
 
O‘ZBEKISTON RESPUBLIKASI 

 
OLIY TAʼLIM, FAN VA INNOVATSIYALAR VAZIRLIGI 

 
 

FARG‘ONA DAVLAT UNIVERSITETI 
 
 
 
 

 

FarDU. 
ILMIY 
XABARLAR 
 
1995-yildan nashr etiladi 
Yilda 6 marta chiqadi 

 
 

 
 
  

НАУЧНЫЙ 
ВЕСТНИК.  
ФерГУ 
 
Издаётся с 1995 года 
Выходит 6 раз в год 
 



 4 2024/№2 
 

Fаrg‘onа shаhrining geokimyoviy lаndshаftlаri, ulаrning o‘zigа xos xususiyatlаri .................... 117 
Sh.Q.Yuldasheva 
Aqliy mehnat paytida qondagi qand miqdorini turli yoshdagi odamlarda o‘zgarishi .................. 122 
Z.A.Jabbarov, G.R.Atoyeva, M.H.Husniddinova 
Tuproqlarning kimyoviy ifloslanish natijasida biologik xossalarining o‘zgarishi ........................ 127 
X.X.Dolimov, I.J.Jalolov, A.A.Ibragimov 
Cynara scolymus L. O‘simligidan ajratib olingan endofit zamburug‘lar ekstraktlarining 
saraton hujayralariga qarshi biologik faolliklari ........................................................................ 133 
S.Israyiljanov, J.T.Mamasaidov, H.O.Adulboqiyeva 
Og‘ir metallarning o‘simlik, hayvonlar va odam organizmiga fiziologik ta’sirini o‘rganishga  
oid ilmiy tadqiqotlar tahlili ........................................................................................................ 138 
M.K.Juliyev, L.A.Gafurova, M.D.Xolmurodova, B.E.Abdikairov 
Markaziy Osiyoda tuproq eroziyasi boʻyicha 1993-2022-yillar oralig‘ida Scopus  
ma’lumotlar bazasida nashr etilgan maqolalar tahlili ............................................................... 143 
X.X.Dolimov, I.J.Jalolov, A.A.Ibragimov 
Analysis of macro and micro elements and water-soluble vitamins of the plant Cynara  
scolymus L. ............................................................................................................................. 149 
S.O.Madumarova, M.Sh.Raximov, M.J.Madumarov, A.A.Tokoev 
Farg‘ona vodiysi Cladocera (Crustacea: Branchiopoda) lari ro‘yxati ........................................ 157 
Z.A.Jabbarov, T.Abdraxmanov, O.N.Imomov, J.J.Abdukarimov 
Tuproq sifati indikatorlari va ularni qo‘llanilishi ......................................................................... 166 
M.A.Tog‘ayeva, Sh.A.Samatova 
Qashqadaryo viloyati aholisi iste’mol qilayotgan yumshoq bug‘doy navlari tarkibidagi  
temir elementi miqdori ............................................................................................................. 176 
M.A.Davidov 
Tabiiy sharoitda Mogoltavia sewerzowii (Regel) korovin аntekologik хususiyatlari .................. 181 
X.N.Raximov, G.T.Djalilova 
Qo‘llanilgan mineral va organik o‘g‘it me’yorlarini tuproqlarni agrokimyoviy  
xossalariga ta’siri .................................................................................................................... 186 

 
M.R.Qoriyev 
Global iqlim isishi sharoitida mevali daraxtlar vegetatsiyasidagi o‘zgarishlar ........................... 191 
O.N.Nasirov 
Mustaqillikni dastlabki davrida Oʻzbekistonda aksiyadorlik jamiyatlarni shakllanishi ................ 196 
R.A.Ikromov 
Yangi O‘zbekiston taraqqiyot strategiyasini amalga oshirishda milliy qadriyatlarning roli ......... 200 
S.Nishonova 
Maqollar paremiologik birlik sifatida ........................................................................................ 205 
Sh.A.Tadjibaeva 
Rahbar ayol imidji tushunchasi va uni shakllantirishning psixologik xususiyatlari .................... 208 
S.S.Jabborova 
Yangi O‘zbekistonni barpo etishda ma’naviy salohiyatdan foydalanish istiqbollari ................... 213 
E.U.Gulzoda, A.Z.Rashidov 
Ijodiy faoliyat uchun, o‘quv mashg‘ulotlarining o‘ziga xos uslubiy chizmasiga egaligi,  
ijodkorlarning eksperimental ishiga katalizator bo‘lib xizmat qilishi omillari .............................. 219 
K.M.Nilufar 
Turli tarixiy kontekstlarda intellektual madaniyat masalasi ....................................................... 222 
T.Quyliev 
Global ekologik muammolar va ularning oldini olishda xalqaro institutlarning roli .................... 227 
B.M.Qandov 
Jamiyat barqarorligini ta’minlashda sog‘lom mafkuralarning roli .............................................. 233 
Z.A.Akbarova, G.M.Nosirova 
Maktabgacha ta’lim yoshidagi bolalarning kognitiv rivojlanishiga bilingvizmning ta’siri ............ 238 
F.F.Muydinov 
Tibbiy ta’limda mediata`lim asosida o‘quv mashg‘ulotlarini samarali tashkil etishning  
ayrim jihatlari ........................................................................................................................... 242 
Z.S.Paziljanova 



