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Annotation. Bacteria of different species, due to the characteristics of their metabolism, have different 

abilities to counteract the formation of free radicals and oxidative stress. An indicator reflecting the 

development of oxidative processes is the antioxidant activity of nutrient media during bacterial cultivation. 

Goal. Comparative assessment of the antioxidant activity of culture media samples during the cultivation 

of P. aeruginosa and E. coli.  

Materials and methods. The antioxidant activity of nutrient media was assessed by chemiluminescence 

recording. The spontaneous antioxidant activity of culture media samples was assessed, as well as their 

state under conditions of oxidative stress.  

Results. It was shown that the nutrient medium in which P. aeruginosa was cultivated has greater 

antioxidant activity than the medium with E. coli  

Conclusions. The results obtained may indicate a better ability of P. aeruginosa to counteract the formation 

of free radical agents compared to E. coli. 
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Introduction  

Pseudomonas aeruginosa And Escherichia coli are gram-negative bacteria that are one of the most common 

pathogens of infectious diseases and have different structural, functional and metabolic characteristics. Some 

studies note different sensitivity of these microorganisms to antibiotics. For example, in the work of 

Hansberger H. et al . it has been shown that the sensitivity of E. coli to commonly used antibiotics remains 

high, while the susceptibility of P. aeruginosa is quite low [1]. In a study by Eagye KJ et al . low resistance 

of E. coli to antibiotics was noted compared to P. aeruginosa (resistance to imipenem 22–33%, to 

ciprofloxacin 5–21%) [2]. Along with the direct mechanisms of action of antibiotics, a mechanism that 

enhances their biocidal properties is the activation of oxidative stress in the bactericidal cell [3], caused by 

excessive formation of free radicals [4, 5]. Oxidative stress is a universal element of damage to molecules and 

cell structures, in particular, it has a destructive effect on the structure and activity of proteins, and also causes 

mutagenesis and death of bacterial cells [6, 7, 8, 9, 10, 11]. Bacterial cells have antioxidant systems to protect 

against oxidative stress. The higher the level of activity of these systems, the higher the resistance of 

microorganisms to oxidative stress. Assessing the potential to counteract oxidative processes may help explain 

the resistance of bacteria to antibacterial factors. 

To maintain the vital activity of microorganisms, their normal growth and development, appropriate 

conditions are required. During cultivation, the most important nutrients and growth factors enter the bacterial 

cell as part of nutrient media (MS). PS are important for setting up experiments in various areas of scientific 

knowledge about microorganisms, and also serve as a necessary tool for solving clinical problems; they find 

application in clinical and laboratory diagnostics, microbiology, biotechnology, cell technologies, and 

bioengineering for tissue growth [12]. One of the parameters of the state of nutrient media is their antioxidant 

activity—the ability to counteract the formation of free radicals: reactive oxygen species (ROS) and lipid 

peroxide radicals [13]. A decrease in antioxidant activity in the culture medium may indicate the development 

of oxidative stress in it, a decrease in the activity of protective enzyme systems of cells, and the active 

production of oxidative metabolites. 
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Among the methods for determining the antioxidant activity of substrates, one of the most sensitive is the 

method of recording chemiluminescence. Chemiluminescence (CL) is a luminescence that occurs during the 

interaction of free radicals, which can be selectively enhanced by the addition of various substances, in 

particular lucinogen and luminol [14]. 

 

Purpose of the study 

Comparative assessment of the antioxidant activity of culture media samples during the cultivation of P. 

aeruginosa bacteria and E. coli 

 

Research methods 

The objects of the study were strains of the bacterium P. aeruginosa and E. coli , provided by the Clinic of 

the Federal State Budgetary Educational Institution of Higher Education BSMU of the Ministry of Health of 

Russia, isolated from a clinical sample. GRM broth was used as a nutrient medium. Standardization of the 

number of bacteria in the suspension was carried out by assessing the turbidity of the McFarland standard 

with an optical density of 1.0. The registration of chemiluminescence of nutrient media was assessed using a 

