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Introduction

89 Mtons
biomass waste

= 170 Mtons
CO2 eq.

Grape is the world’s largest fruit crop, with an annual
production exceeding 67 Mtons.

Mediterranean basin area possess 62% of global wine
production which results in the production of high by-
products amounts (220% of the entire grapes’ biomass) in
winery industry.

Wine by-products are rich in polyphenols and flavonoids like
procyanidin B1 and B2, gallic acid, caftaric acid, catechin,
guercetin, and resveratrol.

Many studies demonstrating the powerful antioxidant
properties of these polyphenols and their ability to act as
potent free radical scavengers.
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The use of synthetic
antioxidants such as
butylated hydroxyl
anisole (BHA) and
butylated
hydroxytoluene (BHT)
has been linked with
possible toxicity (liver
damage and
carcinogenesis in
animal studies).
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Other studies
demonstrate that the
dietary
supplementation with
synthetic vitamin E
significantly increased
the risk of prostate
cancer among healthy
men.
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The bacteria selection
mechanisms towards
antibiotic resistance
led to their ban as GP
in livestock, thus there
is an intense searching
for alternative natural
solutions to promote
growth performance
and enhance host
health.



Sustainable
poultry
production
thought
upcycling
biowastes.

A —

Constructing
biorefineries

Prototyping
of natural
feed

1 additives. r

N’
Polyphenols
act as ROS
Scavengers
reducing the
dependence

on synthetic
Vit. E.

A—

A*d

B-glucans can
serve as
prebiotics
improving the
gut health.

A —



Previously, we individually evaluated the response of three winery by-products: ground

grape pomace (GGP), wine lees extract rich in yeast cell walls (WYC), and grape stem

extracts rich in polyphenols (PE) in broilers chicken diets (supplementary to vitamin E).

Limitations:

 The level of grape pomace having substantial amount of antioxidants was not
appropriate to supplemented in broilers diet due to high content of fibers.

 The wine lees exposed positive outcomes possibly due to b-glucans but was poor in
terms of antioxidant compounds.

* The stems were an unsustainable source of antioxidants due to persistence
extractions protocols and low yield.

— —
Thus, the current project aims to investigate the effect of the partial or Natural

complete substitution of synthetic Vitamin E by exploiting different Vs
biorefineries of winery by-products in broilers diet. Synthetic
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B-Glucans content
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Experimental design

200 Ross 308 broilers, 1
day old
5 experimental treatments

(4 pens/group),

Basal diet (maize and

soyabean meal) based 35 days, 3 feeding phases:

on VitE requirements, \ 0-10 starter, 11-24
Control Antibiotic M growing, 25-35 finishing

(55mg/kg zinc
bacitracin)

25 mg total
polyphenols/kg feed,
and 0.14% wine lees

(150mg b-glucans)

50 mg total
polyphenols/kg feed,
and 0.14% wine lees
(150mg b-glucans)
100 mg total
polyphenols/kg feed,

and 0.14% wine lees
(150mg b-glucans)




Experimental analysis

At the age of 35 days, 40 broilers (8 per treatment and 2 per replicate pen) were randomly selected and sacrificed

Polyphenols Blood biochemical Breast and thigh muscle Immune-oxidative
encapsulation, analysis and oxidative (carcass quality parameters, genes expression (RNA
extraction of wine status (enzymes, total MDA, total antioxidant extraction in liver,
lees and beta glucan antioxidant activity, activity, fatty acids spleen, bursa of
SRR oxidative stress determination) Fabricius)
process

biomarkers)






