M XTURE OF AT LEAST 6 SPECI ES OF LACTI C ACI D BACTERI A
AND/ OR BI FI DOBACTERI A | N THE MANUFACTURE OF SOURDOUGH
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baked goods and, nore in general, starchy food. It
provi des baked goods and ot her foodwhich are nore

di gestible, they are gluten-free or have a reduced and
mar kedl y hydrol yzed gl uten content and are
particularly suitable for subjects affected by celiac
di sease. Background of the invention Cereals are

i nportant conponents of thg daily diet. Neverthel ess
wheat flour gluten, and in particular the gliadin
fraction, are r esponsi ble for human intol erance. The
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ood I ntol erance, occurring in 1 out of every 130 to
300 persons of the Euro pean and U.S. populations. In
South America, North Africa and Asia, is generally
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spbiedts plfetted hyeredtagshisedse. t he popul ation. Tot al

l'ifelong avoi dance of gluten ingestion remains the
erstone of CS treatnent. The International Food
! g MYEEO8ef | ned the term gluten-free as
zero tolerance for gluten, while the Codex

I ment ari.us rmts a concent i on .of 20 m of
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o2y P b0 636%EHH "he TSE5Rid1 028§k ribution of CS is efficiently
conceptualized by the iceberg model introduced by Logan in 1992
(Logan,; 1992, Dyn. Nutr. Res. 2:14-24) where the prevalence of the dis-
ease is influenced by the frequency of the predisposing genotypes in

the population. Total lifelong avoidance of gluten ingestion remains
the cornerstone 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 economic interest. This is particularly
true in the current context where the bakery industries are using very
fast technological processes which may have an influence in the ex-
panding epidemiology of CS.

Therefore, the need of more digestible and tolerated bread and baked
products is really felt.



cally suscepti bl e persons. Upon ingestion of gluten,

these patients su f fer froma self-perpetuating
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of absorptive villi and hyperplasia of the crypts

(Silano and De Vincenzi, 1999, Nahrung, 43:175-184).

Duri ng endol um nal proteolytlg di gestion, for instance

gliadi ns of wheat release a famly of Pro- and

G u-rich oligopeptides that are responsible for the
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(Fasano, A., et al.; 2003, Arch. Intern Med., 163:286-292), search for
the CS genes in humans (Fasano, A., et al.; 2003), use of some protec-
tive substances such as mannans and oligomers of N-
acetylglucosammine and the use of a bacterial prolyl-endopeptidase
from Flavobacterium meningosepticum as an oral supplementary ther-

apy (Shan, et al.; 2002).

More recently, two articles showed the extensive hydrolysis of the gli-
adin fractions by selected sourdough lactobacilli such as Lactobacillus
alimentarius 15M, L. brevis 14G, L. sanfranciscensis 7A and L. hil-
gardii 51B (Di Cagno, et al.; 2002, Appl. Environ. Microbiol., 68:623-
33) and, especially, the tolerance of 17 CS patients to breads which



51B (DI Cagno, et al; 2002, Appl Environ. M crobiol,
68: 623- 33) and, especially, the tolerance of 17 CS
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determ ned by acute in vivo chall enges based on the
intestinal perneability (Di gno, et al.; 2004, Appl.
E n viron. Mcrobiol., 70:1088-1096). These results,
al t hough encouraging, at |east in view of
synpt omat ol ogy, did not prove regression of
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practical problens unresolved. In particular, (i)
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consumng.r e, search which showed marked differences

at 82qqs4salreads KRgWni n t he above species of sourdough
| actic acid bacteria; (ii) the sane results are
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search which showed marked differences at strain level within the
above species of sourdough lactic acid bacteria; (ii) the same results are
obviously non reproducible at bakery plant; and, especially (ii1) the se-
lected strains are not commercially 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,



and Streptococcus faecium and one or nore
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being a mlk, a mlk -based or mlk-derived product,
or a product based on or deri %ed from veget abl e
products, said supplenentation being carried out at

t he nonent of use of the foodstuff. The product is not
used in bakery. WD 03/071883 relates to dietetic
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bakeré dough gr oduct_ conprising an acidi¢c concentrate, .
at Ued@04/8ha29y paowides ggamposytdars, kiss, ardignethodsfoperovid-
|0f 1r£§,J 81“!‘res_tgﬁﬁ‘rgflgénéﬂc‘ial”bé%teﬁ_ﬁdtoaé ghB}"b%E. "PRE cb?ﬁﬂ%siﬁons and
I C_aci roducj ng hacterja and a process .
or Bt crbprenS ehie fodo Sabledigotplmgecrowthend prolif
pr eeiticoof blas dakcterits éh thei subjedtr @c an sarftdmiorolisdi ap@na to re-
5;@8#’% &5 plsés%{lgzé( of 8ha8&kang Jreﬂa'{ﬁgéerﬁg NSRRI i%) thfeosrubject.
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



maki ng a prefernment dough m xture for the preparation
of the bakery dough product. In addition, processes
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dough m xture and an apparatus for produc ing the
preferment dough m xture are disclosed. The reference
to lactica acid bacteria is totally generic. US
2004/ 110270 descri bes a bacterial conposition having
i mmunonodul ati on properties conprising at | east one
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Lagbehasti fnRRPTA- 484, 14274, Lactobacillus
crispatus DSM 14271, Lactobacillus p lanta rum DSM

14268 and Lactobacillus sanfranci scensis DSM 14270; an
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paEPESTIE SEGHBo S 1618nath RIAVIGda SHITRS ffe SpFharomyces sp.
DSM 14265, Lactobacillus pontis DSM 14269, Lactobacillus pontis

DSM 14272, Lactobacillus pontis DSM 14273, Lactobacillus pontis
DSM 14274, Lactobacillus crispatus DSM 14271, Lactobacillus planta-
rum DSM 14268 and Lactobacillus sanfranciscensis DSM 14270; an
adapted mixed flora comprising Saccharomyces sp. DSM 14265 and at
least three of Lactobacillus pontis DSM 14269, Lactobacillus pontis
DSM 14272, Lactobacillus pontis DSM 14273, Lactobacillus pontis
DSM 14274, Lactobacillus crispatus DSM 14271, Lactobacillus planta-
rum DSM 14268 and Lactobacillus sanfranciscensis DSM 14270. This
reference pertains to the general 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



use as such and as a filling, coating or other
conponent of various foodproducts, and which contains
W@ 2®bgyi4ii cant anount of probiotic. The food pPOIER1006/660505
preferably a bakery product, in particular a
ryecontai ning bread, rusk, bigcuit or the like. This
reference deals with the genefally known aspects of
use of probiotics. The need of a baked product
suitable for subjects affected by celiac dis ease,
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general useful ness in human diet because of its higher
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These specific mixtures are very useful in the manufacturing of sour-
dough 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.