Chemiluminomer-003 device [14]. The method makes it possible to evaluate oxidative processes in various 

substrates, including cultivation media. The measurement principle is based on the detection of light quanta 

released during the interaction of extremely active agents - free radicals. The model in which the antioxidant 

activity of the culture media was assessed was a phosphate buffer (KH₂PO₄ – 20 mM , KCl – 105 mM , pH 

7.45 units), with the addition of sodium citrate (50 mM ) and the phosphor luminol ( 5-amino2, 3-dihydro-

1,4-phthalazinedione) to enhance the released light quanta. The CL assessment of the studied samples was 

carried out on days 1, 3 and 6. Samples of culture media in a volume of 0.5 ml were added to 20 ml of the 

model system and placed in the device chamber. After this, through a special hole in the device, a solution of 

iron sulfate (FeSO₄.7H₂O – 50 mM ) was introduced into the mixture of media samples and the model system 

to initiate chain reactions of the formation of free radicals, primarily reactive oxygen species [15]. The samples 

were measured for 3 minutes and described in the CL kinetics parameters. To study not only the spontaneous 

antioxidant activity of the media, but also their state under conditions of oxidative stress, NaCI (50 mg/ml) 

was used. NaCI causes hyperosmotic stress and is used to hyperactivate oxidative processes. The CL 

parameters were expressed in conventional units of the integral index of the cross-sectional light sum . 

Statistical processing of the results was carried out using the Statisticafor Windows software package. The 

normality of the distribution of actual data was checked using the Shapiro- Wilk test . Since the distribution 

differed from normal, the nonparametric Main-Whitney test was calculated. The results were considered 

significant at p < 0.05. The indicators were presented as median (Me) and interquartile range (IQR). 

 

Results and discussion 

To conduct a comparative assessment of images of media in which microorganisms were cultivated with 

control samples of media, it is necessary to study the level of antioxidant activity of the GRM broth without 

microorganisms. To do this, samples of the GRM broth were added to the model system, after which the level 

of chemiluminescence was measured. It was found that the introduction of samples into the model system 

caused a decrease in CL parameters (Figure 1). 
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Rice. 1. Recording of chemiluminescence of a model system in which the formation of reactive oxygen species 

occurs: 1 - Model system; 2 - Adding timing broth. 

Figure 1. Chemiluminescence curve of a model system in which reactive oxygen species are formed: 1 — 

Model system; 2 — Addition of nutrient broth for culturing microorganisms 

 

The light sum of the glow is an integral parameter of CL and is calculated as the area under the entire curve 

(the product of the x-axis values by the ordinate axis values). The curves presented in the figure reflect the 

decrease in chemiluminescence of the model system with GRM broth. Thus, GRM broth has antioxidant 

activity - the ability to inhibit the chain processes of free radical formation. The established parameters of the 

luminosity of the medium were taken as a standard for comparison with samples of media in which 

microorganisms were cultivated. 

To assess the ability of microorganisms to counteract oxidative processes at the initial level of activity, 

spontaneous chemiluminescence of culture media was studied. The dynamics of changes in oxidative 

processes were as follows: on the first day, virtually no changes were detected either in comparison with the 

control or between the CL parameters of different microorganisms. At the same time, already on the fifth day 

there was a decrease in oxidative processes, that is, the antioxidant capacity of the cultivation media increased. 

On the seventh day, this increase was even more pronounced (Table 1). 

From the table you can see that CL was suppressed on days 3 and 6. On day 6, the depression was even more 

pronounced. The more the CL parameters decreased, the more pronounced the antioxidant activity of the 

culture media was. 

NaCl to the cultivation medium led to increased CL compared to the CL values of spontaneous oxidative 

processes. At the same time, despite the general increase in the level of oxidative processes, the same pattern 

was observed as for spontaneous processes (Table 2). 

