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Abstract

Despite the duration and depth of research on the biodegradation of white phosphorus, until recently
there were still doubts whether the biodegradation really did occur. White phosphorus, reacts with ions of
divalent copper even at room temperature. and the Pridham-Gottlieb medium, which we have chosen for our
purposes, contains copper sulfate in its composition. The addition of an emulsion of white phosphorus led to
the formation of a black precipitate, which is evidence that a chemical reaction took place. Thus, the growth of
microorganisms occurred in the presence of not so much white phosphorus as the products of its chemical
transformations, and the experiments were not completely clean. Therefore, in the present study, we carried
out further modification of the Pridham-Gottlieb nutrient medium, excluding from it not only phosphates as a
source of phosphorus, but also copper sulfate. In addition, we compared the white phosphorus resistance of
our 4. niger strains AM1 and AM2, with three strains from the All-Russian Collection of Microorganisms
(ARCM) (strains FW-650, FW-2664 and FW-2731), as well as four different bacterial species. Though
highest resistance was observed in strain AM1, the three strains of 4. niger, sent from ARCM, also showed a
higher resistance to white phosphorus than the bacteria. It was shown that exclusion of copper sulfate from the
composition of the nutrient medium with white phosphorus does not prevent the growth of fungi. In addition,
white phosphorus does not react with the formation of a precipitate and remains for a longer period under
these conditions. This fact is a serious argument in favor of biodegradation and has practical applicability in
the method of microbial detoxification of white phosphorus. However, a higher resistance of AMI1 in
comparison to the ARCM strains was only observed in a medium with copper. Apparently, strain AM1 is
most resistant to the toxic products from the reaction of white phosphorus with Cu*".

References

[1] Yu.Ts. Oganessian, F.Sh. Abdullin, S.N. Dmitriev, J.M. Gostic, J.H. Hamilton, R.A. Henderson, M.G.
Itkis, K.J. Moody, A.N. Polyakov, A.V. Ramayya, J.B. Roberto, K.P. Rykaczewski, R.N. Sagaidak, D.A.
Shaughnessy, 1.V. Shirokovsky, M.A. Stoyer, V.G. Subbotin, A.M. Sukhov, Yu.S. Tsyganov, V.K.
Utyonkov, A.A. Voinov, G.K. Vostokin. New Insights into the *** Am + **Ca Reaction Products
Previously Observed in the Experiments on Elements 113, 115, and 117. PhysRevLett. 2012. Vol.108.
No.2. P.1-5.

[2] A.Z. Mindubaev, D.G. Yakhvarov. Phosphorus: properties and application. Butlerov Communications.
2014. Vol.39. No.7. P.1-24. ROLI: jbc-02/14-39-7-1

[3] J.R. Van Wazer. Phosphorus and its compounds. lzdatel stvo inostrannoy literaturi. 1962. 688p.

[4] R. Ravikanth, S. Sandeep, B. Philip. Acute yellow phosphorus poisoning causing fulminant hepatic
failure and contained duodenal perforation. Indian J Crit Care Med. 2017. Vol.21. No.4. P.238-242.

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2018. Vol.56. No.11. 1



Full Paper A.Z. Mindubaev, E.V. Babynin, E.K. Badeeva, G.G. Kabirova, A.A. Sinitsina,

[10]

[11]
[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]
[20]
[21]
[22]
[23]
[24]

[25]

[26]
[27]

[28]

Ramil Komil Ugli Shaykhutdinov, A.A. Sharipov, S.T. Minzanova, L.G. Mironova, and Yaw Abaye Akosah
K.S. Shiju, R. Midhun, K. Pa, K.P. Dipu. A rare case of yellow phosphorous poisoning with acute
cholestatic hepatitis, bicytopenia, and impending hepatic failure. /nt J Pharm Pharm Sci. 2016. Vol.8.
No.4. P.402-403.
J.P. Caley, I.A. Kellock. Acute yellow phosphorus poisoning with recovery. Original articles. 1955.
Vol.265. No.6863. P.539-541.
P. Pani, E. Gravela, C. Mazzarino, E. Burdino. On the mechanism of fatty liver in white phosphorus-
poisoned rats. Experimental and Molecular Pathology. 1972. Vol.16. No.2. P.201-209.
K.G. Davis. Acute Management of White Phosphorus Burn. Military medicine. 2002. Vol.167. No.1.
P.83-84.
F. Krah, G. Heymer, H. Harnisch. Process for purifying yellow phosphorus. US Grant. US3563707A.
Original Assignee Knapsack AG. 7.12.1968.
L.T. Gunkel, J. Crosby, T.F. Munday, P.J. Beck. Method for extracting antimony from elemental
phosphorous. US Patent US005989509A. Assignee: EMC Corporation, Philadelphia, Pa. Date of
Patent: 23.11.1999.
J.C. Barber. Production of phosphorus and phosphoric acid. United States Patent 4608241. Assignee:
James C. Barber and Associates, Inc., Florence, Ala. Date of Patent: 26.08.1986.
L.R. Batkaeva, R.1. Batkaev, N.R. Batkaeva. The method of purification of phosphorus from arsenic
impurities. Republican state-owned enterprise "M. Auezov South Kazakhstan State University" of the
Ministry of Education and Science of the Republic of Kazakhstan. 20.12.2011. Bulletin No.12.
J. Tengzelius. Avoiding Brittleness in Iron-Phosphorus Alloys. Metal Powder Report. 1993. Vol.48.
No.1. P.36-39.
J. Vaughan, J. Haggins, D. Dreisinger. Density, Viscosity and Conductivity of Tetra-alkyl
Phosphonium lonic Liquids. ECS Transactions. 2016. Vol.2. No.3. P.381-392.
M. Mori, W. Hu, K. Hasebe, S. Tanaka, K. Tanaka. Use of phosphobetaine-type zwitterionic surfactant
for the determination of alkali and alkaline earth metal ions and ammonium ion in human saliva by
capillary electrophoresis. Anal Bioanal Chem. 2002. Vol.374. No.1. P.75-79.
P. Krempl, G. Schleinzer, W. Wallnoéfer. Gallium phosphate, GaPO4: a new piezoelectric crystal
material for high-temperature sensorics. Sensors and Actuators A: Physical. 1997. Vol.61. No.1-3.
P.361-363.
L. Huang, Y. Li, Z. Wei, J. Li. Strain induced piezoelectric effect in black phosphorus and MoS, van
der Waals heterostructure. Sci. Rep. 2015. Vol.5. No.16448. P.1-7.
H. Tawarayama, F. Utsuno, H. Inoue, H. Hosono, H. Kawazoe.Coloration and Decoloration of
Tungsten Phosphate Glasses by Heat Treatments at the Temperature Far below 7, under a Controlled
Ambient. Chem. Mater. 2006. Vol.18. No.12. P.2810-2816.
B.-S. Bae, M.C. Weinberg. Ultraviolet optical absorptions of semiconducting copper phosphate glasses.
J. Appl. Phys. 1993. Vol.73. No.11. P.7760-7766.
A.N. Nesmeyanov, N.A. Nesmeyanov. The beginnings of organic chemistry. Kn.1. Ed. 2nd, trans.
Moscow: "Chemistry”. 1974. P.624. (russian)
E.H. Oeclkers, E. Valsami-Jones. Phosphate Mineral Reactivity and Global Sustainability. Elements.
2008. Vol.4. P.83-87.
A. Whicher, E. Camprubi, S. Pinna, B. Herschy, N. Lan. Acetyl Phosphate as a Primordial Energy
Currency at the Origin of Life. Orig Life Evol Biosph. 2018. Vol.48. No.2. P.159-179.
J.E. Goldford, H. Hartman, T.F. Smith, D. Segre. Remnants of an Ancient Metabolism without
Phosphate. Cell. 2017. Vol.168. No.6. P.1126-1134.
0.S. Fatoki. Biomethylation in the natural environment: A review. South African Journal of Science.
1997. Vol.93. No.8. P.366-370.
T.N. Hooper, A.S. Weller, N.A. Beattie, S.A. Macgregor. Dehydrocoupling of phosphine—boranes
using the [RhCp*Me(PMe;)(CH2CL,)][BAr",] precatalyst: stoichiometric and catalytic studies. Chem.
Sci. 2016. Vol.7. No.3. P.2414-2426.
V.S. Petrosyan, E.A. Shuvalova. Chemistry and toxicology of the environment. Moscow: Buki Vedi
LLC. 2017. P.472. (russian)
V.S. Petrosyan, E.A. Shuvalova. Chemistry and toxicology of the environment. Moscow: Buki Vedi
LLC. 2017. P.640. (russian)
A.Z. Mindubaev, D.G. Yakhvarov. Biodegradation as a method for waste processing: view on the
problem. Part 1. The essence of the method. Butlerov Communications. 2013. Vol.33. No.3. P.1-37.
ROL: jbc-02/13-33-3-1

http://butlerov.com/ © Butlerov Communications. 2018. Vol.56. No.11. P.1-24.




