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Microbiota: the entire population of microorganisms (bacteria, fungi, archaea, viruses…) 
that colonize a particular location. 
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Intestinal 
Microbiota

Digestion

Metabolism

                    Immune system

Factors that affect the 
composition of the microbiota:

            Genetics

            Environment

            Diet
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Olive cake

• Residues of skin, bone, and olive pulp
• Potential source of fiber (mainly 

insoluble) 
• Energy digestibility coefficient: 

Moderately low (32.7% - 42.9%)

Reutilization of 
agroindustrial 

wastes: solving 
environmental 

problems caused 
by storage

Local product (highly 
available in the 

Mediterranean region): 
supports local economy

Reduce the 
quantity of 

cereals needed in 
pig diets. Less 
dependence.CIRCULAR 

ECONOMY



Rich source of 
phenolic 

compounds

Antimicrobial 
activity

Antioxidant 
activity
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Olive cake

Hydroxytyrosol and its 
derivatives, Luteolin, 
Apigenin, Oleanolic acid 
and its derivatives



Objective
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Evaluate the impact of incorporating two types 

of olive byproducts on Volatile fatty acids 

concentrations and fecal microbial composition
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EFFIPIG (RTI-2018-095246-B-C22)
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Types of Olive cake used in the study

OLIVES OIL INDUSTRY

OLIVE OIL

 WET OLIVE CAKE

EXTRACTION PLANT

INDUSTRIAL DRYING

PARTIALLY DEFFATED OLIVE CAKE (PDOC)

CYCLONE OLIVE CAKE (COC)

Obtained from the industrial drying 

process of the olive cake

The residual dust that accumulates in the 

cyclone decanters



Animals, diets and measurements

§ 30 male pigs Pietrain x (Landrace x Large White) of 47,9 ± 4,21 kg

§ 3 experimental diets

§ 10 animals per treatment
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T1  Basal diet (corn, barley and soybean meal)

T2  20% inclusion of PDOC

T3  20% inclusion of COC

Commercial 
diet

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Experimental diets

Fecal samples 
collection
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Dry matter, % PDOC COC
DM 91,94 94,24
Ash 6,76 7,77
CP 8,82 10,24
EE 11,62 16,81

Sugars 55,24 42,37
TDF 56,36 44,43
NDF 41,15 32,34
ADF 18,72 16,60

Lignin 3,04 3,48
GE (MJ/kg) 5381 5704

Dry matter, % T1 T2 T3

DM 88,45 88,97 89,37

Ash 5,42 6,12 6,21

CP 20,92 18,72 18,5

EE 3,86 6,52 8,06

Sugars 5,81 4,81 5,1

TDF 10,54 19,14 16,4

NDF 16,11 21,79 20,6

ADF 3,91 10,77 9,11

Lignin 0,85 4,15 3,88
GE (MJ/kg) 4382 4530 4610

Olive cakes Experimental diets 



Processing of samples and microbial data
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Microbial DNA extraction 
KIT: Mag NA Pure LC III de Roche)

              Amplification of the V3-V4 region of 16S rRNA genes

Bioinformatics analysis



Bioinformatics analysis
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Library verification

Quality evaluation (prinseq-lite) 

Sequence Analysis (QIIME2)

Elimination of denoised reads (DADA2) 

Taxonomic assignment (QIIME2)



Statistic analysis
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Volatile fatty 
acids

•  SAS

Alpha 
diversity

• Vegan package

• Kruskal-Willis test 

Beta diversity 
(PCoA)

• FactoMineR 
package

Differential 
analysis

• ALDEx2 package



 Volatile fatty acids
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T1 T2 T3 P-value

Total VFA 84,3b 104ab 112a 0,024

Acetic acid 64,5b 81,6ab 85,1a 0,037

Propionic acid 9,69 9,98 11,2 0,582

Butyric acid 5,67b 7,52ab 9,84a 0,044

Valeric acid 1,47 1,45 1,36 0,867

Caproic acid 0,26b 0,61a 0,72a 0,006



Alpha diversity
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No significant differences were found 
among the three groups

T3 T2 T1

A slight increase in microbial diversity 
was observed in the groups with olive 

cakes.

Does olive cake promote a slight 
increase in microbial diversity?



Beta diversity
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A distinct tendency of separation 

was noted among the samples of 

group C in contrast to the other 

two groups.

T3
T1
T2



Differential analysis
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T1 T2

Spirochaetota 1,94% 0,53%

Plantomycetota 0,38% 1,39%

T1 T3

Eggerthellaceae 0 0,3%

Allisonella 0 0,06%

dgA-11_gut_group 0,51% 0,11%

T1 vs T2 T1 vs T3



• Spirochaetota: phylum consisting in a wide array of pathogenic bacteria in pig intestine (Millar et al., 2011). 
Highly prevalent disease-causing agents (Paster, 2011). 

• Plactomycetota: promotor of the good functioning of the inmue system (Fuerst and Sagulenko, 2013). 

• Eggerthellaceae: polyphenol-degradation family with a postive role in gut microbiota by reducing 
pathogens and improving host gut health (Rodríguez-Daza et al,. 2021).

• Allisonella: strongly correlated with caproic acid production (Che et al., 2019). Caproic acid modulate the 
microbiota composition and stimulate the inmune system (Trachsel et al., 2022). 

• dgA-11_gut_group: involved in lipid metabolism (Deng et al., 2022).
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Olive cake, especially cyclone olive cake, is a remarkable by-product for promoting intestinal 
fermentation.

Incorporating olive cake into pigs' diets brings about significant changes in the composition of their 
microbiota:

§ An increase in the prevalence of beneficial bacterial populations, which contribute positively to the 
pigs' gut health and overall well-being. 

§ A decrease in the prevalence of detrimental bacterial strains, showing olive cake's potential to foster a 
more balanced and favorable microbial environment within the pigs' digestive systems.
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