Table 1 

Parameters of spontaneous CL of bacterial cultivation media Table 1 

Parameters of spontaneous chemiluminescence of bacteria cultivation media 

 Sum (Me (IQR), n=10)  

Control 
Microorganism  

1-day/ 1-day 3-day/ 3-day 6-days/ 6-day 

102.5 

(100.0-103.0) 

P. aeruginosa 

100.0 

(100.0-101.0) 

74.0 

(72.0-76.0 )* 

,** 

37.0 

(36.6-37.5 )* 

,** 

E. coli 
102.0 

(100.8-103.0) 

90.5 55.1 
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(90.0-91.0 )* 

,** 

(54.0-58.0 )* 

,** 

*Differences are statistically significant compared to control at p< 0.05, **Differences are statistically 

significant between microorganisms at p<0.05 

*Differences are statistically significant compared to control at p<0.05, ** Differences are statistically 

significant between microorganisms at p<0.05 

Table 2 Parameters of CL-induced culture media for various types of bacteria 

Sum (Me (IQR), n=10) 

 Sum (Me (IQR), n=10)  

Control 
Microorganism _ 

1 day/ 1-day 3 days/ 3-day 6 days/ 6-day 

102.0 

(100.0-102) 

P. aeruginosa 
100.8 

(100.0-101.0) 

83.7 

(80.0-87.0 )* ,** 

40.7 

(43.0-45.0 )* ,** 

E. coli 

103.0 

(100.0-104.0) 

97.9 

(97.0-100, 0)* 

,** 

59.0 

(57.0-59.7 )* ,** 

*Differences are statistically significant compared to control at p< 0.05, **Differences are statistically 

significant between microorganisms at p<0.05 

*Differences are statistically significant compared to control at p<0.05, ** Differences are statistically 

significant between microorganisms at p<0.05 

 

References 

1. Misirova, S. A. "Systematic types of fungi of allocated and determined types from decorative flowers 

in conditions region Tashkent." Agricultural sciences 6.11 (2015): 1387. 

2. Misirova, S. A. "Determining of the measure disease control ornamental crops during the growing 

season in the conditions Tashkent region." Global Journal of Bio-Sciences and Biotechnology 5.1 

(2016): 119-124. 

3. Abdumutalovna, Misirova Surayyo, and Sarimsaqova Nilufar Sobirjonovna. "Bioecology of Fungi-

Pathogens of Flower Crops and the System to Combat Them." Agricultural sciences 7.08 (2016): 539. 

4. MISIROVA, SA, and NN ERNAZAROVA. "FIGHTING MEASURES THE DISEASE CAUSES A 

VERY DANGEROUS FUNGAL SPECIES WIDESPREAD IN TASHKENT 

REGION." International Journal of Botany and Research (IJBR) 6 (2016): 5-12. 

5. Misirova, Surayyo. "Technology of growing orchid flowers from seeds." E3S Web of Conferences. Vol. 

390. EDP Sciences, 2023. 

6. MISIROVA, SA. "TECHNOLOGY OF CULTIVATION AND REPRODUCTION OF 

ORNAMENTAL AND UNIQUE ORCHID FLOWER IN NAMANGAN CONDITIONS." World 

Bulletin of Social Sciences 17 (2022): 156-164. 

7. Urmonovich, Numonov Otabek. "MANGOSTEEN NUTRITIONAL PRICE AND FUNCTIONAL 

PROPERTIES." ОБРАЗОВАНИЕ НАУКА И ИННОВАЦИОННЫЕ ИДЕИ В МИРЕ 14.5 (2023): 

3-5. 

8. Misirova, S. A. "BIOLOGICAL CHARACTERISTICS OF FUNGAL SPECIES THAT CAUSE 

DISEASES OF ONION FLOWERS AND MEASURES TO COMBAT THEM." (2022). 

9. Misirova, S., and M. Haydarova. "Flowers from Nederland are Considered to Develop in the Climatic 

Conditions of Uzbekistan and Are Identified the types of Fungus." Annals of the Romanian Society for 

Cell Biology (2021): 5922-5929. 

10. Misirova, S. A., et al. "Determination types of fungi-pathogens of ornamental flower crops in 

conditions region Namangan." ISJ Theoretical & Applied Science, 10 (66) (2018): 185-189. 

