Sanfed® series for Toxin Management
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Group of Companies

Geohellas SA, is a member of the
Constantakopoulos group of companies.

 Costamare Shipping CO. S.A.
« T.E.MES SA. (CostaNavarino)
 Faliro House Productions SA

 Geohellas SA

: ) T
WWW.costanavarino.com

WWW.costamare.com
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A unigue source of Attapulgite in Europe

 Geohellas SA, developed the unique Attapulgite deposits in Europe discovered in
Northern-Greece.

» The factory has a yearly production capacity of 160.000 MT.
» 350 final products in 11 applications / exports in 5 continents and > 50 countries.
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Clientele

Operations and sales commenced in late 2004 giving primary emphasis on
technical products.

Today Geohellas products are successfully employed in major multi-national
and independent companies, in :

Western and Eastern Europe,
greater Mediterranean area,
Middle East,

Far East & Asia,

Canada, USA,

Central & South America.
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Applications & Products

Geohellas serves clients in several sectors with products that include:
soil improvers
agrochemical carriers,
bleaching earths used in the refining of edible oils and paraffins,
cat litter (high quality traditional lightweight as well as premium quality clumping),
complementary feeds & toxin binders for productive animals,
bedding conditioners for animal farming,
construction materials additives,
free flow and anti caking additives,
gelling/suspension aids,
iIndustrial absorbents,
binders in molecular sieves/synthetic zeolites,

technical products for environmental applications and others.
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Group of Silicate Clays

SILICATES

Tectosilicates
(Framewaork silicates)

* Qe

'

Phyllosilicates
(Sheet silicates)

'

Other silicates

* Feldspars

1:1 Phyllosilicates
Kaolinite-serpentine

—

Kaolinite subgroup
* Kaolinite
* Halloysite

* Dickite

* Nacrite
Serpentine subgroup
+ Chysotile
* Antigorite
* Lizardite
* etc.

|
l

2:1 Phyllosilicates

'

2.1 Inverted ribbons

*Sepiaoli
* Palygorskite (attapulgite

l

Talc-Pyrophyllite

Smectites Vermiculites

'

Dioctahedral smectites
cMontmorillonite

(Bentonme
Beidelite
Notronite

Y
Trioctahedral smectites
+ Saponite
+ Hectorite
« Sauconite

‘}t"'CIays are natural blends of different silicates

l

Chlorites Micas

Y

l

Dioctahedral micas
* Muscovite

¢ iiite

* Phengite

* elc.

Trioctahedral micas

* Biotite
* elc.
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Attapulgite - Palygorskite

e 2-D channel-type structure -y 5.. ««--8i-OH groups

: g 5 ] " channels
* High specific surface area 350 m4/g W00 S,
* High water absorption > 200 % L =
* Micro / Meso / Macroporosity
Si  =Mg Z
* Increased absorption of organic compounds (toxins) P 4 P,
. . tunnels e
when mechanically / thermally activated
PZZ77] Tetrahedral sheets [HEHH] Octahedral sheets
cps
3000 1 SiO, 56,00
2500 MgO 15,05
2000 Al,O; 4,97
; Fe,0, 10,60
1500 1
; Ca0 0.33
1000 A
5 Na,O 0,06
500
5 K.0 0,30
T T e A S
0 10 20 30 40 %
2-Theta Loss of\/I)gniﬁon 10, 95
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Attapulgite Unique EU Deposits
Grevena-Greece
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2 Mechanical Activation of Attapulgite
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Mechanical Activation — Enhancing Hydrophilicity (anti-diarrhea effect)
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Thermal Activation of Attapulgite - Enhancing toxin binding selectivity & efficiency
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Production of granular products (carriers)
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SANFED® ULTRA Innovative Production Process
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How to improve Farm Economics with Sanfed® Ultra

HYDROPHILICITY ¢&====== =====)0LEOPHILICITY

Feed
Valorization
(FCR)
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COMPARISON OF ATTAPULGITE WITH OTHER FEED ADDITIVES

Bentonite Absorben P ++++ +4 +++ ++ + ++ +
Diatom.
Diamol ++ ++ ++ ++ +++ ++ +
Earth e
Kaolinite KAS P + ++ ++ ++ - - -
Leonardite HH40 P +/- ++ ++ ++ - +++4 ++
60-100 mesh G ++ ++ ++ ++ +++ = +
Sepiolite < 100 mesh P +++ +++ +++ +++ + - +
60-100mesh G ++ ++ ++ ++ +++ ++ +
Attapulgite | >100mesh P +++ +++ ++++ +++ + ++++ +++
e Amorphous +++++ - - ++ +4+44 - -
silica P =
Zeolite Clinoptilolite PIG + + + + - ++ ++
+++++ Excellent G Granular
++++ Very good P Powder

