MIXTURE OF AT LEAST 6 SPECIES OF LACTIC ACID BACTERIA AND/OR BIFIDOBACTERIA IN
THE MANUFACTURE OF SOURDOUGH The present invention relates to the manufacture of baked
goods and, more in general, starchy food. It provides baked goods and other food-which are more
_digestible, they are gluten-free or have a reduced and markedly hydrolyzed gluten content and are
particularly suitable for subjects affected by celiac disease. Backaround of the invention Cereals are

. important components of the daily diet. Nevertheless wheat flour gluten, and in particular the gliadin
fraction, are responsible for human intolerance. The celiac disease, also known as Celiac Sprue (CS)
or gluten-sensitive enteropathy, is one of the diffuse food intolerance, occurring in 1 out of every 130 to
~ 300 persons of the European and U.S. populations. In South America, North Africa and Asia, is
generally underestimated (Fasano and Catassi; 2001, Gastroenterology, 120:636-654 The
epidemiological distribution of CS is efficiently cor}ceptualized by the iceberg model introduced by
Logan in 1992 (Logan; 1992, Dyn. Nutr, Res. 2:14-24) where the prevalence of the disease is
influenced, by the frequency, of the, predispesing genptypes.in.the: population.; Totablifeleng, ayeidance
of glutenJnogstion femains-thesamesstone of CS treatment. The International Food Authority has now
redefined the term gluten-free as zero tolerance for gluten, while the Codex Alimentarius permits a
concentration of 200 ppm of gluten per food. Efforts to reduce the human intolerance to cereals are of
a great medical, nutritional and economjc interest. This is particularly. true jn the current context where
the bakery indrgéﬁi&e&r‘?élﬁ%ﬁf@%}ém&&#%%ﬁ%l 05136}85%@%5 R daﬁ‘ﬁé?ea influence in the
expanding epiderdcigrotes. Shessiofeothdtneray stan bker €ontre andl ebeiafeadbread and baked
products is realiififéltare GHie aigauttitamiine disegdetohthesraahintestinedmredosadn genetically
susceptible pefsans, dipayiassion alalien-hesepatisnts sufferiomasseliprpsiuating mucosal
inflammation ch%racterl d by,arogressive loss of absorptive viii and hyperplasia of the crypts (Silano
and De Vinceri4! f@%ﬁ%@ﬁ%ﬁﬁf%&f‘fﬁf@%?During endoluminal proteolytic digestion, for instance
gliadins of wheat release a family of Pro- and Glu-rich oligopeptides that are responsible for the T-cell
mediated immpaelkespandseid/onvaaredn general, for the inflammatory state which characterizes
the initial stage of CS (Silano and De Vincenzi; 1999). The literature reports the identification of the

following oligopeptides: fragment 31-43 of the A-gliadi ila nd Vincenzi. 1999), fragment
62-75 of the ag-%?%%ﬁ] f’ﬂﬁri&ﬁ%ﬁéﬁ e_tcgfflg%%‘%écggd%% C:aglag?oec{r% %‘roﬂeﬁéﬁe-ﬁa Picarelli, A., et
al.; 1999, ScarfheptGlastrosintanl. a94: T 9ortiydsr hieeliddi: J8aatignvwHIE F¥wESHonds to the
fragment 57-8%lef the harghadin{@3bamde, Bhat;c2U02. Genee, 497 RBE52 280 #agment 134-153 of
y-gliadin (Aleaggild (S5 200 Clide A0 Aifo2B2H3020 A ShOUPGINRALSTRS of 20- gliadin
(Arentz-Hansen, egal.; 2000, J. EXIE). h{llefjathQO '%gg- Oﬁ,@%@thg% Sa})rrclesnoc%tt oéefg&le{g_ by CS patients
included WheaElFi‘/ SThariey Kamu ,%rﬁlcale an speﬁy ome controversy Is still debated for oat.
MultidisciplinaBefesaat VeforaniHa tignfe d b RantEedersrirad @ thaiga it @Si%hey concern the
engineering ofigluterfedb-graihe-¢5d sanedA Fetmato 2008 Chrdssin@ia] Meéck{r0e8:288-292), search for

the CS genes B%ry,um.@s(&mpspﬁ@ eb@lent iR s R same protectiveSubirianags such as
martnans and o gomgrslof a%etylc%lgcgcsé%@mirﬁ? Oﬁgfl th %ate é)ef A gacs,fﬁ%i%kprﬁ{yl-% opeptidase from
Flauobacteriurﬁom%eﬁ)ln'tglg%g‘;zee icUtn as ah oral Su %erapyy( a% et at;]2 ). More

ermentary ]
recently, two atbeREEHAREd e RlEtsiliehyal MWF&T@ Ghadmaraiarifsdy 2. dtted sourdough
lactobacilli suchaas Ladidbaeikes! ipn Entafies dsMy lofbrewipietd;dossan feanolsgmssis 7A and L.

hilgardii 51B (R}, Cagpmietiah 2002 ARR: lbrfensiana Nicrabigh . £8:6@338banthwanecially, the

tolerance of 17 CS patients to br which 3 centai 2 I by acute in vivo
challenges bas:%1 § 851%%‘?%?3&%*2@;%;?%%%‘8&@ (%Tﬁ%grgtr% ]oﬂ,ﬂgg’ %%ﬁ)%%&%%%#? tlg}SM icrobiol.,
70:1088-1096)1 WA rEnats tARHSEEh LHESTERMES ZErabe/pr HreR g?‘“s?ﬁ‘?ﬁ?@m‘ﬁt‘&{?gy, did not prove
regression of hikto fmthetoficalatetmage. pMan b a. (WeentrahdiHehAihgenGoPglmetical

Hypotheses, (3005),&¢. Bftre83hentablishRoBnaticelaiinasiedeiweepateliae disease and

schizophrenia and report.the beneficial effect.of regression of s iz-%ﬁr i in celiac
patients treated\ ve\elft‘% gfﬁfiéﬁ fe ¢ |Ié]t%l ) g%%?@‘?“&??‘)e a lﬁtﬁ?g?n 1ed§g1§8@e[gﬁjzg%l3) The use
of certain lacticEGd BB A TFEMHeCATS S R B SRR EB JRS S Ll Bl AIRG V0% 4,140,800, to

Kline, disclose$aaiptechssiingimakingeadses zehdeie drsguitioug b akdty entaetén cdrmposition, which uses

Lactobacillus sgg{{gﬂ(ﬁ dwithdhe-aisn ¢provide a product useful in the preparation of French bread.
Desirably, the flour is high gluten. The solution provided by Di Cagno et al., of using sourdough lactic

acid bacteria still leave some practical problems unresolved. In parti Iaaﬂr"i‘éir)&%‘?:d d strains are the
results of a very 16%&feHRe %&?ﬁﬁn@r@%ﬁréﬁﬁ%@i‘?%@@ﬁlﬁﬁméﬁ’ Eég‘fpéirain level within
the above speagiesdafcsausdmadiy lEdtic acid bacteria; (i) the same results are obviously non
reproducible at bakery plant; and, especially (iii) the selected strains are not commercially available.
Other references disclose the use of lactic acid bacteria and Bifidobacteria in food manufacturing.




EP 0 856 259 relates to a composition for feed use containing a mixture of lyophilized live bacteria
comprising at least two species of bacteria selected from Bifidobacteria and at least two species of
bacteria'selected from Lactobacillus acidophilus, Streptococcus thermophilus, 4 Lactobacillus
bulgaricus, Lactobacillus casei, Lactobacillus plantarum and Streptococcus faecium and one or more
oligosaccharides. The composition is added to a liquid, creamy or pasty foodstuff, said foodstuff being
~a milk, a milk-based or milk-derived product, or a product based on or derived from vegetable
products, said supplementation being carried out at the moment of use of the foodstuff. The product is
not used in bakery. WO 03/071883 relates to dietetic and/or pharmaceutical compositions for human
“and/or animal use, and general foodstuffs, based microhial cultures_consisting of autqchthonous
and aIIochthonou$§p§t?é§ PHtRFREL %‘?ﬁf’rﬁ%ﬂ%%}ﬁﬁg‘ég‘g IHRERAISBERSA HOEF8FBGIes of lactic
bacteria, propionilsablesasseristdcapeysrraold poTHeg triverasf afutitirairmpacasieoteratintestinal flora
of the host humarygeing.ar anieiehasviehasbavingokalidusibensaficisprabiotigefierisiewards the
host organism. T'ﬁ&%ﬁegﬁﬁadggég'%@ 8&&9@%@'Giﬁ*ﬁea&%?%f?%%ﬁﬁ%‘f‘_%}29091454%%3%%9: provides
m S neficla

compositions, kits, and me r providing or restoring benet teria to a'subject. The
compositions andlﬂ’f?oﬁ’ﬁ nﬁﬁ’y ﬂﬂfﬁj@ff’og}c? %‘?’n&sﬁgﬁ‘fgﬁa pz{’g_r%fél wﬁ%‘ﬁ?ﬁﬂ%r‘f}h‘#@ Hfion of the
bacteria in the subjscedrruetantirhicrdigartigentits raviisatheghradiascefomirsabsirdbde@pathogenic
microbes in the subjeely\WPL2/A68831: relgies igoplasted 3y ehatations spitalile édballiiyes of cereal

and the use of th%?amségfaregagﬁg g Rread and-hakeryarogusis hased,ep:leqven gk using leaven,
i

- especially for prodycing gluten-free ery products for pegple, with coeliac di There is no
disclosure of part %&?ﬁ?e%tﬁﬁagge%%/ti BEERR A ‘?ideté%fesf?ﬁg?E%% & iscloses a
precursor base foraseite & bedeaaj, dbiifh - pFbgudtamnprshegancadigiddaritbentinen oft thast one type
of sugar, yeast, atflaasi-anedypepebiields: fenztakdeyanilicaifd s leastofie (§itanblasiit Beid producing
bacteria ar;d a;f@ﬁ?é&@ﬁp@@@ﬁi%@ga{%ﬂ% 9@@1&%&%&@%@@@3@@5@9&% %@.?E is useful in
a process for 5 pr Ing a precursor slurry (or actjyve t concentrate) for use | ing a
preferment dough%é%urgcﬂfy%éy p%%ﬁ%ﬁfg';’% of ﬁﬂeéda%‘z@%ugﬁ_%e etin %{’Lda?t:fog,ég%cesses for
preparing the precBiesadsiiriyesitrardasadtefhd odolibifm itharerapa s appetaltliedr¥oducing the
preferment doughysigsiidsate disdegaderheTaorehtie:tadagliadiaciShactdrinds dhfaiyogeneric. US
20041110270 desgrines.2 bagiesakcompositionhayvingimmanomodulatinn plapestiesrcomprising at
least one strain sel qt%%érﬁn&ihe %Eu%co ISt o% toba$2us ggdgh%ug,}?%g&- 7’9§_,
Lactobacillus plantaru A-4799; Ma&ubaCil afvanuS PT A s06 ELAiopaGHE S sfacasei
PTA-4798, Bifidobzieshnriniari orrsmes ehd Wiladbiereritderiadi i5PA-450 Fiquis2s58 526
discloses the prodticiionef acstasterdosdriakiG§ whernpsetolghednd hdae at-geubdoligh by-partially
fermenting a mixtugg,ef wates Rnchmilied s alPsaAtcH ekt apInaeyiRn gaMRNising lactobacilli and
yeast comprises using an inoculum comprising an adapted mixed flora including at least one yeast
strain, at least one homofermentative lactobacillus strain and at least one heterofermentative
lactobacillus strail¥medissigliravidsessarths it arareayiesd apt D verapmshielddBacillus pontis
DSM 14269, Lactahaeifigs pothi IS NHE427@, deact dbaciiusi pentis H SV k427 3feaatolacillus pontis
DSM 14274, Lactolegilivis, .Skt DEMs149%h, LetPhadilius PianiaismsBsMsba68 aad
Lactobacillus sanfranc fgjen3|s DSI\{I1 14%7110; apaggagte r%ef_f 5@om%rlgﬁnf% I%%ccho%ro[nyces sp.
DSM 14265 and af Sast tEE of Lactopacilus porﬁ‘tls sft f4269, 1 ’CPQ acillus poﬁﬁs Bsm 14272,
Lactobacillus pontldSSMVFERSARCES ctoBH&IIuBHontBAYBRNE 42784 2 @BBARIARES crifpatds DSM
14271, LactobacillasapidptacosabSihd 4268 dnd Lactabaihs sandiapcispbesioDSMdB4270. This

reference pertainsgo, theruanad de¢an CalHBLes LAk, I Al iigiA aReRiak edisal indications.
6 products, and Wr]ajch §)?&?§”§t%fi-%@%ﬁ”t amount of probiotic. The food product is preferably a
bakery product, in p%¥t| ularatye-containing bread, rusk, biscuit or the like. This reference deals with
the generally known aspects of use of probiotics. The need of a baked product suitable for subjects

affected by celiac dkeasecahith e betohts nddwith e eadpnepeddytible peocetseofmanufacture
and with materials Jgliatle.csafiesand Gapemarciatydavaiabletisoatil fehinthis fiRleiobhe; prasent

invention meets these needs. iding,a bak ogluct for. subjects affected b ligg,disease.
Glineniaring PER K193 Q8L PTOFUY n&an SCENSLS ’?}fa ¥ Gelag;c

However, the baked product 1inds a general usefuﬁne’ss in"human diet because o |ts‘hggﬁer

digestibility. gardii 51B (Di Cagno, et al.; 2002, Appl. Environ. Microbiol., 68:623-

33) and, especially, the tolerance of 17 CS patients to breads which



Summary of the invention It has now been found that certain specific mixtures of lactic acid bacteria
and Bifidobacteria, of human and milk origin are endowed with the surprising property of being capable
of hydrolyzing gliadin and glutenin fractions which are responsible for celiac disease. These specific
mixtures are very useful in the manufacturing of sourdough and provide well-defined bacterial species.
Therefore, it is an object of the present invention the use of specific mixtures of lactic acid bacteria and
_Bifidobacteria for the manufacture of sourdough. Anotﬁwer object of the present invention is represented
by cereal-based food, in particular baked goods which are generally more digestible and in particular
can be tolerated by CS patients. 7 fected by celiac disease and suitable to prevent contamination of
-gluten in gluten-free praducts, A further object of the present_invention is represented by gluten-free
cereal-based fooo?%%é?ﬁéu%r%&ée%ﬁé%s%a@fé%ﬁ@gt hgu"?‘%ﬁ‘éﬁ’l’hglﬂgecgﬁ'ﬁ@gﬁgcific

mixtures of lactic deigedantetie antebifiabaetenieaisiltp M Prgauraicrlspdeitit dowditiéns with
microbial proteolytigrenzywiessRitinaly1esadinghe Talkesyrosustiesihoatheenbjaekgiribe present
invention is a food_f; jec f ;gq H}{ I] [ . Sal inind the,spsgific mixture of
lactic acid bacteriaagf%z%i@ %ﬁtgﬁa he e%ﬁd%%%gggéigtiﬁggﬁét Qégr %%%%%%?%he presge%% invention is
the use of the abo(;)%cr’}‘ﬁ ures of lactic acid bacteria and Bifidobacteria for the preparation
of a product useful for reducing Platelet Activating Factor (PAF) and other inflammatory cytokines.
These and other oijetis; ofithevere seriay Eldien il eonawy: disediser iy gdethbdes thiedomgoing, also

0y means of examplessatEuIes Mﬁ?(e%“' Elaute 1haws AR paalsis efaliadinaaratein fractions
of different doughs made of wheat ﬁour.( ghemlc lly acidifjes d%gg tFroI . Prolami
c 0

polypeptides weredREiSHEFIRPRENBPEH rEaRSTAIL: )}?518 Hah i FPE87E with
MIXTURE 1 of thesExaempiiecdbetcsy nmyttamiimsiipe predesiicrecreic ared il Hembese digdd ovals. Blue

numbers refer to paypepiidesavhicklyere fegradbftd aegth 80981\, molecular mass. Figure 2
shows hydrolysis of 33-mer peptide by MIXTURE 1 (109 cfu/ml) RP-FPLC at UV 214 nm trace of 200

RM 33- fter 24.h of i ti t 37C.withoyt.microbial.i I A).and after,24 h of hydrolysi
by MIXTURE 1 at SPE 85 4 GETAEk Mo pho BPOE Tl ACEOHIR Y8 JEREN mvontion,

a mixture of at leagredpisfelegsigakrety, more preferably at least 8 species of lactic acid bacteria
and/or Bifidobacteria selected from the group consisting of Lactobacillus acidophilus, Lactobacillus

buchneri, Lactobagijlys Gagebdalohagius satagdeiomme.tagiabacillug sllobipsu,s. daghobacillus
crispatus, Lactobacillus curyatus, Lact!:i(fgacnlus delbrueckii, Lac bamllt:ji%ce%tgrue%}(u subsp.

bulgaricus, LactobS3HR s §B‘?ﬁa%‘%u’§?|?§%tt16’ﬁla&f Shetieticdi PAHEBARIRTE jensenii,
Lactobacillus leichfiianeisceaptsbadipuaimitatoio Gdeteoaaiuspansiuken thedrmranasiohantarum,
Lactobacillus rogosé&reachohaciluPsalnedsiy, shi=attorasibughbeduien actobacillus gasseri,
Lactobacillus fermentum, Bifidobacterium adolescentis, Bifidobacterium angulatum, Bifidobacterium

billdum, Bifidobactggium breve, Bifido erim,catenulatym, Bifidobacterium dentium, Bifidobacterium
eriksomi Bifidobae O R A S O AERRE ThrBATE e B A o
plantarum, BifidobRemsftim HebugsveatomiatiRttirAd s sRlemmy pEerisfshdimpastieptaboccus lactis,

Streptococcus raffifipkadtistcficidaming coecths fesnéntaf Gytaphaga fetmen cansuRhogloterax
fermentans, Cellulgmepgs.f8imenians.dymemenagifakilisestenioraccussbiermnankilyg are suitable
for carrying out thea E)%Seesn;;[elrrzll\é%r(])t%%%hrdough lactic acid bacteria; (11) the same results are

obviously non reproducibie at bakery plant; and, especially (iii) the se-

lected strains are not commereially available,

Other references disclose the use of lactic acid bacteria and Bifidobac-
teria in food manufacturing.