Productivity traits. R VQ *% “ ‘0‘

CON ANTIB W25 W50 w100 SEM PVALUE ‘
Initial BW (g) 43.8 44.0 43.6 43.6 43.6 0.106 0.793
BW starter (g) 304.1 311.0 305.6 306.6 301.7 2.043 0.730
BW grower (g) 1413z2b 14452 1381° 14292b 1392b 8.512 0.088
BW finisher (g) 27623 27273 2565P 26963 26463 23.769 0.056
AFI starter (g) 319.2 319.6 310.8 316.1 316.9 2.111 0.731
AFl grower (g) 1386 1356 1352 1346 1347 6.226 0.233
AFlI finisher (g) 19342 1812ab 1756P 18492b 18222b 21.162 0.087 ‘
AFI (0 to 35 days) (g) 36407 3488b 3419 3511b 3486" 23.142 0.021 ‘
FCR (0 to 35 days) (g) 1.34 1.30 1.36 1.32 1.34 0.007 0.109
@




Blood analysis
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Blood biomarkers
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Blood antioxidant analysis

SOD CAT GPX GST
30- P=0.308 25— P=0.805 2.5+ P=0.799
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Quality parameters (1)

Breast L o+ b*
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Quality parameters (2)

Thigh muscle

L* b pH 24
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Antioxidant activity O
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Thigh muscle
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Immune-oxidative genes expression
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Fold change
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Bursa of Fabricius
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Fold change

Fold change

Bursa of Fabricius
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-Complete substitution of synthetic vitamin E by
winery by-products did not affect broilers
productivity.

-Hemartological parameters, blood health indices,
and carcass fraits were not substantially affected
by partial and complete substitution of vitamin E.
-Inclusion of AGP did not further support broilers
performances.

HOWEVER

-Transcriptional signatures of immune-
oxidative indices revealed non-linear effect
of vitamin E substitution indicating that 26mg
of polyphenols were not enough to
substitute by 25% the Vit. E requirements.

-Both 50 and 100 mg of
polyphenols by grape pomace
extract in combination with 150
mg b-glucans from wine lees
assessed as rational strategies to
substitute by 50 and 100% vitamin
E, respectively, in broilers diet.

Recommendation

Considering the results as a whole,
the 50% substitution of Vitamin E s
more sustainable.




Stage 1
Screening with

targeted and
untargeted
tools the
polyphenols
presented in
winery by-
products.

Stage 2

Assess the transfer

efficiency of the
polyphenolic
compounds into
the edible meat
muscles of
chickens.

30%

COMPLETED

Stage 3

Monitor changes in the gut
microbiome structure in
ceca using Whole Genome
Sequencing. The omics
analytical tools will aim to
assess the changes in ceca
microflora and provide
insights for the gut
resistome pool (ARG). This
was the main reason why
the treatment of antibiotics
as GPs was enrolled.

Stage 4

Monitor changes
in the gut
integrity including
cytoprotective
mechanisms
lumen from
duodenum,
jejunum, ileum,
and ceca using
RNA-sequencing.

O

Stage 5

Combining winery
by-products and
citrus CPEO
carotenoids
extracts to
substitute vitamin
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Function 2 [20.1%)

Canonical Discriminant Functions
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Function 1 [59.3%)

Discriminant analysis performed for pooled immune-oxidative genes expression data

Groups
) con

B ANTIB

@ was

A wWs0
w100
4 Group Centroid



Feeds fatty acids

CON
ANTIB
W25
W50
W100

SFA

16,12
16,16
15,95
14,51
16,01

MCFA

12,48
12,46
12,33
12,59
12,34

LCFA

3,64
3,71
3,63
1,92
3,67

MUFA

24,47
24,89
24,44
24,89
24,46

PUFA

59,41
58,94
59,61
60,61
59,53

UFA SFA/UFA

83,88
83,84
84,05
85,49
83,99

0,19
0,19
0,19
0,17
0,19

Q3

5,04
4,99
5,12
5,14
5,13

Q6

54,00
53,54
54,09
55,05
53,99

Al

0,15
0,15
0,15
0,15
0,15

Tl

0,29
0,29
0,29
0,26
0,29

HPI

6,55
6,55
6,64
6,62
6,63
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