11. Misirova, S. A., M. U. Davlatova, and Sh O. Tuhtaboeva. "Biological Characteristics of Fungal 

Pathogens of Bulb Flowers and Control Measures." JournalNX: 207-214. 

https://zienjournals.com/


Texas Journal of Agriculture and Biological Sciences                                                                ISSN NO: 2771-8840 
https://zienjournals.com                                                                                                  Date of Publication: 21-11-2023 
________________________________________________________________________________________________________________________________ 

 _____________________________________________________________________________________________________________________ 
Peer Reviewed International Journal                                                                                                                                [34] 
Volume 22 

12. Misirova, S., et al. "Growing Dutch tulips in Namangan region." Bulletin of Agrarian Science of 

Uzbekistan 1 (2021). 

13. Sabirov, Ravshan Z., et al. "Volume-sensitive anion channels mediate osmosensitive glutathione 

release from rat thymocytes." PLoS One 8.1 (2013): e55646. 

14. Rashidovna, Melanova Nazira, and Numonov Otabek Urmonovich. "Comparative Characteristics of 

the Leaving of Glutathione From Cells of Different Types." International Journal on Orange 

Technologies 2.10: 79-82. 

15. Melanova, N. R., M. U. Davlatova, and O. Numanov. "The Effect of Extracellular Glutathione on the 

Regulation of Thymocyte Volume in Rats under Conditions of Hypoosmotic Stress." Annals of the 

Romanian Society for Cell Biology (2021): 7032-7038. 

16. Sabirov, R.Z., Kurbannazarova, R.S., Melanova, N.R. and Okada, Y., 2010, January. Swelling-induced 

release of glutathione from rat thymocytes. In JOURNAL OF PHYSIOLOGICAL SCIENCES (Vol. 60, 

pp. S13-S13). 1-11-11 KUDAN-KITA, CHIYODA-KU, TOKYO, 102-0073, JAPAN: SPRINGER 

TOKYO. 

17. Melanova, Nazira Rashidovna, and Sayyora Abduqahharovna Yulchiyeva. "EFFECT OF 

EXTRACELLUIAR GLUTATHIONE ON COLLOID-OSMOTIC LYSIS OF HUMAN RED BLOOD 

CELLS." Scientific and Technical Journal of Namangan Institute of Engineering and Technology 2.2 

(2020): 144-149. 

18. Choriyeva, Nargiza Mamarajabovna, and Nazira Rashidovna Melanova. "STUDY OF LYSIS OF 

HUMAN ERYTHROCYTES UPON ADMINISTRATION OF GOSSYPOL, MEGOSIN AND 

BATRIDEN." Scientific and Technical Journal of Namangan Institute of Engineering and 

Technology 1.9 (2019): 55-58. 

19. Меланова, Назира Рашидовна. "Сравнительная характеристика выхода глутатиона из 

различных типов клеток." Universum: химия и биология 5 (59) (2019): 9-12. 

20. Насритдинов, Ахмаджон Абдухамидович, and Хусниддин Тургунбоевич Киргизов. "Агрегат для 

полосной обработки почвы." Современные научные исследования и инновации 12 (2015): 412-

416. 

21. Байбобоев, Набижон Гуломович, et al. "Энергоресурсосберегающий комбинированный агрегат 

для обработки почвы." Вестник Рязанского государственного агротехнологического 

университета им. ПА Костычева 3 (23) (2014): 42-44. 

22. Насритдинов, А. А., and А. В. Рязанов. "Оптимальные условия установки углоснима." Техника 

в сельском хозяйстве 6 (2003): 34-35. 

23. Насритдинов, Ахмаджон Абдухамидович. "Результаты исследования формы лобовой 

поверхности стойки чизеля-культиватора." Universum: технические науки 1 (58) (2019): 18-20. 

24. Бойбобоев, Набижон Гуломович, and Ахмаджон Насритдинов. "Теоретические определение 

перемещение частиц почвы по поверхности углоснима." Science Time 6 (18) (2015): 84-89. 

