vf e gerstoetwviitesokitgehiratly be

o 5 ST L) 95 ST ARe SO BT P e
"long-life"L&xiste Ehgsghurt, but alsc dairy ingredients (like e.g. lactose, whey and/or casein

proteins containing products) in powder form, fruit juices, and concentrates
thereof. The pH of these products ranges generally from 2-7 (with fruit juices
at the low end, yoghurt at 4, full fat milk at 6-7). The invention is also
applicable to other acidic food products of which it is desired to provide them in

15  along-life (and eventual 'pasteurized) form such as cream cheese (pH 4.88) or
cottage cheese (pH 5), hard cheeses of different ripening periods, cheese that
has been fermented or that gets its typical taste after exposure o bacterial or
fungal, either in or outside the cheese, or fruit preparations. One can also
apply the invention to condensed milk with or without sugars in which the

20 water activity is low. Another application can involve 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

25  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 recognizabie with reference to a “best before” date (or

30 similar wording in different languages) on the package.



20 range from temperature treatments such as pasteurization and sterilization, 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 spgvrgg.ﬂ(f? Wfhe apparent that the invention does not apply to %C;fvg\}dlfl%éﬂ%do#ﬁ%nt 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, intth evenet of long-life products subjected to such
a process, the dormant probiotics can be applied to long-life food products, i.e. after these products

have been subjected to Regttieatment 30 ea%g?%sa&@@g, GAp IANgs Fanypastautizationto
sterilisation. WO 2009/116864PCVNL2009/050129 11 Long-life dairy products and fruit

products are gemaeliyobtdinst siristeiizatoenEdite prdtich rereha Y6 ¢arislis #rriRosf elevated
temperature ”?@ﬁ@&%ﬁ%&%@&%@é@a@%tm?t%&hﬁﬂe%m@f@w%egmmﬁ@%sﬁu't- Thus

regular pasteurized "tfresh” milk that can be stored for a few 5 weeks, if refrigerated, is treated by a

so-called HT STeprisesteg nghragmperindrefshonctirhen $hidasgaadpeatbarambrhenrdl refers to
heating at aboul, 126 Btk efsoesends: Raies than i.sush fissh pil-ngnveniongaparticularly

applied to pro s that are so pasteurized as to be suited for non-refrigerated storage (referred to, in
the context of thedatermidern sl asildneptifd pestesirzagerifeherl seors Hnyfootviseuets are

suable for longslle Ho1age IeeaR ISR ALlowRN AnditioRIAIBLAEIMILARIIDL AN Imitation

and/or presence of preservatives and/or lack of light in food products. Pasteurization |s{generally done
in a plurality ofrsubs8opierit tedf Feerbatiiantsioidin cosiagae dr tndativers, neraiblifatztemperature

in the range of fiam 6010 F305d Be.R6A1 JFORIMEBLBOE SRl RAFEU B R erated

10  storage refers to storage at ambient conditions, which may differ per climate
region. Of course, occasionally, storage outside of a refrigerator can occur in an
environment having a temperature coinciding with refrigerator temperature,
say up to 7°C or below, e.g. 0°C. Whilst it is thus not precluded that long-life
food products are stored at such low temperatures, the skilled person will fully

15 understand that the term “long-life™ refers to the ability of storage at
temperatures above that of a refrigerator, which will generally be higher than
8°C, particularly at least 10°C, and generally up to 50°C, particularly up to
40°C. Notably, such storage will be on the shelf of a store, e.g. at 15°C -25°C.

Various methods of rendering food products “long-life” exist. These

20 range from temperature treatments such as pasteurization and sterilization, 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

25  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, i.e. after these products have been subjected to heat-treatment

30 processes that can range from pasteurization to sterilisation.



not only dependent on the treated material but also on other conservation parameters like pH, storage
- temperature in stock, and water activity. A particular example of heat treatment is the UHT treatment

(Ultra 20 High Temperature). This can be generally referred to as ultra-pasteurization. Preferred

treatments a1 O fEf&red to in Tetra Pak Diary Processing Handbool?‘EfTo!FI gf%%/%sr%] ngcts) and

Steven Nagy, Fruit Juice Processing Technology. Particularly suitable UHT treatments are heating at
135-150C for 15-4 seconds (diary) and in the case oflfuit juice for 15-60 seconds at 95- 25 90C. A
further preferred treatment, notably for dairy products, is at a temperature of 138C or 143C for a

fraction of a second. An tBﬁEh?f@d@ﬁﬁﬁ?é%%ﬁ@Q%ﬁ HeAPENyE: ARARIRUrZAIOREAIMEDt

resulting in long-life products; is HHST (higher heat/shorter'term) — which lies in between HTST and
UHT in terms ohsteaanttiom Sirstensiz301 mespective vithee kaorseagiamteddsemmiapisdiding a

ong lfe, the W03 TO8RARC TINY20091ASR129: 2 el on Risleratly periaing da products that

can be stored outséll a refrigerator, and particularly products that have undergone a temperature
treatment to ackieuve tHisistatgsl Thpeabove redKes Partivillatheferendectatbeaddtia aHewever, the

5 weeks, if refrigerated, 1s treated by a so-called HTST process (“high
temperature/short time). This regular pasteurization generally refers to
heating at about 72°C for 15-20 seconds. Rather than to such “fresh” milk, the
invention is particularly applied to products that are so pasteurized as to be
suited for non-refrigerated storage (referred to, in the context of the invention,

10  as ‘long-life pasteurization’). Other reasons why food products are suitable for
long-life storage is because of low pH and/or low water-activity and/or nutrient
limitation and/or presence of preservatives and/or lack of light in food
products.