THE RESISTANCE OF Aspergillus niger STRAINS AND BACTERIA TO WHITE PHOSPHORUS. THE IMPACT OF DIVALENT.... 124

[29]

[30]

[31]

[44]

[45]

A.Z. Mindubaev, D.G. Yakhvarov. Biodegradation as a method for waste processing: view on the
problem. Part 2. Are xenobiotics really xenobiotics? Butlerov Communications. 2013. Vol.34. No.4.
P.1-20. ROI: jbc-02/13-34-4-1

A.Z. Mindubaev. Biodegradation of xenobiotics as the self-defense of nature. Biomolecula. 2017.
https://biomolecula.ru/articles/biodegradatsiia-ksenobiotikov-kak-samozashchita-prirody. (russian)
A.Z Mindubaev. Biodegradation of toxic substances as self-protection of nature. The North Caucasus
Ecological Herald. 2018. Vol.14. No.1. P.11-23. (russian)

A.Z. Mindubaev. Who ate the polyethylene? Nauka i Zhizn. 2018. Vol.4. P.32-38. (russian)

A.Z. Mindubaev. Are xenobiotics really xenobiotics? One side of the diversity of natural compounds.
Biomolecula. 2018. https://biomolecula.ru/articles/iavliaiutsia-li-ksenobiotiki-ksenobiotikami-odna-iz-
storon-raznoobraziia-prirodnykh-soedinenii (russian)

N.I. Tawfik, A.A.-G.M. Khalil, A.-Z.A. Abou-Zeid. Utilization of Petroleum Fractions for the
Production of Single-Cell Protein. Zentralblatt fiir Mikrobiologie. 1981. Vol.136. No.5. P.433-448.

F. Cava, H. Lam, M. A. de Pedro, M.K. Waldor. Emerging knowledge of regulatory roles of D-amino
acids in bacteria. Cell. Mol. Life Sci. 2011. Vol.68. No.5. P.817-831.

G. Zhang, H.J. Sun. Racemization in Reverse: Evidence that D-Amino Acid Toxicity on Earth Is
Controlled by Bacteria with Racemases. PLoS ONE. 2014. Vol.9. No.3. E92101.

A.Z. Mindubaev, S.T. Minzanova, V.F. Mironov, V.V. Zobov, F.K.Alimova, L.G. Mironova,
D.E.Belostotskii, A.I.Konovalov. The methanogenesis: biochemistry, technology, using. Uchenye
Zapiski Kazanskogo Universiteta. Seriya Estestvennye Nauki. 2010. Vol.152. No.2. P.178-191.
(russian)

S.T. Minzanova, V.F. Mironov, D.E. Belostotskii, A.Z. Mindubaev, L.G. Mironova, M.S. Gins, V.K.
Gins, P.F. Kononkov, V.A. Milyukov. Materials derived from Amaranthus cruentus L. used as co-
substrates can intensify methanogenesis during bioconversion of organic waste.

Sel ’skokhozyaistvennaya biologiya [Agricultural Biology]. 2018. Vol.53. No.1. P.209-217. (russian)
Yu.V. Karaeva, A.Z. Mindubaev, S.I. Islamova, R.F. Kamalov, E.A. Marfin. Influence of ultrasonic
pre-treatment on efficiency of the biogas production process. Energy saving and water treatment. 2018.
No.1(111). P.60-66. (russian)

R.L. Lieberman, A.C. Rosenzweig. Biological Methane Oxidation: Regulation, Biochemistry, and
Active Site Structure of Particulate Methane Monooxygenase. Critical Reviews in Biochemistry and
Molecular Biology. 2004. Vol.39. No.3. P.147-164.

P.J. Strong, B. Laycock, S.N.S. Mahamud, P.D. Jensen, P.A. Lant, G. Tyson, S. Pratt. The Opportunity
for High-Performance Biomaterials from Methane. Microorganisms. 2016. Vol.4. No.11. P.1-20.
W.B. Whitaker, N.R. Sandoval, R.K. Bennett, A.G. Fast, E.T. Papoutsakis. Synthetic methylotrophy:
engineering the production of biofuels and chemicals based on the biology of aerobic methanol
utilization. Current Opinion in Biotechnology. 2015. Vol.33. P.165-175.

D.M.E. Szebenyi, F.N. Musayev, M.L. di Salvo, M.K. Safo, V. Schirch. Serine
Hydroxymethyltransferase: Role of Glu75 and Evidence that Serine Is Cleaved by a Retroaldol
Mechanism. Biochemistry. 2004. Vol.43. No.22. P.6865-6876.

V. Kriechbaumer, L. Weigang, A. FieBelmann, T. Letzel, M. Frey, A. Gierl, E. Glawischnig.
Characterisation of the tryptophan synthase alpha subunit in maize. BMC Plant Biology. 2008. Vol.8.
No.44. P.1-11.

C. Fuganti, D. Ghiringhelli, D. Giangrasso, P. Grasselli. Stereochemical course of the enzymic synthesis
of L-tyrosine from phenol and L-serine catalysed by tyrosine phenol lyase from Escherichia intermedia.
J. Chem. Soc., Chem. Commun. 1974. No.18. P.726-727.

R.H. Lindsey, R.P. Bender, N. Osheroff. Effects of Benzene Metabolites on DNA Cleavage Mediated
by Human Topoisomerase IIr: 1,4-Hydroquinone Is a Topoisomerase Il Poison. Chem. Res. Toxicol.
2005. Vol.18. No.4. P.761-770.

M. Machingura, E. Salomon, J.M. Jez, S.D. Ebbs. The B-cyanoalanine synthase pathway: beyond
cyanide detoxification. Plant, Cell and Environment. 2016. Vol.39. No.10. P.2329-2341.

S. Cociancich, A. Pesic, D. Petras, S. Uhlmann, J. Kretz, V. Schubert, L. Vieweg, S. Duplan, M.
Marguerettaz, J. Noéll, 1. Pieretti, M. Hiigelland, S. Kemper, A. Mainz, P. Rott, M. Royer, R.D.
Stissmuth. The gyrase inhibitor albicidin consists of p-aminobenzoic acids and cyanoalanine.

Nature chemical biology. 2015. Vol.11. No.3. P.195-199.

G.E. Ravilious, J.M. Jez. Structural biology of plant sulfur metabolism: From assimilation to
biosynthesis. Nat. Prod. Rep. 2012. Vo0l.29. No.10. P.1138-1152.

