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Project title  Study of holopelagic SArgassum responsible of massive beachings: Valorization & 

Ecology on Caribbean coasts 

Project acronym SAVE-C 

Selected sub-topic(s)  

 

ü Theme 1: Characterization of Sargassum  
ü Theme 3: Collection and valorization of Sargassum strandings  
ü Theme 4: Impact of strandings and coping strategies  

Keywords diversity; functional ecology; life-cycle; degradation; biotechnological applications; 
agriculture; biomaterials 

R&D Categories of the 
project 

Fundamental research + Industrial research 
(Project at the interface between fundamental and applied research) 

Scientific questionings 

within this call 

1. In the aim to bring knowledge on Sargassum rafts responsible of massive beachings: 
which organisms live with Sargassum? How this diversity varies along the tropical 
Atlantic Ocean and throughout the degradation processes?  
 
2. The quality of the biomass to valorize depending of the physiology of the macroalga: 
what is the biochemical composition of Sargassum? Which environmental parameters 
influence the capacity of the alga to stay and develop rafts and mostly, to concentrate 
arsenic along rafting?  
 
3. How to collect and how to find a value from this huge biomass of Sargassum? Two 
sectors of applications are prospected with an innovative biorefinery model: agriculture 
and biomaterials 

Duration of the project 36 Months 

Total cost: 

3 960 728.58 € 

 

 

 

Grant requested: 

1 597 085.9 € 

 
Repartition of requested grants related to funding Agencies 

 
1. Principal investigators - Partnership 
The project brings together various Caribbean and metropolitan teams around the theme of massive Sargassum 
strandings along Caribbean coasts. The various partners involved in the project are known to produce work of 
high scientific quality and have already been involved in fundamental and applied research projects aimed at 
understanding certain ecological processes and enhancing marine resources, in particular macroalgae. The project 
currently has 14 partners requesting funds, including 2 partners using their own funds and service providers 
(Table 1). Detailed information on each Leading and Partner PI are given in Table 1. A CV of each Scientific 
responsible of each partner (PIs) has been uploaded on the plat-form ANR. 
 

2. Executive summary (Maximum 2 pages)  
Human populations in the Caribbean region, suffer repeatedly since 2011 from brown tides followed by 
significant sargasso strandings with catastrophic consequences for benthic fauna and flora and for human health 
and activities. The objectives of project SAVE-C are to obtain basic knowledge on Sargassum rafts, but also to 
find solutions concerning the massive beachings of Sargassum species on coastal areas. It is a contribution to 
three topics of the Sargassum call: Themes 1,3,4. The SAVE-C project will fill knowledge gaps about the 
ecologic functioning of the raft at coast and their threats in the Caribbean, but also propose solution to 
transform the stranding in socio-economic opportunities with a potential way of developing applications from 
abundant biomasses of macroalgae stranded on the beaches. 
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Main Objectives

1. The Sargassum raft is a remarkable and poorly known habitat

è to bring knowledge on which organisms live with Sargassum and how
this diversity varies with time and space, how this diversity interact
within raft ecosystem (WP1,WP2)

è The quality of the biomass to valorize depending of the physiology of
Sargassum: what is its biochemical composition? Which environmental
parameters influence the capacity of the alga to stay and develop rafts
and mostly, to concentrate arsenic along rafting? (WP3)



Main Objectives

è How to collect and stabilize this biomass which degrades very quickly
and is enriched with arsenic (WP4)

è How to find a value from this huge biomass of Sargassum? Two sectors
are prospected with an innovative biorefinery model: agriculture and
biomaterials (WP5)

1. The Sargassum raft is a remarkable and poorly known habitat

2. Sargassum rafts represent a biomass to be valorised

è to bring knowledge on which organisms live with Sargassum and how
this diversity varies with time and space, how this diversity interact
within raft ecosystem (WP1,WP2)

