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Dietary manipulation strategies are recommended to reduce the impact of pig production
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v N excretion significantly decreased by 28.5% with a lowering of dietary CP content
v" Mean emissions of NH3 decreased by 34.4% with a lowering of dietary CP content

3  Wang et al., 2020. Agriculture, Ecosystems and Environment 289: 106748
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10 g/kg dietary CP reduction reduced climate change
impact of a ton of feed by 101 kg CO2eq. It corresponds to
an 8% decrease of climate change impact

Cappelaere et al., (2021). Front. Vet. Sci. 8:689259.
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Lowering CP level on growth performance
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Synthesis of NEAA in pigs is related with the availability of EAA and glucose. The direct supplementation of NEAA in
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free form may alleviate the need for their de novo synthesis when AA nitrogen is limiting.

4  Gloaguen et al. 2014
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Risks and opportunities in increasing the inclusion of free AA in the low CP diets
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Performance
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Feeding intact proteins to monogastric |Feeding free amino acids or hydrolyse:
farm animals proteins to monogastric farm animals
m m Free AA induces a higher postprandial peak of insulin compared to feeding intact proteins.

© (ie=] ng c_® O I They have a synergistic effect in stimulate muscle protein synthesis after meal ingestion.

Feeding animals with diets reach in free AA and peptides can also increase AA catabolism
and therefore result in inefficient use of AA
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HYPOTHESES Performance
A diet with a better synchronism between blood AA and glucose release can improve

protein utilisation efficiency in pigs and reduce environmental pollution
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Modulate the Amylose/Amylopectin ratio, by replacing conventional corn
with Waxy corn cultivar in a low-protein diet, on growth performance and
intestinal health of weaned pigs

Blood Glucose

Concentration

I un =] =
h [—] h [—

In vitro cumulative glucose release, % of starch

=

Zhou et al. Journal of Animal Science and Biotechnology (2022) 13:78

Time

N . Modification of
—— a . .
— Amylose/Amylopectin ratio
Type of starch Amylose (%) Amylopectin (%)
Amylomai 48-77 23-52
e 100% Corn Waxy - LP =
Banana 17-24 76-83
=& 50% Corn Waxy + 50% Corn - LP Corn 1725 7583
=e= 100% Corn - LP High-amylose corn 55-70 30-45
wn= 50% Corn Waxy + 50% Pea - LP Potato 17-24 76-83
e 100% Pea - LP Rice 15-35 65-85
Sorghum 25 75
Cassava 19-22 28-81
160 200 240 Wheat 20-25 75-80
Incubation time, min Waxy <l >99
Yam 9-15 85-91
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Experimental design

CTR group:
y ' - 30 piglets as positive control;
< - Fed a standard weaning diet with
’Mh— B medium-high crude protein
- p—_— content (d0-d14: 18.0%; d14-d28:
16.6%; d28-d49: 16.7%)

LP group:

: ﬂwﬁﬁ . - 30 piglets as negative control;
B e - - . - Fed a standard weaning diet with a
= - —— low CP content (d0-d14: 16.0%;
d14-d28: 14.7%; d28-d49: 14.5%)

90 piglets
(25+2 days old)
LPHA group:
= | - 30 piglets;
- Fed a standard weaning diet with the
,Lh__ iy same protein content as the LP diet;

- Diet enriched in amylopectin
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Diets composition

Phase 1: d0-d14 Phase 2: d14-d28 Phase 3: d28-d49
Ingredients, %

CTR LP LPHA CTR LP LPHA CTR LP LPHA

Former food from Bakery 18.0 18.0 18.0 17.4 20.4 19.8 0.0 0.0 0.0

Milk wey 10.8- —0-4- 94 56 —5-6— 5.6 00 0.0 0.0

S Waxy corn 0.0 0.0 15.0 0.0 0.0 15.0 0.0 0.0 I

Barley 10.0 10.0 10.0 10.0 10.0 10.0 15.0 15.0 14.0

Wheat 10.0 10.0 10.0 8.0 10.0 10.0 10.0 10.0 1¢.0

Corn flaked 7.0 7.0 0.0 7.0 7.0 0.0 0.0 0.0 0

Wheat bran 6.4 6.1 6.1 3.0 6.9 6.5 0.0 0.0 0

Barley flakes 5.0 5.0 5.0 5.0 5.0 5.0 0.0 0.0 0

Wheat middlings 5.0 5.0 5.0 5.0 7.0 7.0 12.5 13.9 9
WI COTICETIIate 39 0.0 0.0 7.7 0.0 0.0 5.0 0-6 —0.0

R i

—€orn 32 8.0 0.0 13.0 7.0 00 36.9——44-> 217

Sunflower meal 3.0 3.0 3.0 3.0 3.0 3.0 0.0 0.0 0.0

Egg powder 3.0 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0

Crude Protein 18.0 16.0 16.0 16.6 14.7 14.7 16.7 14.5 14.5

~____ Amylose / Amylopectin 013 0,17 0,09 0,30 . . 0,17 0,05 | 0,15 0,15 0,09

CTRTStandara weaning diet; LPT Low CP content; LPHAT LOW protein content enriched In amylopectin
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Data collection and sampling
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16 samples/group/time point
Microbic profile
Ammonia
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Lesion score Index
Diarrhea score
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Results

Body weight (g) mCTR mLF mLPHA
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1 CTR: Standard weaning diet; LP: Low CP content; LPHA: Low protein content enriched in amylopectin ALMA MATER STUDIORUM



Results
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Results
Feed intake (g/d)
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CTR: Standard weaning diet; LP: Low CP content; LPHA: Low protein content enriched in amylopectin ALMA MATER STUDIORUM
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Results

Feed to Gain ratio

25 n.s.
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Results

At d10 and d42 post-weaning, no effect of the diet on:
- Post-weaning diarrhoea index

- Faecal ammonia excretion

- Faecal calprotectin concentration

- Lesion Score Index for tail and hears
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chaoi

Results

Faecal Alpha diversity at d10 and at d42
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Results

Faecal beta diversity d10 and d42 .
Diet: d10 (R2=0.05, P=0.72); d42 (R2=0.06, P=0.30)
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CTR: Standard weaning diet; LP: Low CP content; LPHA: Low protein content enriched in amylopectin ALMA MATER STUDIORUM
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Results

LEfSe analysis
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Considerations

In the first 2 weeks post-weaning, the increased amylopectin in a low CP diets, maintain the same performance that
a diet with higher CP level (18% vs 16%);

Maybe the low cocked starch in the Phase 1 and Phase 2 diets of the LPHA group (no corn flakes), can be a
cofounding factor in evaluating the effect of the high Amylopectin diet in maintain the growth performance of the
pigs when the protein was further restricted.

The d10 represent the post-weaning acute inflammatory phase, the higher microbial diversity as well as the
abundance of Prevotella in pigs fed high amylopectin diet, indicates the positive modification of the substrate
available for the gut microbiota.

The absence of effect on faecal ammonia excretion should be deeply investigated. Anyway the largest part of the
ammonia > urea is excreted with the urine, so is not possible to take conclusion on the nitrogen efficiency of pigs.



Conclusions

v' This study provides data on the effect of the modification of the

Amylose/Amylopectin diet on the performance of post-weaning pigs fed

restricted CP diet.

v’ Further data are needed to explore the proper Amylose/Amylopectin ratio on

this class of animal as well as in growing pigs.

v" For the Italian pig PDO production system, could be of interest exploring the
use Waxy cultivar in low CP diets. Indeed, the PDO regulations do not

distinguish between corn cultivars but pose limits on the type of crop used
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Thanks for your attention!

Paolo Trevisi
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