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554 million ha (65%) 
native vegetation

61 million ha (7%) productive area 
(grains, fruits and planted forests)

38 million ha (5%) 
urbanization and 
other uses

198 million ha (23%) pasture

Land use and occupation in Brazil

Source: MAPA, 2017; NASA 2017
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Aflatoxins

Trichothecenes:  DON 
    T-2 Toxin                             

                              DAS…

Zearalenone

Fumonisins

Most important mycotoxins 
in Brazil

AFLATOXINS

   Aspergillus flavus 

   A. parasiticus  
     A. nominus   

   A. pseudotamari 
           A. bombycis 
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Influence	of	aflatoxin	in	response	to	infectious	
bronchitis	vaccine	(IBV)	in	broilers	after	28	days	of	

intoxication
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• Zearalenone	

• Fumonisins	

• T-2 toxina	

• Deoxynivalenol (DON)	
• Diacetoxicirpenol (DAS)	
• Nivalenol .....

Most important Fusariotoxins

Fumonisin	B1 Zearalenone	Desoxynivalenol 	T-2	Toxina	

FUMONISINS
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Control   1,47 
FB 50 ppm  5,55

Control        0,53 
FB 100 ppm      2,21

Comparison of the level of Sphingolipids relation  
(SA/SO) in poultry and pigs contaminated with 

Fumonisins

39

Fumonisins
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R = 0.97
p<0.001

Correlation between total fumonisins and free fumonisins 
in Brazilian maize samples



Co-ocurrence of fungal or bacterial toxins in maize samples (n=149)
Co-ocurrence of fungal or bacterial toxins in maize 

samples (n=149)

Number of metabolites in same sample

TRICHOTHECENES

F. sporotrichioidis

  TRICHOTHECENES 

   T-2 Toxin and HT-2 Toxin 

Deoxynivalenol (DON), 3Ac-DON,  

15Ac-DON 

Diacetoxiscirpenol (DAS)  

Fusarenon X 

Nivalenol.....
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       T-2 Toxin + HT-2                             

       T-2 Toxin + HT-2                             
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Feed conversion (FC), average daily feed intake (FI), relative liver weight 
(L%) and total plasma proteins (TPP) from piglets, fed with diets 

containing T-2 Toxin for 21 days.
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Prevalence of 
mycotoxins

58

Universidade Federal de 
Santa Maria (UFSM)  
Rio Grande do Sul
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20/03/2014 
Fonte: LAMIC e Instituto SAMITEC 

Samples

Source:	LAMIC	and	InsYtuto	SAMITEC

Most important mycotoxins in Brazil 

n = 1,16 million of analyzes 
Source: LAMIC and Instituto SAMITEC 



Mycotoxicological	interacNons	-	last	10	years	(LC-MS/MS)

Mycotoxins n Prevalence % Mean 1 Mean 2 Mean 3

FBs + Zea 40,347 40 2,696 198 --

Afla + FBs 54,268 24 15 3,116 --

Don + Zon 46,108 20 1,130 404 --

Afla + Zon 36,679 19 4 118 --

Afla + Zea + 
FBs 36,862 14 10 174 3,357

FBs + Don 24,729 13 2,002 474 --

Afla + Don 33,677   4 9 468 --

Afla + Zea + 
Don 30,083   3 8 278 506

58%	of	samples	with	one	or	more	mycotoxins165,389 samples

LAMIC & Instituto SAMITEC
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Grain Management: Mycotoxins & Nutrition

Grain receiving platform Sampling Sample reductionSample

Grain classification Two subsamples

GrindingNIR

Moisture

System calibration: Sample origin



NIR Sample spectra reading Spectra

www.pegasusscience.com

Management tools

Integration with other platforms and 
other prediction equations!!!

AME
Mycotoxins

DMAw

EE
CF

CP Starch

Amylose

AA

Ca P
OthersAmylopectin

Grain Management: Mycotoxins & Nutrition

www.pegasusscience.com.br:1000/pegasus/Solicitação/Cadastro

Home
Olimpo Platform



PLATAFORMA OLIMPO

www.pegasusscience.com.br:1000/pegasus/Solicitação/Cadastro

Sample registration and analysis request

Olimpo Platform
Analysis report

Aflatoxinas																																																											-1,00		

Impurezas																																																													2,00		

Fumonisinas																																																									2,10		

Impurezas																																																											-0,20

Olimpo Platform

Management of silos
Olimpo Platform

96,7%	(56/58)

98,7%	(57/58)

100,0%	(58/58)

Management of silos
Olimpo Platform



1.128 4.570
1.128 (t) 4.570 (t)

Store - silos in the shop window

Olimpo Platform

.
Quantidade: 1.061,09 t (94%)