EP 0 856 259 relates to a composition for feed use containing a mixture
of lyophilized live bacteria comprising at least two species of bacteria
selected from Bifidobacteria and at least two species of bacteria se-
lected from Lactobacillus acidophilus, Streptococcus thermophilus,



Other species can be used, for example those disclosed in the state of the art and generally available
in collections, such as ECACC, ASTM; DSM. The preferred mixtures according to the present
invention are the following: Streptococcus thermophilus, Bifidobacterium infantis, Bifidobacterium
longum, Bifidobacterium breve, Lactobacillus acidophilus, 9 Lactobacillus plantarum Lactobacillus
easel, Lactobacillus delbrueckii subsp. bulgaricus. Streptococcus thermophilus, Bifidobacterium lactis,
Bifidobacterium breve, Lactobacillus acidophilus Lactgbacillus plantarum, Lactobacillus easel,
Lactobacillus helveticus. These mixtures of well known species can be easily prepared by any person
having ordinary experience in this field. Conveniently, these mixtures are commercially available in a
‘lyophilized form. These formulations are suitable for use as starter in the preparation of sourdough.

The cereal-based ¥56t HAPHRCINEB RS JudtieRptiiNe casebrirgband priantanahtion are
generally more digestibtectitorefores drecnore anteptedibintive ghigesakchagideertrepanticularly by
people wishing or peeding Mamidestibedent. dreamartisylasambadimant ofihejnygntion, the

cereal-based foocy I partilar bakedl goads canin.used.of le isaratian.of fhedlel of people
affected by celiac disease, sin¢e gluten concentration 1S re uc%c? 0 & low vdiue and ﬁe amount of
gluten which pers?%’ﬁe&zin%"d-‘éh%‘i’@ nigAekaRInRIUksEY, saibSHRPleERipEpRdR R Uences
which are responsibieifst @8. atOheicrobisdprofease (i picalfyddsonsfémgitusdsid) imdet the
conditions optimizggai #h® present invention the fermented sourdough has a concentration of gluten
lower than 200 ppm, as determined by using the monoclonal antibody R5. As stated by the Codex

Alimentarius such‘%Be of&Jroduct is.defined gluten_-free and therefore suitable for celiac patients.
03/071883 relates to dietefic and/or pharmaceutical compositions

for human and/or animal use, and general foodstuffs, based on micro-
bial cultures consisting of autochthonous and allochthonous species
with respect to human beings and animals, selected from species of
lactic bacteria, propionibacteria, yveasts and/or molds. They have an
equilibrating action of the intestinal flora of the host human being or
animal, as well ag having various beneficial/probiotic effects towards
the host organism. There is no indication of a possible use in celiac dis-
ease.

US 2004/265291 provides compositions, kits, and methods for provid-
ing or restoring beneficial bacteria to a subject. The compositions and
kits optionally include food or nutrients to promote growth and prolif-
eration of the bacteria in the subject or an antimicrobial agent to re-
duce the presence of undesirable or pathogenic microbes in the subject.

WO 02/065842 relates to starter preparations suitable for all types of
cereal and the use of the same for producing bread and bakery prod-
ucts based on leaven or using leaven, especially for producing gluten-
free bakery products for people with coeliac disease, There is no dis-
closure of particular mixtures of lactic acid bacteria and Bifidobacteria.

US 5,185,165 discloses a precursor base for use in a bakery dough
product comprising an acidic concentrate, at least one type of sugar,
yeast, at least one type of flour, non-fat dry milk and at least one type
of lactic acid producing bacteria and a process for producing the pre-
cursor base are disclosed. The precursor base is useful in a process for



Microbial proteases are of common use in bakery, see for example WO 88/03365, EP 0588426, US
6,465,209, GBI,196,946. These proteases are commonly marketed, see for example Enzyme
Development Corporation U.S.A. and the present invention can be carried out with any product
available on the market and of common use in bakery. In a preferred embodiment of the present
invention, the microbial protease is a fungal protease from Aspergillus oryzae; activity of 500,000
_HUT/g; pH optimum about 3.0 and activity in the rangg of pH 3.0 to 6.0; temperature optimum about
50C and activity in the range 25- 60C; or another protease is an acid stable protease from Aspergillus
niger; activity of 3,000 SAPU/qg; optimum pH 2.0-3.0 and activity in the range of pH 2,0 to 6,0;
“temperature optimum_50-60C and activity in the range 30-60C. These enzymes are available from
Bio-Cat Inc., TroyPVARSIATES 3. STRCEHATFARY Sthdr SERPHERE MRS SRASSRETNEhfioh ifols making
baked goods withradlighe rperefemtagetod wigbatflatmyreckulitihg prppodactsnwviththarisrkeagreeable

flavqr and better We@m%@pﬁ agggiﬁqllp’y ﬁgg@@gg%e@@. ﬂ@gmqﬂ@@p@@&@go allows to
obtain products directed atlc;lgiﬂteral onsumers, including healt apeogle endowed with better

|
digestibility. In awlégrr%spec %8*&85%}? mve}%ﬁonir%]l}éo rgfg“r%, e d;l;%r%)sdu% %%mprising a
mixture of lactic at§ BRESNELSTRMally el MEE WitnaR-Jirelfesshe batatipiet eRCRitRIR%d above. 11
In its widest aspedicthecptdsameinyentiona pyogédesia. mixture of lactic acid bacteria and Bifidobacteria,
optionally added with proteolytic enzymes of microbial origin, useful for the preparation of products for
oral administration fgr ippiing diogstionololiien and slulsnielaled sybsyaneas, Tiis sourdough
comprising the specific mixture of the present ir_lv,en(t:ion iS the criica aspect ofthe same The
sourdough is usefBtaHHHGEeRE RIS HUPRFATIEIR GHA FHERPG SRR PRRIIGRABBa but this
applies to all leavemedmnosistiiegveé dertindeidiss suttonhifdneXApld BFs duits/gdastdies, cakes, pies,

pizza, crackers, bigasstisks: FRaks@mu AhalbRIRInIUsET e ipthe s300T Eseskdegh according

to the present inventian,i it Is i ' | 0 ing,
cereal-based fooc?,ﬂi};I a}r%géjlgﬁ %ﬁ%ﬁ%ﬁ’d@ﬁ&%@%ﬁ&%ﬂéﬁﬁﬂgﬁofﬁﬂ%&%%wII comprise,
other than usual iﬁ@%ﬂﬁéﬁ%‘fﬁrlﬂ?é‘% i¢H8duct, a leavening preparation comprising the specific
mixture of the present invention. The leavening preparation according to the present invention can be
a combination witlEihe spEgifeenatieiesek lasticasibasieria anstBifiklobaciada:@ican g provided in

the package Sepa{ﬁ%ﬁ}%& :.Hﬁ% l%@a@%ﬂﬁﬁﬁﬁ? ggﬁ%{@ﬂ{jﬁ%@%@%%grg %&Mllebgfmixed with

this latter at the m se, for. example in water'to form aleavening suspension. The mixture of
lactic acid bacterif@éﬁrb@éja@%ﬁﬁéd“’ﬁ}% R RS AR LB POF B RREUE R IR Broteolytic
enzymes (proteasejaiécinéabdversraiehy peoaicts anegBnarathnvweliskmewn indartifield and are
part of the common kpaniedgenalse ampend cansumeteasd fememadcopking Hompstdicular, the
present invention ig applied.te,cersalipased AIRALAE o f ARG Qh-SRIChY RIASHCHS are all kinds

of pasta, noodles, such.as fried instapt noodles and xvﬁt noodles, sn?c progducts, tortillas, corn chips,

extruded cereals dRAXHTEHIEE B ats RothbPHS! SRiNG TS e NAHAARIN iTth& art and
reference is madeijistiol E3&mplesty Pasitbuana@dmolitaVl ebhitfflo o editedi By R @i and K.
Turnbull, BlackwelDStienee, 7Z200Lancbaaltnis pomgs DSBarila2MetlogsdbadaldkingAaizn starchy

Fechnology, Ecltes oy e o R R hing
Compam e - 105D Do AElsb Ao bt L ST AREE 00 SOl abic th Bete e
Produits Nestle S Adamsgdyminest BertpmnsisingciinechBycanersuvusbmtih kdgfdtmpdsatuders, which
operat_e on the augﬂaxtmsi@rbﬁrEtﬁ&FﬂedniWhhcmmaaMndeﬁmwm@ﬁmyrpaﬂﬁ@ a single
ope(;atl?n. The mﬁﬂB&@PW&%%P@EﬁH@M&% dﬁ%ﬁ[@?sc%@ﬂh ?9923'2'% @%t?ﬂf?ﬂlﬂﬁ% pﬁ%%‘d%t'ct’tr_‘)- Pazta
products are pro ing mj eat, water, e r odles or.eqg spaghetti), an
sometimes option;?c%ggirbgé%vn Sg?ﬁtéjfgfw Véa‘f@ﬁ%aéf%‘ é%?é}aﬁfgggeqdé%t% %hllf zgnﬁcfgh capacity
auger extruder, witem dar¥elddsp pedl iiteie begidtysotadsameisernsiminedhd Shidbeldfithe pasta.
The pasta is then defedeiod packageditortmaketieral technical filed of bakery products,

with no special medical indications.

WO 99/09839 relates to a paste-like composition which is applicable for
use as such and as a filling, coating or other component of various food



Pasta products contain milled wheat, water, and occasionally eggs and/or optional ingredients. Pasta
manufacturers typically use milled durum wheat (semolina, durum granulars, and durum flour) in pasta
production, although farina and flour from common wheat are occasionally used. Most pasta
manufacturers prefer semolina, which consists of fine particles of uniform size and produces the
highest quality pasta product. The water used in pasta production should be pure, free from offflavors,
‘and suitable for drinking. Also, since pasta is produced 13 below pasteurization temperatures, water
should be used of low bacterial count. Eggs (fresh egds, frozen eggs, dry eggs, egg yolks, or dried egg
solids) are added to pasta to make egg noodles or egg spaghetti and to improve the nutritional quality
-and richness of the pasta. Small amounts of optional ingredients, such as salt, celery, garlic, and bay

leafs, may also bePiedBetto prdtyididnanbeinaver siERBtiant ioeprhtelrapetisedhe shorten
cooking time. Othésddgrediénts, suahrefeminy gluténkeiyceprbhanosieanataiand gy whtes, may also
be added. All optigpatingragients sheuld beicleati,labgledion the;Rackagds, Ruiugwheat is milled

into semolina, dur;gtrrp ranu 15 r durum flou usyr%gﬁrollfmllls?s%molina milling is unique in that the
objective is to prepa? geFéeﬁﬁ ar ml?ggfll%égpv%ﬁ P& minintum g ﬁ)oﬁcisproduction. After the wheat is milled,
it is mixed with water, eggs, and any other optional ingredients. In the mixing operation, water is added
to the milled whedt' e axauittinf) droaldvit @b icendoiidh fvithsabjeoistaffcantént aflappdddmately 31

percent. Eggs and:ggy, oplignal dngrediesissmay alsake.added, MeshaademPasiapesses are
equipped with a vacgll{q} acé%%&nebgrrl re Tgovaelt%'rri bzbe!,?l% fi]%m ﬁe pa ta before e><11irud|r:§l If the air is
not removed prior% extruding smalfvb.u Bl‘es Wit form mki é%agtar\}v R dmRmEn tha fechanical
strength and give ﬁ%%?ﬁsﬂ’iéb%%éf&ébﬁ\ﬁﬁ%, chalky appearance. After the dough is mixed, it is

transferred to the extruder. The extrusion auger not only forces the dough through the die, but it also
kneads the dough7m{e s-BeMReGRPEAUSIMASS oM hRItale gmﬁﬁﬁg@%ﬂﬁ@@i ifliirnges the
overall quality of ti%e finis[ped ro%uc%. @I%muc%? condc.tructionﬁn dimer}%onbo e)étrusiocp augers vary

. O%’ S rbect arrecte rY iac 1ﬁease. OW%YBK £ ﬁ RI‘O C . .
by equipment manufacturers, most modern presses have sharpedged augers that nave a uniform pitch
over their entire leHgl FrReReRferHEiHRPES b SRR FiRiReeRtAe ohHithiehes testbugh move
forward and reduckesifryction between the auger and the inside of the barrel. Extrusion barrels are
equipped with a water cooling jacket to dissipate the heat 14 generated during the extrusion process.
The cooling jacketalso helL S, 1[1n<'aii1r11"[faiﬁ]t_llaIcionstant extrusion temperature, which should be
approximately 516%%&1’%‘86{1‘9%75%0 hot (above 74C [165F1), the pasta will be damaged.
Uniform flow rate of the dough through the extruder is also important. Variances in the flow rate of the
dough through thelthescanse ieepdstantd thaexextded speliffsreniviatess Prdskestsasiddmaniform size

must be discardec@rirepHICESSRBLHACHISN AddSHAN UM CesiIR dheRraducin Ehg dasigasurface of the
die also influen(:e§}_t1 e 1.appe e. Untjl.rece ostdies were. made of bronze, which was
relatively soft and r %u%%gr%%aaﬁog)r p %}E)%icolfe%%% n’?e%tgée(?etfr%ﬁa?e% 2 eggieaerﬁl}rr%lroved by

fitting the extrudin§ StFARL SR HE NIRRT ISR doByeliag tHECRREof the dies and improve

the quality of the pasta. Drying is the most difficult and critical step to control in the pasta production

process. The objeqtiva:ef-gadiiu: isteiawer 1he tepistuseraonienh ofihe pasia.tpip apreximately 31

percent to 12 to 1%813&%6%3%}}8@}&@%%@%%%%@Qé‘&e‘?ﬂégl%%gﬁ@ retain its shape, and store without
rier

spoiling. Most pasta drying operations use a preliminary mmediately after extrusion to prevent
the pasta from sticking together. Predrying hardens the outside surface of the pasta while keeping the
inside soft and pladtieraféiveal drisr isthbiecsel tbeeprovenhdsventive ribistase frbsptwifioroduct.
Drying temperaturenaish Fetadit/n Brsidity inerements AreifidopHentfagtarsie dixingi-See the outside
surface of the pasig g‘gl&tsdwéﬁ‘rapidly than the inside, moisture gradients develop across the surface
to the interior of the pasta. It dried too quickly, the pasta will crack, giving the product a poor
appearance and very low mechanical strength. Cracking can occur during the drying process or as
long as several wethethfeoihegsrotitht massenttirvantont heqmesidaitibs treablsigedy, it tends to
spoil or become miisly, dwripg Hieudsying Redcessdd hekaitranit ig@ssential thattha ghvingecycle be

tailored to meet thﬁﬁﬁqﬂiifﬁ{pﬁgﬁﬁf&qf é¥8%9§1%@g9%§f§tgﬁ&{é@ng cycle has been successful, the
flexible ) ' )

pasta will be firm but also enoug that it can bend to a considerable degree before breaking
Packaging keeps the product free from contamination, protects the pasta from damage during
shipment and stordgwthan esptays the predert faveraibin Fhe prinbipdfpasckayidaotatirial for
noodles is the cellgphaiierhagd iduah pioyigesnoishiRedreebarotestianl dofcinapspast and is used
easily on automatic packaging machines, but is difficult to stack on grocery shelves. Many
manufacturers utilize boxes instead of bags to package pasta because boxes are easy to stack,
provide good protection for fragile pasta products, and offer the opportunity to print advertising that is
easier to read than on bags.



