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NATURALS

Natural skin care activity
from the Arctic

Plants from the Arctic have
traditionally been used for
promotion of health and beauty.
Their activity is based on the
secondary metabolites that the
plants produce for protection
against environmental stressors,
such as UV radiation, cold,
insects, and pathogens. In the
North, the harsh conditions,
especially the low temperature,
promote the synthesis of
flavonoids and other bioactive
antioxidants.1–3 This makes
Arctic plants especially
appealing as raw materials for
active cosmetics ingredients. 

Bioactive compounds and
traditional uses of heather,
cloudberry, roseroot,
meadowsweet and juniper
Heather (Calluna vulgaris)
flowers have traditionally been
used as an anti-inflammatory
and anti-bacterial remedy for
treating urinary tract disorders,
wounds, and rheumatic
conditions. Beneficial effects
reported in the scientific
literature include antioxidant,
anti-inflammatory, and anti-
proliferative activities. Heather has a rich
profile of bioactive compounds, including
flavonols, catechins and procyanidins
(condensed tannins), phenolic acids,
phenols, and triterpenes. It is perhaps best
known for containing arbutin, associated
with effects on melasma (hypermelanosis
of the face); ursolic acid, associated with
anti-inflammation activity; and flavonols,
with strong antioxidant and anti-
inflammatory potential.4,5

Cloudberry (Rubus chamaemorus) is
characteristic of the bogs of Lapland. 
The yellow berries are rich in phenolic
compounds, the ellagitannins, and their
hydrolysis product ellagic acid, in
particular.6,7 Polyphenol-rich extracts of
cloudberry have exceptional anti-microbial
properties, most likely due to ellagitannins
and ellagic acid.6,8 Chemopreventive

properties for ellagic acid have been
reported as well.9 Cloudberry has
traditionally been used for treatment of
fever, and, because of its high vitamin C
content, for treatment of scurvy. 

Roseroot (Rhodiola rosea), also called
Arctic or golden root, is known as an
adaptogen, a substance that helps the
body to counteract adverse physical,
chemical, or biological stress factors.
Studies suggest that intake of roseroot
affects the central nervous system and 
may reduce the harmful effect of stress 
on memory and cognitive function.10

As reviewed by Khanum et al.,10 indications
exist of beneficial effects of roseroot 
on physical work capacity and on
cardiovascular and reproductive health. 
The characteristic bioactive compounds 
of roseroot include rosavins, salidroside,

and tyrosol. Roseroot is used 
for stimulating the nervous 
system, eliminating fatigue, 
and decreasing depression.10

For these properties, roseroot
extracts are especially appealing
as ingredients for anti-stress
applications in cosmetics. 

Meadowsweet (Spiraea
ulmaria/ Filipendula ulmaria) 
is a plant found in damp
meadows. It has been used 
for attenuation of inflammation,
for rheumatic disorders, as 
an analgesic, for stomach
disorders, and for its diuretic
activity.11 Meadowsweet is rich
in flavonoids, and the presence
of salicylates has been
reported.11,12 Strong antibacterial
activity has been reported in
meadowsweet of Finnish
origin.12 The traditional use
against inflammation is
supported by studies indicating
that meadowsweet has effects
against activation of
inflammatory pathways.13

Several parts of juniper
(Juniperus communis), including
the berries, branches with
needles, bark, tar, and even

roots, have been used in folk medicine
throughout history. The indications of use
have been variable, from improving
digestion to preventing infectious
diseases.14 The water-soluble fraction of
juniper is rich in phenolic compounds and
has exceptionally strong antioxidant activity
as assessed by several in vitro methods.15

The active compounds of the needle-like
leaves of juniper include neolignan and
flavonoid glycosides.16,17

Water-based extracts 
as active ingredients 
for cosmetics 
Water-based extracts of Arctic heather,
cloudberry seed, roseroot, meadowsweet
and juniper sprouts were manufactured for
evaluation of their potential as ingredients
in cosmetic products. The plants were

Heather (Calluna vulgaris) flowers.



Figure 1: The peroxyl radical scavenging activity of the Arctic glycerin–water-based plant extracts,
corresponding to hydrophilic oxygen radical absorbance capacities (H-ORAC). 
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harvested in Northern Finland, near the
latitude of the Arctic Circle. In the case of
the cloudberry seeds and juniper sprouts,
the extraction residue from supercritical
CO2 extraction was used as raw material 
for the water-based extractions. The dried
plants were ground and extracted with 
a glycerin–water mixture (>50% glycerin,
10%-25% water), or butylene glycol–water
(2:1 ratio). In both solvent mixtures, 
one kilogram of extract corresponded to
approximately 0.07 kg of dried plant
material. Glycerin–water extracts of
heather, cloudberry seeds, roseroot,
meadowsweet and juniper sprouts are
members of the TruArctic cosmetic
ingredient family of Aromtech Ltd in 
Tornio, Finland. 

