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The piglet stomach

Post-weaned piglets has a stomach pH around 4.
Due to immaturity, piglets are not able to consistently keep a low pH.

« Conseqguence 1: Protein indigestion
« Pepsin activity (pH 2-3.5)
« inflammation, gut disorders,
« ...and DIARRHEA.

« Conseguence 2: Pathogen growth

« Optimum gut pH levels
E. coli 6-8

Streptococci 6-7.5
Salmonella 6-7.5
Staphylococci 6.8-7.5
Pseudomonas 6.6-7.0

* Proliferation of microflora and
pathogens ...and DIARRHEA.
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Acid Binding Capacity at pH 4 (ABC-4) of feed ingredients

- A plain titfration method: measured as the amount of acid in milliequivalents

(meq) required to lower 1 kg of an ingredient or diet to a pH of 4.
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Effects of varying the ABC-4 in diets with or without pharma ZnO

200 B ANSAS STATE
ABC-4 x ZInO, P =0.026
®)) 150
35 150 141 Recommended range of ABC-4
~ values for post-weaning piglets.
o
O ABC-4 value Phase 1 Phase 2
2 (meqg HCI/ kg) (0 to 10 d) (11 to 24 d)
100
<
Minimum 200 250
Maximum 250 300
50 -

Low ABC-4 High ABC-4

Pharma ZnO*
*3000 ppm

Reduced ABC-4 values as an alternative to high ZnO diets,
without impairing piglet performance.
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HiZox®, a potentiated zinc oxide

- Has average density, large particle size, and high
specific surface area

Lag time (minutes) - E. Coli

Time without bacterial IHiZox.
multiplication is longer

Standard : i _
a InO

pigChamp IHiZoXx. |StandardZnO
. proeuropa | @ 110ppm | @ 3000 ppm

i a b

b <005 Final BW (kg) 17.93 16.51
ADG (g/d) 424 .34 358.8p
0.00  0.003 0.005  0.01
ug Zn/ml media FCR 1.44b 1.71@
Zentek and Vahjen, 2012 P <005 Morales et al., 2012

HiZox® unique physico-chemical properties, optimal dissolution kinetics, higher
digestibility, stronger antibacterial effect = better in vivo performance |m.mine
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Objective of the Study

This study aimed to evaluate the effects of diets containing
different levels of a potentfiated Zn source, PIn (HiZox®,
Animine, France) in low ABC-4 diets on growth performance,
fecal score and dry maftter (DM).
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Materials and Methods
mi] Kansas State University, USA

m 240 male piglets (DNA 200 x 400, BW 5.90 + 0.05 kg)
0 weaned at 21d; 12 pens of 5 animals each

. o GLIMMIX procedure of SAS;
v 2 phase diets (phase 1 dO-10; phase 2 d11-24) + acidifiers P < 0.05 = significant

0.05 <P <0.10 = tendency
Z 24d of study

Q Growth performance; Fecal score and diarrhea incidence

Positive EU Med High
Control PZn PZn PZn

Std ZnO HiZox®

¢ 3,000 ppm
¢ 2,000 ppm

¢ 150 ppm
¢ 150 ppm

Treatments

ABC-4in Phases 1 and 2
KANSAS STATE
296 mEq/kg | 209 mEq/kg | 221 mEq/kg | 230 mEq/kg UNIVERSITY
309 mEqg/kg | 253 mEq/kg | 258 mEq/kg | 265 mEq/kg Noimine  (w)
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Phasel
Ingredients, % Control PZn PZn PZn
49.6 50.1 50.0 49.9
16.1 16.0 16.0 16.0
15.0 15.0 15.0 15.0
2.00 2.00 2.00 2.00
9.75 9.75 9.75 9.75
2.50 2.50 2.50 2.50
0.44 0.44 0.44 0.44
0.62 0.62 0.62 0.62
2.57 2.57 2.57 2.57
0.50 0.50 0.50 0.50
Formicacid RN 0.50 0.50 0.50
E e 0.42
0.02 0.07 0.11
296 209 221 230
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Growth Performance
Phase 1 (d0-d10)