Pasteurization is generally done in a plurality of subsequent heat

15  treatments or in a single heat treatment, normally at a temperature in the
range of from 60°C to 110°C.The heat treatment process of pasteurization is
not only dependent on the treated material but also on other conservation
parameters like pH, storage temperature in stock, and water activity.

A particular exampie of heat treatment i1s the UHT treatment (Ultra

20 High Temperature). This can be generally referred to as ultra-pasteurization.
Preferred 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-

25  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.

30 Irrespective of the exact treatment chosen for providing a long-life, the



5invention is not limited thereto. Spores of all fungi and yeasts capable of Sporulation or resting in a
dormant phase can be used. Probiotic bacteria are known to the skilled person and do not require

elucidation here. The same holds for the knowledge of which (filamentous) fungal a%gob cteria are

capable of sﬁ’&ﬁpg?féhﬁ.gﬁreferred examples include yeast and fungi ApergiﬁE/sNorz)(/)%%le, 0 Aspergillus

soyae, Torulopsis versatilis, Zygosaccharomyces solae, Hansen ula app. (e.g anomala), Torulopsis
app., Candida etchellsii, Candida versatilus, Saccharbfyces app. (S. cerevisiae, S. boulardii, S.
uvarum, S. elegans, S. bayanus), Candida krusei, Clavispora lusitaniae, Bretanomyces app., Pichia

saitol, AmylomyEes, (il SXIgRRCEIRIOIY GBS IRARE. ENABINERSS ABPedlstFARbApiEhia burtoni,

Zygosaccharomyces rouxii, Kluyverom,yces app., Mucor indicus, Rhizopus oligosporus, Rhizopus
chinensis, Rhizepugconizacavdhnowiadipslytives dsto hyddsaRisuligesr sericlligmperiiemst,
Penicillium camem rglitlggrai&mg{;g ﬁﬁgcgm&Penicillium caseicolum, Penicillium album, Penicillium
nalgiovenese, Penici ﬁum chrysogenum, and bacteria like 20Bacillus subtilis, B. subtilis (natto),

Bacillus thuringiensis, B. Tibhehifomis: BscerstisuBirmelgatariario b&@l@iﬂ&CﬁWﬁﬁﬁ}"ﬁrﬁh@a, B. pumilus,
B. polyfermentigus, B gluagiiy B Jaciaspams, Bipyhaciluglaginsnarys, dastobagilys sporogenes, B.
coagulans, Paembamﬁus pol.ymyxa or P. polymyxa, B. laterosporus. The most preferred are bacteria
of the genus 25Bacillasothermesipgaferathohwhichhastucinbesatniist Basabglkogiarie)aB: pumilus,

B. licheniformiS.anth, (AR persoEEROBIONE hARIEIALARAIGSIGANRECORINGM]D various

manners. To begin wit ey ca[r?%e Just purchased e.g. products are on the market with different

names like AlCzelle [BactsbbtyBidisubfilubi®idBlaseBtBiasiiga BorEibestimaanit sraAPBthers
containing diﬁeorte Q%)&fu%%&tgoy%e@%%@&QQQIEB%@ include veast and fung Apergiflus oryzae,

10 Aspergillus soyae, Torulopsis versatilis, Zygosaccharomyces solae, Hansenula
spp. (e.g anomala), Torulopsis spp., Candida etchellsii, Candida versatilus,
Saccharomyces spp. (S. cerevisiae, S. boulardii, 5. vvarum, S. elegans, S.
bayanus), Candida krusei, Clavispora lusitaniae, Bretanomyces spp., Pichia
saitoi, Amylomyces rouxii, Zygosaccharomyces major, Endomycess spp.,

15  Hyphopichia burtonii, Zygosaccharomyces rouxii, Kluyveromyces spp., Mucor
indicus, Rhizopus oligosporus, Rhizopus chinensis, Rhizopus oryzae, Yarrowia
lipolvtica, Endomyces fibuliger, Penictllium roqueforti, Penicillium
camemberti, Penicillium candidum, Penicillium caseicolum, Penicillium
album, Penicillium nalgiovenese, Penicillium chrysogenum, and bacteria like

90  Bacillus subtilis, B. subtilis (natto), Bacillus thuringiensis, B. licheniformis, B.
cereus, B. megaierium, 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

25  Bacillus, the most preferred of which include B. subtilis, B. subtilis (natlo), 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 AlCaretm, Bactisubtil, Bidisubtilus, Bioplus 2B, Biosubtyl,

