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Intestinal Health
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AGP Improves Production & Profitability
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The micreorganism will fight back
during this bielegical warfare

Transfer of antibiotic resistance

Major ooufiry
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-Don’t just replace AGP’s with
therapeutic antibiotics

DANMAP 2004
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Alternatives to AGP

® Probiotics (Direct-Fed Microbials)
¢ Herbs, Spices, and Essential Qils
* Acidifiers and Organig Acids

e Prebioticsy
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Probiotics

Prooiotics Banefit Host-Vicroflora Symboiosis

“Inhibit the growth of pathogenic bacteria by CE”
(Nurmi & Rantala, 1973)

—Produces lactate and SCFA = | orl GIT
—Competes for attachment to the gut lining
—Competes for nutrients available in the GIT
—Stimulates the intestinal associated immune system

—Stimulates mucus secretion

Lactobacilli adhere to the surfaces of
epithelial cells and inhibit adhesion of E. coli

v
Sherman et al., 2005
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Probiotics Cultures

Bacteria: Lactobacillus, Bifidobacterium,
Bacillus, and Enterococcus.

- Yeast Sacharomyces.

— Few species of microorganisms can be considered for
use in probiotics products due:

+ Limited ability to culture
» Application constraints (i.e. water chlorination).

+ Stability during storage

J Used for decacles for feed preservation
— prevents microbial deterioration
> Receni use of Organic Acids
— Antimicrobial control agent in feed and water

> Cornrmon OA in pouliry nuirition

Butyric Acid Sorbic Acid
Acetic Acid Tartaric Acid
Citric Acid Lactic Acid
Fumaric Acid Formic Acid
Propionic Acid Benzoic Acid
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VFA concetrations in the cecum of broilers
during growth. -
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Invasion of Salmonella Enteritidis in
epithelial cells in vitro is influenced by
short-chain fatty acids
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Increase of Villus Height of Piglet (42-98d)

Na-Butyrate
0.17% (n=5)

234 304* T +30%

Control (n=5)

Length of lleum
Villi, um

Source: Galfi et al., 1991
*P<0.05

( Acidifiers and Organic Acids

* Benefits:
— 1 gastric proteolysis: AA dig.
— 1 mineral digestibility: Ca, P, Mg & Zn.

— Antimicrobial activity, specially
Salmonella and E. coli (Gram- bacteria).

— Supply of energy to the intestinal mucosa.

— Intestinal development.
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Prebiotics

Indigestivle dietary cormnponenis that promote
intestinal health of the host

* Promotes symbiotic fermentation: 1 CE.

— Fructooligosaccharides (FOS, oligofructose and inulin).

— Trans-galactooligosaccharides, glucooligosaccharides, raffinose
glycooligosaccharides, lactulose, xylo-oligosaccharides, stachyose.

« Stimulate the immune system: enhancing intestinal
humoral immunity.

— B-glucans, Arabinoxilans.

Mannan Oligosaccharide

Inner & Outer
Cell Wall

Inner ‘(glucan)

Whole yeast

Extract Outer (mannan)
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Type-1 Fimbriae

.
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Meta-analysis

broilers
Trials Ave. Age Negative % Difference
(Days) Control Bio-Mos
Body wt, g 34 42.2 2, 1re 2,1902 +1.95
FCR, g/g 34 42.2 1.8792 1.837° -2.25
Mortality, % 19 42.6 5.5822 4.366P -21.78

Hooge (2004)
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MOS enhances mucus protection
of gut mucosa
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(Smirnov et al., 2005)
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Syn“érgistiff;effect of MOS on the GIT
e

* Inflammatory response reduced

i
* Protective barrier enhanced ;—

 Microbial ecology stabilized ‘
* Nutrient absorption function improved

= better performance & health
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Advantages of Prebiotics

« Easier handling and application

— sitable to heat and pressure incurred during feed
processing.

» Can stimulate the growth of culturable and
unculturable bacteria.

* Econornic advantage.

Increases the animal own supply.

Alleviates the adverse effects of ANF
(e.g. arabinoxylans).