Quantidade: 112,88 t (10%)

Quantidade: 1.015,94 t (90%)

Quantidade: 711,16 t (67%)

1.128,8

1.128,8

Store - silos in the shop window

Olimpo Platform

Report - Statistic

20

15

10

5

Relatório - Estatísticas

Olimpo Platform

LEVELS OS MYCOTOXINS IN ANIMAL DIETS 
CHALLENGES TO IDENTIFY CRITICAL CONTROL LEVEL = 

AV= Average contamination 
M= Mycotoxins 
PR= Prevalence 
T= Time (60/30/10) 
E= Environment 
T°= Temperature 
NH3 = Ammonia 
PL= Poultry litter 
S= Sex

AG = Age
ESP = Species
S = Sanity
RD = Respiratory diseases
IH = Intestinal Health
VAC = Vaccinations
G = Genetics
N = Nutrition



Micotoxina

Aflatoxinas 
Fumonisinas 
Deoxinivalenol 
Zearalenona

Report - Mycotoxins Risk

Olimpo Platform

Risco Aflatoxinas

Semana

Report - Mycotoxins Risk

Olimpo Platform

Mycotoxins Risk Management

Periodicity:

Olimpo Platform

Risco Aflatoxinas

Plataforma Olimpo

Mycotoxin Risk Algorithm

CT = Contaminação média
M = Micotoxinas
PR = Prevalência
T = Tempo
MB = Meio ambiente 
T° = Temperatura
NH3 = Amônia
CAM = Uso de cama

S = Sexo

ID = Idade
ESP = Espécie
H = Sanidade
DR = Doenças respiratórias
SI = Saúde intestinal
VAC = Vacinações

Gn = Genética
N = Nutrição

Report - Mycotoxins Risk



Mycotoxin Risk Algorithm
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Semana

Report - Mycotoxins Risk

Plataforma Olimpo
MYCOTOXIN RISK

Example: Aviculture client

Starting Growing Finishing

Starting phase

Growing phase Finishing phase

Assesment of 
MYCOTOXIN RISK

www.olimpo.pegasusscience.com

Plataforma Olimpo

AFLATOXINS Risk 
Broiler Chicken

Client: Aviculture

www.olimpo.pegasusscience.com
Plataforma Olimpo

FUMONISINS Risk 
Broiler Chicken

Starting phase

Growing phase Finishing phase

Assesment of 
MYCOTOXIN RISK

Client: Aviculture



www.olimpo.pegasusscience.com
Plataforma Olimpo

DEOXYNIVALENOL Risk 
Broiler Chicken

Starting phase

Growing phase Finishing phase

Assesment of 
MYCOTOXIN RISK

Client: Aviculture Client: 

www.olimpo.pegasusscience.com
Plataforma Olimpo

Aviculture
ZEARALENONE Risk 

Broiler Chicken

Starting phase

Growing phase Finishing phase

Assesment of 
MYCOTOXIN RISK

MANAGEMENT OF MYCOTOXINS

Olimpo Platform

Sa
m

pl
in

g

A
na

ly
si

s

In
te

rp
re

ta
tio

n

D
ec

is
io

n 
m

ak
in

g

✓ BACKGROUND	AND	APPROACH	

✓ MYCOTOXINS	ON	ANIMAL	HEALT		
• Most	important	mycotoxins		

• Effects	on	animals	
• Clinical	
• Economical	

✓ LATEST	NEWS	

✓ WAYS	TO	EVALUATE	AntiMycotoxins	Additives	
(AMA’s)	
• in	vitro	
• in	vivo	
• Results	

MYCOTOXINS	ON	ANIMAL	HEALT	AND	WAYS	TO	EVALUATE	
ANTIMYCOTOXIN	ADDITIVES



93

Menagement and  

Control of Mycotoxins

Sampling

Interpretation

Diagnostic

Technical decision$

Field results

Monitoring and Control Program on Mycotoxins

Sampling

Monitoring and Control Program on Mycotoxins
Mycotoxins:	a	ppb’s	and	ppm’s	

problem
! How much does 1 billion (1,000,000,000) 

grains of maize weight? 
 
! One day has 86,400 seconds. How long 

would we gotta live in seconds to live 1 
billion of seconds? 

!   A 30 day month has 2,592,000 seconds. 10 
ppm of this month passed while you read it. 



What is the weight of 1 billion 
(1,000,000,000) grains of corn?

100 kernels of corn

 127t  31,7a

1 grain = 0,3512g
x 1.000.000.000

351.200.000 g

   351.200 Kg 

   351,2 T 

How much does 1 billion (1,000,000,000) 
grains of maize weight?

