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WHY ARE ALGAE INTERESTING?-FACTS

» Marine algae are photosynthetic organisms with
relatively ssmple structure

» Twenty-five to thirty thousand species, with a great
diversity

 Can exist from unicellular microscopic organisms
(microalgae) to multicellular of great size
(macroalgae)

» Algae live in complex habitats submitted to extreme
conditions (salinity, nutrients, radiation, etc.)

» Algae must adapt rapidly to the new environmental
conditions to survive, producing agreat variety of
secondary (biologically active) metabolites, with
structures that cannot be found in other organisms




WHY ARE ALGAE INTERESTING?-FACTS

* Algae can be a very interesting natural source of new compounds with
biological activity that could be used in foods, cosmetics, pharmaceuticals, etc.

 Possibility of collecting (harvesting) different species throughout the year and
depending on the geographic position.

* Important natural reactors. can be used at large scale to produce active
compounds.

* In the world, around 7 billion Tons of algae (net weigth) are processed.

MAIN CHALLENGES

- assess composition of different algae (species,
location, season) and quality of bioactives
- optimize conditions for extracting bioactive
components (high yield and activity)
- assess toxicity




ILRP (Industry Led Research Programme)

Ascophyllum nodosum . . Bl - Laminaria digitata

Laminaria hyperborea
Palmaria palmata

Chondrus crispus

Ulva lactuca

Fucus serratus

Himanthalia elongata Lithothamnion corallioides




Some examples of algae together with their bioactive compounds and possible
effect on human health

Algae Bioactive compounds Possible health effect

Hi_manthal laelongate | PUFAS Reduce risk of certain heart diseases

-Tocoferol Antioxidant activity
Sterols Reduce total and LDL cholesterol
Soluble fiber Reduce total and LDL cholesterol
PUFASs (n-3) Fatty acids Reduce risk of certain heart diseases
Sterols Reduce total and LDL cholesterol
Soluble fiber Reduce total and LDL cholesterol

Sulphated polysaccharides Apoptotic activities
(porphyrans)

Terpenes Valuable curative properties

Sterols Reduce total and LDL cholesterol

Sulphated polysaccharides Regul ate the bioactivity of growth factors
and cytokines

Sterols Reduce total and LDL cholesterol




CHALLENGESIN THE DEVELOPMENT OF AN
EXTRACTION PROCESS

SELECTIVE GREEN

COST-EFFECTIVE
HIGH YIELDS

EFFICIENT
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Environmentally friendly
processes (ECOLOGICAL)

Without organic solvents




CHALLENGE
EXTRACTION BIOACTIVE COMPOUNDS FROM
ALGAE THROUGH GREEN PROCESSES

COMPRESSED FLUIDS
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Supercritical Fluids

! Supercritical Fluid
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The difussivity of the supercritical fluids

MASS TRANSFER: GAS>FS>LIQUID



Supercritical Fluids
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Characteristics of supercritical fluid extraction
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Changes Iin P, T when extraction
finishes
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SUPERCRITICAL FLUID EXTRACTION AND FRACTIONATION
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Natural products extraction using SC CO, - Advantages
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Extraction using SC-CO, -Drawbacks

Contamination, residues ...
Ethanol isGRAS
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Nitrogen Vent Extract

Solvent
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Advantages
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SUBCRITICAL WATER EXTRACTION (SWE)

a0 I I I I

y =-0.7377400E-07x + 8.8321921E-04 - 4. 053163 3E-013 + 8. 8089514E+01 |
l%‘ R = 0.0999735E-01

a0

a0 qmq%‘
70

a0 \\"“m e dielectric constant of water
Se, o —py=rerc)
s 0 \
40 —y
: 30 e =
g :
20 ;
10 .
E 4
@
i
i 100 200 300 400

trc)



E— .



|

SUBCRITICAL WATER ASALTERNATIVE TO EXTRACT

COMPOUNDSWITH MEDIUM-LOW POLARITY



Subcritical water extraction (SWE)

Advantages



Subcritical water extraction (SWE)

Drawbacks
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- MACROALGA: Cystosara abies-marina



- PLE extraction yields:



Antimicrobial activity:
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Antioxidant activity:
rIPLC-DAD

a (! yas Ol o) 75,
N | e —
! | iiz | 11 2-
L B
, 0 . 1

A ' A
\J U W
V ~ 0%/ Il hd

5 17 8 Iooe L5 8 27,




- SFE yields and bioactivities:



- Antiviral activity:
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