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Abstract. The study focuses on the formulation and microbiological
evaluation of a cosmetic cream with sea buckthorn extract and without
preservatives. The microbiological evaluation was carried out by determining the
total number of viable microorganisms (aerobic bacteria, yeasts and filamentous
fungi) and identifying pathogenic microorganisms such as: Escherichia coli,
Pseudomonas aeruginosa, Staphylococcus aureus and Candida albicans. The
results obtained showed that from a microbiological point of view, the product
corresponds since after the incubation period no microbial growth was observed.
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1. Introduction

A number of cosmetic products such as creams, powders, shampoos,
lotions, etc., are extremely vulnerable to the multiplication of microorganisms
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due to the ingredients used in their preparation that can create an appropriate
environment for infestation. Moreover, the appearance of microorganisms in
cosmetic products, especially those intended for skin care, poses a very high risk
to the health. A cosmetic product that is not microbiologically compliant is
distinguished from other products by the changings of its color, odor and
viscosity. In general, the vast majority of cosmetic creams are water-based, which
is a favorable environment for the development of microorganisms (Lungu and
Merica, 2000). Also, cosmetic creams with plant extracts can be exposed to such
a risk due to the nature of the plants or/and plant extracts that are incorporated
into them.

Thus, the critical parameters that affect the microbiological stability of
creams are the nature of the plant or extract, the ratio of raw materials, the method
of obtaining and the method of preservation (Mungwari et al., 2025). It is worth
mentioning that microorganisms develop in conditions of humidity, heat and
darkness (Dao et al., 2017). However, there are a number of plants or plant
extracts that can contribute to the microbiological stability of the creams in which
they are introduced. One of these plants is the sea buckthorn (Hippophae
Rhamnoides L.) which grows spontaneously in different regions of the world, on
different kind of soils and various temperatures. Moreover, it is an excellent
source of bioactive and nutritional substances and is very often used in the
preparation of food supplements or even radioprotective creams for astronauts.
Over time, the importance of this plant has grown, so that in recent years, more
and more countries have become aware of the therapeutic potential and its
processing is carried out at an industrial level (Gupta and Upadhyay, 2011;
Ciesarova et al., 2020; Kumar et al., 2022; Wang et al., 2022).

Literature studies show that the valuable bioactive substances present in
sea buckthorn, namely: vitamins, carotenoids, phenolic compounds, minerals,
amino acids, essential fatty acids and organic acids, are the basis of the numerous
properties of the plant such as: antioxidant, anti-inflammatory, emollient,
antimicrobial, antibacterial, antiviral, antitumor, cardioprotective,
hepatoprotective and tissue regenerator (Ciesarova et al., 2020; Criste et al.,
2020; Zeb, 2004). In practical applications, the plant can be used fresh, dried or
in the form of extracts: powder, macerate, infusion, decoction, syrup and oil
(Kogyigit and Haspolat, 2023). Among these, the most well-known and applied
extract is sea buckthorn oil with a rich content of vitamins (A, E, C, complex B),
minerals (Ca, Mg, Fe) and phytosterols which has a nourishing and regenerating
effect on the skin, stimulates collagen restoration and prevents depigmentation
caused by aging (Géatlan and Gutt, 2021; Stanciu et al., 2022; Chen et al., 2024).

Currently, on the market there are numerous cosmetic products that
contain sea buckthorn extracts in their formulation, namely: shampoos and hair
conditioning products; aftershave lotions; face and body lotions; mouthwash;
moisturizing creams for treating eczema; sunscreen creams and cosmetic
products for skin regeneration. Among these, the demand for cosmetic creams
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intended for skin care is very high, due to their benefits such as cleansing,
moisturizing and protecting the skin against bacterial and fungal infections, as
well as its restoration in the case of cuts, burns and wounds. However, all products
contain preservatives in order to be usable for longer periods of time.