30 Biosporin and many others containing different of the above mentioned spore



WO 2009/116864PCT/NL2009/050129 13 forming species. Further, they can be produced generally
by growing bacteria on a suitable medium, and then subjecting the grown culture to
sporulationinducing circumstances. The latter can involve various ways of providing some sort of
shock to the'BIAHIA1EY. by elevated temperature, by changing salt 5 cc})r%aﬁmgﬁ%%e medium in
which they are contained, by changing pH, etc. The medium can be solid or liquid. An example of the
spore formation process of a bacterial model organis@BBacillus cereus, can be found in the thesis of
Dr. de Vries entitled Bacillus cereus spore formation, structure and germination (Thesis Wageningen

e o NELAR SRRE NG gL SRRl O RMAATLBIRGER SR LSRN RADe

written by Dr SiMAan entitied Ascospore formation i the yeas evisiae (Microbiol
Mol Biol Rev. 2005 s69:56/5-584)uFungad ahdioryepstspptbs grufor futigade yeastoulodcterial cells

tnat remain n {1 dormant Anase can Mepushased by Rl sl iR adicls Ar plagsed after
| or scni

they have beeh obtained withou any 15 restriction from the Centraalbureau v melcultures
(CBS) in the NetherAsbis;khe thstivate dorek-erg optation (@bbka @ity are tyecAsmaricarsalype Culture

Colection {ATCEINLHRA. AELRIAdURIION o RUIEIARE. f MaYAE deslied o RUlhIDG poose culture
or cells culture obtained from unwanted enzymes, cel rs, ce culture meditma non-spore

cells. This can Beetoreinynneakihg sskedbitiaibigh dersibrofithefSperesas tompdred toozegetative
ol o B0l S AP RIM, LRSI s A nagEa i
microscopy). de Vries entitled Bacillus cereus spore formation, structure and germination

(Thesis Wageningen University, 2006). An example of the fungal spore

10  formation process can be found in a paper written by Dr Neiman entitled
Ascospore formation in the yeast Saccharomyces cerevisiae (Microbiol Mol Biol
Rev. 2005, 69:565-584). Fungal and/or yeast spores and/or fungal, yeast or
bacterial cells that remain in the dormant phase can be purchased by suppliers
of the products or produced after they have been obtained without any

15  restriction from the Centraalbureau voor Schimmelcultures (CBS) in: the
Netherlands, the Institute for Fermentation (Osaka City) and the American
Type Culture Collection (ATCC) in USA.

After production or purchase, it may be desired to purify the spore
culture or cells culture obtained from unwanted enzymes, cell debris, cell

20  culture medium and non-spore cells. This can be 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).

25 In the products of the invention a wide range of spores can be
inciuded, generally sufficient to consume from 10¢ to 10¢ CFU (colony forming
units) per day. Thus, a food product of the invention will generally comprise
108 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

30 day (e.g. 4 times a dose of 107 CFU to reach a total doses of 4X107 CFU a day)



25In the products of the invention a wide range of spores can be included, generally sufficient to
consume from 106 to 109 CFU (colony forming units) per day. Thus, a food product of the invention
will generally comprise 106 to 109 CFU of probiotic spores per daily portion of the food E)roduct,
preferably 1 "1 EHu. Preferably this range is consumed througho&?ﬁg\g’bﬂ(&gé{i}’?le.gg. 4 times a
dose of 107 CFU to reach a total doses of 4X107 CFU a day) WO 2009/116864PCT/NL2009/050129
14 but it is also possible to consume one dose of spokés a day in a fruit or dairy based product. The
number of colony forming units per quantity of the product will depend on the size of a daily portion.

This will vary f I S r Y, r intake of
dairy 5 drinks E%Ig 1flg)%()%c(lja g%%nté)gglgé%gfg f%%a%(g)%&%%g% r‘% ge?%ﬁﬁpgﬁ%ﬁ%%%ggﬁgﬂwe%rﬁ%i of the

invention preferabiy comiprise Bidromries Q@Q@ﬁ@p@nﬁ_mmﬁ@w%mt@m@‘&’@ﬁQlﬁéﬁ”ﬁﬁisl@fr_ from
10510 107 CEQ peidRlng on (089001 SRS INRA9GID the foad pradipthelte pasteurization. It

is also possible to first pasteurize the spores separately, and then add them"10to the food product..
Amongst othensyategprabiofivsporestarelisedos prove it arede By inmpeardahénesistaheeiagainst

human infectiogs of vital, Bacicialafungat ARRrARIE, A, Ectans Al bsioasiialntastinal ract
comprise gastroenteritis, which is characterized by infections and/or inflammations of 15 the mucosae
of the stomachpandiutite irtgstineseaidraptréeanl clocomniy dianharGHE eI AR sEnpdms are also

understood to @&%ﬁ?%g@%ﬂ%ﬁﬁﬁ%ﬁ%ﬁhﬁsﬁgﬁg%%Cf()?tﬁglﬂf%@%.r pylori infection. Respiratory
e which're a

diseases comprise infections relate’to inflammation of the smaller airways (bronchitis) which are
caused by (inter alia) bactbkaioreirakfinten2dafieccontmofreditradd dhheérieapastie)itratnon or a

