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The solution provided by DO Cagno et al., of using
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dlsclosed The precursor base is useful in a process
for 5 producing a precursor slurry (or active
ferment concentrate) for use in making a prefernent
dough m xture for. the preparation of the bakery dough
product. In addition, processes for preparing the
precursor slurry and the prefernent dough m xture and
an apparatus for producing the prefernment dough
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products, and which contains a significant anount of
probiotic. The food product is preferably a bakery
product, in particular a rye-containing bread, rusk,

[ ' r the like. This reference deals with the
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need of a baked product suitable for subjects
affected by celiac disease, Which can be obtained
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Anot her object of the present disclosure is

represented by cereal -based food, in particul ar baked

goods which are generally nore digestible and in
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Lact obaci | | us aci dophilus, 9 Lactobacillus plantarum
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pr ot ease yplcal ron1 pergil'lus sp ?
condﬂﬁlbhs opt|n1zed in the present |nvent|on t he
ferment ed sourdough has a concentration of gluten
| ower han 20 LLRRM o determ ned by using the
nono éionaﬁj%ﬁﬁﬁbo%ylggL-As stated by the Codex
Al i mentarius such type of product is defined
gl ut ga-4 fie@ apect] Aasrefiopeosided abloard ghCebthatble from starch-

pat i %h@alm'}{lgcﬂ&ﬁ' R 9h e ASA B 1@l fOft 168 e'éﬁ:% dfflactic acid
_ bakery, Por KRGt 8&19&@@%01§Pg{§% stlng of

6, 4& @ac% :!J%pdo ﬂi@u TEE%%bBcﬁ%gaﬁlF(%n%pl YIuS ca-

frar c & e )? Tenastigs 28 X}/ tobacillus

Cor pOfatT 5§ e VEH |6 Sé

car ricBPHI yi (4% b s o A ab‘E‘é“B acif ruecki

and su e Hk%‘l‘ p | rfﬁué,f gp@é}ac;llus elbrueckii

errboefi”ﬁﬁfh brctishe Leckahasi! sy datuetans. t nbagtobeobpa) jensenii,
pr ot daeoliagiltust ubgjakmprii, eai@cmbgml%@pemgwru&s e@ducillus
act i viarycaki, 500, Q00bd4dligy); pHrrptimum dboobad¥luand rogosae,
act i idcyotideillihye saldmgeus0f LoddoBadilio Welis, tempeiaatilise gasseri,
opt i My LsYRfon ey nR Bifild bt rérturh REoIRBGLIs2 BifiB6Bdcterium
or an@heiuMY ot 838 BrdNAC bigliahl e BE Jc%%%?erfdrﬁ’m breve,
Asperg IHJ)HL?’Ct&JI%rC’aL‘MQIMIYYI 3@ ol?’acQQrQuﬁ %zgm %ﬁﬁ&@ﬂp{ermm
pH _2'8 Ko u an Btgfatolb ctteynfng Lgpge § LaBbfuZt’epzugy? longum,

6, 0; % it b ;

rang aru o a r 1,61'16 RS gmo ca enu atum,
Bi o- 4 ? teruﬂz ngﬁrg, @ Q\cocg (.ﬁf gtihehptococcus
Supp|rpg}r§lactzs czdammococcus ermenta, yrop aga fermentans,

Rhodoferax fermentans, Cellulomonas fermen- tans, Zymomonas
mobilis, Streptococcus thermophilus; and at least one microbial
proteolytic enzyme of use in bakery industry, said mixture being
capable of producing a fermented dough characterized by a gluten
concentration lower than 200 ppm as determined by the use of the
monoclonal antibody R5.



The present invention allows maki ng baked goods wi th

a hi gher percentage of wheat flour, resulting in
“products with a nore agreeable flavor and better
"accepted by people affected by celiac di sease. The
present invention also allowsato obtain products

directed to general consuners, including healthy

peopl e, endowed with better dlgestlblllty In a wider
aspech, at3560H} SSBERL, ftherenisi Bi9Viledoa rsaiehy fogdsimmagtycular a
pr od [

Pact o 2 HBERY L RoRpHlobla i BurdgiEh o5 @it above.
preparations as disclosed above. 11 In its w dest

aspedn, a tihed pspeséntheranisepriovetedpthevisded the soutdoughafs defined
lactic acid bacterja and Bifi acteria, optionally
ndded OB Hanett YErEe af 2ymekeopt rebidl ori gi n

useful for the preparation of products for ora

adm Mnst FRirkOBspE, 1hHEPE QY bitei D8 Srb&ds abr Ghabehadiithn of a
gl uten-rel at ed substances. The sourdough conpri sing

t he disked igoed ﬁpmmselg)fhetfhléowa%etﬂps| nvention is the
critical _\as of the ) s_usef

ina pr o%)e ?a Ptr %ee%l}ee%gf% O-gnfﬁmfl 9%(ﬁ§€9°d %oo%ea% Our by
par t iveeiphr (\blﬁcﬂadnl}@wﬂe 20065 BP RIfi fﬁﬁnta’md&m%lfﬂﬁ){{ Qﬂ"aﬁater) with
and non-| eayened products, such as for exanp

bi scuibeyt 1Daeelly ektheqmiidyre 35 describpd i any pae w@wéalms 1-4 per

br eadst} gl 30a5ks gk Abl MEDR SIUELD RO L Lbout 24

sourdo according to’the prese
|nvedemmous3Bhbtable al so for preparatlons for
maki ng, al so_honenade paki ng, re ased food, in
parti cuI@r ke tFrgEaton, ﬁmf‘H}gs g tHigh B&EI@&Q%OIFCO%‘&T‘?}IY

a bakefh goagbhl | m ARIPALSE adkleSf E&ﬁﬁleﬁ‘fﬁ'dplbaker s yeast at a

ingredients for the specific product eaveni ng
prepamatmnnnm@mﬁammmg9&he“sm§65f|c m xture of the
present invent e Ieavenln aration, ..
accor di ng t g tn?)g gﬁ%ﬁ'ﬁt‘lﬁ ?W&H]te E oyt 37°C for about 2
combinpatd @iktilvihk NedvRi PR ol flettixt ure of lactic acid
bacteria and Bifi dobacteria or can be provided in the
package ®epbilansiay 240G fethabduadpiminatdsd bacteria and

Bi fi dobacteria m xture and w || be n1xed with this

| att t f.u to
formis § b LReTRE therd s BRovidRL oTHAR, Eobd dBERfRLIE by the
aC|dphaﬁkeﬁkaeﬁﬁwdbbn@ﬁckaged in a single container -
alone or in adm xture with the proteolytic enzynes
(protease) disclosed ahove. Starchy products are

genefBia Ixfib PSR PP S PREVIEPDItH A8 Hr mH&FPigl Profgnlytic
COMMRR, KHEWHEARE] s AsBBRAGuS 08 SHBRhbiARG D OAB R 6 xture of
cooking. In particular, the present invention is

appl iatdeasd 6ceareetds- @%};’@dcmomtﬂj lb@c‘sna didl/ dx Bipd s cofria selected

starch 3l oducts are. ast a, . noodl.es

uch T PP cirSiR sttt 2P aRtnBRE Rilshfedl B5Bh by erowp
pr od@sﬁﬁsuﬁg)r b |I@1%tolfb@mh£30hbéﬁ Bikds, udemd: RicaalsS Bihneri,
shredded cereals. Methods for i ng pasta are

wel | Lrarcillvst heasgit aﬁécrpéftelll@ﬂceca@m@dew; ustadtobacillus
exanp| Past nd. Senol i na .Te hno

R Clehipsbhg FAUMGTID | BPAUATT LetsfrihGhor furvanes
and mabmha;ﬂmnﬁﬂbﬂbecﬁr Ebbt@baaﬂf@&th‘)ﬁ%@@ék:ﬂ@&bm bulgaricus,
Asi an starc%%@products are also wel | - known and j ust

exenp r ffé@rviestindubine Adtin Pdsénbaséiiunchelveticus,

and e I Ang, KeShun
Liu gﬁd‘% %tg %lo%ﬁe'ﬁ@% Ea% %ao}r%géél%??@ ii ng Conpany,
Inc., 1.999 and US 20020160093 to Kao Corporation and
WD 99/65331, to Societe de Produits Nestle S. A

Today, nost pasta is manufactured by continuous, high
capacity extruders, which operate on the auger
extrusion principle in which kneadi ng and extrusion
are perfornmed in a single operation. The manufacture
of pasta includes dry macaroni, noodle, and spaghetti



