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Grano	contaminato	da	
aflatossine	sequestrato	a	Bari	



Main	sources	of	contamination	
	

CORN/MAIZE	
SORGHUM	

RICE	

	SUNFLOWER	SEEDS	
COTTON	SEEDS	

DRIED	FIGS	
PISTACHIO	

GROUNDNUTS	
CHESTNUT	FLOUR	

CHILLI	
PEPPER	

	
MILK	and	DERIVED	

PRODUCTS	
	

EGGS	
	

MEAT	



“Masked	risk”	

•  Ingredients	for	prepara/on	of	
icecreams	(pistachio/almond/
hazelnuts/walnuts/Chocolate	with	chili)	
• Meat-based	products	(mortadella)	with	
pistachio	
•  Spreads/vegetable	oils	
•  Snacks	



Consumers,		
Health,	Agriculture		and	
Food		
Execu<ve	Agency	

Occurrence	in		
processed	foods	
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AFB1/AFM1-Number	of	RASFF	Notifications	
(2007-2017)	

Dried	Fruits	 Cereal-based	products	 Dairy	products	 Products	for	icecream	

Total	Number	=	4014	

AFM1	



•  Classified	by	IARC	as	in	Group	1:	evidence	for	
carcinogenicity	in	humans	

•  Main	approach	to	be	implemented	for	
reducing	AFB1	presence	in	F/F:	ALARA	(As	
Low	As	Reasonable	Achievable)	

•  In	theory,	no	AFB1	should	be	present	in	foods	
•  In	practice,	the	effort	is	to	“tolerate”	very	few	
ng/kg	bw/day	(No	HBGV	quantified)	

	
	
	



Aflatoxin	B1	as	genotoxic	and	
carcinogenic	compound	

As	carcinogenic	
substances,	AFB1	
exposure	can	
induce	the	
development	of	
chronic	pathologies	
such	as	cancer,	as	a	
result	of	DNA	
damages.		

Genotoxic	substances	interact		
with	 DNA,	 directly	 or	 after		
metabolic	 	 transformation		
(direct-acting	 	 genotoxic		
chemicals),	 	 the	 	absence	 	of	 	a	
threshold	 in	their	mechanism	of	
action	is	generally	assumed,	 i.e.	
there	 is	 no	 dose	 without	 a	
potential	 effect.	 No	 level	 of	
aflatoxin	 exposure	 is	 considered	
safe	for	humans.	
	 	

Target	organ:	Liver	



•  Fetus	
•  Infants	
•  Toddlers	
•  Children	(focus	on	3-10	years)	
•  Pregnant	Women	(Exposure	for	mother	and	fetus)	
•  Breastfeeding	mother	(Exposure	for	baby)	
•  Celiacs	
•  Workers	(occupational	risk)	

Stunting,	Growth	failure	



The	goal	of	the	One	Health	approach	
is	to	consider	and	improve	the	global	
health	through	a	better	understanding	

of	complex	relationships	and	
dependencies	between	humans,	
animals,	and	the	environment.		
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How	Mycotoxins	reach	humans	and	animals	

Fungal	strain 	 	 	 	 	 	 		
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•  Condi/ons	favoring	aflatoxin	forma/on	include:	
•  High	temperature	
•  High	humidity		
•  Presence	of	external	plant	stressors:	
•  Periods	of	drought	(In	Italy	2003	–	2012)	
•  Insect	infesta/on	

•  Soil	condi/ons	conducive	to	Aspergillus	growth	
•  High	organic	content	
•  High	moisture	

In	a	recent	
publica/on,	it	was	
depicted	a	
scenario	
correla/ng	the	
global	warming	of	
planet	(+2°C	and	
+5°C)	with	
aflatoxin	
produc/on	in	
maize.	
As	far	as	our	
country,	a	slight	
increase	of	the	
risk	is	expected	
while	this	clima/c	
change	could	lead	
to	an	emerging	
risk	in	Northern	
and	Eastern		
Europe	countries		

Climate	change	



Mainly	chronic	effects	(Liver	Cancer	(HBV		)	and	serious	impairment	
of	immune	system)		
	
Acute	aflatoxicosis	can	be	fatal	(especially	in	developing	countries)	
	
Presen/ng	symptoms	are	determined	by	amount	of	toxin	consumed.	
Clinical	symptoms	in	humans	include:		

•  Abdominal	pain	
•  Vomi/ng	
•  Pulmonary	edema	
•  Liver	necrosis	



•  In	all	species,	there	is	the	evidence	of	acute	and	chronic	
liver	disease	together	with	a	general	reduction	in	weight	
gains,	feed	efficiency,	immune	response	and	production.		

