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Our Approach



Our Approach

“Nature as a model”



Alliaceous: the starting point

The complex chemistry of Alliaceae: 

Instantaneous degradation to other secondary 
compounds



ALLIUM COMPOUNDS:

ALL OF THEM ARE SIMMILAR?

ALL OF THEM HAVE THE SAME PROPERTIES?



Different extracts having different properties, selecting the most interesting ones.

Our alliaceous extract, in comparison with other garlic extracts is:

 Stable, standardized and traceable 

Guaranteed quality control and shelf-life.

 High thermal resistance.

WHAT DID WE SEE?

Propyl propane thiosulfinatePropyl propane thiosulfonate



What makes us different?

Advantages of PTS / PTSO against other allium compounds:

 Naturally present in onion

 Patented

 Increased thermal stability

 Standardized Standardized

 Traceable

 Broad spectrum antimicrobials

 Anti-parasitic properties

 Immunomodulatory properties





 1. Natural, safe and healthy product.

 2. Very effective to reduce the presence of parasites, pathogenic bacteria and moulds.

 3. Increases the defensive capacity of animal against breathing and digestives pathological 
process.

 4. Cost-effective solution to improve performance parameters.

 5. Available in liquid and powder form with different concentrations.

 6. Compatible with organic acids and most of common vegetable extracts, showing synergism 
in some cases.

 7. Patented.

 9. Scientifically tested in a lot of different trials worldwide.

 10. QC control methods available for traceability and stability tests. Heat-resistant.



PTS/PTSO Apps



Unlike other products of alliaceous available in the market, GARLICON offers a strict 

quality control that guarantees the richness of its active principles.

There are also standardized and published methods of analysis to guarantee traceability 

both in the product and in the feed.

Quality control



PTS

PTSO

It is observed that 95% of the organosulphur compounds that constitute GARLICON are PTS 
and PTSO, maintainning this activity  at different temperatures and throughout the storage



What differentiates us from other alliaceous compounds?

Garlic oil Allicin

Comparative with other products

There is hardly any content in PTS /PTSO It is observed how rapidly allicin is degraded 
to other compounds such as ajoene



Comparative with other products

Chinese Extract (Allicin 1%)



TESTED EFFICIENCY



 Legal definition: Seasoning and flavouring premix for organoleptic feed additives.

 Its active ingredients are standardized, homogenized: each batch has the same active 

content. This is only achieved with a high quality control and is the guarantee of the 

repeatability of the results. 

 Stable product with high thermal resistance Stable product with high thermal resistance

 Long shelf life

 Manufactured under the ISO 9001 and FAMI QS certification



FUNCTIONS OF GARLICON:

1. MODULATION OF THE MICROBIOTA:

1. It is a product that modulates the intestinal / ruminal flora:

• Reduces number of Enterobacteriaceae (E. coli, Salmonella) ->lower incidence of  
diseases

• Respect the number of beneficial bacteria (lactobacilli, bifidobacteria)>  better use of • Respect the number of beneficial bacteria (lactobacilli, bifidobacteria)>  better use of 
nutrient energy

2.The effect on the flora results in the improvement of the animal's immune system capacity    
to face challenges (infections, stress).

• The intestinal mucosa is responsible for 70% of the immune response, any alteration 
of the mucosa has effects on health and productivity

3. As a consequence of the better mucosal state, there is a direct relationship between the 
use of the product and the improvement of animal growth. That is, animals improve their 
zootechnical performance.



FUNCTIONS OF GARLICON:

2. NATURAL ANTIMICROBIAL

•Helps control and prevent intestinal infectious processes of different etiology:

•Gram-positive and Gram-negative bacteria

•Protozoa, coccidiosis and other intestinal infestations

•Mycosis

3. MODULATION OF THE IMMUNE SYSTEM

•Immunomodulatory effect

•Anti-inflammatory (Inhibits the genesis of pro-inflammatory cytokines)

•Immunopotentiator (greater efficiency in vaccine processes)

• Increased resistance to viral infections



Mechanism of action: Bactericidal:

-Alteration membrane permeability (thiol groups) opening pores and cell lysis

-Inhibition of metabolic pathways involving cysteine and disulfide groups.

Modulation of the intestinal microbiota: The effect on flora results in improving the ability 

MECHANISMS OF ACTION

Modulation of the intestinal microbiota: The effect on flora results in improving the ability 

of the animal's immune system to face challenges (infections, stress).



• Products Safety has been assessed and confirmed with in vitro and in vivo tests.

• No genotoxicity neither hepatic alterations.



