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Abstract

The article describes the production of dry extract from milk thistle seeds by soxlent extraction 
and lyophilization methods in laboratory conditions. In addition, information is provided on the 
detection of flavolignans of the th complex in the resulting dry extract.
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Botanical characteristics and biological features. Milk thistle spotted (Silybum marianum (L.) 
Gaertn.) is a medicinal plant belonging to the genus of the same name of the Asteraceae or Compound 
Flowers family. There are 2 species in the world, and 1 species in Turkmenistan (Berdimuhamedov, 
2010, Nikitin, 1988). Milk thistle has a 2000-year history of use as a medicinal product in the treatment 
of liver diseases. Theophrastus, Dioscorides and Pliny the Younger mentioned a medicinal plant in 
their writings (Roberto Marceddu et al., 2022). There is scientific evidence that the seeds of the plant 
can retain their germination up to 9 years (Roberto Marceddu et al., 2022). Depending on the growing 
conditions and genotype, there are from 10 to 50 fruits on each plant, each fruit containing 65–190 
seeds. The whole plant can produce up to 6000 seeds. Their germination reaches 94% (Roberto 
Marceddu et al., 2022). 1000 seeds weigh 20–30 g. The plant can also be grown in regions with a 
cool season, on average no more than 150 days. It is considered a drought-resistant plant. Usually 
the fruits are harvested from the end of August to the beginning of October. The yield is 10–15 kg/ha 
(Shekatihina, 2010).

Chemical composition. It is known that 40 different medicinal and nutritional substances are 
contained in the seeds of milk thistle (Shekatihina, 2010). The seed contains up to 20–30% oil, which 
consists of 42–54% linoleic acid, 23–36% oleic acid and 7–8% palmitic acid (Bijak, 2017). The 
seed contains flavolignan compounds, active substances called silymarin. This compound contains 
substances such as silybin and B, silicristin, isosilicristin, isosilibin A and B, dihydrosilibin and 
silidianin. It also contains the flavonoid taxifolin. The main components are the diastereoisomers of 
silybin A and B, which account for 70% of flavolignans (Shekatihina, 2010, Bijak, 2017).
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Application in folk medicine. Milk thistle has been the main remedy of healers in the treatment 
of liver diseases since ancient times. In European countries, it has been used as an invigorating 
agent capable of unblocking the blockage of the liver and spleen, giving good results in jaundice 
(Berdimuhamedov, 2010, Dutta, 2013). In India, China and ancient Greece, this plant was used to 
treat diseases of the biliary tract and liver (Norelhouda Abderrezag et al., 2022).

Since ancient times, in Turkmen folk medicine, milk thistle seeds have been used in the treatment 
of diseases of the liver and biliary tract, spleen, cholelithiasis, jaundice, hemorrhoids, constipation, as 
well as as a tonic for the body. Abu Ali ibn Sina used this plant as a diuretic (Abu Ali ibn Sina, 2004).

Application in scientific medicine. Silimar and the new complex were first isolated by 
German scientists in the 1960s, and for more than half a century it has been used in medicine as 
a hepatoprotective agent (Naumenko, 2015). It is widely used in scientific medicine due to its 
hepatoprotective and antioxidant activity, toning, firming, skin brightening properties, preventing the 
appearance of wrinkles, as well as sunscreen properties. The medicinal plant is also used to protect 
and regulate liver cells in case of snake and insect bites, poisoning with the poisonous mushroom 
amanita phalloides (amanitin) and alcohol (Bijak, 2017).

The World Health Organization approved the silymarin flavolignan complex of milk thistle in 
1970 as a medicinal product with hepatoprotective properties for its beneficial effect on health (Bijak, 
2017).

A number of components in the composition of milk thistle has an antioxidant, anti-inflammatory 
effect, helps with the appearance of nodules. They are used against hyperlipidemia, dyslipidemia, 
diabetes mellitus, acute and chronic hepatitis, diabetic nephropathy, prostatic hyperplasia and vitiligo.