combination thereof.. This is also lers g fo.mean., inf!) enza gg lE! 'o&%\gﬁaggg%té%ls
disease, whichﬁéﬁséﬁl%% Srsss%lsfea{# %%%e‘gr%?ce g[t Zgr exasrgp#es aré sgvgﬁg’ i%fammations of the lung
tissue dug(to variolus fieidroorganisms, and pneumonitis, a term which is typically used in case of a mild

form of pneumonia. Furt.r%%rﬁL C’ghigsS Iost%gTSS ir%%léjd%ﬁbgg&rgggr 'MQ&%‘& ifoi[?lj‘%%%r’] 1iJlgélgtt['Q)[pati(')n of the
mucosa in the nasal cavity and pharynx and/or the paranasal sinuses of the head (maxillary sinuses
and sinus cavitieg)rane ik paetictiarhe cazsesthyuthe picdeactivirasésiinit bisvatiséaloszam|ated to
o eEBedlle bRGRIREAEehe AR AR, PLERNCHIASIINS and puimonary
gastroenteritis, which is characterized by infections and/or inflammations of
15 the mucosae of the stomach and the intestines, and acute and chronic
diarrhea. Gastrointestinal symptoms are also understood to mean specific
diseases such as for instance a Helicobacter pylori infection. Respiratory
diseases comprise infections which relate to inflammation of the smaller
airways (bronchitis) which are caused by (inter alia) bacterial or viral (inter
20  alic common cold and influenza virus) infection or a combination thereof. This
1s also understood to meaﬁ: 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 alsc
25  includes common cold, which is in fact an inflammation of the mucosa in the
nasal cavity and pharynxz and/or the paranasal sinuses of the head (maxillary
sinuses and sinus cavities) and is particularly caused by the picorna viruses,
but alsc diseases related to CNSLD (Chronic Non-Specific Lung Disease) such

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

30 means: all locations on or in the body where an imbalance can occur in the



-30 means: all locations on or in the body where an imbalance can occur in the WO
2009/116864PCT/NL2009/50129 15 harmless microflora naturally present. This imbalance can occur
~asaresultof a chanr‘ge in the microflora naturally present or as a result Ofp %%?2%9} =§%g]rb&nfection from
outside the %‘dﬁ“??{' ﬁ‘gﬁally involves a disease the body will need to resis mmunoﬂbglcally in order
to become healthy or free of the 5 infection or imbalance again. The probiotic spores that are used in
the long-life products of the invention can be of differéft origin. Also, spores can be combined in a
long-life probiotics food product. For example one strain of Bacillus in spore form could be combined

with another piogietie, SIARRA'E AN he.sameang Him PIoRKELh Bl o nassiiiedo

combine more than 2 probiotic strains in spore form in a long-life probiotic product (e.g. 3, 4, 5 or more

then 5 different miobicistthinsinrsfiors fopmun dneproducty: /s thsesrud gt epathetingeittion the
advantages of pipRIgiES ipKAein e dorn gsuelas) Sarke uteuRiaadensrhips ihgiaddiion of

prebiotic substances. Prebiot stances are non-digestible food 15 ingredients that beneficially
affect the host hyeselectively stimultingitad yiovetrdgn diobeastiviyhehbhe oF Arhtmitbhsumber of

bacteria in5the {%g%ines(}m%{lg% aﬁ'@@ ggéqﬂ), and thus improve host health. The best-known prebiotic

substances are non-lc%estl igosaccharides. Examples of suitable prebiotics are fructo and/or

galacto-oligosdeharidbtivitpstiortiortiong vheths; ihdifneD e osecesnsthiity ongesatehatitles, beta
glycans, Cambﬁ'ogf:g%efgg}gn[’%%glﬁa silylqligosacehardes, sialylirciose, galaelansuih sheier long

chains, and nucleoti egular amounts of these substances are knownto the skilled person and
will preferably et Bprtex@nile gremis;apretérabiiliug jrapeseoiorns graidda ey eidgéndent on

e e e bRy 2P TS A RIGH cl> e NG, 0 DR QBN EANDE iRdhceEtin 2
manner known T0r these products (1.e. obtaining milk from a cow, goat, or other dairy farm animal and
subjectingt to sheo ysisalttedtnoentbite: obtaintimilk Briowidotiaipyrainksrsaebra Jsghunt ¢,
chocolate milk, and the like), In gengEak these PIadUG!R."RY.0F ML ARG ingiadients such as a
spore form in one product)'. In the products of the invention the advantages of
probiotics (provided in the form of spores) can be further broadened by the
addition of prebiotic substances. Prebiotics substances are non-digestible food

15 ingredients that beneficially affect the host by selectively stimulating the
growth and/or activity of one or a limited mamber of bacteria in the intestines
(notabiy the colon), and thus improve host health. The best-known prebiotic
substances are non-digestible oligosaccharides. Examples of suitable prebiotics
are fructo and/or galacto-oligosaccharides, with short or long chains, inulin,

20  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.