- ono

13 bel ow pasteurization tenperatures, water should be
used of | ow bacterial count. Eggs (fresh eggs, frozen
eggs, dry eggs, egg yolks, or dried egg solids) are

added to pasta to nake egg noodl es or egg spaghetti

and to inprove the nutritionab quality and richness

of the pasta Small anounts of optional ingredients,

such as salt, celery, garlic, and bay leafs, nmay al so

be added to pasta to enhance flavor. D sodi um

phos phrat qm@twoe nedus o éﬂémbéﬁllb@okmga¢48ﬁé. Gokerbacillus
ingredients, su glute lyceryl . ‘ o
sﬁea}r}a m, %C%E’ézg | tesm%%aygal slga%t(e)b%\%fggﬂ. Ag\lafwanus’
opt | Qmﬂrozmwmm beatis shevobdcitles cddaeliy DaahlaedlanfdriRnium,
pack3§e. Durum wheat is mlled into senolina, durum

gr an éildf’b@ﬁfefdﬂmum f péeleseraiting r oliifidebaaterimanol | pragulatum,
~milli e t ve to

or anu@gfibﬁ]a M b%dtuﬂ? %ﬁﬁoﬁnglﬁz?gyn bya;e BabRL &erium
pr oducﬁrdszﬁatuM t e?fﬁhbadmm | Bentitlnk, edefdobIaSteWimed eriksonii,

wth te eqgs, d any opti on i ngredi_e
I'n th%‘? %P&filfﬁ@”wﬁerafqnéﬁ %ft ﬂgﬁwrfgerme Syt h@ﬂ%’ﬂt’%ewm
wheat lbﬂaﬁuﬂ] X'B}ﬁdbb@éi&t?uho BE%@MQM%W tBiBdobacterium
:nnlsture content” of approxi mately 31 percent. Eggs

and anyudpvignal Shgredicects degtisal sYrdpgoanded. AMfEtolactis,
noder asta resses are_ equi wi th_.a vacuum
hant PEERERsIR: aft AsTb) oC TR e/ B G e oRbedoferax
ext r ygkihrahs, 1 r@el@klbm‘oﬁaﬁm rf&ﬁﬁ@%@ﬂs Pri WmbMonas  mobilis,
extruding, snall bubbles will formin the pasta which
di mi ﬁfwfqmcmmawppéﬂusstfpeﬁgﬁtnmf@ﬁ@hw wdeavrming composition
fini shed r@ 1h@@1ﬂ% qhalc% apgearance After
the $ddg x‘g cd IVSRSPRIFED to the
extruder. The extru5|on auger not only forces the
doughnth§ueah ﬁéia%c@tﬁereklb‘tprbhd@h $Re lﬁ@@afi% &t&oﬁau ghoteolytic
into a honD%Fneous mass, controls the rate of _
pr od $BEyoA obsrided fifonu dspergiting spviareonbigaaen withod ntikenre of
flnlsh rooduct nstructi

q%zg? éﬁg speﬁbeesr('gfl {ﬁg?l{/: 031,3 a2 u eﬁﬁearﬂd(?%ﬁbﬁﬁgban?ena seriected
ct ur Ql‘cﬁn tﬁesgroﬁ?d@fﬂéls}ﬁrn%SSEﬂ?ﬂﬁa\éBac&Bﬁﬁ@%ﬂiﬁ,@éﬂ aictgﬁrtae group
that have a uniformpitch over their entire |length
The &Q88tiRgt ofi didsiabagilbey eacigrphiliss, o asaphasiiiusan prehneri,
hel p h fo ctl
bt wads PREHR e PR ¢ Bl Ra e URER) | Berobacillus
Ext r usilohiobay, r eILszc&rﬁezcﬁ(@w ppedspirid) a Mtebaawo& I N@urvatus,

j acket taq dissi e the heat A 14 generated durin '
t he é%m%’gm!a‘ pc?%%@ggkwﬁ@@éeﬂ% Fkiéwyésmel%ﬁgarm
to n@a@fo%'a@zlﬁtscoffb%%kkﬁx 5{9@5 OWaEﬁFpeEc?cttUE 111}9%: %leencus

shoul d be approxi mately 51C 124F) the
t oo Hettopabidiue 7}&@3{3@65F]L)1¢tdbhezlbast kwﬁmdzmbe Lactobaczllus

damaged. Uniform flow rate of the doygh thr h th

ext r AHEHSS al GEISLASMS ant PUNSTinc oL U1 BERAIP) owplantarum,
rat e robsdphe; i8R Uy ok s, 0Bk obhE; 18l €5 BAUSSs ﬁ%c%ﬁkﬁlﬂsobrevzs
be extruded at different rates. Products of
nonudictwbariiuse gasseribe ldicstmcdée ofermeprioces Béddobacterium
whi ch ds to t it cost of t

sl QaBEETAR Bt AN, St Rfl Rt @opadfumy puipdum
appe@rﬁ&mct@m;h | bre®E,e Bifidobdvesiumli &8 eNeluRR B i Mbacterium

bronze, which was relatively soft and required repair
or péekiédnc rBlidederishtum Re LR, duféﬁdﬁéQ@eﬁeem infantis,

i npr [ e L u _
w UV Bk B kRS SR LR |08 By, BB B erinm
and praidovertid gl Biyobhcteiiampast a.  Dryi ng is the
nmost difficult and critical step to control in the
pasta production process. The objective of drying is
to |l ower the noisture content 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 w thout spoiling. Mdst pasta drying



Air emissions may arise froma variety of sources in
pasta manufacturing. Particulate matter (PM

em ssions result mainly from solids handling and

m xi ng. For pasta manufacturing, PM em ssions occur
during the wheat mlling proaess, as the raw

i ngredients are m xed, and possibly during packagi ng.

Eni ssi on sources associated with wheat mlling

i ncl ugeudniangime c Stkapierocprec|/eeis, ng$thacrfpr¢cr¢gts raffinolactis,
cl eanj house nrllrn and | oadin

i nf orArra Cf”(%lnnog?zécuagva EEE" i n C%% A5ha) $H grgl g A{%OdOfemx
G | | g8rmeragd, a TS@H@J@MQ@YIS, Beeneirass, Of Ej’z)fﬂdmonas mobilis,
Technol ogy, N. W_ Desrosier, Editor, AV Publrshrngi1
Conpaiepitqascus 1 grrmypbilp efanthe npepufastires of starchy food
appl i b t f act

noe Poodialt hebBplial CoBRUE dr BakFERGRE IR ek Ghuten
favouoatdny. i n the preparation of egg pasta. According

to the present invention, in the process of making

doughn amheightkt aypecof theactis pracidddbthet esd afhteesaurdough as
0 & Ry S8y 4/BPHre prtBalfloANOY DSl rPoqdénggmé &, the

resen |nven r eal ase ‘ood

provi de referred ex le i of noodIe
knomﬂn &gﬂagrﬁﬂrﬁ@r Th RS TOVRA B EGHh AP RAAER Of
i n JapaRioNghial dRBcdeBeV@Lbosprkitgng out of the
present invention, the dough i.s prepared by addi ng

the m xt(@) eaeluteacontraniagifbwact eri a and letting the
sufficie ne. f.or at The m xtures .

of | act 1) abieqRiBteR Eufrd B P ubispert &dccor di ng

to the pecesmtruciy8FdQike. optlonally added with the
above m xtures of mcrobial proteases, can also be

used in the manufacture of a food, in particular

gl ut énhis pewdreadepuhd thaorstanp spamfibyniatweabjoé tdctic acid bac-
af f e¢,ed aRY WifldoBGcdliacas %mi%rlagrm ﬁﬁu@tmgm Srd lemov@éd with

food are pastas, cereals, tacos, tortil popcaf.

For 4he SPEmEWRe MeRCTH £t PEae @he reoeﬁthérﬂmlaavg gliadin and
Apr i lgliteoid, frpages BhichQde aexgpohkibld forecHbedzeadd ed
therein. Another object of the present invention is a
nethogefor t he manufacture of a baked good conpr.i sing _
the d0§Ft SBFFIBF MREUSHGTE VEBY MEBiUHAD phepana FShring 9l gour-
pr ef doughl apdrpesiidentelblefihal picsgiltspeeiéent i on,  the

met hod conprises the follow ng steps: a) Iqu|d
pre-fermentation of 20-50% of wheat flour b I ght