Another 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.

Another object of the present invention is a method for manufacturing
cereal-based food, in particular baked goods suitable for subjects af-



the use of the specific mxtures of lactic acid
bacteria and bifidobacte ria is inplenented under
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enzynes, routinely used in the bakery industries
Anot her object of the present7invention is a food for
subj ects affected by celiac di'sease, said food
containing the specific mxture of lactic acid
bacteria and Bifidobacteria herein disclosed. Stil
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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 ovals.
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 37°C without microbial inoculum (A) and after 24 h of
hydrolysis by MIXTURE 1 at 37°C (B).



subsp. bul garicus, Lactobacillus del brueckii subsp.
lactis, L a ¢ tobacillus helueticus, Lactobacill us

wQ enws@yi4iy Lact obacillus | ei chmannii, LactobacP¢T/EB2006/060505

m nut us, Lactobacillus paracasei, Lactobacillus

pl antarum Lactobacillus rogogae, Lactobacillus sali
uarius, Lactobacillus breuis, “Lactobacillus gasseri,
Lactobacillus fernentum B if idobacte rium

adol escenti s, Bifidobacterium angul atum

Bi DiefliRar 8 €5cirifitid of theMnvBhiiodobact eri um breve,
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dentium Bifidobacteriumeriksonii, Bifidobacterium
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Bi {eir%)nk%a gr? lh’%r’n E{ﬂe&lo%'ac er%&r?zbgr%yesontt #; ﬁ gactermm infantis,
Bifidobacterium lactis, Bifidobacterium longum, Bifidobacterium plan-
tarum, Bifidobacterium pseudo-catenulatum, Bifidobacterium pseudo-
longum, Streptococcus lactis, Streptococcus raffinolactis, Acidamino-
coccus fermenta, Cytophaga fermentans, Rhodoferax fermentans, Cellu-
lomonas fermentans, Zymomonas mobilis, Streptococcus thermophilus
are suitable for carrying out the present invention.

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 fol-

lowing:

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



Lact obaci |l us plantarum Lactobacillus casei,

Lact obaci |l l us helueticus. These m xtures of well known
wGepweilgR1Tan be easily prepared by any person PEWEPZP06/060505
ordinary experience in this field. Conveniently, these

m xtures are commercially avaél able in a lyophilized
form These fornulations are Suitable for use as
starter in the preparation of sourdough. The

cereal -based food, in particular baked goods obtai ned
acLarLbogills plant@ronent invention are generally nore
dig{esti bllg therefore are nore accepted by the general
cofeeigBRrcifus LA, cul ar Iy by peopl e wi shing or needing
noLacwbgedluscdedbfwadii dubsp. paiddricisar enbodi nent of
the invention, the cereal -based food, in particular
baked goods can be used for the integration of the
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exAaplobailluspqusenyf m cr obi al protease (typically from
As [ S er the conditions optimzed in the
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bYTHE 8 ik PErJEOSOFLAMBhoRA 1151
Cod éééA]\I ilrrehﬁlt‘ ar i .ugbsucho‘tﬁ.y pép@@%&é ]érj?)f?ggfea%s §d§%p%£%a 1 any

ex e of p
gl Befsenshavdng Qudinaey SKpPECRER bl cel i ac
patients. M crobial proteases are of commobn use in

b f WO 88/ 03365,. EP 058 6,. US .
6 B hven Pl the S8 BBlEreS 0 conl Aiebuially A0RHAKIR i 8 yophi-
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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
is 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



product available on the market and of common use in
bakery. In a preferred enbodi nent of the present

w0 nendidon, the mcrobial pr o tease is a fungedT/EP2006/060505
protease from Aspergillus oryzae; activity of 500,000
HUT/ g; pH opti mum about 3.0 3_ activity in the range
of pH 3.0 to 6.0; tenperature optinum about 50C and
activity in the range 25- 60C, or another protease is
an acid stable protease from Aspergillus niger;
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ected by celiac disease. The present invention also

aI | ows to obtain products directed to general
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e range nf)QOWEO‘%1 I[‘ ese 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.



The sourdough according to the present invention is

sui table also for preparations for making, also
wheovenemdes maki ng, cereal -based food, in parti CBRCEHEP2006/060505

baked goods. In this case, the package for a baked

good will conprise, other th usual ingredients for

the specific product, a |eav i ng preparation

conprising the specific mxture of the present in

vention. The | eavening preparation according to the
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nanufac ured by continuous, high capacity ex
vention.

The leavening preparation according to the present invention can be a
combination with the specific mixture of lactic acid bacteria and Bifi-
dobacteria or can be provided in the package separately with the lactic
acid bacteria and Bifidobacteria mixture and will be mixed with this
latter at the moment of use, for example in water to form a leavening
suspension. The mixture of lactic acid bacteria can be packaged in a
single container alone or in admixture with the proteolytic enzymes

(protease) disclosed above.

Starchy products are generally well-known in the field and are part of
the common knowledge, also among consumers and homemade cook-
ing. In particular, the present invention is applied to cereal-based
products.



truders, which operate on the auger extrusion
principle in which kneadi ng and extrusion are
w@erboyedl i n a single operation. The nanuf act BEBEP{006/060505

pasta includes dry macaroni, noodle, and spaghetti
producti on. Pasta products aa& produced by m xi ng

mlled wheat, water, eggs (f egg noodl es or egg
spaghetti), and sonetimes optional ingredients. These
ingredients are typically added to a conti nuous, high
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and occasional ly eggs and/or optional ingredients.
Pasta manufacturers typically use mlled durum wheat
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egguite MU RR 9/A.€99 spaghetti and to inprove the
nutritional quality and richness of the pasta. Snall
anmounts of optional ingredients, such as salt, celery,
gaTbdagy, rm@t pagtd &@ﬁﬁanﬁﬁa}ét@i‘éibbb&:o@dﬁﬁﬂ)dso }ﬁglst@phmty ex-
enhance guolh o D|rs di um hos_ phat e rméon ed L which
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roll mlls. Senmolina mlling is uni que in that the

i Bistmbediersart sebduead bR misberiled wheat, vasch eges Gor

m égedoodled ornegeeGpaghbttatard seggsimasdbptivhadt igredients.
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 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 quality
pasta product. The water used in pasta production should be pure, free
from offflavors, and suitable for drinking. Also, since pasta is produced



tional ingredients. In the m xing operation, water is
added to the mlled wheat in a mxing trough to
w@emdoer1ztiough with a noi sture content of apprPXi/RP1086/§60505

31 percent. Eggs and any optional ingredients may al so

be added. Most nodern pasta p]:3esses are equi pped wth

a vacuum chanber to renove aiT” bubbles fromthe pasta
before extruding. If the air is not renoved prior to
extruding, small bubbles will formin the pasta which
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dough through the die cause the pasta to be extruded

at different rates. Products of nonuniform size nust
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Tef)i'loﬂ 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



inserts to extend the |ife of the dies and inprove the
gquality of the pasta. Drying is the nost difficult and
w@eiobiograls step to control in the pasta pr o dupCT/BP2006/060505

process. The objective of drying is to |ower the

noi sture con tent of the pastlifron1approxinately 31
percent to 12 to 13 percent that the finished

product will be hard, retain its shape, and store with
out spoiling. Mdst pasta drying operations use a
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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



protection for fragile pasta products, and offer the
opportunity to print advertising that is easier to
WO e@d/ovaeh on bags. Air em ssions may arise frpor/aP2006/060505

variety of sources in pasta manufactur ing.

