
1

Fine characterization of a standardized citrus extract and its effect 
on weaned piglet performances.

Dr Sekhou CISSE, Product R&D manager
Session 63 - Monoguthealth - Part 2



22023 EAAP

2

Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

Lot of interest in Citrus based products in Animal nutrition

Introduction

Poultry Swine Aquaculture
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Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

Introduction

Nature of the products

Citrus pulp

Source: Everigenia

Citrus zest

Technological processing

g/T of feed
Growth performances 

enhancer Kg/T of feed
Raw material substitution

Inclusion rate

But not all citrus base product are the same  ! 
Lack of standardization of the citrus based 

product used

Variability in the observed effect

Importance to improve knowledge 
regarding Citrus based product 

composition 

1 - Characterization
2 – Evaluation of SNCE dietary supplementation effect on weaned piglets’ growth performances

Standardized Natural Citrus extract (SNCE)



42023 EAAP

4

Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

MATERIAL AND METHODS
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Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

Material and 
methods

1 - SNCE Characterization

SNCE

…Apolar compounds 
characterisation 

GC-MS analysis

…Polar compounds 
characterisation 

Pectic 
oligosaccharides

Secondary 
metabolites

HPLC-UV analysis
HPLC-MS analysis

(Dereplication method)

HPLC-MS analysis
HPLC- ELSD Analysis

Phytomarker 
research

Quantification in 
feed and premix

5 different batches 
manufactured over 2 years
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Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

Material and 
methods

2 – Evaluation of SNCE dietary supplementation effect on weaned piglets’ growth performances

Trial protocol

D28 D70 D168

Growing - FinishingPost-weaningPiglet phase

Supplementation phase

Duroc x Landrace x Large white

Two treatments :

CTL group: Standard diet without supplementation
SNCE group: Standard diet + 250 ppm of SNCE from D28 to D168

12 replicates of 36 piglets per group
Wheat based diets without antibiotics, organic acids, enzymes, and probiotics.

Observed parameters

Growth performances : 
(ADFI, ADG, FCR)

Mortality

D42

Prestarter feed 14d Starter feed 28d Grower 1 feed 25d Grower 2 feed 25d Finisher feed 41d

D95 D120D0



72023 EAAP

7

Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

Results
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Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

Results

1 - SNCE Characterization

Few apolar compounds in the SNCE

106 Pectic oligosaccharides identified and classified 
according to their molecular weight
 

More than 30 secondary metabolites in the SNCE 

Eriocitrin Naringenin

Hesperidin

Citric acid Caffeic acid

SNCE Mass Spectrometry Profile after SPE purification
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Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

Results

1 - SNCE Characterization

UV280nm profile (Secondary metabolites) of 5 
different SNCE batches manufactured over 2 years

ELSD profile of 5 different SNCE batches 
manufactured over 2 years

No inter batches variation in the 
composition of SNCE
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Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

Results

2 – Evaluation of SNCE dietary supplementation effect on weaned piglets’ growth performances

D28 D70 D168

Growing - FinishingPost-weaningPiglet phase

FC
R

p= 0.0016, T-test

**

AD
G

 (k
g/

da
y)

p= 0.0426, T-test

*

Mortality :

CTL: 1.85%
SNCE: 1.85 %

AD
FI

 (k
g/

da
y)

p= 0.1113, T-test
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Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

***

FC
R

p= 0.0003, T-test

Results

2 – Evaluation of SNCE dietary supplementation effect on weaned piglets’ growth performances

D28 D70 D168

Growing - FinishingPost-weaningPiglet phase

AD
FI

 (g
/d

ay
)

**

p= 0.0064, T-test

AD
G

 (g
/d

ay
)

p= 0.2009, T-test

Mortality :

CTL: 0%
SNCE: 0%
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Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

Results
        Hesperidin

Stimulation of short-chain fatty acid production (acetate and butyrate),

Inhibition of the growth of pathogenic bacteria (Unno et al, 2015)

Stimulation of the growth of Lactobacilli (Estruel-Amades et al, 2019)

Stimulation of the growth of bifidobacteria (Gwiazdowska et al, 2015)

Change in the fatty acid profile in chicken (Hager-Theodorides et al, 2021)
 

       Naringenin
Stimulation of short-chain fatty acid production (acetate, butyrate and volatile fatty acids) (Shengyong et Zhu, 2011)  

Inhibition of growth of certain pathogenic strains (including E. coli and S. aureus) (Parkar et al, 2008)
 

          Caffeic acid
Action in intestinal morphology by stimulating the production of chlorogenic acid (Zhang et al, 2018): 

Increased of the height of intestinal villi

Increased of the ratio Villus Height: Crypt Depth…
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Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

Positive effect of SNCE on piglets’ growth performances during post-weaning and finishing period :
- Bodyweight gain
- FCR

Conclusion

2 – Evaluation of SNCE dietary supplementation effect on weaned piglets’ growth performances

1 - SNCE Characterization

SNCE is a standardized product 
- No variation in terms of composition
- No variation in terms of concentration of active compounds

SNCE is a characterized product 
- Pectic oligosaccharides as major SNCE compounds
- More than 30 secondary metabolites

Strong hypothesis regarding it mode of 
action
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Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

Take-home messages: 

Citrus based product characterization is essential to:

- Better understand the variability of supplementing them in animal performances
- Better understand their mode of action

- Assess their standardization 

Conclusion
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Fine characterization of a standardized citrus extract and its effect on weaned piglet performances.

Thank you for your 
attention


