
Summary 

 In the doctoral thesis, the roots and shoots of Baikal skullcap (Scutellaria baicalensis 

Georgi.), belonging to the family Lamiaceae, were used to obtain highly concentrated 

vaccuum-dried extracts. The above-ground parts of this taxon are a little studied herbal 

substance, while the underground parts are well known and often used as herbal medicinal 

products, especially in Traditional Chinese Medicine. 

Ultrasound-assisted extraction (UAE) followed by vacuum drying procedure was used  

for the effective isolation of polyphenolic compounds from aerial (Hb) and underground (Rx) 

parts of this species. Various extractants, including water as well as  25% (v/v) and 50% (v/v) 

EtOH, were employed. As a result, the following lyophilisates were obtained: Rx50, Rx25, 

RxH2O, Hb50, Hb25 and HbH2O. Detailed phytochemical profiles of all lyophilisates were 

examined using coupled chromatographic (RP-LC), spectroscopic (PDA) and spectrometric 

(ESI-QToF/MS-MS) methods. A total of 57 polyphenolic compounds, including 55 flavonoids, 

2 phenylethanoids, were identified in all herbal preparations. Flavone aglycones and their 

glycosidic derivatives were the main groups of identified polyphenolic components in Rx50, 

Rx25 and RxH2O. Predominant polyphenolic constituents of Hb50, Hb25 and HbH2O were 

flavanone glycosidic derivatives. In the next step, phytochemical standardization was 

performed using a reversed-phase high-performance liquid chromatography (RP-HPLC) 

coupled with a PDA detection. A very high total content of flavonoid derivatives has been 

documented, ranging from 15.0 to 58.3%, and from 16.6 to 38,1%, for herbal preparations 

obtained from aerial and underground parts of Baikal skullcap, respectively. Baicalin, a 

flavone glucuronide, was the predominant compound in the Rx50, Rx25 and RxH2O. It 

ranged from 7.0% (RxH2O) to 23.1% (Rx50) of the lyophilisate dry weight. Carthamidin-7-O-

glucuronide, was the main flavonoid compound identified and quantified in the Hb50, Hb25 

and HbH2O.  

Its content ranged from 5.1% (RxH2O) to 34.3% (Rx50). 

 Subsequently, the isolation of flavonoid compounds from Hb50 was carried out using 

the optimized centrifugal partition chromatographic method (CPC), which allowed to obtain 

two concentrated fractions containing highly active flavonoid compounds. The first one was  

carthamidin-7-O-glucuronide, isocarthamidin-7-O-glucuronide and scutellarin, the second 

one consisted of apigenin-7-O-glucuronide and chrysin-7-O-glucuronide. Moreover,  

the isolation of flavonoid glycosides from Hb50 was performed using preparative Flash 

chromatography (FC), which allowed to obtain 4 isolates of high purity. The first one 

contained a mixture of the carthamidin-7-O-glucuronide and isocartamidin-7-O-glucuronide 

with a total purity of 83.7%. Other flavonoid isolates contained single flavones, including 

scutellarin, apigenin-7-O-glucuronide and chrysin-7-O-glucuronide, with the determined 

purity of 86.7, 80.8 and 85.3%, respectively. 

 The high antioxidant potential of all herbal preparations was confirmed using the 

Folin–Ciocalteu and cupric ion-reducing (CUPRAC) methods as well as the free radical (DPPH• 



and ABTS•+) scavenging assays. The best antioxidant and antiradical properties has been 

documented for Hb50. Moreover, it was confirmed that baicalein exerted 10-fold higher 

chelating (Fe2+)  activity than its 7-O-glucuronide (baicalin). All lyophilisates exsmined (Rx50, 

Rx25, Hb50, Hb25) and two flavones (baicalin, baicalein) also showed cytoprotective effects 

against 2,2'-azobis(2-methylpropionamidine) dihydrochloride (AAPH) induced oxidative 

damage of human erythrocytes. Additionally, none of the herbal preparations examined 

(Rx25, Rx50, Hb25 and Hb50) together with flavone reference substances (baicalin and 

baicalein) showed haemolytic activity against human erythrocytes. 

 Moderate neurotropic activity (AChE inhibitory properties) have been observed for 

Hb50, Rx50 and reference flavonoid substances, in the following order: baicalin > scutellarin 

> apigenin-7-O-glucuronide > wogonoside ≥ baicalein ≥ scutellarein > carthamidin-7-O-

glucuronide > chrysin-7-O-glucuronide > wogonin, using TLC-bioautography. The highest 

AChE inhibitory effect was confirmed for baicalin (9.8% of the activity determined for the 

reference substance - galanthamine hydrobromide). A two-fold higher AChE inhibitory effect 

was also observed for Rx50 (compared to Hb50) which was related to the high content of 

baicalin  

(23% dry weight) in this herbal preparation.   

 High cytotoxic effects of Hb50 and scutellarin were confirmed on MCF-7 (estrogen-

dependent) and MDA-MB-231 (estrogen-independent) human breast cancer cell lines using 

the MTT assay. Higher effect was observed in the estrogen-dependent tumor MCF-7 line. 

Therefore, it was concluded that the cytotoxic potential may be related to SERM-type 

activity. 

 A weak to moderate antibacterial activity against reference strains of Gram-positive 

bacteria (Staphylococcus epidermidis ATCC 12228; S. aureus ATCC 25923 and ATCC 6538) 

was documented for all lyophilisates and carthamidin-7-O-glucuronide. Moreover, apigenin-

7-O-glucuronide showed a broad spectrum of the antimicrobial activity against the reference 

strains of Gram-positive and Gram-negative bacteria as well as Candida sp. 

 As an original aspect of the performed experimental studies, it was documented that 

Baikal skullcap herb is a rich source of biologically active flavonoid compounds  

(mainly glycosidic derivatives of carthamidin and isocarthamidin) with a distinct qualitative 

and quantitative profile of these components in relation to the roots of this taxon. 

Moreover,  

it has been shown that the above-ground parts of this species and preparations obtained 

thereof are characterized by a high biological (antibiodegenerative) potential associated with 

the presence of the above-mentioned flavonoid components. 

 

 

 



 

 

 