25. Misirova, S. A., M. U. Davlatova, and Sh O. Tuhtaboeva. "Biological Characteristics of Fungal 

Pathogens of Bulb Flowers and Control Measures." JournalNX: 207-214. 

26. Шамситдинов, Ф. "Результаты опыта." Защита и карантин растений 5 (2003): 27-27. 

27. Абдуалимов, Ш. Х., and Ф. Р. Шамситдинов. "Влияние применения стимуляторов роста на 

всхожесть семян, рост, развитие и урожайность хлопчатника в условиях светлых сероземных 

каменистых почв Наманганской области Республики Узбекистан." Актуальные проблемы 

современной науки 5 (2019): 47-51. 

28. Абдуалимов, Шухрат Хамадуллаевич, and Фазлиддин Расулович Шамситдинов. "НАМАНГАН 

ВИЛОЯТИНИНГ ҚИР АДИРЛИ ТОШЛОҚ ЕРЛАРИДА ЯНГИ СТИМУЛЯТОРЛАРНИНГ 

ҒЎЗА БАРГ ЮЗАСИ ВА ҲОСИЛДОРЛИГИГА ТАЪСИРИ." Журнал Биологии и Экологии 1 

(2019). 

29. Urmonovich N. O. MANGOSTEEN NUTRITIONAL PRICE AND FUNCTIONAL PROPERTIES 

//ОБРАЗОВАНИЕ НАУКА И ИННОВАЦИОННЫЕ ИДЕИ В МИРЕ. – 2023. – Т. 14. – №. 5. – С. 

3-5. 

https://zienjournals.com/


Texas Journal of Agriculture and Biological Sciences                                                                ISSN NO: 2771-8840 
https://zienjournals.com                                                                                                  Date of Publication: 21-11-2023 
________________________________________________________________________________________________________________________________ 

 _____________________________________________________________________________________________________________________ 
Peer Reviewed International Journal                                                                                                                                [35] 
Volume 22 

30. Rashidovna, Melanova Nazira, and Numonov Otabek Urmonovich. "Comparative Characteristics of 

the Leaving of Glutathione From Cells of Different Types." International Journal on Orange 

Technologies 2.10: 79-82. 

31. Abdukhamidovich, Nasritdinov Akhmadzhon, and Numonov Otagek Urmonovich. "The Results of 

Theoretical Studies of the Chisel Cultivator Rack Frontal Surface Shape." Annals of the Romanian 

Society for Cell Biology (2021): 5930-5938. 

32. Abdukhamidovich, Nasritdinov Akhmadzhon, Muhabbat Davlatova Urmanovna, and Numonov 

Otabek Urmonovich. "Strip Till Age of Soil for Deuteric Sowing (Second Crop)." International 

Journal on Orange Technologies 3.4 (2021): 71-74. 

33. Abduhamidovich N. A. et al. MANGOSTIN DARAXTI VA MEVASINI TIBBIYOTDA 

FOYDALANISH //Journal of new century innovations. – 2023. – Т. 28. – №. 2. – С. 12-14. 

34. Melanova, N. R., M. U. Davlatova, and O. Numanov. "The Effect of Extracellular Glutathione on the 

Regulation of Thymocyte Volume in Rats under Conditions of Hypoosmotic Stress." Annals of the 

Romanian Society for Cell Biology (2021): 7032-7038. 

35. Рахманов, Дилшод Ортикбаевич, and Муҳаббат Ўрмоновна Давлатова. 

"ОРГАНОЛЕПТИЧЕСКИХ ОЦЕНКА СВОЙСТВ РЫБ И РЫБНЫХ 

ПРОДУКТОВ." O'ZBEKISTONDA FANLARARO INNOVATSIYALAR VA ILMIY TADQIQOTLAR 

JURNALI 2.14 (2022): 583-585. 

36. Юсупова, Махпуза Нумановна. "БИОЛОГИЧЕСКИЙ МЕТОД ЗАЩИТЫ 

РАСТЕНИЙ." Scientific Impulse 1.9 (2023): 1460-1464. 