Collective Sample
 (kg)

 = √20*T batch 

Partitioner Lab samples

Sampling process for mycotoxins
Ship Wagon

Truck Bags Silo

Production period

Warehouse

Container

Increments

20	 x 	T

“HOLE	IN	THE	SCREW	CONVEYOUR”	

Ex:	500	T	/	day	=	100	Kg	
		

Kg	of	
collecNve	
sample

Laboratory	

(1	Kg)

Bulk	products	(LAMIC)



"""Hole in the screw 
conveyour" LAMIC

“HOLE&IN&THE&SCREW&CONVEYOUR”

104

Diagnostic



➢  2 U-HPLC MS/MS (LC MS/MS). 

➢  5 HPLC MS/MS (LC MS/MS). 

➢  1 HPLC MS. 

➢  5 HPLC  FLD. 

➢  1 HPLC  UV. 

Total 14 LC USED FOR MYCOTOXINS DIAGNOSTICS

LAMIC + INSTITUTO SAMITEC
Analytical Methods 

HPLC

KITS/NIR

ISO 17.025
NEW NIR!!!

Solutions

Monitoring and Control Program on Mycotoxins

Solution #1



Classification in the gravity table separator
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Impact of pH (>750 and <650) mycotoxin 
contamination on corn

Solution #2



Periodicity:
in vitro = 6 months
in vivo = 2 years

Ministry of Agriculture 

Rules for AMAs



>	1,000	samples

in	vitro
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AMA color variation and in vivo results
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Monitoring and Control Program of Mycotoxins

Why we need  

an "in vivo" evaluation? 

Average 
73.47 %

Average 
68.89 %

P-Value = 0.60

Reject in vivo trials with broilers chicken Approved in vivo trials with broilers chicken 

Average 
26.92 %

Average 
17.98 %

P-Value = 0.21

Correlation pH 3.0 x pH 6.0 (20 products)

pH 3.0 (gastric)

pH 6.0 (intestinal)

Protocol for in vivo experiments

TREATMENT Toxin (ppm) AMA (%)

1 0 0

2 0 X

3 X 0

4 X X

       5... X       X/2...

ISO 9001: 2008 
in	vivo



Experimental	unit:	broilers

Parameters:
- Feed intake 
- Body weight 
- Feed conversion rate 
- % liver 
- Color - LSI 
- Total plasma protein

Conditions:
- 21 days 
- 2.8 ppm 
- N/treatment = 60

Aflatoxins	-	broilers
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* Different letters differ by the Bonferroni test (p <0.05)
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Feed intake of ducks intoxicated with different doses 
of aflatoxins - 21 days
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Aflatoxins	+	Fumonisins	+	T2-Toxin:	laying	hens

Parameters:
- Feed intake
- Egg weight
- Feed conversion rate
- Color and shell thickness
- Color, thickness, blood and meet stains in egg 

white or yolk
- Haug units
- Total plasma protein

Conditions:
- 21 days 
- 3.0 ppm 
- N/treatment = 60

Body weight = 585 g
Liver weight = 22.8 g
Liver/body w. = 3,9%

% of liver

Body weight = 792 g
Liver weight = 20.3 g 
Liver/body w. = 2,6%

Control Afla
2.8 ppm

135

Color livers of chickens intoxicated with aflatoxins with and 
without AMA

+a*$

+b*$
Yellow$

White$ +L*$

0b*$

0a*$

0L*$

Green$

136

L*=$34$
a*=$14$
b*=$04$

L*=$67$
a*=$24$
b*=$18$



L*= 34,22 
a*= 13,62 
b*= 03,83 

L*= 66,75 
a*= 23,73 
b*= 17,66 

 B 

 A 

a* 
b* 

A: Standard 
B: Sample 

L*a*b* 
color 

White 

A': Color pattern 
with the same brightness of the color swatch 

Black 

 Δa* Δb* 
A' 

 ΔL*  L* 

Blue 

LSI	=	Color	X	%	Liver	of	broiler	chickens	intoxicated		
with	aflatoxins

LSI = %liver* (100-ΔE*ab)

LSI

Control

AMA

Afla

Afla + AMA

0 25 50 75 100 125 150 175 200 225

a

a

c

b

* Different letters differ by the Bonferroni test (p <0.05)

Index of Colorimetric evaluation x % of liver  
broiler intoxicated with aflatoxins, 21 days. 

Range = 91 
n = 294 

Range = 204 
n = 222 

Experimental	unit:	fish	
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Fumonisins:	fish

Parameters:
- Body weight 
- Length 
- Liver histopatology

Conditions:
- 21 days 
- 5 ppm 
- N/treatment = 60

5 ppm Fumo Fumo + AMAControl
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CONCLUDING



153153

ขอบคุณ

Koop kuhn


