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Ø  By	verifying	that	lac%c	acid	bacteria	have	beneficial	effects	and	can	cure	certain	

diseases,	PROBIOTICS	were	born.	

Ø  The	 term	 “lac=c”	 generally	 refers	 to	 the	 acid	 produced,	 and	 not	 to	 the	

underlying	process	involved:	LACTIC	FERMENTATION.	

Ø  In	addi=on	to	bacteria,	yeasts	are	also	recognized	to	have	probio=c	proper=es.		

Among	these,	Saccharomyces	spp.	is	the	most	widespread.		

Ø  	 Par%cular	 interest	 revolves	 around	 the	 yeast	 Kluyveromyces	 marxianus	

fragilis	 B0399®	 (KluyBread®)	 which	 shares	 its	 ability	 with	 other	 bacteria	 to	

produce	 lac=c	 acid.	 	 It	 is	 a	 strain	 that	 has	 been	 selected,	 deposited,	 and	

registered	as	a	Probio%c	Lac%c	Yeast®	with	its	own	scien=fic	dossier.	

Ø  		



Defini%on	of	“probio%c”	
Ø FAO	and	WHO	(Health	and	Nutri/onal	Proper/es	of	Probio/cs		in	Food	2001):		
“Live	 microorganism	 which	 when	 administered	 in	 adequate	
amounts	confer	a	health	benefit	on	the	host”	
	
Ø Ministry	of	Health	(Guides	on	Probio/cs	and	Prebio/cs,	May	2013	revision):		
«microorganisms	that	have	beneficial	func%ons	for	the	host	when	
ingested	in	large	amount»	
	

THE	PROBIOTIC	EFFECT	IS	RESERVED	FOR	“MICROORGANISMS”,	
AND	NOT	FOR	“SUBSTANCES”	



“ParaProbio%c”Concept	
Ø “The	probio%c	paradox:	live	and	dead	cells	are	biological	response	
modifiers”	(Adams	CA.	Nutr	Res	Rev.	2010	Jun;23(1):37-46)	
……….the	probio%c	paradox	 is	that	both	live	and	dead	cells	 in	probio=c	products	can	generate	
beneficial	biological	responses.	
Ø “The	 immunomodulatory	 proper%es	 of	 probio%c	 microorganisms	 beyond	 their	 viability	
(ghost	 probio%cs:	 proposal	 of	 paraprobio%c	 concept)”	 (Taverni=	 V,	 Guglielme\	
S.Genes	Nutr.	2011	Aug;	6(3):261-74)	
….…..	we	propose	the	new	term	'paraprobio%c'	to	indicate	the	use	of	inac=vated	microbial	cells	
or	cell	frac=ons	to	confer	a	health	benefit	to	the	consumer.	
														
	“Paraprobio%cs”	are	cells	or	cell	frac%ons	from	inac%ve	microbial	cell	cultures	which	
are	able	to	generate	a	biological	response,	par%cularly	triggering	the	host’s	immune	
response.	The	problems	associated	with	the	strain’s	half-life	or	infec%on	of	the	host	
due	to	the	change	in	bacterial	microflora,	can	thus	be	reduced	dras%cally.		
																			(Capurso	L.	Recen=	Prog	Med	2016;	107:	267-277267)	



Defini%on	of	“Prebio%c”	
(FAO	“tecnica	Mee/ng	Report:	Prebio/cs”(Roma,	SeKembre	2007)	

	
	
“A	prebio=c	is	a	non-viable	food	component	that	confers	a	
health	benefit	on	the	host	associated	with	modula=on	of	

the	microbiota”	
		

“Prebio=c	substances	are	primarily	indiges=ble	carbohydrates	of	
some=mes	microbial	origins,	which	are	able	to	favor	the	development	

and/or	ac%vity	of	the	intes%nal	microflora	or	of	microorganisms	
administered	as	probio%cs”	



PROBIOTIC	+	PREBIOTIC	=	SYMBIONT	
(educa/onal	defini/on)	

	
The	presence	of	prebio=c	substances	alongside	probio=c	

microorganisms	creates	a	favorable	nutri=onal	environment	for	the	
growth	of	those	very	microorganisms.	

	
Kluyveromyces	marxianus	fragilis	B0399®	(KluyBread®)	è		

is	a	PROBIOTIC/PARAPROBIOTIC/PREBIOTIC/SYMBIONT	dependent	on	
the	condi%ons	in	which	its	found	

	
It	is	the	only	probio%c	efficient	at	low	doses:	107	(10	million)	CFUs	per	day	

Against	the	standard	dose	of	at	least:	109	(one	billion)	CFUs	per	day	



Italian	claim	(MINSAN)	(on	probio/cs	and	prebio/cs)	
		“FAVORS	BALANCE	OF	THE	INTESTINAL	FLORA”		

It	does	not	represent	an	indica=on	on	health	(art	2,		comma	2,		punto	5	del	Reg(CE)	
1924/2006)	rather,	the	acknowledgement	of	their	“efficacy”	in	a	physiological	sense.		

