Exploring in vitro cultures of Achillea sp. as potential sources of skin lightening cosmetic ingredients
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OBJECTIVE:  The study aims to establish in vitro cultures of Achillea millefolium and Achillea filipendulina, rich in bioactive compounds with broad spectrum of cosmetic applications: regenerating, calming, rejuvenating, antimicrobial and skin lightening. [1] Growing demand for active cosmetic ingredients of natural origin, increasing environmental pollution and variability of phytochemical content between plant material collected from different sites requires development of alternative plant sources. Therefore, plant in vitro cultures are important tool for the continuous and controlled production of desired plant metabolites. [2] 

METHODS: Aqueous, ethanolic and hydroethanolic extracts from A. millefolium and A. filipendulina obtained from field and in vitro cultures were compared for the phytochemical content using HPLC-ESI-QTOF-MS/MS and skin-lightening potential using mushroom and murine tyrosinase inhibitory assays.

RESULTS: Significant differences in bioactive chemical content were found between A. millefolium extracts obtained from field and in vitro cultures, especially in respect of caffeoylquinic acid derivatives and flavonoids. Ethanolic extracts from A. millefolium field cultures were efficiently inhibiting both mushroom and murine tyrosinases, but none of the extracts obtained from A. millefolium in vitro culture showed significant inhibition towards these enzymes. In respect of A. filipendulina, effective tyrosinase inhibitors were found in both field and in vitro culture extracts. The phytochemical composition of field and in vitro culture extracts from this species was also more similar.


CONCLUSION: The study shows that in vitro cultures of Achillea filipendulina might be valuable sources of cosmetic active ingredients with skin lightening potential, however the conditions of A. millefolium in vitro culture require further optimization in order to produce yields amounts of bioactive metabolites.
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