See what we can offer you

Ferrer HealthTech is proud of the quality
and the natural composition obtained
with our extraction process. The different
versions of OLEWS are standardised

to various oleuropein concentrations,
ranging from 16 to 32% (HPLC, Ph.Eur.).
32% oleuropein is amongst the highest to
be reached on industrial scale today.

Furthermore, the oleuropein present

in the extract is more soluble in water
than oleuropein alone. Thanks to Ferrer
HealthTech’s proprietary process,

PRODUCT CHARACTERISTICS

Analytics

e Highly specific extracts
Qf * Internal MoA based on
— Ph.Eur. monograph

e Oleuropein content: 16-32%

Solubility

e Freely soluble

e Technological hurdle -

@ proprietary process

e Better solubility:
Bioavailability study
in humans

Specials

e Polyphenol composition

(Univ Cordoba, Spain)
DDI]I:I » Total polyphenol content
e (CEBAS, Spain)

e [Full contaminant analysis

PRODUCT RANGE

OLEWS is a perfectly water soluble and

natural olive leaf extract.

The uniqueness of our process lies in the
fact that Ferrer HealthTech performs the
extraction with water as the only solvent.

All this makes OLEWS:
e more competitive
e Dbetter cost-in-use

e natural
e free of organic solvents

APPLICATIONS

Beverages Ingredients

OLEWS32
—
- Sugar
1_ Potassium sorbate
Citric acid
Water

NfO1 (masking)

Green Tea Ingredients

OLEWS32
”5 NfO1 (masking)
Q 1 green tea bag
Water
Orange Ingredients
Juice OLEWS32

NfO1 (masking)

/A
%@ Orange juice

Black Tea Ingredients
OLEWS32
5% NfO1 (masking)
1 black tea bag
Water

g/L

6.7

200

1

2.3

Until 1L
150 ppm

g/200 ml
0.25

200 ppm
1.5

200 ml

a/L

500 ppm
275 ppm
Until 1L

ag/200 ml
@25

200 ppm
1575

200 ml

‘ \A/ Best features
olews from olive leaves

the strength of olive leaf

[ ransparent process

Thanks to our vast experience in the field of extraction
from natural sources, Ferrer HealthTech has obtained a
proprietary and innovative olive leaf extract.

The uniqueness of our process lies in the fact that the
extraction is performed with water as the only solvent.

This leads to many advantages as:

e Perfectly soluble in water, without any vegetable
insoluble residue, so completely ready-to-use

e Maximum extraction of oleuropein present in leaves

e Inhibition of any occurring oleuropein degradation

e Beftter cost-in-use

M_i;;robiological certified quality to comply high food

olowk

the strength of olive leaf

The most popular dietary lipid in the
“Mediterranean diet” is olive oil. Its beneficial
effects are attributed to its unigue fatty acid
profile and to the presence of some minor
components that are also responsible for its
characteristic flavor and taste.

The main phenolic compound present
throughout the olive tree (Olea europaea) is
oleuropein.

OLEWS is Ferrer HealthTech’s olive leaf
extract. Its different versions are standardized
from 16 to 32% of oleuropein (HPLC, Ph.Eur.).

OLEWS is a stable powder, it is very water
soluble and hence easily bioavailable.

Nurturing nature’s
I ferrer | Peathlech active potential



Oleuropein versus
Ny Aroxytyrosol

Oleuropein is an ester of hydroxytyrosol, which is present in high amounts in the leaves of the olive
tree. They confer to the tree protection against many plant pathogens because of its antibacterial
activity'.

Oleuropein is hydrolised in the digestive system into hydroxytyrosol, which is then absorbed in the
blood stream?“. Thus, oleuropein and OLEWS can be considered as a precursor of hydroxytyrosol.

Oleuropein has been identified as the most suitable precursor of hydroxytyrosol for incorporation
into foods or nutraceutical formulations, due to its greater stability during digestion, and,
consequently, higher bioavailability®.