+++ Good
++ Sufficient
+ Positive effect -

No positive effect




Applications in Feed production & Farms

omplete _ _ -
Fecd  Premi

SANFED
Powder
SANFED
Premix

SANFED 40 ULTRAFED

SANFED PREMIUM
ULTRA e e
SANFED

ULTRA

ANTITOX 3AC




Market positioning : Toxin binders
(Four product categories)

N\
N\ Premium
High end SAN
e SAN " ULTRA
ULTRA Premium
Medium end ANTITOX 3AC ANTITOX 3AC
SAN
¥ ULTRA
Low end
SAN 40

}%Atta ulgite first listed in Feed Material catalogue EC Dir. 575/2011 (today Dir. 1104/2022 p.63/11.7.1 . o]
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Mycotoxins produced by fungi
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Global mycotoxin contamination levels in feed
January - September 2024

Risk Assessment
Validation of Sanfed® Ultra based toxin binders



January - September 2024 Survey

World Mycotoxin Survey

World Overview
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2%
42%
50%

17675

Total Ritk 224
§H [
za

Morthern Eur
Total Risk 47‘;9.
| Eastern Euro

0% |
57%

Samples
29%

Central Europe
Total Risk 51%

87746

has

e Eost
Morth Africa

Analyses

North America
Total Risk 75%
Southern Europe
Total Risk 64%
Mide
Total Risk 70%
Central Asia
Total Risk14%
China/Ta

Countries

Central America

3
<%
BES
3
42
o
g
o
He

£ &
Co-contamination :?E 2%
5% 2
100%: 5% cE
B t3
T B § § 33
to s
505 2.
= 3
&
20% fs?
= e
on
<limit of T more than

Number of mycotoxins per sample bosed on
samples tested for 3 or more mycotoxins.

Total Risk 66%

South Africa

and up-to—dats, howsver, dsm-firmenich mokes

Risk Level thereof. The informa r

The risk level expresses the percentage of = . e e the i advice, sls, of it

samples testing positive for at least one . 1. Global . ~ . A sk in diffe i be lioble for any domoges arising from or upon, or use of, any z of thi ia subject to chamge without

- = igure 1. Glol map of mycotoxin prevalence and risk in rent regions. ice. Ple dsrm-Fir ich i i I i it s

mycn.l?xln above the threshold level in parts 9 P oy P 9 further notice. - your STTITTERch repre ive for further datoila, All anclfor other countries, uniass axpiitly statad otherni

per billion (ppb). 26-50% 51-75% 100% Mycofix® is not available in the US ond Canada

Recommended risk threshold of major ACKNOWLEDGEMENTS

mycotoxins in ppb of somples above risk threshold Mo somples testad Special i gentina and Anita Mangyan, i A for ; i ohyais results s
part of thi v. Mycotoxin Report i by DSM Austri Erber Compus, Austria, Tet +43 2782 8030, www.dsm com/anh

Afla ZEN DON T2 FuM
2 150 50 500 10 @Copynight dsm-firmenich, 2024, All nights reserved. Any kind of reprint, reproduction, or any other kind of usoge — whether partially or to the full
i Extrame risk extant - only allowed upon prior wri pproval by di i

WORLD LEVELS OF FEED CONTAMINATION WITH MYCOTOXINS January - September 2024 Q” GEOHELLAS
<&




Europe Report Europe
January - September »
2024 e

iﬂ”ﬂh— il DON

O
FUM e

b 15
OTA o

Amimal colours indicate the risk posed to this species by the prevalence and concentration of soch
miycotoxin in all samiples from this region (light orange=moderate to red=extrems see codor cods
poge

% Contaminated samples January — September 2024 ® and Jonuwary — September 2023

Total samples: 7 733 Afla ZEN DON T-2 FumM OTA
Humber of samples tested | 5543 7308 T 409 5272 5082 4822
% Contaminated samples 24% 5% G8% 3% A8% 15%
Average of positive (pph) 8 21 519 a0 288 o
Median of positive (ppb) 4 20 200 14 a0 a
Maximum (ppb) 41 5000 | 43 B3 1731 12 368 o928

