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TOXO-MX
High performance Aftatoxin binder

TOXO@ helps livestock producers to reduce mycotoxin contamination in feeds and raw
materials. TOXO is available in different product varieties, with multiple mechanisms and
levels of protection. TOXO-MX is a binder that effectively binds Aflatoxins in the
gastrointestinal tract. This makes TOXO-MX especially suitable in warm and humid climates,
where Aflatoxins are the most dominant problem. The product can also be used in areas with
more moderate temperatures.

Effects of Aflatoxins on anima[ heatth
Af latoxins can occur on cfops during the growing season,
but  a lso dur ing storage,  especia l ly  at  a moisture content
above 120lo and temperatures h igher  than 21oC. The four
main Af  la tox ins that  are general ly  produced arc F1,  82,
G1 and G2,  but  the most  f requent  is  Af la tox in 81.  Al l
animals are sensi t ive to Af la tox ins,  but  thei r  suscept ib i l i ty
var ies wi th species and age.  Young animals are more
af fected than adul t  animals.  Low levels of  Af la tox ins in
feeds can cause poor growth and interfere with the
immune system. In dairy cows Aflatoxin B1 is
metabol ized in to M1,  which can lead to human heal th
r isks in  case of  contaminated mi lk  consumot ion.

Since the late 70's it has been known that certain clay
minerals bind Aflatoxins. Smectite clays have the best
b inding ef f icacy,  due to thei r  speci f ic  composi t ion and
structure. The interlayers of the smectite clays bind
the Af  la tox ins through a pfocess cal led chemisorpt ion.
This helps the animal  to  mainta in a heal thy status of  the
intest inal  t ract .

Binding eff icacy
The binding efficacy of TOXO-MX has been tested in
several  assays by special ized and independent external
laboratories. To mimick the conditions in the gastrointestinal
tract, the binding capacity was determined at different
pH levels.  First ly the binding eff icacy was measured at
stomach pH (3) In a second step the pH was increased
to 17 to simulate intest inal  condit ions. The binding
efficiency is the adsorption at pH 3 minus desorption at
intestinal pH level. The tests were conducted with several
TOXO-MX inclusion levels, as well as different Af latoxin 81
(AFB1) concentrations. The figure below demonstrates
the main results of those binding tests,  carr ied out by
independent U.S. -  and EU-based laborator ies, showing
an AFB1 binding eff ic iency of min. 980/0.

AFBI binding efficiency of TOXO-MX
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Strong binding of Aflatoxins to Smectite clay layers.

No b ind ing wi th  nut r ients
The properties of the interlayers of calcium smectite clay
allow only Aflatoxin molecules to bind. For that reason a
nutrient binding test has been conducted at a specialized
laboratory. TOXO-MX (200/o and 500/o resp.) was added to
a commercial broiler premix, containing high levels of
vitamins and minerals. All samoles wefe extracted with
HCl, to simulate gastric conditions. The results showed
that TOXO-MX does not bind nutrients and can safely be
used in animal feed and premixes. lt also has excellent
free-flowing properties and can be applied as an
ant i-caking agent in premixes.

Nutrients Premix Premix +
20% TOXO

Premix +
50%TOXO

Copper 0,72 100 97 100

Manganese 0,68 100 100 100

zrnc o,57 100 100 100

Vitamin A t > l 100 89 a4

Vitamin E o.32 100 98 94
- tu/s
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Growth perfomance during 0 - 21 days of age.

lmproved performance of broi ler chickens
The effects of TOXO-MX were also tested in an in-vivo, Af latoxin (AFBI ) challenge study with broiler chickens,
in collaboration between Selko Feed Additives and Nutreco R&D. The study was conducted with'one-day-old broiler
chickens at Nutreco's Poultry Research Center (PRC). Three experimental groups were included, one control group
without Aflatoxins and the other two groups were fed a diet including 3 ppm AFB1 with or without TOXO-MX.
Body weight and feed consumption were measured, as well as relative organ weight. After 21 days the technical
performance was compared resulting in significantly increased average daily gain (ADG), feed lntake (Fl) and also
improved feed conversion ratio (FCR), for the group receiving TOXO-MX. Additionally TOXO-MX supports organ health.

Portfotio TOXO
TOXO improves animal health and performance during exposure to mycotoxins and the carefully selected ingredients
have a synergistic mode of action. The TOXO range includes multiple products with'different levels and mechanisms
of orotection.
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Relative organ weights of gizzard, liver and kidneys measured at 21 days of age.

TOXO portfolio

. smectite clay minerals

. Yeast cell wall fractions

. Activated tr-glucans

Binds a broad spectrum of Mycotoxins

Supports detoxification of mycotoxins and reduces oxidative stress

1-2.5 kg/ton
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