Polyphenols, antioxidant activity,
allergens and tolerance
The polyphenols, antioxidant activity,
allergens and skin and ocular tolerance
were analysed from the glycerol-water
extracts of the plants. The total polyphenol

content of three batches of each product
was analysed via an UV-spectrophotometric
method (ISO 14502-1:2005[E]). 
The extracts of juniper sprouts (polyphenol
content: 0.38±0.03%), meadowsweet
(0.38±0.13%) and roseroot
(0.31±0.09%) had higher total
concentrations of polyphenols than 
did cloudberry seed (0.06±0.01%) 
and heather (0.04±0.03%) extracts. 
The polyphenol content was reflected in 
the antioxidant activity of each extract 
(see Figure 1, showing antioxidant activity
analysed by means of the method of
Ahotupa et al.).18 The characteristic active
compounds of roseroot (rosavins,
salidroside, and tyrosol) and cloudberry
(ellagic acid/ellagitannins) were found to 
be extracted to the glycerin-water extracts
(MTT Agrifood Research Finland, in-house
HPLC-UV/visible method). The flavonols
quercetin and kaempferol were present in
the meadowsweet extract (in-house HPLC-
UV/visible method). All five extracts were
non-irritant to the skin (patch test of 

48 hours with 10 volunteers) and eyes
(negligible cytotoxicity in ocular tolerance
testing by neutral red release assay).
Extracts of cloudberry, heather, and juniper
were free of common allergens (22
allergens were tested for, in according 
with EC directives No 1223/2009;
2003/15/EC). Traces of allergens were
found in the extracts of meadowsweet and
roseroot. The amounts were, however, so
small that they do not meet the thresholds
of labelling requirements if the extracts are
used in the final product in a concentration
of ≤35%.

Anti-elastase activity of the water-
soluble fractions of heather and
cloudberry seeds
The activity of the hydrophilic fractions of
heather and cloudberry seeds was studied
in greater depth. The objective was to find
out whether the water-soluble fractions 
of these plants affect the activity of the
elastase enzyme and whether they have
effects on inflammation. The studies were
carried out at the Faculty of Pharmacy at
the University of Pavia, in Italy. 

Elastin is a skin protein that makes 
up the connective tissue, together with
collagen and glycosaminoglycan, and it is
responsible for the characteristic property
of skin elasticity. The protein’s fibres are
arranged to form a network immersed in 
a gel matrix consisting of water,
glycosaminoglycan, and fibroblasts (which
are important for the synthesis of the other
compounds). The presence of the network
gives the tissue physical properties such as
elasticity and firmness. The elasticity of the
skin decreases with time for many reasons,
the first cause being natural ageing. At
about 40 years-of-age, the fibres suffer
elongation and their immediate tendency 
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Figure 2: Effects of the hydrophilic extracts of heather and cloudberry seeds on the activity of porcine pancreatic elastase. Results are expressed as
a mean of the recovered activity percentage with respect to elastase activity in the same solvent (solvent effect eliminated). The results suggest
anti-elastase activity by heather and cloudberry seed extracts.



Both of the heather extracts
and the cloudberry seed extract
showed an inhibitory effect 
on elastase activity after
elimination of the solvent effect
(Fig. 2). The greatest anti-
elastase activity was observed
for cloudberry seed extract at a
concentration of 0.5% (elastase
enzyme activity: 80.3% of the
control). For heather, the
greatest anti-elastase effect was
observed for extract 1 at 2%
concentration (elastase enzyme
activity: 85.1%). The results
show anti-elastase activity by
the hydrophilic fractions of
heather flowers and cloudberry
seeds in low concentrations. 

Previously, ellagic acid and
tannic acid were shown to
protect dermal elastin from
exogenous and endogenous
enzymatic degradation by

porcine pancreatic elastase, human
leukocyte elastase, papain, and the UV-
inducible matrix metalloproteinase-2.22

Both compounds were found to bind to
pure elastin, which likely caused the
protective effect. Procyanidins (condensed
tannins) were found to inhibit the activity 
of porcine pancreatic elastase by
interacting with the active site of the
enzyme.23 It is likely that the ellagic acid 
of cloudberry and the procyanidins of
heather contributed to the effects observed
in this study.