25 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 ugual 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

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



30source of protein, a source of lipids, a source of carbohydrate. The products WO
2009/116864PCI7NL2009/050129 16 may be diet products or not, with a caloric content preferably in
between 0 and 500 kcal per 100 ml product. This holds, mutatis mutandis, for fruit products according
to the invenﬁ%ﬂ.ﬂi‘ﬁé‘]@f@ﬁ’eral composition of dairy and fruit products, pref&%ﬁﬁy‘“&?ﬂ%@%?%oncentrates,
is fully known in the field. 5Milk can be from e.g. cow, buffalo, goat, sheep, or camel. The product or
drink can also be on the basis of dairy alternatives, suéh as soy. WO 2009/116864PCT/NL2009/050
29 17 Examples Example 1 5 500 litre skimmed milk was standardised to yield a milk liquid with a
protein content of e,d. 35.8% in/milk.saqli o) with | epasately, 6.5
kg Cardio Aid Bﬁﬂo}%e%g %gggi%%g%tg%ﬁggﬁgéﬁlﬁég gﬁ%%%g}%% Oﬁ%’%%gt%gerol;
0-5% beta-sito8tdhiotz2 @30%0 & arhpesterdl; €6% kaldpestanolsl22%dstidoraiterohro8usts
brassicasterol; < 3% other sterals 10.0r stanols) wer e he fat [ mprising palm oll,
while mixing. T%%O@t}gl%%g Istrt[ﬁ?x;[ﬂ‘r]g %?%dz%?c? the ]Fnlll%%/%g%%q%?egc?%%&% d%e%g? g%%r as follows.
products, preferably drinks or concentrates, is fully known in the field.

5 Milk can be from e.g. cow, buffalo, goat, sheep, or camel. The product

or drink can also be on the basis of dairy alternatives, such as soy.



The milk liquid was heated to 120C by known techniques, followed by sustained heating for 3 minutes.
The hot milk was then transferred into the 15 first effect of a falling film evaporator and evaporated to a
solids content of approximately 24%. Under the down pipes of the second effect, the fat mixture with
sterols was XU 8% bnstant flow, evenly distributed over 80% of the Féquiret&apbiation time. In
the same way a polar lipid fraction comprising milksphingolipids was incorporated. The milk with fat,
sterols and, 20 sphingolipids was homogenised in a fiWo-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 andJor carbonates are added. The milk after addition of a dormant culture (e.g. Bacillus
subtilis) 25 was transporigchoveliea 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 30
fermentation procedure involving a selection of Lactobacillus cultures. To the WO
2009/116864%%1220@9/050129 18 yoghurt a culture of Pichia pastoris was added ata

concentragon gbg)ﬁ% | U/ml(i y‘%%st atgar%u Ei%:%ar[]cll) c{emrq ed§ %ﬁwera erlod of 4
weeks after storage at 1 egrees eIC|us xamp he species reva \W révis and Bacillus

brevis will gerrmm&@ahmﬂ%p%é%:emtaIs/pelﬂfuscrhd@uremfmnéné@@sswmomhwcamfmaﬁm orange
based fruit j J“'°§ F}E& éh@%&%@%g&aﬁsﬁ{f{%%ﬁs%w}ﬁm P nat contains, 3 loyy

concentration O man CIdS example amino
phytosterols; 40-58% beta-sitosterol; 0-5% beta-sitostanol; 20-30% campesterol;

<H% campestanol; 14-22% stigmasterol; <3% brassicasterol; < 8% other sterols
10 or stanols) were added to the fat fraction comprising palm oil, while mixing.
This fat/sterol mixture is added to the milk via fat injection as described as
follows.
The milk liguid was heated to 120°C by known techniques, followed by
sustained heating for 3 minutes. The hot milk was then transferred into the
15 first effect of a falling film evaporator and evaporated to a solids content of
approximately 24%. Under the down pipes of the second effect, the fat mixture
with sterols was added in a constant flow, evenly distributed over 80% of the
required evaporation time. In the same way a polar lipid fraction comprising
milksphingolipids was incorporated. The milk with fat, sterols and,
20 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 vield 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)
25  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

30 fermentation procedure involving a selection of Lactobacillus cultures. To the



10 acid that was low in concentration in the fruit juice was the amino acid tyrosine. The fruit juice has a
pH in between 2.5 and 4.5. The pure Brevibacillus breuis and Bacillus brevis spores-were added to the
fruit juice in a concentration of 5X106 CHU/m1 and thereafter a mild pasteurisation E;;)rocess was used.
More then 50$8P4H 98 res survived the pasteurisation process. 15 After'on &% Stfage of this
drink at different temperatures ranging from 5 - 50 degrees Celcius, it was shown with taste and
shelf-life testing that the product was remarkably unaffected. The CHU/m1 were under some storage
conditions around 5X105 as was determined by counting colony forming units on plate count milk

agar. 20 Exarmyes AN QLAIGR bRoPH MLl s EPAIER o concenliated g oo pouder as

is common pr ruit juice manufacturers. The juice was mildly pasteurize spores of
Aspergillus oryZBE iwvdrd hdded sb nheéroin2s duRkl/ Tierpmeifurslaperecwereeatidee t the fruit

Q,Elg I éggrre% wa@g storage of this drink at different temperatures at

juice in a conc&ngﬁi gf 106
5,10 at 20 degreées gglcfuss anad’ln 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
itis expec,})ed tﬁ%&éﬁgg 3 WO 2009/116864PCT/NL2009/050129 19 and 2 years of shelf-life testing in
the dark that the product will not be affected as will be shown with sensory and sheli-life testing.

