Jiapes mic/is BIAJTyYeHHA?
- IIpo6siemu 3 E. coli?
- IIpoAyKTHUBHICTb IOPOCAT?
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BiagsiydeHHA Bl CBUHOMATKHU

CTpecoBui nepioa, A4 MNOPOCHT.

Mu HaMmaraeMocs BiAJIy4aTH MOPOCAT paHille, H[00 MiABUIUTH
NPOAYKTHUBHICTH CBHHOMATOK.

Bpasausi nopocara sierko iHQikywTbcs E. coli, Salmonella Tomo, 1m0
BUKJ/IMKA€ 3aXBOPOBAaHHA / Aiapelo B MOJIOAUX TBaPUH.

[lepioa Bia/ly4eHHs € 0COGJIMBO KPUTUYHHUM TA YyTJIMBUM AJIS1 MOPOCAT.

Y ueit nepioa MU CXWUJIbHI BUKOPUCTOBYBATH MiABULIEHUM PiBEeHb
aHTHUOIOTHUKIB.
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Hiapes — Escherichia coli

CTpecoBui nepioa, A4 NOPOCHT.

Mu HaMmaraeMocs BiAJIy4aTH NOPOCAT paHille, 00 MiABUIMUTH
NPOAYKTUBHICTH CBHHOMATOK.

Bpasiusi nopocara sierko iHQikywTbcs E. coli, Salmonella Tomo, 1m0
BUKJ/IMKA€ 3aXBOPOBaHHA / Aiapelo B MOJIOAUX TBAPUH.

[lepioa Bia/ly4yeHHs € 0COGJIMBO KPUTUYHHUM TA YyTJIMBUM AJIS1 MIOPOCAT.

Y ueit nepioa MU CXUJIbHIi BUKOPUCTOBYBATH MiABULIEHUM PiBEeHb
aHTHUOIOTHUKIB.
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bakTepia Escherichia coli

'pamMm-HeraTuBHa, PAKY/IbTATUBHO aHAEPOOHA, NAJIMYKOIOAiOHA OaKTepisl.
3BUYaVHUM MellKaHelb KMIIeYHUKA TeIVIOKPOBHUX OPraHi3miB.

OcHOBHUM LHUIAX Nepeaadi — Ppeka/bHO-0pa/IbHUM.
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YoMy nnopocqara Taki Bpa3JiuBi?

A7

HenepeTpaB/jieHuil 610K y ABaHAAUATHIATIA KU
Bucokuii piBens E. coli y ABaHagATUNAIIA KAIIIT]

&
~
E.Coli overgrowth in intestinal tract
_——
Diarhoea

Young piglets have low HCL secretion in stomach. Death

Stomach pH stays relatively high.
Low pepsine activity
high E.coli survival/multiplication

VET Excknio3uBHuit npepcTaBHUK Ha Teputopii Ykpainu: TOB “Betcepsicnpopykt” n U
SEH“";E M. BuwHese, Byn. Kuiscoka, bya. 6r « +380 68 385 84 35 « +380 44 536 93 40 I

PmmucT vetserviceproduct@gmail.com « vsp.company




Why are piglets so susceptible

Young piglets have low HCL secretion in stomach.

¥

Stomach pH stays relatively high

\ 4 ¥

Low pepsine activity high E.coli survival/

‘ multiplication

Undigested protein to duodenum

\ 4 \ 4

E.Coli overgrowth in intestinal tract
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Solution

1. Lower pH in the stomach
&
2. Kill / suppress pathogens like Escherichia coli

(the good solution is 1 AND 2, not 1 or 2!)
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Acids to reduce stomach pH

Consider acids with strong effect on the pH value
- formic acid
- fumaric acid
- citric acid
- phosphoric acid
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Acid need to reduce feed pH to 4,5

3,5
3
2,5
2
1,5
1

0,5

ET
SERVICE
PRODUCT

Int. Pig Topics 20-3
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Reduce bacterial content

Reduce the E.coli numbers in

Feed » Stomach » Intestine

Consider acids with high efficacy against E.coli
- lactic acid
- formic acid
- benzoic acid
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Effect different acids on growth level of pathogenic
Escherichia Coli pH 5

0 - Pathogenic E. coli
Growth level: . | KE8KO1:0145
new
generations /4 6 -
hours
4 -
2
Concentration (mMol / L)
0 T & ! v I T 1
0 100 150 200 250
2 -
-4 -
Kill level: 6 -
Less 8 |
generations / 4 ===Phosphoric Acid ==Lactic acid Formic Acid
hours 10
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Effect different acids on growth level of
pathogenic Escherichia Coli (pH 7)

Pathogenic E. coli

10 K88:K91:0149
Growth level: |

new 8
generations /4 6 -
hours
4 _
2 _
g/kg
0 T T T T T 1
0 2 4 6 8 10 12
-2 -
4 -
Kill level: -6 1
Less Formic acid ==L actic acid
_ -8 - ===Phosphoric acid Citric acid
generations / 4 o | Fumaric acid
hours
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Organic acid mode of action

Small organic acids I Large organic acids

Il
Can pass cell wall R-C-OH U R-C-O"  and the acid anions
/ - \cannot pass cell wall
Inside cell, acid C||D ?
dissociates R-C-OH w==== R-C-O- and H*
T
& R-C-O" and H* \ J
H+ is worded outside cell consuming all Cell Wa_” p _ath"«? enic cell, Le.
cell energy Escherichia coli, Salmonella, ..