Oleuropein Hydroxytyrosol
Structure
OH
HO
OH
HO COOCH,
HO HO
HO OH
Molecular weight 540 154
Status Precursor of Hydroxytyrosol Metabolite of Oleuropein
Main origin Leaves Debittered Olives
Taste Bitter Not bitter
Stability Stable Unstable

OLEWS is Ferrer HealthTech’s olive leaf extract. Some advantages of leaves as raw material:
e |eaves have monograph in Ph.Eur.
e Less challenging than fruit in terms of contaminants

Science benind

Experimental, clinical and epidemiological studies show the beneficial effects of olive leaf extract. These effects
were attributed to its main phenolic component, oleuropein.

Olive leaf extract shows a wide range of pharmacological and health-promoting properties such as
cardioprotective? neuroprotective™, gastroprotective’®, hepatoprotective®, anti-diabetes'®, among others,
attributed to its antioxidant and anti-inflammatory effects?-23,

The effect of olive leaf extract and oleuropein in some conditions has been evaluated in different clinical trials:

Atherosclerosis

e QOlive leaf extract led to a significant
reduction of triglyceride level in patients
with stage-1 hypertension®.

¢ Olive leaf extract improves lipid profiles in
postmenopausal women with osteopenia,
with a significant decrease in total and LDL
cholesterol?®.

¢ QOlive leaf extract shows lipid-lowering effects
in pre-hypertensive population, leading to
a reduction in plasma total cholesterol, LDL
cholesterol and triglycerides?®.

Hypertension

¢ QOlive leaf extract shows anti-hypertensive
effect similar to anti-hypertensive specific
medication, in subjects with stage-1
hypertension. OLE was similarly effective
in lowering systolic and diastolic blood
pressures as Captopril®.

e  QOlive leaf agueous extract decreases blood
pressure in patients suffering with essential
hypertension?’.

¢ QOlive leaf extract intake lowers systolic
and diastolic blood pressure in in pre-
hypertensive population, as well as
interleukin-8, a marker of inflammation?.

Cardiovascular health

e Olive leaf extract positively modulates
vascular function, reducing the postpandrial
stiffness, evaluated by digital volume pulse
(DVP), in healthy volunteers?,

Metabolic syndrome

e OLE supplementation in an overweight population
was associated with a 15% improvement in insulin
sensitivity, due to an increase in the pancreatic
-cell responsiveness. In addition, OLE also increases
fasting proteins related with insulin regulation
(IGFBP-1and IGFBP-2)®.

e  Olive leaf extract improves glucose homeostasis
in adults with type 2 diabetes. Plasma glycated
haemoglobin and insulin levels were significantly
lower in fasting state, but not after meal
consumption?.

Bone health

¢ Olive leaf extract balances bone turn-over
processes in postmenopausal women. OLE
increases serum osteocalcin levels, avoiding the
decrease in bone mineral density?.

e Hydroxytyrosol, the main oleuropein metabolite,
alleviates pain in patients with knee osteoarthritis, due
to its anti-inflamlnmatory and pain inhibitory effects®°.

Ageing

e Oleuropein improves antioxidant status in healthy
elderly people, increasing catalase (CAT) in
erythrocytes and decreasing superoxide dismutase
(SOD) and glutathione peroxidase (GH-PX)
activity®.

Skin care

e Topic formulations containing oleuropein reduce
UV-B induced erythema, ameliorating wound
water loss and blood flow in the area®.

Skin Care®®

Cardioprotection™? .-~

Gut Health®

Hepatoprotection™

\ ..

olowk

the strength of olive leaf

Cognitive
Health's™

Inflammation™

Anti Ageing®

REF1

Panizzi L., Scarpeti M.L., & Oriente E.G. (1960).
Structure of the bitter glucoside oleuropein.
Gazz. Chem. Ital., 90, 1449-1485.

REF 2

Vissers M.N., Zock PL., Roodenburg A.J.C.,
Llenen R., & Zatan M.B. (2002). Olive oil phenols
are absorbed in humans. J. Nutr,, 132, 409-417.

REF 3

De Bock M., Thorstensen E.B., Dearraik J.G.,
Henderson HV., Hofman PL., & Cutfield W.S.
(2013). Human absorption and metabolism of
oleuropein and hydroxytyrosol ingested as olive
(Olea europaea 1) leaf extract. Mol. Nutr. Food
Res., 57, 2079-2085.