ISSN 2181-1571 🌍 https://journal.fdu.uz Aniq va tabiiy fanlar 

KIMYO   
 

 55 2024№2 

 
UO‘K: 547.962.9:547.917:615.4 
 

O‘SIMLIKLARDAN OLINGAN EKSTRAKTLAR ANTIRADIKALLIK FAOLLIGINI 
ANIQLASH 

 
ОПРЕДЕЛЕНИЕ АНТИРАДИКАЛЬНОЙ АКТИВНОСТИ РАСТИТЕЛЬНЫХ 

ЭКСТРАКТОВ 
 

DETERMINATION OF ANTIRADICAL ACTIVITY OF PLANT EXTRACTS 
 

Ibrohimjon Rahmonovich Asqarov1 
1Andijon davlat universiteti Kimyo kafedrasi professori, Kimyo fanlari doktori, O‘zbekiston 

Respublikasida xizmat ko‘rsatgan ixtirochi, O‘zbekiston "TABOBAT" Akademiyasi raisi. 
 

G‘ofurjon O‘rmonovich To‘ychiev2 
2Andijon davlat tibbiyot instituti farmasevtik fanlar kafedrasi katta o‘qituvchisi  

I.R.A sqarov, G‘.O‘.To ‘ychiev Determination of antiradic al ac tivity of  pl ant extracts 

 
Annotatsiya 

Ushbu maqolada 2,2-difenil-1-pikrilhidrazil (DPPH) erkin radikaliga qarshi qarag‘ay gulchanglari va sharqiy biota 
o‘simliklari ekstraktini antiradikal faolligini (ARA) o‘rganib chiqildi. O‘rganilgan moddalar orqali DPPHni kamaytirish 
reaktsiyasining miqdoriy xarakteristikalari aniqlandi. Ushbu jarayonda ARF ni baholash uchun biz antioksidantlar 
tomonidan barqaror radikal 2,2-difenil-1-pikrilgidrazil (DPPG) molekulalarini kamaytirish kinetikasini spektrofotometrik 
o‘lchash usulidan foydalandik. O‘rganilgan birikmalar erkin radikallarni o‘chirish uchun yuqori qobiliyatga ega ekanligi 
aniqlandi. 

Аннотатция 
В данной стате изучена антирадикалная активност (АРА) пылцы сосны и экстрактов растений 

биоты восточной в отношении свободного радикала 2,2-дифенил-1-пикрилгидразила (ДФПГ). Определены 
количественные характеристики реакции восстановления ДФПГ исследуемыми веществами. Для оценки АРА 
в этом процессе мы использовали спектрофотометрическое измерение кинетики восстановления молекул 
стабилного радикала 2,2-дифенил-1-пикрилгидразила (ДФПГ) антиоксидантами. Установлено, что изученные 
соединения обладают высокой способностью устранять свободные радикалы. 

Abstract 
This article examines the antiradical activity (ARA) of pine pollen and plant extracts from eastern biota in relation 

to the free radical 2,2-diphenyl-1-picrylhydrazyl (DPPH). Quantitative characteristics of the reaction of DPPH reduction by 
the studied substances were determined. To evaluate ARF in this process, we used spectrophotometric measurements 
of the reduction kinetics of stable radical molecules 2,2-diphenyl-1-picrylhydrazyl (DPPG) by antioxidants. It was found 
that the studied compounds have a high ability to remove free radicals. 

 
Kalit so‘zlar: ekstrakt, antioksidant faollik, kislorodning faol shakli, radikal, adrenalin, spektrofotometr, oziq-

ovqat qo‘shilmalari. 
Ключевые слова: экстракт, антиоксидантная активност, активная форма кислорода, радикал, 

адреналин, спектрофотометр, пищевые добавки. 
Key words: extract, antioxidant activity, reactive oxygen species, radical, adrenaline, spectrophotometer, food 

additives. 

 
INTRODUCTION 

The high reactivity of radicals and their presence in the cells of the body are inextricably 
linked with vital processes and play an important role in the pro-oxidant-antioxidant balance in the 
body. Oxidative damage is caused by endogenous and exogenous factors that generate reactive 
oxygen species. Internal sources of oxidants include the mitochondrial electron transport chain and 
nitric oxide synthase reaction, as well as non-mitochondrial reactions [1]. 

LITERATURE ANALYSIS AND METHODOLOGY 
The human body has an antioxidant defense system that works through primary antioxidant 

enzymes and secondary antioxidant vitamin systems [2]. When the human body is exposed to 
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extreme factors such as radiation, poisons, many harmful molecules are produced, and in this case 
the body requires more antioxidants [3]. Because free radical molecules lack one or more 
electrons, they aggressively attack healthy molecules and cause a chain reaction. Free radicals 
usually accumulate in cell membranes and begin to corrode them, causing the cells of our body to 
gradually disintegrate [4]. 