Particulate matter (PM em ss];ns result mainly from
solids han dling and m xing or pasta manufacturi ng,

PM eni ssi ons occur dur ing the wheat mIling process,

as the raw ingredients are m xed, and possi bly during

pa@lkswgy N téﬂ'ﬂssﬁi 3Poi B BESHMS SAGIdFH @drmrgt theMieding process.
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applicable both to the industrial manufacture and the

hope preparation of pasta, in the latter case
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pr edbopthainevieay, i whicht yywividds ﬂmﬁure@@n@tﬂe@t@bﬂ 6mdthesprod-
pr 881! Qx?&* 1§:§‘s@({ 855!?? %‘? a%’é&ﬁ%a% ﬂa%kﬁﬁhg&a%n{b%" ggn‘? is difficult
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bagdedrtding th&d sl ciehacioafdad the@wbags.t o t he present
i nvention, optionally added with the above m xtures of
m cro bial proteases, can also be used in the
meAlf amissiensomay dweslfroim apearidty afisanregsunegrasdta eeanufactur-

8 I TN S i RS s han
paéhag andb peEing. E@c@%stat Banufaciyring, p‘%Mr ¢migsignsyoccur dur-
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ob}g bl HHR 8, PaSkAFINEn JIRISSHT | ouEcese At TR wheat
mamiflag indladefgraih akedviago predepnirgi/hgndling acddahirgnhouse,
of mtiﬁﬁlga,‘bé)r\{(f b%ﬁﬁrﬁ)gﬁg{]g. 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.



preparation. In a preferred enbodi nrent of the present
i nvention, the nethod com prises the foll ow ng steps:
wa@oobiog4id pre-fernentati on of 20-50% of wheat PéT/BP200&Y60505
wei ght (whol e m xture 20% 50% of flour and 80% 50% of
wat er, dough yield about 300 wth about 109 cells of
the m xture of the present i ntion per g of dough),
at about 37C for at |east about 24 h, preferably b e
tween about 24 and about 31 hours; b) after

f eIr[Tﬁﬁbﬂ{érOéhlbﬂiili)ﬂléiﬂz MWﬂledﬁ’MéBnMﬁ\Vbrﬁﬂﬁl Q!’y 1#al Asian, cereal-

bt foordsdirosidhds M BrefPusel craumbifi BB ol Bl
coamﬂampjn aKeres, Reasén i ChinanndRamendn JLipaabout

1% by wei ght; c) incubating the dough at about 37C for
about 2 hours ur11t|I the Ieaverﬂ ng |s corrpl et ed d)

BAEICIGIE, HLING préermentad ddi ti on of fungal
pr ot eases (200 ppn) at 37C for 24-31 hours; b) after

o TR MRy %tdlaﬁés%cﬁ%&g?ée%hﬁ%ﬂﬁ%c?éﬁﬁiag%%ﬁﬁ% o the

uspresbnt hievertéan, dptnallyt added fwitle the abase anixtgredofenticro-
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ci tieulast glhten- ﬁ@&ngradwf@r censyerptien lh’}’daﬁ‘ﬂ@is@tl&ffﬁc@%d & ce-

whiigé (ﬁé(%sﬁomahgﬁ@s lof thed 'lE‘i‘illd QR oY %e%ﬁstﬁé ¢diRald) tacos,
vent | can depend on the instr urrental rrors of

t heoT urRARGOReY £ B2 d’re Hrenratsesn Eraehiealy {rastroeptareiasy -

skiApra @004, pbgesass-zamumldtﬁdwlewramx@adlmﬂ thdrgis, but

that do not affect the result obtained by the in

vention. The above ranges are intended al so as about

hi §nethdrhaljecthef thewpresdnti invantioabisus rhethed fonahet manufac-

UPRSle bf mﬁakeﬁhg&ﬁf Qérﬁprfslﬁ?g lhdg Lﬂdﬁiﬂ{)ﬁfo?rﬁﬁ%nﬁmx}eogourdough

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 109 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.



of step a) conprises an anount of wheat flour not

| ower than about 20% and not higher than 50% by wei ght
wo enoe@oMide of not | ess than about 24 hours anBCTIBP2006/060505

nore than about 31 hours. An exenplary list of

tolerated flours conprises b flours, buckwheat,
flax, corn (maize), |egune flours (gar banzo/ chi ckpea
lentil, pea), ml let, Indian Rice Grass, nut flours

(al rond, hazel nut, pecan), quinoa, potato flour, sweet
pOII@taosécbﬁblremﬁé&@ner&e@idtﬁé Pussent S@yeAEdn, HI0S %két'ﬂibd can be

SO teff. MIlet is one of the preferred
tofy“&dé‘f“ ?‘EHHV%S A very advant ageous enbodi ment of
t he) hgaik fdrmentabionost 20%tad whedtufleua witle bhetfurthien dddétion
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xyFlouss Pl Frﬂ?é’é‘ gluten-Eeseen s baswrlgr%iae%ﬁm thesmanu-

ANfRYEFe @Me@eﬂﬁb@é&daﬁ@ﬂuﬁl aedilarBhked gbbds.i nvent i on
is the incor poration of the baked good hereln

di scl osed in a baked good such as the one disclosed in
EPThe Ote@nB87abowit? irhithiserbedmatahce trheatsakbdsegomadues around
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| agentgon @mderaara deppand arathey a@s-;tmummﬁals enrom of dhprinsasiying
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Conb ratsr% vaﬂHes’c@rfeghl geé@tfsége& ilﬁ rﬁé\lf dggrzé&le in-

goa&stlmd t he packages for the making cereal -based

food, in particular baked goods according to the

present invention are suitable for admnistration to a
sulbhectbave farigesi ace intemded|dlac ati shaste highersthiah the lower
ab e S [ n e