•  Turkeys,	ducklings,	dogs,	trouts,	poultry,	pigs,	sheeps,	
ruminants	are	sensitive	to	aflatoxins	in	decrescent	order	

•  Animal	deaths	and	reduced	productivity	from	aflatoxin	
exposure	can	have		significant	negative	‘economic’	
impact	in	addition	to	the	negative	health	outcomes	for	
those	who	consume	contaminated	animal	products	



AFM1	is	the	main	(faster)	metabolite	of	AFB1.	For	a	milk	production	
of	20	and	46	kg/die,	the	excretion	of	AFM1	in	milk	is	around	2	and	
5,7%,	respectively	(high	individual	variability,	3%	on	average)	
	

IARC	concluded	that	there	is	sufficient	evidence	that	aflatoxin	M1	is	
a	genotoxic	carcinogen;	its	carcinogenic	potency	is	10-/mes	lower	
than	AFB1.	AFM1:	(Group	2B)	
	

AFM1	is	predominantly	associated	with	casein,	so	that	dairy	
products	from	curd	contain	a	higher	concentra/on	than	whey.	
	

Studies	showed	that	AFM1	concentra/on	is	about	3	fold	higher	in	
many	so_	cheeses	and	about	5	fold	higher	in	hard	cheeses	than	in	
milk.	Cheese	ripening	and	proteolysis	of	casein	increases	the	
recovery	of	AFM1	from	naturally-contaminated	milk;		
(Prandini,	2002)		
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Product	 Conversion	factor	

Raw	Milk	 1	(0,05	ug/kg)	

Grana-like	 5,5	(0,275	ug/kg)	

So_	cheese	(e.g.	ricoba)	 3	(0,150	ug/kg)	

*	Recommended	by	the	Italian	Commibee	of	Food		
Safety	of	the	Italian		Ministry	of	Health	(2013)	

• Cri/cal	point:	semi-hard	cheese?	



•  The	legal	limit	for	AFM1	(0.05	μg/kg)	reflects	the	daily	
dose	able	to	provoke	a	risk	of	1	case	of	cancer	over	1	
million	of	humans	(1:	106).	The	PMTDI	(Provisional	
Maximum	Tolerable	Daily	Intake)	was	set	at	0.2	ng/kg	
body	weight	(corresponding	to	1-14	ng/individual)		

•  From	official	consumption	data	of	milk,	the	tolerable	
AFM1	concentration	in	milk	should	be:	

•  14	(ng	AFM1/individual)	/	0.5	(L	latte/individual)	=	28	ng/
kg	(=0.03	μg/kg).	But	the	daily	contribution	deriving	
from	all	the	other	sources	must	be	considered.			

•  What	about	a	child	of	10kg?	



•  With	the	aim	to	produce	milk	with	AFM1	<	50	ng/kg	(legal	limit)	
the	daily	average	FEED	AFB1	intake	per	animal	should	be	<	40	μg/
animal/day	

•  AFM1	(ng/kg	in	milk)	=	1,19	x	AFB1	(μg/animal/die)	+	1,9		
•  By	considering	an	average	feed	consump/on	of	12	kg/dm/day	per	

milk-producing	bovine:	max	AFB1	content	in	the	FEED	=	3.3	μg/kg	
(ppb),	(5	μg/kg	is	the	legal	limit)		

•  BUT	WHAT	ARE	THE	NUMBERS	for	CORN?	(Max	Legal	limit	is	20	
μg/kg	)	

2	kg	of	corn	out	of	12	kg	of	feed?		
	