Air emissions may arise from a variety of sources in pasta manufacturing. Particulate matter (PM)
emissions result mainly from solids handling and mixing For pasta manufacturing, PM emissions occur
during the wheat milling process, as the raw ingredients are mixed, and possibly during packaging.
Emission sources associated with wheat milling include grain receiving, precleaning/handling, cleaning
house, milling, and bulk loading. Other information are available in D. E. Walsh and K A Gilles, "Pasta
‘Technology", Elements Of Food Technology, N. W. Desrosier, Editor, AVI Publishing Company, Inc.,
1977 The present invention is applicable both to the industrial manufacture and the home preparation
of pasta, in the latter case, favourably in the preparation of egg pasta. According to the present
“invention, in the process of making dough, the mixture of lactic acid bacteria herein disclosed are
used. 16 In anothEcERHBHRABAE Sherassasshemtahtfore hprvarhsantasiaalnaseisbyd is
provided. A preferted exgmpia ifreekimddfai@odle known as Ramyun in Korea, Ramien in China and
Ramen in Japan. As in the general carrying out of the present invention, the dough is prepared by
adding the mixture,of lagtica acid bagteria and letting the. sufficient time for,pre-fermentation. The
mixtures of lactic %ﬁﬁéﬁgﬁ%ﬂgﬁﬁﬁ% o%%?gﬁg %ché%l}%ﬁl% 15 the presen %geﬁﬁgﬁ?b%?%nally added
with the above mi%giiead GrfferNe prdtesdesiaahadies BRScR MR iaRatdbueBRa ood, in
particular gluten-fréegreelef fdrecepatifmptimixthy esseibiectiaftectetdeyerediandidetdeb &ntamples of this
kind of food are pasias, Fa[REHIREASHRIENAPPRRCASN o5 FRIRIERE8886: PIAcHESly tic
Gastroenterology éééjrrikZOOﬁl%&ai???s %gééog& %ﬂg %g%eljtera}%ﬁresgli}gd therein. Another object of the
present invention IS A mettiod Tor manutaciure of & Ba edlgoodscomprising the addition of the
above sourdough preparation. In a preferred embodiment of the present invention, the method
comprises the folldwinthstepbjeat) difjtkek presfenhentatidioof 205 0%dofortsed flowr dfenieight (whole
mixture 20%-50% 10§ ks ark80%-50% phwatat daugh wieldrent 300:wib Aauid Adigells of the

mixture of the presbe#géggaeg '%qgigﬁgbg%g)gﬁf?ﬁﬁ&tj%b(ﬁg&%&%fqr at least about 24 h, preferably

between about 24 a out 31 hours; ermentation, mixing the dough with one or more
tolerated flour, such as millet flour, to have a final dough yield of about 150 (solid dough) and added of
commercial baker&tyBastathecoigecitrafichaobabsentl Winniveighs; theinsubafirhehebdeagh at about

i;? for aboutd2 h%&ﬁﬁﬂb@%ﬁ?g\f&@ﬁ@ﬂS.a?&mFﬁ@l&dﬁxa@i&%iﬁﬁ@t&m%%ﬁ%@bﬂ% 20 m)ifll_Ut(%Z-
n a second e | t r [ t n ifi s: a) liqui
fermentation of 221%){%% [&f}/}v%%gi%f%ﬁ %I/ﬁﬁ#tet %%ﬁé%ﬁg?%@% %%gﬁgje%'?g&%%éﬁgg)%égqm@at 37C for

24-31 hours: and other ammatory cytokines.

These and other objects of the present invention will be now disclosed
in detail In the foregoing, also by means of examples and Figures,
wherein:

Figure 1 shows 2DE analysis of gliadin protein fractions of different
doughs made of wheat flour. (A) Chemically acidified dough (control).
Prolamin polypeptides were indicated by numbered red ovals. (B)
Dough incubated for 24 h at 37°C with MIXTURE 1 of the Example be-
low. Prolamin polypeptides were indicated by numbered red owvals.
Blue numbers refer to polypeptides which were degraded more than
80%. Mr, molecular mass.

Figure 2 shows hydrolysis of 33-mer peptide by MIXTURE 1 (10°
cfu/ml). RP-FPLC at UV 214 nm trace of 200 uM 33-mer after 24 h of

incubation at 837°C without microbial inoculum (A) and after 24 h of
hydrolysis by MIXTURE 1 at 37°C (B).



b) after fermentation, drying to remove water in order to have a gluten-free wheat flour (.< 200 ppm of
gluten); c) use of the wheat flour gluten-free as basic ingredient for the manufacture of cereal-based
food, in particular baked goods. The term "about" in this circumstance means those values around
those indicated which are comprised in normal carrying out of the invention and can depend on the
instrumental errors of the measuring devices or deviations made by the person skilled in the art around
the indicated values, but that do not affect the result obtained by the invention. The above ranges are
‘intended also as about higher than the lower limit andPabout lower than the upper limit. Therefore, the
liquid pre-fermentation of step a) comprises an amount of wheat flour not lower than about 20% and
-not higher than 50% by Welght for a t|me of not less than about 24 hours and not more than about 31
hours. An exemplatgthstedf dekamtrebfionir Shxompeigtisibean flours, buckwheat, flax, corn (maize),
legume flours (garbanzo/chrckpea Ientrl pea), millet, Indian Rice Grass, nut flours (almond, hazelnut,

pecan). quinoa, polale . ayae! g%@%ﬂqrrr@m serblnus (eRPe). Soalum. ey, tapioca,

teff. Millet is one e preferre rat ery advantageoys embodiment of the present
invention is to mclE‘ngezi‘i}re%ldﬂE’iﬁ IWée %AEE %\ﬁﬁle%r@?%lﬁfa?ﬁ@@ﬁ%ﬁ%@?gﬁﬁﬂour 18
oligosaccharides, sog/otidbSalctaatieds, S@}Mtbﬁ%cﬂi@nﬁé@m@&@mmd i§ostdutafides. An even
more advantageoygseahgengnt oliberdbueition indimincoracaskitilibabaked.gonddberein

disclosed in a bakglq ggo ﬁ’”ﬁg‘ﬁ%pe 2hs sisclesad dé‘zfu&&s%o é&@to‘&g}ﬁu%n}p&‘g} eat, the baked
good comprises a % ssentially w C?ger frg é?t -ba g OSI on Cg@fe?f smg I| /e lyophilized
lactic bacteria. Th EofiEstiEh oTaIRdRY e i at ey HEahe6t course be
combined with all m@wémmﬂmqw@eﬁ@bmdemﬁmémub%e@w@dLﬁCpartucular
baked goods and thecpaiikadad ferithe, Makiod sibal-pasedt i dhdr paciiiulaldaked godds according

to the present invepiaRiIE AHIHIE 1A DRNERASMIO 7 @&S%ﬂ&&zﬁﬁmg‘z&mse%e As
said above, the present ven mprises also%%}ﬂ?’r % d kno n under rgjner name of

starchy food, in peﬁJﬂBﬁI cﬁ 450 F8E8 e féctlﬁa %Uﬂrl%‘?,‘terl ffy added with
the microbial protefagél%sfmeiﬁbagfﬂées&ﬂb%ﬂ%|sfrf§§éﬁﬁqrféuﬁracﬁtﬁa@!fé#@%fWﬁmd, in
particular cereal-basef fodeitecehtas) BiFidemeriasuls ang alianagBfdbiweabive degcribed

embodiment of bale005i:5304f M 700 LARLAIBGL,BFAAH RER.ING BRESBRL BIRAION IS
suitable for subjects suffering from c c se or for eneral also in oo&d health,
wishing more dlgeﬁfﬁmoé]ﬁ%ﬁ-"ﬁme r‘r‘? 8% ?ﬁlr'grpérﬁl agfh‘b p%]c‘?f)‘%?ﬁﬁ Wigﬁ r%{f?% ﬁestlble food.
Therefore, afurthﬁlﬂﬂé@mﬁémré@ém|@mﬁ4?@%tMWﬂ3§ﬁﬁ@ dqhieer Sering from
celiac disease comgrising Hif dotegraitinno ke diptoisaidisubie dbifithBabrivéeng gndzdal/or a starchy
food as disclosed %}s%rsn'nsl@ﬁe;%%@eﬂg ihe:Rks s 99&@&9 eIk o0 AREAIHBY O the

present invention will rlsed¢1 he term ‘cerea bas 19 nanotther Gg,rk}?dlment of the
present invention, A 3@ 5 TGu 16 ft‘ff: ar%’ke goo Tah A8 PatUseafor't maintaining
gluten tolerance oﬂqmﬁaﬁm@grﬁ@ﬁ%@mw e siigaptosracist dherseséesto wheat

flour albumins andsgtobuitabléfanctreyi@embadithe mrofdhé presetibinvention, the cereal-based food,
in particular baked goods can be safety used for celiac patients since the low concentration of gluten
(< 200 ppm). Other species can be used, for example those disclosed in the state of
the art and generally available in collections, such as ECACC, ASTM;

DESM.

The preferred mixtures according to the present invention are the fol-
lowing:

Sireptococcus thermophilus,
Bifidobacterium infantis,
Bifidobacterium longum,
Bifidobacterium breve,
Lactobacillus acidophilus,



The methods of treatment according to the present invention can also be used in combination with
other medical treatments for celiac disease. As reported above, schizophrenic symptoms are noted in
celiac patients and schizophrenic patients show sensitive behavior to gluten. The mixtures according
to the present invention are useful for preparing gluten-free dietetic goods. Therefore, a further object
of the present invention is the use of the mixture disclosed above in the preparation of a gluten-free
dietetic good useful for the treatment of schizophrenic symptoms. In particular, said symptoms affect a
celiac or a non-celiac patient. Another problem in the drt is the use of proline in preparations for enteric
diet. In certain subjects, proline is not hydrolyzed and the compounds making the solution for enteric
diet are not assimilated. Also allergic responses can occur due to proline. The mixtures of lactic acid
bacteria and Bifiddbzag@rixdissipdenizrime present invention are useful for hydrolyzing proline or
proline-enriched pépleisiszdiIlissrpatdng preparations for enteric diet effective and non-allergenic.

Thanks to their pr%&rﬂf%cwﬁ&p%}g% i&aﬁi&ggi&ﬁg&ﬁgﬁgnd Bifidobacteria disclosed in the
o) [ e

present invention are also useful for making gliadin-enfic glutamine solutions hypoallergenic. 20 In
another embodiment of the present invention, it has also been found that the mixtures herein disclosed
can be used in theSirgnideetars dherparfiiéesor lowering the levels of Platelet Activating Factor (PAF)
and other inflamma&ty shdeldrrsidabgating gastro-intestinal disease. PAF is involved in a series of
gastro-intestinal digg %ﬁag}é}%t}}gty%viaﬂammatory disorders. We can mention ischemic bowel
necrosis (Hsueh\)\/ﬁ%ﬁ 0 zal%-Crus%i F ;#\/Iethods Achiev. Exp. Pathol.; 1988:13; 208-39), gastric ulcer
(Esplugues JV., ﬁ@%?ﬁ?, K tEaRPEIHHS 1980: Suppl. 1, 61-6), hemorrhagic rectocolitis
(Chaussade S., Ddriigéabaciie Bast@anterol. Hepatol. (Paris); 1991, May 27(3): 117-21), necrotizing
enterocolitis (EwerTAdiobeatd/RatialziSuppl.; 2002, 91(437): 2-5; neonatal: Caplan MS., et al., Semin.
Pediatr. Surg.; 2006, AU LMk Arfanidnflammatory bowel disease (Nassif A., et al. Dis. Colon
Rectum; 1996, Feb.; 39(2):217-23), pouchitis (Rothenberg DA., et al. Ann. Chir.; 1993; 47(10):1043-9).
In view of the above explanation, the product according to the present invention can also be
supplemented to stibfs& s BEItR (a3 ERETE pHsiel el g e R IYiPTERETRIIPSI 258 who can be
affected by a seriepaabiiflaamatanydilicesses8tatasaivaHis Gedd., Prog. Lipid. Res.; 2003 Mar.,
42(2):93-114). The product can take the form of a food, as disclosed above, or a nutritional

supplement, a nutraceutical, a dryg. Nutritional supplement and nutraceutical are well-known terms in
the art (Arvanitoyat TSRO ERHY: AORSRENERE SUF KUB PS608 Wb By HHE FoF ah YR £K, AAPS
PharmSci.; 2003, 3{B33¢E®8and there is no need of further definition. The following example further
illustrates the invention. Example 1 Sourdough fermentation and electrophoresis analyses 21 The

characteristics of the, udaegi-fARHE Hesd Wer e AsIOIoNs IBOistUse: F2 8% tRERRIDL ALXi5r/ B). 10.7% of
dry matter (d.m.); fat,ul. f:/lo %f d.m.; ash, 0.6% of d.m.; and total soluble carbohydrates, 1.5% of d.m.

Eighty grams of wiigat flouF and 190 ml of tap water (containing a cell concentration of the cell
preparations of about 109 cfu per g of dough) were used to produce 270 g of dough (dough yield,
220). Four doughsTerearzadiastdrécbby msivey thve fat dwlngi gbddresbofiaeticaacid dagtera and

Bifidobacteria.  ¢he present invention are generally more digestible, therefore are more
accepted by the general consumer or particularly by people wishing or
needing more digestible food.

In a particular embodiment of the invention, the cereal-based food, in
particular baked goods can be used for the integration of the diet of
people affected by celiac disease, since gluten concentration is reduced
to a low value and the amount of gluten which persisted in the dough
is markedly hydrolyzed, especially for the peptide sequences which are
responsible for C8S.

When one of the above microbial mixtures is integrated with a suffi-
cient amount of microbial protease, such as for example 200 ppm of



Mixture 1 according to the invention: Streptococcus thermophilus, Bifidobacterium infantis,
Bifidobacterium longum, Bifidobacterium breve, Lactobacillus acidophilus, Lactobacillus plantarum
Lactobacillus casei, Lactobacillus delbrueckii subsp. bulgaricus. Mixture 2 according to the invention
Streptococcus thermophilus, Bifidobacterium lactis, Bifidobacterium breve, Lactobacillus acidophilus
Lactobacillus plantarum, Lactobacillus casei, Lactobacillus helueticus. Mixture 3 Lactobacillus
acidophilus, Lactobacillus brevis, Streptococcus thermophilus, Bifidobacterium infant is. 22 Mixture 4
Lactobacillus brevis, Lactobacillus salivarius spp. sali¢fhius

microbial protease (typically from Aspergilius sp.) under the conditions
optimized in the present invention the fermented sourdough has a con-
centration of gluten lower than 200 ppm, as determined by using the
monoclonal antibody R5. As stated by the Codex Alimentarius such
type of product is defined gluten-free and therefore suitable for celiac
patients.

Micrebial proteases are of common use in bakery, see for example WO
88/03365, EP 0588428, US 6,465,209, GB1,196,946. These proteases
are commonly marketed, see for example Enzyme Development Corpo-
ration U.S.A. and the present invention can be carried out with any
product available on the market and of common use in bakery.