( whoTecriiRtaurit 128060006t ofl thicqries e dlisd961Be0 eﬂlsmfesmeclﬁc
doughiyiekdoabitc 2089 bictehiaaRuBiA@Sh aeRIHaSFRftht Reanufacture
nrxtu e of thﬁ present invention per g of dough), at
abouf’ §%€dPB$ at | east about 24 h, preferably between
about 24 and about 31 hours; b) after fernmentation,

m Xi BGote (ng&hoWHel"pl%Q@nto([lsagEﬁe er@ﬁl@s@r‘&ealbgﬂéereal -based

such_as, mil | 0 final do

aboufoodsan (pgﬂatr@r:}aa g%ﬁ@ whidb b EeETRENEdS digestible and
bakein payeakir cah te tobmeedthyaCh gutiefitsabout 1% by

wei ght; c¢) incubating the dough at about 37C for

about 2 hours untjl the | eavening i.s co Ieted

baki Agotterhiest oisde Rgpendslistlose it gunediod fpy marrmeﬁacturmg

secos¢rcanbadidndot, of pdrtieular ®ER&d gbdadtiiably fdrR@bjects af-
met hod can be nodified as fol |l ows:



a) liquid fernmentation of 20% of wheat flour with the
further addition of fungal proteases (200 ppnm) at 37C
for 24-31 hours; b) after fernentation, drying to
renmove water in order to have a gl uten-free wheat

flour (< 200 ppmof gluten); <c) use of the wheat

flour gluten-free as basic ingyedient for the

manuf acture of cereal -based food, in particular baked
goods. The term "about™ in this circunstance neans

those val ues around those indicated which are
conperisddy eelisr dapaseandysutpbbuto previepe comganiitinn ghgluten
can jdepesd-fese pdddutast rumental errors of the ,
nmeasuri ng devices or deviations nade by the person
skilled in the art around the indicated val ues, but

t hatA dorthet objcteof thh@ressstdischistied ireteryysdanted by gluten-free
| NV eRtdbasdd o ADAN G BRUES bAK&] kHé@NERMA Al SPh&T flour when

about hi gher. than.the .|l ower m .t and. about | .
t haﬁfl? e aﬁggranc#f ML HP Péfwtaﬁbcp et and bifidobacteria
pr e-if eimydamattednuofers speeifiy canpriosesvidn amrabial gfroteolytic
wheat,, {1,.eur.08kel i if B, AhQUt ¥;and not hi gher

t han %%a;%;ome%% t for a tFne g%n%%% %255 t han about

24 hours and not nore than about 31 hours. An ‘
exenplahyr bbjstt of thobassabtedistloauresiscofpsd ges sitgacts affected

- floyr: K s , n. ' .4 egt r .
(oo b EARE snid Rt o FRA ARl TG PR aci

G adectenigrand Bifidobagtiepsrigreinagiglosed. pecan), quirioa,

potato flour, sweet potato flour, sago, seed flours

se . sorghu S t api oc eff. .Mllet is.qgne

oF CSRIF breat BB ofotin BERPRG QeeloShhe af yhe Tse' St B above
advamrdyecd sminthogi ok hactist a¢idebprtedemnd Biladatiagterias for the
t o ipdEhdefiGord o e PidAulc€ ukérul T8r PakRth HP0Hele¥edthBking Factor
cont gi,ni. ng.or, na a2 tolerated flour. 18

ol | GBAka Ad PRSI BRI I HAkRRSY | des.

xyl o- ol i gosacchari des and i somalto-oligosacchari des.

AN gyR0e HRY S(RIVHEAIPUR: PFRRHL ARRI0sAt: WhA BYERIifosed
is the |nf0rp§{at|on of tqe 3§yedagoo herelg} )

di séP X! iR hep Mrsgopgo ladly Beaphoto rramplce) b Jigures,
i n Bheteidl0 372. In this enbodi nent, the baked good
conpri ses a non-baked, essentially water-free,

fat - based. conposition conprising live lyophilized

| actiguBak ts8PVa. 2R i anal gtis Rfsgldadipriyokain| Bactions of different
comdbughe ghalde ot whee{thﬂ"idr)]mrz ﬁA)Kﬁlﬁ:dnitlJieﬁbﬁ%ﬁﬁgad Qﬁﬁlg?f(control).
cou in th all t aked. products._,0

o0 ot aflahttn SRR YR fldich P8 pORSERILEERTE! (B Bough
par ihaipatad faked lyebdd Qnuithnd 3481y ds of ghe thyample below.
WBklPB%_aﬁﬁﬁ f@dxt éstedtst arde _ihaidateerdt U hﬁfnb*é?e%iﬁgf&o&%if s. Blue
according € present invention are suita o
AdrPHPGEPsaere o pOTaPeRitf sy Mty e draTadkdmgi fhap H0%. Mr,
di seadeculfsmsgss.d above, the present invention

conprises al so general food known under the genera
name. of starchy fogd, i.n particul ar Qgreal-based 9
f oodi8UrRe? nbeMr &ygrolysig ol Jdcrer paptide ity MHETHRA 1}y (107
addefl/wil}. RRIF® LG at bV all 4prmtteaseyf 200 pMedBatst yfter 24 h of

deser i 1.5 Used | c1 f st
foo%{dﬁgﬁgﬁ%ﬁi cul aﬁl{glgﬁlgﬁ?gg@s{ég%%%gﬂgo(%b?é?%eﬁe% b of
samBydedysis By MEXEHRENT 8534 6(Bihe above descri bed
enbodi nent of baked goods. So to say, the food
obt ai ned according to the present invention is

sui tabl e for subjects suffering fromceliac disease
or for general consuners, also in good health,

wi shing nore digestible food. For exanple children
and agei ng people may wi sh nore digestible food.
Therefore, a further object of the present invention
is a nethod for treating a subject suffering from
celiac disease conprising the integration of the diet
of said subject with a baked good and/or a starchy



I n anot her enbodi nent of the present invention, the
cereal -based food, in particular baked goods can al so
be used for maintaining gluten tol erance or for
i nducing gluten tol erance or for decreasing the risk

i es due to wheat flour al bum ns angcrmEr2006/060505
‘Wgﬁ%% #ﬁ%g I n anot her enbodi nent of the present
i nvention, the cereal -based food, in particular baked
goods can be safety used forsceliac patients since
the | ow concentration of gluten (<200 ppm. The
nmet hods of treatnent according to the present
| NYeRLT NI GRApBLAD Phe HoRELgh COmbi nation with ot her
nmedrcal treatnhents tor celiac di sease. As reported
above, schi zophrenic synptons are noted in celiac
p ahb&liﬂﬁlgaﬂﬁtl@bi'e&@ﬁh irintiopa ki winttsrs bbat deast 6] ipveferably

behéll e ’{1 {‘ g’ngfaeF% g'sgg ﬁ%a%? g&g@J df rfzgcticoa&ﬁebactena
gI andiar Hif dolpicters iselegtastifromriha @f%&peconal g dfchactobaci-

Oblz%C&cz%dpﬁﬂﬁs PLE&SBGcilInY Buchabri] Lakivbabishusdast) Lactoba-

d,ab th
gl el T PiSRE PhkARadlna o fieste
s cﬁmbhrnéius cegyppsonbactobaqitins | dalbrueckidalgctopapilBiws del-
af f)reuFeE ki sﬁﬁﬁ HBulBhridus) Wﬁdﬁﬂu@d&l@%ck;ﬁ%&ﬁ Elactis, Lac-

f
D qsi}frqutmusemﬁec@uéﬁe%eﬁ?i Loelipreliys; lichgannis,
p r Dhctnbm:ﬁlua Qhirhytds,0 Lyztetiaeibiist peracasepolinctobamilin nganta-
th? rﬁo &Atr%hcftﬁ{tse ﬁggdé: ALElobakis, g%al@r?tﬁ%ﬁ@ | Eh%baczllus

alTergic respo ue.to pro

es C occur,
i mrpsesLWOb%é ug wsmb% bagillug fﬁ"P?’tFHth%éﬁW“‘
di Figlnd 2Rl ldsberiths Bifhﬁﬁabtermne mngmaam, Bigdobactarium bifi-

h | | . h

b TR AR P ek H P e GBI SRR Bifidobac-

anterivan- céantwg,eﬁ:‘nﬁdonngnt erikpenit, Bifotrdaciegdim (ipdantis,

(rjn Bl | cﬁﬁcﬁgnllrtﬁﬁ&bﬁs %ifﬂobé@t%ﬁh{nﬁl«ﬂ@inﬁ@ifﬂbb&éﬂeﬂ&hﬁplan-
i scl os e present ,i nventi,on_ar

{ ofartt RipAgpnaT e R LR A LGB REn bseudo-

hylaginer Seepococc2® laatian Streptocontisd reféamolastist Heidamino-

pr@a%@ﬂ.& éé ?LP& '@ﬁh) hbgd %‘n@ﬁ%%&%ﬁg Mnt&ﬁf—‘ Cellu-

m xtures |'0sed can gaeg%ﬁ hil
alomronas fi émsquaawp HREPORE MO 5%%@(—?%% thermgphilus
Pl atecdiitabde forvairrviggfoutithe piéddnt amcerdidner
i nflammatory cytokines for treating gastro-intestina
di sease. PAF is involved in a s of )
gaOther spackest ¢amabe disedaffELxamp Eatkl%“c g}sﬁlpsed in the state of
i niﬂ@mrm geﬁémlszd@as;abwuc asllateiohi OsudhsaN BHACEA8TM;
ﬁ&@@ls (Hsueh W Gonzal ez-Crussi F.; Methods

Exp. Pathol.; 1988:13; 208-39), gastrlc ul cer
(Esplugues JV., Whittle B.J., Methods Find.; 1989:
SUBRL préferRl Eﬁxnﬂsaa&éd}a&ig:w gi6d pEabht ivenGoauseae fol-
S. nizot Y, Ann. Gastroenterot Hepatol. (Paris);
19§Tﬂnﬁhy 27(3): 117-21), necrotizing enterocolitis
(Emer AK, Acta Pediatr. Suppl.; 2002, 91(437): -2-5;

t al., Semn. Pediatr. Surg.;
Q%%""“%?@%% i nfl ammat ory bowel disease
gbagterivgp ‘&fantEﬁ,s CoI on Rectum 1996, Feb.;

SQBﬂﬂﬂﬁkiuﬁﬁhnlaﬂgﬂhltls (Rot henberg DA., et al. Ann.
Chigk . g%i 4&%;%? 1043-6). In view of the above
eXEVEHEPF oduct according to the present

i nlactoberilloaacadophilys, suppl emented to subjects, in
particul ar Japanese pople, having a deficit in

PAF- hydr ol ase, who can be affected by a series of

i nflammat ory di seases (Karasawa K; et al.; Prog.

