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Abstract

Carotenoids are biologically active substances that play an important role in the course of physiological
processes in humans and animals. Besides to plants, many microorganisms are able to synthesize carotenoid
pigments, therefore they are used as producers in the industrial production of carotenoids. The yeasts of genus
Rhodotorula can synthesize carotenoids, the cultivation of which can be carried out using various sources of
carbon, including components of plant raw materials. The possibility of using secondary plant raw materials
(by-products of the agricultural and food industry, substandard raw materials) allows solving the problems of
their processing, that is actual at the present time.

This research work is devoted to evaluating the bio-potential of various types of plant raw materials for
the cultivation of carotinoid synthesizing yeasts Rhodotorula rubra.

It is found that pretreatment of plant raw materials, as well acid hydrolysis as enzymatic, allows
increasing the availability of nutrient components, while the content of total carbohydrates in hydrolysates
reaches 30.0-40.0 g/L. The degree of assimilation of carbohydrates by yeast Rhodotorula rubra is 60.0-80.0%,
the accumulation of biomass varies in the range from 8.0 to 10.5 g/L.

Analysis of the carotenoid composition of the biomass showed that the amount of pigments and their
ratio varies depending on the type of substrate, on the method of its processing, and ranges from 50.0 to 550.0
png/L. The greatest potential for microbial synthesis of carotenoids by yeast Rhodotorula rubra is beet
molasses and acid hydrolysates of deproteinised sunflower meal and of Jerusalem artichoke tuber, the
maximum yield of pigments from a liter of culture fluid being 507.0, 545.0 and 180.3 pg, respectively.

References

[1] G.I Frengova, D.M. Beshkova. Carotenoids from Rhodotorula and Phaffia: yeasts of biotechnological
importance. Journal of Industrial Microbiology & Biotechnology. 2009. Vol.36. No.2. P.163.

[2] E. Valduga, A. Valério, H. Treichel, M. Di Luccio, A. Furigo Junior. Study of the bioproduction of
carotenoids by Sporidiobolus salmonicolor (CBS 2636) using pretreated agroindustrial substrates. Journal
of Chemical Technology and Biotechnology. 2008. Vol.83. No.9. P.1267-1274.

[3] M.M.K. Bagy, M.H. Abd-Alla, N.A. Nafady, F.M. Morsy, G.A.E. Mahmoud. Bioconversion of plant
wastes to B-carotene by Rhodotorula glutinis KU550702. European Journal of Biological Research. 2016.
Vol.6. No.4. P.226-241.

[4] S. Petrik, S. Obruca, P. Benesova, & 1. Marova. (2014). Bioconversion of spent coffee grounds into
carotenoids and other valuable metabolites by selected red yeast strains. Biochemical Engineering
Journal. 2014. Vol.90. P.307-315.

[5] T. Schneider, S. Graeff-Honninger, W.T. French, R. Hernandez, N. Merkt, W. Claupein. Lipid and
carotenoid production by oleaginous red yeast Rhodotorula glutinis cultivated on brewery effluents.
Energy. 2013. Vol.61. P.34-43.

[6] O.P. Chervyakova, 1.V. Shakir, N.A. Suyasov, V.I. Panfilov. Factors affecting carotenoid biosynthesis by
yeast Rhodotorula rubra. Chemical Industry Today. 2015. No.5. P.45-50. (russian)

[7] E.V. Bashashkina, I.V. Shakir, N.A. Suyasov, V.I. Panfilov. Use of coffee sludge as a raw material for
production of protein feed supplement. Chemical Industry Today. 2010. No.6. P.28-33. (russian)

[8] E.V. Bashashkina, N.A. Souyasov, I.V. Shakir, V.I. Panfilov. Bioconversion of soluble coffee production
waste into fodder products. Ecology & Industry of Russia. 2011. No.1. P.18-19. (russian)

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2017. Vol.50. No.5. 95



Full Paper O.P. Chervyakova, N.A. Suyasov, A.M. Fomicheva, 1.V. Shakir, and V.I. Panfilov

[9] B.A. Karetkin, T.S. Kataeva, D.V. Baurin, V.D. Grosheva. Factorial design for optimization of media

pretreatment conditions. Fundamental Research. 2014. No.11-1. P.13-19. (russian)

[10] Dr. Karetkin B.A., Chervyakova O.P., Dr. Baurin D.V., Assoc. Prof. Dr. Shakir I.V., Prof. Dr. Panfilov
V.1. Optimisacion of pretreatment condition of plant raw composed media for carotenoids biosynthesis
by yeast Rhodotorula rubra. /6th International Multidisciplinary Scientific GeoConference, SGEM
2016.2016. P.301-309.

[11] A.S. Vecher, A.N. Kulikova. Spectrophotometric determination of the content of carotenoids in the
biosynthesis of microorganisms. Physiological and biochemical studies of plants. Minsk. 1967. P.46-54.

96 http://butlerov.com/ © Butlerov Communications. 2017. Vol.50. No.5. P.95-99.




