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* Hoatastimaied Wit mycstogfribe world’s foods are




e The most frequently mycotoxins are Aflatoxins
(AF), produced mainly by two species of
flamentous fungi: Aspergillus flavus® and
Aspergillus parasiticus
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"Aspergillus flavus



 These filamentous fungi produce AF B (B, and B,)
and G (G, and G,) as metabolites.

* Major foodstuffs contaminated with AF include:

— Maize grains and derivates

— maize silage, ground ear corn, etc.
— Cotton

— Peanuts

— Linseed cake

— Barley

— Hay




The cancerogenous potential of different AF
In contaminated foodstuffs, follow this ratio

AFB,>AFG,>AFB,>AFG,

AFB, Is a Class 1 cancerogen (definitely
cancerogenous for humans)

AFM, Is a Group 2B cancerogen (probably
cancerogenous for humans)



The AFM; and AFM,, known as “milk toxins”, are hydroxylated
metabolites of AFB; and AFB, which are produced by liver cells of
dairy cows.

The toxins appear in the milk 12 hours after the ingestion of feed
contaminated with AFB;.
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AFLATOSSINA B, AFLATOSSINA M,

AFM; is thermostable.

From contaminated milk we obtain contaminated dairy products such
as cheese and yogurt.



Symptoms of chronic aflatoxicosis include:

e Decrease in milk production
e Reduction in growth

* rough and opaque hair

o diarrhea

e lameness

» liver cancer

Symptoms of acute aflatoxicosis include;

{Use "o Back™ on your Brow ser to return to previous page)

e apatia

e anorexia

e mastitis
 immunodeficiencies
o fever

Photo by James Ruenningen

Fale, enlarged liver with nuitiple, fecal hemrorrhage from a
bird w ith acute aflatoxicosis.



 The carry over ratio of AFM; In milk from
AFB, Is about 1-6 % and it Is associated
with the protein fraction

* It Is possible to calculate that 1 ppb of AFB,
In foodstuff corresponds to 1 ppt of AFM, In
milk of cows that produce about 25-28 kg of
milk per day

(L. Bertocchi et al, 2004)



Methodology to isolate AFB, and AFM, In
foodstuffs and in milk

HPLC (official methodology): High sensibility and
specificity, high costs

ELISA (Enzyme-Linked Immunosorbent Assay). High
specificity, short time assay (4 hours), no distinction
between the different types of AF

ALITEST Srl rapid Kit: Very short time assay (15 minutes),
low costs



Legal limits of AFB, contamination in animal feed for cattle as set by the
Community Directive 2002/32/CE and proposed changes after
November 2004 (2003/100/CE)

Takle 1. AFE: feedingstuff limits for cattle
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Products

Actual lumats

ppb (Lglg)

From Movember 2004
ppb (lLglg)

Complete feedingstuffs for cattle, sheep and

goats with the exception of;

cotnplete feedingstutts for dairy animals

complete feedingstuffs for calves and lambs

Complementary feedingstuffs for cattle, sheep
and goats (except complementary feedingstuffs

for dairy animals, calves and lamb 2)




Actual Ilimits of AFM; contamination in mik and dairy products

(EC Regulation 2174/2003)

Takble 2. Actual lmits of AFM] contarination in milk and dawy products

(EC Eegulation 2174/2003)

Products ppt (nglog)

Dair VRro ducts




 In Tuscany, on AFM, contamination crisis
situation occurred in both conventional and
organic farms during the Autumn of 2003

 The problem was discovered from the
sanitary control data performed by the
Dairy Centre of Firenze, Pistola and
Livorno (Mukki Latte)



It Is believed that risks linked to AF are higher In
organic than in conventional milk production, and
that milk production in the Mediterranean areas Is
more problematic, since the warmer climate
Increases the risk of AF contamination in the
maize.

Qur aim Is to prove that:

The risks linked to AF are equal for organic and
conventional milk production.

It Is possible to produce milk that is safe for human
consumption in Mediterranean areas , in adopting
preventive measures.



Materials and Methods

1. Bibliographical research to evaluate the
problem in Italy and in the Florence area.

2. Collection and statistical analysis of MukKi
Latte data (HPLC), on conventional and
organic milk

3. Interviews (to farmers and processing
companies) on Actions taken and
Economic data




Results
1. Bibliographical data

Few studies report the contamination rates in maize.
Some researches show that the presence of AFB, In
maize Is not a new problem

Table 3. AFB;: levels in maize harvested in Northern Italy (Pietri el al., 2004).