Increases nutrient digestibility

C

Moclulate intestinal rnicroflora,

9/2/2008
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Commercial Exogenous Enzyme

| SUBSTRATE ENZYME EFFECTS |

Protein Protease, Peptidase
Supplementation of

" gvies: endogenous enzymes
Lipids Lipase
Phytate (phytin complex w/ P, etc.) Phytase Enhance plant phosphate use
Hemicellulose (grains) Hemicellulase
Pentosans (xylose, arabinose) Pentosanase
Aiians M nose Reduction of intestinal viscosity —
B-giu Ll enhance nutrient digestibility.
Pectins (plant protein sources) Pectinase

ligosaccharides (mannans, galactans, etc.) a-galactosidase

Cellulose (plant cell wall) Cellulase, Cellobiase Cellulose digestion - release nutrient |

High dietary

. Enzyme O
fiber content o\ jomentation W
w

S Y T

Polysaccharides Oligosaccharides

(NSP) Polysaccharides T solubility,
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Jejunum digesta viscosity (Cps) of tom poults

BT Corn Wheat + Xylanase Wheat - Xylanase
¥ Santos et al., 2003

: :-\"‘ !
i : W
7.300 EXU/kg 50%
1.800 BGU/kg

Enzyme + Wheat (50%0) Diference

= + %
Body Weight, g 350.7° 380.52 +8.5
FCR, g/g 1.5558 1.493b 42
AMERN, Kcal/kg 2,204b 2,4552 +11.4
* N Retention, % 35.0P 41.42 +18.3
& & P<0.05
i, Santos et al., 2003
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Dendrogram of PCR-DGGE Bands from

Ileum Content of Toms (16wk)

t = Diversity
a-b = P<0.05
ab

Santos et al., 2003

Wheat + Enzyme
-l Triticale
Triticale + Enzyme

/ i 28

Age (Days) Santos et al., 2006
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Enzyme Blend and Performance of Broilers (42d

b

Corn-soy Corn-soy + Allzyme SSF
. 200g/tn
Diets

Beta-Glucanase
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Enzyme complex
working synergically

Corn-soy Corn-soy + Allzyme SSF

. 200g/tn
Diets Ramesh et al., 2004

_—

Poordigestion bMadslomce/

" substrate for bacteria

Pathogens in hind gut cause inflammation that

r i ion in the for :
suppresses digestio the foregut Bedford (2002)
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Yeast Extract

Functional nutrients from yeast

Yeast

Cell Wall

Outer cell wall (mannan
A ’ oligossacharides - Bio-Mos)

p

| \!( " p internal cell wall

(glucomannans - Mycosorb)

- 3

i . y

.0
.0
'o
.0

NuPro - yeast extract from
Saccharomyces cerevisiae 1026
produced through Alltech’s ) ) )
proprietary production technology Protein, nucleotides, peptides,
vitamins, amino acids, enzymes

Yeast Extract Composition

50% Crude protein
— highly digestible and consistent protein source

* Rich source of vitamins & minerals

* Rich source of glutamate, free amino acids
— improves palatability

* 5-7% Nucleotides
— improves immunity & gut health

* Rich source of inositol
— improves cell growth & repair

9/2/2008
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Nutritional Value of Yeast Extract

(um?) = Control ™ 5% Nupro®

™ 10% Nupro® B 15% Nupro®
42000

Bohorquez et al. (2007)
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Nutritional Strategies

Antibiotics

* Herbs, spices and essential oils

+ Acidifiers and

* Probiotics

» Synbiotics
* Prebiotics
* Enzymes

Nucleic Acids

organic acids

-\

Decrease
microbial load

|

-~

Shift microflora

Competitive exclusion

Promote intestinal health

Factors for Application Solution
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* Diet can affect enteric microflora and modulate the
intestinal tract to a healthy state.

* Several nutritional strategies to modulate the microflora
are available in the market, which many has great
potential to promote intestinal health.

* Research has shown that combination of feed additives
strategies can be used to achieve good intestinal health,
growth performance and control of enteric pathogens and
benefit food safety

Dept. Health & Biomedical Sciences

! FLormpA HosprTaL
CoOLLEGE OF HEALTH SCIENCES

Anael.Santos@fhchs.edu
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