Example 5 5A natural drigdng Noanust- WithLi Hlaver A0 2,BHEaL AIWRA.S 8N germinate

in the presence of a specific mixture of amino acids without vitamins. An
orange based fruit juice 1s prepared that contains naturally present vitamins
and that contains a low concentration of amino acids. An example of an amino

10  acid that was low in concentration in the fruit juice was the amino acid
tyrosine. The fruit juice has a pH in between 2.5 and 4.5, The pure
Brevibacillus brevis and Bacillus breuvis spores were added to the fruit julce in
a concentration of 5X108 CFU/ml and thereafter a mild pasteurisation process
was used. More then 50% of all spores survived the pasteurisation process.

15  After one year storage of this drink at different temperatures ranging from 5 —
50 degrees Celclus, it was shown with taste and shelf-hife testing that the
product was 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.

20

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

25  drink. The pure fungal spores were added to the fruit juice in a concenfration
of 10¢ CFU/ml. After 3 months storage of this drink at different temperatures
at b, 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



pasteurized with different sterilization methods e.g. a batch pasteurization 10 minutes at 75-85
degrees Celsius. The batch pasteurization was performed-according to characteristic heating and
cooling profiles. Another sterilization process was continuous in which several methods were used
ranging from"&3HYH & onds at temperatures from 110 to 65 degrees CaidOS 24 REA Her the drinking
yoghurt was enriched with different spores: Bacillus subtilis, Bacillus pumilus and Bacillus flexus at a
concentration of 10E7 CFU/ml. All these spores werel 899% pure as determined by phase contrast
microscopy. The different spore drinks were stored in the dark at temperatures ranging from 5- 15 40

degrees Celsiys fop, g%gyé &%@gi%@fﬁs&hﬁg%goammﬂgm ﬁg&aﬁ%g aslight ggggeg%%gfe tnhcz

number of spores présent In urt and sensory tests did not'show any remar

Example 6 203 sliffeidret shaiwariwkshweith pibrandeh bl B#0ins know under the trade names
Coolbest Acai powerfruit, Appelsientje (sinaasappel met yruchtylees mild), en Appelsientje appel
(troebel, mild) were enriched with Bacillus subtilis spores until a concentration of 4X106 CFU/ml and
pasteurized dufimgnipsedond at 95 degrees Celcius. The drinks were stored at 7 degrees 25 Celsius

and 20 degrees Celsiisandilieaiiial dsmores wanqi orned el saimeniiz.leaneared that

t
after colony counts that more then 1% 4X106 CFU/ml survived these storage conditions. WO
2009/116864PEFiRLEA00S/0501 AffR0cE)atepidi 7 tionBaetéidbsperes hhttla s prgrer madiantAsut

vegetative celi SpUTalc Al and efovsrtomu auinedianere,solated (oA s phase

(spores were harvested by washingthe surface with water) quid culture 5 (spore were produced
in the liquid mednsrdimeieoch Taetpurityohthdisgores iswdbentiutfolesompashtiestesHticrieen

applications a scri in the exam . le 5)..T re ' lgl
produced withs%g(g%ent@ ogiﬁgt%fl gﬁ@%ﬁ%@%@%&@%ﬁ%&? %%%%}3 %gﬁ%%%ﬂ%? %g%gn%%nt on
the carridrilevepeaopréparatiomokBotses uvity rhighttdotls Wesrdetefnelsebwithareeiptiagdeontrast

microscopy. THRSRPIERAGNS ate pisnared i imeliodaased ansonaralianan epasis o

density (= mass and v the indivi components that are present in a raw spore culture
medium. Nornyaily;ithve spoteSotidule hlewwashedattesstnirafaimes Wtk distiléanvatel folleseed by a

separation on g}o%lbeasSi%grfedg@g% ?)fépg %Yso%fset?efl%?ﬂ%gﬁ 'gngﬂase contrast microscopy. The

different spore drinks were stored in the dark at temperatures ranging from 5-
15 40 degrees Celsius for about 2 and a half year. Plate count milk agar showed a
slight decrease of the number of spores present in the yoghurt and sensory

tests did not show any remarkable difference

Example 6

20 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 4X10¢ CFU/ml and pasteurized
during 1 second at 95 degrees Celcius. The drinks were stored at 7 degrees

25  Celsius and 20 degrees Celsius and the survival of spores was determined after
292 months. It appeared that after colony counts that more then 1% of the
4X10% CFU/ml survived these storage conditions.