© Bymneposckue coobugenusi. 2018. T.56. Nel 1. E-mail: journal.bc@gmail.com 3



Full Paper A.Z. Mindubaev, E.V. Babynin, E.K. Badeeva, G.G. Kabirova, A.A. Sinitsina,

[50]

[51]

[52]

[53]

[54]

Ramil Komil Ugli Shaykhutdinov, A.A. Sharipov, S.T. Minzanova, L.G. Mironova, and Yaw Abaye Akosah
G.J.E. Baart, B. Zomer, A. de Haan, L. A. van der Pol, E.C. Beuvery, J. Tramper, D.E. Martens.
Modeling Neisseria meningitidis metabolism: from genome to metabolic fluxes. Genome Biology.
2007. Vol.8. No.7. R136.

K.A. Black, P.C. Dos Santos. Shared-intermediates in the biosynthesis of thio-cofactors: Mechanism
and functions of cysteine desulfurases and sulfur acceptors. Biochimica et Biophysica Acta. 2015.
Vol.1853. No.6. P.1470-1480.

A.A. Turanov, X.-M. Xu, B.A. Carlson, M.-H. Yoo, V.N. Gladyshev, D.L. Hatfield. Biosynthesis of
Selenocysteine, the 21st Amino Acid in the Genetic Code, and a Novel Pathway for Cysteine
Biosynthesis. Adv. Nutr. 2011. Vol.2. P.122-128.

Y. Ogra. Biology and toxicology of tellurium explored by speciation analysis. Metallomics. 2017. Vol.9.
No.5. P.435-441.

P.B. Rodgers. Cyanide Metabolism and -Cyanoalanine Formation by Washed, Non-proliferating
Cultures of Chromobacterium violaceum: Studies with Radiolabelled Cyanide. Journal of General
Microbiology. 1982. Vol.128. No.12. P.2983-2989.

N. Uda, Y. Matoba, T. Kumagai, K. Oda, M. Noda, M. Sugiyama. Establishment of an In Vitro D-
Cycloserine-Synthesizing System by Using O-Ureido-L-Serine Synthase and D-Cycloserine Synthetase
Found in the Biosynthetic Pathway. Antimicrobial Agents and Chemotherapy. 2013. Vol.57. No.6.
P.2603-2612.

S.A. Fusari, R.P. Frohardt, A. Ryder, T.H. Haskell, D.W. Johannessen, C.C. Elder, Q.R. Bartz.
Azaserine, a New Tumor-inhibitory Substance. Isolation and Characterization. J. Am. Chem. Soc. 1954.
Vol.76. No.11. P.2878-288]1.

J. Jin, U. Hanefeld. The selective addition of water to CQC bonds; enzymes are the best chemists.
Chem. Commun. 2011. Vol.47. No.9. P.2502-2510.

I.V. Sandoval, A. Sols. Gluconeogenesis from Serine by the Serine-Dehydratase-Dependent Pathway in
Rat Liver. Eur. J. Biochem. 1974. Vol.43. No.3. P.609-616.

R. Ros, J. Mufioz-Bertomeu, S. Krueger. Serine in plants: biosynthesis, metabolism, and functions.
Trends in Plant Science. 2014. Vol.19. No.9. P.564-569.

S. Ravanel, B. Gakiére, D. Job, R. Douce. The specific features of methionine biosynthesis and
metabolism in plants. Proc. Natl. Acad. Sci. USA. 1998. Vol.95. No.13. P.7805-7812.

H. Lin. S-adenosylmethionine-dependent alkylation reactions: When are radical reactions used? Bioorg
Chem. 2011. Vol.39. No.5-6. P.161-170.

L.D. Moore, T. Le, G. Fan. DNA Methylation and Its Basic Function. Neuropsychopharmacology
Reviews. 2013. Vol.38. No.1. P.23-38.

B.L. Ridley, M.A. O’Neill, D. Mohnen. Pectins: structure, biosynthesis, and oligogalacturonide-related
signaling. Phytochem. 2001. Vol.57. No.6. P.929-967.

D.B. Harper. The global chloromethane cycle: biosynthesis, biodegradation and metabolic role. Nat.
Prod. Rep. 2000. Vol.17. No.4. P.337-348.

J.A. Wiig, Y. Hu, M.W. Ribbe. Refining the pathway of carbide insertion into the nitrogenase M-
cluster. Nat Commun. 2015. Vol.6. No.8034. H.1-6.

N. Kim, O. Estrada, B. Chavez, C. Stewart, J.C. D’ Auria. Tropane and Granatane Alkaloid
Biosynthesis: A Systematic Analysis. Molecules. 2016. Vol.21. No.1510. 25p.

J. Ziegler, P.J. Facchini. Alkaloid Biosynthesis: Metabolism and Trafficking. Annu. Rev. Plant Biol.
2008. Vol.59. No.1. P.735-769.

R. Bentley, T.G. Chasteen. Microbial Methylation of Metalloids: Arsenic, Antimony, and Bismuth.
Microbiology and molecular biology reviews. 2002. Vol.66. No.2. P.250-271.

E. Dopp, L.M. Hartmann, A.-M. Florea, A.W. Rettenmeier, A.V. Hirner. Environmental Distribution,
Analysis, and Toxicity of Organometal(loid) Compounds. Critical Reviews in Toxicology. 2004.
Vol.34. No.3. P.301-333.

R. Obeid, W. Herrmann. Homocysteine and lipids: S-Adenosyl methionine as a key intermediate. FEBS
Letters. 2009. Vol.583. No.8. P.1215-1225.

S.G. Van Lanen. SAM cycles up for colibactin. Nature Chemical Biology. 2017. Vol.13. No.10. P.1059-1061.
A.K. Handa, T. Fatima, A.K. Mattoo. Polyamines: Bio-Molecules with Diverse Functions in Plant and
Human Health and Disease. Frontiers in Chemistry. 2018. Vol.6. No.10. P.1-18.

P.M.C. Smith, C.A. Atkins. Purine Biosynthesis. Big in Cell Division, Even Bigger in Nitrogen
Assimilation. Plant Physiol. 2002. Vol.128. No.3. P.793-802.

H. Rosemeyer. The Chemodiversity of Purine as a Constituent of Natural Products. Chemistry &
Biodiversity. 2004. Vol.1. No.3. P. 361-401.

http://butlerov.com/ © Butlerov Communications. 2018. Vol.56. No.11. P.1-24.




THE RESISTANCE OF Aspergillus niger STRAINS AND BACTERIA TO WHITE PHOSPHORUS. THE IMPACT OF DIVALENT.... 124

[75]

[76]

J. Lunardi, J.E.S. Nunes, C.V. Bizarro, L.A. Basso, D.S. Santos, P. Machado. Targeting the Histidine
Pathway in Mycobacterium tuberculosis. Current Topics in Medicinal Chemistry. 2013. Vol.13. No.22.
P.2866-2884.

L.V. Avdeeva, T.L. Aleinikova, L.E. Andrianova, N.N. Belushkina, N.P. Volkova, S.A. Vorobyova,
V.A. Golenchenko, A.E. Gubareva, O.V. Korlyakova, N.V. Likhachev, N.A. Pavlova, G.V. Rubtsova,
S.A. Silaeva, S.N. Siluyanova, T.A. Titov. Biochemistry: a textbook. Ed. E.S. Severin. 5th ed., Rev. and
add. Moscow: GEOTAR-Media. 2013. P.768. (russian)

F. Pietra. Biodiversity and Natural Product Diversity. Tetrahedron Organic Chemistry. 2002. Vol.21.
366p.

Y. Ma. Metabolic engineering of O-acetyl-L-homoserine sulfhydrylase and Met-biosynthetic pathway
in Escherichia coli. Residue-specific chemoselective conjugation on azide functionalized proteins.
Doctoral Thesis. 2016. Technische Universitit Berlin. 88p.

Y. Ma, H. Biava, R. Contestabile, N. Budisa, M.L. di Salvo. Coupling Bioorthogonal Chemistries with
Artificial Metabolism: Intracellular Biosynthesis of Azidohomoalanine and Its Incorporation into
Recombinant Proteins. Molecules. 2014. Vol.19. No.1. P.1004-1022.

