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Natural 
ingredients … 

not exclusively 
used in (animal) 

nutrition….  
 

Natural plant 
extracts for hair 

care … 



• Palital Feed Additives  
• Dutch / German joint venture (Paleon/Bewital) 

• Encapsulation and formulation specialist of feed 
additives 

• Base manufacturer of  

– Butyrates 

– Gradual release urea 

– Flavours & sweeteners 

• Vast experience and knowledge of the animal feed 
industry and additives 

 





PALITAL partner in Chile 



Spain has adopted a five-
year plan to combat 
antimicrobial resistance.  
 
 
Six strategies are included in 
this common plan for 
veterinary and human areas, 
aimed at promoting 
appropriate use, ensuring 
effective surveillance, 
promoting research and 
innovation, and the 
development of a 
communication and 
education plan. 
 
 
 
 
 
 
 
www.aemps.gob.es/publicaciones/publica/ 



Butyrate:  
an exceptional fatty acid 

• Is the most biologically active short chain fatty acid; 

• Is the end product of normal intestinal fermentation (by 
bacteria); 

• Is a natural attractant at low concentration; 

• Has an unpleasant smell; 



Science behind the benefits of 
butyrate has grown explosively 
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Medline publications with Butyrate in title or abstract 

10 000 peer-reviewed articles  
  4 400 human related 
  4 700 animal related 



Organic acids 

Formic Acid 
MW: 46,0  
pKA: 3,8 

Propionic Acid 
MW: 78,1 
pKA: 4,9 

Acetic Acid 
MW: 60,1 
pKA: 4,8 

Butyric Acid 
MW: 88,1 
pKA: 4,8 

Lactic Acid 
MW: 90,0  
pKA: 3,8 

Citric Acid 
MW: 192,0  
pKA: 3,1; 4,8; 6,4 

Butyric acid:  proven health effect (WHO)  



Biological functions of Butyrate 

• Energising the epithelium of the colonocytes (colonic barrier function) 
– Preferential source of energy for epithelial cells 
– Stimulates division and development of epithelium cells (Legartova et al 2014) 
 increases digestive surface 

– Stimulates mucin production (Jung et al 2015) 
– Reduces mucosal permeability and water loss 

 

• Modulating the immune system 
– Moderate butyrate signals the immune system: “all is well with the microflora” 
– Reduces mucosal pro-inflammation signalling 
– Butyrate inhibits inflammation normally induced by LPS (Nastasi et al 2015) 

 

• Modulating the gut microflora 
– Allows adherence of Lactic acid bacteria and repels E.coli (Jung et al 2015) 

 

http://www.ncbi.nlm.nih.gov/pubmed/24697692
http://www.ncbi.nlm.nih.gov/pubmed/24697692
http://www.ncbi.nlm.nih.gov/pubmed/24697692
http://www.ncbi.nlm.nih.gov/pubmed/26244071
http://www.ncbi.nlm.nih.gov/pubmed/26541096
http://www.ncbi.nlm.nih.gov/pubmed/26541096
http://www.ncbi.nlm.nih.gov/pubmed/26541096
http://www.ncbi.nlm.nih.gov/pubmed/26244071


Fatty Acids 
Energy (ATP) 

↑Membrane growth ↑Mucus secretion 

↑MUC2 
↑Tight Junctions 

↑Cell growth 
 

↓pro-inflammatory cytokines 

↓Salmonella invasiveness  

↓NF-kB 
 

1a: Energizing the epithelium 1b: Energizing the epithelium 2: modulating immunity 

3: modulating the gut flora 











Endogenous butyrate production 
 

Broiler (42 Day): (Ptak et al. 2015) 

• Crop: <1mMol 
• Duodenum: <1mMol 
• caecum: 5-9mMol 

Pigs (65 kg):  (Le Gall et al. 2009), Nielsen et al. 2014) 

• Ileum 0-3 mMol  
• caecum 6-16 mMol 
• colon: 6-16 mMol 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4363628/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4363628/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4363628/
http://journals.cambridge.org/download.php?file=/BJN/BJN102_11/S0007114509990924a.pdf&code=71ae126582b2c169a467b20ce538f628
http://www.ncbi.nlm.nih.gov/pubmed/25327182


Butyrate production in broilers does not start 
immediately after hatch 
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Van der Wielen, 2002 

Acetate 
 

Lactate 
 

Propionate 
 

Butyrate 



Introducing butyrate in the proximal GIT ? 
Is there a benefit for the animal ? 