EUROPE LEVELS OF FEED CONTAMINATION WITH MYCOTOXINS ‘[ﬂ@ GEOHELLAS
<

https://www.dsm.com/anh/products-and-services/tools/mycotoxin-contamination/biomin-mycotoxin-survey.html




Asia Report Asia
January - September
2024

v o P e = ooy S <7
L, CE—
v o & Fuy N 7

Animal colours indicate the risk posed to this species by the prevalence and concentration of eoch
miycotoun in all somplas from this region (light orange=modsrate to red=extrems sae color code
page 2)

% Contominated samples Janwary — September 2024 m and January — September 2023

Total samples: 3 233
Humber of samples tested | 3 013 ano 328 2527 | 3000 22N
% Contaminated samples AT% A0% ATHR a2% TEE 38%

Average of positive (ppb) 34 148 1407 28 1667 14
Median of positive (ppb) 15 47 372 24 626 5
Maximum (ppb) 517 25373 (478 954 3as5 |48D688 578

ASIA LEVELS OF FEED CONTAMINATION WITH MYCOTOXINS g
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N. Africa & M. East Middle East & North Africa
Report
January - September
2024

&

aflg D 2|
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Animal colours indicate the risk posed to this species by the prevalence aond concentration of each
miycotoxn in all samples from this region (ight orange=meoderate to red=extrems see color code
page 7

% Contaminated samples Janwary — September 2024 B ond January — September 2023

Total samples: 149

Number of samples tested 149 149 149 145 149 145
% Contaminated samples % BT T2% TE 93% 10%
Average of positive (ppb) 3 40 2009 15 526 3
Median of positive (pph) 1 14 286 10 187 2
Maximum (ppb) 13 BE3 4028 o5 22 030 7

N. AFRICA & M. EAST LEVELS OF FEED CONTAMINATION WITH MYCOTOXINS fdg GEOHELLAS
<

https://www.dsm.com/anh/products-and-services/tools/mycotoxin-contamination/biomin-mycotoxin-survey.html



America Report January - September 2024

North America
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Animal colours indicote the risk posed to this species by the prevalence ond concentration of each
mycotoxn in all samples from this region (ight orange=mederate to red=extrems see color code
page2)

% Contominated samples January — September 2024 m ond Jonuary — September 2023

Total samplas:1495 Afla ZEN DON T-2 FuUM OTA
Number of samples tested 1458 1468 1424 1424 1423 1471
% Contaminated samples 9% 75% 1% 13% 40% 4%
Average of positive (ppb) 56 128 1534 33 2997
Median of positive (ppb) 1 34 650 mn 1000 3
Maximum (ppb) 1767 6513 | 32220 481 96 316 62

AMERICA LEVELS OF FEED CONTAMINATION WITH MYCOTOXINS

https://www.dsm.com/anh/products-and-services/tools/mycotoxin-contamination/biomin-mycotoxin-survey.html

Latin America

L K. ol FUM
om 83

Animal colours indicate the risk posed to this species by the prevalence and concentration of each
rycotoxin in all samples from this region (light orange=mederate to red=extremse see color code
poge 2)

% Contominated samples Jonuary — Ssptember 2024 m and January — September 2023

Total samples: 4 213 Afla ZEN DON T2 FUM OTA
Number of samplestested | 4091 | 4058 | 2963 3506 | 3292 | 2456
% Contaminated samples 33x G4 A7% e TIH 3%
Awverage of positive (ppb) 5 73 566 33 2340 3
Median of positive (ppb) 2 a7 316 29 1349 2
Maximum (ppb} 306 2509 | NWo 00 | 244701 15
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Definition of contamination levels

. Average Ave.rag_e .
Trilogy Trll-ogy Ucnli‘:l‘::isty EU Contamination Contarrl.\\lsr;:tlon n
Ge(::il)las Pilmico|of Belfast Leg??:;?::::;r;u in f:;g;’ € (ppb)
(ppb) | (ppb) Q1-Q3 2024 Q1-Q3 2024
AFLA| 4000 20 20 5-20 8 29
ZEA 500 200 250 100-500 81 148
OTA| 500 50 50 50-100 9 14
FUM| 500 1000 5000 5000-50000 288 1667
T2 500 500 250 250-500 30 28
DON| 1000 1000 900 900-5000 519 1407