•  Reliability	of	sampling	plans	(heterogeneity)	
				(Considering	the	dairy	food	chain	AFB1	in	corn				
and	AFM1	in	cheese)	

•  Possible	“dilu/on”	effect	in	tank	milk	
•  Lack	at	European	level	of	specific	ML	for	AFM1	in	
dairy	products	(Cheese	and	homologues)	(in	Italy	
recommended	levels	have	been	set)	

•  Control	on	foods	at	import	
•  Real	presence	of	AFB1	in	main	ingredients	in	
feeds	(maize,	cobonseed,	peanut	meal)	



Number	of	forms	 Number	of	forms	from	
which	take	one		
incremental	samples	

<	50	forms		 1	

51	–	200	forms	 2	

>	200	forms	 3	

N=	Number	of	forms	
produced	in	a	day	

√N	



First	goal:	Consumer	health	and	well-ness	of	
animals	must	be	preserved.	

	
EFSA	opinion	concluded	that	the	exposure	to	aflatoxins	deriving	from	
all	 the	 possible	 sources	 (dietary,	 occupational,	 housing),	 should	 be	
kept	as	low	as	possible,	due	to	their	genotoxicity	and	carcinogenicity.		
	
Available	 data	 show	 that	 this	 goal	 is	 reachable	 if,	 due	 to	 a	 proper	
(efficient	 and	 effective)	 endorsement	 and	 enforcement	 of	 existing	
food	 law,	 the	 number	 of	 marketed	 food	 products	 contaminated	 by	
aflatoxins	is	reduced		



Aflatoxin	issue	is	strictly	related	to	the	food	chain,	
from	corn	to	dairy	products.		
Critical	points:		
systematic	monitoring	of	feeds,		
control	of	milk	at	level	of	individual	supplier,	
monitoring	of	cheese-derived	products,		
need	for	setting	legal	limits	in	dairy	products	
(conversion	factors),		
need	to	set	and	harmonise	sampling	(for	cheese)	
and	analysis	methods	(fast	and	reliable)		



•  Pre-harvest	
•  Pest	management	for	

insects	(par/cularly	soil	
insects),	weeds,	and	
nematodes	

•  Proper	sowing	date	
•  Proper	Irriga/on	
•  Crop	rota/on	or	fer/liza/on	
•  Use	of	drought	tolerant	and	

locally	adapted	varie/es	(if	
possible)	

•  Harvest	
•  For	maize,	harvest	early	to	prevent	

comple/on	of	the	Aspergillus	life	cycle	
(depending	on	the	climate	condi/ons)	

•  Post-harvest	
•  Proper	drying	in	storage	sites	(Aw,	T,	

Moisture)	
			Possible	preven2ve	ac2ons:		
-  Biocontrol		
-  Proper	suppliers	selec2on	at	
primary	produc2on	level	

-  Proper	use	of	GAPs		
-  Proper	implementa2on	of	HACCP	
approach		

-  Proper	use	of	sampling	
procedures	in	the	implementa2on	
of	own-check	and	OC	ac2vity	

	



•  Dietary	interven/ons	
– Mul/variate	diets	(FOOD	sector)	
–  Addi/on	of	compounds	that	decrease	aflatoxin	absorp/on	
(bentonite,	clays,	fermen/ng	agents)	(FEED	sector)	

•  Hepa//s	B	vaccina/on	
–  Hepa//s	B	and	aflatoxin	exposure	are	co-factors	able	to	
increase	the	probability	of	risk	of	liver	cancer	

–  Vaccina/on	against	Hepa//s	B	reduces	liver	cancer	rates	
by		45-50%	



•  Cost	is	a	major	challenge	since	many	areas	where	aflatoxin	
contaminated	crops	are	staples,	lack	financial	resources	

•  Stakeholders	who	benefit	are	not	necessarily	those	who	
bear	the	costs	
–  Growers:	carry	the	cost	burden	of	many	
interven/ons	

–  Consumers:	benefit	most	from	interven/ons	
–  Government:	mediate	between	growers	and	
consumers,	by	regula/on	or	funding	of	
interven/ons,	to	improve	public	health	

	
A	One	Health	approach	will	try	to	balance	the	needs	
of	the	growers	to	make	a	sustainable	living	with	
protec`ng	consumers	from	aflatoxin	contamina`on	
by	managing	environment.	
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