15 centrifugal forces or filtration techniques) to reach the desired purity of the spores suspension.
Example 8 A condensed milk preduct was prepared from low-fat and high fat 20 milk products with a
pH of about 6 to 7 by known and standardised production procedures. The milk (derived) product was
evaporated Wa‘z%%]%@e process in which the temperature decrease grﬁﬁygw %30 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%Cuntil a 25 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 vﬁgg@l@gkﬁs that spores or dormant cells stay in their dormant phase of the life-cycle.
The different sweet and condensed milks were inoculated with Saccharomyces cereuisiae, Aspergillus
oryzae, Aspergillus nBrerteasperpithes \WO 200916364 @TtiNL20080801%0 @¢lsogasyBatillus

subtiis, Bacilluz egatermeBaclluspumis. Sacilusevis snarssandiendomant e, L

appeared that all concentrations of CFU mained stable for at least 16 months after storage at
ambient tempdratuires 5 Eeahapteested b yomesiog Shecharien castboulbed, Bactisandniydaye

cerevisiaey AS@&;%JLLU@%@%@&&H@L%% NG aASREG %%@}ﬁeaz_liﬁﬁgim%y% Baclses is

thuringiensis, B. licheni IS, B. cereus, B. megaterium, Paenibacillus polymyxa, B. pumilus, B.

polyfermenticusssBnélahéii; BurtolatidsporasBredobneliks jastospotes;rikadobatifusspordeertes, B.

coagulans, (e.g. example 5). The spore preparations should be produced with a purity of

>99% and in some cases a purity of 75-90% might do while dependent on the
carrier even a preparation of 50-75% purity might do as was determined with a
10  phase contrast microscopy. These preparations are prepared with a method
based on separation on the basis of density (= mass and volume) of the
individual components that are present in a raw spore culture medium.
Normally, the spores should be washed at least 4-10 times with distilled water
followed by a separation on the basis of density of the types of cells (e.g with
15 centrifugal forces or filtration techniques) to reach the desired purity of the

SPOTes SUSPension.

Example 8

A condensed milk product was prepared from low-fat and high fat

20  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 whick the temperature decrease gradually from 130 to 75 degrees Celerus
{(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

25  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 orvzae, Aspergillus niger, Aspergillus



B. polymyxa, B.Ictterosporus were mixed at concentrations of 10 CFllig powder in different badges
with Lactose, Vivinal GOS and different protein preparations e.g. those that are know under the name
Deminal90 and Hiprotal90. During a period of 1 year the counts (CFU/g)Ewere measured every 15 4
months andWr?t?‘@gelﬂ%‘bucts that were store at 20 degrees Celcius the S%W%E}r%}lsr?ézanits remained
constant (all above 106C1711/g). 22 Claims 1. A long-life food product selected from the group
consisting of dairy products haying a non-refrigerated helf-life of more than 12 days, fruit juices
having a non-refrigerated storage period of 13 to 26 weeks, and fruit-juice containing drinks having a

non-refrigerated siorg0 pEriod, ol At east HIMop SomAIIRG MEDSG SRR B dormant

state. 2. A long- product according to claim 1, wherein the probiotic organisms are selected

from the groupporsistinyofdangiayeaetiand paseatatshabidloogsenikrivm s L BHGM e food
product accorg@é&%@@aﬁec?@ RUSING doppant AMURQR| sysaskalhaciarak Gelispetafilng-life food

product according to any one of the preceding claims, being a dairy product having a non-refrigerated
shelf-life of 12 to 24 months. 5. A long-life food product according to any one of the preceding claims,
wherein thée org;%?l% igl the dormant state are selected from the group 15 consisting of Clostridia
and/or Bacillus and preferably of B. subtilis, B. subtilis (natto), B. pumilus. B. licheniformis, and
Hcoagulans. 6. A lofgifesiobdpeofuranreot itk td Anyofd 6f tHey 608 AF5CY 8% wherein the

organisms in tpi%}gg@r?gg §;;9i% &rg@%gﬂﬁg %@é’@%hﬁs%g gﬁg@;&gg@ﬁ@ggguggggza&

Aspergillus soyae, en ula spp., Torulopsis 20 s,op., Can dida spp., Saccharomyces spp.,
Clavispora sppicBidusridmyicetiansps, Bichiaapiiorenaohyesdsss i MERRHETHyces spp., Rhizopus
spp., Yarrowiagipglylicas kR esdipuligsr,; RANBIHM SPR:e mhixtures. tereaf apd mixtures with
subspecies of Clostridia and/or Bacillus. )
10 lactosporus, Brevobacillus lactosporus, Lactobacillus sporogenes, B. coagulans,
B. polymyxa, B.laterosporus were mixed at concentrations of 107 CFU/g
powder in different badges with Lactose, Vivinal GOS and different proteir
preparations e.g. those that are know under the name Deminal90 and
Hiprotal®0. During a period of 1 year the counts (CFU/g) were measured every
15 4 months and in these products that were store at 20 degrees Celcius the

colony forming units remained constant (all above 106 CFU/g).



