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Objectifs de notre laboratoire

Valorisation des especes marines sous-
exploitées

Valorisation des co-produits et des résidus
d’'usines de transformation

Travaux spécifiguement orientés vers les
échinodermes de I'Atlantique nord

Recherche de fractions actives avec applications
en aliments santé et nutraceutique



Sources of antioxidants

e Antioxidants are small molecules (vitamins, phenols,
flavonoids) contributing to regenerate natural antioxidant
capacities of human body.

« Antioxidants found in food and supplements come
mainly from terrestrial plants and fish oill

* Antioxidants are recognized to reduce the risks of some
chronic and degenerative illnesses related to the
oxidation of vital biomolecules.
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Antioxidants from marine invertebrates?

o Very little is known about antioxidative properties of
crude extracts from marine invertebrates
(cnidarians, bryozoans, mollusks, tunicates,
echinoderms,...).

e Sea cucumbers are well known in Asian countries to
exert highly beneficial effects on human health.

e Some anti-microbial, anticancer, and immuno-
modulatory properties of sea cucumber extracts
have been reported .
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Cucumaria frondosa

Strongylocentrotus droebachiensis

Leptasterias polaris



Japan dried sea cucumber powder

Sun-dried sea cucumbers «Genseng of the Sea»

from Maldives

Chilian sea cucumber
Athyonidium chilensis
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Cucumaria
frondosa

Echinodermata: Holothuroidea

* A widespread sea cucumber species in coastal waters
from the Arctic Ocean to Cape Cod and particularly in St.
Lawrence Estuary and Gulf.

* Our long-term objective is to search for natural products
and their antioxidant properties with possible
applications to nutraceutical and medicinal products.
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Material & Methods

e Sea cucumbers of about 400 g of fresh weight were
collected in August 2004 from a rocky shore population
along north shore of St. Lawrence Estuary, (Canada).

 Kept in clean water for 10 days for depuration.

» Dissection of tissues (digestive tract, gonad, muscles,
and respiratory tree).

o All tissues freeze-dried for 96 h, and dried samples
ground to fine powder and kept frozen (-20C) until
extraction.
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Dry tissue powders

Digestive tract Gonads Respiratory tree
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Nutritive value of tissues (dry weight)

Analysis

Energy

Proteins

Total fat

Saturated fatty acids
Cis-monounsaturated AF (MUFA)
Cis-polyunsaturated AF (PUFA)
Trans-fatty acids
Omega-3
Omega-6
Carbohydrates

Vitamin A

Vitamin E
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Units

kj/100g
g/100g
g/100g
g/100g
g/100g
g/100g
g/100g
g/100g
g/100g
g/100g
IU/100g

1U/100g

Gonads

1709
54
14.2
1.58
7.0
5.0
<0.001
4.16 (30%)
0.84
15.8
117

2.2

Digestive
system
1491

56
5.8
1.00

2.3

2.2

<0.001
1.56(27%)

0.60
20.0

<1l

1.0

Respiratory
tree

1315
47
6.0
0.69
2.2
2.8
<0.001
2.09 (35%)
0.74
18.3
<1

1.0



Extraction of bioactive products

« Antioxidant compounds were extracted as a function of
their polarity using water, ethyl acetate, acetonitrile and
a mixture of acidic water/organic solvent.

* A sequential elution of the water-rich fractions trough a
chromatographic column was applied to the aqueous
extracts, using C18 cartridges.

o Extracts were freeze-dried (or solvent evaporated to
dryness) and preserved at — 20° C.
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ORAC, phenols and flavonoids

« ORAC (Oxygen Radical Absorbance Capacity) assay measure s
the scavenging capacity of extracts against peroxyl rad Icals
using Trolox as a control.

» Total phenols were determined using Folin-Ciocalteau method.

* Total flavonoids were determined using aluminum chela ting
method following Maksimovic et al.  Biores. Technol ., 2005, 96,
873-877.

« All determinations conducted in triplicate.
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Some examples of natural phenols

Vitamin K1

Flavonoid structure

Ubiquinone (coenzyme Q)
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Main findings

* High nutritive value of dried tissues (proteins and
good fat) and specially gonads

« Total phenols and flavonoids are reported for a fir
time in extracts of sea cucumber tissues.

e All tissues presented a moderate antioxidant
capacity, but lower than fruits and vegetables.

« Apparent high contribution of flavonoids and other
lypophilic molecules to ORAC values
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Application of these preliminary findings

e Nutrition:

— Gonad powder rich in marine lipids (omega-3 and-6) and
lypophilic antioxidants.

— Muscle powder rich in proteins and water soluble phenols.

* Nutraceutical supplements

— Digestive tract solvent extracts very rich in antioxidants, phenols
and flavonoids

e Pharmaceutical molecules
— Yet to be discovered!
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Activités de recherche en cours

 Amélioration des méthodes d’extraction pour les
fractions hydrosolubles et liposolubles.

 Identification des principales familles de phenols et
flavonoides.

 Identification des moléecules anti-oxydantes non-
phénoliques dans certains extraits.

 Hydrolyse enzymatigue et recherche de fractions actives
contre des souches bactéeriennes et les lignees
cancéreuses en collaboration avec les MAPAQ.
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Concombres de mer en
couleur




