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Abstract 

 

According to the current definition, a prebiotic is described as “a substrate that is selectively 

utilized by host microorganisms conferring a health benefit”. Originally, the concept of 

prebiotics was defined for the gut microbiota. However, it can be also applied to modulate the 

composition of other microbiological populations, for example, skin microbiota. In recent years, 

scientific interest in the composition and function of the dermal microbiota has been growing, as 

it has been established that certain skin diseases are associated with dysbiosis of the skin 

microbiota. Consequently, for the cosmetics industry, it is of utmost importance to develop 

products that have a prebiotic effect and thus can provide a balanced composition of the skin 

microbiota. In this paper, an assessment of the galacto-oligosaccharides (GOS) prebiotic 

activity was performed by following the effect of the addition of these oligosaccharides on the 

growth of Staphylococcus epidermidis, a member of the permanent skin microbiota. 

Simultaneously, changes in nutrient medium composition during the fermentation were 

monitored using high-performance liquid chromatography. In the end, bearing in mind the 

future implementation of GOS in cosmetic formulations, the possibility of controlled release was 

determined using the Franz cell diffusion study. The obtained results showed that GOS has a 

stimulating effect on the growth of S. epidermidis since it has been noticed that the number of 

vegetative cells increases with increasing concentration of GOS up to the concentration of 5 % 

(w/v). Based on the change in the composition of soluble sugars in nutrient media enriched with 

oligosaccharides, it was confirmed that the bacteria S. epidermidis can utilize GOS. Finally, the 

effective diffusion coefficients of GOS, that have been incorporated into two different cosmetic 

formulations for previously defined optimal concentration (5 % w/v), were determined. Namely, 

the best results were obtained for formulation with Heliogel as a gelling agent - the effective 

diffusion coefficients of GOS trisaccharides (GOS3) and GOS tetrasaccharides (GOS4) were 

1.904·10
-6

 cm
2
/s and 4.696·10

-9
 cm

2
/s, respectively. On the other hand, the effective diffusion 

coefficient of GOS3 in hydrogel Aristoflex AVC was 5.148·10
-8

 cm
2
/s, while the diffusion 

coefficient of GOS4 could not be determined, due to the low diffused concentrations. This 

indicates that GOS3 diffuse significantly faster than GOS4 and the rate and mechanism of 

transport of these molecules are highly dependent upon the type and characteristics of the 

formulation. 
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