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  Hexaoligomeric isoprene (squalene) is an organic unsaturated compound with the formula C30H50. It is a liquid oligodienic hydrocarbon, an acyclic triterpene composed of six isoprene units with a freezing point of -55 °C and boiling point of +203 °C, predominantly found in the surface tissues of plants, animals, and human skin. It is a colorless hydrocarbon, and its hydrogenated derivative is called squalane (C30H62), with most commercial samples having a natural origin.[1].  Unlike unsaturated squalene, due to the complete absence of double bonds, squalane is resistant to autoxidation. This, combined with its lower cost and desirable physical properties, has led to its wide use in cosmetics and perfumery.[2].
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Squalene-2,6,10,15,19,23-hexamethyltetracosane-2,6,10,14,18,22-hexaene.[3].
  Traditionally, squalene was obtained from shark liver. Approximately 3,000 sharks are needed to produce one ton of squalene. [4].  Due to environmental concerns, alternative sources such as amaranth and olive oil, rice, and sugarcane have been commercialized and as of 2021, they supply around 40% of the total industry volume [5]. One highly valuable property of squalene is its ability to react with water molecules and release oxygen, converting to squalane through the following reaction:
[bookmark: _GoBack]С30Н50+ 6 Н2О = С30Н62 + 3О2↑                                                            (2)
   Thus, it can serve as a source of oxygen, which is essential for the human body. Research conducted by many scientists has allowed for the identification of anticancer, antimicrobial, and fungicidal effects of amaranth oil. Therefore, the targeted components are widely used in medicine, perfumery, the production of baby food, the chemical-pharmaceutical industry, the bakery, confectionery, and other industries [6,7].
   As squalene accumulates in the human body, it strangely activates the immune system, making a person more resistant to various illnesses. In addition, it effectively rejuvenates the skin, which is why it is considered a revolutionary product in cosmetology. After all, such a useful carbohydrate is produced in the human body to the maximum extent only up to the age of 25 (40%), and then its level decreases, with the average level of squalene in us being only 5% in middle age! Squalene is found not only in shark liver, especially since the product is expensive and very exotic. In small amounts, it can be found in olive oil, rice bran, and even yeast. Many studies, including the experiment of the Kansas Medical Center at the University of Kansas in the USA, have been conducted to confirm the benefits of squalene. Three groups of mice were selected for the experiment, one of which was given regular food, and the other two were fed food with a 2% squalene content of the total volume (one for two weeks, the other for a month). All laboratory mice were exposed to radiation, the dose of which was lethal for small rodents. However, the results showed that after a month, the mortality rate in the first group was 100%, and the mice from the third group, which received squalene throughout the entire experimental period, remained alive, despite the fact that they were supposed to die from a large dose of radiation. .[8]. Squalene has low acute toxicity and is not a significant irritant to human skin or sensitizer. [9]. The highest amount of squalene is found in amaranth oil, from 6 to 8%, depending on the extraction technology.
   At the chemistry department of the Faculty of Natural Sciences of Vasyl Stefanyk Precarpathian National University in Ivano-Frankivsk, Ukraine, applied research was conducted on various technological methods for the extraction and deparaffinization of squalene and squalane from amaranth oil (amaranthus seed oil). The amaranth oil was extracted from the seeds of two species of the Amaranthus genus - A. cruentus and A. hypochondriacus, which grow in the botanical garden and dendropark of the Precarpathian University. [10].  This is a transparent liquid ranging in color from light to dark yellow. In cosmetology, it is used as a softening, nourishing, and rejuvenating agent. Amaranth, or amaranthus (Latin: Amaránthus), is a widely distributed genus of mainly annual herbaceous plants with small flowers gathered in dense spike-like or corymbose inflorescences. There are over 100 known species that grow in warm and temperate regions.
   As a result of experiments conducted by scientists, three methods for isolating squalene and squalane from amaranth oil were proposed. The first method involves neutralization and precipitation of salts of higher carbon acids, which make up up to 90% of amaranth oil, and isolation and rectification of squalene. However, large losses of squalene, exceeding 50%, were observed with this method. The second method, which we tested, is deparaffinization - precipitation of squalene and squalane using urea, which we previously used for deparaffinization and increasing the octane and cetane numbers of motor fuels [11]. With this method, only paraffinic and olefinic hydrocarbons with a chain length greater than C10 are separated from amaranth oil, making it suitable for squalene and squalane, which have a carbon content of up to C30H62. As a result, losses of squalanes decreased, and we were able to separate up to 90% of squalene and squalane from amaranth oil. However, the amount of squalene decreased to 1%, and the amount of squalane increased to 7%, according to the reaction (1) which we previously presented in our work. As a result of our work, we proposed a new, improved method for isolating saturated squalane from amaranth oil by converting unsaturated squalene through hydrogenation in an aqueous environment.
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