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European madder (Rubia tinctorum L.) is a perennial plant and a member of the 
family Rubiaceae. It is a source of a natural dye, it produces a variety of anthraquinone 
pigments in its roots and rhizomes. The main components are di- and trihydroxy-
anthraquinones and their glycosides: ruberythric acid (alizarin-primeveroside), alizarin, 
pseudopurpurin, purpurin, rubiadin, munjistin, lucidin-primeveroside [1]. These substances 
show some bactericidal and spasmolytic activity and facilitate the loosening of kidney 
concrements containing calcium and magnesium phosphates. In this connection, madder is 
used in medicine. Some components show mutagenic activity (lucidin), but purpurin has 
some inhibitory effect on bacterial mutagenicity [2]. 

We have investigated the growth and anthraquinone content of the genetically 
modified hairy root cultures. The hypocotyl of Rubia tinctorum was infected by 
Agrobacterium rhizogenes (strain R-1601). After the elimination of bacteria, the hairy 
roots were cultured on liquid Gamborg B5 [3] and HMS [4] media in Erlenmeyer flasks.  

For determination of anthraquinones, the lyophilized tissue samples were extracted 
with MeOH using an ultrasound device. After evaporation, the athraquinone glycosides 
were hydrolysed with HCl. The hydrolysate was purified by solid phase extraction. The 
purified samples were analysed by HPLC method. Alizarin and purpurin were identified 
with the use of external standards. Investigating the cultures growing on different media 
we found, that the production of purpurin was more than threefold higher (2.93 mg/g) than 
that of alizarin (0.87 mg/g) on HMS medium, while on B5 medium the alizarin production 
was slightly higher (1.12 mg/g). 

Crude MeOH extracts were fractionated by flash chromatography method. 
Fractions were investigated by HPLC. Anthraquinone glycosides and aglycones were 
separated and ruberythric acid, lucidin-primeveroside, munjistin, pseudopurpurin and 
lucidin were detected via UV spectrum analysis. 
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