AFLA <5 5-20 20-500
ZEA <100 100-200 200-5000
OTA <10 10-50 50-900
FUM <500 500-1000 1000-12300

T2 <40 40-500 500-1700
DON <100 100 - 1000 1000-45000

* COMMISSION RECOMMENDATION of 17 August 2006 on the presence of deoxynivalenol, zearalenone, ochratoxin

A, T-2 and HT-2 and fumonisins in products intended for animal feeding
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1. Sanfed® Ultra series for toxin binding monitoring

TRILOGY
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1.1. Sanfed® Ultra’s Toxin Binding (%) versus other binders

% adsorption % adsorption % adsorption

AFB1 ZEN OTA
PROBECE 200 g product 2 Kg product 2 kg product
4000 ppb toxin 500 ppb toxin 500 ppb toxin

96 96 75

PRODUCT C 86 38 76

PRODUCT E 69 26 76

PRODUCT F = 19 65 79

@ aokin Single pH measurement (pH=5)

®% GEOHELLAS



1.1. Sanfed® Ultra’s Toxin Binding Efficiency (%) versus other binders

AFB1 (4000 ppb toxin) ZEN (500 ppb toxin)
200g product 2 Kg product

PRODUCT

% Adsorption | % Desorption % % Adsorption | % Desorption %
average average Efficiency average average Efficiency

E= 99.6 0.2 99.4 96.6 9.3 87.3

93.2 3.2 90.0 29.6 22.8 6.8
99.8 0.2 99.6 39.6 17.5 22.1
98.8 2.2 96.6 40.6 26.1 14.5
98.5 1.0 97.5 47.1 22.1 25.0
97.1 1.6 95.5 77.9 21.4 56.5
99.8 0.8 99.0 42.9 26.5 16.4
98.4 11 97.3 55.6 14.7 40.9
96.7 1.8 94.9 43.6 26.4 17.2
PRODUCT | =& - - - 17.6 11.9 5.7
PRODUCT J - - - 36.0 18.2 17.8
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The solution :

nucleus

SANFED®ULTRA
Is binding ZEN and
eliminates the
problem

SANFED
ULTRA
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1.1. Sanfed® Ultra’s Toxin Binding Efficiency (%) versus other binders

T2 (500 ppb toxin) Fumonisin (500 ppb toxin)
2 kg product 2 Kg product
PRODUCT
% % % % % %
Adsorption | D ti o Adsorption D] ti L
averag;e Z\S,Z:zglgn Efficiency averagle Z?/Z;zglgn Efficiency

= 77.5 19.7 57.8 99.9 38.8 61.1
PRODUCT A 20.8 5.4 154 91.9 68.7 23.2
PRODUCT B 16.2 4.6 11.6 89.5 57.2 32.3
PRODUCT C  wmm 15.5 5.4 10.1 92.2 54.6 37.6
PRODUCTD = 45.7 5.0 40.7 88.4 22.6 65.8
52.0 26.2 25.8 98.4 47.1 51.3
14.7 8.8 5.9 97.1 69.7 24.7
51.8 13.2 38.6 99.5 70.7 28.8

®% GEOHELLAS



1.1. Sanfed® Ultra’s Toxin Binding Efficiency (%) versus other binders

OTA (500 ppb toxin) DON (100 ppb toxin)
2 kg product 2 Kg product

PRODUCT o % ) % % >
Adsorption Desorption o Adsorption | Desorption L

Efficiency Efficiency

average average average average

= 100 48.9 51.1 16.9 5.8 111

probucTA | 64.9 47.8 17.1 10.9 1.7 9.2
propucts 1 58.4 39.7 18.7 - - !
PRODUCT C e [ EX 63.5 20.4 13.6 1.8 11.8
PRODUCT D = [REETYC 69.4 16.5 9 2.5 6.5

PRODUCTE == 95.3 50.7 44.6 0.7 0.7 0.0

82.6 64.8 17.8 12.7 9.4 e
89.3 52.8 36.5 5.5 1.2 4.3
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1.1. Sanfed® Ultra’s Average Toxin Binding Efficiency (%) versus other binders

Average
%
Efficiency
(AFB1, ZEN, T2, FUM, OTA, DON)

PRODUCT

61.30
PRODUCT A 26.95
PRODUCTB | 30.71
PRODUCT C 31.83
PRODUCTD 42.00
45.61
27.85
41,06

®% GEOHELLAS



1.2 Sanfed® Ultra’s Toxin Binding Efficiency (%) versus other binders
Blind Testing - Japanese Market

T2 (500 ppb toxin) ZEN (500 ppb toxin) DON (1000 ppb toxin)
2 kg product 2 Kg product 2 Kg product
%
% % % % %