F ot A R s PR UL o pO L e Tp B AR ABE fuid pre-
pafermantationfsdPp 49 cQUiRyaRs ﬂlhélnm%tu@fewbﬁat feur not lower
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D Bies 3heh aboyk 24 houts ahd ot mors than aboat 1 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-



starchy food, in particular cereal-based food to
obtain the sane results and advantages of the above
walewenaexl enbodi ment of baked goods. So to SapCT/EP®06/060505

food obtained according to the present invention is

sui table for subjects sufferiﬂ? fromceliac disease or
for general consuners, also iTF good health, w shing

nore digestible food. For exanple children and agei ng
peopl e may wi sh nore digestible food. Therefore, a

f Uélﬁgﬁac@lﬁ’dtﬁﬂés Oéoﬁ bBgtaReRMidbdV ol SlikdsiicéhaPRdd¥0dnd iso-
{ tin S%ﬁgh ect sufferlng fromceliac disease
ﬂ;‘p/’lt'losﬁ?]ﬁ%go %grauon of the diet of said
subject with a baked good and/or a starchy food as
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i nwetht a]dnmheﬂolakedepredheﬂsaﬁeshefpme@bntl invpatibncul ar baked

goods can be safety used for celiac patients since the
| ow concentration of gluten (< 200 ppm. The nethods

of The egrerdrhasgddopdi gpadticHer haked rgoosiﬁ\ﬂéxd thynpaelkages for
aI 1500 %Riﬁgdcérﬂamdnﬂfoﬂo'i‘n\/iﬂatrhlcﬁla[lebalg@dj §68&s according to

ﬁ?tnents or celiac ?ﬁ E Aﬁ r.eported above,

& BpHRCBhiIRVEY PR 8 Sé‘llfé" peda H“Ebﬁtlff’é%orbé? Besiilgect suf-
anfbrﬁc@frbﬁphélﬂd dispagd.ent s show sensitive behavior to
gluten. The mx tures according to the present

i nvention are useful for preparing glu ten-free

di Asesaid gbods. tHheprient, ingehtiohhesmphisestaled gdreral food

Pfﬁﬁ&% ﬁﬂ &Nthé %ehérzhhﬁa eoiog atrbﬁ '}136(& Ui pdi- G612 € real-
above | n epre ratlon of a teh-free dret et e

gob%\\sqsﬂsﬁ@ﬁ) for the treatnent of SChI zophrenic
synptons. In particu lar, said synptons affect a

ar € il OETaE B PREr R, sptisaALY dEd Bithae Mictobial
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".



teric diet. In certain subjects, proline is not

hydr ol yzed and the com pounds neki ng the solution for
wenioeny1dli et are not assimlated. Al so all er geCI/EP2006/060505

responses can occur due to proline. The m xtures of

| actic acid bacteria and Bifigpbacteria disclosed in

the present invention are u ful for hydrolyzing

proline or proline-enriched peptides, thus making

preparations for enteric diet effective and
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herei n di scl osed can be used in the manufacture of a

pr g Hﬁbtﬁé}r?{lﬂé‘ﬁ%é’iﬁ: dfgie! ;Fr\égeﬁt ﬁfveﬁltﬁhe kﬁé c ﬂ ‘b%%é&' food,

Factor ( ot hey 1 nf I nes
t rgapaﬁgcglagtbaéiqdngwﬁ Al be. afézeuwﬁ@n e iafwaaveatﬁ pince

a s 10w coicetdfdtich bNgkREeh RAI200IARARES, in particul ar
inflanmatory di sorders. W can nention ischenic bowel

necrosis (Hsueh W, Conzal ez-Crussi F.; Methods
AcTthevmethads d¥a1rhmﬂme11198&:oiaing2ﬂ8tlﬁ@presgaaﬁtiniventibn ean also

(Egp ldéggei%{i\{‘gym\*hﬂ lv&ﬁ ofher Cé% %]Stljéhﬂgfz%sl?(ﬁﬁa c%hac dis-

Suppl enDrr agicre Itrs

S. ¢éageni zot Y, Ann. Gastroenterol. Hepatol. (Paris);

1991, May 27(3): 117-21), n e croti zi ng enterocolitis
(Ewer AK., Acta Pediatr. | .; 2002, 91(437):
neOA&eRPrtedaboxe, lzopéxrea}c Syrapioms apeBptedn ce&wg patlents

20§)ﬁd sfhgojbﬁfé)ic ph%nfﬁsl)showrﬁ‘eham o lyakorved gHit@ﬁaThe mix-
SS|

t al...Ds. on ctu
ooy Atsoushe Yo thel BroseRt Ry GTAML e RSP EF Jrepapins elu-
Chten-fre¢ 3B6tetitobdp: 1043-6). In view of the above
expl anation, the product according to the present
i nvention can al so be su@pl enented to subjects

palhetafors, o dpehes obigpl & theaprergnt insenbpn 18 rthe use of the
PAI R0l Rt RsedhdhRanib ehaf 1‘31%@&931:1513{ & § ﬁu‘té&-‘frééf dietetic

L1 ol UReRN foBsBS Y emibpb s Bonhngic PimnIPBRLA Raicu-

t aleer, b Syanptodhs afféetod celase ot & clons@diagheitentor a

hutri tional suppl enent, a nutraceutical, a drug.
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 hypoallergenic.



Nutritional supplenent and nutraceutical are
wel | -known terns in the art (Aruanitoyannis IS, et
w@bkoop/ 021z . Rev. Food ScL Nutr.; 2005, 45(5): 38BCcHAE20861050505
Kal ra EK, AAPS Pharntci.; 2003, 5(3); E25) and there
is no need of further definitjon. The foll ow ng
exanple further illustrates t'he invention. Exanple 1
Sour dough fernmentation and el ectrophoresis ana
| ysesThe characteristics of the wheat flour used were

aSIﬁ thﬂY&?‘teIﬁBd)(ﬁ‘iﬁ’érﬁ, ofjtﬁe%%bsél’({)}:qh%ﬁtﬁ)hl # Ias/8lko bken f80ind
mat t er 0
o that it bain iSQurebfmpaced ib S5 ppmisbahire of a
Ei ghi(itmg Ifalﬂh)v@érnlﬂ\% ¢hé 1évadsiof Phatel@Aativatfing @}mcimt @AF) and
cont | n 0 e. . .
B Ao 058 ! SR
used to produce 270 g of dough (dough yield, 220).
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th res Of tIC acCl teria and BI ac er] a.
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SN W, UGionBhleeOMaet BT, |Z‘J@’thddfs%&hz§v Exp. Pathol 1988:13;

o S SR AU g Fna,
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5i e1otiheg catermmhtied wezazéko A Pwam.&m 12602, 91(437):
Lagtpbaciddths QhBIRLAMS), diagh OBRRIik! Weds@SeiSurg.; 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. Nuitr.;
2005,45(5):385-404 and Kalra EK, AAPS PharmSci.; 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




Lact obaci |l us hel veticus. M xture 3 Lactobacillus
aci dophi lus, Lactobacillus brevis, Streptococcus
wo bmsowpnd | us, Bifidobacteriuminfantis. M xturBCHEP2006/060505
Lact obacil lus breuis, Lactobacillus saliuarius spp.
sal i ci nius Lactobacillus planjarum Fernentation was
carried out at 37C for 24 h. dough w t hout bact e
rial inoculumwas chemically acidified to pH 4.0 with
a mxture of la c tic and acetic acids (nolar ratio
4:1) and used as control. After incuba tion, gliadins

we extracted fro oughs fqllowi ng the ne d or igi
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Lactobacillus delbrueckii subsp. bulgaricus.