R.I Starr, R.W. Timm, D.B. Hurlbut, S.A. Volz. Aerobic biodegradation of strychnine alkaloid
rodenticide in soil. International Biodeterioration & Biodegradation. 1995. Vol.36. No.1-2. P.103-124.
H. Bucherer. Microbial degradation of phenylacetate, strychnine, brucine, vomicine and tubocurarine.
Zentralbl. Bakteriol. Parasitenk., Abt. II, 1965. Vol.119. P.232-238. (German with English summary).
H. Niemer, H. Bucherer. [On the degradation of atropine by Corynebacterium belladonnae. 11]. Hoppe
Seylers Z Physiol Chem. 1961. Vo0l.326. P.9-12. [Article in German)].

A.V. Likhoshvay. Ecology of bacteria of the genus Rhodococcus from deep-sea bitumen structures of
Lake Baikal. Abstract of dissertation for the degree of candidate of biological sciences in the specialty
03.02.08 - ecology. 2011. P.18. (russian)

A. Conneely, W.F. Smyth, G. McMullan. Study of the white-rot fungal degradation of selected
phthalocyanine dyes by capillary electrophoresis and liquid chromatography. Analytica Chimica Acta.
2002. Vol.451. No.2. P.259-270.

L. Tian, B. Kolvenbach, N. Corvini, S. Wang, N. Tavanaie, L. Wang, Y. Ma, S. Scheu, P.F.-X. Corvini,
R. Ji. Mineralisation of "*C-labelled polystyrene plastics by Penicillium variabile after ozonation pre-
treatment. New Biotechnology. 2017. Vol.38. Pt.B. P.101-105.

V.C. Castiglia, F. Kuhar. Deterioration of expanded polystyrene caused by Aureobasidium pullulans
var. melanogenum. Rev Argent Microbiol. 2015. Vol.47. No.3. P.256-260.

M.C. Krueger, U. Hofmann, M. Moeder, D. Schlosser. Potential of Wood-Rotting Fungi to Attack
Polystyrene Sulfonate and Its Depolymerisation by Gloeophyllum trabeum via Hydroquinone-Driven
Fenton Chemistry. PLOS One. 2015. Vol.10 No.7. ¢0131773. P.1-17.

W.M. Wiegant, J.A.M. De Bont. A New Route for Ethylene Glycol Metabolism in Mycobacterium E44.
Journal of General Microbiology. 1980. Vol.120. No.2. P.325-333.

S.I. Elshahawi, A.E. Trindade-Silva, A. Hanora, A.W. Han, M.S. Flores, V. Vizzoni, C.G. Schrago,
C.A. Soares, G.P. Concepcion, D.L. Distel, E.W. Schmidt, M.G. Haygood. Boronated tartrolon
antibiotic produced by symbiotic cellulose-degrading bacteria in shipworm gills. PNAS. 2013. Vol.110.
No.4. P.E295-E304.

H. Schneider, M. Blaut. Anaerobic degradation of flavonoids by Eubacterium ramulus. Arch Microbiol.
2000. Vol.173. No.1. P.71-75.

T. Higuchi, H. Fujimura, I.Yuyama, S. Harii, S. Agostini, T. Oomori. Biotic Control of Skeletal Growth
by Scleractinian Corals in Aragonite—Calcite Seas. PLoS ONE. 2014. Vol.9. No.3. P.1-7.

E. Schroder, T. Jonsson, L. Poole. Hydroxyapatite chromatography: altering the phosphate-dependent
elution profile of protein as a function of pH. Notes & Tips / Analytical Biochemistry. 2003. Vol.313.
No.1. P.176-178.

M.J. Olszta, X. Cheng, S.S. Jee, R. Kumar, Y.-Y. Kim, M.J. Kaufman, E.P. Douglas, L.B. Gower. Bone
structure and formation: A new perspective. Materials Science and Engineering R. 2007. Vol.58. No.3-
5.P.77-116.

K.L. Korth, S.J. Doege, S.-H. Park, F.L. Goggin, Q. Wang, S.K. Gomez, G. Liu, L. Jia, P.A. Nakata.
Medicago truncatula Mutants Demonstrate the Role of Plant Calcium Oxalate Crystals as an Effective
Defense against Chewing Insects. Plant Physiology. 2006. Vol.141. No.1. P.188-195.

M.A. Taysumov, R.S. Magomadova, A.S. Abdurzakova, M.A.-M. Astamirova, B.A. Hasueva, H.R.
Hanaeva, S.A. Israilova. Classification of xerophytes. The Russian Caucasus on morfologo-
physiological signs and the scheme of their division. Modern problems of science and education. 2014.
Vol.53. No.3. P.608-616. (russian)

© Bymneposckue coobugenusi. 2018. T.56. Nel 1. E-mail: journal.bc@gmail.com 5




Full Paper A.Z. Mindubaev, E.V. Babynin, E.K. Badeeva, G.G. Kabirova, A.A. Sinitsina,
Ramil Komil Ugli Shaykhutdinov, A.A. Sharipov, S.T. Minzanova, L.G. Mironova, and Yaw Abaye Akosah

[96] G. Curado, A.E. Rubio-Casal, E. Figueroa, and J.M. Castillo. Potential of Spartina maritima in restored
salt marshes for phytoremediation of metals in a highly polluted estuary. International Journal of
Phytoremediation. 2014. Vol.16. No.7-12. P.1209-1220.

[97] F.C. Schroeder, S.R. Smedley, L.K. Gibbons, J.J. Farmer, A.B. Attygalle, T. Eisner, J. Meinwal.
Polyazamacrolides from ladybird beetles: Ring-size selective oligomerization. Proc. Natl. Acad. Sci.
USA. 1998. Vol.95. No.23. P.13387-13391.

[98] F. Laturnus. Volatile halocarbons released from Arctic macroalgae. Marine Chemistry. 1996. Vol.55.
No.3. P.359-366.

[99] M. Fiers, G. Lognay, M.-L. Fauconnier, M.H. Jijakli. Volatile Compound-Mediated Interactions
between Barley and Pathogenic Fungi in the Soil. PLoS ONE. 2013. Vol.8. No.6. P.1-18.

[100] S. Amachi, N. Kawaguchi, Y. Muramatsu, S. Tsuchiya, Y. Watanabe, H. Shinoyama, T. Fujii.
Dissimilatory lodate Reduction by Marine Pseudomonas sp. Strain SCT. Applied And Environmental
Microbiology. 2007. Vol.73. No.18. P.5725-5730.

[101] A. Moreda-Pifieiro, V. Romaris-Hortas, P. Bermejo-Barrera. A review on iodine speciation for
environmental, biological and nutrition fields. J. Anal. At. Spectrom. 2011. Vol.26. No.11. P.2107-2152.

[102] E.A. Magee, R. Curno, L.M. Edmond, J.H. Cummings. Contribution of dietary protein and inorganic
sulfur to urinary sulfate: toward a biomarker of inorganic sulfur intake. Am J Clin Nutr. 2004. Vol.80.
No.1. P.137-142.

[103] P.A. Dawson, S. Petersen, R. Rodwell, P. Johnson, K. Gibbons, A. McWhinney, F.G. Bowling, H.D.
Mclntyre. Reference intervals for plasma sulfate and urinary sulfate excretion in pregnancy. BMC
Pregnancy and Childbirth. 2015. Vol.15. No0.96. P.1-8.

[104] G. Malojci¢, R.L. Owen, J.P.A. Grimshaw, M.S. Brozzo, H. Dreher-Teo, R. Glockshuber. A structural
and biochemical basis for PAPS-independent sulfuryl transfer by aryl sulfotransferase from
uropathogenic Escherichia coli. PNAS. 2008. Vol.105. No.49. P.19217-19222.