Samples 1995 — 1999 ppb (Lg/'Kg)
Sample 1

Sample 2

Other five samples




Results: 1. Bibliographical data

The data show the presence of AF in Germany, France
and the Netherlands, at least 20 years ago.

Table 4. AFM,: occurrence and levels in dairy products marketed in Italy (Piva el al.,

1988)

416 samples (_Impurted cheege) 3%, 0111} 2.2% = 250 ppt!

1 Swiss limit for cheese at this time




Results: 1. Bibliographical data

* A survey of Italian milk and dairy products sold in Italy in
1995 and 1996 shows an high contamination level but few
samples with AF > 50 ppt

Table 5. AFM,;: occwrrence and levels in dany products marketed in Italy (Galvano et

al., 1988; Galvano et al. , 2001)

161 samples (liquid milk)
92 samples (dry mulk)

120 samples (vogurt)




Results: 1. Bibliographical data

 The rate of contaminated samples shows an oscillating
course depending on climate (data of 10 years)

Table 6. AFM;: occwrence and levels in liquid milk (national production)

(M. Naceur Haouet et al. 2003)

1993 -94
:
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Results: 1. Bibliographical data

The extraordinary climate caused the crisis of 2003 (Data from the
Lazio Region)

Table 7. AFM;: occurrence and lewvels in ligid milk in the Lazio Eegion (Amatiste et al |

2004
samples found positive to AT,
3228 samples (liguid milk)

First months of 2004

1700 samples (ligquid mallk)

The number of contaminated samples decreased in the first months of
2004, but it was still high



Results

2. Collection of the data supplied from Mukki Latte
(2003 — 2004)

Mukki Latte commercializes:

conventional national milk, conventional high quality milk of the
Mugello area (province of Florence)

organic milk (label “Podere Centrale”) from 2 dairy farms in Mugello
and 1 from Lazio

Aot R omie

Mukki Latte carries out analyses using both HPLC and ALITEST Srl
rapid Kit, to reject contaminated milk, and also in order to
administer a monitoring service to the farms requesting it




Results: 2. Collection of the data supplied

Firstly results showing AFM, > 50 ppt were found
In conventional national milk in August 2003.

Measures taken:

o Mukki Latte increased control activity on milk production.
« Contaminated milk was rejected

e Sanitary service increased controls on diary farms, also
« providing additional technical support

 Farmers replaced contaminated maize with AFB, free feed.



Quantity of AF in conventional national milk.
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It's possible to note that some farms reported > 50 ppt up until July 2004




Results: 2. Collection of the data supplied

From the analyses carried out on 2 organic farms
(Mugello area), it iIs shown that AFM, levels
were lower than the levels recorded in conventional

farms

In fact after the contamination peak between October —
November 2003 the AFM, levels decreased <50 ppt, owing

to the measures taken.




Organic milk from Florence
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In the outset, the level of AFM, in organic milk was equivalent to
conventional milk. Following the crisis, the contamination level in organic
milk was lower than in conventional milk



organic milk from Lazio
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In organic milk from Lazio there is a similar pattern.




Results
3. Interviews

Organic farmers and Mukki Latte’s lab staff
were interviewed, to discover critical points
useful in understanding the AFM, problem

and to Implement corrective measures




Results: 3. Interviews

e It appears that there are advantages and disadvantages,
regarding the AF problem in organic agriculture

e Advantages:
— use of less N in organic agriculture

— Use only N with organic origin

* Disadvantages:
— more weeds because no herbicides are used

— presence of Pyralidae

But, in organic agriculture it is possible to reduce the presence of
weeds and Pyralidae, using crops rotation and other agronomic

practices.




Results: 3. Interviews

Measures to avold a new Crisis

Use of early cultivars
Early harvesting

Adopt a useful harvesting system to prevent seed
breakage

Drying on the maize before keeping
Cleanliness of silos and of other storage areas.




Results: 3. Interviews

Animal health

e |t Is Important to evaluate the risk to animal health.
We must be careful, since animals may also show
related pathologies after many months:

(mastitis, lameness, immunodeficiencies, toxicosis,
etc.)



Results: 3. Interviews

*Many technicians use formulas in order to preview the AFM, level in milk. Those
formulas are used on maize with known level of AFB;.

*AFM,(ng/Kg in milk) = (ng di AFB, ingested/herd/day) / 55
liters of milk/ day

*We reach the legal limits (AFM; = 50 ppt) with 82,5 ppb (= 82500 ppt) of AFB,
Ingested per day

*50 ppt AFm, = (82500 ppt AFB, ingested/herd/day) / 55
liters of milk produced/ dav

On the other side, many Authors report that those formulas are not very
reliable



Results: 3. Interviews

Problems with AFM; after changes in ration

e Usually, when the ration is changed, the AFM; level decreases
within 24 h.