Anti-inflammatory activity of the water-
soluble fractions of heather flowers
Inflammation is known to be a pivotal
mechanism in the ageing of the human
body, including the skin. Chronic self-
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to return to their initial position
decreases; moreover, the
synthesis of the compounds
and their turnover become very
slow and the fibres grow more
irregular and granular. Also the
skin’s enzymes, mainly elastase
and collagenase, degrade the
tissue’s network. Other causes,
including solar radiation, air
pollution, rapid change in body
weight, and skin disorders, are
among the ‘extrinsic agents’.
Clearly, therefore, the problem
of loss of elasticity is caused 
by agents of many types. 
For that reason, many ways 
to prevent this process have
been explored, including
reduction of free radicals, use
of anti-elastase preparations,
stimulation of fibroblast
metabolism, and regulation 
of the dermal structure. The
effects of skin enzymes can be reduced 
by means of an anti-elastase preparation:
elastase is a serine-protease that is stored
inactive in the pancreas, secreted in the
intestine, and activated by another enzyme
called trypsin. It is responsible for the fibre
degradation. 

Effects of hydrophilic extracts of 
heather and cloudberry seeds on porcine
pancreatic elastase were investigated in
vitro. The study was carried out using
butylene glycol–water (2:1) extracts of
heather flowers (heather samples from two
separate sources) and cloudberry seeds
(CO2-extraction residue). Elastin activity 
was analysed spectrophotometrically by the
method of Bieth, using Succ-Ala-Ala-Ala-
para-nitroaniline (p-NA) as the enzymatic
reaction substrate and monitoring the

release of p-NA at 410 nm at 25˚C.19–21

The effects of the extracts were
investigated at five concentrations: 0.5%,
1%, 2%, 4% and 8%. The effect of the
solvent vehicle was analysed as well. All
analyses were carried out in triplicate.

At concentrations of 8% and 16% the
solvent (butylene glycol–water) had an
inhibitory effect against elastase, the
elastase activity levels being 75.9% and
69.6% of positive control, respectively. 
At concentration of 4% the effect of the
solvent was minute, with the elastase
activity being 97.2% of the control.
Accordingly, at concentrations of ≤4%
potential effects of the products on
elastase would be expected to be derived
from the active compounds of the plants,
rather than from the solvent. 

Figure 3: Effects of the hydrophilic extracts of heather on the production of TNF-α by LPS-stimulated macrophage cells at different concentrations
of the products and the solvent (0%-1%). The concentration of TNF-α in the absence of added solvent of extract is normalised to 100%. The results
suggest anti-inflammatory activity of heather extracts.
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maintaining low-grade inflammation
produces highly reactive oxygen species,
which provoke the ageing process and 
skin changes associated with it.24

The anti-inflammatory potential of the
hydrophilic extracts of heather flowers and
cloudberry seeds was analysed in vitro with
the same extracts as for the anti-elastase
study (see the previous subsection). 
An assay based on analysis of production
of lipopolysaccharide (LPS)-induced tumour
necrosis factor-α (TNF-α) by RAW264
macrophage cell line was used.25,26 The
effect of extracts at four concentrations
(0.1%, 0.5%, 1%, and 5%) was
investigated. Control samples containing
identical volumes of the vehicle were
analysed for investigation of the solvents’
effect. All of the analyses were performed
in triplicate.

In a 5% concentration the solvents
alone and the extracts were found to 
be cytotoxic for the macrophage cells. 
No cytotoxicity was observed in lower
concentrations. Neither the extracts nor 
the solvents induced significant production
of TNF-α in the unstimulated cells,
suggesting that they do not perform pro-
inflammatory activity. When the solvent
effect was reduced, heather extracts in
concentrations of 0.1% to 1.0% had a
reducing effect on the production of TNF-α
by the LPS-stimulated macrophage cells
(Fig. 3). For cloudberry seed extract, no
inhibitory effect on the production of TNF-α
was observed. The results suggest anti-
inflammatory potential by the water-soluble
fractions of heather. 

Conclusion
Hydrophilic fractions of Arctic heather,
cloudberry, roseroot, meadowsweet and
juniper are rich in bioactive compounds
with antioxidant activity and a long history
of use in the Northern naturopathy,
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Juniper (Juniperus communis). Meadowsweet (Filipendula ulmaria).

supported by observations of modern
scientific research. The water-soluble
extracts of the Arctic plants are safe and
non-irritant ingredients for cosmetic
applications. The anti-elastase activity of
the hydrophilic parts of heather and
cloudberry seeds and the anti-inflammation
activity of heather further support their
suitability for anti-ageing and soothing skin
care applications
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