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ØContext: Pelleting improves dry matter digestibility and metabolic 
utilization of energy

α-1,6

α-1,6

α-1,4 

Amylopectine

Amylose

M
J/

kg
 D

M

DE ME NE
10

11

12

13

14

15

16

17

+0.61

+0.57

Pelleting improves net energy values not only because 
improved digestibility but due to better digestive and 
metabolic utilizations Labussière et al. 2015
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Material and methods

Animals

v 72 pigs (12 pigs housed in pairs / treatment)

v 52 kg BW

v Catheterized pigs : 
2 catheters in portal and jugular veins

v During the week after: 
• Digestive transit rate at slaughter after meals containing indigestible 

markers of liquid and solid phases

Experimental design

v 6 experimental diets : 
• wheat W vs maize M vs barley B based diets

 

• Distributed in 2 different presentation forms flour F vs pelleted P

v Feeding management: 
• 2220 ± 50 g DMI 
• 4 feed distributions per day (every 6 hours with free access)

v Over one week:
• Measurement of fecal digestibility
• Continuous measurements of respiration gas exchanges
• Blood kinetics before and after a test meal
• A supplementary fasting day to partition total heat (calculation of 

thermic effect of feeding)

ØObjectives of the study: Testing the effect of pelleting and botanical source on pig 
digestion and metabolism
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ØPelleting accelerates the transit kinetics of the solid phase of the wheat 
flour based diets 1 H after feeding in upper gastro intestinal tract

• Pelleting increased wheat-based diet transit kinetics
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ØPelleting accelerates the transit kinetics of the solid phase of the wheat 
flour based diets 1 H after feeding in upper gastro intestinal tract

• Pelleting increased wheat-based diet transit kinetics

(T
ita

ne
) M

ar
ke

r p
as

sa
ge

 ra
te

 th
ro

ug
h 

ea
ch

 
co

m
pa

rt
m

en
t (

%
) 

Stomach 1st part of small 
intestine

2nd part of small 
intestine

3rd part of small 
intestine

4th part of small 
intestine

Caecum 1st part of large 
intestine

2nd part of large 
intestine

0%

5%

10%

15%

20%

25%

30%

35%

40%

Wheat Flour Wheat Pellet Maize Flour Maize Pellet Barley Flour Barley Pellet

RSD = 7%
Pcompartment < 0.01
Psource < 0.01
Pform = 0.48
Pcomp*source*form < 0.01

1 hour after meal 60 to 85 % of the food remained 
in stomach

*
*

*

 P-Value < 0.05*

*
*

*



p. 6Pelleting and botanical source influence starch utilization in growing pigs

28/08/2023 / EAAP2023 / session 08 "Various topics in pig production" / Agouros

ØPelleting modifies the transit kinetics of the solid phase 6 H after feeding 
in stomach and small intestine
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ØPelleting modifies the transit kinetics of the solid phase 6 H after feeding 
in stomach and small intestine

• Gastric retention clearly shows two profiles among diets
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ØPelleting increases energy digestibility but may lead to metabolic inefficiencies 

Protein depositionNitrogen digestibility

Urinary nitrogen

TEF Heat Production

Energy efficiency
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ØPelleting cereal-based diets increases portal glucose appearance kinetics 
after a meal 
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ØPelleting cereal-based diets increases portal glucose appearance kinetics 
after a meal 
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ØPelleting cereal-based diets increases portal glucose appearance kinetics 
after a meal 
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ØPelleting cereal-based diets increases portal glucose appearance kinetics 
after a meal 

ØPelleting cereal-based diets increases portal glucose appearance kinetics 
after a meal leading to an asynchronicity of nutrient utilization
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ØConclusions and perspectives

• Pelleting influences differently the transit kinetics among botanical sources 

• Pelleting cereal-based diets accelerates the portal glucose appearance

• Pelleting increases energy digestibility 

• Consequences of pelleting at metabolic level are more complex to define : 
take care at asynchronous supply of carbohydrates and amino acids
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Thank you for your attention

Any Questions ? ? ? 
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