PRODUCT Adsor % b b b 0

i : % : : % : : %
ption Desorption : .0 Adsorption | Desorption : _0 Adsorption | Desorption : .0
Efficiency Efficiency Efficiency
averag average average average average average

e

= (75 19.7 57.8 96.6 9.3 87.3 16.9 5.8 11.1

PRODUCT A .= iy 20.2 27.2 71.1 24.7 46.4 18.1 1.5 16.6

63.3 26.6 36.7 88.5 19.7 68.8 18.4 2.5 15.9

17.6 2.1 15.5 48.8 19.3 29.5 39.5 0.7 38.8

Average
%
Efficiency
T2, ZEN, DON

PRODUCT

Eagy}-Analytical Laboratory, Inc U.S.A.

% simulation pH measurements (pH=3 & pH=6,5) %% GEOHELLAS
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1.2 Sanfed® Ultra’s Toxin Binding Efficiency (%) versus other binders
Blind Testing - Viethnamese Market

SANFED ULTRA 3=
GEOHELLAS —

20,4 6,3 15,2 14

****Toxin Binder samples used by a feed producer in Viethnamese market (DABACO GROUP) measured by Trilogy Labs. Samples were
sent and analyzed under batch no and with hidden product name. Correspondence of batch no. with product names was introduced in

sealed envelopes that were opened once the results were given by the labs.
L
h‘ O

Analytical Laboratory, Inc U.S.A. prem
imulation pH measurements (pH=3 & pH=6,5) %% GEOHELLAS



1.2 Blind Testing - Pakistan and Cyprus market

q}l‘pgy Analytical Laboratory, Inc U.S.A.

w""' F’
’hﬁ imulation pH measurements (pH=3 & pH=6,5) %% GEOHELLAS
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1.3 Sanfed® Ultra Antitox Toxin Binding Efficiency (%)
Thailandese Market

Overall Binding Efficiency (%)

DON FB1 T2 ZEN
(1000ppb) | (1000pph) (500pph) (200pph)
2 Kg/MT 2 Kg/MT 2 Kg/IMT | 2Kg/MT (%)

Average

Sanfed
Ultra 100.0 13.0 48.2 83.3 75.8 86.1 67.7
Antitox*

*Sanfed Ultra Antitox = Sanfed Ultra + Activated Carbon

Klean Greentech Co., Ltd (Gold Coin Group)-Thailand

ngzéﬁalytical Laboratory, Inc U.S.A.
hé lation pH measurements (pH=3 & pH=6,5) .”!‘i GEOHELLAS
B 3




1.4 Sanfed® Ultra advanced products

Toxin Binding Efficiency (%)

‘ Mycotoxin Adsorption (%)

DON ZEN AFB1 OTA T2  ERI _
Product ‘ pH =3
Sanfed Ultra Plus 1.5 97.2 98.3 100.0 88.4 96.1 .
Sanfed Ultra Antitox 8.2 99.9 98.5 100.0 957  96.0 (sorption)

Mycotoxin Desorption (%)

DON ZEN AFB1 OTA T2 FB1
Product pH:7
Sanfed Ultra Plus 0 4.0 0.6 17.8 9.5 95 .
Sanfed Ultra Antitox 0 0 0.3 4.8 3.9 36 (deSOrptIOﬂ)

Overall Binding Efficiency (%)
DON ZEN AFB1 OTA T2 FB1
900ppb 250pphb 20ppb 50ppb 250ppb  5000ppb

Product Average
Sanfed Ultra Plus 15 93.2 97.7 822 789 866 |:> 3.3
Sanfed Ultra Antitox 8.2 99.9 98.2 95.2 91.8 87.4 -0 70

80.1%

*A multi mycotoxin contamination

Sanfed Ultra Plus = Sanfed Ultra + Live Yeast + MOS
Sanfed Ultra Antitox = Sanfed Ultra + Activated Carbon

QUEEN'S

UNIVERSITY S| -
BELFAST Gut simulation pH measurements (pH=3 & pH=7) e GEOHELLAS

ESTP1845



1.5. Sanfed® Ultra Antitox* optimized products for DON Binding
Efficiency (%)

Sanfed Ultra Sanfed Ultra Sanfed Ultra Sanfed Ultra
Antitox 1.0 AC | Antitox 2.0 AC | Antitox 3.0 AC Antitox 4.0 AC