	
Requested	characteris=cs	of	the	microorganisms	

• 	DEPOSITED	STRAINS	
• 	SECURE	STRAINS	(status	QPS)	
• 	TRADITIONAL	USE	
• 	NO	TRANSMISSIBLE	ANTIBIOTIC	RESISTANCE	
• 	APPROPRIATE	DOSE	(10⁹	UFC/day		or,	if	different,	supported	by	scien%fic	studies)		
		

as	in	the	case	of	KluyBread	®	
(	Kluyveromyces	B0399®)	
																							



“Kluyveromyces	B0399®	demonstrated	a	number	of	beneficial	and	
strain-specific	proper%es	desirable	for	applica%on	as	a	probio%c”	

research	done	by	University	of	Bologna,	Italy	and	University	of	Reading,	UK	and	published	by	the	 	American	Society	for	
Microbiology	in	the	scien=fic	journal	Applied	Environmental	Microbiology,	2012	Feb;	78(4).		

Characteriza=on	is	given	by:	
	

-Capability	of	degrading	lactose	(β-galactosidase/lactase)	–	homofermenta=ve	
-Natural	resistance	rather	than	acquired	resistance	to	an=bio=cs	
-Gastric	barrier	resistance	
-Source	for	prebio=cs	(GOS,	MOS,	FOS)	and	enzymes	(β-glucanase,	inulinase,	etc.)	
-Pathogen	inhibi=on	and	preven=on	(Clostridia,	coliforms,	Candida	etc.)	
-Growth	and	s=mula=on	of	favorable	endogenous	flora	even	at	low	doses	(107	CFU/day)	
-Effec=ve	against	irritable	bowel	syndrome	(IBS)	symptoms	
-Modulates	immune	response	
-Tradi=onalism	(cheeses,	kefyr)	
-QPS	status	(EFSA)	and	FDA-approved	



“FUNCTIONAL	FOODS”	
Innova%on	and	tradi%on	

	

KluyBread®	(Kluyveromyces	marxianus	fragilis	B0399®)	

		EXPANDS	
the	health	and	nutri%onal	benefits	of	the	Probio%c	Lac%c	

Yeast®	into	the	baking	and	baked	goods	sector		
	

	



1) 	Needs	to	remain	a	food,	
2) 	Contain	natural	components	that	are	generally	in	low	
concentraEon	or	absent	in	other	foods,	
3) 	Manifest	its	benefits	when	consumed	at	its	suggested	dose	
4) 	Have	scienEfic	accreditaEon	

KluyBread®	(Kluyveromyces	B0399®)	

																																						FUNCTIONAL	FOOD:	
											(ScienEfic	concepts	of	funcEonal	foods	in	Europe.	Consensus	document.	Br	J	Nutr	1999;81	Suppl	1:S1-S27)	



			“KluyBread®”	Products	
	

• KLUYBREAD-PH	(lyophilized)								
• KLUYBREAD-L					(liquid)	
• KLUYBREAD-SP		(spray)	

	
	

• PASTAE	MATER		
	
	

• UNODUE			

Kluyveromyces	marxianus	fragilis	B0399®		
of	high	purity	and	/tra/on,	either	ac/ve	or	
inac/ve.		

mixed	yeast	culture	with	Kluybread®,	combined	with	
growth	substrate	=	mul/starter	inoculum,	preformed	
metabolites,	gluten-free.	

Enzyma/c	pool	at	high	concentra/on	and	stability	for	the	re-
equilibra/on	of	the	rheology	of	the	dough.		



Comparison	of	Saccharomyces	spp./KluyBread®	(Kluyveromyces	B0399®)	
	
			Saccharomyces spp. KLUYBREAD® (Kluyveromyces B0399®) 

Traditional use YES YES 

CO2 production YES NO 

Probiotic effect YES YES 

Prebiotic effect NO YES 

Lactic acid production NO YES 

Lactose metabolism (β-
galactosidase production) NO YES 

Biometabolite production YES YES 



SINERGY	Saccharomyces	spp./KluyBread®	(Kluyveromyces	B0399®):	
	

ACTIVTY EFFECTS 

CO₂ PRODUCTION 
 

DOUGH LEAVENING  

 
 
 
LACTIC FERMENTATION 
 
INOCULUM, MULTIPLICATION IN THE DOUGH 
AND INACTIVATION IN OVEN 
 
INACTIVATED/CELLULAR FRAGMENTS IN THE 
FINAL PRODUCT  
 

 
RHEOLOGY, TEXTURE, SHELF LIFE 

 
PARAPROBIOTIC EFFECT 

 
PROBIOTIC EFFECT  

Saccharomyces spp.   

KluyBread®(Kluyveromyces B0399®) 



											MESSAGE	FOR	THE	CONSUMER	
	

The	use	of	KluyBread®	(Kluyveromyces	B0399®)	gives	value	to	the	final	product	in	
order	to	amount	to	a	“characterizing	ingredient	”		

As	defined	in	the	art.	8	comma	1	del	DLvo	109/92	and	regolated	by	the	art.22	del	Reg	(UE)1169/2011	as	
part	of	QUID	-	Quan/ta/ve		Ingredient		Declara/on-)	that	fall	under	the	denomina%ons	
amributable	to		
	

	“bread	(or	other)	product	with	probio%c	lac%c	yeast”	
	
KluyBread®	(Kluyveromyces	B0399®)	is	a	“probio%c,”	but	its	incorpora%on	among	
the	dough	ingredients	does	not	legi%mize	the	message	to	consumers	that	the	final	
product	has	“probio%c”	amributes		
(it	is	not	a	“probio%c	bread”!)	
	

It	func%ons	as	a	paraprobio%c	and	prebio%c	aoer	baking.	
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