37. Юсупова, Махпуза Нумановна. "АНОРНИ ЗАРАРКУНАНДАЛАРДАН 

ҲИМОЯЛАШ." PEDAGOG 6.4 (2023): 562-567. 

38. Юсупова, Махпуза Нумановна. "САБЗАВОТ ЭКИНЛАРИГА БИОЛОГИК КУРАШ ҲАҚИДА 

МУЛОХАЗАЛАР." Scientific Impulse 1.9 (2023): 1469-1473. 

39. Юсупова, Махпуза Нумановна. "ФАРҒОНА ВОДИЙСИ ШАРОИТИДА ИГНА БАРГЛИ 

ДАРАХТЛАРНИ ЗАРАРКУНАНДАЛАРДАН ҲИМОЯЛАШ." SO ‘NGI ILMIY TADQIQOTLAR 

NAZARIYASI 6.4 (2023): 316-320. 

40. O’rmonovna, Davlatova Muhabbat. "MANGOSTIN DARAXTI VA UNING KIMYOVIY 

XUSUSIYATLARI." INNOVATION IN THE MODERN EDUCATION SYSTEM 3.25 (2022): 1-4. 

41. Юсупова, Махпуза Нумановна. "УФТ: 635 САБЗАВОТ ЭКИНЛАРИГА БИОЛОГИК КУРАШ 

ҲАҚИДА МУЛОХАЗАЛАР." Научный импульс: 355. 

42. Qurbonov, I. "Tulip varieties imported from the netherlands technology of cultivation of namangan 

region. galaxy international interdisciplinary research journal (giirj) issn (E): 2347-6915 Vol. 9." 

(2021). 

43. Kurbanov, I. G. "CARE OF TULIP VARIETIES OF THE NETHERLANDS IN THE CLIMATIC 

CONDITIONS OF THE NAMANGAN REGION." American Journal of Interdisciplinary Research 

and Development 6 (2022): 117-120. 

44. Qurbonov I. E-RECRUITMENT: SOCIAL MEDIA AND RECRUITING //InterConf. – 2021. 

45. Qurbonov, Ibragim Sharifjonovich. "CLONELY MICRO-CULTIVATION OF PLANTS AND ITS 

APPLICATION TO AGRICULTURE." Scientific and Technical Journal of Namangan Institute of 

Engineering and Technology 1.4 (2019): 74-78. 

46. Юсупова М. Н., Ахмедова М. М. МЕВАЛИ ДАРАХТЛАРНИ ЗАРАРКУНАНДАЛАРИГА 

УЙҒУНЛАШГАН КУРАШ ЧОРАЛАРИ //ЖУРНАЛ АГРО ПРОЦЕССИНГ. – 2020. – Т. 2. – №. 

8. 

47. Ходжаев, Ш. Т., Сагдуллаев, А. У., Исаев, О. Б., & Юсупова, М. Н. (2011). Проблемы защиты 

растений в Узбекистане. Защита и карантин растений, (8), 23-24.Юсупова М. Особенности 

защиты хлопчатника посеянного под пленки от вредных организмов //Автореф. канд. дисс./М. 

Юсупова–Ташкент. – 2001. 

48. Ходжаев, Ш. Т., Юсупова, М. Н., Курязов, Ш., & Саттаров, Н. (2008). Перспективы 

биологической защиты хлопчатника от хлопковой совки. Сб. трудов.-Ташкент: Таллин, 44-49. 

https://zienjournals.com/


Texas Journal of Agriculture and Biological Sciences                                                                ISSN NO: 2771-8840 
https://zienjournals.com                                                                                                  Date of Publication: 21-11-2023 
________________________________________________________________________________________________________________________________ 

 _____________________________________________________________________________________________________________________ 
Peer Reviewed International Journal                                                                                                                                [36] 
Volume 22 

49. Yusupova M. N., Nosirov B. Z. Pests of cotton and straw control at collection //EPRA International 

Journal of Multidisciplinary Research (IJMR)-Peer Reviewed Journal. – 2020. – Т. 6. – №. 12. – С. 

57-61. 

