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Effect of feeding Candida utilis yeast on
iIntestinal development and health in post-weaning piglets
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Sustainable production Protein source

Utilize non-food biomasses 50-60 % crude protein
Lignocellulosic biomass
(@verland & Skrede 2017)
Seaweed (Sharma et al. 2018)

*- %c. “\. \k

" r! 0,41,-:. ._'.. .._..::_ -3, oS .‘,‘ A = S *
L 92 «'"',";‘,',,f a\
-*,;”";,.%;,:;‘ Production independent of - Improve mtestlnal health é& M
e clrmatlc condrtrons and cultivated area - . ‘o TEEERSSTRER
Uiy Stimulate immune system  [fsa

r P 3

\ (Vetwcka & Oliveira 2014) :;&3& S A
b X1 Y e T T T TR > ~h .
NG l ﬁ ) *" et o ".'\.‘C'{‘_\X iy~ S

RS Improved vrllus helght & crypt :k\ .-.,:‘.*j
depth (Bontempo et al. 2006) | R R
CPERMES WU R

Improved dlgestrbrlrty of B 3y

- protein and increased fecal " |

e DM (Cruz et al. 2019) L

5 ke - i : v,

X : %- ¢ "; S ;.f 5




i .' R, A e > 3
¥4 SR N

Ry e .

T ¥ 3 3 ]

Contents lists available at Science]jirecf

Livestock Science

ELSEVIER journal homepage: www.elsevier.com/locate/livsci

Candida utilis yeast as a protein source for weaned piglets: Effects on growth
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Highlights

Up to 40% of the crude protein in traditional piglet diets was replaced by
yeast.

The yeast Candida utilis was grown on local lignocellulosic biomass.
Digestive function improved and growth performance was maintained.
The digestibility of crude protein and minerals improved.

Intestinal villi-height and fecal dry matter increased.
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Hypothesis:
Yeast will Improve early post-weaning

gastrointestinal function and health
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Dietary treatments

40 % of crude protein from yeast

Ingredient, g/kg as fed Control  Yeast
Wheat 628.8 594.6
Barley 100.0 100.0
Oats 50.0 50.0
'Soybean meal 80.0 19.2
Potato protein conc. 33.8 9.1
Fish meal 20.0 4.8
Rapeseed meal 20.0 4.9
Yeast - Candida Utilis - 146.0
Rapeseed oil 19.7 23.4
Vitamins, minerals and amino acids 48.6 49.0
Y ttrium(IIT)oxide 0.1 0.1
Nutrients, g/kg of DM Control  Yeast
Crude protein 202.0 193.9
NDF 110.0 102.4
Starch 508.0 494.3
Crude fat 45.3 46.2




Experimental Design
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Sampling of 8 piglets from each treatment on day 0, 2, 4, 7 and 14 post-weaning.
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Fecal Score
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Critical period for post-weaning diarrhea
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Crude protein digestibility

Drop in digestibility in the Higher protein digestibility for
diarrhea period around day 4 to 7 piglets fed yeast (P = 0.033)
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Enzyme activity
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Brush border enzyme activity

Diets
—~ Nursing
Control
—~ Yeast
C . 4
-.q:) 2000 - = 100 = 80
S _ 3 90+ . _
Q1800 - Diet: P =0.070 o Diet: P=0.014 o Diet: P =0.098
= Day PW: P <0.001 O 80 Day PW: P <0.001 o Day PW: P <0.001
£ o 260 I
= 1600 - = _ =
= - 250
Ch 1400 E 601 e
>.. - -
= =
"'3 1200 1 I — -
g % 40 % 30 A
@ 1000 1 A 30- \I &
= < —1 201
= 8001 20 7 S
10 1 107
600 -
01 0
CIJ é -cll % 1'4 0 2 4 7 14 0 2 4 7 14

Day PW Day PW Day PW



Differentially expressed genes in jejujum compared to day O
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Jejunal gene expression patterns over time for control group
I1.5

A) Relative expression

Cluster 2

B) Cluster trend

n=1199

C) KEGG pathway enrichment by cluster

Th17 cell differentiation

Arginine and proline metabalism
Citrate cycle (TCA cycle)

Drug metabolism - other enzymes
Fructose and mannose metabolism
Glutathione metabolism

Glycolysis / Gluconeogenesis
fvnthesis - chondroitin sulfate / dermatan sulfate
Glyoxylate and dicarboxylate metabolism
Craidative phosphorylation
FPentose phosphate pathway
FPurine metabolism

Pyruvate metabolism

fine and other factor-regulated calcium reabsorption
Mineral absorption

Osteoclast differentiation

Proteasome

Protein processing in endoplasmic reticulum
Retrograde endocannabinoid signaling
Thermogenesis

Biosynthesis of amino acids
Carbon metabolism
Metabolic pathways
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Jejunal gene expression patterns over time for yeast group

A) Relative expression
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B) Cluster trend

C)KEGG pathway enrichment by cluster
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Upregulated KEGG pathways in yeast piglets on day 7
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Leukocyte transendothelial migration
Chemokine signaling pathway -

Fc gamma R-mediated phagocytosis

NF-kappa B signaling pathway ®
Osteoclast differentiation %
Glycosaminoglycan biosynthesis - chandroitin sulfate / dermatan sulfate . !
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Replacing 40% of protein in the diet with yeast:
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i Improved brush border
enzyme activity early
post-weaning

Improved post-weaning
development of protein
digestibility
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https://www.foodsofnorway.net/

