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* Evaluate novel extraction procedures (US, Mw, enzymes) for obtaining phycocolloids

*Valorise the insoluble residue of seaweed and seagrass species

* Fully characterize the extracted products using advanced analytical tools

* Evaluate their potential use in food-related applications

* Assess the environmental sustainability from a life-cycle perspective

* Communicate with the priority stakeholders
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Overview of seaweeds and
seagrass used in the project

Gelidium sesquipedale

* Agar-rich extracts
* Lignocellulosicfractions from the residue

Alaria esculenta, Laminaria saccharina,
Ascophyllum nodosum

Posidonia oceanica

* Alginate-rich extracts

= * Lignocellulosicfractions : . . .
* Lignocellulosicfractions from the residue

%= . PBijoactive extracts
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Preliminary results
Agar-based Extracts

Production of agar-based extracts from Gelidium using simplified extraction protocols

NaOH
pre-treatment

US = Reduced extraction time (4-fold) while preserving yield

Agar-based extracts

Hot water
+

Sonication

Martinez-Sanz et al. Algal Res. (2019)
NaOH
pre-treatment

Carbohydrate (%) | Protein (%) Ash (%) Mw (kDa)
- Pre-treatment: more purified agars, but Commercial 83 1.5 4.3 196
partial degradation (lower M,) HW 42 10.6 34.7 840
- Non-purified extracts: richer in prots, HW-US 30 11.3 36.4 485
minerals & polyphenols > TT Bioactivity NaOH+HW 66 4.0 11.9 487
r & NaOH+HW-US 51 7.3 13.9 265
v
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Preliminary results

Cool
e 2
4

Heat

- Gelation mediated through the formation of agarose double helices and bundles upon cooling

Agar-based Hydrogels
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- No melting upon heating

- Similar gelling T and mobility of cross-linking points

- Non-purified extracts form softer gels - Large syneresis
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Preliminary results
Agar-based Hydrogels

SAXS Temperature-resolved experiments 90-95°C
(b O Commercial 25°C Heat!ng
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Preliminary results

Agar-based Hydrogels For Probiotic Encapsulation

v’ B. pseudocatenulanum CECT 7765: Isolated from the stools of 2
breast fed infant ’

v’ Ability to reduce obesity-associated inflammation by restoring
the lymphocyte-macrophage balance and gut microbiota
structure in high-fat diet-fed mice
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w
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Preliminary results 7

Agar-based Extracts as Packaging Films

Films from unpurified agars:

v" No need of plasticizer

v" Positive impact in mechanical and water
barrier performance

v Improved resistance to high humidity
conditions and retained film structure

v’ Greater light blocking capacity, inhibiting

[Eiommercial+30%Gly |

OH+30%Gly]

:

IHW+N;6;-?;O%GIy| [HW-Us+Na

Pro 1053 to a greater extent the UV-light
0, .
£ (GPa) TS (MPa) &8 | (kg-mis-m?-Pa) degradation of B-carotene
ial +
fg;;gf; cial 33£03% |683+1027| 7.9+12¢ | 0.86+0.05%
gg;)‘g‘f; clal + 21+01° | 455500 [ 108+37¢ | 099007 ~e-conmar sy
jial + - —e—HW-US
gg;:gf; cial 16+01c | 385+58% |146+56b| 1.28+0.06% Zos ) T
HW 0.7+0.1¢d 178+4.49 | 106+4.6°| 0.66+0.01° i D
HW-US 14+05¢ | 292+7.3% | 93+21° | 066+0.05°
?;ZQE/HW ¥ 0.6+0.1¢ 252+05¢ |225+1.9% | 0.76+0.152 "
NaOH+HW-US + ° 0 20 40 60 80 100 120 140 160
20%Gly 1.7+01% | 354+10° | 161+2.0¢ | 1.00£0.742 3
t\{;;\; Martinez-Sanz et al. Food Pack. & Shelf Life (2019)
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Preliminary results

Valorisation of Gelidium Residues
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Valorisation of Gelidium Residues

o [ o |
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Extraction
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Preliminary results
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HZO
(Kg:m/s- m2 Pa)

1.03+0.26°
0.69 £0.22°
1.03+£0.18°2
1.22+0.13°
0.99 £0.09°

1.11+0.17°
0.83 £0.07 @

v" All the fractions showed film-forming
capacity

v FTIR and NMR: Agar remaining in residues

v" Simplified procedures resulted in greater
yields and improved properties of the
films, even outperforming benchmark
biopolymers such as starch
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Preliminary results

Valorisation of Posidonia oceanica Residues

Blends of lignocellulosic fractions with

starch
i, £
ol
T RGN . * ﬁ:;%:\\
E ﬂ
* Greater yields with the simplified protocols
* Similar water barrier properties attained for the films
r any ) Benito-Gonzdlez et al, Int. J. Biol. Macromol. (2018) 118, 542-551

w
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Preliminary results

Valorisation of Posidonia oceanica Residues
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Hydreélysis Hydrolysis
F2A F3A
t
y"/ﬂaloachingxt\"‘, Basic
and 'i‘"il" “ treatment
soxhlet —) -
g 3
F2 F3 Hemicellulose-containing NANO F2 and
Hydr*lysis Hydrolysis NANO F2A fl|mS
JANO ED | * Good compromise in terms of
e,  NANOF2|  NANOF3 o mp |
mechanical and barrier performance

\/ \/ «  While reducing the amount of
purification steps

Patent Application: P201830650- Procedimiento para obtener nanocristales mediante
tratamiento dcido a partir de biomasa lignoceluldsica — in process of PCT

r

an ’ Benito-Gonzalez et al , Cellulose (2019) 26, 8007-8024
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Highlights

v" Simplified protocols have been implemented for the valorisation of seaweed
biomass

v" Avoiding some of the purification steps, result in materials/ingredients with different
properties but added functionalities

v Less purified agars can be used as encapsulating matrices for probiotics (showing
improved protection) and/or as biopackaging materials with superior performance
than pure agar films.

v" Residuals from seaweeds after agar extraction can also be used for developing high
performance cellulosic films. Less purified fractions show good performance,
additional functionalities and better cost efficiency

v" Residuals from the seagrass Posidonia oceanica can similarly be valorised to produce
lignocellulosic fractions and crystals with great potential for food packaging
applications (Patent application P201830650)
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Next Steps and Timeline

)

* Alginate extracts: characterization and valorisation of residues

* Food applications of extracts

* LCA of products and processes

* Dissemination and stakeholder engagement

Alginate extracts
Food applications
LCA

Dissemination
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