(100ppb) (1000ppb) (1000ppb) (1000ppb)
2 Kg/MT 2 Kg/MT 2 Kg/MT 2 Kg/MT

Efficiency in DON (%)
48.0 52.1 78.7 82.3

Average Efficiency in
all toxins(%) 86 87.4 91.8 92.5

*Different dynamic milling treatment

?Iyiical Laboratory, Inc U.S.A. i
ulation pH measurements (pH=3 & pH=6,5) % GEOHELLAS




1.5. Sanfed® Ultra Antitox 3.0 AC, Toxin Binding Efficiency (%)
Ghent University

GHENT
UNIVERSITY

% binding capacity
SANFED ULTRA ANTITOX
Components - pH 3.0AC CONTROL*
DON pH 3 67 97
DON pH3->pH7 65 98
HT-2pH 3 9% 99
HT-2 pH3-> pH7 92 99
T-2pH3 96 99
T-2pH3->pH7 92 99
AFBIpH 3 100 100
AFB1pH 3->pH7 100 100
AFB2 pH 3 98 100
AFB2pH 3->pH 7 100 100
AFG1pH 3 100 100
AFGI pH3->pH7 100 100
AFG2pH 3 99 100
AFG2 pH 3-> pH 7 100 100
FUMBIpH 3 99 100
FUM B1pH 3-> pH 7 99 100
FUM B2 pH 3 95 98 DON 100 ppb
FUM B2 pH 3-> pH 7 99 100 AFLA 5 ppb
OTApH 3 100 100 ZEN 25 ppb
OTApH3->pH7 98 100 OTA 12.5 ppb
ZEN pH 3 100 100 FUM -
ZENpH 3> pH7 98 100
Enn BpH3 99 100 AT 2 25 ppb
Enn B pH3->pH7 100 100 T-2 20 ppb

MYTEX MYTEX

0,5% mycotoxin binder in buffer

%% GEOHELLAS
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1.5.1 SANFED ULTRA ANTITOX 3.0 AC’s Toxin Binding Efficiency (%)
versus other binders Blind Testing - French Market

prODUCT o ot cicioney %
(DON, ZEN)
SANFED ULTRA ANTITOX 3.0 AC 71,4 98,9 85,15
PRODUCT A 0,1 1,2 0,65
PRODUCT B 03 4.8 2,55
SANFED ULTRA ANTITOX 3.0 AC 74,2 99,1 86,65
PRODUCT A 2.8 14,1 8,45
PRODUCT B 0,2 17,5 8,85
SANFED ULTRA ANTITOX 3.0 AC 70,9 98,8 84,85
Wheat feed 0,6 4 2,3
PRODUCT B il 0,3 17,8 9,05
SANFED ULTRA ANTITOX 3.0 AC 63,9 98,6 8,55
PRODUCT A 3,1 14 81,25
SANFED ULTRA ANTITOX 3.0 AC 73,1 98,9 86
PRODUCTA o 0,1 13 6,6
PRODUCT B 0,1 14,9 75
/A\ Trilogy Analytical Laboratory, Inc U.S.A.
== Gut simulation pH measurements (pH=3 & pH=6,5) %% GEOHELLAS




1.6 MULTI-MYCOTOXIN RESULTS SANFED series

SINGLE | Yivotoxin | SNGLE | livCoToxIN | MYCOTOXIN | MYGOTOXIN | MYGOTOXIN
99,4 100 = 99,9 100 100 84,9

87,3 65,1 = 99,1 99,2 97,5 84,2

57,8 50,8 = 99,5 99,1 86,5 84,5

61,1 26,4 = 98,2 97,1 42,5 83,4

51,1 32,7 = 98,3 97,4 89,6 83,5

- 7,3 78,7 51,9 48,6 38,6 44,1

111 - = =

61,3 47,1 91,2 90,2 75,8 77,5

VITAMIN B5 (10ppm) 4,2 7,7 7,2

%% GEOHELLAS

wr "‘}E”{Trllogy Analytical Laboratory, Inc U.S.A.
‘ Gut simulation pH measurements (pH=3 & pH=6,5)
[