[105] Z. Snellinx, A. Nepovim, S. Taghavi, J. Vangronsveld, T.s Vanek, D. van der Lelie. Biological
Remediation of Explosives and Related Nitroaromatic Compounds. Environ Sci & Pollut Res. 2002.
Vol.9. No.1. P.48- 61.

[106] E. Kohyama, M. Dohi, A. Yoshimura, T. Yoshida, T. Nagasawa. Remaining acetamide in acetonitrile
degradation using nitrile hydratase- and amidase-producing microorganisms. App! Microbiol
Biotechnol. 2007. Vol.74. No.4. P.829-835.

[107] M.V. Donova , O.V. Egorova. Microbial steroid transformations: current state and prospects. Applied
Microbiology and Biotechnology. 2012. Vol.94. No.6. P.1423-1447.

[108] P. Bracco, H. Busch, J. von Langermannb, U. Hanefeld. Enantioselective synthesis of cyanohydrins
catalysed by hydroxynitrile lyases — a review. Org. Biomol. Chem. 2016. Vol.14. No.27. P.6375-6389.

[109] H. Anbutsu, M. Moriyama, N. Nikoh, T. Hosokawa, R. Futahashi, M. Tanahashi, X.-Yi. Meng, T.
Kuriwada, N. Mori, K. Oshima, M. Hattori, M. Fujiej, N. Satohk, T. Maedal, S. Shigenobul, R. Kogaa,
T. Fukatsua. Small genome symbiont underlies cuticle hardness in beetles. PNAS. 2017. Vol.114.
No.40. P.8381-8391.

[110] S. Sarria, B. Wong, H.G. Martin, J.D. Keasling, P. Peralta-Yahya. Microbial Synthesis of Pinene. ACS
Synth Biol. 2014. Vol.3. No.7. P.466-475.

[111] A.Z. Mindubaev, J.A. Akosah, F.K. Alimova, D.M.Afordoanyi, R.M. Kagirov, S.T. Minzanova, L.G.
Mironova, D.G. Yakhvarov. On the White Phosphorus Degradation by Wastewater Mud. Uchenye
Zapiski Kazanskogo Universiteta. Seriya Estestvennye Nauki. 2011. Vol.153. No.2. P.110-119. (russian)

[112] A.Z. Mindubaev, F.K. Alimova, S.C. Ahossiyenagbe, C. Bolormaa, A.D. Voloshina, N.V. Kulik, S. T.
Minzanova, L.G. Mironova, D.G. Yakhvarov. The possibility for anaerobic detoxication of white
phosphorus. Butlerov Communications. 2013. Vol.33. No.1. P.22-34. ROI: jbc-02/13-33-1-22

[113] A.Z. Mindubaev, A.D. Voloshina, D.G. Yakhvarov. Biological degradation of white phosphorus:
feasibility and prospects. Butlerov Communications. 2013. Vol.33. No.2. P.1-17. ROI: jbc-02/13-33-2-1

[114] A.Z. Mindubaev, A.D. Voloshina, N.V. Kulik, S.T. Minzanova, L.G. Mironova, D.G. Yahvarov, F.K.
Alimova, S.C. Ahossiyenagbe, A.C. Bolormaa. Possibility of anaerobic biodegradation of white
phosphorus. The North Caucasus Ecological Herald. 2013. Vol.9. No.2. P.4-15. (russian)

[115] A.Z. Mindubaev, F.K. Alimova, S.C. Ahossiyenagbe,S.T. Minzanova, L.G. Mironova, D.G. Yakhvarov.
New confirmation for white phosphorus biodegradation. Butlerov Communications. 2013. Vol.36.
No.10. P.1-12. ROI: jbc-02/13-36-10-1

[116] A.Z. Mindubaev, F.K. Alimova, S.C. Ahossiyenagbe, C. Bolormaa, A.D. Voloshina, N.V. Kulik, S. T.
Minzanova, L.G. Mironova, D.G. Yakhvarov. Microbial metabolism of the white phosphorus. Butlerov
Communications. 2013. Vol.36. No.12. P.34-52. ROI: jbc-02/13-36-12-34

6 http://butlerov.com/ © Butlerov Communications. 2018. Vol.56. No.11. P.1-24.




THE RESISTANCE OF Aspergillus niger STRAINS AND BACTERIA TO WHITE PHOSPHORUS. THE IMPACT OF DIVALENT... 1-24

[117] A.Z. Mindubaev, F.K. Alimova, S.C. Ahossiyenagbe, S.T. Minzanova, L.G. Mironova, D.G.
Yakhvarov. Relationship between microbial metabolism and rate of destruction of white phosphorus in
sewage sludge. The North Caucasus Ecological Herald. 2014. Vol.10. No.1. P.88-96. (russian)

[118] A.Z. Mindubaev, F.K. Alimova, S.C. Ahossiyenagbe, A.D. Voloshina, E.V. Gorbachuk, N.V. Kulik, S. T.
Minzanova, L.G. Mironova, D.G. Yakhvarov. Metabolites and tolerant microflora in substrates with white
phosphorus 0.1%. Butlerov Communications. 2014. Vol.37. No.3. P.67-78. ROI: jbc-02/14-37-3-67

[119] A.Z. Mindubaev, F.K. Alimova, S.C. Ahossiyenagbe, E.V. Gorbachuk, S.T. Minzanova, L.G.
Mironova, D.G. Yakhvarov. Metabolic pathway of white phosphorus. The North Caucasus Ecological
Herald. 2014. Vol.10. No.3. P.36-46. (russian)

[120] C. Bolormaa, K.A. Saparmyradov, F.K. Alimova, A.Z. Mindubaev. Comparison of phytotoxicity
indices, fungicidal and bactericidal activity of Streptomices from different habitats. Butlerov
Communications. 2014. Vol.38. No.6. P.147-152. ROI: jbc-02/14-38-6-147

[121] A.Z. Mindubaev, F.K. Alimova, S.C. Ahossiyenagbe, C. Bolormaa, A.D. Voloshina, E.V. Gorbachuk,
N.V. Kulik, L.G. Mironova, A.V. Pankova, D.G. Yakhvarov. Decontamination of industrial waste water
containing white phosphorus, using SALT microflora. Ecology and Safety Journal. 2014. No.1-2. P.68-
72. (russian)

[122] A.Z. Mindubaev, F.K. Alimova, S.C. Ahossiyenagbe, E.V. Gorbachuk, S.T. Minzanova, L.G.
Mironova, D.G. Yakhvarov. Resistant microflora in substrata with phosphorus content 0.1% by mass,
and its cultivation in artificial media. The North Caucasus Ecological Herald. 2014. Vol.10. No.4. P.66-
74. (russian)

[123] A.Z. Mindubaev, A.D. Voloshina, E.V. Gorbachuk, N.V. Kulik, S.C. Ahossiyenagbe, F.K. Alimova,
S.T. Minzanova, L.G. Mironova, A.V. Pankova, C. Bolormaa, K.A. Saparmyradov, D.G. Yakhvarov.
White phosphorus as a new object of biological destruction. Butlerov Communications. 2014. Vol.40.
No.12. P.1-26. ROLI: jbc-02/14-40-12-1

[124] A.Z. Mindubaev, F.K. Alimova, D.G. Yakhvarov, C. Bolormaa, K.A. Saparmyradov. Comparison of
phytotoxicity, fungicidal and bactericidal activity of Streptomices from different biotopes.
Determination of species rank for strain A8. The North Caucasus Ecological Herald. 2015. Vol.11.
No.1. P.51-58. (russian)

[125] A.Z. Mindubaev, A.D. Voloshina, E.V. Gorbachuk, N.V. Kulik, F.K. Alimova, S.T. Minzanova, L.G.
Mironova, K.A. Saparmyradov, K.R. Khayarov, D.G. Yakhvarov. The inclusion white phosphorus in
the natural cycle of matter. Cultivation of resistant microorganisms. Butlerov Communications. 2015.
Vol.41. No.3. P.54-81. ROI: jbc-02/15-41-3-54