Li pid. Res.; 2003 Mar., 42(2):93-114). The product

can take the formof a food, as disclosed above, or a.
nutritional supplenent, a nutraceutical, a drug.
Nutritional supplenent and nutraceutical are




21 The characteristics of the wheat flour used were

as follows: noisture, 12.8% protein (N x 5.70),

10 7%of dry matter (d.m); fat, 1.8% of d.m; ash

m; and total sol uble carbohydrate
v fm?f’qfﬁ"”% ghty grams of wheat flour and 190 WT’%?Z”‘E%%"S"”

wat er (containing a cell concentration of the cell

preparations of about 109 cfw per g of dough) were

used to produce 270 g of dough (dough yield, 220).

Four doughs wer e manufactured by using the foll ow ng
Qfaﬁ 2} c% Czg’ctlc acid bacteria and Bifidobacteri a.

M agtlis RIPBIHE™ 0 the i nvention: Streptococcus

t hdatadiaicillies, caBet, i dobact eriuminfantis,

Bi o dRRRAElRLs HIbHRGHY @fhb@ falﬁg&ﬁgﬁff lum breve,

Lact obaci | 'us aci dophi | Lact obaci |l I us pl antarum

Lact obaci | | us casei, Lact obaci | I us del br uecki | subsp.

bungmpit@mecusthtmraphﬂu.qccordi ng to the invention

St ;Bg]gggg(%g(tgﬂea tf&g{)gophl | us, Bifidobacteriumlactis,
L

rirumbrieve, Lactobacillus aci dophi | us
aé¥. t*Fr@%mpﬁ"éﬁ%ar um Lactobacillus casei,

Lactobacr,llus acidophilus
Lactobacillus plantarum,
Lactobacillus casei,
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 lyophi-
lized form.

These formulations are suitable for use as starter in the preparation of
sourdough.

The cereal-based food, in particular baked goods obtained according to
the 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
1s markedly hydrolyzed, especially for the peptide sequences which are
responsible for CS.

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



Lact obaci |l us hel veticus. M xture 3 Lactobacillus

aci dophi lus, Lactobacillus brevis, Streptococcus

t her nophi lus, Bifidobacteriumirtfantis. 22 Mxture

4 Lactobacillus brevis, Lactobacillus salivarius spp.
WOZ096497418s Lact obaci | | us pl ant ar um Fer ment at PGHERA86/060505

carried out at 37C for 24 h. A dough w t hout

bacterial inoculumwas chemgglly acidified to pH 4.0

with a mxture of lactic and acetic acids (nolar

ratio 4:1) and used as control. After incubation,

gliadins were extracted from doughs foll ow ng the

ne RGP Brotease (turiselly frem Wypergildus ep.) asder the corditions
196@t11ﬂ’1l3@d 1] ﬁﬁ@pi’é‘seﬁf idRatiWhete ﬂé?ﬁl@ﬁfed &Qﬁ‘ﬂ&%&?has a con-

Ins 0 0 ation 8
bt R 2R, e B 506 R e s P Parsig the
V‘éIIB@JC@iOIaﬂ al(tmd@SRE'eﬁSaﬁtathb% the €©ﬂex> pdonesiasijus such
14136508 bPaductlis @ephed Hutkd:-& 1 |
gll%%ib ﬁmegg él | ut ed %&i mﬂt%eég%%ﬁéﬁ%ﬁ#%s&ﬂa?%%%?gelac
%or 5 min and anal yzed by sodi um dodecyl
sulfate pol yacryl am de gel el ectrophoresis (SDS-PAGE)
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P-QP-QP-F) (Shan et al., 2002) were chemcally
synt hesj zed by Neosystem Laboratoire (Strasbourg,
Fr & @eyideripspaeis siye prosent mrvemtionnalse refgnetn stazcipsproducts
coam phRth3 aOmgitu@é o20a¢td pEasSHIaEQa PHhHSHallP Ehﬂ;;libd with

subst fi.nal concentration
gl enf%"ﬁﬁ{\’@ Opfg%ﬁﬁ%cg%@g]ﬂqogﬁ on) and 50 pl of
MDCTURE 1 preparatlon (5 x 109 cfu/m, final
concentration). The assay mxture for the epitope
33-nmer contained 500 gl of 200 nM phosphate buffer,
pH 7.5, 150 gl of substrate (200 gM fi nal
concentration), 8 pl of NaN3 (0.05% fi nal
concentration) and 50 gl of M XTURE 1 preparation (5
x 109 cfu/m, final concentration). Both the m xtures
were i ncubated at 37C under stirred conditions (150
rpm). The enzyne kinetics for the hydrolysis of the
33 mer was cal cuI at ed by usi ng a Li neweaver - Burk pl ot
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24 Use of fungal proteases in association with lactic
acid bacteria and Bifidobacteria To produce a
gl uten-free sourdough (< 200 ppm, M XTURE 1 was used
i jation with 200 ppm of fungal proteases
Pgﬂ%ﬁﬁﬁﬁi used in bakery products. During PCT/EP2006/060505
fernmentation, the conplenentary activity of the
proteol ytic activities frombncteria and funga
sources gave a marked decrease of the of especially
gliadin and glutenin fractions. The ethanol sol ubl e
f the fepnented sourd h showed a.gl ute
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u s emdfbach@lmmchﬁthbaanmab ogtiorslly wddeé rvnt]h) lpodteolytic en-
mag %fvrhiclﬂotﬁﬁl | G&th] 5 RO e E@a}enﬁﬁpﬁg ﬁ&%;ﬂﬁgor

ana Fernente ((37C.for .2
g‘i’ gm%fﬂ‘aaag eﬁﬁgnrﬁ x & tﬁPt%n‘?qcﬁ]ruten'
prmletedsub@taatbeents and tolerated flour (e.g.,
mllet) to produce Italian biscuits and subjected to
bakj ng at 25QC for 15 m.n Italjan biscuits
mahif SOPEFHEPemBLIIE: Hh AReciiie Anixture of thruRseniinen-
ustion astleoaditied]. adBesicafithe swafee anal yzed by Western
bl ot 115 nonocl onal anti body and RAPD PCR at the
Centro National de Biotecnologia, dJuten Unit, CNB
( 28bagonednuzh Spupefpl iR poeses domthe prepaydgion of a baked

r eg&@nuﬁ Riuav 'b?éad ILCEIES | dpftieRetol aﬂqaav@.faaFEn&t%n-

&asﬁ%ee*fA T Vo8 SPEE SRR et OB S BESIAC o, pics,

pewzme@‘ackWF brgadstickt, wvedts dndadl sldjet‘ mwolfluttsdmown in
prgfeeidps (al bumns and gl obulins) Al bum ns and

gl obulins were extracted fromwheat flour by the
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anal yzed by i munoblotting (Curioni, A, et at, 1999,
29:407-,413 o detect. t he. .l
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mnutes in Ponceau S (0.1%in 3%trichloroacetic
acid) and marked with a pencil, before destaining
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wi R E P, tthoH}"i?ﬁf‘F JRYERiER 1 RpLpdtp cfreal-based
TB®eductsf t er washing five times with MTBS-T, blots
were incubated for 1 h with nonocl onal antihuman | gE
per oxi daseconj ugate anti body (Si gnma Chem cal Co),
diluted 1:5000 in MTBS-T (Curioni, et al.; 1999).
After four washes in MTBS-T and one in TBS, bound
| gE were visualized by chem | um nescence using the
Supersignal Detection kit (Pierce Biotechnology Inc.,
Rockford, IL), according to the instructions provided
by the manufacturer. The procedure was carried out at




G iadins and rel ated oligopeptides are characterized
by a large proportion of proline residues within
their sequences (Weser, 1996, Acta Pediatr. Suppl.

;3= Proline is unique anong the 20 am _no aci ds
Wééﬁ%&%iﬁ%f its cyclic structure. This speci fPC(:T"Em"06""'5"5“5

conformati on i nposes many restrictions on the
structural aspects of peptide® and proteins, making
them extrenely resistant to hydrolysis. To adequately
deal with such peptides, a group of specifi c

PoRre S At ERIEET RRReeb Pl Rkl pecsd T o

S ulﬁlged ansfant nonéleau aric et tnqodidst ispaek (p@uduutﬂg‘Mtﬂlamdcorn
CogRps; ediPided EralY MAd BnRBAYSE cedala, 1343:160-186).

