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"A mixture of flour (wheat, rye, rice, etfc...)
and water, fermented by lactic acid bacteria
and yeasts, which are responsible for its
capacity to leaven a dough, while
contemporarily and unavoidably acidifying it"

(Gobbetti, 1998. Trends Food Sci. Technol.)
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How sourdough lactic acid bacteria and yeasts contribute
to the organoleptic features of baked goods

v’ Acidification
v Proteolytic activity

v Moderate increase of the volume
(heterofermentative lactic acid bacteria)

v’ Synthesis of volatile compounds
v Improvement of the dough gas retention
v’ Decrease of the rate of bread staling
v" Synthesis of volatile
compounds

v' Increase of the volume
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The first sourdough "library" (saint-vith, Belgium) in the world
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Future therapeutic approaches for celiac disease treatment
(Caputo et al., 2010. Enzyme Research doil0.4061/2010/174354; Gujral et al., 2012. World J Gastroenterol. 18: 6036-6059 )

Therapeutic agent Mechanism

- Glutenenases and endoprotease Hydrolysis of toxic gliadin
- Prolyl endopeptidase

- Sourdough lactobacilli

- Lyophilised bacteria (VSL#3)

- Hexapeptide derived from zonula Prevention of gliadin absorbtion Larazotide
occludens toxin of Vibrio cholera

- Synthetic polymer poly

- Anti-gliadin IgY

- Dihydroisoxazoles 1TG2 inhibitor

- Cinnamoyltriazole
- Aryl B-aminoethyl ketones

- Three deamidated peptides derived Peptide vaccination
from Wheat a-, w-gliadin, B-hordein
- Human hookworm inoculation

- HLA-DQ?2 blocker Modulate immune response
- Interleukin blocker
- R-spondin-1 Restore intestinal architecture
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Sourdough Bread Made from Wheat and Nontoxic Flours and Started
with Selected Lactobacilli Is Tolerated in Celiac Sprue Patients

Raffaella Di Cagno,'f Mana De Angelis, % Sahalon. Auricchio,? Luigi Gnco Charmaine Clarkc
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Oggetto: bread risen with bacteria
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Hello Dr. Gobbetti, At our bakery we make a { t the dough
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may show that the bactena improves human digestion perhaps by breaking down the gluten or carbohydrates prior to ingestion. We think you may discover an important new food product to help the gluten-
intolerance diet

We will be glad to supply this bread for your research. Thanks, Jenny

Jenny Bardwell
Rising Creek Bakery
PO Box 303

115 Mam St
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The “struggle” of our research team against the gluten
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Pool 1 (ca.log 9/ml)

Lb. brevis 14G
Lb. alimentarius 15M
Lb. hilgardii 51B

Lb. sanfranciscensis 7A
-

Pool 2 (ca.log 8/ml)

Lb. sanfranciscensis E14
Lb. sanfranciscensis E21

St 1 2

w -gliadins

a, B, @ -gliadins

hydrolized
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90 pr a ( Ppm) Glutenins [ ‘w 2, fermented dough (20% wheat flour’
Gliadins with pool 1, 2 and proteases (SLP)
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Organic nitrogen concentration of spray-dried flour SLP < 10 ppm
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Mechanisms of gluten proteolysis
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Other cereals

Durum wheat cultivars

iccio Colosseo Duilio Simeto
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Clinical Challenge 1: Department of Pediatric, Sapienza - University of Roma

(A)

Total serum IgA

& . Sweet baked goods (200 g)

y corresponding to 100 g of
processed wheat flour whlch

contained 10 g of hydrolyzed gluten

Clinical challenge

- Eight CD patients

(age median 13, range 8-17 years),
- Daily consumption of ca. 200 g of
Sweet baked goods,

- The challenge lasted 60 days

ORIGINAL ARTICLE: HEPATOLOGY AND NUTRITION

Gluten-free Sourdough Wheat Baked Goods Appear Safe
for Young Celiac Patients: A Pilot Study

*Raffaella Di Cagno, 'Maria Bmlul o, 'Chiara Di € lIIHI”) *Carlo Giuseppe Rizzello,
*Maria De Angelis,

Giammaria (’mllum SMassimo De Vincenzi,
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Clinical Challenge 2: Pediatrics and European Laboratory for the Study of Food Induced
Diseases University of Naples, Federico II, Italy

S
-

ﬁ;f Biscuits (200 g) Clinical challenge

: - Sixteen CD patients
orresponding to 100 g of (age median 19, range 12-23 years),

Jprgcessed wheat flour which - Daily consumption of ca. 200 g of
contained 8 g of hydrolyzed gluten biscuits,

- The challenge lasted 60 days

Greco et al. 2011, Clin Gastroenterol Hepatol 78:1087
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Clinical Challenge 3: Pediatrics and European Laboratory for the Study of Food Induced
Diseases University of Naples, Federico II, Italy

