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Mycotoxins: what they are and where they occur

» Secondary methabolites produced by fungus
» Toxic effects to animals and humans
»Worldwide occurrence
» Cereals more affected are corn and wheat
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Effects of mycotoxins
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Controlling mycotoxins

» Sampling
» Analysis

Management » Result interpretation

of the L _
MYCOTOXINS » Decision making:

RISK

B

* Segregate raw materials

* Inclusion of Anti-mycotoxin Additive
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Sampling plan for mycotoxin analysis
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Mycotoxin analysis

Lateral flow ELISA NIR

GC-MS HPLC LC-MS/MS
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Mycotoxin analysis
What do we need?

Results Checking Graphic Decision-

Analysi
MR typing results tab making

Decision-making depends on analysis result!
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Aflatoxins
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Aflatoxins i 209 minutes
; (3.5 hours)

: e 202 minutes
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Near Infrared (NIR) Spectroscopy

* Infrared light reach the concave mirror that behaves

like a prism, separating radiation according to
wavelength.

Spectrum: Abs x Wavelength.

— The radiation passes through a window and penetrates
the sample, exciting molecules with electric bipoles.

Electromagnetic spectrum

—» The NIR measures the light absorbed or reflected by
polar molecules at each wavelength.

Absorbance Unit - AU

Wavenumber, nm
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Development of mycotoxins analysis through NIR

+» Two official laboratories (IS0 17.025) % Granulometry: 1 mm

% Methodology: LC/MS-MS s Equipment “master”:

¢ Samples naturally contaminated Foss - XDS: 400-2500 nm
¢ Analyses in duplicate Bruker - MPA: 780-2600 nm
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Benefits
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Online platform: results in real time

»

»

»

Sampling Grind the sample Spectrum reading Spectrum exporting Spectrum sending Manage the results
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Results interpretation and decision making

e
Mycotoxins Risk Algorithm

Global Aquaculture Alliance

Global
Aquaculture

Analysis resultsof each ingredient of the feed
{[Ac ®) + (Z M)] * PR (% = (2n+%; (pz))} + Ir% x AT ‘
Analyse: MR —
+ l T° NH3 RD IH ]
(£)sx + A‘i+ SP +AN+‘Z (£l ")+ H lyac |+ aen

Water activi 7 °
»  Sex+Age + Species Environment + Health +
40,000.00 kg + NUtrltlorJOO.ookg GEHEtiC
INICIALL WEIGHT 1,50 % BONUS
Legend: ND: Not detectahle. Aflatoxing < § DA anh Naanmivatanal € 380 04 nnk
AC=Average contamination T=Time E=Environment RD=Respiratory diseases
Results ofmycotown snahyssemised by ? - M=Mycotoxins S=Sex T°=Temperature VAC=Vaccinations

PR=Prevalence A=Age B=Bedding usage IH=Intestinal health

p=Co-occurrence SP=Species NH3=Ammonia G=Genetics
Ir%=Inclusion rate N=Nutrition H=Health
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| {[AC (x) + (ZM)] * PR (% = (Z"J’%; (P%) )} « Ir% * AT I
MR = '

(+)sx + AA + SP +AN+ZI(E [71; NH3])+ H[RD {7]+A6n]

VAC

Based on the historical monitoring of each mycotoxin, by the mean of concentration, positivity, mycotoxin coocurrency and inclusion rate of each
ingredient in the feed, a line is generated over the time. Each point of the line corresponds to a week:

AC=Average contamination T=Time E=Environment RD=Respiratory diseases
M=Mycotoxins S=Sex T°=Temperature VAC=Vaccinations
PR=Prevalence A=Age B=Bedding usage TH=Intestinal health
p=Co-occurrence SP=Species NH3=Ammonia G=Genetics

Ir%=Inclusion rate N=Nutrition H=Health

29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 5253‘1 23 456 7 8 91011121314 151617 18 1920 21 22 23 24 25 26 27 28

2018 2019
Week/year
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{[AC (%) + (£ M)] * PR (0/ - (z"+) (pZ))} « Ir% » AT

(+)Sx + AA + SPH+AN+ z [ [T° NH3])+ H [VAC IH] + AGn]

Based on factors that determine susceptibility for each mycotoxin as sex, age and animal species, the risk ranges (sensitivity ranges) are established:

AC=Average contamination T=Time E=Environment RD=Respiratory diseases
M=Mycotoxins S=Sex T°=Temperature VAC=Vaccinations
PR=Prevalence A=Age B=Bedding usage IH=Intestinal health
p=Co-occurrence SP=Species NH3=Ammonia G=Genetics
Ir%=Inclusion rate N=Nutrition H=Health
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Sensitivity to mycotoxins
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Mycotoxins Risk Algorithm

R — {[AC (X) + (EM)] * PR (% _ (Zn+%; (pz))} « Ir% = AT

_"-(-I_-)Sx + AA + SP i+ AN + X [(E [71; NH3])+ H [IfADC IH] + A(;n]

Based on factors that determine susceptibility for each mycotoxin as sex, age and animal species, the risk ranges (sensitivity ranges) are established:

Risk
W Low

Medium

Z High

29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 495051 5253(1 2 3 4 5 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28
2018 2019

Week/year
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Mycotoxins Risk Algorithm

R — {[Ac (X) + (EM)] * PR ((y _ (Zn+%n (pz))} « Ir% = AT

(+)5x + AA + SP +AN + X [ [T° NH3])+ H [VAC IH] n AGnl

Based on factors that determine susceptibility for each mycotoxin as sex, age and animal species, in addition to nutritional, environmental, health and
genetic factors, the risk ranges (variable sensitivity ranges per week) are established:

Risk
\- B Low
Medium
| 7 High
29 30 31 323334 353637 383940414243 44 45 46 47 484950515253|1 2 3 4 5 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28
2018 2019
Week/year
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Mycotoxins Risk Algorithm

{[Ac (%) + (£ M)] * PR (% = (z"+%n (pZ))} £ Ir% * AT

MR =

|(+)Sx+AA+SP +AN+Z[ [T° NH3])+ H[VAC {7]+AGnl

The line is plotted on the risk ranges:

Risk
W Low

Medium

1 High

29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48495051 5253(1 2 3 4 5 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28
2018 2019

Week/year
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Changing the future in mycotoxins risk control

» Minimal environmental impact

» Greater agility in decision making
» Protection of the most sensitive animal species
» Use of specific AMA

» Higher productivity and animal welfare
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