è The quality of the biomass to valorize depending of the physiology of
Sargassum: what is its biochemical composition? Which environmental
parameters influence the capacity of the alga to stay and develop rafts
and mostly, to concentrate arsenic along rafting? (WP3)



Main Results WP1

Following meeting  , March 7th, le Créole Beach, Guadeloupe, Le 
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Zooplankton community

• Total abundance: 
è Need to deepen the differences observed

• Community largely dominated by crustaceans (blue)

• Pelagic tunicates (grey) and fish eggs/larvae (yellow): 
è second in terms of proportion
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Main Results WP1

Phytoplankton community
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Main Results WP1

Phytoplankton community
• Total abundance: 
è Need to deepen the differences observed
• Pelagic community largely dominated by Diatoms & Chlorophyceae

• Epiphytic community dominated by Diatoms & Dinoflagellates
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Main Results WP2

DMSP contents are different:
S. fluitans III >S. natans I >> S. natans VIII

DMSP concentrations in seawater collected within
the rafts are ~2- fold higher than outside the rafts

Chemical ecology of Sargassum: example of the DMSP contents
M < G L > B In < Out

UV radiations

Grazing

Biofouling

DMSP variations:
Antioxidant? Defense mechanism? Chemoattractant?

To be further investigated: pigments, phenolic compounds, 
planktonic community…



Main Results WP2

Microbiota associated to Sargassum: example of bacteria
Microscopic approach
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(@ 65 ± 44 bactéries pour une surface algale de 7.10-3mm2), (p.value 0,02369). Les morphotypes S2 

et S3 (@ 55 ± 37 bactéries pour une surface algale de 7.10-3mm2) semblent avoir une colonisation 

similaire. Pour les flotteurs (Fig. 6B) le dénombrement est très variable aucune tendance significative 

n’a pu être établie, cependant le morphotype S3 présente un dénombrement moins variable et semble 

être plus faible que les autres morphotypes (@ 47 ± 31 bactéries pour une surface algale de 7.10-

3mm2).  

 
Figure 6 : Boîte à moustache du dénombrement bactérien sur les frondes (A) et sur les flotteurs (B) des sargasses en fonction de leur 
morphotype (S1, S2, S3) et quel que soit l’état de dégradation, sur une surface de 7.10-3mm2 par algue observée. A raison de 15 
dénombrements par site (soit 5 par site Large, Baie et échouement). 

 

2) Mise au point de l’étude moléculaire des ADN bactériens sur Sargassum muticum 

2.a) Extraction et Amplification par PCR de l’ADN bactérien présent dans le biofilm de Sargassum 

muticum 

A la suite des différents protocoles testés, de l’ADN bactérien a bien été amplifié selon ces différents 

protocoles d’extractions (Tab.3). L’extraction à l’aide du kit Blood and Tissue a permis d’extraire de 

l’ADN uniquement en grattant la surface de l’algue et en n’effectuant pas de bead beating. Le même 

résultat a été observé avec le kit Wizard® Genomic DNA Purification (Promega©). Le protocole 

utilisant le mélange phénol:chloroforme:alcool isoamylique a permis d’extraire de l’ADN, en 

soniquant les sargasses, et en évitant une étape de bead beating qui n’a pas été nécessaire. Quant au 

grattage des algues, aucune différence n’est observée en effectuant ou non un bead beating. Avec le 

kit DNeasy PowerLyzer® PowerSoil (Qiagen ©) de l’ADN a été extrait en soniquant et en grattant les 

sargasses.  

De plus, les amorces V4 utilisées par Michotey et al. (2020) ont permis d’amplifier de l’ADN grâce 

au kit DNeasy PowerLyzer® PowerSoil en conditions soniquée et grattée. Le kit Wizard® Genomic 

DNA Purification ainsi que le mélange de solvants d’extraction phénol chloroforme ont eux aussi 

permis par la suite, d’amplifier de l’ADN avec les amorces V4 en condition grattée sans bead beating. 

