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FMN, FMN∙H2 –     

, 
NAD, NADH –     

, 
RCHO, RCOOH –     

  , 
 –    , 

L – , 
R – NADH:FMN – , 
C14 – ,  
CV –  . 
 



   
1. , . .    

    . / . . , 
. . , . . . //   

  . . – 2015. – . – 
. 18. – № 6. – . 234 – 237. – URL: https://elibrary.ru/item.asp?id=23437641 (  

: 01.03.2019). 
2. , . .       

    Photobacterium phosphoreum  
 . / . . , . . , . . 

, . . , . . , . . . //  
  . . . , . – 2014. – 

   . – . 50. – № 5. – . 490 – 496. – URL: 
https://elibrary.ru/item.asp?id=21811688 (  : 01.03.2019). 

3. , . .     . / . 
. , . . . //    
. . . , . – 2015. – . – . 80. – № 6. – . 867 – 

881. – URL: https://elibrary.ru/item.asp?id=23764299 (  : 
01.03.2019). 

4. Tarasova, A. S. Antioxidant activity of humic substances via bioluminescent 
monitoring in vitro / A. S. Tarasova, D. I. Stom, N. S. Kudryasheva // - 
Environmental Monitoring and Assessment. – 2015. – V: 187. – p. 89. – URL: 
https://link.springer.com/article/10.1007%2Fs10661-015-4304-1 ( : 
01.03.2019). 

5. Jouanneau, S. Main technological advancements in bacterial bioluminescent 
biosensors over the last two decades. / University of Nantes, France. – 2015. – 
Bioluminescence: Fundamentals and Applications in Biotechnology – V. 3. – p. 101 
– 116. – URL: https://link.springer.com/chapter/10.1007/10_2015_333 (  

: 08.03.2019). 
6. a o a, . A.       

    . / . . Ca a a o a, . 
. , . . . //   –  

 , . – 2017. – . 21. – . 575 – 577. – URL: 
http://kaz-nivi.kz/images/docs/rek2017/05rek2017.pdf (  : 
08.03.2019). 

7. , . .  –     . 
/ . . , . . , . . , . . , . . 

, . . , . . , . . , . . ,  
. . .  //    . . , . – 2014. – . 1 – 48. – 

URL: http://www.rsmu.ru/fileadmin/rsmu/img/mbf/cb/biotest_sistemy.pdf (  
: 08.03.2019). 

8. Durand, M. J. Detection of Metal and Organometallic Compounds with 
Bioluminescent Bacterial Bioassays / M. J. Durand, A. Hua, S. Jouanneau // 
Bioluminescence: Fundamentals and Applications in Biotechnology. – 2015. – V: 3 



7 
 

p. 77-99. – URL: https://link.springer.com/chapter/10.1007%2F10_2015_332 ( 
: 08.03.2019). 

9. Fernandez-Piñas, F. Evaluation of the ecotoxicity of pollutants with 
bioluminescent microorganisms / F. Fernandez-Piñas, I. Rodea-Palomares, A. 
Leganés  // - Adv Biochem Eng Biotechnol. - 2014. –V: 145. – p. 65-135. – URL: 
https://link.springer.com/chapter/10.1007/978-3-662-43619-6_3 (  : 
10.03.2019). 

10. Lee, J. S. Evaluation of residual toxicity of hypochlorite-treated water 
using bioluminescent microbes and microalgae: Implications for ballast water 
management / J. S. Lee, S. Hong, J. Lee. // - Ecotoxicology and Environmental 
Safety. – 2019.- V: 167. – p. 130-137 (  : 10.03.2019). 

11. Younkin, K. Student-Centered Microbioassay Laboratory Activity Utilizing 
Bioluminescent Bacteria / K. Younkin, C. Romano // - J Microbiol Biol Educ. – 
2018. -V: 19(2). – p. 19 - 82 – URL: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6067043/ (  : 
12.03.2019). 

12. Shimomura, O. Bioluminescence: Chemical Principles And Methods. / 
World Scientific Publishing, Singapore. – 2014. – p.  500. – URL: 
http://bookre.org/reader?file=609559 (  : 14.03.2019). 

13. Esimbekova,  E. N. Application of enzyme bioluminescence in ecology. / 
E. N. Esimbekova, V. . Kratasyuk, O. Shimomura. // Institute of Biophysics SB 
RAS, Krasnoyarsk. – 2015. Bioluminescence: Fundamentals and Applications in 
Biotechnology. – V. 1. – p. 67 – 109. – URL: 
https://link.springer.com/chapter/10.1007/978-3-662-43385-0_3 (  : 
15.03.2019). 

14. Bosch - Orea, C. Chapter Ten-Biosensors and Bioassays for Environmental 
Monitoring / C. Bosch – Orea, M. Farre, D. Barcelo // - Comprehensive Analytical 
Chemistry. – 2017. – V: 77. – p. 337 – 383.  – URL: 
https://www.sciencedirect.com/science/article/pii/S0166526X17300399 (  

: 15.03.2019). 
15. Bezrukikh, A. Gelatin and starch as stabilizers of the coupled enzyme 

system of luminous bacteria NADH:FMN - oxidoreductase-luciferase / A. Bezrukikh, 
E. Esimbekova, E. Nemtseva, V. Kratasyuk, O. Shimomura // Siberian Federal 
University, Krasnoyarsk. – 2014. Analytical and Bioanalytical Chemistry. –V: 94. – 
URL:https://www.researchgate.net/publication/263739258_Gelatin_and_starch_as_st
abilizers_of_the_coupled_enzyme_system_of_luminous_bacteria_NADHFMN-
oxidoreductase-luciferase (  : 15.03.2019). 

16. , . .    . / . . , . 
. . //    , 

. – 2014. – . 1 – 138. – URL: 
http://elib.bsu.by/bitstream/123456789/106785/1/umk_imm_cell.pdf (  

: 18.03.2019). 
17. , . .     . /  

   , . – 



8 
 

2017.   . – URL: 
http://elar.usfeu.ru/handle/123456789/6890 (  : 18.03.2019). 

18. Sirisha, V. L. Chapter Nine - Enzyme Immobilization: An Overview on 
Methods, Support Material, and Applications of Immobilized Enzymes // V.L. 
Sirisha, A. Jain, A. Jain. - Advances in Food and Nutrition Research. –V: 79. - 2016, 
P: 179-211. – URL: 
https://www.sciencedirect.com/science/article/pii/S1043452616300377 ( 

: 22.03.2019). 
19. Robinson, P. K. Enzymes: principles and biotechnological applications // - 

Essays Biochem. - 2015 Nov 15; 59: 1–41. – URL: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4692135/ (  : 
04.04.2019). 

20. Hettiarachchy, N. S. 21-The use of immobilized enzymes to improve 
functionality // - Proteins in Food Processing. – 2018. - P 569-597. – URL: 
https://www.sciencedirect.com/science/article/pii/B978008100722800022X (  

: 22.03.2019). 
21. Nguyen, H. H. Immobilized Enzymes in Biosensor Applications // - 

Materials (Basel). – 2019, Jan; 12(1): 121. – URL: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6337536/ (  : 
04.04.2019). 

22. Heinzler, R. A Compartmented Flow Microreactor System for Automated 
Optimization of Bioprocesses Applying Immobilized Enzymes // - Front Bioeng 
Biotechnol. - 2018; 6: 189. – URL: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6288360/ (  : 
04.04.2019). 




	Содержание
	Реферат
	[Изъято 27 страниц в связи с защитой авторского права]
	Список сокращений
	Список использованных источников