In a preferred embodiment of the present invention, the microbial pro-
tease is a fungal protease from Aspergillus oryzae, activity of 500,000
HUT/g; pH optimum about 3.0 and activity in the range of pH 3.0 to
6.0; temperature optimum about 50°C and activity in the range 25-
60°C; or another protease is an acid stable protease from Aspergillus
niger; activity of 3,000 SAPU/g; optimum pH 2.0-3.0 and activity in the
range of pH 2,0 to 6,0; temperature optimum 50-80°C and activity in
the range 30-60°C. These enzymes are available from Bio-Cat Inc.,
Troy, Virginia, U.S.A. and many other suppliers,

The present invention allows making baked goods with a higher per-
centage of wheat flour, resulting in products with a more agreeable
flavor and better accepted by people affected by celiac disease. The
present invention also allows to obtain products directed to general
consumers, including healthy people, endowed with better digestibil-
ity.

In a wider aspect, the present invention also refers to starchy products
comprising a mixture of lactic acid bacteria, optionally supplied with
enzymatic preparations as disclosed above.



Lactobacillus plantarum Fermentation was carried out at 37C for 24 h. A dough without bacterial
inoculum was chemically acidified to pH 4.0 with a mixture of lactic and acetic acids (molar ratio 4:1)
and used as control. After incubation, gliadins were extracted from doughs following the method
originally described by Osborne (Osborne, TB.; 1970, The proteins of the wheat kernel. Carnegie
Institute of Washington publication 84. Judd and Detweiler, Washington, D.C.) and further modified by
Weiss et al. (Weiss, et al.; 1993, Electrophoresis, 14:805-816). Aliquots of 10-20 id (about 10 ig of
gliadin) were diluted 1:1 with sample buffer, treated at100C for 5 min and analyzed by sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) according to the Laemmli procedure
(Laemmli; 1970, Nature, 227:680-685); the gels contained 12% of acrylamide and were stained with
B10 Bio-Safe Coolnassievblast (BipeRadiapoeatoriel; WotooteprOad eTwordirhersidfalchs|
elelctrophoresils (Zglﬁa\%a&@@mﬁaegmasﬁff&% tlapada_@gﬁ@@e&i. BHIC panRoBHN. 621004%. (Tgrdeed
gels were analyzed, an tin ies.of: yeacidifie C relough (adde
of MIXTURE 1) (s@ evsve%r?e?ﬁ_io?{ﬁggﬁ%ea%g‘iriégﬁ%gghbg&éi%%l%%?%%gr%ﬁ%kt?aﬁ P %g{é}gj E](?f!r(-iff:étlrgophoresis.,
18.-2832-2841). THE? y%‘?&r%}éti%?&apfoff)ﬁndmaf%%té‘ﬁ%%@eﬁér&%%‘“a?ﬁ%ié e05iSD)/sICAD]
x 100. All the hydrodysiedastbstaneee. calculated based on the average of the spot intensities of the
three gels, and standard deviation was calculated. Only hydrolysis factors with statistical significance
where P value wa . ported.,. i ntheti , -rich: -peptides and
RP-IIPLC analyse?ﬁé%_%?g\g%ﬁ \ E , %é%#é%%%%%g&\%f Iﬁ%%é?ﬁ%ﬁ%%&%&ﬁﬁ% Leu-Leu,
Z-Gly-Pro-p-NA arfiPRIEERRHERL ASRESHS, 1%%‘?g‘:rﬁg’%:hemical Co, St. Louis, Mo). The assay mixture
contained 500 pl of 200 mM phosphate buffer, pH 7.5, 150 RI of substrate (0.2-3 mM, final
concentration), 8 pi'eé NalNa1 0 £5%s finrlifabrieentiatinayamdrSthal pfddRtAURE of prepasedion (5 x 109

cfu/ml, final conce%;ggiom.ag%?ggﬁg; %Jaﬁig%gc'%}@él-élﬁp\ff 2+ Q5P R-R Bl &f thesArgliadin (Silano

and De Vincenzi; and the epitope 33-me . . .
(L-Q-L-Q-P-F-P-Q LRSS PRoA35E8 GEpcb 95HIR5 xemple. Yiscuiss, ) Sl eb i°8002) were
chemically synthegizstbyridesystbraadisaratoiraiSinsholr]] Pideeeprodiacasderomixtite for the
fragment 62-75 coghaiaeg 320 pl of 20 triM phosphate buffer, pH 7.0, 150 pl of substrate (450 giIVI,
final concentration), 8 pl of NaN3 (0.05% final concentration) and 50 pl of MIXTURE 1 preparation (5 x
109 cfu/ml, final cqopcentration). The assay mixture for the epitope 33-mer cantained.50Q al of 200 mM
ohosphate buffer, (1A% BUTREHSR PR AEe (OB RRTCHIA! BYCRHRALENS B B RNANG (0.05% final
concentration) andeSerdretivnx fuREEipe paitibars rade rlkinsfisaretneesreaifod). Both the
mixtures were incuhattichaa B bekedderostyréd condibenstildddpiagd firr enzyhuel idneficsifor the

hydrolysis of the 33jmerwasdealouiaied Dy pIiRgR ddNGWERYEHRH L RIgkALInNRAYar R, Burk; 1934,
J. American Chem, Soc., 56:658-666). The enzyme reactions were sto B %}PQI add|t|o€| of 0.05%
(vol/val) (final conc%?ff?_gti%%?ﬁﬂf(’)? aCete® g&ﬁ%@ﬁ‘ﬁo@? ?/égfengem&gFae{)eO? frdm MeSHixtdre by
RP-FPLC using a Re&&bBarce Il RPC 3m1 column and FPLC equipment with a LTV detector operating
at 214 nm (Amersham Bioscences, Upssala, Sweden). Elution was at flow rate of 1 mlimin with a
gradient (S to 100%1]@1@&%9&1;'gfgp%%%ﬁr%t%%ﬁg% agid pFbespenaetiaianahGE3CN was
increased linearly from 5 tot46°o b&{v% en 16 and 62 min an frO{n 460/3tg 100% baeﬁal%% 62 and 72
min 24 Use of fun§aIbrotea8esTh dsstic f%pcr% Wiﬁ?%c‘t’iléea%l Padiettatng ﬁf&%bac eria_ To produce
a gluten-free sourdéeiRsirPoor sam pPavexorited Inihe pashageseprrately Withhote dpriief fungal
proteases routinelyagke 8 antbeilkee mn oréiifidiso d2teing feintemtation, thadlcoenpiemeéntamh attivity of the
proteolytic activitieg.from bagteria And.fingalsouresaaysia marked:dacrease Lldhesfiggpecially
gliadin and glutenin fractions. T, ethané)l-soltibfe %?étrgctg %f E@gy{grmentgg sg&douqf&ghowed a
gluten concentratio%%&ﬁ%?%%n %b}ﬁugg 8etear‘r:n|n_e(f ]by € use of the'm no_cf%)%a antﬁbody R5.
Western blot analy&ia&lftreatioalons ahtiBoagaid waPrbcRamiRiaeltk feRi&e8ough (37C
for 24 h) with MIXTigREc2 d@bdiatb88dciivges. g of dough) was mixed with non protein ingredients and
tolerated flour (e.g., millet) to produce Italian biscuits and subjected to baking at 250C for 15 min.
Italian biscuits manyfactured withqut fermentation with,MIXTURE 1. wete,used as contrgl. Biscuits
were analyzed by %e%srt%grﬁ Bio ﬂélsrn%l}]eo%Fcﬁ\eaI' g{r}tig’g@% and | ﬁ&Bé})ﬁgﬁléﬁﬁlg& 8%%@%%3?%& de
Biotecnologia, GIut’@?f—L?ﬁﬁ}W@W@%&B%%%WWW%@%&%&W%@%%S potential
toxic celiac peptidesig @ R @ik B3 midre RASRIRCRwasicarikedbabted dr spreiiclabbdl sequences
which are related to,Rpigpatial toxic peptides. Hydrolysis of wheat flour salt soluble proteins (albumins
and globulins) Albumins and globulins were extracted from wheat flour by the method of Weiss
(1993). The assay mixture, containing 0.8 ml of albumins/globulins (about 3 mg/m1) in 50 mM
Tris-HCI, pH 7.0, 5 x 109 cfu/ml of MIXTURE 1 and NaN3 0.05%. Incubation was at 37C for 24 h
under stirred conditions. A control without microbial cells was included in the test. After incubation, the

supernatant was recovered by 25



centrifugation and used for electrophoresis. Proteins from water/salt soluble fraction (albumins and
globulins) were analyzed by immunoblotting (Curioni, A., et al., 1999, Clin. Exp. Allergy, 29:407-413) to
detect the IgE binding of pooled sera from atopic patients, previously characterized as suffering from
gastrointestinal symptoms related to wheat ingestion. By using a semidry blotting, protein bands,
separated by SDS-PAGE, were transferred onto nitrocellulose sheets with a Trans-blot Cell (Bio-Rad
Laboratories, Milan, Italy) with a transfer buffer containing 48 mM Tris, pH 9.2, 39 mM glycine, 20%
‘methanol and 0.1% SDS, for 5 h at the voltage of 50 v Blotting bands were visualized by soaking the
membranes for a few minutes in Ponceau S (0.1% in 3% trichloroacetic acid) and marked with a
-pencil, before destaining with water. Membranes were blocked with TBS containing 0.05% Tween 20
(TBS-T) and 5% sEmammilepofdtrmnyTBodmctsr 2rh, dh&indsnted Pae MRgRLosits pvieY sera from
patients, diluted 12Q:i kBTt AfellvashidgfbtetitodRwitnel BSednbleistueiBdncubated for 1 h
with monoclonal a&gﬁ%ﬂ@%@%g%@‘gﬁs&g@ﬁ@&gﬂmgsgﬁgma Chemical Co), diluted 1:5000 in
M-TBS-T (Curioni, et'al’; 1999). After four washes in M-TBS-T and one in TBS, bound IgE were
visualized by chemiluminescence using the Supersignal Detection kit (Pierce Biotechnology Inc.,
Rockford, IL), accdetipds dos metiiegprsprovdcy - imewmanrbleeurst. and pisseageeivas carried
out at room tempesaidee;kaempaced toplretcoRtial: tha S BetAGE Brefirslofihdidliadnbfractions

extfactetd f o tgeg?ﬂ%ﬁzfasmeﬁft%w}{mn% ﬁ?&{;&ﬁm%@%@?%%%&%ﬁ?h@%w&&ﬁ (L:J?RI’IE o
reparations na e same C C 0O gedra gliaqins. roLySIS W ver | or (0]
e o e e it A aes st A Bt DRE LS

the invention, just

cause an appreciabletagradaiion. THRIMRIE TeESraRfonts tReafu e efi5Hrdp At nSaée confirmed
by the RP-FPLC agaly Ssdhibko g% ¢ihanby <ahshlerprot®ifranignEefitich dauenar &erall view of

the oligopeptides Wi}, appasit malserla imapasslowss teabang, dejctablsby glactgphoresis. 26

The above results gave a é vidence, of the highest r ft e#IXTU E 4 which seemed
to have a proteoly%ﬁ%@&% r%os gig%:‘glﬁf) e éréls%géj §§ gliggﬁégé}heﬁﬁ Oglﬁg%t%?igirgpecies which
composed MIXTURELE Wertlgsedindividually at the same concentration of about 109 cells per g of
dough, none of the B species gave a marked hydrolysis as shown by the mixture. This was the first

evidence of the complementary prateolytic.aclivitubetuesp i aReees, ofiahleagif sralas which are
used in MIXTURE 1 irawell d%@%ﬁ? Pro ortionﬂ C%gaedigg aerlld er(%é?‘t%(gocr)lliggoé;éelgtiqtgs.arewgtﬁg%acterized by
a large proportion Blf“b Biffre T esp\(?)(n%% heir sequeﬁces Nieser, 1996, Aeta Igledia r. Suppl.
412:3-9). Proline i&asriiaamadg Serpsiamintcafasparstsiromislail SPEriieRTHESpecific
conformation impogesnfagynestoittipns orinb dtrsioluyanaspaatsiof peptide s addspagbirtsi making
them extremely re%}'@@%{%mdrolysis. To adequately deal with such peptides, a group of specific
peptidases is necessary to hydrolyze all the peptide bonds in which a proline residue occurs as
potential substrate at the different positions (Cunningham and Connar; 1997, chim. Biophys. Acta,
1343:160-186). PrélAfiARTI9INEDABIeGNeRL BEINHEEE AT BERDTTURE 98%R dor
characterized by usifng ayntlieticsulbgtratpashietiias 2nd-pdietbmesp dpdioard-pigaedientbeu, Val-Leu,
Pro-Gly, Gly-Pro-Adg, J Uik ershtht€- G- B 20ablIGBZ- Ghirtahubes!-priNA wayekieye relatively
specific for praline iminonepiidase. amingneptidase, dipeplidase, Polnase & gldas, fipepidy
peptidase, trlpeptloaés%,.pro I-enabpepﬁ aseand e%d1 Beptl ase enzymes, respectively (Table 1).
Table 1 Enzyme aéﬁﬁﬁé@bfﬁ‘%ﬁ%*FWEF@%W%?%WM?%%@&%&@%B@%BQnit of
activity tion (mM)(UprZeRtep-NA Proline iminopeptidase 2

Pasta products contain milled wheat, water, and occasionally eggs
and/or optional ingredients. Pasta manufacturers typically use milled
durum wheat (semolina, durum granulars, and durum flour) in pasta
production, although farina and flour from common wheat are occa-
sionally used. Most pasta manufacturers prefer semolina, which con-
sists of fine particles of uniform size and produces the highest quahty
pasta product. The water used in pasta production should be pure, free
from offflavors, and suitable for drinking. Also, since pasta is produced



3.2 0.02 Leu-p-NA Aminopeptidase 2 8.4 0.04 Ma-p-Na Aminopeptidase 2 12.3 0.05 Leu-Leu
Dipeptidase 2 15.51 0.03 Val-Leu Dipeptidase 2 17.22 0.07 Pro -Gly
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below pasteurization temperatures, water should be used of low bacte-
rial count. Eggs (fresh eggs, frozen eggs, dry eges, egg yolks, or dried
egg solids) are added to pasta to make egg noodles or egg spaghetti and
to improve the nutritional quality and richness of the pasta. Small
amounts of optional ingredients, such as salt, celery, garlic, and bay
leafs, may also be added to pasta to enhance flavor. Disodium phos-
phate may be used to shorten cooking time. Other ingredients, such as
gum gluten, glyceryl monostearate, and egg whites, may also be added.
All optional ingredients should be clearly labeled on the package.

Durum wheat is milled into semolina, durum granular, or durum flour
using roll mills. Semolina milling is unique in that the objective is to
prepare granular middlings with a minimum of flour production. After
the wheat is milled, it is mixed with water, eggs, and any other op-
tional ingredients,

In the mixing operation, water is added to the milled wheat in a mixing
trough to produce dough with a moisture content of approximately 31
percent. Kggs and any optional ingredients may alsc be added. Most
modern pasta presses are equipped with a vacuum chamber to remove
air bubbles from the pasta before extruding. If the air is not removed
prior to extruding, small bubbles will form in the pasta which diminish
the mechanical strength and give the finished product a white, chalky
appearance.

After the dough is mixed, it is transferred to the extruder. The extru-
gion auger not only forces the dough through the die, but it also kneads
the dough into a homogeneous mass, controls the rate of production,
and influences the overall quality of the finished product. Although
construction and dimension of extrusion augers vary by equipment
manufacturers, most modern presses have sharpedged augers that
have a uniform pitch over their entire length. The auger fits into a
grooved extrusion barrel, which helps the dough move forward and re-
duces friction between the auger and the inside of the barrel. Extrusion
barrels are equipped with a water cooling jacket to dissipate the heat



Prolinase 3 8.0 0.02 Val-Pro Prolidase 2 3.03 0.02 Gly-Pro-Ala Dipeptidyl peptidase 1V /
carboxypeptidase P 2 2.73 0.01 Leu-Leu-Leu Tripeptidase 2 10.63 0.41 Z-Gly-Pro-p-NA
Prolyl-endopeptidase 2
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generated during the extrusion process. The cooling jacket also helps to
maintain a constant extrusion temperature, which should be approxi-
mately 51°C (124°F). If the dough is too hot (above 74°C [165°F]), the
pasta will be damaged.