1.6 MULTI-MYCOTOXIN RESULTS
SANFED series

MULTI - MYCOTOXIN MULTI - MYCOTOXIN MULTI - MYCOTOXIN
100 100 100
- 71,3 8,7
94 2 35,7 15,4
92,5 50,2 44,6
97 42,9 6.6
62 7,4 0,2
90,6 51,3 29,3
7 ‘7‘ ‘% I‘ng Analytical Laboratory, Inc U.S.A. -
‘§E t simulation pH measurements (pH=3 & pH=6,5) %% GEOHELLAS
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1.7 ALKALOIDS & BIOGENIC AMINES

EFFICIENCY (%) in Alkaloids

EFFICIENCY (%) in Toxinogen in Rumen Fluid

EFFICIENCY (%) in Toxinogen in Phosphate Buffer
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1.6 Results from Hungarian trial — KleenTox® products*

Trial in Ruminants with KleenTox® Plus

In vitro dairy fluid protocol of mycotoxin elimination using KleenTox® Plus (Prof.
Dr. Endre Brydl, January 14, 2020. Veterinary University Budapest. 1078
Budapest, Istvan utca 2)

Trial in Poultry with KleenTox® Advance

In vitro method protocol of mycotoxin elimination using KleenTox® Advance
(Prof. Dr. Endre Brydl, December 2017. Veterinary University Budapest. 1078
Budapest, Istvan utca 2.)

* Private label products of Sanfed Ultra

Gut simulation in different pH measurements %% GEOHELLAS



1.6.1 Results from Hungary trial — KleenTox® Plus —in vitro
mycotoxin elimination in rumen fluid - RUMINANTS

KleenTox® Plus: Sanfed Ultra with selected yeast cell walls

3 Kg KleenTox Plus /t TMR concentration results in 99% aflatoxin and ZEN deactivation
in the bovine rumen during 24-hour residence time.

Recommended mixing ratio is 3 Kg/t TMR.

Added Mycotoxin level:

Toxin Rumen fluid Rumen fluid _ L

pH 7.0 oH 5.0 The test incubation time is 0, 6 and 24 hours. Two pH value
Aflatoxin (pg/kg) 100 50 were tested, pH=7.0 and pH=5.0. Each tested points were
Aflatoxin (ug/kg) 500 200 analyzed in three parallel analyses. The tested KleenTox
Zearalenone(ug/kg) 2000 1000 Plus quantity: 1, 2, and 3kg / t TMR.
Zearalenone (ug/kg) 1000 500
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Summary of the AFB1 and ZEA adsorption and elimination results for KleenTox Plus (24h time and 1,2,3kg
KleenTox Plus/t TMR level).

AFB1 adsorption capacity at different KleenTox Plus level after 24h.

pH pH=7
50 pg/kg 200 pg/kg 100 pg/kg 500 pg/kg
1kg/t | 2kg/t | 3kg/t 1kg/t | 2kg/t | 3kg/t 1kg/t 2kg/t | 3kg/t 1kg/t | 2kg/t | 3kg/t
30% 88% 98% 24% 80% 99% 25% 82% 99% 12.6% | 83.2% 99%
ZEA elimination capacity at different KleenTox Plus level after 24h.
pH=5 pH=7
500 pg/kg 1000 pg/kg 1000 pg/kg 2000 pg/kg
1kg/t | 2kg/t | 3kg/t 1kg/t | 2kg/t | 3kg/t 1kg/t 2kg/t | 3kg/t 1kg/t | 2kg/t | 3kg/t
52% 86.6% | 92.2% 53.2% | 90.8% | 98.9% | 52.8% | 90.2% | 99.3% | 51.5% | 75.9% | 99.1%
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AFB1 & ZEN elimination efficacy versus products dosage
contamination level and pH

AFB1 Adsorption efficacy

7

s 8 3 8 & & B

KleenTox 3kg

KleenTox 1kg KleenTox 2kg Category 3

e pH5 50 =—=pH7 100 ==——pH5200 ===——pH7 500
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1.6.2. Results from Hungary trial — KleenTox® Advance —
In vitro mycotoxin elimination in broiler / layer breeder feed

KleenTox® Advance:
Sanfed Ultra @,

specific enzymes,
selected plant extracts,

selected yeast cell wall.

KleenTox® Advance was used in artificial gastric Juice and artificial intestinal juice in broiler and
layer feed contaminated with mycotoxins.

The measurement of the adsorption in the first 30 minutes show that the aflatoxin concentration
was decreased by more than 95%.