Growth performance, d0 to d10 (Phase 1)

175 ADG, g/day s 175 ADFI, g/day 1.6 F/G
Diet, P=0.002 Diet, P=0.016 L 1,41 Diet, P=0.02
+ HiZox ®, P<0.05, fi + HiZox ®, P<0.05, fi , + HiZox ®, P<0.05, fi
150 HiZox ®, P<0.05, quadratic 150 HiZox ®, P<0.05, quadratic 141 HiZox ®, P<0.05, quadratic
125 122 122 195 122 122 1,2 1 06 1.07
1
100 100
0,8
/5
/75 0.6
50 50 0.4
25 25 0,2
O O O oy e .
Positve EU  Med High Posive EU  Med High Posifive  EU ~ Med  High
Control PZn  PIn  PIn Control PZIn  PIn  PIn Confrol PIn  PIn  PiIn

Increasing addition of PZn improved ADG, ADFI, and F/G; KANSAS STATE
performed better or equal to pharmacological dose of ZnO
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Growth Performance
Phase 2 (d11-d24)



Growth performance, d11 to d24 (Phase 2)

500 ADG, g/day 600 ADFI, g/day 1,6 F/G
NS NS 1 4 NS
550 + HiZox ®, P<0.10, quadratic ,
450 430 420 510 >20 | 120 121 124
410 410 500 490 490 1,2
400
450 1
350 400 0.8
0,6
300 350
300 0,4
250
250 0,2
200 200 0 N |
Posiive EU  Med High Posiive EU  Med High Positive  EU ~ Med  High
Control PZn PZn PZn Control PZn P7n P7n Control PZn PZn PZn

KANSAS STATE
UNIVERSITY

No significant differences were observed; there was a tendency
for a quadratic increase in ADFl with increasing PZn levels
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Growth Performance
Overall (d0-d24)



Growth performance, d0 to d24 (overall)

325

300

275

250

225

200

ADG, g/day 400 ADFI, g/day 1.6
Diet, P<0.1 308 Diet, NS
+ HiZox ®, P<0.05, quadratic + HiZox ®, P<0.1, quadratic 357 1.4
295 350 343
584 395 331 1,2
274 ]
300
0,8
250 0,6
0,4
200
0,2
150 0 N |
Positve EU  Med High Positve EU  Med High Positive  EU Med  High
Control PIn  PIn  PIn Control PZn  PIn  PIn Control PIn  PIn  PIn

Tendency for higher ADG with High PZn, while increased
PZn levels quadratically improved ADG and ADFI.
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Fecal characteristics
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Fecal dry matter atd 10

30 NS
S
2 29
©
© 28
(]
E 57 3 27,5
26,9

z 26,5
S
3 2

25

Positive Control EU PZn Med PZn High PZn
In the first 10 days after weaning, PZn presented a KANSAS STATE

good confrol of diarrhea as pharmacological ZnO UNIVERSITY
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Frequency of fecal consistency at d10

19% 11%
8% 19%
75% 25%
50%
259 58% 53% 58% 617%
0%
Positive Confrol EU P/n Med P/n High P/n

Hard Firm mSoft mUnformed mWatery

UNIVERSITY

PZn can replace pharma ZnO with similar fecal consistency;
Increased level of PZn increases hard feces consistency

} KANSAS STATE
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Conclusions

* |In summary, the use of PZn as an alternative to
high ZnO maintains comparable performance
and fecal consistency while enhancing growth
performance.

 The use of PZn during the first 10 days after
weaning could present an effective way fto
alleviate PW stress and diarrhea.

HiZox.

 The combinafion of HiZox® and low ABC-4 potentiated zinc oxide
concept is an effective way to replace the high

dietary levels of zinc oxide used in nursery piglet mn|m|nz
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Thank you for
your attention!

Dr. Yron Joseph Manaig
R&D Manager for Monogastrics
ymanaig@animine.eu
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