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

Lactobacillus acidophilus
Lactobacillus plantarum,
Lactobacillus casei,

Lactobacillus helveticus.

Mixture 3

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



of the spot intensities of the three gels, and
standard devi ati on was cal cul ated. Only hydrolysis

wo 20b09R13M t h statistical significance where PPOUBEP®06/060505
was < 0.05 were reported. Hydrolysis of synthetic
substrates. Pro-rich pol ypeptjfdes and RP-FPLC anal yses

Prelimnarily, the proline s i fic peptidase
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(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 polypeptides 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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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
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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QQPFP and 33-mer. RAPD PCR was carried based on specific DNA
sequences which are related to potential toxic peptides.

Hydrolysis of wheat flour salt soluble proteins (albumins and globu-

ling)

Albumins and globulins 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-HCI, pH 7.0, 5 x 10°
cfu/ml of MIXTURE 1 and NaN3 0.05%. 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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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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Enzynme activities of M XTURE “I. Substrate Type of
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of MARTURE! B wlndeffhdd pisportiere enzyme activities
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Pa}dfFiltions 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) (9)]
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Each v:91'1e8 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, 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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Spot designation® Estimated pI Estimated molecular mass (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 7.52 48.9 95.4
6 9.40 48.7 87.0
7 7.64 48.5 90.6
8 7.98 48.4 85.0
9 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 90.0
13 9.70 47.8 97.7
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 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
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 47.5
31 7.58 41.2 93.2
32 8.55 41.1 90.1
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 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 93.5

48 9.55 39.3 91.7



48 9.55 39.3 91.74499 77..5577 39.0 92.4 5500 77..9955
38.9 87.9 5511 77..8800 38.7 92.0 5522 88..0055 38.6
wG 00805483 99..2200 38.5 90.8 5544 66..6622 38PGI/BPI06/060505

5555 66..2266 38.2 90.7 5566 77..1122 38.1 94.8 5577
99..6644 38.0 93.1 5588 88..0Q)88 37.9 94.5 5599
66..6600 37.8 85.7 6600 66..2266 37.5 91.5 6611
66..4400 37.3 90.4 6622 77..1100 37.1 94.8 6633
88..0066 36.7 91.2 6644 99..2200 36.5 90.0 6655
66.. 66401 36.3 95757 6666 66..885%-036.0 90.0 667724
88.. 7785 35.8 951% 6688 66..115%935.7 24.8 669%$79
99..6685 35.6 95" 7700 99..0008735.5 44.5 7711920
88..2230 35.2 9% 7722 88..4488%4.9 91.7 773382
88.. 6600 34.7 954 7744 88..9988%34.5 87.9 7755
99..1%§4 34.3 82, 1] 7766 99..3377°34.1 85.0 7777,
99.. 6610 33.9 900F 7788 99..5511733.6 0.0 018
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 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 93.5
72 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 8.90 33.0 90.7
80 7.15 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

2Analyses were performed with Image Master software (Pharmacia). Four gels of independent
replicates were analyzed. For spot quantification and hydrolysis factor calculation, see Materi-
als 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. PSpot 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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were performed with I mage Master software (Pharnmacia).
Four gels of independent repo,_Jr ates were anal yzed. For
spot quantification and hydr (53| s factor cal cul ation,
see Materi als and Methods. Al of the hydrolysis
factors were cal cul ated based on the average of the

SpRY that RPSFPLgsaﬁﬁly@ﬁ,C hthef fra@iended B 752610t 16d ANERAGIn, at a

e g i RE BB, RS arS B DR T B e

abbaidon esith t5sx 108 \cﬁﬂnﬂh&ﬂls MMTUREUR B ad Thieee i tgpec8 3-wer, at

I |
EI'(I'::% %a %ﬁr%@%@ fof?g]@y%v%azseg)§#f§?%ﬁ%fdrog%%?p§ﬁ&e§4 h of in-
c heukatiar iwatly theveamae cel mongentrasioo! mngiXﬂiUBEsl (Figure 2).
][e'EPH%tS Eﬁméﬁ{bst be M&x%![ﬁlé”cﬁ @ﬁet : nhd Qz{;a RPN the

rag [ adl
an&lwew%el?m P qg@l}ow ah%msep@fA %%@ @mowr(rgﬂélilter per
et mih . an2@0R),. o316 hOMN By fe@ld%%if%fs‘oﬁ@almsme lith@ture, it

25O hinpotedh et s ey "a%z@a"’“ 2 GOnESILEALT on O, .

ba(1) otnrem amsSintadtO@esyfitd prolomgéd e&posMrKlﬂdF@stmthﬂi pancre-

epbﬁ? E’?eﬁé%‘s% fi), 3 sﬂ%&ggﬁyﬁgﬁﬁg ri?&f tHfas %U%} ov¥t°20 h of in-
t heu d@th S@@fﬂi @musbtbwdebmammenzxmegua@d i) it re-

Tglﬁlgtﬂ?né] Eﬁteﬁ:‘% ek A“Ydi{go bi¥Sé Sadut! e };331‘rff€1"1e \éﬂ'f‘all 1ntest1ne and

i.neweaver - Burk ‘plot sh
of eYeIpat iwcownmﬂlpm% As p@?errﬁl# 3pfasep %ﬁ @fceglr@mera
MMioAS(SHaaY i@ sl 200N OThe dibokie tagults tsbio@tedr thatt MIXTURE 1
shoul,d. be gl?t ed t