Uniform flow rate of the dough through the extruder is also important.
Variances in the flow rate of the dough through the die cause the pasta
to be extruded at different rates. Products of nonuniform size must be
discarded or reprocessed, which adds to the unit cost of the product.
The inside surface of the die also influences the product appearance.
Until recently, most dies were made of bronze, which was relatively
goft and required repair or periodic replacement. Recently, dies have
been improved by fitting the extruding surface of the die with Teflon®
ingerts to extend the life of the dies and improve the quality of the
pasta.

Drying is the most difficult and critical step to control in the pasta pro-
duction process. The objective of drying is to lower the moisture con-
tent of the pasta from approximately 31 percent to 12 to 13 percent so
that the finished product will be hard, retain its shape, and store with-
out spoiling.

Most pasta drying operations use a preliminary drier immediately af-
ter extrusion to prevent the pasta from sticking together. Predrying
hardens the outside surface of the pasta while keeping the inside soft
and plastic. A final drier is then used to remove most of the moisture
from the product.

Drying temperature and relative humidity increments are important
factors in drying. Since the outside surface of the pasta dries more rap-
idly than the inside, moisture gradients develop across the surface to
the interior of the pasta. If dried too quickly, the pasta will crack, giv-
ing the product a poor appearance and very low mechanical strength.
Cracking can cccur during the drying process or ag long as several
weeks after the product has left the drier. If the pasta is dried too



1.3 0.01 NCBZGly-Gly- Endopeptidase 2 1,9 0.02 Leu-p-NA  Each value is the average of three
enzyme assays, and standard deviations were calculated. A unit of enzyme activity (U) on p-NA
substrates was defined as the amount of enzyme which produced an increase in absorbance at 410 of
0.01/min. A unit on polypeptides was the amount of enzyme which liberates 1 micromole of substrates/
‘min. All the above enzyme activities were largely distributed in the MIXTURE 1 preparation. Since it is
_very rare that a unique microbial strain may possess._all the previous enzyme activities (Cunningham
-and O'Connor; 1997; Kunijii, et al.; 1996, Antoine Vat% eeuwenhoek 70:187-221; Di Cagno et at;
2004), only a pool of selected bacteria such as those contained in the MIXTURE 1 may have the
- complete pattern of peptidases needed for hydrolysis of Pro-rich oligopeptides. The hydrolysis of
gliadin oligopepticde By MiXtPOREE b ek el s IR gRAIGTh B HEREN tRfo RS BXAR Eharacterized
by 2DE analysis. Fighisfdenriprateinsspotsivibes icentifigthig tyelehemiedibyatidified<totlgh used as
control (Figure 1A)s aavERMBING Aathe 84 8\rdindigepeptide sppisngiadmarkedndgagraded after
dough fermentati%% vagﬁ I\QLXTUaR%l Wgr\%frg)agfd t c%néﬁtsjl (i L:}) el% .OT%%Ie 02 {t%g%rs tq Eg{e hydrolysis
factors of the spots identified @yﬁ E" MoSt of the o]ﬁgo etides degra ed65 of the 715)Chad hydrolysis
factors higher thaR Y% aBTAR 8T ehiVAREESRIRATAS PYe@EN8wer than 40 %. Table 2 28 Properties
of alcohol-soluble polypeptides hydrolyzed by MIXTURE 1 after dough incubation at 37C for 24 ha,
Spot designationl packaging keeps the product free from contamination, protects the
pasta from damage during shipment and storage, and displays the
product favorably. The principal packaging material for noodles is the
cellophane bag, which provides moisture-proof protection for the prod-
uct and 1s used easily on automatic packaging machines, but is difficult
to stack on grocery shelves. Many manufacturers utilize boxes instead
of bags to package pasta because boxes are easy to stack, provide good
protection for fragile pasta products, and offer the opportunity to print
advertising that is easier to read than on bags.

Alr emissions may arise from a variety of sources in pasta manufactur-
ing. Particulate matter (PM) emissions result mainly from solids han-
dling and mixing. For pasta manufacturing, PM emissions eccur dur-
ing the wheat milling process, as the raw ingredients are mixed, and
possibly during packaging. Emission sources associated with wheat
milling include grain receiving, precleaning/handling, cleaning house,
milling, and bulk loading. Other information are available in D. E.
Walish and K. A. Gilles, "Pasta Technology", Elements Of Food Tech-
nology, N. W. Desrosier, Editor, AVI Publishing Company, Inc., 1977

The present invention is applicable both to the industrial manufacture
and the home preparation of pasta, in the latter case, favourably in the
preparation of egg pasta.

According to the present invention, in the process of making dough,
the mixture of lactic acid bacteria herein digclosed are used.
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In another embodiment of the present invention, typical Asian, cereal-
based food is provided. A preferred example is a kind of noodle known
as Ramyun in Korea, Ramien in China and Ramen in Japan.

As in the general carrying out of the present invention, the dough is
prepared by adding the mixture of lactica acid bacteria and letting the
sufficient time for pre-fermentation.

The mixtures of lactic acid bacteria and Bifidobacteria according to the
present invention, optionally added with the above mixtures of micro-
bial proteases, can alse be used in the manufacture of a food, in par-
ticular gluten-free grade, for consumption by a subject affected by ce-
liac disease. Examples of this kind of food are pastas, cereals, tacos,
tortillas, popcorn. For a reference see Practical Gastroenterology —
April 2004, pages 86-104 and the literature cited therein.

Another object of the present invention is a method for the manufac-
ture of a baked good comprising the addition of the above sourdough
preparation.

In a preferred embodiment of the present invention, the method com-
prises the following steps:

a) hguid pre-fermentation of 20-50% of wheat flour by weight
(whole mixture 20%-50% of flour and 80%-50% of water, dough vield
about 300 with about 10 cells of the mixture of the present invention
per g of dough), at about 37°C for at least about 24 h, preferably be-
tween about 24 and about 31 hours;

b) after fermentation, mixing the dough with one or more tolerated
flour, such as millet flour, to have a final dough vield of about 150
(solid dough) and added of commercial baker's yeast at a concentration
of about 1% by weight;

c) incubating the dough at about 37°C for about 2 hours until the
leavening is completed;

d) baking at about 250°C for about 20 minutes.
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In a second embodiment of the present invention, the method can be
modified as follows: '

a) liguid fermentation of 20% of wheat flour with the further addition
of fungal proteases (200 ppm) at 37°C for 24-31 hours;

b) after fermentation, drying to remove water in order to have a glu-
ten-free wheat flour (< 200 ppm of gluten);

¢) use of the wheat flour gluten-free as basic ingredient for the manu-
facture of cereal-based food, in particular baked goods.

The term "about" in this circumstance means those values around
those indicated which are comprised in normal carrying out of the -
vention and can depend on the instrumental errors of the measuring
devices or deviations made by the person skilled in the art around the
indicated values, but that do not affect the result obtained by the in-
vention.

The above ranges are intended also as about higher than the lower
Iimit and about lower than the upper limit. Therefore, the hquid pre-
fermentation of step a) comprises an amount of wheat flour not lower
than about 20% and not higher than 50% by weight for a time of not
less than about 24 hours and not more than about 31 hours.

An exemplary list of tolerated flours comprises bean flours, buckwheat,
flax, corn {maize), legume flours (garbanzo/chickpesa, lentil, pea), mil-
let, Indian Rice Grass, nut flours (almond, hazelnut, pecan), quinoa,
potato flour, sweet potato flour, sago, seed flours (sesame), sorghum,
soy, tapioca, teff. Millet is one of the preferred tolerated flours.

A very advantageous embodiment of the present invention is to include
a prebiotic in the baked good, whether containing or not a tolerated
flour,

A prebiotic is a non-digestible fibre-like substance, examples of which
are short chain and long chain oligosaccharides, such as fructo-
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oligosaccharides, soy-oligosaccharides, xylo-oligosaccharides and iso-
malto-oligosaccharides.

An even more advantageous embodiment of the invention is the incor-
poration of the baked good herein disclosed in a baked good such as the
one disclosed in EP 1 010 372. In this embodiment, the baked good
comprises a non-baked, essentially water-free, fat-based composition
comprising live lyophilized lactic bacteria. This fat-based composition
comprising live lyophilized lactic bacteria can of course be combined
with all the baked products of the present invention.

The cereal-based food, in particular baked goods and the packages for
the making cereal-based food, in particular baked goods according to
the present invention are suitable for administration to a subject suf-
fering from celiac disease.

As said above, the present invention comprises also general food
known under the general name of starchy food, in particular cereal-
based food.

The mixture of lactic acid bacteria, optionally added with the microbial
protease, as previously described, is used in the manufacture of
starchy food, in particular cereal-based food to obtain the same results
and advantages of the above described embodiment of baked goods. So
to say, the food obtained according to the present invention is suitable
for subjects suffering from celiac disease or for general consumers, also
in good health, wishing more digestible food. For example children and
ageing people may wish more digestible food.

Therefore, a further object of the present invention is a method for
treating a subject suffering from celiac disease comprising the integra-
tion of the diet of said subject with a baked good and/or a starchy food
as disclosed above. In the foregoing, the baked goods and the starchy
food according to the present invention will be comprised in the term
“cereal-based food".
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In another embodiment of the present invention, the cereal-based food,
in particular baked goods can also be used for maintaining gluten tol-
erance or for inducing gluten tolerance or for decreasing the risk of al-
lergies due to wheat flour albuming and glebulins.

In another embodiment of the present invention, the cereal-based food,
in particular baked goods can be safety used for celiac patients since
the low concentration of gluten (< 200 ppm).

The methods of treatment according to the present invention can also
be used in combination with other medical treatments for celiac dis-
ease,

As reported above, schizophrenic symptoms are noted n celiac patients
and schizophrenic patients show sensitive behavior to gluten. The mix-
tures according to the present invention are useful for preparing glu-
ten-free dietetic goods.

Therefore, a further object of the present invention is the use of the
mixture disclosed above in the preparation of a gluten-free dietetic
good useful for the treatment of schizophrenic symptoms. In particu-
lar, said symptoms affect a celiac or a non-celiac patient.

Another problem in the art is the use of proline in preparations for en-
teric diet. In certain subjects, proline is not hydrolyzed and the com-
pounds making the selution for enteric diet are not assimilated. Also
allergic responses can occur due to proline. The mixtures of lactic acid
bacteria and Bifidobacteria disclosed in the present invention are use-

- ful for hydrolyzing proline or proline-enriched peptides, thus making
preparations for enteric diet effective and non-allergenic.

Thanks to their properties, the mixtures of lactic acid bacteria and Bi-
fidobacteria disclosed in the present invention are also useful for mak-
ing gliadin-enriched glutamine solutions hypoallergenic.
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In another embodiment of the present invention, it has also been found
that the mixtures herein disclosed can be used in the manufacture of a
product for lowering the levels of Platelet Activating Factor (PAF) and
other inflammatory cytokines for treating gastro-intestinal disease.

PAF is involved in a series of gastro-intestinal diseases, in particular
inflammatory disorders. We can mention ischemic bowel necrosis
(Hsueh W., Gonzalez-Crussi F.; Methods Achiev. Exp. Pathol.; 1888:13;
208-39), gastric ulcer (Hsplugues JV., Whiittle B.J., Methods Find.,
1889: Suppl. 1, 61-6), hemorrhagic rectocolitis (Chaussade S., Denizot
Y, Ann. Gastroenterol. Hepatol. (Paris); 1991, May 27(3): 117-21), ne-
crotizing enterocolitis (Fwer AK., Acta Pediatr. Suppl.; 2002, 91(437):
2-6; neonatal: Caplan MS., et al., Semin. Pediatr. Surg.; 2005, Aug
14(3): 154-51), inflammatory bowel disease (Nassif A., et al. Dis. Colon
Kectum, 1996, Feb.; 39(2):217-23), pouchitis (Rothenberg DA., el al
Ann. Chir.; 1983, 47(10):1043-6).

In view of the above explanation, the product according to the present
invention can also be supplemented to subjects, in particular Japanese
pople, having a deficit in PAF-hydrolase, who can be affected by a se-
ries of inflammatory diseases (Karasawa K., et al.; Prog. Lipid. Res.;
20038 Mar., 42(2):93-114).

The product can take the form of a food, as disclosed above, or a nutri-
tional supplement, a nutraceutical, a drug.

Nutritional supplement and nutraceutical are well-known terms in the
art (Arvanitoyannis IS, et al., Crit. Rev. Food Seci. Nuir.,
20085,45(5):385-404 and Kalra EK, AAPS PharmSei.; 2003, 5(3); E25)
and there is no need of further definition.

The following example further illustrates the invention.

Example 1

Sourdough fermentation and electrophoresis analvses
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The characteristics of the wheat flour used were as follows: moisture,
12.8%; protein (N x 5.70), 10.7% of dry matter (d.m.}; fat, 1.8% of d.m.;
ash, 0.6% of d.m.; and total soluble carbohydrates, 1.5% of d.m. Eighty
grams of wheat flour and 190 ml of tap water (containing a cell concen-
tration of the cell preparations of about 10% c¢fu per g of dough) were
used to produce 270 g of dough (dough yield, 220). Four doughs were
manufactured by using the following mixtures of lactic acid bacteria
and Bifidobacteria.

Mixture 1 according to the invention:
Streptococcus thermophilus,
Bifidebacterium infantis,

Bifidobacterium longum,

Bifidobacterium breve,

Lactobacilius acidophilus,

Lactobacillus plantarum

Laciobacillus casei,

Lactobacillus delbrueckii subsp. bulgaricus.

Mizxture 2 according to the invention
Streptococcus thermophilus,
Bifidobacterium lactis,
Bifidobacterium breve,

Lactobacillus ccidophilus
Lactobacillus plantarum,
Lactobacilius casei,

Lactobacillus helveticus.

Mixture 3

Lactobacillus acidophilus,
Lactobacillus brevis,
Streptococcus thermophilus,
Bifidobacterium infantis.
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Mixture 4

Lactobactlius breuvis,

Lactobacillus salivarius spp. salicinius

Lactobacillus plantarum

Fermentation was carried out at 37°C for 24 h. A dough without bacte-
rial inoculum was chemically acidified to pH 4.0 with a mixture of lac-
tic and acetic acids (molar ratio 4:1) and used as control. After incuba-
tion, ghading were extracted from doughs following the method origi-
nally described by Osborne (Osborne, T.B.; 1970, The proileins of the
wheat kernel. Carnegie Institute of Washingion publication 84. Judd
and Detweiler, Washington, D.C.) and further modified by Weiss et al.
(Weiss, et al.; 1993, Electrophoresis, 14:805-816).

Aliquots of 10-20 ul (about 10 ug of gliadin) were diluted 1:1 with sam-
ple buffer, treated at 100°C for 5 min and analyzed by sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) according to
the Laemmli procedure (Laemmli; 1970, Nature, 227:680-685); the gels
contained 12% of acrylamide and were stained with B10 Bio-Safe
Coomassie blue (Bio-Rad Laboratories, Hercules, CA). Two-
dimensional gel electrophoresis (2DK) was performed as described by
Di Cagno et al. (Di Cagno; et al., 2004). Three gels were analyzed, and
spot intensities of chemically acidified dough (siCAD) and sourdough
(added of MIXTURE 1) (siSD) were normalized as reported by Bini et
al, (Bini, et al.; 1997, Electrophoresis, 18:2832-2841). The hydrolysis
factor for individual proteins was expressed as [(siCAD - siSD)/siCAD]
x 100. All the hydrolysis factors were calculated based on the average
of the spot intensities of the three gels, and standard deviation was
calculated. Only hydrolysis factors with statistical significance where
P value was < 0.05 were reported.

