Bioactive compounds of Carlina acanthifolia L. roots obtained by fractional extraction and their 3D fluorescence spectra
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Carlina acanthifolia L. is widely used in traditional medicine due to the presence of essential oil (1-2%) in the outer part of the roots of the plant. It is mainly used for its choleretic and anti-inflammatory properties, as well as for the treatment of gastrointestinal problems [1].
We obtain the fractions by sequential extraction with different solvents (hexane, chloroform, ethyl acetate, ethanol, and water) from carline thistles (Carlina acanthifolia All.) roots, evaluate the phytochemical compounds and for the first time, we report here the 3D fluorescence excitation-emission spectra. The highest yield (11.02 %) was obtained by using 95% ethanol. The highest extractive content of total phenols, flavonoids, and derivatives of economic acids was found in the ethyl acetate fraction. Three phenolic acids were detected in the ethyl acetate fraction – chlorogenic, p-coumaric, and sinapic acids, as chlorogenic acid was dominating among the others (16.06 mg/g extract). These fractions demonstrated the highest antioxidant potential and the fluorescent properties of the roots are related to them.  The topographic view of the excitation-emission matrix (EEM) presented in Figure 1 outlines a large strong first maximum (em,1 = 570 nm for exc,1 = 470 nm) and a weaker narrower second one (em,2 = 595 nm for exc,2 = 640 nm). The emission spectrum of the main maximum is rather large at 90% level (em,1 = 60 nm) but is observed over a narrow excitation bandwidth (exm,1 = 25 nm) (Table 1). The Stokes shift is around 100 nm over the excitation range from 430 nm to 560 nm. The energy diagram is shown in Figure 2, the darker areas representing the 90% level of the larger maximum.
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TABLE 1
	ex,1 (nm)
	ex,1 (nm)
	em,1 (nm)
	em,1 (nm)
	 (nm)
	ex,2 (nm)
	em,2 (nm)

	470
	25
	570
	60
	100
	595
	640
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Figure 2. Energy diagram as revealed from the EEM in Figure 1.





1.94 eV





2.48 eV





2.32 eV





2.10 eV





2.21 eV





2.87 eV





2.64 eV





2.53 eV





Figure 1. Topographic view of the fluorescence excitation emission matrix (EEM) from Carlina acanthifolia