33- has ;t
7 ot BG SEmREt oot of PhbABE b ks 2RRalddp completely
pr by drdezk ¢hepdlimert anddbnt i theae dicpimties aae i warkedly higher
: I han 20%
o5 R Jobdthd dr RS AIHAEA BRL 20, o der
menbrane enzynes; and (iii) it r e mains intact for a

| OGanﬁa'de(ﬁ)b‘EﬁroBéaﬂﬂ) lidﬂlhhﬁef‘éf@ldes' @B@SWeQﬁarﬁnﬁltﬁVBﬁ R5

at | ow atio

T- g)&npclfylng an, dy o Iga 1an %1sc?11ts (i ?he }Drtnlc profqe 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 a-, 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). 1t 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



tion (Shan, et al. 2002). The above results showed

that M XTURE 1 contai ned the conpl ex pool of enzyne
w@edbwy4ies needed to conpl etely hydrol yze t hePGBEP®NG/060505

and that these activities are markedly higher than

those | ocated at the gastroinjestinal |evel. Conpared

to European gliadin referenceés, the Western blot by R5

nonocl onal antibody of Italian biscuits had the

typical profile of intact gliadin. A najor advantage

of Wdager®o bIRNGTLIN #Mali bRedts! frivenhté®ivith theOMIXTURE 1

AR B’ BB AT T GG OEELa by s
Hepminotlonal antibd89- 1193) corresponding to multiple

i mrunor eacti ve epitope repeats, which occur in a-, g-

and wgliadins as well as in different wheat varieties

( Shbarsgmeeresallts, wagonfmeashby RAXDIRCRanadykisel i ac

di sease. In: Celiac disease, Marsh M fed], Oxford,

Bl ackwel | Scientific Pyblicatijons, pp. 305-348). )
Géﬁ@l&lﬂnﬁ‘r@a@mq}“mﬁw% H@ee}dea%sfaﬁtmaf aﬁ@fg%@factmns of
QQRhBa A lemasd Endeslybilifis iRBicabed thRt 000%Sof eReabf tested

h LOPFP PYP PTF P,. FR, PQPPP,
QPOE Dam skt alpiigin abd FIoouin rRsons digeponges were

eafoundviaggirtst potemnt icooghpnefbsremith edppdrent 2@0leculdt nasses

. neval ; :
(LeBit el Bl %%%0 KISE Oy b R (e for some
t heengoarownd haldeetd bDayuds detervizigied drsamonocdimengipral SDS-
of PAGIE Bife FsthpERESN ofluritRéntBd HlbatiAs %%—a;gbbﬁﬁﬁgivﬁﬁh that

( Shan, et . TheWestern bl o f the Italian .
bfgx@#qlxzngkwﬁﬁﬁw PrePanknREgh] dhsrhudiebets of
degsvagtal potential allerfenapélypeptitlegli ns recogni zed by R5
nmonocl onal anti body. The sane results were confirned

by RAPD PCR anal ysis. Prelimnary experinents for the
identification of allergefkxamapglei2ns of wheat al bumins
and gl obulins indicated that 100% of the sera tested
wer e positive against al bum n and gl obulin fractions.
Refhonsmyrdanegh pransded gagontdingr 6@ elgﬁa@a}ﬂadnévﬁ% ugpdpin the
apRaiRiFhctiRb 9f YaRed Pre§&&sWhi ch ranged from 15 to 70

KDa, with an intense staining for sonme sera around 15

to 45 KDa. As determ ned by nono-di nensi onal SDSPAGE,

t hBakedpavdacts o disolosedtindiadhplbsrsf B8 haabnbB|8845443 were
W ﬁpeﬂa%& 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.



hydrol yzed by M XTURE 1 preparation highlighted the
hydr ol ysis of several potential allergens

weologpepts des. Exanpl e 2 The sourdough prepar eRCT/EP2006/060505
according to Exanple 1 was used in the manufacture of
baked products. Baked productg, as disclosed in
Exanpl es of US patent 6, 884, wer e prepared by using
t he dough conposition according to the present in
vention instead of the one of the patent. Fernentation

WaFhe Pddt8 deQlltedt m3¥E digdstife HHI 8aR DAt SledP $9dsiulijects af-
Exgpl(g 1ﬁ%ﬁovg. and M XTURE 1 was used. The products

r eGEeERY GBlaC §is588¢%i bl e and suitable for subjects a f
fected by celiac disease. Exanple 3 The sourdough

prepared according to Exaig%ggﬁ_ fth M XTURE 2 was

used in the manufacture o 8 “rhe pasta resulted

nore digestible and can be taken by subjects a f

f eMI%T@REC?le{c@&rdih% 88 EBxalp MR Fad u%ﬁﬁ%elmanufact]}lre of
acconﬁlng to Exanple 1 m%§ USﬁﬁ_ln t he manufacture o
noBeREss aecasdmngtp the tarehimgehUR2i2/05008%/ 0160093.

Exanpl es 1-4 of US 2002/ 0160093 were repeated, except

a packet con tainj E 1 accordi,ng to, the

o BEERDIe Johel b S0P 0lb00od eps RERFateHy Srociya Dacket con-
m ttinireg a MIEXTURR ddicogrdihp ¢o wha presentasvehtiomedas added to
st t r u

s Rafiad atd foh i upS Aftey I4RHARAR IhEIALE BERPRASHed to
nostandi afe37i(bfar Zhhowrs. {Iisnendasies wigre prepareteas digcloged in
celhreflisfase. Exanple 5 M XTURE 2 according to

Exanple 1 was used in the nanufacture of noodles
according to the teaching of WD 99/ 65331. Exanples 1-2

of THO p184 683k ultidembep dideadibl€ xadEuitalladke bulbjebisaaffiected

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.



ing a MXTURE 2 according to the present invention was
added to in gredient for the dough. After m xing, the
walomwghomes al l owed to stand at 37C for 24 hourBCT/EP®N6/060505

noodl es were prepared as disclosed in the reference.

The product resulted nore di tible and suitable for

subj ects affected by celiac ease. Exanple 6 M XTURE

1 according to Exanple 1 was used in the manufacture

of bread derivatives according to the teaching of EP O

61Ex8RDIEX MLLEPLO B12f6(0Pward +dp&RAd Vet @ pt APFALRA contain-

except ont aj.n ing.a XTURE 1 according
Ehiven p KRR At lie BB aPas eab g HopGhn ay Bfided to
Af deughk neegargiionloAdiervkseadihgyelduch standlewved® A0 biand at

e i 2 B R B Red R WeLE R oSG BRF Pl ret
anereaget abl e for subjects affected by celiac disease.