No hematological alterations during 90 days consumption No alterations in blood biochemistry

No alterations in the study of pathological anatomy Absence of liver and stomach DNA damage in rats



ANTIMICROBIAL ACTIVITY



In vitro studies

Bactericidal activity

Salmonella enterica subsp. enterica - MIC90/MBC90 (µl/ml)

Typhimurium (28) 2.5 / 5

Rissen  (10) 1.25 / 2.75

Derby (7) 2.5 / 5

O:4[5],12:i:- (8) 1.67 / 2.5

Anatum (3) 2,5 / 5Anatum (3) 2,5 / 5

Enteritidis (5) 2.25 / 4.1

Newport (1) 1.25 / 1.67

London (1) 1.25 / 1.67

Kapemba (1) 1.25 / 1.67

Cholerasuis (1) 1.25 / 1.67

Global results 2.5 / 5 

* Study conducted by Universitity of León (Spain)



In vitro studies



In vitro studies



Campylobacter spp. (50 isolated) MIC90/MBC90 (µl/ml)

Campylobacter  coli (18) 50

Campylobacter  jejuni (25) 50

Campylobacter  upsaliensis (8) 50

Global results 50

Otras cepas MIC90/MBC90 (µl/ml)

In vitro studies

Bactericidal activity

S. Intermedius (dog isolated) (9) 0.262/0.348

S. aureus (human isolated) (77) 1.67/2

Staphylococcus spp. (global results) (86) 1.67/2 

MSSA (human isolated) (35) 1.67/2

MRSA (human isolated) (42) 1.67/2

P. aeruginosa (human isolated) (28) 1.919/2.5 

Pasteurella multocida (swine isolated) (16) 0.125/0.4

Brachyspira hyodysenteriae (47 field isolates) 12,5/100



Antifungal activity

Agar diffusion Method Growth inhibition halo (mm)

Strain 100 ppm 50 ppm

Candida magnoliae 38 30

Candida krusei 29 18

Candida parapsilosis 17 15

In vitro studies

Cryptococcus spp. 22 20

Aspergillus niger 35 29

Aspergillus flavus (aflatoxina B1producer) 20 16

Aspergillus flavus (aflatoxina B2 producer) 22 18

* Study conducted by DMC Research Center. CSIC (Spain)



In vitro studies

Antifungal activity

Microscopic image (x1000) of the cellular reduction of Z.balli after exposure to 
different concentrations of Garlicon. A) Control , B) 250 ppm for one hour C) 1000 ppm 
for one hour.

* Study conducted by DMC Research Center.



Resistance to  in vivo infections

Resistance to Salmonella infections

Figure. In vivo protection against Salmonella enterica subsp. enterica
serovar Typhimurium infection in spleens and livers after oral dosing of
mice with natural compound from Alliaceae (150 ppm of Garlicon 40)
for 3 days before Salmonella infection. (*) P 0.05, indicating the
statistically significant difference between the numbers of bacteria
infecting organs compared with placebo-fed control mice.



INTESTINAL
MICROBIOMA MODULATION



Cecum Ileum

Modulation of microbial communities of ileum and cecum
of laying hens by massive sequencing techniques:

• Modulation of immune response
• Increased of digestibility and nutrient absorption efficiency

Intestinal microbiota modulación

Control Control
30 days 30 days



INMUNOLOGÍA

IMMUNITY



Capacidad inmunomoduladora in vitro
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Evaluation of immunosuppressive activity of GARLIC on 
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Immunomodulatory activity 
in the production of IL-8 in 
epithelial cells of human 
colorectal adenocarcinoma 
(Caco-2).

Caco2

In vitro immunomodulatory capacity

ANTI-INFLAMMATORY ACTIVITY

Modulation of the immune 
function in the production of 
IFN-γ in human leukemic T 
lymphocytes.

Jurkat

IMMUNOMODULATOR ACTIVITY
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In vivo studies in intestinal inflammatory model
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Figure . Evolution of the body weight of mice with colitis DNBS treated with 
different doses of PTSO..

Figure: Effects of PTSO treatment
on the weight / length ratio of the
colon in mouse DNBS colitis.
Groups with different letters
indicate significant differences.



In vivo studies in intestinal inflammatory model

Figure. (Left): Influence of PTSO on the expression of IL-1β or TNF in mouse colitis. The groups with different letter differ statistically
(p <0.05). Figure (Right): Influence of PTSO on the expression of IL-6 or IL-17 in mouse colitis. Groups with different letters indicate
significant differences.



POULTRY
NATURAL SOLUTIONS



Salmonella: reduction in laying hens

33.000 hens, 150 
ppm in drinking 
water, 7 days



n = 33

Control

Antibiotic

Dieta normal 
ad libitum

20 days 

STOOLS
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&

Increase in productivity in laying hens

n = 33

n = 33

Oxitetraciclina 
(300mg/L)

Drinking water

Garlicon 40 
(300mg/L)

Drinking water

20 days 
treatment

EGGS
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before treatment af ter treatment with Garlicon

.

•Beneficial groups are increased while decreasing pathogenic groups.

•GARLICON® seems to be effective increasing population of lactic acid groups by a direct 
elimination of competitive microorganisms that could be pathogens in certain situations. 