Bacterial enumeration on fronds and floats
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III- Résultats 

1) Observation microscopique  

 
Figure 4 : Vues orthogonales de la reconstruction 3D des "Z-stack".  Marquage au DAPI des micro-organismes présents dans le 
biofilm des frondes de sargasses observées à l’objectif x40. (A=Large, B=Baie, C=Echouement; 1=morphotype S1, 2=morphotype 
S2, 3=morphotype S3). En bleu : ADN ; en rouge : chlorophylle.  

Grâce à la reconstruction 3D une vue d’ensemble de l’épaisseur du biofilm est possible (Fig. 4). Sur 

ces images apparaît la colonisation bactérienne. En effet le DAPI va marquer l’ADN bactérien en 

bleu. Il apparaît aussi des épiphytes, ils sont mis en évidence par une autoflorescence de la 

S1-L
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bleu. Il apparaît aussi des épiphytes, ils sont mis en évidence par une autoflorescence de la 

S3-S
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Figure 4 : Vues orthogonales de la reconstruction 3D des "Z-stack".  Marquage au DAPI des micro-organismes présents dans le 
biofilm des frondes de sargasses observées à l’objectif x40. (A=Large, B=Baie, C=Echouement; 1=morphotype S1, 2=morphotype 
S2, 3=morphotype S3). En bleu : ADN ; en rouge : chlorophylle.  

Grâce à la reconstruction 3D une vue d’ensemble de l’épaisseur du biofilm est possible (Fig. 4). Sur 

ces images apparaît la colonisation bactérienne. En effet le DAPI va marquer l’ADN bactérien en 
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S2-B
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Microbiota associated to Sargassum: example of bacteria
Microscopic approach
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Guadeloupe samples Martinique samples

nifH/16S

Molecular approach

Quantification of different genes using qPCR targeting nosZ for 
denitrifying bacteria, amoA (Bacterial and Archeal) for nitrifiers, 
nifH for diazotroph (N2 fixation)
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Ecophysiology of Sargassum: variability with time and space of the biochemical composition

Understand the biochemical
degradation of Sargassum:
- physiology
- valorization



Main Results WP3

Ecophysiology of Sargassum: variability with time 
of SRM (Sulfate Reducing Microorganisms) 

Shape of the stranded Sargassum : flat on sand (Plat) or in pile 
(Tas) on the surface of the pile or inside (Tas Ext or Tas int)

In pile Flat

On sandIn seawater

T1

T5
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Main Results WP3

The proportion of SRM increases in all Sargassum samples 
collected at T5 compared to T1, whatever the shape of the 
biomass

Increase related to the degradation of the Sargassum
stranded on the beach 

Shape of the stranded Sargassum : flat on sand (Plat) or in pile 
(Tas) on the surface of the pile or inside (Tas Ext or Tas int)

In pile Flat

On sandIn seawater

T1

T5

Ecophysiology of Sargassum: variability with time 
of SRM (Sulfate Reducing Microorganisms) 



Main Results WP4

Valorization requires a good Sargassum collection strategy
Collection vessel in coastal waters
• Boat capable of collecting and preserving seaweed
from degradation for recovery
• Critical path: transfer to land => efficient transfer
means so as not to break the collection flow
•Storage of floating algae - continuous transfer
during collection



Main Results WP4

Realization of the plans of boat è possibility of construction for the Antilles)

• Boat capable of collecting in all sea conditions and capable of preserving the 
algae from degradation.
• Dynamic and continuous collection according to the currents
• Possibility of storing 45 tons of seaweed during collection => seaweed is
pressed and compressed into 1m3 bales

Offshore collection vessel

Valorization requires a good Sargassum collection strategy
Collection vessel in coastal waters
• Boat capable of collecting and preserving seaweed
from degradation for recovery
• Critical path: transfer to land => efficient transfer
means so as not to break the collection flow
•Storage of floating algae - continuous transfer
during collection