Exanple 7 M XTURE 2 according to Exanple 1 was used in

t he manuf acture_of spaghetti _according.to the teaching

of %hp produgt resyiltedmept digsst @néseean%dde et sulysetst Pefgf;cted
expgpélide ARelied. containing a M XTURE 2 according to

t he present invention was added to ingredi ent for the
dough. After m xing, the dough was allowed to stand at
37C for 24 hours. Then nodXamsple€t e prepared as

di sclosed in the r ef erence. The product resulted

nor e dH%ﬁstible and suitable for subjects affected by
ceMIZTUREed sscoBingp L male v @ wsed iin the: manufacture of

’\b%@eﬂi%br(ﬁﬁgsféoﬂle 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 Oil: 15-18%
Salt : 1%

Others: 0.6-1%



Refined Ol: 15-18% Salt : 1% O hers: 0.6-1%. Dry

Soup Base Dried Beef Flake, Soy Sauce, Mono Sodi um
w@kavaymie, Di sodium G utamate, Flavoring Addi PETEP2006/060505

G ucose, Garlic, Onion, Geen Onion, Red Pepper

Powder, O her ingredient for avor Manufacturing

Process for Ramyun Flour ( s times starch, rice

flour, barley flour can be used in a dif ferent ratio)

and water are m xed according to the manufacturer's r

ec20prRSdapiBise M XTURE 1 was added to the dough and

left.to, stand at 37C for 24 hoyrs. Ral.l the m.xed..

doDgisupEe Tk, 5R% Savicee Mompsedinm SUrtamatdidiigadium Glu-

t htaongte, tHlavoriabi Additiverélacddee Garticy Odiieh, Gradm@midn, Red

no Th e i f. the noodl e can be

rmgfq'#'ﬁérdp ?Vga? ﬁpﬁl\j\ﬁﬁ? ggréﬂfﬂgt%ﬁz@%‘%&‘nd shape by

adjusting the slot size of the shreddi ng machi ne and

al %ﬁ&ﬁcﬁﬂ'ﬁ%P?&cetsg?%ﬁRQ@&rpel t carrying the noodle.

Noodl e pass roug € steam box of which tenperature

is nore than 100 C to induce the pregel atinized

Z}g Bl somtétiﬁf@hataml,rm&e flohe, gzluileﬁ Q’E)]tcuir%ngb_é iut@édtiﬁ a dif-
er e .St eam n rocess, .noo IS rmed i e

celaph TStk Rh By e drnneddceoptipene, Prguprytudureis rec-

Depmmakmdp toom . t MEXTYRE of whRanydded tdéhedowghaard teft to stand

oc o p frying process. The noodl e goes
thgg%ZhégJerg%gpngﬁg process at 150C. Some Ramyun does

not go through this deep frying process. After the

derBllf fhd RGixBHOGRSsh Wik %ﬂ%ﬁﬁ% 896 hhaotah ¢o@! i9dough
pr oc ess, According to tk@e present i nvention,, the
splorgl Hhemachipe toaptake the anglyddes) strang of noodles. The

Bi §haledhand ehickniess sfith@hbedlewant henvdifiédesd thé Reaméd thick-

bentir 250 e S Y ad et ¢ e A e ineIIRE ANt agh ¥ and
f ohlsowhegpadd afitheesnayebglt oainyenl 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-



(i) marked capacity to degrade gliadin oligopeptides
duri ng dough fer nentation; (ii) hydrolysis of 79 of

wo bwe@d74e3 | adi n ol i gopepti des identified by 2DECT/EP2006/060505
anal ysis; (iii) conplenentary and | arge enzyne
activities towards synthetic:gfp ti des which incl uded
proline at the different positions; (iv) capacity to
hydrol ysis conpl etely oligopeptides (fragment 62-75 of
the A-gliadin and epitope 33-ner) which are

r eﬁ@é&ﬁfo@b’l?iﬁ Qﬁrﬁilsila@ﬂak‘éa%ﬂb)’wh%m_ﬁ{dye% Yn e abRAEed by
with R5 nmono
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STy te T by, thecfotinee gouaatass are arpdidsan

poliy peptkiedemplacity ) tondepradb glaclin \oligypeptid &e dabmgedough fer-

baﬁ}%@&ﬁoﬁs suppl enented with fu n gal proteases and

use& owards 20% wheat flour under liquid fernen

t a€i)olmydiiolysis of &% ef the Bdngligdipr obgeneapgidgisuidentifiedeby 2DE

whegbiykigur. CLAIMS 1. A sourdough conprising a mxture

of _at "ledst 6 species of lactic acid bacteria and/or,

Bi (i1 ewa\@f@nﬁlat@& and kagrge epgy meaActFatips é‘é‘f@r‘i‘{ syrphstic pep-

taﬁP@% aﬂiﬂlclh scladed ﬁb@bli&hél t&t thé _alifiﬁéi@ﬁit ka)uﬁlime hneri,
actobaci l.] us casel,, LlLactobaci s cat enaf of nme

aGvb i E BERFssARLPIRiy afikoPepides M ERiment 6275 of

L atheoAaglid dinsanalepiadpes 3 3inaert) sdaich | dra sesipdrimibledkr iICS;

Lagho i.LIus eaki i p {: C s .

o6 Aaafley (8ol RKira B 5P, BUHORENGits which pepted

hewitheRbdnenoderalapatahedyus j ensenii, Lactobacill us

| efaemstity: tolRFdrdRAR! ddvidpaldIitzEs p AkaG | | us

pa(rarasei, tact aba ‘ci | lhés pl antarum lLactopacillus .

r o@fdﬁa@berté ¢ a6tiTty| Qfshe atovg-hackana is supplesenter wigh fun-

fbf gall proté@@dsBOém ; hﬂsgdlgo@aﬁds 20% {gﬂlilébe keir| dnder liquid fermen-
e nt u if i ,dobacteri,um a scentis

o 14 dE I eRR Lo ay (FedECtg SlyEnEice wheat fe9h qum

Bi fi dobacteri um breve, Bifidobacterium catenul atum

Bi fi dobacteri um dentium Bifidobacterium eriksonii,

Bi fi dobacteriuminfantis, Bifidobacteriuml|ongum

Bi fi dobacterium plantarum B if ido bacterium

pseudo- cat enul atum Bi fi dobact eri um pseudol ongum S

trep tococcus lactis, Streptococcus raffinolactis,

Aci dam nococcus fernenta,



Cyt ophaga fernentans, Rhodoferax fernentans,
Cel | ul ononas fernentans, Zynononas nobilis,

wkoepr@ecdccus thermophilus. 2. The sourdough BCTBPZINEIQH0505

to claim1, wherein said mxture of la c tic acid
bacteria and Bifidobacteria rises Streptococcus
thernmop h i lus, Bifidobacterfuminfantis,

Bi fi dobacteriumlongum B if idobacte rium breve,

Lact obaci | | us aci dophi |l us, Lactobacillus plantarum L

a ¢ tobacillus casei, LacthMSus del brueckii subsp.