[126] A.Z. Mindubaev, A.D. Voloshina, E.V. Gorbachuk, N.V. Kulik, F.K. Alimova, S.T. Minzanova, L.G.
Mironova, A.V. Pankova, D.G. Yakhvarov. Inclusion of white phosphorus in the natural phosphorus
cycle. The North Caucasus Ecological Herald. 2015. Vol.11. No.2. P.16-24. (russian)

[127] A.Z. Mindubaev, A.D. Voloshina, E.V. Gorbachuk, N.V. Kulik, S.T. Minzanova, L.G. Mironova, F.K.
Alimova, K.A. Saparmyradov, D.G. Yakhvarov. Increase of resistance to white phosphorus in
microorganisms as a result of directed selection: biochemical analysis of streptomyces sp. A8 strain. The
North Caucasus Ecological Herald. 2015. Vol.11. No.3. P.10-18. (russian)

[128] A.Z. Mindubaev, A.D. Voloshina, E.V. Gorbachuk, N.V. Kulik, Alimova, K.A. Saparmyradov, S.T.
Minzanova, L.G. Mironova, D.G. Yakhvarov. Ecotoxicants white phosphorus as phosphoric fertilizing
for microorganisms. Ecology and Safety Journal. 2015. No.1-2. P.46-51. (russian)

[129] A.Z. Mindubaev, S.T. Minzanova, L.G. Mironova, F.K. Alimova, D.E. Belostotskiy, D.G. Yakhvarov.
The effect of the amaranth phytomass on the white phosphorus biodegradation rate. The North
Caucasus Ecological Herald. 2015. Vol.11. No.4. P.73-79. (russian)

[130] A.Z. Mindubaev, A.D. Voloshina, E.V. Gorbachuk, S. Z. Validov, N.V. Kulik, F.K. Alimova, S.T.
Minzanova, L.G. Mironova, D.E. Belostotskiy, K.A. Saparmyradov, R.I. Tukhbatova, D.G. Yakhvarov.
Adaptation of microorganisms to white phosphorus as a result of directed selection. Genetic
identification of sustainable Aspergillus and metabolic profiling of Streptomyces A8. Butlerov
Communications. 2015. Vol.44. No.12. P.1-28. ROI: jbc-02/15-44-12-1

[131] A.Z. Mindubaev, S.Z. Validov, A.D. Voloshina, E.V. Gorbachuk, N.V. Kulik, F.K. Alimova, S.T.
Minzanova, R.I. Tukhbatova, L.G. Mironova, D.G. Yakhvarov. Identification of resistant to white
phosphorus Aspergillus. The North Caucasus Ecological Herald. 2016. Vol.12. No.1. P.70-75. (russian)

[132] A.Z. Mindubaev. Biodegradation of white phosphorus: how a poison became a fertilizer. Biomolecula.
2016. http://biomolecula.ru/content/1932 (russian)

[133] A.Z. Mindubaev, A.D. Voloshina, E.V. Gorbachuk, N.V. Kulik, S.T. Minzanova, L G. Mironova, F.K.
Alimova, D.G. Yakhvarov. The detoxication of white phosphorus containing wastewaters, by
microflora. Russian Journal of Applied Ecology. 2015. No.3. P.42-47. (russian)

© Bymneposckue coobugenusi. 2018. T.56. Nel 1. E-mail: journal.bc@gmail.com 7




Full Paper A.Z. Mindubaev, E.V. Babynin, E.K. Badeeva, G.G. Kabirova, A.A. Sinitsina,
Ramil Komil Ugli Shaykhutdinov, A.A. Sharipov, S.T. Minzanova, L.G. Mironova, and Yaw Abaye Akosah

[134] A.Z. Mindubaev, A.D. Voloshina, S. Z. Validov, N.V. Kulik, S.T. Minzanova, L.G. Mironova, D.G.
Yakhvarov, A.Y. Akkizov. Aspergillus niger AM1 culture growth in medium with two phosphorus
sources. The validity of the definition "biodegradation" with respect to white phosphorus. Butlerov
Communications. 2016. Vol.46. No.5. P.1-20. ROI: jbc-02/16-46-5-1

[135] A.Z. Mindubaev, A.D. Voloshina, S.T. Minzanova. Growth of bacterial culture in a medium with
potassium phosphite as a sole source of phosphorus. The North Caucasus Ecological Herald. 2016.
Vol.12. No.3. P.81-84. (russian)

[136] A.Z. Mindubaev, K.A. Saparmyradov, E.V. Gorbachuk, A.V. Pankova. Selection of microorganisms
for resistance to white phosphorus. Russian Journal of Applied Ecology. 2016. No.2. P.42-46. (russian)

[137] A.Z. Mindubaev, F.K. Alimova, A.D. Voloshina, E.V. Gorbachuk, N.V. Kulik, S.T. Minzanova, R.I.
Tukhbatova, D.G. Yakhvarov. Method for detoxification of white phosphorus using microorganism
strain Trichoderma asperellum VKPM F-1087. Patent RF No 2603259 from 1.11.2016. Bul. 33.
Reciprocity date 28. 07. 2015. Registration number 2015131380 (048333). The decision to grant a
patent on 29. 08. 2016. (russian)

[138] A.Z. Mindubaev, E.V. Babynin, A.D. Voloshina, S.Z. Validov, N.V. Kulik, S.T. Minzanova, L.G.
Mironova, A.Y. Akkizov, D.G. Yakhvarov. Evaluation of white phosphorus genotoxicity. Growth of
bacterial culture in a medium with potassium phosphite as a sole source of phosphorus. Butlerov
Communications. 2016. Vol.47. No.7. P.1-20. ROI: jbc-02/16-47-7-1

[139] A.Z. Mindubaev, A.D. Voloshina, N.V. Kulik, Sh.Z. Validov, E.V. Babynin, K.A. Saparmyradov, S.T.
Minzanova, L.G. Mironova, D.G. Yakhvarov. Selection of cultures of microorganisms for resistance to
white phosphorus and their identification. Journal of Ecology and Industrial Safety. 2016. No.2. P.22-
27. (russian)

[140] A.Z. Mindubaev, K.A. Saparmyradov, F.K. Alimova. Comparison of antagonistic properties of
Streptomyces from different biotopes. Russian Journal of Applied Ecology. 2016. No.3. P.28-32.
(russian)

[141] A.Z. Mindubaev, A.D. Voloshina, S.T. Minzanova. Possibility of decontamination of decontamination
by using white phosphorus. The North Caucasus Ecological Herald. 2016. Vol.12. No.4. P.63-70.
(russian)

[142] A.Z. Mindubaev, E.V. Babynin, A.D. Voloshina, I.F. Sakhapov, N.V. Kulik, S.Z. Validov, S.T.
Minzanova, L.G. Mironova, A.Y. Akkizov, D.G. Yakhvarov. Genotoxicity of white phosphorus.
Butlerov Communications. 2017. Vol.49. No.1. P.1-20. ROI: jbc-02/17-49-1-1

[143] A.Z. Mindubaev, A.D. Voloshina, S.Z. Validov. Aspergillus niger AM1 culture growth in medium with
two phosphorus sources. effectiveness of white phosphorus sterilization with acetone. The North
Caucasus Ecological Herald. 2017. Vol.13. No.1. P.47-54. (russian)

[144] A.Z. Mindubaev, A.D. Voloshina, S. Z. Validov, N.V. Kulik, S.T. Minzanova, L.G. Mironova, D.G.
Yakhvarov, A.Y. Akkizov. Aspergillus niger AM1 culture growth in medium with two phosphorus
sources. The validity of the definition "biodegradation" with respect to white phosphorus. Butlerov
Communications. 2016. Vol.46. No.5. P.1-20. ROI: jbc-02/16-46-5-1