Hvydrolveis of svnthetie substrates, Pro-rich polvpeptides and RP-FPLC
analyses

Preliminarily, the proline specific peptidase activities of Mixture 1
were characterized by using synthetic substrates such as Pro-p-NA,
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Leu-p-NA, Ala-p-NA, Leu-lLeu, Val-Leu, Pro-Gly, Gly-Pro-Ala, Leu-
Leu-Len, 2Z-Gly-Pro-p-NA and NCBZ-Gly-Gly-Leu-p-NA (Sigma
Chemical Co, St. Louis, Mo). The assay mixture contained 500 pl of
200 mM phosphate buffer, pH 7.5, 150 ul of substrate (0.2-3 mM, final
concentration), & pl of NaNs (0.05% final concentration) and 50 ul of
MIXTURE 1 preparation (5 x 10° cfu/ml, final concentration). Frag-
ment 62-75 (P-Q-P-Q-L-P-Y.-P-Q-P-Q-8-F-P) of the A-gliadin (Silano
and De Vincenzi; 1999) and the epitope 38-mer (L-Q-L-Q-P-F-P-Q-P-Q-
L-PY-P-Q-P-Q-L-P-Y-P-Q-P-Q-L-P-YP-Q-P-Q-P-F) (Shan et al., 2002
were chemically synthesized by Neosystem Laboratoire (Strashourg,
France). The assay mixture for the fragment 62-75 contained 320 ul of
20 mM phosphate buffer, pH 7.0, 150 ul of substrate (450 uM, final
concentration), 8 ul of NalN3 {0.05% final concentration) and 50 ul of
MIXTURE 1 preparation (5 x 10% cfu/ml, final concentration). The as-
say mixture for the epitope 33-mer contained 500 i of 200 mM phos-
phate buffer, pH 7.5, 150 ul of substrate (200 1M, final concentration),
8 ul of NaN3 (0.05% final concentration) and 50 pul of MIXTURE 1
preparation (5 x 10° cfu/ml, final concentration). Both the mixtures
were incubated at 37°C under stirred conditions (150 rpm), The en-
zyme kinetics for the hydrolysis of the 33-mer was calculated by using
a Lineweaver-Burk plot (Lineweaver and Burk; 1834, J. American
Chem. Soc., 56:658-666).

The enzyme reactions were stopped by addition of 0.05% (vol/vol) (final
concentration) trifluoroacetic acid. Peptides were separated from the
mixture by RP-FPLC using a Resource II RPC 3ml column and FPLC
equipment with a UV detector operating at 214 nm (Amersham Bio-
scences, Upssala, Sweden). Elution was at flow rate of 1 ml/min with a
gradient (5 to 100%) of acetonitrile in 0.05% trifluorcacetic acid. The
concentration of CH3CN was increased linearly from 5 to 46% between
16 and 62 min and from 46% to 100% between 62 and 72 min.

The same procedure was used to determine the oligopeptides contained
in the 70% ethanol-soluble extracts of the fermented doughs.
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Use of fungal proteases in association with lactic acid bacteria and Bi-
fidobacteria

To produce a gluten-free sourdough (< 200 ppm), MIXTURE 1 was
used in association with 200 ppm of fungal proteases routinely used in
bakery products. During fermentation, the complementary activity of
the proteolytic activities from bacteria and fungal sources gave a
marked decrease of the of especially ghiadin and glutenin fractions.
The ethanol-soluble extracts of the fermented sourdough showed a glu-
ten concentration lower than 200 ppm as determined by the use of the
monoclonal antibody R5.

Western blot analvsis with R5 monoclonal antibodv and RAPD PCR
analysis

Fermented dough (37°C for 24 h) with MIXTURE 1 (about 10° c¢fu per g
of dough) was mixed with non protein ingredients and tolerated flour
(e.g., millet) to produce Italian biscuits and subjected to baking at
250°C for 15 min. Italian biscuits manufactured without fermentation
with MIXTURE 1 were used as control. Biscuits were analyzed by
Western blot R85 monoclonal antibody and RAPD PCR at the Centro
National de Biotecnologia, Gluten Unit, CNB (28049 Madrid Spain).
R5 monoclonal antibody recognizes potential toxic celiac peptides:
QQPFP and 33-mer. RAPD PCR was carried based on specific DNA
sequences which are related to potential toxic peptides.

Hyvdrolysis_of wheat flour salt soluble proteins (albumins and globu-
ling)

Albumins and globuling were extracted from wheat flour by the
method of Weiss (1993). The assay mixture, containing 0.8 ml of albu-
ming/globuling (about 3 mg/ml) in 50 mM Tris-HCI, pH 7.0, 5 x 109
cfu/m] of MIXTURE 1 and NalN3 0.056%. Incubation was at 37°C for 24
h under stirred conditions. A control without microbial cells was in-
cluded in the test. After incubation, the supernatant was recovered by
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centrifugation and used for electrophoresis. Proteins from water/salt
soluble fraction (albumins and globuling) were analyvzed by im-
munoblotting (Curioni, A., et al., 1939, Clin. Exp. Allergy, 29:407-413)
to detect the IgE binding of pooled sera from atopic patients, previ-
ously characterized as suffering from gastrointestinal symptoms re-
lated to wheat ingestion. By using a semidry blotting, protein bands,
separated by SDS-PAGE, were transferred onto nitrocellulose sheets
with a Trans-blot Cell (Bio-Rad Laboratories, Milan, Italy) with a
transfer buffer containing 48 mM Tris, pH 9.2, 389 mM glycine, 20%
methanol and 0.1% SDS, for 5 h at the voltage of 50 V. Blotting bands
were viguahized by soaking the membranes for a few minutes in Pon-
ceau S (0.1% m 3% trichloroacetic acid) and marked with a pencil, be-
fore destaining with water. Membranes were blocked with TBS con-
taining 0.05% Tween 20 (TBS-T) and 5% skim milk powder (M-TBS-T)
for 2 h, and incubated overnight with pooled sera from patients, di-
luted 1:20 in TBS-T. After washing five times with M-TBS-T, blots
were incubated for 1 h with monoclonal antihuman IgE peroxidase-
conjugate antibody (Sigma Chemical Co), diluted 1:5000 in M-TBS-T
{(Curioni, et al., 1899). After four washes in M-TBS-T and one in TBS,
bound IgE were visualized by chemiluminescence using the Supersig-
nal Detection kit (Pierce Biotechnology Inc., Rockford, IL), according to
the instructions provided by the manufacturer. The procedure was car-
ried out at room temperature,

Compared to the control, the SDS-PAGE profiles of the ghiadin frac-
tions extracted from the doughs fermented with the four cell prepara-
tions showed that not all the cell preparations had the same capacity
to degrade gliadins. Hydrolysis was very high for MIXTURE 1 of the
invention, just slight for MIXTURE 2, while the other cell preparations
(MIXTURES 3 and 4) did not cause an appreciable degradation.

The differences among the four cell preparations were confirmed by
the RP-FPLC analysigs of the 70% ethanol soluble protein fractions
which gave an overall view of the oligopeptides with apparent molecu-
lar masses lower than those detectable by electrophoresis.
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The above results gave a great evidence of the highest performance of
the MIXTURE 1 which seemed to have a proteolytic activity more spe-
cifically addressed to gliadins.

When the bacterial species which composed MIXTURE 1 were used in-
dividusally at the same concentration of about 109 cells per g of dough,
none of the 8 species gave a marked hydrolysis as shown by the mix-
ture. This was the first evidence of the complementary proteolytic ac-
tivity between the species of at least 6 strains which are used in
MIXTURE 1 in well defined proportion.

Ghadins and related oligopeptides are characterized by a large propor-
tion of proline residues within their sequences (Wieser, 1996, Acta Pe-
diatr. Suppl. 412:3-9). Proline is unigue among the 20 amino acids be-
cause of its cyclic structure. This specific conformation imposes many
restrictions on the structural aspects of peptides and proteins, making
them extremely resistant to hydrolysis. To adequately deal with such
peptides, a group of specific peptidases is necessary to hydrolyze all
the peptide bonds in which a proline residue occurs as potential sub-
strate at the different positions (Cunningham and Connor; 1997, Bio-
chim. Biophys. Acta, 1343:160-186). Preliminarily, the proline specific
peptidase activities of MIXTURE 1 were characterized by using syn-
thetic substrates such as Pro-p-NA, Leu-p-NA, Ala-p-NA, Leu-Leu,
Val-Leu, Pro-Gly, Gly-Pro-Ala, Leu-Leu-Leu, Z-Gly-Pro-p-NA and
NCBZ-Gly-Gly-Leu-p-NA which are relatively specific for proline imin-
opeptidase, aminopeptidase, dipeptidase, prolinase, prolidase, dipepti-
dyl peptidase, tripeptidase, prolyl-endopeptidase and endopeptidase
enzymes, respectively (Table 1).

Table 1

Enzyme activities of MIXTURE 1.

Substrate Type of enzyme Substrate concentra- Unit of activity
tion (md) ()
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Pro-p-NA Proline iminopeptidase 2 3.2+0.02
Leu-p-NA Aminopeptidase 2 B.4+0.04
Ala-p-Na Aminopeptidase 2 123 +0.05
Leu-Leu Dipeptidase 2 15.51 +0.03
Val-Leu Dipeptidase 2 17.22 £0.07
Pro-Gly Prolinase 3 8.0x0.02
Val-Pro Prolidase 2 3.03 £ 0.02
Gly-Pro-Ala Dipeptidyl peptidase IV / 2 2.73 +0.01
carboxypeptidase P
Leu-Leu-Leu Tripepiidase 2 10.63 = 0.41
Z-Gly-Pro-p-NA Prolyl-endopeptidase 2 1.3£0.01
NCBZ Gly-Gly- Endopeptidase 2 1.9+0.02

Leu-p-NA

Each value is the average of three enzyme assays, and standard deviations were calculated. A
unit of enzyme activity (U) on p-NA substrates was defined as the amount of enzyme which
produced an increase in absorbance at 410 of 0.01/min. A unit on polypeptides was the amount
of enzyme which liberates 1 micromole of substrates/ min.

All the above enzyme activities were largely distributed in the
MIXTURE 1 preparation. Since it ig very rare that a unique microbial
strain may possess all the previous enzyme activities (Cunningham
and OConnor; 1997, Kunjii, et al.; 1996, Antoine Van Leeuwenhoek
70:187-221; Di Cagno et al.; 2004), only a pool of selected bacteria such
as those contained in the MIXTURE 1 may have the complete pattern
of peptidases needed for hydrolysis of Pro-rich oligopeptides.

The hydrolysis of gliadin oligopeptides by MIXTURE 1 preparation
during dough fermentation was further characterized by 2DE analysis.
Eighty-four protein spots were identified in the chemically acidified
dough used as control (Figure 1A). Seventy-nine of the 84 gliadin oli-
gopeptide spots were markedly degraded after dough fermentation
with MIXTURE 1 compared to control (Figure 1B). Table 2 refers to
the hydrolysis factors of the spots identified by 2DE. Most of the oli-
gopetides degraded (65 of the 79) had hydrolysis factors higher than
80% and only 8 showed hydrolysis factors lower than 40 %.

Table 2
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Properties of alechol-soluble polypeptides hydrolyzed by MEXTURE 1 after dough incubation
at 37°C for 24 h*,

Spot designation® Hstimated pI  Estimated molecular mass (kDa)  Hydrolysis factor

1 6.84 51.0 54.0
2 7.15 49.8 80.5
3 6.55 49.5 85.0
4 6.38 49.0 892.0
5 7.62 48.9 85.4
6 9.40 48.7 87.0
7 7.64 48.5 90.6
B 7.08 48.4 85.0
g 8.05 48.3 90.8
10 9.52 48.1 96.2
11 9.15 48.0 91.5
12 9.87 - 47.9 00.0
13 8.70 47.8 97.7
14 6.83 47.7 85.0
15 9.10 47.6 92.5
16 8.69 47.0 80.8
17 9.256 46.3 90.8
18 7.08 46.0 52.5
19 8.70 44.5 93.2
20 6.54 44.0 95.6
21 6.63 43.2 0.0
22 7.10 43.0 10.0
23 6.70 42.9 91.4
24 8.04 42.6 67.0
28 6.35 42.5 0.0
28 6.04 41.8 0.0
27 6.49 41.7 871.7
28 6.40 41.6 16.0
28 8.78 41.4 95.0
30 7.00 41.3 47.5
31 7.568 41.2 93.2
32 8.55 41.1 86.1
33 8.45 41.0 86.4
34 8.25 40.9 86.2
35 8.00 40.8 20.5
38 8.68 4.7 93.1
37 8.85 40.65 88.6
38 8.90 40.6 84.8
39 9.18 40.55 815
40 6.37 40.5 45.6
41 6.56 40.4 82.0
42 7.20 40.0 93.0
43 6.05 39.9 95.2
44 6.26 39.8 24.8
45 6.48 39.7 95.0
46 6.57 39.6 44.5
47 6.81 39.5 93.6
48 9.55 39.3 91.7
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49 7.57 38.0 92.4
50 7.95 38.8 87.9
51 7.80 as.7 92.0
52 8.05 38.6 58.2
83 9.20 38.5 90.8
54 6.62 38.3 0.0
a5 6.26 38.2 80.7
56 7.12 38.1 94.8
57 9.64 38.0 83.1
58 B.08 37.8 94.5
59 6.80 37.8 858.7
60 6.26 37.5 1.5
61 6.40 37.3 90.4
62 7.10 37.1 04.8
63 8.06 36.7 01.2
B4 9.20 36.5 90.0
65 6.61 86,3 95.7
66 6.85 36.0 §0.0
67 8.75 35.8 95.2
68 6.15 86.7 24.8
69 9.85 35.6 95.0
70 9.00 35.5 44.5
71 8.20 36.2 03.56
72 8.48 34.8 81.7
73 8.60 34.7 86.0
74 8.98 34.5 81.9
75 9.14 34.3 82.0
76 9.37 34.1 85.0
77 9.60 33.2 20.8
78 9.51 33.8 0.0
79 8.00 33.0 80.7
80 7.15 32.2 94.8
81 92.45 30.3 50.5
82 9.46 29.3 88.5
83 8.47 28.0 94.7
84 9.48 26.86 86.5

sAnalyses were performed with Image Master software (Pharmacia). Four gels of independent
replicates were analyzed. For spot quantificatior: and hydrolysis factor calculation, see Materi-
als and Methods. All of the hydrolysis factors were caleulated based on the average of the spot
intensities of each of four gels, and standard deviations were calculated. *Spot designation cor-
responds to those of the gels in Figure 1A and 1B.

The above results showed that MIXTURE 1 had the capacity to almost
totally hydrolyzed gliadin oligopeptides.

The activity of MIXTURE 1 was further in vitro characterized towards
some of the oligopeptides reported in the literature as the major re-
sponsible for CS: the fragment 62-75 of the A-gliadin (Silano and De
Vincenzi; 1999) and the epitope 33-mer (Shan, et al.; 2002). As shown
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by the RP-FPLC analysis, the fragment 62-75 of the A-gliadin, at a
concentration of 450 uM, was completely hydrolyzed after 6 h of incu-
bation with 5 x 109 cfu/m! cells of MIXTURE 1. The epitope 33-mer, at
a concentration of 200 uM, was completely hydrolyzed after 24 h of in-
cubation with the same cell concentration of MIXTURE 1 (Figure 2.
The kinetics of hydrolysis of the 33-mer was determined by the
Lineweaver-Burk plot showing a Vama of 0.26 umol per malliliter per
min and a Kn of 216 uM. As previously reported in the literature, it
should be noted that the epitope 33-mer has the following properties:
(i} it remains intact despite prolonged exposure to gastric and pancre-
atic proteases; (i) it shows a hydrolysis less than 20% over 20 h of in-
cubation with small brush border membrane enzymes; and (i) it re-
mains intact for a long time (about 24 h) in the small intestine and
even at low concentration acts as potential antigen for T-cell prolifera-
tion (Shan, et al. 2002). The above results showed that MIXTURE 1
contained the complex pool of enzyme activities needed to completely
hydrolyze the 33-mer and that these activities are markedly higher
than those located at the gastrointestinal level.

