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Mycotoxin Research

Aflatoxins

Zearalenone
Trichothecenes

FumonisinsErgot alkaloids

“Novel” Mycotoxins

Synergistic effects?! → 1 + 1 > 2

Co-occurrence!

Ochratoxin A
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Mycotoxin Research

Aflatoxins
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Trichothecenes

FumonisinsErgot alkaloids
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NO 
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1988 Collaboration with 

1993 In-house R&D BIOTRANSFORMATION
MYCOTOXIN

Enzymes

Microorganisms

Non-toxic
metabolite(s)

Non-toxic 
metabolite(s)
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2001 Launch of BBSH® 797 containing Mycofix®

−Genus nov. (formerly Eubacterium) 

sp. nov., family Coriobacte-
riaceae

−produces de-epoxidases

CONFIDENTIAL
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Missing legal basis for registration 
Anti-mycotoxin products on market with unspecific (e.g., 
anticaking agent, pellet binders) or even illegal claims 
(e.g., mycotoxin-binding) 

Additives for Use in Animal Nutrition 
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BIOMIN contacted                       1 

Task Force “Mycotoxins” founded with the aim to 
open a new functional group in the category of 
technological feed additives

2005 Initiative started to establish legal basis 

1 represents interests of the European feed additives industry
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2009 Legal basis established
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Requirements for evaluation of identity, 
safety and efficacy:

 
✓ target mycotoxin(s) must be specified
✓ product must not interfere with the analytical 

determination of mycotoxins (MT) in feed
✓mode of action must be demonstrated
✓MT binders: binding capacity must be determined
✓MT degraders: effects of the mycotoxin degradation 

product(s) on the safety of the target animals and 
consumers must be shown

2012 EFSA guidance document 
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✓Mycotoxin content in feed used in studies must not 
exceed legal limits1/official recommendations2

✓Minimum three in vivo studies with significant 
effects at the lowest recommended dosage

✓Mycotoxin/metabolite excretion in feces/urine, 
concentration in blood, tissues or products (milk or 
eggs) or other relevant biomarkers must be taken 
as end-points for demonstration of efficacy 
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2013 EU registration 
Mycofix® Secure (AFLA-binder) 

AFB1
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1. adsorption capability
2. strength of binding
3. affinity to mycotoxin
4. adsorption capacity
5. safety

Conventional Binding 
Test

Testing under 
“intensified” conditions

Determination of 
chemisorption index

Binding of nutrients 
(vitamins, trace 

elements)

200 ppb AfB1, 0.2% binder, 
pH 3.0 and pH 6.5

4000 ppb AfB1, 0.02% binder, 
pH 5.0

Extraction with methanol and 
chloroform

Binder mixed with nutrients, 
analyzed with and without 
binder 

Efficacy in gastro-
intestinal tract (in 

vitro)

Adsorption 
Isotherms

In vivo evaluation

Check for risk 
contaminants

Binding study in 
gastric juices

Heavy metals, dioxins

High AfB1 and low 
binder concentration

Binder Project > 300 substances tested1  

1 bentonites, kaolinites, zeolites, 
diatomaceous earth, organoclays, charcoals, 
yeast/yeast ingredients, …

Vekiru et al., 2007

1

4

2

1

3

3

5

Mycofix® Secure
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Conventional Binding 
Test

Testing under 
“intensified” conditions

Determination of 
chemisorption index

Binding of nutrients 
(vitamins, trace 

elements)

1

2

1

3

A
FB

1-
A
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or

pt
io

n 
[%

]

Murugesan et al. 2015, Poultry Science

Inorganische Binder („clays“) Mix Organ.

200 ppb AfB1, 0.2% Binder, 
pH 3.0 und pH 6.5

Mycofix® Secure

Binder Project > 300 substances tested  
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Conventional Binding 
Test1

Testing under 
“intensified” conditions

Determination of 
chemisorption index

Binding of nutrients 
(vitamins, trace 

elements)

1

2

1

3

Mycofix® Secure

Binder Project > 300 substances tested  
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2013 EU registration 
Mycofix® Secure (AFLA-binder) 

AFB1
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2013

2017

EU registration BBSH® 797

DON DOM-1

deoxynivalenol de-epoxydeoxynivalenol
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Blood sampling

BBSH® 797

Safety & Efficacy evaluated by 
0                4                                                                                                                    24                     

3 groups

8 animals/group
2 replicates/group
DON 2 mg/kg
BBSH at min. dose

Control 
DON 
DON + BBSH 

Feeding

Dänicke & Brezina 2013. Food Chem. Toxicol. 60

Piglet 
study
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Blood sampling

BBSH® 797

Safety & Efficacy evaluated by 
0                4                                                                                                                    24                     

3 groups

8 animals/group
2 replicates/group
DON 2 mg/kg
BBSH at min. dose

Control 
DON 
DON + BBSH 

Feeding
Piglet 
study

DON [ng/mL serum] DOM-1 [ng/mL serum]
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2014 EU registration FUMzyme® 

FB HFB 

Fumonisin Esterase 

200 TCA molecules per second!
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Soil

Strain

Genome

Enzyme 
engineering

Expression

Fermentation

In vitro

In vivo

Product 
formulation

2004

2014

FUMzyme®

Sphingopyxis macrogoltabida

Fumonisins Hydrolyzed fumonisins
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Fumonisin B1

Ceramide synthase

Complex
sphingolipids

Sphingosine (So)

Sphinganine (Sa)

Ceramide
Ceramide synthase

inhibit sphingolipid biosynthesis

Biomarker of effect:

Fumonisins

Sa/So  

FUMzyme®



CONFIDENTIAL Masching et al., 2016. Toxins

3 groups control
FB1
FB1 + FUMzyme

Piglet 
study

Sa/So 

Safety & efficacy evaluated by 

FUMzyme®

10 pigs/group
FB1 2 mg/kg
FUMzyme 15 U/kg
Sa/So in serum
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2014 EU registration FUMzyme® 

FB HFB 

Fumonisin Esterase 

silage application →

2017

2018 2nd generation

2021
200 TCA molecules per second!
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2022 FDA approval FUMzyme® 
First ever
FDA approved 
product against mycotoxins

10-year process FDA

No clear guidance

Step by step approach in dialogue 
with FDA
Long review times!
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7889
pages!
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2025

2023 EU dossier submitted for 3rd generation of 
FUMzyme®

ALL animal species

EU dossier & FAP submission ZENzyme®
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Zearalenone Hydrolase 

Zearalenone (ZEN) hydrolyzed ZEN (HZEN)

Courtesy Sebastian Fruhauf & 
Andreas Höbartner-Gußl

ZENzyme®
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Zearalenone Hydrolase 

ZENzyme®

Work in progress
ALL animal species

Swine
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Plasma

Broiler study
trial period

256 animals
10/11 replicates/group
ZEN 1.5 mg/kg
ZENzyme 20 U/kg

ZENzyme®

Crop

Gizzard
Excreta

Control
ZEN 
ZEN + ZENzyme
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Plasma

Broiler study
trial period

ZENzyme®

Excreta
ZEN HZEN ZEN HZEN

CONFIDENTIAL
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Crop

Broiler study
trial period

ZENzyme®

Gizzard
ZEN HZEN ZEN HZEN

CONFIDENTIAL
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What’s there to come next?
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OCHRAzyme®

Ochratoxin 

Proof-of-Concept

✓

✓

✓

✓
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Most recent Scientific Publications

OCHRAzyme
Toxins 2020, 12(4), 258; https://doi.org/10.3390/toxins12040258
FEMS Microbiology Letters 2023, Volume 370; https://doi.org/10.1093/femsle/fnad028
Journal of Animal Science 2023, Volume 101; https://doi.org/10.1093/jas/skad171

ZENzyme

Toxins 2019, 11(8), 481; https://doi.org/10.3390/toxins11080481
Toxins 2020, 12(6), 405; https://doi.org/10.3390/toxins12060405
Toxins 2020, 12(11), 712; https://doi.org/10.3390/toxins12110712
Toxins 2021, 13(2), 84; https://doi.org/10.3390/toxins13020084
Toxins 2023, 15(1), 48; https://doi.org/10.3390/toxins15010048
Mycotoxin Research 2023, Volume 39; https://doi.org/10.1007/s12550-023-00486-2
ACS Catalysis 2024, Volume 14; https://doi.org/10.1021/acscatal.4c00271

FUMzyme
Poultry Science 2017, Volume 96; https://doi.org/10.3382/ps/pex280
World Mycotoxin Journal 2018, 11(2), 201; https://doi.org/10.3920/WMJ2017.2265
Toxins 2018, 10(4), 150; https://doi.org/10.3390/toxins10040150
Toxins 2018, 10(7), 296; https://doi.org/10.3390/toxins10070296
Toxicology Letters 2019, Volume 305; https://doi.org/10.1016/j.toxlet.2019.01.013
Toxins 2019, 11(9), 523; https://doi.org/10.3390/toxins11090523
Toxins 2020, 12(11), 712; https://doi.org/10.3390/toxins12110712
Food Control 2021, Volume 123; https://doi.org/10.1016/j.foodcont.2020.107726
Food Research International 2021, Volume 145; https://doi.org/10.1016/j.foodres.2021.110395
Journal of Agricultural and Food Chemistry 2023, 71(4); https://doi.org/10.1021/acs.jafc.2c08217
Journal of Agricultural and Food Chemistry 2023, 71(36); https://doi.org/10.1021/acs.jafc.3c01733
Toxins 2024, 16(1), 3; https://doi.org/10.3390/toxins16010003

https://doi.org/10.3390/toxins12040258
https://doi.org/10.1093/femsle/fnad028
https://doi.org/10.1093/jas/skad171
https://doi.org/10.3390/toxins11080481
https://doi.org/10.3390/toxins12060405
https://doi.org/10.3390/toxins12110712
https://doi.org/10.3390/toxins13020084
https://doi.org/10.3390/toxins15010048
https://doi.org/10.1007/s12550-023-00486-2
https://doi.org/10.1007/s12550-023-00486-2
https://doi.org/10.1007/s12550-023-00486-2
https://doi.org/10.1007/s12550-023-00486-2
https://doi.org/10.1007/s12550-023-00486-2
https://doi.org/10.1007/s12550-023-00486-2
https://doi.org/10.1007/s12550-023-00486-2
https://doi.org/10.1021/acscatal.4c00271
https://doi.org/10.3382/ps/pex280
https://doi.org/10.3920/WMJ2017.2265
https://doi.org/10.3390/toxins10040150
https://doi.org/10.3390/toxins10070296
https://doi.org/10.1016/j.toxlet.2019.01.013
https://doi.org/10.3390/toxins11090523
https://doi.org/10.3390/toxins12110712
https://doi.org/10.1016/j.foodcont.2020.107726
https://doi.org/10.1016/j.foodres.2021.110395
https://doi.org/10.1021/acs.jafc.2c08217
https://doi.org/10.1021/acs.jafc.3c01733
https://doi.org/10.3390/toxins16010003


What makes 
Mycofix® UNIQUE?

THE Leading Expert 
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ANY
Questions



We bring progress to life  
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