REF 4

Corona G., Tzounis X., Assunta D.M., Deiana
M., Debnam E.S., Visioli ., Spencer .JP.
(2006). The fate of olive oil polyphenols in
the gastrointestinal tract: implications of
gastric and colonic microflora-dependent
biotransformation. Free Radic. Res., 40,
647-658.

REF5

de las Hazas M.C.L., Pifiol C., Macia A., Romer
M.P, Pedret A, Sola R., Motilva M.J. (2016).
Differential absorption and metabolism of
hydroxytyrosol and its precursors oleuropein
and secoiridoids. J. Func. Foods, 22, 52-63.

REF 6

Medina E., Brenes M., Garcia A., Romero C.,
de Castro A. (2009). Bactericidal activity of
glutaladehyde-like compounds from olive
products. J. Food Prot,72, 2611-2614.

REF7

Giamarellos-Bourboulis E.J., Geladopoulos

T, Chrisofos M., Koutoukas P, Vassiliadis

J, Alexandrou I, Tsaganos T, Sabracos L.,
Karagianni V., Pelekanou E., Tzepi I, Kranidlioti
H., Koussoulas V., Giamarellou H. (2006).
Oleuropein: a novel immunomodulator
conferring prolonged survival in experimental
sepsis by Pseudomonas aeruginosa. Shock.,
26, 410-416.

REF 8

Oliveras-Lépez M.J, Molina J.J., Mir MV, Rey
E.F, Martin F, de la Serrana H.L. (2013) Extra

virgin olive oil (EVOQO) consumption and
antioxidant status in healthy institutionalized
elderly humans. Arch. Gerontol. Geriatr., 57,
234-242.

REF 9

Rietjens S.J,, Bast A, Haenen G.R. (2007).

New insights into controversies on the
antioxidant potential of the olive oil antioxidant
hydroxytyrosol. J. Agric. Food Chem., 55,
7609-7614.

REF 10

Impellizzeri D., Esposito E., Mazzon E., Paterniti
1, Di Paola R., Bramanti P, Morittu V.M.,
Procopio A., Perri E., Britti D., Cuzzocrea S.
(2012). The effects of a polyphenol present

in olive oil, oleuropein aglycone, in an
experimental model of spinal cord injury in
mice. Biochem. Pharmacol., 83, 1413-1426.

REF 11

Jemai H., Bouaziz M., Fki I, El Feki A., Sayadi S.
(2008). Hypolipidimic and antioxidant activities
of oleuropein and its hydrolysis derivative-rich
extracts from Chemliali olive leaves. Chem. Biol.
Interact,, 176, 88-98

REF 12

Perrinjaquet-Moccetti T, Busjahn A.,

Schmidlin C, Schmidt A., Bradl B, Aydogan

C. (2008). Food supplementation with an
olive (Olea europaea L.) leaf extract reduces
blood pressure in borderline hypertensive
monozygotic twins. Phytother. Res., 22,
1239-1242.

REF 13

Sarbishegi M., Mehraein F., Soleimani M. (2014).
Antioxidant role of oleuropein on midbrain and
dopaminergic neurons of substantia nigra in
aged rats. Iran Biomed. J, 18, 16-22.

REF 14

Luccarini I, Dami TE., Grossi C.,, Rigacci S.,
Stefani M., Casamenti F. (2014). Oleuropein
aglycone counteracts AB42 toxicity in the rat
brain. Neurosci Lett., 558, 67-72.

REF 15

Giner E., Andujar I, Recio M.C,, Rios J.L., Cerda-
Nicolas J.M., Giner R.M. (2011). Oleuropein
ameliorates acute colitis in mice, J. Agric. Food
Chem,, 59, 12882-12892.

REF 16

Domitrovic R, Jakovac H. Marchesi V., Sain
1, Romic Z, Rahelic D. (2012). Preventive and
therapeutic effects of oleuropein against
carbon tetrachloride-induced liver damage in
mice. Pharmacol. Res., 65, 451-464.