Compared to European gliadin references, the Western blot by R5
monoclonal antibody of Italian biscuits had the typical profile of intact
gliadin. A major advantage of the R5 monoclonal antibody is its ability
to recognize the consensus amino acid sequence QXPW/FP (Usman, ei
al.; 2001, Eur. J. Gastroenterol. Hepatol., 13: 1189-1193) corresponding
to multiple immunoreactive epitope repeats, which occur in -, y- and
w-gliadins as well as in different wheat varieties (Shewry, et al.; 1392,
Cereal’s proteins and celiac disease. In: Celiac disease, Marsh M. [ed],
Oxford, Blackwell Scientific Publications pp.305-348). Greatest reactiv-
ity has been associated with the QQPFP amino acid sequence, but ho-
mologous repeats such as LQPFP, QLPYP, QLPTF, QQSFP, QQTFP,
PQPPP, QQPYP and PQPFP are also recognized with a weaker reac-
tivity to R5 antibody (Osman, et al.; 2001). Tt is interesting to note that
three of these epitopes (LQPFP, QLPYP and PQPFP) are placed in the
sequence of the potent inducer of gut-derived human T-cell lines of ce-
liac patients, of the A-gliadin 33-mer peptide (Shan, et al.; 2002). The



8.7535.8 95.2 68 6.15 35.7 24.8 69 9.65 35.6 95.0 70 9.00 35.5 44.5 71 8.20 35.2

31

Western blot of the Italian biscuits fermented with the MIXTURE 1
showed an almost degradation of o-, p- and v-gliadins recognized by R5
monoclonal antibody.,

The same results were confirmed by RAPD PCR analysis.

Preliminary experiments for the identification of allergen fractions of
wheat albumins and globulins indicated that 100% of the sera tested
were positive against albumin and globulin fractions. Responses were
found against protein components with apparent molecular masses
which ranged from 15 to 70 KDa, with an infense staining for some
sera around 15 to 45 KDa. As determined by mono-dimensional SDS-
PAGE, the comparison of untreated albumins and globulins with that
hydrolyzed by MIXTURE 1 preparation highlighted the hydrolysis of
several potential allergens polypeptides.

Example 2

The sourdough prepared according to Example 1 was used in the
manufacture of baked products.

Baked products as disclesed in Examples of US patent 6,884,443 were
prepared by using the dough composition according to the present in-
vention instead of the one of the patent. Fermentation was carried out
at 37°C for 24 hours as disclosed in Example 1 above and MIXTURE 1
was used.

The products resulted more digestible and suitable for subjects af-
fected by celiac disease.

Example 3

The sourdough prepared according to Example 1 with MIXTURE 2
was used in the manufacture of pasta.
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The pasta resulted more digestible and can be taken by subjects af-
fected by celiac disease.

Example 4

MIXTURE 1 according to Example 1 was used in the manufacture of
noodles according to the teaching of US 2002/0160093.

Examples 1-4 of US 2002/0160093 were repeated, except a packet con-
taining a MIXTURE 1 according to the present invention was added to
kansui and flour mixture. After kneading, the mixture was allowed to
stand at 37°C for 24 hours. Then noodles were prepared as disclosed In
the reference.

The product resulted more digestible and suitable for subjects affected
by celiac disease,

Example 5

MIXTURE 2 according to Example 1 was used in the manufacture of
noodles according to the teaching of WO 99/65331.

Examples 1-2 of WO 99/65331 were repeated, except a packet contain-
ing a MIXTURE 2 according to the present invention was added to in-
gredient for the dough. After mixing, the dough was allowed to stand
at 37°C for 24 hours. Then noodles were prepared as disclosed in the
reference.

The product resulted more digestible and suitable for subjects affected
by celiac disease.

Example 6

MIXTURE 1 according to Example 1 was used in the manufacture of
bread derivatives according to the teaching of EP 0 614 609.
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Examples 1-5 of EP 0 614 609 were repeated, except a packet contain-
ing & MIXTURE 1 according to the present invention was added to
dough preparation. After kneading, dough was allowed to stand at
37°C for 24 hours. Then products were prepared as disclosed in the ref-
erence.

The product resulted more digestible and suitable for subjects affected
by celiac disease.

Example 7

MIXTURE 2 according to Example 1 was used in the manufacture of
spaghetti according to the teaching of EP 1 338 209.

Example of EP 1 338 209 was repeated, except a packet containing a
MIXTURE 2 according to the present invention was added to ingredi-
ent for the dough. After mixing, the dough was allowed to stand at
37°C for 24 hours. Then noodles were prepared as disclosed in the ref-

erendce.

The product resulted more digestible and suitable for subjects affected
by celiac disease.

Example 8
Ramyun

Composgition:

1. Noodle

Flour: 83-85%
Refined Oil: 15-18%
Salt : 1%

QOthers: 0.6-1%
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analyzed. For spot quantification and hydrolysis factor calculation, see Materials and Methods. All of
the hydrolysis factors were calculated based on the average of the spot intensities of each of four gels,

-and standard deviations were calculated, bSpot designation corresponds to those of the gels in Figure
1A and 1B.
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2. Dry Soup Base

Dried Beef Flake, Soy Sauce, Mone Sedium Glutamate, Disodium Glu-
tamate, Flavoring Additive, Glucose, Garlic, Onion, Green Onion, Red
Pepper Powder, Other ingredient for flavor

Manufacturing Process for Ramyun

Flour ( sometimes starch, rice flour, barley flour can be used in a dif-
ferent ratio) and water are mixed according to the manufacturer’s rec-
ommendation. MIXTURE 1 was added to the dough and left to stand
at 37°C for 24 hours.

Roll the mixed dough with pressing roller and then put the dough
through the machine to make the individual string of noodles. The
shape and thickness of the noodle can be modified to the wanted thick-
ness and shape by adjusting the slot size of the shredding machine and
also the speed of the convey belt carrying the noodle.

Noodle pags through the steam box of which temperature is more than
100 ° C to induce the pregelatinized starch ( - starch) to make the di-
gestion eagier.

After the steaming process, noodle is formed into the certain shape by
molding case.

Deep frying process: Depending on the type of Ramyun, the dehydra-
tion scecure through deep frying process. The noodle goes through deep
frying process at 150°C. Some Ramyun does not go through this deep
frying process.

After the deep frying process, the Ramyun goes through cooling proc-
e88.

According to the present invention, the specific mixture of lactic acid
bacteria and Bifidobacteria is suitable for the manufacturing of cereal-
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intense staining for some sera around 15 to 45 KDa As determined by mono-dimensional 5135-PAGE,
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disclosed in Examples of US patent 6,884,443 were prepared by using the dough composition
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The pasta resulted more digestible and can be taken by subjects affected by celiac disease. Example
4 MIXTURE 1 according to Example 1 was used in the manufacture of noodles according to the
teaching of US 2002/0160093. Examples 1-4 of US 2002/0160093 were repeated, except a packet
containing a MIXTURE 1 according to the present invention was added to kansui and flour mixture.
After kneading, the mixture was allowed to stand at 37C for 24 hours. Then noodles were prepared as
disclosed in the reference. The product resulted morg.digestible and suitable for subjects affected by
celiac disease Example 5 MIXTURE 2 according to Example 1 was used in the manufacture of
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disclosed in the r@ﬁié%%%b tie deRdArglea e iy ﬁﬁ&ﬁ?s affected by

celiac disease. Emm@ec?omﬁzﬂeaawma,gﬁacﬁﬁmdh& mﬁs&s&d&n&hetﬂ@andi@t@ture of
SDaghket:I aciordlggzéséb@st%ﬁggma&tﬁfds ]e§%t§1219@ Ees@emi@z@zquPdazB%ea% \mf@mgted except
a packet containin accordin W ient for the
dough. After m|X|nglla¥hse%gbr Y WAS all ovyed% gt? dlgt %}6’:? rglzgu(r%a%(:jll%1 g{% sWere prepared
as disclosed in th%ﬁre@%@@ﬁ@@?@d@@@%@ﬁﬁ% W@Qﬁﬁ@éﬁﬁlé‘eﬁﬁ"’%lt gt?%flg cts affected

by celiac diseaseleichmannii, Lactobacillus minutus, Lactobacillus paracasei, Lactoba-

cillus plantarum, Lactobacillus rogosae, Lactobacillus salivarius, Lac-
tobacillus brevis, Lactobacillus gasseri, Lactobacillus fermentum, Bifi-
dobacterium adolescentis, Bifidobacterium angulatum, Bifidobacte-
rium bifidum, Bifidobacterium breve, Bifidobacterium catenulatum,
Bifidobacterium dentium, Bifidobacterium eriksonii, Bifidobacterium
infantis, Bifidobacterium longum, Bifidobacterium plantarum, Bifido-
bacterium pseudo-catenulatum, Bifidobacterium pseudoclongum, Strep-
tococcus lactis, Streptococcus raffinolactis, Acidaminococcus fermenta,
Cytophaga fermentans, Rhodoferax fermentans, Cellulomonas fermen-
" tans, Zymomonas mobilis, Streptococcus thermophilus.

2. The sourdough according to claim 1, wherein said mixgture of lac-
tic acid bacteria and Bifidobacteria comprises Streptococcus thermophi-
lus, Bifidobacterium infaniis, Bifidobacterium longum, Bifidobacte-
rium breve, Lactobacillus acidophilus, Lactobacillus plantarum, Lac-
tobacillus casei, Lactobacillus delbrueckii subsp. bulgaricus, or said
mixture comprises Streptococcus thermophilus, Bifidobacterium lactis,
Bifidobacterium breve, Lactobacillus acidophilus, Lactobacillus plan-
tarum, Lactobacillus casei, Lactobacillus helveticus.

3. The sourdough according to claim 1 or 2, further comprising at
least one microbial proteolytic enzyme of use in bakery industry.

4. The sourdough according to claim 3, wherein said proteolytic
enzyme is of fungal or bacterial source.



Example 8 Ramyun Composition: 1. Noodle Flour:83-85% Refined Oil:15-18% Salt :1% Others:0.6-1%
34 2. Dry Soup Base Dried Beef Flake, Soy Sauce, Mono Sodium Glutamate, Disodium Glutamate,
Flavoring Additive, Glucose, Garlic, Onion, Green Onion, Red Pepper Powder, Other ingredient for
flavor Manufacturing Process for Ramvun Flour ( sometimes starch, rice flour, barley flour can be used
in a different ratio) and water are mixed according to the manufacturer's recommendation. MIXTURE 1
was added to the dough and left to stand at 37C for 24 hours. Roll the mixed dough with pressing
roller and then put the dough through the machine tPrhake the individual string of noodles. The shape
and thickness of the noodle can be modified to the wanted thickness and shape by adjusting the slot
size of the shredding machine and also the speed of the convey belt carrying the noodle. Noodle pass

through the stean®box ofllvhichusAspelatereordimer dahaAl Dot Cberrdnceatde pretgelatisized starch ( -

starch) to make the:gigestiontaasiend Aftets Wepatgaihingprocess, noodle is formed into the certain
shape by molding case. Deep frying process: Depending on the type of Ramyun, the dehydration

occurs through degp fryi rocess. The noodle goes through deep frying.process at 150C. Some
Ramyun does noto thrug %ﬁ%%%@@%?ﬁ&%@gwﬂmg ' miktue of at feast b ape-

cies of lactic acid bacteria and/or Bifidobacteria selected from the
group consisting of Bifidobacteria selected from the group consisting of
Laciobacillus acidophilus, Lactobacillus buchneri, Lactobacillus casei,
Lactobacillus catenaforme, Lactobacillus cellobiosus, Lactobacillus
crispatus, Lactobacillus curvaius, Lactobacillus delbrueckii, Lactoba-
cillus delbrueckii subsp. bulgaricus, Lactobacillus delbrueckii subsp.
lactis, Lactobacillus helveticus, Lactobacillus jensenii, Lactobacilius
leichmannii, Lactobacillus minutus, Lactobacillus paracasei, Lactoba-
cillus plantarum, Lactobacillus rogosae, Lactobacillus salivarius, Lac-
tobacillus brevis, Lactobacillus gasseri, Lactobacillus fermentum, Bifi-
dobacterium adolescentis, Bifidobacterium angulatum, Bifidobacte-
rium bifidum, Bifidobacterium breve, Bifidobacterium catenulatum,
Bifidobacterium dentium, Bifidobacterium eriksonii, Bifidobacterium
infantis, Bifidobacterium longum, Bifidobacterium plantarum, Bifido-
bacterium pseudo-catenulatum, Bifidobacterium pseudolongum, Strep-
tococcus lactis, Streptococcus raffinolaciis, Acidaminococcus fermenia,
Cytophaga fermenians, Rhodoferax fermenians, Cellulomonas fermen-
tans, Zymomonas mobilis, Streptococcus thermophilus.

7. The leavening composition according to claim 6, wherein said
mixture of lactic acid bacteria and Bifidobacteria comprises Streptococ-
cus thermophilus, Bifidobacterium infantis, Bifidobacterium longum,
Bifidobacterium breve, Lactobacillus acidophilus, Lactobacillus plan-
tarum, Lactobacillus casei, Lactobacillus delbrueckii subsp. bulgaricus,
or said mixture comprises Streptococeus thermophilus, Bifidobacterium
lactis, Bifidobacterium breve, Lactobacillus acidophilus, Lactobacillus
plantarum, Lactobacillus casei, Lactobacillus helveticus.

8. The leavening composition according to claim 6 or 7, further
comprising at least one microbial proteolytic enzyme of use in bakery
industry.



After the deep frying process, the Ramyun goes through cooling process. 35 based food, in particular
baked goods, which may be more tolerated by CS patients. In particular, the following advantages are
provided: (i) marked capacity to degrade gliadin oligopeptides during dough fermentation; (ii)
hydrolysis of 79 of the 84 gliadin oligopeptides identified by 2DE analysis; (iii) complementary and
large enzyme activities towards synthetic peptides which included proline at the different positions; (iv)
capacity to hydrolysis completely oligopeptides (fragment 62-75 of the A-gliadin and epitope 33-mer)
which are responsible for CS; (v) capacity to markedly decrease a-, 13- and y-gliadins which reacted
with R5 monoclonal antibody; (vi) capacity to hydrolyze several allergen polypeptides. (vii) when the
activity of the above bacteria is supplemented with fungal proteases and used towards 20% wheat
flour under liquid fermenBlioAcfvipriRaOIRASHIRR preeTdHREGHASITRR SRR BUSaEE CLAIMS 1.
A sourdough comprigingsainpriuyenefiaiieasidabpetiessefilctionaced bacteria and/or Bifidobacteria
selected from the group consisting of Lactobacillus acidophilus, Lactobacillus buchneri, Lactobacillus

casei, Lactobacnlu§cate ?gecr)rme, LactobaC|IIus.gllobmsuaﬁacggb?aIlu%cr‘l%)atus ng&pbacﬂlus

curvatus, Lactobatilus d L}ggﬁﬁﬁ%t%%?lﬂﬁl "qRISITeCKil bspc. %h%aficus,eﬁgc obacillus

delbrueckii subspprattieliiticesBaEnnis RElgsaed SromebPsEmilqeaRenii, Lactobacillus leichmannii,
Lactobacillus minutus, Lactobacillus paracasei, Lactobacillus plantarum, Lactobacillus rogosae,

Lactobacillus saliygrius, tgetobacins.arsyisckatiasiiusiasseri kACiobagitus feepentum,
Bifidobacterium adolescentis, Bifidohacterium arkgléliatum, _i{i&loba&g&riumﬂ%@@&m Bifpgbaeterium
' [

breve, BifidobactéHant AR é?ﬁmcf B%ﬁgogggteonumaggﬁtium, Blllﬁdo eacl:.fleahum er 1’tseor?u,

Bifidobacterium irffakess gBifdobacterium longum, Bifidobacterium plantarum, Bifidabacterium
pseudo-catenulatum, Bifidobacterium pseudolongum, Streptococcus lactis, Streptococcus raffinolactis,
Acidaminococcus fermenta: Syiophasd feimendansnRhedplaiaaianmenianse agiamonas _
fermentans, Zymamonas mPB i ERIGCase s elmaphis: 02 soiaggh agcording to claim
1, wherein said mitore of fac tic aci bactera an _|%|do%ac eria comprises t{%E))tocpccus

thermophilus, Bifidsbaslertn® irmtish BiseBatensIBAgIM BfRRMALIT AT BPB(& Hsactobacillus
acidophilus, Lactabeeitibisqplantdehnksictbbetibasidhtseipiaictiobaoblus datbrasakiifsotrep. bulgaricus,
or said mixture CompisEs-HHAPIRABEEH NeTmephiksLBIldnbagialiumdamimiBifikdebacierium breve,
Lactobacillus acidpphils, Jact D aci s BRI ASAARATIN SRR B3 SRR SRl eticus.
ricus, Lactobacillus delbrueckii subsp. lactis, Lactobacillus helveticus,
Lactobacillus jensenii, Lactobacillus leichmannii, Lactobacillus minu-
tus, Lactobacillus paracasei, Lactobacillus plantarum, Lactobacillus
rogosae, Lactobacillus salivarius, Lactobacillus brevis, Lactobacillus
gasseri, Lactobacillus fermentum, Bifidobacterium adolescentis, Bifi-
dobacterium angulatum, Bifidobacterium bifidum, Bifidobacterium
breve, Bifidobacterium catenulatum, Bifidobacterium dentium, Bifido-
bacterium eriksonii, Bifidobacterium infantis, Bifidobacterium longum,
Bifidobacterium plantarum, Bifidobacterium pseudo-catenulatum, Bi-
fidobacterium pseudolongum, Streptococcus lactis, Streptococcus raffi-
nolactis, Acidaminococcus fermenta, Cytophaga fermenians, Rhod-
oferax fermentans, Cellulomonas fermentans, Zymomonas mobilis,
Streptococeus thermophilus.