50. Yusupova M. N., Axmedova M. M. Mevali daraxtlarni zararkunandalariga uygunlashgan kurash 

choralari //Jurnal JURNAL AGRO PROTSESSING. Data publikatsii. – 2020. – №. 8. – С. 12. 

51. Yusupova M. N. Biological method of crop protection in the fergana valley //Agrarian science. – 2018. 

– №. 6. – С. 68-70. 

52. Urmonovich, Numonov Otabek. "MANGOSTEEN NUTRITIONAL PRICE AND FUNCTIONAL 

PROPERTIES." ОБРАЗОВАНИЕ НАУКА И ИННОВАЦИОННЫЕ ИДЕИ В МИРЕ 14.5 (2023): 3-

5. 

53. MN, Yusupova, and B. Z. Nosirov. "Control Of Cotton Pests On Stubble Lands." International Journal 

of Applied 10.2 (2015): 99-108. 

54. Юсупова М. Н., Тургунова А. Н., Очилов С. Н. Система интегрированной защиты растений 

//Российский электронный научный журнал. – 2015. – №. 1. – С. 169-174. 

55. Alimzhanova Z. I., Kadyrova D. S., Yusupova M. N. Ceramic pigments based on raw materials from 

Uzbekistan //Glass and Ceramics. – 2014. – Т. 70. – №. 11-12. – С. 441-443. 

56. Yusupova M. N., Gapparov A. M. Biological Method Of Plant Protection In Uzbekistan //The 

American Journal of Agriculture and Biomedical Engineering. – 2020. – Т. 2. – №. 11. – С. 29-32. 

57. Rashidovna M. N., Urmonovich N. O. Comparative Characteristics of the Leaving of Glutathione 

From Cells of Different Types //International Journal on Orange Technologies. – Т. 2. – №. 10. – С. 

79-82. 

58. Юсупова М. Н., Носиров Б. З. БИОЛОГИЧЕСКИЙ МЕТОД ЗАЩИТЫ РАСТЕНИЙ В 

УЗБЕКИСТАНЕ //Научно-практические пути повышения экологической устойчивости и 

социально-экономическое обеспечение сельскохозяйственного производства. – 2017. – С. 498-

501. 

59. Urmonovich, N. O. (2023). MANGOSTEEN NUTRITIONAL PRICE AND FUNCTIONAL 

PROPERTIES. ОБРАЗОВАНИЕ НАУКА И ИННОВАЦИОННЫЕ ИДЕИ В МИРЕ, 14(5), 3-5. 

60. Yusupova M. et al. Protection of after harvest cultures-as a reservetors of cotton pests //Agriculture 

and Biology Journal of North America. – 2013. – Т. 4. – №. 5. – С. 576-582. 

61. Ходжаев, Ш. Т., Юсупова, М. Н., Юлдашев, Ф., Исаев, О. Б., & Шокирова, Г. (2011). Борьба с 

вредителями хлопчатника на пожнивных культурах в севообороте. Вестник защиты растений, 

(2), 46-52. 

62. Yusupova M. N. et al. Possibilities of the biological method of cotton plant protection //Agriculture 

and Biology Journal of North America. – 2011. – Т. 2. – №. 5. – С. 742-744. 

63. Ходжаев, Ш. Т., Юсупова, М. Н., Юлдашев, Ф., & Жамалов, А. Г. (2010). Хлопковая совка на 

пожнивных культурах. Защита и карантин растений, (12), 22-23. 

64. Хайдарова, Х. А., Юсупова, М. Н., Ихтиярова, Г. А., & Хайдаров, А. А. ПОЛУЧЕНИЕ 

ХИТОЗАНА ИЗ ПОДМОРА ПЧЕЛ APIS MILLIFERA. Сучасний рух науки: тези доп. XI 

міжнародної науково-практичної інтернет-конференції, 8-9 жовтня 2020 р.–Дніпро, 2020.–Т. 

2.–426 с., 352. 

65. Yusupova M., Turgunova А., Ochilov S. INTERGRATED PLANT PROTECTION SYSTEMS. 

 

 

 

 

https://zienjournals.com/

