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The cosmetic and pharmaceutical industry is constantly 
on the lookout for new and efficient active substances. 
In this article, we focus on resveratrol, an active sub-
stance with beneficial health properties, which is ob-
tained, among others, from vines and knotweed (Rey-
noutria japonica). In this study, we assessed the level of 
skin hydration in a group of probands who used cream 
with or without resveratrol. The compound has been 
shown to have moisturizing and tightening properties, 
improving the overall condition of the skin.
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INTRODUCTION

The cosmetics industry has now become one of the 
most dynamically developing industries. The develop-
ment of civilization and technology forces producers to 
research and introduce new cosmetic forms. There is a 
noticeable increase in consumer awareness as well as the 
impact of the ecological trend; hence, manufacturers are 
obliged to look for new active substances that will meet 
consumers’ expectations (Burns et al., 2002). Biologically 
active substances are used in the production of many 
cosmetic or pharmaceutical formulations and dietary sup-
plements. They are supposed to lead to more effective 
operation of cosmetic or pharmaceutical formulations. 
All research institutes are looking for biologically active 
forms that will contain effective ingredients in the fight 
against skin problems, delaying the aging process. One 
of the substances of interest is resveratrol (phytoalexin), 
a phenolic compound derived from vines, eucalyptus, 
knotweed, spruce, mulberry, lilies and peanuts (Burns et 
al., 2002). This stilbenoid belongs to the group of plant-
derived flavonoids. In wine and grapes, it occurs in the 
biocompartment containing procyanidins, anthocyanins 
and flavonols. The average resveratrol content in red 
wines is 1.9 mg/dm³. Resveratrol is a phytoestrogen, i.e., 
a plant hormone with an estrogen-like effect. This com-
pound occurs in two forms, cis- and trans- (Anisimova et 
al., 2011). The trans form can be found in plants (phe-
nol stilbene), while the cis form is formed by isomeriza-
tion of trans-resveratrol and as a result of the disinte-
gration of the resveratrol polymer molecule during the 
fermentation of grape skins with the participation of UV 
rays and a high pH value (Kalantari et al., 2010). Trans-
resveratrol is characterized by a higher biological activity 
compared to the cis- form. The trans form of resveratrol 

is much better researched than the cis- formone (Fig. 1) 
(Orallo, 2006).

The interest in resveratrol increased with the observa-
tion of the “French paradox”, as analysed in detail by 
Roger Corder. The researcher explains why the French 
enjoy good health and rarely suffer from heart diseases 
despite the diet rich in fat and little physical activity. 
Corder claims it is because they consume red wine with 
each meal. Studies have shown that white and rosé wine 
are not characterised by as high biological activity as red 
wine (Corder, 2008). Resveratrol together with polyphe-
nols neutralize harmful fatty acids, lower the cholesterol 
levels, have anti-inflammatory properties and are effec-
tive antioxidants. The consumption or application of 
resveratrol causes the increase of lipoprotein blood level, 
complexes which are responsible for inhibiting the de-
velopment of atherosclerosis. They also intensify the 
breakdown of fibrin protein, which is precipitated during 
blood coagulation as a result of which the function of 
platelets slows down. Both of the above described ac-
tion limit the risk of coronary heart disease (Keylor  et 
al., 2015).

Further, resveratrol slows skin aging.  As the cells 
get older, their genetic material is damaged. This affects 
proper operation of sirtuins, enzyme proteins discovered 
at the beginning of the 21st century. Their function in 
the body is responsibility for regeneration, vitality and 
resistance of cells. While their activity decreases with 
age, resveratrol is one of the best sirtuin activators. It af-
fects skin repair processes, prolongs the life of skin cells 
and protects against adverse effects of external factors 
such as UV radiation. Another process of destroying 
skin support proteins, i.e. collagen and elastin, by sugars 
is referred to as glycation, particularly prevalent in peo-
ple with diabetes and the elderly. There is a decrease in 
the regeneration ability and more frequent occurrence 
of inflammation. The anti-glycation effect that resvera-
trol possesses is the protection of collagen and elastin 
from destruction and disorganization (Zhou et al., 2007). 
Finally, free radicals are reactive molecules formed under 
the influence of, among others, UV radiation, toxins, to-
bacco smoke and stress. They affect the skin negatively, 
accelerating premature aging. With age, the system of 