13.  The food according to claim 12, wherein said mixture of lactic
acid bacteria and Bifidobacteria comprises Strepiococcus thermophilus,
Bifidobacterium infaniis, Bifidobacterium longum, Bifidobacterium
breve, Lactobacillus acidophilus, Lactobacillus plantarum, Lactobacil-
lus casei, Lactobacillus delbrueckii subsp. bulgaricus, or said mixture



3. The sourdough according to claim 1 or 2, further comprising at least one microbial proteolytic
enzyme of use in bakery industry. 4. The sourdough according to claim 3, wherein said proteolytic
enzyme is of fungal or bacterial source. 37 5. The sourdough according to claim 4, wherein said
proteolytic enzyme is obtained from Aspergillus au. 6. A leavening composition comprising a mixture
of at least 6 species of lactic acid bacteria and/or Bifidobacteria selected from the group consisting of
Bifidobacteria selected from the group consisting of Lactobacillus acidophilus, Lactobacillus buchneri,
Lactobacillus easel, Lactobacillus catenaforme, Lactbacillus cellobiosus, Lactobacillus crispatus,
Lactobacillus curvatzts, Lactobacillus delbrueckii, Lactobacillus delbrueckii subsp. bulgaricus,
Lactobacillus delbrueckii subsp. lactis, Lactobacillus helveticus, Lactobacillus jensenii, Lactobacillus
leichmannii, Lactsbauitigeeibinapdotensiobabitnmqrivduasdbifidesiséringeg plasfigrubri/idactobacillus
rogosae, Lactobagihisrsaly aiese | deiabaaitiinbravidopaclobadilos basidhr backbaghis fermentum,
Bifidobacteriurn aﬂ&ﬁg&&&{j&#A@Q%%ggég%ﬁn%@mi@gdobacterium bifidum, Bifidobacterium
breve, Bifidobacterium catenulatum, Bifidobacterium dentium, Bifidobacterium eriksonii,
Bifidobacterium infantis, Bifidobacterium longum, Bifido bacterium plantarum, Bifidobacterium
pseudo-catenulatlfn, Bifibetfaetbricaor giesi to lBaturh2 Strépioebidusstadiakedeptococcus
raffinolactis, Acidaminococcus fermenta, Cytophaga fermentans, Rhodoferax fermentans,

Cellulomonas fermentang, ZymemenasiReRdis. firepiocareusdhesmaphilusyf, Jhgdeavening

composition accoyding fo.claim 6, wherein said mixture of lactic acid bacteria,and Bifidobacteria
combrises Stren B IR pHIGE: B dEHRer IS i, BICRBR AL
Bifidobacterium beegeke.adasisilecaéidopianislasacessacitheplanrruded aaumadeiladasei,
Lactobacillus deliueckicsubseabylgateus,. or said mixture comprises Streptococcus thermophilus,
Bifidobacterium lactis, Bifidobacterium breve, Lactobacillus acidophilus, Lactobacillus plantarum,
Lactobacillus easel, Lagtgbacillus helveticus. 8..The leavening compositio orgding to claim 6 or 7,
further comprising?gt Iegigf‘%r%éa#ﬁé;cﬁﬁ% par%(f% HE etﬁz%IrWe 8%%5%9?51%%%e?ﬁ§ _Ugf’rf/alg’é 9. The
leavening compoSRiBREsE dihdawstlana 8}‘@?@?@' SNSRI PGS IS B ZY 1B 5 18 RakGaY or bacterial

source. 10. The lealetirig composition according to claim 9, wherein said proteolytic enzyme is
obtained from Aspergillus 11. The use of the sourdough of any one of claims 1-5 or the leavening

composition of an onegztcl [ -10 in the manufactuye of ?bak d good. .12. A starchy food, in
particolar a cerea?—l ase %%aé’g?g%]gﬁg%cg%ﬁl?&e%%g e?tlfgaz 6%%%1&%833 S lél ic 12516((:)?}&%1gl/cteria and/or
Bifidobacteria seleBsaeamahBI5Esd 9 CBALISHIf B1Estobacillus acidophilus, Lactobacillus buchneri,
Lactobacillus casei, Lactobacillus catenaforme, Lactobacillus cellobiosus, Lactobacillus crispatus,

Lactobacillus curvius, Lepgtopacillys asibineskinkagiobasiiusy daieveskii sibsPeatudigaticus,
Lactobacillus delbrueckii sub%% lac%serac}Qbacilllif helveticus, Lactobacillus jensenii, Lactobacillus
leichmannii, LactShACMUS TiutuS. L acto acslﬂﬁréglpa?gcsgs‘ei, Lactobacillus plantarum, Lactobacillus
rogosae, Lactobacillus salivarius, Lactobacillus brevis, Lactobacillus gasseri, Lactobacillus fermentum,
Bifidobacterium atiplescaniis; Bifid dbaetenakirangWalerd, dsifitl obagtesiung biduinm Biidobacterium
breve, Bifidobactepiym;caienaidmnBifidehacieriim dertinp «Bilidpbacteriuny iisom,
Bifidobacterium infantis, Bifidobacterium longum, Bifidobacterium plantarum, Bifidobacterium
pseudo-catenulatum, Bificlobacterium pseudo longum, Streptococcus lactis, Streptococcus
raffinolactis, Acid&finodbdBipseesrienthCiepraHTRrATeAtRAk RIS ARNEIHRAERS,
Cellulomonas fermvbditans, of yheo momdsugbhilisp Stegpiocefcaug tnerndaphitus. 1 4Bt heudsbd according
to claim 12, wherg{%@%ﬁgg’ture of lactic acid bacteria and Bifidobacteria comprises Streptococcus
thermophilus, Bifidobacterium infantis, Bifidobacterium longum, Bifidobacterium breve, Lactobacillus

acidophilus, Lactobacillus plantarum, Lactobacillus casei, Lactobacillus delbrueckii subsp. bulgaricus,
or said mixture 21. The process according to claim 20, comprising the following

steps:

a) liquid pre-fermentation of about 20-50% of wheat flour by
weight (whole mixture 20%-50% of flour and 80%-50% of water, dough
yield about 300) with about 109 cells of the mixture as described in any
one of claims 1-5 per g of dough, at 37°C for at least about 24 h, pref-
erably between about 24 and about 31 hours;



39 comprises Streptococcus therrnophilus, Bifidobacterium lactis, Bifidobacterium breve, Lactobacillus
acidophilus, Lactobacillus plantarum, Lactobacillus casei, Lactobacillus helveticus. 14. The food
according to claim 12 or 13, which is a baked good. 15. The food according to claim 14, selected from
the group consisting of biscuits, pastries, cakes, pies, pizza, crackers, breadsticks, snacks, pasta,
noodles, tortillas, corn chips, extruded cereals and shredded cereals, ramyun. 16. The baked good
according to any one of claim 14-15, further comprisjng at least one microbial proteolytic enzyme of
use in bakery industry. 17. The baked good accordfh% to claim 16, wherein said proteolytic enzyme is
of fungal or bacterial source. 18. The baked good according to claim 17, wherein said proteolytic
enzyme is obtained from Aspergillus sa. 19. A package for a making a baked good comprising usual
ingredients and a leavehing caftpodtioReriesiemge<any he Srasimeibl eneer ABfBtess for the
preparation of a haked gdoflcomaiidingsthe Retdfimn of dHeaseusdbugh dareglargiidd of 469 one of claims

1-5 to usual ingregiafisi,akn] AE PIRRESS AGAUNIIACIiRe2Q Lmpisingdhee iallaving Steps:

a)liquid pre-ferme{a%ta}gon o] Of'l%out 20- 9_% of wheat flour by weight (whole mixture 20%-50% of flour
and 80%-50% of WARPZAubRYBA%HBout 300) with about 109 cells of the mixture as described in any
one of claims 1-5 per g ©f douiHuliEse foreatwiedt abalens B7 Hrdr a9 Behies B8t 24 and
about 31 hours; 40 the ksaBieifgriveatatipnedniring the dough with one or more tolerated flour, such

as millet flour, to have adf)inal dough vigld ghds@.(spligdalphiane.added of commercial baker's yeast
at a concentration of about 1% by weight; c) incubating the dough at about 37C for about 2 hours

until the leavening is completed; d) baking at 250C for about 20 minutes, 22. The process

according to claird%21, wheretHotRSstapeny dHesdbLGR R mixclIRA ot EP iR e dough

is mixed with tolerated flour.

23.  The process according to claim 22, wherein, said tolerated flour
is selected from the group consisting of bean flours, buckwheat, flax,
corn (maize), legume flours, millet, Indian Rice Grass, nut flours, qui-
noa, potato flour, sweet potato flour, sago, seed flours, sorghum, soy,
tapioca, teff.

24. The process according to any one of claims 20-23, further com-
prising the addition of fungal proteases.

25.  The process according to claim 24, when dependent on any one
of claims 19-21, wherein, in step a), said addition is carried out at 37°C
and fermented for 24-31 hours and wheat flour is 20% by weight.

26. A baked good obtainable by the process any one of claims 20-25.

27. A baked good, in particular as disclosed in claim 26, containing

ane or more tolerated flour.

28. The baked good according to claim 27, wherein said tolerated
flour is selected from the group consisting of bean flours, buckwheat,
flax, corn {maize), legume flours, millet, Indian Rice Grass, nut flours,
quinoa, potato flour, sweet potato flour, sago, seed flours, sorghum,
soy, tapioca, teff.



23. The process according to claim 22, wherein, said tolerated flour is selected from the group
consisting of bean flours, buckwheat, flax, corn (maize), legume flours, millet, Indian Rice Grass, nut
flours, quinoa, potato flour, sweet potato flour, sago, seed flours, sorghum, soy, tapioca, teff. 24. The
process according to any one of claims 20-23, further comprising the addition of fungal proteases. 25.
The process according to claim 24, when dependent on any one of claims 19-21, wherein, in step a),
said addition is carried out at 37C and fermented for 24-31 hours and wheat flour is 20% by weight.
26. A baked good obtainable by the process any onébf claims 20-25. 27. A baked good, in particular
as disclosed in claim 26, containing one or more tolerated flour. 28. The baked good according to
claim 27, wherein said tolerated flour is selected from the group consisting of bean flours, buckwheat,
flax, corn (maize)2feguritéidoed, astheriingism RizeoGragselanfolifs 1 §uindis-Bdtdtortloer, sweet
potato flour, sagogsiape: #purs, sasgiup, soy, tapioca, teff. 41 29. The food according to any one of
claims 12-18 or 26-28, further comprising a prebiotic. 30. The food according to any one of claims

12-18 or 26-29, combiniiwith n essentially water-free, fat-based compaosition comprising live
ial ,?Pﬁlg

f
lyophilized lactic BActer %&).Og gt et‘bmﬁﬂeo?% Sideith  rtidce8MRBNER gluten
according to any snghoflgisnertally ovainy-feslalitisizggb c@Rpas produetfaresitgidiviet comprising
a mixture discloségopany-dia®iciainsrlab. 33. A gliadin-enriched glutamine solution comprising a
mixture disclosed in any one of claims 1-5. 34. The use of the sourdough of any one of claims 1-5

and/or the leavenjng composition of any qne of claims 6-10 for.the manufacture of a food, in particular
2 baked good for o intBBISH o1& AL GHEAITRRE SEHHHY B ST LT BBB U The use of

the sourdough of aespshamickimeneDaeldionsHe 8 waring cdmipositidh-8any one of claims 6-10 for
the manufacture of a food, in particular a baked good for maintaining gluten tolerance in a subject

suffering from celiag disgase,q36; Fheises thessourdonan oL anyone.of dajps b andlor the

leavening composition of any one of claims 6-10 for the manufacture of a foo particular a baked
good for inducing“iti Cl?%?ﬁ&é%‘in a subject suffering from celiac disease. 37. The use of the

sourdough of any one of claims 1-5 and/or the leavening composition of any one of claims 6-10 for the
manufacture of a $god, in phiivlamaibhked-poaciordetieaaing therisk gfalargies.diig-to wheat flour

albumins and glopyling ;,, any one of claims 1-5.

34, The use of the sourdough of any one of claims 1-5 and/or the
leavening composition of any one of claims 6-10 for the manufacture of
a food, in particular a baked good for the integration of the diet of a
subject suffering from celiac disease.

35. The use of the sourdough of any one of claimg 1.5 and/or the
leavening composition of any one of claims 6-10 for the manufacture of
a food, in particular a baked good for maintaining gluten tolerance in a
subject suffering from celiac disease.

36. The use of the sourdough of any one of claims 1-5 and/or the
leavening composition of any one of claimg 6-10 for the manufacture of
a food, in particular a baked good for inducing gluten tolerance in a
subject suffering from celiac disease.

37. The use of the sourdough of any one of claims 1-5 and/or the
leavening composition of any one of claims 6-10 for the manufacture of
a food, in particular a baked good for decreasing the risk of allergies
due to wheat flour albumins and globulins.



42 38. The use of the mixture disclosed in any one of claims 1-5 in the preparation of a gluten-free
dietetic good useful for the treatment of schizophrenic symptoms. 39. The use according to claim 38,
wherein said symptoms affect a celiac patient. 40. The use according to claim 38, wherein said
symptoms affect a non-celiac patient. 41. The use of the mixture disclosed in any one of claims 1-5 in
the preparation of products for enteric diet. 42. The use of the mixture disclosed in any one of claims
1-5 for the preparation of a product for reducing Platelet Aggregating Factor (PAF) and/or inflammatory
cytokines in gastro-intestinal diseases. 43. The use ‘&ccording to claim 42, wherein said disease is an
inflammatory disease. 44. The use according to claim 43, wherein said disease is selected from the
group consisting of ischemic bowel necrosis, gastric ulcer, hemorrhagic rectocolitis, necrotizing
enterocolitis, neoR&tal NEbrotizingfee rmévtitise idfiaadtibn/aronel elicealsenand Souchitls. 45. The
use of the mixture,giselosashnany gneef-slaimsdesin theprepdmtitn ehglindueenrnehsd glutamine

solutions. 46. Thg Use %irgf ur g}ﬁglosed in any one of claims 1-5 in the preparation of a product
for oral administraﬁon ?(?hyn%prog#lggcﬁgesﬁon of gluten and gluten-related substances.

89. The use according to claim 38, wherein said symptoms affect a

celiac patient.

40. The use according to claim 38, wherein said symptoms affect a
non-celiac patient.

41.  The use of the mixture disclosed in any one of claims 1-5 in the
preparation of products for enteric diet.

42.  The use of the mixture disclosed in any one of claims 1-5 for the
preparation of a product for reducing Platelet Aggregating Factor
(PAF) and/or inflammatory cytokines in gastro-intestinal diseases.

43.  The use according to claim 42, wherein said disease is an in-
flammatory disease.

44. The use according to claim 43, wherein said disease is selected
from the group consisting of ischemic bowel necrosis, gastric ulcer,
hemorrhagic rectocolitis, necrotizing enterocolitis, neonatal necrotizing
enterocolitis, inflammatory bowel disease and pouchitis.

45,  'The use of the mixture disclosed in any one of claims 1-5 in the
preparation of gliadin-enriched glutamine solutions.

46. The use of the mixture disclosed in any one of claims 1-5 in the
preparation of a product for oral administration for improving diges-
tion of gluten and ghiten-related substances.