Anions work against DNA
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Organic acid equilibrium

- -
|l |

R-C-O" + H*

R-C-OH T
——
Under low pH conditions, Under neutrol and high pH conditions,
equilibrium is on this side. equilibrium is on this side.
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Benzoic acid

Strong antibacterial

Active versus gram negative (enterobacteriae) and gram
positive.

Also activity against yeasts and moulds

Stomach and intestinal level
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Growth curves of Escherichia Coli in
presence of organic acids

120 -

100 -

80 -

60 -

40 -

20 -

0 -

e Control ===Formic acid «===Benzoic acid

-20 -
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Effect of organic acids on E.coli under
piglet intestine conditions

0

-0,1

-0,2
-0,3
-0,4
-0,5
-0,6
-0,7
-0,8
-0,9

-1

ionic aci actic aci enzoic aci
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Synergistic effect of Cinnamaldehyde
and organic acid against pathogens

120

100
80
60
4
|
n n i

E.coli 055:59 E.coli)128:H2 Salmonella enteriditis Salmonella
typhimurium

o

o

o

M Essoil mOrganicacid mEssoil +org. Acid
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Effect of essential oils against
coliform bacteria

Gastric conditions (Low pH) Thymol Cinnamal-
Coliform dehyde
Control 5,83 a 5,83 a
100 mg/L 4,68 b 5,74 a
500 mg/L 3,00 c 4,54 b
Jejunal conditons (Neutral pH) Thymol Cinnamal-
Coliform dehyde
Control 5,31 a 5,31 a
100 mg/L 4,62 a 3,72 b
1000 mg/L 1,13 b 0,81c
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Effect of Cinnamaldehyde
on invasion of IPEC-J2 cells by Salmonella

120
100
80
60
40

20

Invasion %

H Control ™ Cinnamaldehyde
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NuSana solution:

Sanaphorce 123

Reduces the pH in the stomach by using efficient acids

Reduces pathogenic bacteria efficiently in the stomach by
using efficient acids under low pH condition.

Works in the intestines by the effect of benzoic acid &
essential oils.

Synergistic effects between the essential oils and the organic

acids
4

Due to its effectiveness, a low dosage rate can be used
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Sanaphorce 123
usage

Piglets: As antibacterial acidifier to reduce stomach pH,
improve (protein) digestion, reduce pathogenic bacteria and
prevent diarhoea

Sows: lactation feeds to reduce spreading of pathogens via
sow feaces to piglets and support piglet performance

Grower/Finisher: To reduce infection pressure / impact of
gram negative pathogens on growing/finishing performance

(0,5-1,5 kg/ton)
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Sanaphorce 123
Piglet trial

3 kg/ton acidifier

On top application
Feed with AMGP

16 weeks after weaning
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Feed Intake

970
960
950
940
930
920
910
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890

880
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H Control M Acidifier
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Body Weight Gain
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W Control M Acidifier
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Feed Conversion Ratio

1,78
1,77
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1,72
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1,69

1,68
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Sanaphorce 123
Piglet trial 2

The objective was to evaluate the effect in the diet of piglets in the

nursery phase on performance parameters and cost of production, in
comparison to antibiotics or essential oils (only).

The test performed in Latin America, containing:
» 72 piglets (castrated males)
 Weaned at day 27 till 68

* Each treatment containing 8 replicates of three animals each
« 3 different treatments:

Antibiotic group: 1e feed: Amoxycicillin & Thiamulin, Ze feed: Lincomycin &
Spectinomycine, and oxycycline & Thiamulin in end feed.

Essential oils: eugenol, thymol, cinnamaldehyde, carvacrol and citral and dosed at 300
g/ton in all feeds

Sanaphorce 123 is a combination of formic acid, lactic acid, benzoic acid, thymol and
cinnamaldehyde and dosed at 2.0 kg/ton.
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Sanaphorce 123
Piglet trial 2

Antibiotic Essential oil Sanaphorce
123
Starting weight (kg) 7.157 7.156 7.162
Ending weight (kg) 24.504 ab 23.477 b 26.680 a
Daily weight gain (g) 423 b 398 b 476 a
Daily feed intake (g) 664 666 750
Feed Conversion Ratio 1.55 1.67 1.57
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Sanaphorce 123
Piglet trial 2

Feed Cost / kg of gain

1,1

1,05

0,95
0,9

0,85

0,8
Antibiotic Essential oil Sanaphorce 123

B Antibiotic Essential oil ® Sanaphorce 123
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