Prelimnarily, the proline specific peptidase
activities of MXTURE 1 were characterized by using
syMédtbods feunsking pastauate wellRmown MAthd ett prndldeference is

A' | Sl 1V8d ﬁa@% E&?@g@%c@i&@é%du%by
Eﬁ api ‘?ﬁ‘éfﬁ@@ pélé’i"h"gﬂ f%’ie"ﬁﬁ,o?qfileana/ patents owned
[ nbyl xarjilfia. dﬁeﬂlocﬁnfommﬁhﬁﬂgd@ﬁ@n sihpuhipt ;bﬂ)d&ets are also well-

|
L sty e i T
engideke Eifed g y(q@ﬁp@nﬂ) -Wabng K e @mmand ao-
acWeyy tH'zﬁfn fﬂéféﬁaﬁliﬁ Publm g0 Comi Pt ty] STrstl, 1.999 and Us

PC%‘J%@%@SQE%E bR s IRE YRS IE G 95708 e P

Al duits Neestlé S.A.

Today, most pasta is manufactured by continuous, high capacity ex-
truders, which operate on the auger extrusion principle in which
kneading and extrusion are performed in a single operation. The
manufacture of pasta includes dry macaroni, noodle, and spaghetti
production.

Pasta products are produced by mixing milled wheat, water, eggs (for
egg noodles or egg spaghetti), and sometimes optional ingredients.
These ingredients are typically added to a continuous, high capacity
auger extruder, which can be equipped with a variety of dies that de-
termine the shape of the pasta. The pasta is then dried and packaged
for market.

Pasta produets 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 quality
pasta product. The water used in pasta production should be pure, free
from offflavors, and suitable for drinking. Also, since pasta is produced
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below pasteurization temperatures, water should be used of low bacte-
rial count. Eggs (fresh eggs, 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 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. Eggs and any optional ingredients may also 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-
sion 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
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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
soft and required repair or periodic replacement. Recently, dies have
been improved by fitting the extruding surface of the die with Teflon®
mserts 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 occur during the drying process or as long as several
weeks after the product has left the drier. If the pasta is dried too
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magsH érh@on@iﬁi{if L3k ?rJrﬁ‘%t\chriéty of sources in pasta manufactur-
ing. Particulate matter (PM) emissions result mainly from solids han-
dling and mixing. For pasta manufacturing, PM emissions occur 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,.
Walsh 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 disclosed 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 carrving 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 also be used in the manufacture of a feod, 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 manufae-
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) liquid pre-fermentation of 20-50% of wheat flour by weight
(whole mixture 20%-50% of flour and 80%-50% of water, dough yield
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 yield 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) liquid 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);

c) 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 in-
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 alse as about higher than the lower
Iimit and about 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 weight for a time of not
less than about 24 hours and not more than about 81 hours.

An exemplary list of tolerated flours comprises bean flours, buckwheat,
flax, corn {(maize), legume flours (garbanzo/chickpea, 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
compriging 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 albumins and globulins.

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 in 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 solution 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 hypoallergenie.
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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.; 1988:13;
208-39), gastric ulcer (Esplugues JV., Whitile B.J., Methods Find.;
1989: Suppl. 1, 61-6), hemorrhagic rectocolitis (Chaussade S., Denizot
Y, Ann. Gastroenterol. Hepatol. (Paris); 1991, May 27(3): 117-21), ne-
crotizing enterocolitis (Ewer AK., Acta Pediatr. Suppl.; 2002, 91(437):
2-5; neonatal: Caplan MS., et al., Semin. Pediatr. Surg.; 2005, Aug
14(3): 154-51), inflammatory 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):1043-6).

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.;
2003 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 Sci. Nutr.:
2005,45(5):385-404 and Kalra EK, AAPS PharmSeci.; 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 analyses
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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,
Bifidobacterium infaniis,

Bifidobacterium longum,

Bifidobacterium breve,

Lactobacillus acidophilus,

Lactobacillus plantarum

Lactobacillus casei,

Lactobacillus delbrueckii subsp. bulgaricus.

Mixture 2 according to the invention
Strepiococcus thermophilus,
Bifidobacterium lactis,
Bifidobacterium breve,
Lactobacillus acidophilus
Lactobacillus plantarum,
Lactobacillus casei,

Lactobacillus helveticus.

Mixture 3

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

Lactobacillus brevis,

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, gliadins were extracted from doughs following the method origi-
nally described by Osborne (Osborne, T.B.; 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, 14:805-8186).

Aliquots of 10-20 pl (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 (2DE) 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.

Hvdrolysis of synthetic 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-Leu, Val-Leu, Pro-Gly, Gly-Pro-Ala, Leu-
Leu-Leu, Z-Gly-Pro-p-NA and NCBZ-Gly-Gly-Leu-p-NA (Sigma
Chemical Co, St. Louis, Mo). The assay mixture contained 500 ul of
200 mM phosphate buffer, pH 7.5, 150 ul of substrate (6.2-3 mM, final
concentration), 8 ul of NaN3 (0.05% final concentration) and 50 pl of
MIXTURE 1 preparation (5 x 109 cfu/ml, final concentration). Frag-
ment 62-75 (P-Q-P-Q-L-P-Y-P-Q-P-Q-S-F-P) of the A-gliadin (Silano
and De Vincenzi; 1999) and the epitope 33-mer (L-Q-L-Q-P-F-P-Q-P-Q-
L-P-Y-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 (Strasbourg,
France). The assay mixture for the fragment 62-75 contained 320 ul of
20 mM phosphate buffer, pH 7.0, 150 pl of substrate (450 uM, final
concentration), 8 ul of NaNs (0.05% final concentration) and 50 pl of
MIXTURE 1 preparation (6 x 109 cfu/ml, final concentration). The as-
say mixture for the epitope 33-mer contained 500 ul of 200 mM phos-
phate buffer, pH 7.5, 150 pl of substrate (200 uM, final concentration),
8 pl of NaNj3 (0.05% final concentration) and 50 ul 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; 1934, 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% trifluoroacetic acid. The
conecentration 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-goluble 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 gliadin and glutenin fractions.
The ethanol-scluble 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 analysis with R5 monoclonal antibody and RAPD PCR
"analysis

Fermented dough (37°C for 24 h) with MIXTURE 1 (about 102 cfu 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. Ttalian biscuits manufactured without fermentation
with MIXTURE 1 were used as control. Biscuits were analyzed by
Western blot R6 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-

lins)

Albuminsg and globuling were extracted from wheat flour by the
method of Weiss (1993). The assay mixture, containing 0.8 ml of albu-
mins/globulins {about 3 mg/ml) in 50 mM Tris-HCl, pH 7.0, 5 x 10°
cfu/m] of MIXTURE 1 and NaN3 0.05%. Incubation was at 37°C for 24
h under stirred conditions. A contrel 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 globulins) were analyzed by im-
munoblotting (Curioni, A., et al., 1999, 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, 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 Pon-
ceau S (0.1% in 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 moneclonal antihuman IgE peroxidase-
conjugate antibody (Sigma 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 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 gliadin 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 analysis 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-
dividually at the same concentration of about 102 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.

Gliadins and related oligopeptides are characterized by a large propor-
tion of proline residues within their sequences (Wieser, 1996, Acta Pe-
diair. Suppl. 412:3-9). Proline is unique 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 (mM) (0}
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Pro-p-NA Proline iminopeptidase 2 3.2+0.02
Leu-p-NA Amincpeptidase 2 8.4+0.04
Ala-p-Na Aminopeptidase 2 12.3+0.05
Leu-Leu Dipeptidase 2 15.61 +0.03
Val-Leu Dipeptidase 2 17.22 +0.07
Pro-Gly Prolinase 3 8.0+0.02
Val-Pro Prolidase 2 3.03£0,02
Gly-Pro-Ala Dipeptidyl peptidase IV / 2 2.73 £0.01
carboxypeptidase P

Leu-Leu-Leu Tripeptidase 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 ig 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; 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 ocligopeptides 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 hydroclysis factors lower than 40 %.

Table 2
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Properties of alcohol-soluble polypeptides hydrolyzed by MIXTURE 1 after dough incubation
at 37°C for 24 ha.