[145] A.Z. Mindubaev. Biodegradation of white phosphorus: how a poison became a fertilizer. A.E. Arbuzov
1OPC 2016. Yearbook. Kazan, KFTI KazSC RAS. 2017. P.93-105. (russian)

[146] A.Z. Mindubaev, S.T. Minzanova, L.G. Mironova, D.G. Yakhvarov. The effect of the amaranth green
mass on the white phosphorus degradation rate. Russian Journal of Applied Ecology. 2017. No.1. P.50-
54. (russian)

[147] A.Z. Mindubaev, A.D. Voloshina, Sh.Z. Validov, D.G. Yahvarov. Biodegradation of white phosphorus.
Priroda. 2017. No.5. P.29-43, (russian)

[148] A.Z. Mindubaev, Sh.Z. Validov, E.V. Babynin. Research of white phosphorus genotoxicity. The North
Caucasus Ecological Herald. 2017. Vol.13. No.2. P.38-44. (russian)

[149] A.Z. Mindubaev, A.D. Voloshina, N.V. Kulik, K.A. Saparmyradov, Kh.R. Khayarov, S.T. Minzanova,
L.G. Mironova, D.G. Yakhvarov. Anaerobic detoxication of white phosphorus by microorganisms in
sewage sediments. Chemical safety. 2017. Vol.1. No.1. P.177-192. (russian)

[150] A.Z. Mindubaev, A.D. Voloshina, E.V. Gorbachuk, S.Z. Validov, N.V. Kulik, F.K. Alimova, S.T.
Minzanova, L.G. Mironova, D.E. Belostotsky, K.A. Saparmyradov, R.I. Tukhbatova, D.G. Yakhvarov.
Adaptation of microorganisms to white phosphorus as a result of directed selection. Genetic
identification of sustainable Aspergillus and metabolic profiling of Streptomyces A8. Butlerov
Communications. 2015. Vol.44. No.12. P.1-28. ROI: jbc-02/15-44-12-1

[151] A.Z. Mindubaev, E.V. Babynin, S.Z. Validov, A.D. Voloshina, N.V. Kulik, S.T. Minzanova, L.G.
Mironova, A.Y. Akkizov, D.G. Yakhvarov. Evaluation of white phosphorus genotoxicity. Growth of

8 http://butlerov.com/ © Butlerov Communications. 2018. Vol.56. No.11. P.1-24.



THE RESISTANCE OF Aspergillus niger STRAINS AND BACTERIA TO WHITE PHOSPHORUS. THE IMPACT OF DIVALENT... 1-24
bacterial culture in a medium with potassium phosphite as a sole source of phosphorus. Butlerov
Communications. 2016. Vol.47. No.7. P.1-20. ROI: jbc-02/16-47-7-1

[152] A.Z. Mindubaev, E.V. Babynin, A.D. Voloshina, I.F. Sakhapov, N.V. Kulik, S.Z. Validov, S.T.
Minzanova, L.G. Mironova, A.Y. Akkizov, D.G. Yakhvarov. Genotoxicity of white phosphorus.
Butlerov Communications. 2017. Vol.49. No.1. P.1-20. ROI: jbc-02/17-49-1-1

[153] A.Z. Mindubaev, A.D. Voloshina, D.G. Yakhvarov. Biological degradation of white phosphorus:
feasibility and prospects. Butlerov Communications. 2013. Vol.33. No.2. P.1-17. ROI: jbc-02/13-33-2-1

[154] A.Z. Mindubaev, E.V. Babynin, A.D. Voloshina, I.LF. Sakhapov, D.G. Yakhvarov. Study of the white
phosphorus genotoxicity. Russian Journal of Applied Ecology. 2017. No.2. P.42-46. (russian)

[155] A.Z. Mindubaev, A.D. Voloshina, Kh.R. Khayarov, I.F. Sakhapov, E.K. Badeeva, A.S. Strobykina,
Sh.Z. Validov, V.M. Babaev, S.T. Minzanova, L.G. Mironova, A.Y. Abaye, D. G. Yakhvarov.
Dynamics of white phosphorus transformation by a culture of black aspergill. Butlerov
Communications. 2017. Vol.51. No.8. P.1-26. ROI: jbc-02/17-51-8-1

[156] A.Z. Mindubaev E.V. Babynin, A.D. Voloshina. Estimation of mutagenic and antimutagenic properties
of white phosphorus using SOS-lux test. The North Caucasus Ecological Herald. 2017. Vol.13. No.4.
P.40-45. (russian)

[157] A.Z. Mindubaev, A.D. Voloshina, E.V. Babynin, E.K. Badeeva, Kh.R. Khayarov, S. T. Minzanova,
D.G. Yakhvarov. Microbiological degradation of white phosphorus. Ecology and Industry of Russia.
2018. Vol.22. Iss.1. P.33-37. (russian)

[158] A.Z. Mindubaev, A.D. Voloshina, N.V. Kulik, K.A. Saparmyradov, Kh.R. Khayarov, S.T. Minzanova,
L G. Mironova, D.G. Yakhvarov. Involving white phosphorus into natural cycle of biogenic elements.
Chemical safety. 2017. Vol.1. No.2. P.205-220. (russian)

[159] A.Z. Mindubaev, A.D. Voloshina, E.V. Babynin, Sh.Z. Validov, K.A. Saparmyradov, Kh.R. Khayarov,
E.K. Badeeva, S.T. Minzanova, L.G. Mironova, Y.A. Akosah, D.G. Yakhvarov. Neutralization of white
phosphorus by means of microbiological decomposition. Butlerov Communications. 2017. Vol.52.
No.12. P.87-118. ROLI: jbc-02/17-52-12-87

[160] A.Z. Mindubaev, A.Y. Abaye, D.G. Yakhvarov. Phosphine oxide as a prospective intermediate of
biological processes. Butlerov Communications. 2018. Vol.53. No.3. P.1-34. ROI: jbc-02/18-53-3-1

[161] A.Z. Mindubaev, A.D. Voloshina, N.V. Kulik, I.F. Sakhapov, Sh.Z. Validov, D.G. Yakhvarov. Mold
fungus aspergill growth in medium with white phosphorus and phosphate. Sterilization samples of
white phosphorus. Russian Journal of Applied Ecology. 2017. No.3. P.37-40. (russian)

[162] A.Z. Mindubaev, A.D. Voloshina, E.K. Badeeva, Kh.R. Khayarov, D.G. Yakhvarov. Oxidation of white
phosphorus by a black aspergill. Appearance of a mutant culture Aspergillus niger AM1. Russian
Journal of Applied Ecology. 2018. No.1. P.28-31. (russian)

[163] A.Z. Mindubaev, A.D. Voloshina, N.V. Kulik, K.A. Saparmyradov, S.T. Minzanova, L.G. Mironova,
Kh.R. Khayarov. Resistance to white phosphorus of fungi and streptomycetes. Biomics. 2018. Vol.10.
No.2. P.214-219. DOI: 10.31301/2221-6197.bmcs.2018-31 (russian)

[164] A.Z. Mindubaev, A.D. Voloshina, N.V. Kulik, Sh.Z. Validov, K.A. Saparmyradov, S.T. Minzanova,
L.G. Mironova, D.G. Yakhvarov. Effect of selection upon resistance of microorganisms to white
phosphorus. Chemical safety. 2018. Vol.2. No.1. P.191-205. (russian)

[165] A.Z. Mindubaev, A.D. Voloshina, E.V. Babynin, Sh.Z. Validov, K.A. Saparmyradov, Kh.R. Khayarov,
E.K. Badeeva, S. T. Minzanova, L.G. Mironova, Y.A. Akosah, D.G. Yakhvarov. Neutralization of
white phosphorus by means of microbiological decomposition. Butlerov Communications. 2017.
Vol.52. No.12. P.87-118. ROI: jbc-02/17-52-12-87

