4

\

BIOLANDES

BIOLOGICAL ACTIVITY OF NATURAL RAW
MATERIALS

YLANG-YLANG
ESSENTIAL OILS

Flowers of Flowers
Cananga Odorata

MEASURE OF THE
ANTI-INFLAMMATORY ACTIVITY
by
TESTING THE INHIBITION OF THE
5-L IPOXY GENASE

GOAL OF THE STUDY : To evaluate the inhibition potential of the enzyme 5-Lipoxygenase

PRODUCT IN REFERENCE : Ylang-Ylang VOP from BIOLANDES
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1. GOAL

The goa of this study is to examine the inhibitory potential of an essentia oil on the 5-
lipoxygenase enzyme by an in vitro method.

The 5-Lipoxygenase is an enzyme that we can find in the skin. It is the first active enzyme in the
chain of degradation of the Arachidonic Acid in leucotrienes.
L eucotrienes are biological molecules that play avery important role in the inflammatory reaction.
This study allows then to test substances inhibiting the production of leucotriens and to put in evidence
potential anti-inflammatory agents.
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Note : The experimental protocol can be obtained on request.

2. PRINCIPLE

The production of the reaction product (5-hydroperoxyeicosatetranoic acid or 5-HETE) is
measured continuously by UV spectrophotometry (233nm) during 10 minutes and we compare the
initial speed of the enzymatic reaction with or without adding increasing concentrations of the essential
oil that is being tested.

The inhibition is trandated by a reduction in the reaction’s speed and the concentration (in ppm) that
corresponds to an inhibition of 50% of theinitial speed (1Csp) is calculated.

A

@ BIOLANDES



3. RESULTSOF THE TEST

Activity scale:
The higher the inhibition speed, the lower the index and the best the activity is.

Inhibition Speed I ndex Activity
1Cs0 < 10 ppm +++++ Very Strong
10 1G5y 25 ppm ++++ Strong
26<1Csp 35 ppm +++ Very Good
36<1Cs 50 ppm ++ Good
51<1Cs 100 ppm + Weak
| Cs0 > 100 ppm 0 No activity

Tested essential oils:

Essential oils of Ylang-Ylang of the Comores | slands produced locally :
Product code: PO0100103000 - YLANG-YLANG EXTRA Comores
Product code: P0O0100119000 - YLANG-YLANG PREMIERE Comores

Essential oils of Ylang-Ylang of Madagascar produced by Biolandes :
Product code: B1400 - YLANG-YLANG VOP Madagascar — Organic version
Product code: F3265 - YLANG-YLANG VOP Madagascar —Conventional version

Results obtained :

Biolandes References Essential Oilstested IC 50 (ppm) | Activity
P00100103000 Ylang-Y lang Extra Comores 50 Good
P00100119000 Ylang-Ylang Premiere Comores 50 Good
F3265 & B1400 Ylang-Ylang VOP Madagascar 30 Very Good

4. CONCLUSION

This study offers a double interest.
It shows on the one hand that essential oils of Ylang-Ylang efficiently inhibit 5-lipoxygenase and thus
they show a good anti-inflammatory action.
This study reveals, on the other hand, that the Ylang-Ylang VOP essential oil produced by Biolandes
in Madagascar possesses a superior anti-inflammatory activity compared to that of the essential oils
made in the Comores | slands.

In a market that has evolved to be more and more difficult and where the opacity of the supply
chain facilitates the adulteration of the offered qualities, the essential oil of Ylang-Ylang VOP
produced by Biolandes shows unquestionable assets compared to other qualities.
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BIOLANDESand Ylang-Ylang:
Our production

In MADAGASCAR : A 180 hafarm

Producing 150 tons of flowers. It isthe largest certified
Organicfarm in theWorld.

It represents 5% of the World production.

The Ylang-Ylang VOP is an original product from Madagascar. Biolandes cultivates locally more
than 180 hectares of Ylang-ylang on its farm, which is completely organically certified by Ecocert. It
is an authentic, unique and performing quality. Compared to the products traditionally produced in the
Comores that are fractionated and sold by fractions (Ylang-Ylang Extra I, 1l and 1), the quality of
Biolandes results from a single non-fractioned distillation that |asts for about 6h.

The essences of Ylang-Ylang
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VOP vs traditional production

COMORES
TRADITIONAL DISTILLATION
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DISTILLATION OF
BIOLANDES
YLANG VOP

Duration of distillation (hours)

Different qualities depending
on the origin

Comores Madagascar
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The involvement of Biolandes in Madagascar, both in terms of its farming and at the industrial level
(al the Biolandes production is distilled on the premises at the time of harvest in order to ensure the
freshness and quality of the essential oil), allows it to certify its clients a product of quality, even and
above all without intermediaries.

The inhibition of the 5-lipoxygenase enzyme test carried out with the Ylang-Ylang VOP has alowed
us to highlight the anti-inflammatory activity of this essential oil. Its use its therefore particularly
indicated for the formulation of cosmetic products claiming a soothing or softening actions: after-sun
care, shave and after-shave product lines, lines of post-depilatory care products, etc...

Furthermore, the certified version of our essential oil Ylang-Ylang by Ecocert alows its formulation in
“100% organic” cosmetic products.