Figure 1. The chemical structure of resveratrol (cis and trans 
forms).
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protection against free radicals is weakened. Resveratrol 
is one of the most effective antioxidants, as it protects 
the skin against free radicals and delays the aging pro-
cess. It also acts as a whitening agent for the skin, by 
inhibiting the activation of the tyrosinase enzyme which 
is involved in the production of skin pigments (Li  et al., 
2016). The discussed compound has a positive effect 
on bursting blood vessels, reduces swelling and redness. 
It also accelerates the wound healing process and has 
soothing properties. Further, the component improves 
the hydration levels and structure of the skin, because it 
affects the production of glycosaminoglycans responsible 
for the hydration of the skin. It is also recommended 
for women during menopause who may have problems 
with regeneration, thickness and structure of their skin. 
An important property of resveratrol is the anti-wrinkle 
action consisting in reducing existing mimic wrinkles 
(Marques  et al., 2009).

MATERIALS AND METHODS

The study was performed in a group of 20 volunteers 
over a period of 6 weeks. Each participant received one 
of two creams, one with resveratrol or the other with 
the same base but without resveratrol (placebo cream). 
The volunteers tested cosmetic products, applying them 
on the face twice a day, in the morning and in the even-
ing. Prior to the tests, the skin of the probands was 
examined in order to diagnose its condition (set as the 
zero state). Then, subsequent digital measurements were 
made every 2 weeks. Physical studies were conducted us-
ing the Courage+Khazaka Multi Skin Test Center® MC 
1000 device. The hydration of the epidermis was evalu-
ated with a corneometer which measures the hydration 
level of the superficial layers of the skin (stratum cor-
neum), based on electrical conductivity. The higher the 

water content in the epidermis, the smaller the capacitive 
resistance, which indicates a higher degree of skin hydra-
tion.

Before starting the analysis, every volunteer under-
went T.R.U.E. TEST, to diagnose potential allergic con-
tact dermatitis. The T.R.U.E. TEST is a hypoallergenic 
test done with water-proof patches. Resveratrol was put 
on the patches and applied to the skin of the back of 
the volunteers, for 48 hours. At that time, the subjects 
were asked not to have excessive physical activity, to 
avoid the sun and to not take steroid drugs. After this 
time, the backs of the probands were checked using the 
IQ Ultra Reading Plate. After 96 hours, the skin of the 
participants was checked again (as per test instructions 
of the IQ Ultra test from Chemotechnique Diagnostics) 
(User Manual. Chemotechnique Diagnostics: IQ Ultra).

In all 20 probands, the test results were negative. 
There was no visible reaction, meaning that they did not 
show an allergic response to resveratrol (Fig. 2).

All the volunteers were asked to complete a ques-
tionnaire, which addressed their knowledge of the test-
ed ingredient, their age, their awareness of complexion 
type they had and their possible allergic reactions. They 
were also asked to sign an informed consent to par-
ticipate in the experiment. Before the test, an interview 
was conducted with each proband where the principles 
of product testing and the possible side effects were 
explained. This research was conducted with the per-
mission of the Poznań Medical University Bioethical 
Commission. The volunteers received written instruc-
tions for using the cosmetic. During the tests, they 
could not use other cosmetics or a beautician’s servic-
es. Thanks to the sensory evaluation, qualitative analy-
sis and subjective assessment of the tested cosmetic, we 
were able to learn the opinion of potential consumers 

(Dębowska, 2010).

Figure 2. The T.R.U.E. TEST prepared for application. Figure 3. Cold O/W cream with resveratrol.
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PREPARATION

5.000 g of Creagel and 8.000 g of Alphaflow (Table 1) 
were weighed in a 50 ml beaker. 35 g of distilled water 
was weighed in another 50 ml beaker. The contents of 
the first beaker were thoroughly mixed with a magnetic 
stirrer at room temperature while the distilled water was 
added in small portions. Next, 7 mg of trans-resveratrol 
was added to the mix and stirring continued for 5 min-
utes. A thick pink-violet cream was obtained (Fig. 3) 

(Igielska-Kalwat, 2018).
The placebo (control) cream consisted only of the 

Creagel and Alphaflow base, with no active substance 
(resveratrol) added (as per the BN-64/6140-02 standard 
for cream quality control) (BN-64/6140-02 Standard – 
Cream Quality Control).