* However, in certain cases, AFM; levels remain high, even if the
food has low AFB, levels. Even if the maize is completely
removed from the ratlon the level of AFM, in milk remains about

25 ppt.

* Possible reasons to explain this phenomenon:
— Possibility of toxin accumulation in the animal body
— Additional contaminant sources (eg. hay)




Results: 3. Interviews

Fate of contaminated maize produced by the
farmers

« Sometimes it was sold by farmers to animal feed
companies, to buy AFB1 free concentrates

* Often contaminated maize was not destroyed:

— It was used to feed other more resistant animals, like pheasant or
pigs (for those animals law limits are higher, about 10 fold)

— or it was mixed with safe foodstuff to limit the level of AFB;

Malpractices : use of ammonia to hide the AF



Results: 3. Interviews

Adsorbing products

 To decrease the level of AFM; In milk,
adsorbing products (e.g. bentonite) are
administered to the animals to neutralize
AFB,

« However, they are expensive and without
clear effect on animal health




Results: 3. Interviews

Fate of contaminated Milk

e« Contaminated milk should be destroyed In a
Incinerator. But sanitary services could authorize, to
add it to manure (like in Mugello area)

« When the contamination is not high, the milk could
be used to feed pigs (sold at 0,03-0,05 €/liter).



Results: 3. Interviews

Rapid Kit
Rapid tests like the test of ALITEST srl are very useful in monitoring AF both
In foodstuff and in milk.

Mukki latte performed a study to correlate HPLC methodology and the rapid
kit ALITEST srl. Results show a positive correlation. This test is also used
(waiting for the HPLC test) since the response is more rapid and cheaper than
the HPLC analysis.

Kit vs HPLC

Focato]

vy =24 BGTx - B22 01
R* =0 8516




Results: 3. Interviews

Malpractice regarding milk and dairy products
(from Literature)

— AFM, in milk could be masked by the addition of H,0.,.

Mukki latte is In the position to find evidence of this
malpractice.

— The mixing of contaminated milk with other milk, from
other farms or from the same farm (old milk with high
acidity)



Results: 3. Interviews

Analysis of the ration components in order to verify the
AFB,; contamination level of the maize, and to essay If
other food sources were responsible for the high levels of
AFM,

Farmers decided to change the ration composition; by
reducing the maize quantity

The difficulty in keeping the level of AFB; under control,
maintaining the maize produced by the farm In the ration,
were responsible for some self-interruptions in the milk
supply to Mukki Latte.

Thus farmers decided to sell all the maize produced by the
farm and buy an AFB, free concentrate (expensive)



Results

Analysis of additional costs and lower
Income when the problem of AF occurred:
a case study.

o Additional costs, lower income and value of the milk

produced from November 2003 to November 2004.

All the values are expressed in € and brought to the
30th of November 2004.

Interruption | Fall of the | TOTAL WValue of the

of milk sale | production additional milk

and | produced




Permanent charges

eadditional costs for fuel, for a better drying of
maize

eadditional costs for the analysis of milk, to monitor
the level of aflatoxin

The amount of permanent charge is 2.235,95 €
every year, that is 0,4% of the average value of the
milk produced by the farm.



Conclusions

In conclusion, AF is not only a problem for organic agriculture, but also
for conventional agriculture.

Possible solutions to produce milk safe for human consumption in
Mediterranean areas and to prevent a new crisis:

Preventive analysis on milk and feed using a rapid kit
Using an early cultivar of maize to foreword the harvest date

Adopting crop rotations and agronomic practices to limit attack of
Pyralidae;
Adopting an harvesting system that would prevent seed breakage

Drying on the maize before keeping.




	MYCOTOXINS IN THE MILK FROM ORGANIC FARMS IN THE PROVINCE OF FLORENCE
	Methodology to isolate AFB1 and AFM1 in foodstuffs and in milk
	Legal limits of AFB1 contamination in animal feed for cattle as set by the Community Directive 2002/32/CE and proposed changes
	Actual limits of AFM1 contamination in milk and dairy products (EC Regulation 2174/2003)
	Materials and Methods
	Results1. Bibliographical data
	Results: 1. Bibliographical data
	Results 2. Collection of the data supplied from Mukki Latte (2003 – 2004)
	In the outset, the level of AFM1 in organic milk was equivalent to conventional milk. Following the crisis, the contamination
	In organic milk from Lazio there is a similar pattern.
	Results3. Interviews
	ResultsAnalysis of additional costs and lower income when the problem of AF occurred: a case study.
	Conclusions