* Study conducted by DMC Research Center/Prebia Feed Extracts (Spain)



Microbiota modulation

Figure 5. Influence of the extract of alliaceae on microbiota of 
the intestinal tract. • Analysis by molecular biology techniques 

(ARISA).



Research of antimicrobial residues in eggs: Analysis of 
oxytetracycline and organosulfur compounds (thiosulfonates)

•High Efficiency Liquid Chromatography (HPLC)

•Ultra Resolution Liquid Chromatography (UPLC) with      
Mass Spectrometry detector (UPLC-MS)

Increase in egg production

Propil propano tiosulfonato 
(PTSO)

Figure 6. Chromatograms PTSO (blue) and egg (green)
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Figure 7. Determination of antimicrobial residues (PTSO and 
OTC) in egg.

Increase in egg production

0

200

400

3 7 10 15 22 3 7 10 15 22

µg
/K

g

Time (days)

Alliaceae extract (PTSO) Oxytetracycline

Límite detección < 100 ppb

Garlicon leaves no residue in the egg or meat, so it does not require safety time and can 
be delivered to the animals until the last day before slaughter or while laying the eggs.
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Figure 8. Cumulative average 
weight of the egg. 

Figure 9. Distribution of egg 
categories according to size

Increase in egg production
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•Blank bars: control group eggs. 

• Black bars: eggs from hens that received the extract 
of alliaceae (300 mg / L GARLICON 40®).
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Figure 11. ω-3 Fatty acids Figure 12. ω-6 Fatty acids

* *

Nutritional improvements in egg
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Figure 13. ω-9 Fatty acids

*

•Blank bars: control group eggs. 

•Bars in black: eggs from chickens that received the 
extract of alliaceae. 

P <0.05 indicates significant statistical differences 
between the treated and control groups.
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Figure 13. Saturated fatty acids Figure 14. Trans fatty acids 
(elaidic)

*

Nutritional improvements in egg
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•Blank bars: control group eggs.

•Black bars: eggs from chickens that received the extract 
of alliaceae (300 mg / L GARLICON 40®). 

P <0.001 indicates significant statistical differences 
between the treated and control group.
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Figura 15. Cantidad de cistatina 
en huevo

Figura 16. Cantidad de 
ovotransferrina
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Nutritional improvements in egg

13

Control Extracto de aliáceas
0

Control Extracto de aliáceas

Barras en blanco: huevos del grupo control. Barras en negro: 
huevos procedentes de gallinas que recibieron el extracto de 

aliáceas (300 mg/L de GARLICON 40®). * P <0,01 indica diferencias 
significativamente estadísticas entre el grupo tratado y control. ** P 

<0,001 indica diferencias significativamente estadísticas entre el 
grupo tratado y control.



Improvement of productivity in layer hens

3.000 animales
Aplicación en  agua de 

bebida. 150 ppm 
Duración = 15 días



Increase in productive parameters in broilers

Figure. Effects of dietary 
inclusion of propyl propane 
thiosulfonate (PTS-O) on final 
BW (A), feed intake (B), and 
feed:gain ratio (C) of chickens 
in experiment 1. a,b Bars with 
different letters were 
significantly different (P < 
0.01). Values are means (8 
replicates of 6
birds each) with their SD in 
bars.



Increase in weight gain



Reduction of enteropathogens



Modulation of gut microbiota



Control de coccidiosis



In vitro Anti-coccidial effect (Eimeria 
acervulina)

Reduction  of 
sporozoites

Proliferation of 
splenocytes

* Study conducted by Animal Parasitic Diseases Laboratory. United States Department 
of Agriculture, animal and Natural Resources Institute. USA



Body weight gain

In vivo Anti coccidial effect (Eimeria 
acervulina)

Reduction of oocysts 

* Study conducted by Animal Parasitic Diseases Laboratory. United States Department 
of Agriculture, animal and Natural Resources Institute. USA



Inmunostimulation 
post-challenge

Anti coccidial effect (Eimeria acervulina)

* Study conducted by Animal Parasitic Diseases Laboratory. United States Department 
of Agriculture, animal and Natural Resources Institute. USA



RUMINANTS
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Coccidia counts in faeces

Somatic cells reduction in cows

-Reduction of somatic cells (rumen boluses)

-Coccidios reduction

-Methane reduction

-Lactoreplacement: Immunomodulator

Rumen microbiota modulation and 
inmunoestimulant

Garlicon bolus application 
with several cows with 

clinical mastitis and 
evolution of RCS 10 days 
after the application of the 

bolus. PTS incorporated into the diet of cows and goats produce a modulation of the
population of rumen bacteria by reducing the emission of CH4 into the atmosphere.



Coccidia reduction in lambs

2 weeks, fed with 100 ppm of decoquinate or 100 ppm of Garlicon



Parasites and coccidia reduction
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Camino de Jayena 82 18620 Alhendín – Granada 
(Spain) 