Based on these aspects, we aimed to formulate and microbiologically
evaluate a cosmetic cream with sea buckthorn extract and without preservatives,
prepared in the laboratory. We believe that the active substances in the sea
buckthorn extracts, one of the basic ingredients, improve the qualities of the
product and contribute to its microbiological stability.

2. Experimental

2.1. Material selection

For this study, dried sea buckthorn was purchased from a health food
store. In order to obtain the sea buckthorn extract by maceration, extra virgin
olive oil was purchased from the supermarket. The beeswax necessary to obtain
the cosmetic cream was purchased from a health food store, and the surfactant
(sodium dodecyl sulfate) and pH regulator (borax) were purchased from Merck.

2.2. Production of sea buckthorn extract

Sea buckthorn extract was obtained by maceration at room temperature.
So, the dried sea buckthorn (previously coarsely chopped) and olive oil were
placed in a glass container in a ratio of 1:10 w/w. The container was tightly closed
and kept at room temperature for 14 days, periodically shaking it (Fig. 1a). The
obtained mixture was filtered, and the resulting sea buckthorn extract was
subsequently stored in glass containers with a tight closure, at a temperature of
10-15°C and protected from light (Fig. 1b).

a. b.

Fig. 1 — Obtaining sea buckthorn extract by maceration in olive oil.
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2.3. Formulation of the cosmetic cream using
the sea buckthorn extract

The cosmetic cream was obtained according to the recipe described in
the literature (Cernatescu, 2016). Thus, the olive oil and beeswax were placed in
a laboratory flask, and the mixture was heated on a hotplate, with magnetic
stirring to T= 67-68°C. Then, under vigorous stirring, the surfactant and borax
dissolved in the amount of water prescribed in the recipe were added. The cream
was then gradually cooled to room temperature under continuous stirring. Finally,
the obtained cosmetic cream with sea buckthorn extract was transferred to a glass
container and kept at room temperature for analysis (Fig. 2).

Fig. 2 — The cosmetic cream with sea buckthorn extract.
3. Results and discussions

The evaluation of cream quality, from a microbiological point of view
was carried out according to the specialized literature (Bernauer et al., 2023;
European Pharmacopoeia, 2021a; European Pharmacopoeia, 2021b), pursuing
two objectives.

3.1. Determination of the total number of viable microorganisms

For the quantification of total viable microorganisms (aerobic bacteria,
yeasts, and filamentous fungi), the procedure described below was followed:
Under the laminar flow hood, the sample to be analyzed was weighed and then
suspended in a buffer solution containing phosphate NaCl peptone with
polysorbate 80, (dilution 1:10). The sample thus prepared was homogenized for
30 min, the pH of the sample being adjusted to 7 with a solution of HCI or NaOH
IM depending on its acidity or basicity. From the 1:10 dilution, another 1:100
dilution was prepared, using the same buffer solution. Petri dishes with a diameter
of 9 cm were used in which 1 mL of sample from the 2 dilutions was brought.
Two Petri dishes were used for each dilution. In 2 boxes, approx. 15-20 mL of
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culture medium (agar) liquefied and cooled to 40°C (for bacteria, Fig. 3), and in
the other 2, approx. 15-20 mL of culture medium (Sabouraud agar) liquefied and
cooled to 40°C (for yeasts and fungi, Fig. 4). The Petri dishes with agar were
incubated at 30-35°C for 3-5 days, while those with Sabouraud agar were
incubated at 20-25°C for 5-7 days.

Fig. 4 — Petri dishes with Sabouraud agar for yéasts and fungi.

At the end of the incubation time for the analyzed sample, no colonies of
bacteria and yeasts/fungi were detected on the culture media studied.

3.2. Identification of pathogenic microorganisms

3.2.1. Identification of Escherichia coli

1 mL of the 1:10 dilution of the sample taken for work was inoculated
with 10 mL of nutrient broth in a Petri dish (Fig. 2). This was incubated at 30-
35°C, for 18-24 hours.