[166] A.Z. Mindubaev, E.V. Babynin, E.K. Badeeva, S.T. Minzanova. The resistance of microorganisms
cultures to white phosphorus study. Influence of P4 on the cellular cycle. Materials of International
scientific-practical conference “World Environment Day (Environmental readings-2018)”, Omsk. 2018.
P.199-201. (russian)

[167] A.Z. Mindubaev, A.D. Voloshina, Y.A. Akosah, E.K. Badeeva. Morphological description of fungus
strainsand streptomycetes, resistant to white phosphorus. Russian Journal of Applied Ecology. 2018.
No.2. P.47-50. (russian)

[168] A.Z.Mindubaev, A.D. Voloshina, Kh.R. Khayarov. Oxidation of white phosphorus by a culture of
Aspergillus niger Aml appearance of a mutant culture. The North Caucasus Ecological Herald. 2018.
Vol.14. No.3. P.53-60. (russian)

[169] A.Z. Mindubaev, A.D. Voloshina, N.V. Kulik, K.A. Saparmyradov, S.T. Minzanova, L.G. Mironova,
Kh.R. Khayarov, E.K. Badeeva. Selection of microorganisms for growth in resistance to white
phosphorus. Aktualnaya Biotekhnologiya. 2018. No.3(26). P.201-205. (russian)

© Bymneposckue coobugenusi. 2018. T.56. Nel 1. E-mail: journal.bc@gmail.com 9



Full Paper A.Z. Mindubaev, E.V. Babynin, E.K. Badeeva, G.G. Kabirova, A.A. Sinitsina,
Ramil Komil Ugli Shaykhutdinov, A.A. Sharipov, S.T. Minzanova, L.G. Mironova, and Yaw Abaye Akosah

[170] A.Z. Mindubaev, E.V. Babynin, A.D. Voloshina, E.K. Badeeva, S.T. Minzanova, G.G. Kabirova, R.K.
Shaykhutdinov, A.A. Sinitsina, A.A. Sharipov, A.N. Makhiyanov, D.B. Piskunov, D.K. Rejepov, S.M.
Ozerskaya. Tolerance of Aspergillus niger stamps to white phosphorus, and its genotoxic action.
Environmental, Industrial and Energy Security — 2018: a collection of articles on the materials of the
international scientific and practical conference “Environmental, Industrial and Energy Security —
2018, Sevastopol. 2018. P.799-802. (russian)

[171] A.Z. Mindubaev, E.V. Babynin, D. B. Piskunov, A.N. Makhiyanov, E.K. Badeeva, S.T. Minzanova, L.
G. Mironova, A.Y. Abayie, A. D. Voloshina. Cytogenetic effect of white phosphorus. Butlerov
Communications. 2018. Vol.55. No.9. P.1-21. ROI: jbc-02/18-55-9-1

[172] A.Z. Mindubaev, E.V. Babynin, A.D. Voloshina, K.R. Khayarov, E.K. Badeeva, S.T. Minzanova, L.G.
Mironova. New in the studies of biodegradation of white phosphorus. Belgorod State University
Scientific Bulletin. Natural sciences series. 2018. Vol.42. No.3. P.308-315. (russian)

[173] A.Z. Mindubaev, E.V. Babynin, E.K. Badeeva, Y.A. Akosah. Neutralization of white phosphorus by
culture Aspergillus niger. International conference on microbial biotechnology — 4" edition. Chisinau,
Moldova. 2018. P.137.

[174] A.Z. Mindubaev, E.V. Babynin, E.K. Badeeva. About the genotoxicity of white phosphorus. Collection
of abstracts of the V All-Russian Conference with international participation "Systems for ensuring
technospheric safety”, Taganrog. 2018. P.147-149. (russian)

[175] A.Z. Mindubaev, E.V. Babynin, E.K. Badeeva. DNA damaging effect of white phosphorus. Collection
of abstracts of the IV Russian Conference with international participation “Actual scientific and
scientific-technical problems of ensuring the chemical safety of Russia”. Moscow. 2018. P.61. (russian)

[176] A.Z. Mindubaev, E.V. Babynin, E.K. Badeeva, S.T. Minzanova, A.D. Voloshina, N.E. Ivanushkina,
S.M. Ozerskaya. Resistance of black Aspergillus strains to white phosphorus. Its genotoxicity for
eukaryotes. Collection of abstracts of the IX International Conference of the DI. Mendeleev RCS.:
"Chemical technology and biotechnology of new materials and products”. Moscow. 2018. P.40-42.
(russian)

[177] Y.A. Akosah, A.Z. Mindubaev, E.V. Babynin, A.D. Voloshina, E.K. Badeeva. The effect of white
phosphorus on microorganisms. Collection of theses of the Il International School-Conference of
Students, Postgraduates and Young Scientists “Materials and Technologies of the XXI Century”.
Kazan. 2018. P.107. (russian)

[178] L. Banci. Metallomics and the Cell: some definitions and general comments. Met lons Life Sci. 2013.
Vol.12. P.1-13.

[179] M. Hughes. Inorganic chemistry of biological processes. Moscow.: Mir. 1983. P.416. (russian)

[180] S.T. Minzanova, V.F. Mironov, V.V. Zobov, O.V. Tsepaeva, A.B. Vyshtakalyuk, L.G. Mironova, K.V.
Kholin, A.Z. Mindubaev, A.I. Konovalov. Enhancement of pectin extraction from daikon in a rotary
pulse apparatus. Doklady Chemistry. 2011. Vol.441. No.1. P.343-346. (russian)

[181] S.T. Minzanova, V.F. Mironov, A.B. Vyshtakalyuk, O.V. Tsepaeva, A.Z. Mindubaev, L.G. Mironova,
A.T. Gubaidullin, V.V. Zobov, A.I. Konovalov. Production of pectin polysaccharide complexes with
dicarboxylic acids. Doklady Chemistry. 2010. Vol.434. No.1. P.249-252. (russian)

[182] S.T. Minzanova, V.F. Mironov, V.V. Zobov, O.V. Tsepaeva, A.B. Vyshtakalyuk, L.G. Mironova, K.V.
Kholin, A.Z. Mindubaev, A.I. Konovalov. Enhancement of pectin extraction from daikon in a rotary
pulse apparatus. Doklady Chemistry. 2011. Vol.441. No.1. P.343-346. (russian)

[183] G.A. Kochkina, N.E. Ivanushkina, V.N. Akimov, D.A. Gilichinskiy, S.M. Ozerskaya. Halomypsy-
tolerant fungi of the genus Geomyces from cryopegs and marine sediments of the Arctic. Microbiology.
2007. Vol.76. No.1. P.1-9. (russian)

[184] E.V. Leushkin, M.D. Logacheva, A.A. Penin, R.A. Sutormin, E.S. Gerasimov, G.A. Kochkina, N.E.
Ivanushkina, O.V. Vasilenko, A.S. Kondrashov, S.M. Ozerskaya. Comparative genome analysis of
Pseudogymnoascus spp. reveals primarily clonal evolution with small genome fragments exchanged
between lineages. BMC Genomics. 2015. Vol.16. No.400. P.1-15.

[185] L.I. Trubitsina. Dual-domain laccases of bacteria of the genus Streptomyces: cloning, expression,
characterization of enzymes. Dissertation for the degree of candidate of biological sciences. Specialty:
03.01.04 - Biochemistry. Pushchino. 2017 P.147. (russian)

[186] T. Kulakovskaya. Phosphorus storage in Microorganisms: Diversity and Evolutionary Insight. Biochem
Physiol. 2015. Vol.4. No.1. e130. P.1-4.

10 http://butlerov.com/ © Butlerov Communications. 2018. Vol.56. No.11. P.1-24.