RESULTS AND DISCUSSION

The purpose of moisturizing preparations is not to in-
troduce water into the skin, but to limit its loss from the 
dermis. The most effective method for moisturizing the 
skin is to strengthen the barriers that inhibit water loss. 
The reduction of water evaporation from the epidermis 
is directly related to the increase in its hydration.

Figure 4 presents the average changes in the hydration 
level of the tested probands who applied cream with res-
veratrol to their skin.

The emulsions containing resveratrol significantly in-
fluenced the hydration level of the epidermis. The av-
erage hydration value, which was observed in probants 
before using emulsion, amounted to 35.00 a.u. After one 
week of application.

During the regular use of the preparation, the hydra-
tion level increased on average by 9 a.u. after the second 

week of use. In the subsequent two weeks, an increase in 
hydration by 20% was observed in the test subjects. The 
measurements taken in the fourth week showed an in-
crease in hydration by 201%. After 6 weeks, the param-
eter increased by 3.5%. As the active ingredient of the 
emulsion is hydrophobic, it creates a waterproof filter on 
the surface of the epidermis. It can be concluded that 
resveratrol penetrates the epidermis, thus supplementing 
the lipids of its protective layer. Therefore, during the 
use of the tested emulsion, the hydration level increased 
(Yang et al., 2017; Igielska-Kalwat J, Tariq Mahmood, 
2018; Vries et al., 2018).

Figure 5 presents the average changes in the skin hy-
dration level in the control group.

The results showed that the formula which did not 
contain resveratrol also increased hydration of stratum 
corneum, which is associated with the presence of lipid 
emulsions in the composition. They supplement or mod-
ify the natural water-lipid layer and intercellular cement. 
Therefore, they inhibit the transepidermal water loss 
(TEWL) by creating skin occlusion, and increase hydra-
tion of the epidermis by building in the cement lipids. 
The average hydration value, which was observed in 
probants before using emulsion, amounted to 35.00 a.u. 
After one week of application. After the second week, 
an increase of 2.7% in skin hydration was found, and the 
hydration level remained stable until the last week. After 
six weeks, an increase in hydration by 5.4% was noted, 
showing much lower effectiveness of the prepared emul-
sion compared to the one containing resveratrol. It can 
be concluded that the analyzed emulsion is a cosmetic 
that does not improve skin hydration as efficiently as 
a cream containing the active substance (Nawaz  et al., 
2018; Yang et  al., 2015).

CONCLUSION

In the in vivo studies on volunteers using self-made 
cosmetic emulsions containing resveratrol, the tested 
cream proved to be an effective cosmetic that improved 
the functioning of the hydro-lipid barrier of the skin, in-
creasing the level of skin hydration. Resveratrol did not 
show to be a sensitizer in the T.R.U.E TEST, i.e. the 
method for assessing irritation by dermatological evalua-
tion. Based on the study, the compound was confirmed 
to have moisturizing and tightening properties that im-
prove the general condition of the skin.

Table 1. Ingredients of cold O/W creams with resveratrol

Composition Content (% + 0.001) g

Creagel EZ7 hydrogenated polydecene, 
Lauryl polyoxyethylene ether 5000

Alphaflow 20 hydrogenated polyde-
cene 8000

Distilled water 35000

Resveratrol (F, Fesveratrol; OPC, For-
meds 0.007

Figure 4. Hydration of the epidermis increases from the start of 
applying the formulation containing resveratrol to 6 weeks after 
regular use of the cosmetic. 
**p<0.01 as a significant improvement from week 0 to week 6 
(W6), determined by the post-hoc test. Total trial group (n=20). 
Measurements were taken every two weeks.

Figure 5. Hydration increases from the start of applying the 
control formulation without resveratrol and still after (how 
many?) weeks of using the cosmetic. 
**p<0.01 as a significant improvement from week 0 to week 6 
(W6), determined by the post-hoc test. Total trial group (n=20). 
The measurements were taken every two weeks.
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