Spot designation® Estimated pI Estimated molecular mags (kDa) Hydrolysis factor

1 6.84 51.0 54.0
2 7.15 49.8 90.5
3 6.55 49.5 85.0
4 6.38 49.0 92.0
5 752 489 95.4
6 9.40 48.7 87.0
7 7.64 48.5 20.6
8 7.98 48.4 85.0
9 8.06 48.3 90.8
10 9.52 48.1 96.2
11 9.15 48.0 91.5
12 8.87 47.9 90.0
13 8.70 47.8 97.9
14 6.83 47.7 85.0
15 9,10 47.6 92.5
16 9.69 47.0 90.8
17 9.25 46.3 90.8
18 7.08 46.0 52.5
19 8.70 44.5 93.2
20 6.54 44.0 05.6
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
25 6.35 42.5 0.0
26 6.04 41.8 0.0
27 6.49 41.7 87.7
28 6.40 41.6 16.0
29 6.78 41.4 95.0
30 7.00 41.3 475
31 7.58 41.2 03.2
32 8.55 41.1 80.1
33 8.45 41.0 85.4
34 8.25 40.9 86.2
35 8.00 40.8 20.5
36 8.68 40.7 93.1
37 8.85 40.65 88.6
38 8.90 40.6 84.8
39 9.18 40.55 81.5
40 6.37 40.5 45.6
41 6.56 40.4 82.0
42 7.20 40.0 93.0
43 6.05 30.9 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 93.5
48 9.55 39.3 91.7
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49 7.587 39.0 924
50 7.95 38.9 87.9
51 7.80 38.7 92.0
52 8.05 38.6 58.2
53 9.20 38.5 80.8
54 6.62 38.3 0.0

55 6.26 38.2 90.7
56 7.12 38.1 94.8
57 9.64 38.0 93.1
58 8.08 37.9 94.5
59 6.60 37.8 85.7
60 6.26 37.5 91.5
61 6.40 37.3 90.4
62 7.10 37.1 94.8
63 8.06 36.7 91.2
64 9.20 36.5 90.0
65 6.61 36.3 95.7
66 6.85 36.0 90.0
67 8.75 35.8 956.2
68 6.15 35.7 24.8
69 9.65 36.6 95.0
70 9.00 36.5 445
71 8.20 35.2 93.5
T2 8.48 34.9 91.7
73 8.60 34.7 95.0
74 8.98 34.5 87.9
75 9.14 34.3 82.0
76 9.37 34.1 85.0
77 9.60 33.9 90.8
78 9.51 33.6 0.0

79 8.80 33.0 90.7
80 T7.15 32.2 94.8
81 9.45 30.3 90.5
82 9.46 29.3 88.5
83 9,47 28.0 94.7
84 9.48 26.6 96.5

aAnalyses were performed with Image Master software (Pharmacia). Four gels of independent
replicates were analyzed. For spot quantification and hydrolysis factor ealculation, see Materi-
als and Methods. All of the hydrolysis factors were calculated based on the average of the spot
intensgities 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 gladin oligopeptides.

The activity of MIXTURE 1 was further in viiro 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



37.8 85.7 60 6.26 37.5 91.5 61 6.40 37.3 90.4 62 7.10
37.1 94.8 63 8.06 36.7

WO 2006/097415 PCT/EP2006/060505

30

by the RP-FPLC analysis, the fragment 62-75 of the A-gliadin, at a
concentration of 450 M, was completely hydrolyzed after 6 h of incu-
bation with 5 x 102 cfu/ml cells of MIXTURE 1. The epitope 33-mer, at
a concentration of 200 pM, 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 Vyas of 0.26 pmol per milliliter per
min and a Ku of 216 uM. As previously reported in the literature, it
should be noted that the epitope 33-mer has the following properties:
(1) it remains intact despite prolonged exposure to gastric and pancre-
atic proteases; (ii) it shows a hydrolysis less than 20% over 20 h of in-
cubation with small brush border membrane enzymes; and (iii) 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 (Osman, et
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.; 1992,
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). It 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
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Western blot of the Italian biscuits fermented with the MIXTURE 1
showed an almost degradation of -, B- and y-gliading 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 intense 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 disclosed 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
wasg 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 a 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-

erence,

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

Example 8
Ramyun

Composition:

1. Noodle

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

Others: 0.6-1%
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2. Dry Soup Base
Dried Beef Flake, Soy Sauce, Mono Sodium Glutamate, Disodium Glu-

tamate, Flavoring Additive, Glucose, Garlic, Onion, Green Onion, Red
Pepper Powder, Other ingredient for flavor

Manufaeturing Process for Ramvun

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 pass through the steam box of which temperature is more than
100 ° C to induce the pregelatinized starch { - starch) to make the di-

gestion easier.

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 occurs 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-
ess.

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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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 fer-
mentation;

(1) hydrolysis of 79 of the 84 gliadin oligopeptides identified by 2DE
analysis;

(111) complementary and large enzyme activities towards synthetic pep-
tides which included proline at the different positions;

(1v) 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-, 8- and y-gliadins which reacted
with R5 monoclonal antibody; '

(vi) capacity to hydrolyze several allergen polypeptides.

(vil) when the activity of the above bacteria is supplemented with fun-
gal proteases and used towards 20% wheat flour under liquid fermen-
tation, it increases strongly producing ghiten-free wheat flour.
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32 The pasta resulted nore digestible and can be
taken by subjects affected by celiac di sease. Exanpl e
4 M XTURE 1 according to Exanple 1 was used in the
manuf act ure of noodl es acgzprding to the teaching of

- US 2002/ 0160093. Exanples 1-4 of US 2002/0160093 were

repeat ed, except a packet containing a M XTURE 1
according to the present ion wa
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al | owed to stand at 37C for 24 hours. Then
obtaing BAILASTHES

pared as disclosed in the reference.
The product resulted nore digestible and suitable for
subjects affected by celiac disease. Exanple 5
M XTURE 2 according to Exanple 1 was used in the
manuf acture of noodl es according to the teaching of
WO 99/ 65331. Exanples 1-2 of WD 99/65331 were
repeat ed, except a packet containing a M XTURE 2
according to the present invention was added to
i ngredient for the dough. After m xing, the dough was
allowed to stand at 37C for 24 hours. Then noodl es
were prepared as disclosed in the reference. The
product resulted nore digestible and suitable for
subj ects affected by celiac- di sease. Exanple 6 33
Exanpl es 1-5 of EP 0 614 609 were repeated, except a
packet containing a M XTURE 1 according to the
present invention was added to dough -preparation.
After kneadi ng, dough was allowed to stand at. 37C for
24 hours. Then products were prepared as disclosed in
the reference. The product resulted nore digestible
and suitable for subjects affected by celiac disease.
Exanple 7



M XTURE 2 according to Exanple 1 was used in the
manuf acture of spaghetti according to the teaching of
EP 1 338 209. Exanple of EP 1 338 209 was repeat ed,
except a packet containing3g M XTURE 2 according to
the present invention was added to ingredient for the
dough. After m xing, the dough was allowed to stand
at 37C for 24 hours. Then npodl es vvere rep of
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tible,and suitable for subj ects affect ed by
OE“égfélE‘mEﬁ]s%ase Exanpl e 8 Ranyun Conposition: 1.
Noodl e Fl our:83-85% Refined G |:15-18% Salt : 1%
O hers:0.6-1% 34 2. Dry Soup Base Dried Beef Flake,
-+ Soy Sauce, Mno Sodi um d utamate, Di sodi um d ut anat e,
Fl avoring Additive, ducose, Grlic, Onion, Geen
Oni on, Red Pepper Powder, O her ingredient for flavor
Manuf acturi ng Process for Ramyun Flour ( sometines
starch, rice flour, barley flour can be used in a
different ratio) and water are m xed according to the
manuf acturer's recommendati on M XTURE 1 was added to
t he dough and left to stand at 37C for 24 hours.

_any



Rol | the m xed dough with pressing roller and then

put the dough through the machi ne to nake the
individual string of noodl es. The shape and thi ckness
of the noodl e can be nodified to the wanted thickness
and shape by adjusting the slot size of the shredding
machi ne and al so the speed of the convey belt

: carrying the noodl e. Noodl e pass through thg_ste?g] .
6. bQTke Fhod\iicolinigenpelaat By eclecte @ the grpupo@nsisiipg of biscuils,

induce the pregel atinized starch - toBk &
pastrigsh eaks gRiSY, D2 cHRFIETS, bA?ﬁt%é‘Fcl‘ishséﬂa%l#eB?n&% 3{"%@8%@ g cor
. noodl. e, | DL S rddHe cbR8IsCRfyahn shape by mol di ng
Chqmﬁgggqgﬁgé%ﬁ$rylng progesz Dependi ng on the type of
Ranmyun, the dehydration occurs through deep frying

process. The noodl oes . t.hr qugh fir Mi-Ag process
7. Thefood 9g¢ording f.CIRtmy) gﬁg Wg’é@ K3t O%(oedg ﬁ rB%f?S i‘?é’toﬁi s deep
frying process. After the deep frying process, the
Ranyun goes through cooling process. 35 based food,
8. | Mhedséd subdingbakes oo ofslaimhi-Ghiunthgr doeprsing 2 prebiotic.
tolerated by CS patients. In particular, the
fol |l owi ng advant ages aregFroyided:

(i) marked .
9. capachby stordiegradaygdneaci alaBng é@pé‘ﬁ@’ﬁ’@ga "3’5} R gssentially
Ugh,,t ALkRidn coldpkibinBYRE lsedfacliObadterihe 84
Waterg%eggﬁt-r? g%%%@é%@é‘é’?%ﬁﬁf i)ﬁ?i qe)%dpgjy 2DE anal ysi s;
(iii) conplenmentary and | arge enzyne activities:
10. © %Lfgﬁ‘% SRS it6 cR@RAS sdewhivhiic b ghnel-frée grqsiuot, ione paeduct
-the different positions; (iv) capacity to hydrolysis
with zredpeestlevs) obgi§bept i des (fragment 62-75 of the
A-gliadin and epitope 33-ner) which arga;esponsible
f ; dikARAGIV ahelod chimk 8di0yoretereadiet. a-, p- and
i y?lrgqei@g%cil%&scg%/\hligggh rgtact ed wth R5 nonocl onal anti body;
(vi) capacity to hydrolyze several allergen '
12, POMYPERLIIRS souddbhbl onaap dnbeofatiiingi ity infthe henafactues of 2
" bacteria is supplenented with fungal proteases and
cooketb@akedhgoais 20% wheat fl our under |iquid
fernmentation, it increases strongly producing
gluten-free wheat flour. 36 o .
13. A process for the preparation of a baked good compnising the following

sieps: _ o
i _ a). liquid pre-fermentation of about 20-50% of wheat flour by wei'ght
(Whole’ mixture 20%-50% of flour and 80%-50% of water) with about 10 cells of the
mixture as described in any one of claims 1-4 per g of dough, at 37°C for at least about
24 h, preferably between about 24 and about 31 hours; |