REF 17

Hadrich F,, Garcia M., Maalej A., Moldes M.,
Isoda H., Feve B.,, Sayadi S. (2016). Oleuropein
activated AMPK and induced insulin sensitivity
in C2C12 muscle cells. Life Sci,, 151, 167-173.

REF 18

de Bock M., Derraik J.G., Brennan C.M., Biggs
J.B., Morgan PE., Hodgkinson S.C., Hofman PL.,
Cutfield W.S. (2013). Olive (Olea europaea L.)
leaf polyphenols improve insulin sensitivity in
middle-aged overweight men: a randomized,
placebo-controlled, crossover trial. PLoS One,
8 e57622.

REF 19

Katsiki M., Chondrogianni N., Chinou I, Rivett
A.J, Gonos E.S. (2007). The olive constituent
oleuropein exhibits proteasome stimulatory
properties in vitro and confers life span
extension of human embryonic fibroblasts.
Rejuvenation Res., 10, 157-72

REF 20

Perugini P, Vettor M., Rona C, Troisi L., Villanova
L., Genta I. (2008). Efficacy of oleuropein
against UVB irradiation: preliminary evaluation.
Int. J. Cosmet. Sci, 30, 113-120.

REF 21

Gamli O.F. (2016) Health Effects of Oleuropein,
One of the Major Phenolic Compounds of
Olives, Olea Europaea L. Ital. J. Food Sci., 28,
2016-2178.

REF 22

Hassen I, Casabianca H., Hosni K. (2015)
Biological activities of the natural antioxidant
oleuropein: Exceeding the expectation - A mini-
review. J. Funct. Foods,, 18, 926-940.

REF 23

Ben Salem M., Affes H., Ksouda K.,
Sahnoun Z., Zeghal K.-M., Hammami S.
(2015). Pharmacological Activities of Olea
europaea Leaves. J. Food Process. Preserv.,,
39,3128-3136.

REF 24

Susalit E., Agus N., Effendi I, Tjandrawinata
R.R., Nofiarny D., Perrinjaquet-Moccetti

T. (20T71). Olive (Olea europaea) leaf
extract effective in patients with stage-1
hypertension: Comparison with Captopril.
Phytomed., 18, 251-258.

REF 25

Filip R., Possemiers S., Heyerick A., Pinheiro
1., Raszewski G., Davicco M.J. (2015). Twelve-
month consumption of a polyphenol extract
from olive (Olea europaea) in a double
blind, randomized trial increases serum total
osteocalcin levels and improves serum lipid
profiles in postmenopausal women with
osteopenia. J. Nutr. Health Aging., 19, 77-86.

REF 26

Lockyer S., Rowland I., Spencer J.PE.,
Yaqoob P, Stonehouse W. (2016). Impact
of phenolic-rich olive leaf extract on blood
pressure, plasma lipids and inflammatory
markers: a randomised controlled trial, Eur.
J. Nutr, 1-12.

REF 27

Cherif S., Rahal N., Haouala M., Hizaoui

B., Dargouth F., Gueddiche M. (1995). A
clinical trial of a titrated Olea extract in the
treatment of essential arterial hypertension.
J. Pharm. Belg., 51, 69-71.

REF 28

Lockyer S., Corona G., Yaqoob P, Spencer
J.PE., Rowland I. (2015). Secoiridoids
delivered as olive leaf extract induce acute
improvements in human vascular function
and reduction of an inflammatory cytokine: a
randomised, double-blind, placebo-controlled,
cross-over trial. Br. J. Nutr, 114, 1-9.

REF 29

Wainstein J., Ganz T., Boaz M., Bar Dayan

Y., Dolev E., Kerem Z., Olive Leaf Extract

as a Hypoglycemic Agent in Both Human
Diabetic Subjects and in Rats. J. Med. Food.,
15, 605-610.

REF 30
Takeda R., Koike T, Taniguchi I, Tanaka K.
(2013). Double-blind placebo-controlled trial

of hydroxytyrosol of Olea europaea on pain
in gonarthrosis. Phytomed., 20, 861-864.