Butyrate ‘in vivo’ performance benefits: 
 Review of effects in broilers (Moquet, 2016) 



Considerations about ENDOGENEOUS butyrate into 
the PROXIMAL GIT of pigs 

  
 

 
• Production is age related (cfr poultry): piglets < G/F pigs < sows 

 
• SI: site of feed digestion / nutrient absorption process , but hardly any 

natural butyrate in the stomach and proximal SI 
 
• Evolutionary  feeding behaviour  

• From rooting to high performance ‘starch’ diets 
• More co-products with lower digestibility 
• More enzymatic, less fermentative capacity 

 
• Production performance targets : > 35 piglets /sow /year 

 
• ‘Proximal’ pathologies 

 
 

 
 



Butyric acid and proximal disease 
Example: gastric ulcers 

o 80% of all pigs slaughtered in UK suffer 
from oesophago-gastric ulcers or pre-
ulcerative changes (Swaby and Gregory, 
2012) 

o Helicobacter Pylori causes targeted 
disruption of the gastric eptithelial-
barrier (tight junctions) and induces 
chronic gastritis (Wroblewski, 2011) 

o Other pathogens can also disrupt the 
intestinal barrier function (E. Coli, 
Clostridium, Vibrio..) 

o Supplemental Sodium Butyrate 
stimulates different gastric cells 
(thickness of gastric mucosa and gene 
regulation) (Mazzoni et al, 2008) 

o Butyric acid decreases and restores 
intestinal tight junctions permeability 
(Peng et al., 2009) 



Butyrate promotes the recovering of intestinal wound healing 
through its positive effect on the tight junctions 

Ma et al., 2015 
 

Bottom line:  
Butyrate treatment of cell cultures scratched to induced wounds, significantly promoted the process of wound healing, 
indicating the protective effect of butyrate on the intestinal mucosa (maintenance of intestinal barrier function). 
In addition, 2 of the main antioxidant enzymes, gluthatione peroxidase and intestinal superoxide dismutase, were 
significantly enhanced by butyrate treatment.  



Effect of oral supplementation with 0.3% Sodium Butyrate (NaBut) to 
gestating (> d 77), lactating sows and pre-weaned piglets on gene 

expression in adipose tissue and muscles in piglets 

Bottom line:  
Piglets born to sows that were supplemented with 0.3% butyrate during the last month of gestation, lactation 
and pre-weaning had a 15% higher body weight at 12 wk than controls.  
It may be mediated by increased substrate oxidation in butyrate treated animals, indicating that butyrate favors 
nutrient partitioning away from adipose tissue through downregulation of genes responsible for fatty acid 
synthesis and upregulation of genes involved in fatty acid oxidation. 

Lu et al., 2012 
 

Gene Back fat LD muscle Liver  

X Change  P-value X Change P-value X Change P-value 

PGC-1α 2.53 < 0.05 7.11 < 0.05 
 

1.77 < 0.05 
 

PPARα 1.6 < 0.05 
 

2.52 < 0.05 
 

0.75 > 0.05 

PGC-1α: peroxisome proliferator activated receptor gamma coactivator1 alpha 
PPARα: peroxisome proliferator activated receptor alpha 
 



• Performance improvement in young piglets (milk fed/prestarter/starter) 
– The pre-weaning NaBut (3kg/T) supplementation was most efficient to 

stimulate body growth and feed intake after weaning by reducing gastric 
emptying and by increasing feed digestibility (Le Gall, 2009) 

– Piglets that were orally force fed with 0.3% butyrate from day 4 untill day 21 
(weaning) had increased ADG by 13% vs. saline treated controls (Lu, 2012) 

– Butyrate supplementation (0.3%  to gestating sows and piglets enhanced 
postweaning performance, which may be mediated through increased 
substrate oxidation in butyrate treated animals (Lu, 2012) 

– NaBut added to the pre-weaning diet (0.3%) improved their performance. 
The difference persisted during the later fattening phase despite feeding the 
same diets (Hanczakowska, 2014) 

– 0.3% NaBut (DM) to piglets aged between 3 and 10 days of life and fed on a 
milk formula, increased daily body weight gain significantly versus control 
(Kotunia, 2004) 

– NaBut (treament 0.1, 0.2 or 0.4%) in weaner diets (> 28 days of age) did not 
improve animal growth performance (Biagi, 2007) 
 

Butyrate ‘in vivo’ performance effects in pigs 
 



Introducing (additional) butyrate in the distal GIT 
Is there a benefit for the animal ? 



Coated butyric acid reduces caecal Salmonella 
colonization in broilers 
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Butyric Acid – Against Disease  

• Reduces Salmonella counts in cecum and changes gene 

expression of Salmonella to prevent invasion (Van Immerseel 

et al, 2005) 

• Reduces effects of necrotic enteritis due to Clostridium 

perfringens (Timbermont et al, 2010) 

• Better resistance to coccidial challenge in birds fed previously 

butyrate (Leeson, 2005) 

• Coated butyrate reduces the concentration of Campylobacter 

in broilers by 2 log10 CFU/g. 

Butyric acid and distal GIT disease in 

poultry 



Dietary fiber and intestinal health in pigs: 

finding the right balance 



Butyric Acid – Against Disease  
Butyric acid and distal GIT disease: 

Example: Brachyspira hyodysenteriae 

Alvarez-Oronez et al., 2013 
Bach Knudsen et al., 2012t 

• Increase in protein to 
carbohydrate ratio 

• Highly digestible diets 
• Highly fermentable diets 

(prebiotics), 
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Conclusions 

• The biological role of butyrate, whether is naturally 
produced or added as a feed additive, is well 
established. 

• The result translates in beneficial systemic effects and 
improvements in feed efficiency, growth rate and less 
adiposity. 

• In animal production, ingested butyrate allows 
pathogen control, increased ration digestibility and 
decreases oxidative stress and cytokine synthesis, even 
at very low doses.  

• The target delivery of butyrate in the GIT is important 
to achieve the desired effect. 