CLAIMS 1. A sourdough obtainable from
starch-containing flour conprising a m xture of at

| east 6 species of lactic acid bacteria and/or :
Bi fi dobacteria selected frdm the group consisting of
Lact obaci | | us aci dophi |l us, Lactobacillus buchneri,

Lact obacj | l us ca-. set .Lactobacill us, cat enaf or '

LRt opatior et tiopmbSaE e deishnsth ot 8" it sighy flours

- such haelifhatdul | 448 BF Y@hiSrcidi dakaRaehdtlatis coglebirataakof about 1%
Lact obaci |1 us del brueckii subsp. bul gari cus,

by wtight, obaci | | us del brueckii subsp. lactis,

Lact obaci || us | veti qus. ctgbaci | o

j eflseni W?%bé“ﬁ{l% Eg% ?{ﬁfsuébqf'“g?% isuth ?bqlllefll §t7o% 27 #pgyg 2 hours
until AdEAMBingligedBpREddt | us paracaset Lactobacillus

pl ant arum .Lactobacillus rogosae, Lactobacillus

sad)i varbaling at 260 Ybkriabpuis?Oypengies. Lact obaci | | us
gasseri, Lactobacillus fernmentum Bifidobacterium
adol escenti s, Bifidobacterium angul atum
14. Bi Tﬂeﬁ(}ﬁb@fﬁsﬁ QEdoudinRitd icthinm 13 Bivhedinh asitl atarchy fhoue veselected from
Bi fi dobacteri um cat enul atu Bif'dobacterLug1 entiu
the gmpyr gensating rqfubpsasr lRwenbyckwiest; aiaﬁae&‘férﬁwq nicERTF stlours,
11.Blf s ' i f1.d i _
rmlIeEi Ith% Eggét Ei?gfsg’rnr%l%s eu g%nqélgt Ifédnaﬂ ?g%g;mﬁéﬁéiy ?le g%g%‘({:% ?llr&hum SaE0,
seed floersdorgivgu svy, Shpiepd, oeficcus | acti s, Streptococcus
raf fi nol actis, Acidam nococcus fernmenta, Cytophaga
ferment ans, Rhodoferccc fernentans, Cell ul ononas

fe y t&ﬁ@?@ gWRQ' e LIQERCLIS4,
1. tﬁ%?ﬁ%%ﬂ%@ﬁ?? an ﬂ?fﬁg st ghgﬁﬁgg%%gfalproteolytic

enzyme of use in bakery industry, said mxture being
capabl e of producing a fernmented dough characterized
by a gluten concentration.lower than 200 ppm as
determ ned by the use of the nonocl onal antibody R5.
2. The sourdough according to claim11, wherein said
m xture of lactic acid bacteria and Bifidobacteria
conprises Streptococcus thernophilus, Bifidobacterium
infantis, Bifidobacteriuml|ongum Bifidobacterium
breve, Lactobacillus acidophilus, Lactobacillus
pl.antarum Lactobacillus casei, Lactobacillus
del brueckii subsp. bul garicus, or said m xture
conpri ses Streptococcus thernophilus, Bifidobacterium
| actis, Bifidobacteriumbreve, Lactobacillus
aci dophi l us, Lactobacillus plantarum Lactobacillus
casei, Lactobacillus helveticus. 3. The sourdough
according to claim1, wherein said proteolytic enzyne
is of fungal or bacterial source. 37 4.The sourdough
according to claim3, wherein said proteol ytic enzyne
is obtained from Aspergillus sp. 38 5. A starchy
food, in particular a cereal-based food, conprising
t he sourdough of any one of clains 1-4. 39 6. The
food according to claim5, selected fromthe group
consi sting of biscuits, pastries, cakes, pies, pizza,
crackers, breadsticks, snacks, pasta, noodl es,
~tortillas, corn chips, extruded cereals and shredded
cereals, ranyun. 7. The food according to clains
5-6, which is a cooked or baked good.



8. The food according to any one of clains 5-7
further conprising a prebiotic. 9. The food ’
according to any one of claims 5-8, conbined with an
essentially water-free, f L-based conposition
conprising live Iyophilizg | actic bacteria. 10. The
food according to clainms 5-9 which is a gluten-free
product or a product with a reduced |evel of gluten.
16. e dhe hRadbatCpbtiongid @naye oolaintd clramnmispergliuk osp. in
enteric diet. 12. The use of the squrdough of an '
, comhlmb y oanf mﬂhga meixturg ph af Heasheth PEEEU P 16?“%%60‘?@&6"% and/or
) . good., 3. roce : : '
pifig B ae o ssohon GrRoanSSwoftns, ol RGRERL PRoel Bom e
group cBndif BickSBucilusaloddphiRys, 5Dk atiacilne duchneoi L abppbacillus
wei ght” (whol e m xture 209650960fﬁgipur 2nd'809%509@of

caseindasiopasiiiuhcatpreriorme oL asérhasilos GeHabIRTY aglobacillus crispatus,
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bulgcfgrgm@,n d%@c%l@bﬁcilﬁﬂ;_ haalbieckidOsubsp.  lachy, dfaceybacillus  helveticus,

ernmentation, mxing, the dough wth. A
Lactehagilbty fansers, LagRbaalliyy || Siehmagsh,  dagebagyis  minus
LactSQIELCT 3L PAKET ' TatRAREIRL 2pRARFERL T Al b

ac ‘i%acbyswe?grht . C) ll ncub‘gti ng the thﬁga%g?ﬁi %)gosae,
‘ Lactflf&éﬂh;saialﬁhﬁubt B?cliblfazrillmbb?tﬁvz'SZ Imotebeciling igbsserie Lactobacillus
‘eavening i s conp d, ' [
Bt UM, B Pl
bitidhn BRELEDeri SRl Grdled! BIILONFiuinS f :
i dgrooup cgnsc?esrfl?ﬁg of beghmﬁc{bgﬁﬂfsl?hbu%%\xgg?ﬁ f%@%bmnum
denti@‘ém[ BﬁMua&?‘izlzm |eeijsovei, {Biidelsctanium agantis.ndifidabay e aim longum,
ass, nut QUi -
B T e
pseu%ﬁgh%ﬁfg' Sl?'%;tf)cocc&?-la&isp Wé}:}t&%dméb&ﬁhﬂahﬁise Mydahmococcus

~procegss of "any one of clains 13-14.
fermenta, Cytophaga fermentans, Rhodoferax fermentans, Cellulomonas fermentans,
Zymomonas mobilis, Streptococcus thermophilus, for manufacturing a leavening

composition or a sourdough with reduced gluten content.

' 17.  Use of a microbial. pfoteélyﬁc enzyme obtzined from Aspergillus sp. in
combination with a mixture of at- least 6 species of lactic acid bacteriai'and/or
Biﬁdobacte’ria‘ selected from the group consisting of Bifidobacteria selected from the
group consisting of Lactobacillus acidophilus, Lactobacillus buchneﬁ, Lactobacillus )

casei, Lactobacillus catenaforme, Lactobacillus bellobi_osus, Lactobacillus crispatus,
Lactobacillus curvdtus, Lactobacillus delbrueckii, Lactobacillus delbrueckii subsp.
bulgaricus, Lactobacillus  delbrueckii  subsp. lactis, Lactobacillus helvez‘icus,'
Lactobacillus  jensenii, Lactobacillus leichmafznii, Lactobacillus  minurus,
Lactobacillus  paracasei,  Lactobacillus - plantarum, Lactobacillus  rogosae,
Lactobacillus salivarius, Lactobacillus brevis, Lactobacillus gasseri, Lactobacillus
fermentum, Bifidobacterium adolescentis, Bifidobacterium angulatum, Bifidobacterium
bzﬁdum,- Bifidobacterium  breve, Bz'ﬁdobacterium catenulatum, Bifidobacterium
dentium, Bifidobacterium eriksonii, Bifidobacterium infantis, Bifidobacterium longum,

