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What are seaweeds?

Irish moss

Sea lettuce Chondrus crispus

Macrocystis pyrifera Ulva lactuca

A
Erown
alga
Alaria
esculenta

WAGENINGE N[N
For quality of iife

Possibilities of Seaweed

U

® L LN Y
Feed the entire world population ofi . ] Resource for bio-plastics
with only 2% of the sea surface ®
o
[
[ 3
é b k
e )
r Wave absorption and
Q. uptake of metals

Resource for
bio-fuel and

chemicals m
v 1

Livestock feed

e

Mature conservation and positively
affect the fish population

)
T
&=

Alternative for manure




120 ......................................................................................................
== Total
100~ == Freshwater fish ... ...
? == Algae
= == Molluscs
Why seaweeds*
c
o
': ..................................................................................................
[&]
=
8
a
35 2580
30
E EUUE DI'I'I"I"I"I"I"I'
T 25 =
E 8 199?12000 2003 2006 2009 2012 2015
E 150 E c
B 20 E U vooveeee
= ® CDMM
2 15 100 2 == Crustaceans
"E- 1[" ‘-E 8 — DiadmmDLIS ﬂSh .....................................................
=] = . .
= = == Marine fish
5 Miscellaneous ... ™

e
[
L
L
= on
[
Production (Mt)
»

]
qu q,ﬂl,.- # q}h # 'Hl,.- R_} ':t'.l 'Hl,.r .-\:l,.- h F'ED' ':b 4 .................................................................................................
FANE A ) g & wﬁhﬁﬁ@w@'@wﬁw@bm@ S
FIGURE 5 | Mumber of algas producing companies curmsntly operating in Europe (starfing activity since 1826). The values shown represant the numiber (left axis) and =
the accumulated {mght axis) number of companies per year from the companies cumanthy active.
(Araiijo et al., 2021) 0= . | T T T T
1997 2000 2003 2006 2009 2012 2015

Date (year)

(Naylor et al., 2021)




Why seaweeds?

Dry Crude Crude Crude
Seaweed Matter Ash Protein Fat Fibre NDF ADF ADL
Phaeophyceae (brown)
Laminaria 97.5 14.9 20.5 3.0 13.3 35.6 28.8 N/A
japonica
Chlorophyceae (green)
Ulva sp. 93.6 51.3 14.6 1.15 N/A 21.0 7.45 3.2
Rhodophyceae (red)
Halymenia 90.6 19.0 18.5 1.69 1.83 N/A N/A N/A
palmata

Units in % on a DM basis
(Ribeiro et al. 2021)



Why seaweeds?
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Why feed them to piglets?

* Low feed digestibility

Weaning

* High intestinal permeability Low animal welfare and
farm profitability!

e Enteric inflammation —
Solutions???

* Post-weaning diarrhoea

) ) * Depressed growth performance
Pre-weaning gut Post-weaning gut P & P —




Objectives

To use L. digitataas functional ingredients in
Seaweeds havea piglet diets Tojourknewledge; no
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To evaluate the effect of alginate lyase
supplementation to increase its potential
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Effects on the muscle metabolism:

Mechanisms of adaptation?

Signs of stress?




Live animal trial Ciofol | Cortl | b | AL
DM 89.4 89.6 89.5
CcP 18.5 17.0 17.4
30 recently weaned Large White x Duroc piglets CF 39 40 11
Four experimental diets: Ash 5.9 6.4 6.3
] GE (cal/g) | 4390.2 4306.1 4339.5
Control - (wheat, maize soybean meal-based)
LA - 10% Laminaria digitatareplacing control, with no added salt
DAY -5 DAY 0 DAY 7 DAY 14

LAL - LA + 0.01% alginate lyase (Costa et al., 2021)

v scowreioo . 4 Slaughter
electrocution and
l exsanguination)

Adaptation to environmental =+ Controlled feed intake * Controlled feed intake + Measurement/weighing  of
conditions and attributed -+ Daily collection of rejected + Daily collection of rejected the gastrointestinal tract (GIT)
diets feed, faeces and urine feed, faeces and urine + Sampling of GIT contents
* Sampling of tissues for Omics
(Il analysis
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Omics analysis

50 mg of sample were -

; - Gel bands were Peptides were transferred into
Muscle suspended in cold acetone . vials for LC-MS/MS analvsis
e (10% TCA, 0.1% DTT) and transferred into a well e Yy

plate and digested

- disrupted ) -
( ’\wﬂh trypsin
0 amanannanne N,..I

Tissue was

ground in liquid 7 ~~
S o N
Protein quantification 20 pg of protein were @

was performed using loaded into a gel and
the RCDC™ kit separated in two bands
(Biorad) after short migration

Vortex (1 min), incubation (30 min, 4°C,

1400 rpm), centrifugation (10 min, 4°C,
15,000 rcf), vacuum dried (4 hours, 25°C) . Derivatized solution was

‘~ o transferred to vials and injected in

GC-MS within 24 hours

NIST

National Institute of
Standards and Technology
U.S. Department of Commerce
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50 mg of sample were 1
suspended in
chloroform:methanol:water
solution (20:50:20 v/viv)

o Two-step derivatization
1) Residue resuspended in 50 pL methoxyamine in pyridine (20 mg/mL), incubation (90 min, 30°C, 400 rpm)
2)  Addition of 50 pL of MSTFA (N-methyl-N(trimethylsilyl) trifluoroacetamide), incubation (30 minutes, 37°C, 400 rpm)




Reslilts: enntext
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Results: proteomics

LA vs con LAL vs control

LAL vs LA

0
PC1 (42.2%)



Results: proteomics
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Results: Metabolomics

A- Mannitol, B-Threonine.
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Summary
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In the future...

1. Studying the metabolism of other tissues using the same approaches would
complement these results.

2. Comparing the meat vs muscle proteome could reveal if results /7 vivo translate into
changes on the edible tissue.

3. Studying the effect of these diets on finishing pigs would better reflect conditions of
the meat industry.
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possible!
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