Main Results WP4

Valorization requires a good conservation of the biomass Sargassum

Drying route

Technologies

Oven (slow drying)

Fluidized bed (hot air at 
moderate air speed)

Impacting air jets (high air 
speed + turbulence)

Freeze-drying
(reference / analyses)

Pre-treatements

Mechanical dehydration
(pressing))

Pulsed Electric Fields 
(PEF)

Controlled
Instantaneous Release 

(CIR)



Main Results WP4

Pre-treatment:
Dehydration by mechanical pressing 
is highly recommended:

è Up to 50% of the water content 
can be removed very quickly

Technologies:
The rapid air jet drying technology is validated:

- For all species
- Thin layer or thick layer (4-5 cm) drying
- Little impact on the biochemical composition of the algae

Valorization requires a good conservation of the biomass Sargassum

Drying route

Technologies

Oven (slow drying)

Fluidized bed (hot air at 
moderate air speed)

Impacting air jets (high air 
speed + turbulence)

Freeze-drying

(reference / analyses)

Pre-treatements

Mechanical dehydration
(pressing))

Pulsed Electric Fields 
(PEF)

Controlled
Instantaneous Release 

(CIR)



Main Results WP5

Green and sustainable processes for the production of bioactive-enriched extracts
Optimisation of a protocol for the preparation of a liquid biocontrol, adaptable to an in-line
"aqueous maceration" pilot demonstrator

Ultrasound Assisted Extraction (UAE)

Ashes
Neutral sugars
Sulphates
Uronic acids
Phenolic comp.
Total proteins
Unid. Comp.

è Experimentations in biocontrol:
on tomatoes against the whitefly Bemisia tabaci

Example of extracts generated:



Main Results WP5

Ultrasound Assisted Extraction (UAE)

Ashes
Neutral sugars
Sulphates
Uronic acids
Phenolic comp.
Total proteins
Unid. Comp.

è Experimentations in biocontrol:
on tomatoes against the whitefly Bemisia tabaci

Adult test 
(clip cage method)

Egg test

Biocidal effect of Sargassum extracts on B. tabaci

10 mL extract /plant 10 whiteflies/clipcage
whitefly laying
in a cage

Leaves dipped
in extract

Green and sustainable processes for the production of bioactive-enriched extracts
Optimisation of a protocol for the preparation of a liquid biocontrol, adaptable to an in-line
"aqueous maceration" pilot demonstrator

Example of extracts generated:



Main Results WP5

è Experimentations in biostimulation

Extrait MS2-70-3 (E4)

Plant height
Number of leaves
Biomass

Green and sustainable processes for the production of bioactive-enriched extracts
Optimisation of a protocol for the preparation of a liquid biocontrol, adaptable to an in-line
"aqueous maceration" pilot demonstrator

Example of extracts generated:



Main Results WP5

è Experimentations in biostimulation
Extract at a dose of 1% is the most promising biostimulant 
for plant growth

Extrait MS2-70-3 (E4)

Green and sustainable processes for the production of bioactive-enriched extracts
Optimisation of a protocol for the preparation of a liquid biocontrol, adaptable to an in-line
"aqueous maceration" pilot demonstrator

Example of extracts generated:



Main Results WP5

Green technologies: Bioactive-enriched extracts for materials design

Example of monthly monitoring of alginate levels

0,0
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40,0
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50,0

Février Mars Avril
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%

February March April

S. natans I
S. fluitans III
S. natans VIII M/G ratio by FT-IR

TMB to be operational in summer



Following meeting  , March 7th, le Créole Beach, Guadeloupe, Le 

Planning for the remaining months

May 2022, EFINOR and IRDL actors present their prototypes to the funders

February-April 2023: a PhD student at CINVESTAV to study arsenic in Sargassum

In general, all data are acquired or in the process of being acquired
==> data processing

Final meeting in Guadeloupe in December 2023