bul garicus, or said m xture conprises Streptococcus

t her nophi l us, Bifidobacteriumlactis, Bifidobacterium
bréve, Aasmmﬂaﬁg}h lcumpaisidg rmhhindﬂlrehﬁ"cztwleaet bl apecies| @hlactic

t a&éﬁﬁ] A&l bﬁm /o{* ﬁﬁﬁgﬁgétE{‘llﬁa&il&R%g f&r!)r%sgﬂz %qu{rh &%'Slstmg

sour aough accor

coofpLusiodgcdius ecidopbilas, ngqct@baadlltfsr bmdmm,u ba@nhqwﬂus ca-
of sd4s Eabﬂ)b%i\?\ﬁ[sy cdiBALRS gr)’ Lﬁctamﬁztﬁ%‘ LERSBIDsBE %)(%c‘;bﬁ%zll us

f S«a&ww M@f&%ﬁué ?ur%tt@ T i«i aﬁ g r&@eg%d iLqgtoba-
t 0cz¢lu’3l Hél‘bru&\vﬂ@i 8uBsp. abdlg?ir%m}o|Nddt6b(ﬁ:ﬁklﬂ3&iél5ruecku subsp.
[ ne fro
oo, thaOBRRE Befyelitus Enebarili” Y ahepl Tgptabacillus
CI kzschﬁzahaut ilmctatiati s meinivdus nBaaob&eil lud gharciceseia Lactoba-
h i
S e%ﬁﬁ}s ﬂa}ﬁgmr%th iagfo%ﬁ@zl?z?sn%@%sh?fgL%toEgéztlﬂ%acI rhf% Lac-

roup consi
actqmpﬂulwm éreu_&cL@@abwtll us gaseeiie mtqbactlbwafﬁrmeaéum Bifi-

c aagbactéﬁaw b@t%lb&déﬁtz%atB{}ﬁdedE?enmc &MIH S Btﬁdobacte-

cel u us crispa act opaci |

CUFW LU %ééiggﬂ%r oL "lfé’ﬁ’kw?‘dEQ qtsggn&,qqt%ulatum

d eBEﬁ’d@lﬁ‘d’dtérzﬁ#b slentiim, o BifidobactbEa D bﬁiksb}ﬁiilﬁ Bifidobacterium
us_hel ueti cus,

d l CKiy. o L i

RS R Wit BROR et RIS i Bifido-
L abectercin Ipseudo-natens/aluan; Bifedobdaieriper psagkilongum, Strep-
Lag) b Hck;gsse@mrcm PAIEEL AR PR AE s fermenta

Lact obaci uari us, t dbaci

Labyewhesa lesmeniwes. i B Q@dew@fﬁrm%aﬂ%r Gellulomorras fermen-

doRAR TymbTmasisd ARbeRE I&reﬁbw&ab@ﬁéﬁﬁbymzaygul atum B
if idobacte rium bifidum Bifidobacterium breve,

Bi fi dobacteri um cat enul atum Bi fi dobacteri um denti um
Bi £i dobEhé sourdough &zonding tdi dlame Haetiereimsaidf mituse of lac-

IB:¢ {1:c %gp(fﬁ}i&%h%nﬁrlﬁj g%%bactéflg %Q%(iotr srels Ué“ré’pt%”éc%% rZ}Lermopht-
lus, Bifidobacterium infantis, 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.



bact eri um pseudo- cat enul atum Bi fi dobacterium
pseudol ongum S trep tococcus lactis, Streptococcus
wo adobioymaiact i s, Aci dam nococcus fernmenta, Cyt OpCTEBPR2006/060505
ferment ans, Rhodof erax fernentans, Cell ul onbnas
fermentans, Zynononas nobil i St rept ococcus
t hermophilus. 7. The | eaveni ff”t} conposi tion accordi ng
to claim®6, wherein said mxture of lactic acid
bacteria and Bifi dobacteria conprises S trep tococ cus

t hgr nophiHelsouldlouighoRa®h 8ii ngE@ g:[ﬁl?ﬂtéﬂ SWh(—é]t'em said proteolytic
obact eri um br eve,

Bifi dobact I um
Lattod8e s P fé"”& ‘%lg'i?gﬁﬁsﬁgr UHESBbacil lus p lan tarum

Lact obaci | | us casei, LactobaC|IIus delbrueck|| subsp.

bukgari tac c
t hé?rm %Li?;avé’& 0%’0‘2%%‘% er | um q%l mgg( lﬁ% %rlélghr% spe-
br@ee ofLémtnbacld lhasterta copdior L&ﬁd_obacwmseﬂmed from the
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ol sl bl acEs P G ety TR lin Japtoba-
or cﬂbbast delbaliecdniisabsp.1bulghirécuse dimmwtgzzliasmtdbtuacku subsp.
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soleiefoughnys Iamolmel 1@? neinaitug Ea@owcnllh@ D@seaseii dgctoba-
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act ur ood.
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of debadtediain Ga&aewenmsofBif&tdbaet@:mﬂ eagiufdidian arBiftdobacte-

O iR g, BifaRit e e (evge BAPBac el i latum,
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L abeeisrisim peeuderaiensdudum.s Brisgobastergum pseudolongum, Strep-

Laﬁfc@&%‘s‘ ldctis, @e#égfw&%@s réﬁbﬁﬂacﬂz.@CAéh‘élanhﬁ%&Qﬁﬁ' ferMénia,

elueti.cus, .Lacto [ ens Lact
P e S OBl b BDACk I dizas fermen-
patcﬂwaigmorhm&.obmuw,t&reybmm(&uurme;tmo‘plwaszl [l us

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 Streptococcus 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.
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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 fermentans, Rhod-
oferax fermentans, Cellulomonas fermentans, Zymomonas mobilis,
Streptococcus thermophilus.

13. The food according to claim 12, wherein said mixture of lactic
acid bacteria and Bifidobacteria comprises Streptococcus thermophilus,
Bifidobacterium infantis, Bifidobacterium longum, Bifidobacterium
breve, Lactobacillus acidophilus, Lactobacillus plantarum, Lactobacil-
lus casei, Lactobacillus delbrueckii subsp. bulgaricus, or said mixture
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of clains 6-10. 20. A process for the preparation of a
whavedoygedd conprising the addition of the soupCDEBIN06/060505

preparation of any one of clains 1-5 to usual

i ngredients. 21. The process cording to claim 20,
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18. The baked good according to claim 17, wherein said proteolytic

enzyme is obtained from Aspergillus sp.

19. A package for a making a baked good comprising usual ingredi-
ents and a leavening composition according to any one of claims 6-10.

20. A process for the preparation of a baked good comprising the
addition of the sourdough preparation of any one of claims 1-5 to usual

ingredients.

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 10° 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;
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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
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), legume flours, millet, Indian Rice Grass, nut flours,
quinoa, potato flour, sweet potato flour, sago, seed flours, sorghum,
soy, tapioca, teff.
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m xture disclosed in any one pf clains 1-5 in the
preparation of a gluten-free dietetic good useful for
the treatnment of schizophrenic synptons. 39. The use
according to claim 38, wherein said synptons affect a

cep9ac 'PRE 66 acddrdidd €0 UHS &€ 6f didithst P2-4RAIREDS, further
wherei n said sglmo;orrs affect a non-celiac patient. 41.

ThEPTHBESBE # L Cure disclosed in any one of clains
1 5 in the preparation of products for enteric diet.
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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 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 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 claims 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.
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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 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 gluten-related substances.