Flavolignans stabilize lysosomal and cell membranes, preventing the release of enzymes from 
the cell. They interact with free radicals and inhibit the process of lipid peroxidation. Thanks to the 
antioxidant effect, they stop the penetration of various toxins into liver cells, for example, chlorinated 
hydrocarbons, alpha-amanitin, nitosamines. Silymarin stimulates specific RNA polymerase A, 
resulting in activation of protein and phospholipid synthesis in liver cells, acceleration of regeneration 
and detoxification processes in the liver.

Tocopherols, macro- (potassium, magnesium) and trace elements (copper, selenium) in milk 
thistle seeds contribute to the regulation of metabolic processes. Its seed oil contains a large amount 
of unsaturated fatty acids, the main part of which is linoleic acid (50–62%), which has antioxidant-
regenerative properties, promotes cholesterol oxidation, and also, together with beta-sitosterol, 
prevents atherosclerosis. Polysaccharides exhibit enveloping and stomach protective properties, 
nitrogen-containing betaine promotes the activity of the stomach and the formation of bile in the 
liver. Milk thistle seeds also have lactogenic properties.

Medicinal preparations made from milk thistle seeds are widely used in modern medicine in 
viral and chronic hepatitis, hepatocholecystitis, biliary dyskinesia, pancreatitis, liver cirrhosis, liver 
damage caused by various medications, heavy metals, poisonous mushrooms, alcohol poisoning. 
Pharmaceutical companies of foreign countries produce medicines under the names «Legalon», 
«Silipid» and «Silifos»*.

Materials and methods of verification. For verification in May 2023 milk thistle seeds were 
brought from the Sumbar valley Magtymguly district of the Balkan Region in May 2023.

Obtaining a dry extract. Due to the presence of up to 20–30% oil in milk thistle seeds, obtaining 
its extract presents certain difficulties. Therefore, the extract was obtained in two stages. Soxlet 
extraction method was used to perform extraction in laboratory conditions. First, the seeds of milk 
thistle were crushed, sifted and weighed on analytical scales by 100,0 g of 0,5–1 mm samples. The 
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obtained samples were placed in an extractor, extracted with a hexane solution and degreased for 6 
hours. The resulting extract was purified by evaporation of the extractant in a rotary evaporator. The 
oil yield averaged 20%. The resulting oil was stored in the refrigerator before testing.

The fat-free part was dried in a desiccator and placed in an extractor. Extraction was carried out 
twice in different samples, using 40% and 80% solutions of alcohols as extractants. The duration of 
extraction was 6 hours. The alcohol of the resulting extract was completely evaporated in a rotary 
evaporator, distilled water was added to it and concentrated again. The resulting saturated extract was 
frozen at – 45°C for 4-6 hours for lyophilization. Then the lyophilization process was carried out at a 
temperature of – 45°C, in a vacuum of 26 Pa, for 12–14 hours.

As a result, light brown and yellowish-brown dry extracts with a pleasant smell and humidity of 
less than 5% were obtained. The samples obtained are shown in figure 1.

Figure 1. From left to right: oil obtained from milk thistle seeds; dry extract obtained in 40% alcohol,  
dry extract obtained in 80% alcohol

The quality control of total silymarin in dry extracts was carried out on a Specord 50 
spectrophotometer by dissolving a certain amount of the sample in a 96% alcohol solution and 
comparing it with an alcohol solution. The ultraviolet spectrum characteristic of the silymarin 
flavolignan compound appears at a wavelength of 289 nm. The result is shown in figure 2.

Figure 2. Ultraviolet spectrum of dry milk thistle extract
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CONCLUSION

1.	At the first stage of extraction from the seeds of a medicinal plant, milk thistle, growing in the 
country, seed oil was obtained. The oil yield averaged 20%.

2.	Dry extract was obtained from milk thistle seeds by Soxlet extraction method. 40% and 80% 
alcohol solutions were used as extractants. When drying the resulting alcohol extract by lyophilization, 
dry extracts of light brown and yellowish-brown color with a moisture content of less than 5%, with 
a pleasant smell, were obtained. 

3.	Qualitative analysis of total silymarin in the composition of dry extracts was carried out by 
ultraviolet spectrophotometry and a spectrum with a wavelength of 289 nm was obtained, characteristic 
of silymarin flavonolignan compounds.

4.	Determination of the total amount of silymarin in the dry extract, optimization of its yield and 
verification of the obtained oil will be carried out in further studies.
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