Hydrolized wheat flour

CLINICAL CHALLENGE IN PROGRESS
10 CD patients (range 12-23 years)

- Serology analyses
- Morphometric analysis
- Immunohistochemistry

Time: TO - 1-1 - 1'2 - T3' T4 - 1-5 - 1-6 MONTHS

CLINICAL CHALLENGE IN PROGRESS Gene Expression Profile of
30 CD patients (range 12-23 years) Peripheral Blood Monocytes
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Water, wheat flour,
fungal proteases,

selected sourdough
lactic acid bacteria

/@)

- Long-time
- Semi-liquid sourdough
fermentation

Addition of gluten-
free ingredients (rice,
mais, starch, gums)

—> gluten-free ——>

(short-time
baker’'s yeast

tati
fermentation) Wheat

” gluten-free
baked goods

; <
A »
‘ e -
-

(short-time
baker's yeast
fermentation)

Wheat

flour \

(structuring
agents)

Patent number(s) W02014033765-A1,
US2014065262-A1. Giuliani et al. 2014
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DALLA TRADJZONE ALLUINNOVAZIONE

. Lt o Un pane unico, rivolzionarie! Per |a prima volta un pane ;
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. tuoi:lonla!o, alla combinazione di una seleziore ottimade del s
. . . » ferment: lattici e ad un problungate tempo di "riposo”, & stato
Tutta la bonta della farina di frumento senza glutine  possivde diminare 1 ghitine dalls farina. vra Al
Giusto Sapori Tradizionall “Bonta di Pane” con farina di $
a
£

framento senza ghitine: § piacere ritrovato def buon pane
per tuttl,

PANE A LIEVITAZIONE NATURALE SENZAGIUTINE @ = ~ ==-—-
Igredienti; evite naturale di frumento senza elutine 50%
(acqua, semola di gramo duro, correttore di acidita
carbonato acido di sedio, lattobadilk), amide di frumento —
deglutinate, farina di miglo, clie di clva 4.6%, Bevito, .
proteine vegetall, addensante: amide modificato df mais; -y_~
glucosio, emubionanti: mono- e dighceridi degh acidi grass, [ -
albume d'ueve, addensant: gomma ol xanthan,
umidificanti: glicerclo; sale, enzimi: alfa-amilsi, Prodotto in
uno stabilimento che tratta proteine del latte, soia

==

* Prodotto dietetico destinato a seggett! intolleranti
al glutine
* Prodotto reakzzato con ingredienti naturalmente priv
o specficamente bavoratl per ndurre Il contenute ¢ ghutine
+ Comsarvare in luogo fresco e asciutto
* Prodotto confesonato in atmosiers protettiva

VALORI NUTRIZIONALI MED] PER 100 g
Energia: 929 kJ/223 keal; Grassi: 7,19, o cu
saturi 2,1 g, Carboicrat: 33,1 g, di cui 2uccheri
24 g; Fibre 1,3 g; Proteine: 5,0 g; Sale: 1,4 g

SENZA LATTOSIO woww.giustogidiani,com

GIULIANI
Regad esclusiviperto e

400 e Prodotto per Gidiani Spi. per butna ba famigha con la
g Via Palagl 2, 20129 Milano = Raly RACCOLTA PUNTL
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The advantages

Wheat gluten-free bread Naturally gluten-free bread

Versus

@ Better sensory properties

@ Better rheology properties and extended shelf life

@ Higher mineral, vitamin, amino acid and fiber bioavailability
@ Lower costs

@ Improved social life

Dipartimento di Scienze del Suolo, della Pianta e degli Alimenti - Universita di Bari



Sourdough lactic acid bacteria and functional features

Modification/increase of the
bioavailability of dietary
fibers, minerals and vitamins

Decrease/elimination of wheat Enhancement of
and rye allergies, and antioxidant activity
intolerance/sensitivity to gluten

Gluten-free productcs
and celiac disease

Decrease of glycaemic
index / response

Pre-treatment of raw
materials (i.e. wheat germ
D and bran) and use of by-
products of milling

Synthesis of bioactive
peptides, amino acid
derivatives and biogenic
compounds

Synthesis of
exopolysaccharides

(Katina et al., Trends Food Sci Technol. 2005; Katina et al., Food Microbiol. 2007; Gobbetti et al. Food Microbiol. 2014)
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Sourdough biotechnology with lactic acid bacteria and enzymes to
produce safe wheat foods for people suffering from irritable bowel
syndrome (IBS) and non-celiac gluten sensitivity (NCGS)

WHEATFORALL
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- High throughput sequencing of

: ; - Panis erat primis virides
sourdough microbiota - P

mortalibus herbae -
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