Bifidobacterium plantarum, Bifidobacterium pseudo-catenulatum, Bifidobacterium



41 16. Use of a mcrobial proteolytic enzyne

obt ai.ned from Aspergillus sp. in conbination with a

m xture of at |east 6 species of lactic acid bacteria

‘and/ or Bifidobacteria selected fromthe group

consi sting of Bifidobactefla selected fromthe group

consi sting of Lactobacillus acidophilus, _

Lact obaci | l.us buchneri, Lactobacillus casei, =
prend BRI peacess i seprumetabacplasis el HdTOSE

ilTus cri u , illu y ;

fermehac Cybmdiogd ferseiass.uBbadoferag devistiaes) TelatgipR fermenians

subsp.. byl garicus . |ag bk $Sr GhelRinuetiire of shsghy food
ZWWOWQHFFQPE%%Gﬁgﬁé%ﬁFfus %@ﬁ@g¥¥cus,_Lactobacillus
produbRNES R fiodl@ ebeakir Bakisd paids withwediced e BRRIFHH us

m nut'us, Lactobacillus paracasei, Lactobacillus

pl antarum Lactobacill us rogosae, Lactobacill us

sal i varius, Lactobacillus .breyi Lact I i
18, gdbeent peaokbpD EnETY PSS 1P, BRE; rg%gg%dt“g??’lﬁ a food, in
particgﬂl? LESERAE biShakBil lzb6l® Bahe iritegratorgof the dint of a subject suffering
| Tidobacterium bffidum Bffidobacterium breve,
from pyliacdd%a% er i um cat enul at um Bf fi dobact eri um denti um
Bf f i dobacterium eriksonii, Bifidobacteriun1in2;&ﬂh§,d_
-Bf.fi do 4 d R bAagdraehd nuomydhaetnt od, m
19. gy e&%%%@%%@@%%Q%ggg%%&%gﬁgaulatun1 Bi fi obacteriun1b. "
partidaf@UslGborglior bSked ppod dot usainteting 2heeh dFFEET dtist S
_raffinolactis, Acidam nococcus fernenta, Cytophaga
suffefieg from @Hac dAS8of er ax ferment ans, Cel | ul ononas
- fermentans, Zynononas nobilis, Streptococcus
t her nophi tus, for manufacturing a Iegven

n ]

20. COTHOSktaceurding ta aspunelofigfain tarly &ff %Hlaﬁ}’%{:‘é’ﬁe of a food, in
content. 17. e, of m_cr ohi ] e e Tho
perticoRares snlkod PR Biog TPT Hegile Bl MiEhoc ko abfectBufering

N : at least 6 species of lactic acid bacteria.
ﬁmﬂg%%%%éﬁﬁg%idobacteria selected fromthe group '

consisting of Bifidobacteria selected fromthe group

copsi sting qf Lactobacilkl o | {h¥ Saanufacture of a food, in
21. LéEW%WﬁéF&Wﬁggbﬁfﬁﬁggg?kkgé?%ggg?ﬁ?ngcasei,_ |
pertibilf! £0801dd! ek Rt brreccrtasits Bwciish of 2beBicosinedpvheat

actobaci | us crispatus,  Lactobacillus curvatus,

flourlattntroibsiend flobuleRs br uecki i, Lact obaci || us del bruecki i

subsp. bul garicus, Lactobacillus del brueckii subsp.

| actis, Lactobacillus helveticus, Lactobacillus

jensenii, Lactobacillus |eichmannii, Lactobacillus

m nut us, Lactobacillus paracasei, Lactobacillus

pl antarum Lactobacillus rogosae, Lactobacill us

sal i varius, Lactobacillus brevis, Lactobacillus

gasseri, Lactobacillus fernmentum Bifidobacterium

adol escenti s, Bifidobacterium angul atum

Bf fi dobacterium bi fidum .Bifidobacterium breve,

Bi fi dobacterium catenul atum Bffidobacterium dentium

Bi fi dobacterium eriksonii, Bffidobacteriuminfantis,

Bf f i dobact eri um | ongum Bffi dobacteri um pl antarum

Bi fi dobact eri um pseudo- cat enul at um Bi ftdobacteri um

4la pseudol ongum Streptococcus lactis, Streptococcus

raf finolactis, Acidam nococcus fernenta, Cytophaga

fernzentans, Rhodoferca fernentans, Cellul onbnas

fernmentans, Zynononas n2obilis, Streptococcus

t her rophdus for the manufacture of starchy food.

products, in particular cooked or baked goods with

reduced gluten content. 18. The use according to any

one of clains 16-17 for the manufacture of a food, in

particul ar a cooked or baked good for the integration

of the diet of a subject suffering fromceliac

di sease. 19. The use according to any one of clains

16-17 for the manufacture of a food, in particular a

cooked or baked good for maintaining gluten tol erance




42 22. The use according to any one of clains 16-17
for the preparation of a gluten-free dietetic good
useful for the treatnent of schizophrenic synptons.
23.. The use according tos¢laim22, wherein said
synptons affect a celiac patient. 24. The use
according to claim 22, wherein said synptons affect a
non-celiac patient. 25. The use according to any qne
2. Offhe b MoiBngl® &or onchef @rispaltai T 61 the PecParYgR Of 2rEpten-

reduci ng Pl at el et Aggregating Factor (P and/ or

free diefettic Bty f@&&’@l&’e%rg%e %ﬂ%ﬁ%%olp S sp;&%?' di seases.
26. The use according to claim25, wherein said

" disease is an inflammatory disease. 27. The yse .

23, agheusi RgoklmeabalamIB, witisiresatd sanpioms afsea qeﬁac patient.
sel ected fromthe group consisting of ischem c bowel
necrosis, gastric ulcer, henorrhagic rectocolitis, )

24. NGHE sk Za] DGRB8 @ QaRh 20l svheRgO Raidadynneomstafiering non-celiac

" enterocolitis, inflammatory bowel disease and
patiepouchi tis. 28. The use according to any one of
clainms 16-17 in the preparation of a product for oral
adm ni stration for inproving digestion of gluten and
25, L g hQbALRE 16 RS baNoRElaimyI B5-PD fithe psparation o iarggoduct

to any one of clains 16-28 erej,n sajd mxture of .

for rddacing cPlaicletl Aggregating mrB(R‘}WFSOB%{{?%F&%’%%W ggtgfgmes 1
SIreﬁﬁﬁcoccus t herrnophilus, Bifidobacteriurn

gastrq-jpfes 15%%i% dobact eri um | ongum Bi fi dobact eri um
‘breve, Lactobacillus acidophilus, Lactobacillus

_ pl antarum Lactobacillus casei., Llactobacildus :

36. ddlbbnseadeptding Wspainpg).guie e saif Agaseqs gy fiprinatory discase.
conprises Streptococcus thernophilus, Bifidobacterium
lactis, Bifidobacteriumbreve, Lactobacillus

27, acidapbhtiesding as tiahadi] Wasrepl sad disease i spdecsslEpm the group
casei, Lactobacillus helveticus. 30.Th liti

consigigr @6UBRDGIC aRYWEhPGIOSES of IC1-"i°e|r’n ht%ﬁ%%gla@%atr-%ﬁ Gn >

necroBlinB" QMUELSIELO" nESHABA | Redbt®ling enterocolitis, inflammatory bowel

diseasc and pouchitis.

78.  The use according to any one of claims 16-17 in the preparation of a product

for oral administration for improving digestion of gluten and gluten-related substances.



31. A package for the preparation of a sourdough
according to any one of clains 1- 2 conprising: (a) a
gluten containing flour; (b) the mxture as defined
inclaiml; and (c) instructions for use. 32.The
package according to claug131 further conprising a
| eaveni ng agent. 33. The package according to any one
of clains 31-32 further conprising one or nore
tolerated flour(s) selected fromthe group consisting
of bean flour, buckwheat flour, flax flour, corn

29. (rMAie7ey abtading tbegymaefdfolammsnit-2twheren said i of lactic .
Ri.ce G ass

) I qur.,. nuts. flour, .quin otato f .
acid g \RaefeTIpot %R‘{) 15 dpbac o FPIEF: Sse%%e?tgg%crc us sotbérﬁf%mlus’
BifiddhaRtuns OYinfahQY!! . BifRjbas@riamd &ddunt | OBifidobacterium  breve,
Lactobacillus acidophilus, Lactobacillus plantarum, Lactobacillus casei, Lactobacillus
delbrueckii subsp. Bulgaricus or said mixture comprises Streptococcus thermophilus,

Bifidobacterium lactis, Bifidobacterium breve, Lactobacillus acidophilus,

Lactobacillus plantarum, Lactobacillus casei, Lactobacillus helveticus.

30. The use of the sourdough of any one of claims 1-4 in the preparation of

products for enteric diet.

31. A package for the preparation of a sourdough according to any one of claims 1-

2 comprising:

(a) a gluten containing flour;
(b) the mixture as defined in claim 1; and

(c) instructions for use.
32.  The package according to claim 31 further comprising a leavening agent.

33.  The package according to any one of claims 31-32 further comprising one or
more tolerated flour(s) selected from the group consisting of bean flour, buckwheat
flour, flax flour, corn (maize) flour, legume flour, millet ﬂour, Indian Rice Grass fiour,
nuts flour, quinoa, potato flour, sweet potato flour, sago flour, seed flour, sérghum \

'ﬂéllr, soy flour, tapioca and teff flour.