23 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. 5 8.A long-life food product according to any one of the preceding claims, comprising both
probiotic spores and cells, the cells being selected frdii the group consisting of viable cells, non-viable
cells, and mixtures thereof. 9. A long-life food product according to any one of the preceding claims,
wherein the product has been subjected to a long-life pasteurisation treatment, 10 particularly by
HHST or UHT. 10. A long-life food product accordi@igaignany one of the preceding claims, comprising
104 to 1010 CFU (colony formin m of probiotic spores per daily portion of the food, product,
preferably from 105 to i@n@ﬁg? prefetabipishsd 660 189 E1eUP HEREHERS BIFaHEM 108 to

109 CFU. 15%%6&99&11%%@%% 9{&9%%%%%%@ 19 518193105 wierein dne1prodyet ig-@ilighisks
comprising of from 105 to 108 CFU per ml, typically of from 12,500 to 50,000,000 CFU per ml, and
preferably of frorinE0s o106 TRer ptethitor2sAneHtpifelfdSd priftmascodtamtbitiyishe of the

preceding claims, comprising, at IQHG ) el from the group
20consisting %’ﬁsﬁ’(ﬁ%%? igg%galé%Iglza%gégnagé%%%gg%gégfgggﬁgﬁggé?%g%%%ga?agc%ﬁ%%é:{giaccharides,
inulin, fuosescanthiningrofigosagohentdesicoatgaglysansircardbfioantgtas;. pectins, :

sayoloesecrarces scices saiare mensholen, JL RIS Gl
vegetative greveinifihe prebigiice@anism:is liMtingconsisting of fungi, yeast and bacteria
capable of sporulation.
3. A long-life food product according to claim 1, comprising dormant
10  fungal, yeast or bacterial cells.
4. A long-life food product according to any one of the preceding claims,
being a dairy product having a non-refrigerated shelf-life of 12 to 24 months.
5. A long-life food product according to any one of the preceding claims,
wherein the organisms in the dormant state are selected from the group
15  consisting of Clostridia and/or Bacillus and preferably of B. subtilis, B. subtilis
(natto), B. pumilus, B. licheniformis, and B.coagulans.
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
20  spp., Candida spp., Saccharomyces spp., Cla vispora spp., Bretanomyces spp.,
Pichia spp., Endomycess spp., Kluyveromyces spp., Rhizopus spp., Yarrowia
Iipolyvtica, Eﬁdom yees fibuliger, Penicillium spp., mixtures thereof and

mixtures with subspecies of Clostridia and/or Bacillus.



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. 24 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. 16. A long-life food product according to any one of the
preceding claims, wherein one or more of the carbohydrates essential for vegetative growth of the

probioti.c is limiting. 17.,A longlife food product accoreli c claims, wherein
light essential for vegetzfef'i.il/%]El (%%/g?h% er%m(ﬁtoﬁcc% w%u%nttg). %%&Q% (I-c})?r?g}1 I%}?%cge pr d%%?ggbording
to any one ofctheprietedipgddiains sporvherejreb pressriativédhatistiplitisg vegeiativé yraetts of the
probiotic is present, 19, A long-life food product accprding to any one of the preceding clgims, wherein
the pH is limitiR§ DGR Bﬁﬁg%@ﬁ’ﬂ%gﬁaw%lﬁ%ﬁgﬂﬁ% ?8?85‘%0%%%3%88%&?% to any
one of the preggdingsClaims:: ASIwheneiihibe e MpErarIErs iiniting yegeiaty b aitnktbatdhgsprobiotics.
21. A long-life food product according to any one of the preceding claims, wherein whatever kind of

combinafion 8f any of thd kitiéh 098 PIEIHBHEFHTIIANE 13 BORMRIHGPRIFETU BRMHMS2. The
use of probio&‘&ﬁﬁﬁ%ﬁ%ﬁ%@{%@%ﬁ@i@&%mm&c@wpcﬁé 2Q1haptatia! sneresd yeast spores, fungal

spores, and/or dormant Bacterial, fungal and/or yeast cells and/or mixtures thereof, as a probiotic
ingredient in griowy-tie fosdng ofviabiicwtBs, om taldroupl considtimddtaasyhsrertdets having a

oo et SRS ol (LGRS U0 QORI o o
3 months. wfk’lerein the product has been subjected to a long-life pasteurisation treatment,

10  particularly by HHST or UHT.

10. A long-lifé food product according to any one of the preceding claims,
comprising 104 to 1019°-CFU (colony forming units) of probiotic spores per daily
portion of the food product, preferably from 10% to 101 CFU, more preferably
from 108 to 109 CFU, most preferably from 108 to 10° CFU.

15 11 A long-life food product according to claim 10, wherein the product 18
a liquid comprising of from 105 to 108 CFU per ml, typically of from 12,500 to
50,000,000 CFU per ml, and preferably of from 105 to 108 CFU per ml.

12. A long-life food product according to any one of the preceding claims,
comprising at least one probiotic substance, preferably selected from the group

20  consisting of fructo-oligosaccharides, galacto-oligosaccharides, fructo-galacto-
oligosaccharides, inulin, fucose-containing oligosaccharides, 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,

25 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 hmiting.



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.

ot
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20
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24

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. _

16. A long-life food product according to any one of the preceding claims,
wherein one or inore 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 153-20 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 selected from the group consisting of dairy products having a
non-refrigerated shelf-life of more than 12 days, fruit juices having a non-
refrigerated storage period of 13 to 26 weeks, and fruit-juice c-ontaining drinks
having a non-refrigerated storage period of at least 3 months.

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.