SR

Fig.5 - Seediﬁg Pi dishes with nutrient broth.
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After incubation, 1 mL of broth from the Petri dish was transferred to 100
mL of Mac Conkey bullion culture medium (Fig. 6) and incubated at 42-44°C,
for 24-48 hours. After this interval, a subculture was performed on agarized
selective medium: Mac Conkey agar by the sterile swab plating technique and
incubated at 30-35°C for 18 — 72 hours.

Fig. 6 — Specific culture medium for identification of Eschericia coli.

After the incubation period, no microbial growth was observed.
3.2.2. Identification of Pseudomonas aeruginosa

1 mL of the 1:10 dilution of the sample taken for work was inoculated
with 10 mL of nutrient broth in a Petri dish, and was incubated at 30-35°C, for
18-24 hours. After incubation from the Petri dish with broth, passages were made
on agarized selective medium: Cetrimide agar (Fig. 7) by the sterile swab plating
technique and incubated at 30-35°C, for 18-72 hours. The negative result
confirmed that after the incubation period no microbial growth was observed.

3.2.3. Identification of Staphylococcus aureus

1 mL of the 1:10 dilution of the sample taken for work was inoculated
with 10 mL of nutrient broth in a Petri dish. This was incubated at 30-35°C, for
18-24 hours. After incubation from the Petri dish with broth, passages were made
on agarized selective medium: Mannitol salt agar (Fig. 7) by the sterile swab
plating technique and incubated at 30-35°C for 18-72 hours. In this case too, the
negative result confirmed that after the incubation period no microbial growth
was observed.

3.2.4. Identification of Candida albicans

1 mL of the 1:10 dilution of the sample taken for work was inoculated
with 10 mL Sabouraud broth in a Petri dish. The Petri dish with Sabouraud broth
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was incubated at 30-35°C for 3-5 days. After incubation from the Petri dish with
Sabouraud broth, passages were made on agarized medium: Sabouraud agar (Fig.
7) by the sterile swab spreading technique and incubated at 30-35°C for 24-48
hours.

Also, in this case, the negative result confirmed that after the incubation
period no microbial growth was observed.

Fig. 7 — Specific culture media for identification of Pseudomonas aeruginosa,
Staphylococcus aureus and Candida albicans.

Microbiological tests performed on the samples of sea buckthorn extract
cream without preservatives showed that there was no microbial growth (Fig. 8)
and therefore it is qualitative from a microbiological point of view.

~5 |
L

Fig. 8 — Microbiological analysis results for sea buckthorn extract cream.
4. Conclusions

This study consists of the formulation and microbiological evaluation of
a cosmetic cream with sea buckthorn extract and without preservatives. The
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microbiological evaluation was carried out by determining the total number of
viable microorganisms (aerobic bacteria, yeasts and filamentous fungi) and
identifying pathogenic microorganisms such as: Escherichia coli, Pseudomonas
aeruginosa, Staphylococcus aureus and Candida albicans. The microbiological
tests performed showed that the product complies with the microbiological
standard, since after the incubation period no microbial growth was observed.
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FORMULAREA SI EVALUAREA MICROBIOLOGICA A CREMEI COSMETICE
CU EXTRACT DE CATINA SI FARA CONSERVANTI

(Rezumat)

Studiul constd in formularea si evaluarea din punct de vedere microbiologic a
unei creme cosmetice cu extract de catina si fara conservanti. Evaluarea microbiologica
s-a realizat prin stabilirea numarului total de microorganisme viabile (bacterii aerobe,
levuri si fungi filamentosi) si identificarea microorganismelor patogene precum:
Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus si Candida albicans.

Rezultatele obtinute au ardtat ca produsul corespunde din punct de vedere
microbiologic, deoarece dupa perioada de incubare nu s-a observat nici o crestere
microbiana.