In case of all tested mycotoxin the elimination efficiency is higher than 90%.
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Added Mycotoxin level:

Toxin Broiler feed Layer br. feed
DON ppb 2.000 500 The test incubation time is 0, 30, 60, 120, 240 and 300
FUM ppb 10.000 5000 minutes. Two pH value were tested, pH=4.5 and pH=7.5.
OTA ppb 100 50 each tested points were analyzed in three parallel analysis
AF 1 ppb 100 50
T-2 ppb 500 200

Broiler Feed Layer Breeder Feed

Mycotoxin Elim. % pH 4.5 Elim. % pH 7.5 Mycotoxin Elim. % pH 4.5 Elim. % pH 7.5
DON 99.0 94.5 DON 97.5 94.0
FUM 95.8 92.0 FUM 94.5 90.8

OTA 98.0 88.0 OTA 97.5 89.5
T-2 100 98.0 T-2 100 96.0
ZON 98.0 94.0 ZON 99.0 90.0
AF1 99.0 99.0 AF1 99.0 99.0
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Toxins elimination kinetics versus time & pH (broiler feed)

TOXIN ELIMINATION EFFICIENCY AT PH 4.5
FROM 0 - 300 MIN
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2. Sanfed® Ultra is Binding Endotoxins (produced by E.Coli)
improving piglet’s intestinal cell survival % even at high contamination
levels

|-Att. 1 mAt 2 @At 200 mE.Coli |
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Population Escherichia Coli

* Three commercial Attapulgite forms of Geohellas offering statistically significant difference on piglet intestinal cell survival versus
control with E.Coli contamination, P<0.05
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2. Sanfed® Ultra is Binding Endotoxins (produced by C.Perfrigens)
improving broiler’s intestinal cell survival % even at high contamination
levels
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Population Clostridium Perfrigens

* Three commercial Attapulgite forms of Geohellas offering statistically significant difference on broiler intestinal cell survival versus
control with C.Perfrigens contamination, P<0.05
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3.SANFED® ULTRA Premium
appetite promoter improvement improvement
Digesti
WL g
Premium \

Antitox Properties Antioxidant activity

Antimicrobial &
Antiviral action

v Sanfed Ultra Premium with essential of Oregano Vulgare (Carvacrol > 85 %)

v Steam-distilled oregano with no solvents or preservatives, or additives.
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4. ULTRAFED® product category
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4.1.ULTRAFED® Production Process

Composition : Attapulgite, Sacharomycees Cerevisiae, Enzymes, Lysine, Methionine, MgO, Electrolytes, Vitamins A,D,E, Essential Oil of oregano,
Activated Carbon

‘gﬁaﬁgk %% GEOHELLAS




Adsorption (%) of vitamins by SANFED® ULTRA

pH3 pH5 Average
Ads. B5 (%) 0,04 0,57 0,31
Ads. B12 (%) 7,98 1,63 4,81
Ads. H (%) 1,72 4 2,86
pH 3 Total average 2,66

mpH 5

I I W Average

Ads. B5 (%)  Ads. B12 (%) Ads. H (%) Total average

O P N W b U1 O N O ©

Test Conditions: 10.0ug/ml Vit B5, 4.0ug/ml Vit B12, 4.0ug/ml Vit H -- 0,2%(w/v) Sanfed® Ultra
(*German Lab)

VITAMIN B5 EFFICIENCY (SINGLE MEASUREMENT)

TOXIN BINDER VITAMIN B5 EFFICIENCY (10 ppm) %
SANFED ULTRA 0,1
SANFED ULTRA ANTITOX 3.0AC 6,8
*Trilogy Analytical Laboratory, Inc U.S.A. /i\
Gut simulation pH measurements (pH=3 & pH=6,5) £=
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Market positioning : Toxin binders
(Four product categories)

P
\
<) High end Premium
SANFED  DiTRA
Medi d

SEMETE OLTRA Premium
o SGQA ANTITOX 3AC ANTITOX 3AC
ULTRAFED
Low end PREMitiﬁdauormma

SAN 40

: «*-'Attapulgite first listed in Feed Material catalogue EC Dir. 575/2011 (today Dir. 1104/2022 p.63/11.7.1)
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*s

8A Pentelis Str.
175 64 Athens, Greece Tel +30 210 94
85 800

geohellas.com
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https://www.youtube.com/channel/UC2PrBAu_Pkgwq-Kn6fR6tMg
http://www.linkedin.com/company/geohellas/
https://geohellas.com/
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