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QUANTITATIVE DETERMINATION OF FLAVONOIDS IN THE extracts OF Salsola collina L.

The method of quantitative determination of flavonoids in the extracts from above-ground of the Salsola collina has been presented in the review. The determination of flavonoids has been carried out in aqua and ethanol (30%, 50%, 70%) extracts by spectrophotometric method at wavelength set 411 nm by the method of standards. To 0,52% of flavonoids in the above-ground of the Salsola collina have been founded. The highest content of flavonoids has been determined in 70% ethanol extract. The results of this research will be used for the development of quality control methods for the herbal materials that we have analyzed.
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INTRODUCTION
The question of standardization and quality control of medicinal plants and drugs of plant material produced in Ukraine, remain highly topical, because of several reasons:

• The dynamics of medicinal products registered in Ukraine, shows the increase of the total number of both foreign and domestic herbal medicines or received using the components of vegetable origin;

• there are complex companies that produce drugs from plant materials, ranging from treatment of cultured (or harvesting wild ) plants to processing plant materials, receiving different fees and packaged products ;

• there are some new types of herbal drugs and preparations based on previously known medicinal plants of native flora and foreign countries in the medical practice.
The above mentioned factors determine the standardization of herbal products and the development of analytical documentation which will allow the standardization of herbal drugs based on individual characteristics and origin of species.

It is known that flavonoids exhibit a high biological activity due to the presence in the molecule of active phenolic hydroxyl and carbonyl groups, which, in the course of various biochemical modifications, are involved in several physiological processes and exhibit a wide range of pharmacological activities [ 2,7,9]. The pronounced antioxidant, immune-modulating, hepatoprotective actions and others draw some special attention [ 10,11 ].
All the techniques that are very often used to quantify the amount of flavonoids can be divided into two groups. The first group – is direct spectrophotometric methods with the calculation method of the quantitative content rate of absorption after preliminary chromatographic separation or discharge of flavonoids from raw materials or finished medical product [ 3,4,8 ]. These methods are prolonged, they are used for phytochemical studies of new medicinal plants, as they allow to define some subclasses of compounds and to establish their own species affiliation of any plant material, usually after preliminary chromatographic separation of classes of biologically active substances (BAS). Such techniques have little or no value while creating the analytical documentation of raw materials or finished medical product.
The second group of methods - is a technique with the usage of the standard [ 5]. Previously there is held the hydrolysis of all forms of flavonoid to aglycones, and then to obtain a colored reaction product using aluminum chloride complexation with selected aglycone. This technique is used for quality control of herbal drugs in accordance with current HFC [ 1].

According to the literatural resources, the saltwort contains flavonoids that are mainly shown as the derivatives of kaempferol or quercetin and isoflavones (5,2 -dihydroxy -5- methoxy -6 ,7- methylendioxy - isoflavone ) [1 ].

Therefore, the aim of our research is to determine the quantitative content of flavonoids in the overground part of undulating saltwort (Salsola collina L.), which in our view, could be a promising raw material for the creation of a new hepatoprotective drug.
MATERIALS AND METHODS
The object of the research is an airborne aerial minced part of the undulating saltwort (Salsola collina L.) of the Marevy family (Chenopodiaceae). The materials have been harvested in 2012 in Barnaul City during the mass blossoming of plants and prepared both water and alcohol (30%, 50% and 70%) extracts of the plant material in the ratio of 1:20. 

For the study we have used measuring dinnerwares of A class and reagents that meet the requirements of HFC, analytical balances «AXIS», spectrophotometer Evolution 60S.
RESULTS AND THEIR DISCUSSIONS
The determination of flavonoids has been carried out by the methods described in the literature [6]. Previously, we have conducted the reactions of the studied extracts with a solution of aluminum chloride and recorded the absorption spectra of colored solutions obtained absorption spectrophotometer in the range from 385 nm to 500 nm (Fig. 1).
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Fig. 1. The absorption spectrum of the rutin solution (1), 70% ethanol extract of saltwort (2), 30% ethanol extract of saltwort (3), 50% ethanol extract of saltwort (4) after the addition of a solution of aluminum chloride.
It has been established that the absorption spectra of the investigated solutions are characterized by a maximum absorption at 411 nm wavelength, which corresponds to the maximum absorption of the solution after the reaction of the rutin with a solution of aluminum chloride in an acidic environment. Therefore, the determination of flavonoids in saltwort we have performed in the following procedure.

The method for the determination of flavonoids in raw materials. To 1 ml of initial solution, we have added 1 ml of aluminum chloride reagent P and made the volume of the solution with the help of the solution of 5% glacial acetic acid in ethanol P to 25.0 ml.
Reference solution. 0.02 g ( accurate weight ) of  C3 rutin has been dissolved in 30 ml of 96 % alcohol by heating on a water bath, cooled and adjusted the volume of the solution in the same solvent to 50 ml. To 1 ml of the resulting solution we have  added 1 ml of aluminum chloride reagent P and adjusted the volume of the solution with the help of the solution of 5% glacial acetic acid in ethanol R to 25.0 ml.
The compensation solution. 1 ml of the initial solution has been adjusted with the solution of 5% glacial acetic acid in ethanol to a volume of 25.0 ml. 

Optical density of the obtained tested solutions and standard rutin solution have been determined on a spectrophotometer at wavelength 411 nm in a cuvette with a layer thickness of 10 mm. 

The content of flavonoids (x), in a percentage, calculated as rutin, has been calculated by the formula:
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where: А0 – the optical density of the solution of the standard rutin matter for the wavelength 411 nm;

А1 – the optical density of the studied solution at 411 nm wavelength;

m0 р– mass of the rutin sample, g;

m1 – mass of the sample aerial parts of saltwort to prepare the alcohol extract, g;
V1 – the volume of volumetric flask (50 ml) for preparation of rutin solution, ml; 
V2 – the aliquot volume (1 mL) of obtained rutin solution, ml; 
V3 – the volume of volumetric flask (25 ml) to dilute the rutin solution, ml;

V4 – the volume of volumetric flask (100 ml) to prepare the extract form the aerial parts of Salsola collina, ml;

V5 – the aliquot volume (1 ml) of the extract form the aerial parts of Salsola collina for preparation of the studied solution, ml;

V6 – the volume of volumetric flask (25 ml) for preparation of the studied solution, ml;

d – the humidity indicator of medicinal plants of aerial parts of Salsola collina, %.

The results of the quantitative determination of the flavonoids content in the Salsola collina extracts in terms of rutin have been listed in Table. 1.
Table 1.
The results of the quantitative determination of the flavonoids content and metrological characteristics
	The extract
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	hydrous
	0,29
	2,79(10-3
	2,93(10-3
	1,00

	30% alcohol
	0,45
	2,74(10-3
	2,87(10-3
	0,64

	50% hydrous
	0,38
	4,05(10-3
	4,25(10-3
	1,12

	70% hydrous
	0,52
	1,42(10-2
	1,49(10-2
	2,84


Note. Р(0,05; t(P,()=2,0576; n=6
CONCLUSIONS
We have revealed that the largest number of flavonoids (0.52%) is found in 70% alcohol extract of Salsola collina L. in terms of rutin in the course of the spectroscopic studies. The obtained results will be used to develop the quality control methods for these materials.
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