Exogenous sources are environmental influences. Excessive production of free radicals 
damages the natural antioxidant defenses of cells and leads to deterioration in the body's 
functionality [6]. Elevated levels of free radicals are considered to be a cause of general aging and 
degenerative diseases of aging. One of the most important strategies for reducing oxidative stress 
is the consumption of exogenous antioxidants rich in beneficial compounds, usually from plant 
sources [5,6]. Antioxidants stop rapidly increasing oxidation processes, create inactive particles 
and remove them from the body [7]. Aromatic plant extracts are known to be promising substitutes 
for synthetic antioxidants [8,9]. Free radicals are the cause of many diseases in humans and 
animals. The body's antioxidant system helps neutralize these free radicals. Antioxidants are also 
widely used in modern practice. Antioxidants are able to neutralize the activity of free radicals, 
thereby protecting cells from oxidation [10]. A number of methods are used to assess antioxidant 
and antiradical activity. [11]. The most common are volumetric, photometric, chemiluminescent, 
fluorescent, electrochemical and biological marker methods [11]. 

Spices, various oils, teas, seeds, grains, cocoa beans, fruits and vegetables are used as 
natural antioxidants. Compounds with high antioxidant activity from natural compounds, including 
proven ascorbic acid, tocopherols, carotenoids, as well as flavonoids (quercetin, kaempferol, 
myricitin), catechins (carnosol, rosmanol, rosamiridifenol) or various individual antioxidants such as 
polyphenols and phenolic acids.  

In this work, X1 (1+1), X2 (1+2), X3 (2+1) pine pollen and oriental biota, extract of 
antiradical activity (ARF); (pine pollen and eastern biota) against the stable free radical DPPG (2,2-
diphenyl-1-picrylhydrazyl). 

The materials were obtained based on 3 different samples: 
1. No.1 X1 Extract; (1+1) (pine pollen and eastern biota) 
2. No.1 X2 Extract; (1+2), 
3. No.1 X3 Extract t; (2+1), 
Method DPPG. In this study, we used spectrophotometric measurement of the reduction 

kinetics of stable radical molecules 2,2-diphenyl-1-picrylhydrazyl (DPPG) by antioxidants to assess 
ARF. The method is based on the interaction of antioxidants with the stable chromogenic radical 
2,2-diphenyl-1-picrylhydrazyl (DPPG). A standard solution of DPPG (5x10-4 M) in ethanol, acidified 
with acetic acid, was diluted with ethanol in a ratio of 1:10 to obtain a working solution. The 
resulting solution must have an optical density of no higher than 0,9 at 517 nm. 50 mkl of extracts 
of the studied plants were added to 5 ml of the DPPG working solution, mixed, and the kinetics of 
decrease in the optical density of the solution was recorded for 30 minutes at a wavelength of 517 
nm. The DPPG working solution was used as a control sample.. 

Antiradical activity is determined by the following formula: 
 

% merge = x100% 

Here Ax is the optical density of the test solution, the numerator is the optical density of the 
test sample. 

RESULT AND DISCUSSION 
Antioxidants may have different mechanisms of action, and it is recommended to study their 

activity using different methods. In this study, ARF extracts were evaluated against DFPG free 
radicals. When the test plant compounds are added to an aqueous solution of DFPG, the free 
radical molecules are converted to non-radical forms, and the intense purple color of the DFPG 
solution is discolored. The kinetics of changes in the optical density of a DFPG solution upon 
addition of the studied samples is shown. 

To compare the ARF of the tested samples, a concentration of 50 mkl of each extract was 
taken from the provided solution. Since samples 1–3 showed very high ARF, we diluted them with 
the appropriate solvent (DMSO) at a ratio of 1:100. 
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Analyzing the results obtained, we can conclude that when DFPG is added to the solution 
obtained from the studied preparations No. 1-3, a sharp decrease in the optical density of the 
DFPG solution is observed, which indicates their high ARF. ARF for 1 sample was assessed after 
100-fold dilution, indicating a clear antiradical ability of plant extracts. 

 
Plant name Optical density, D Time, minute Concentration 
    
No.1 0.1 30 0,07 
No.1 0.2  0,11 
No.1 0.3 25 0,16 
No.1 0.4  0,22 
No.1 0.5 20 0,25 
No.1 0.6  0,32 
No.1 0.7 15 0,35 
No.1 0.8  0,4 
No.1 0.9 10 0,47 
No.1 1.0  0,49 
No.1 1.1 5 0,55 
No.1 1.2  0,58 
No.1 1.3 0 0,62 
    
No.2 0.1 30 0,12 
No.2 0.2  0,11 
No.2 0.3 25 0,12 
No.2 0.4  0,17 
No.2 0.5 20 0,21 
No.2 0.6  0,24 
No.2 0.7 15 0,29 
No.2 0.8  0,36 
No.2 0.9 10 0,39 
No.2 1.0  0,43 
No.2 1.1 5 0,47 
No.2 1.2  0,53 
No.2 1.3 0 0,56 
    
No.3 0.1 30 0,15 
No.3 0.2  0,17 
No.3 0.3 25 0,19 
No.3 0.4  0,23 
No.3 0.5 20 0,26 
No.3 0.6  0,28 
No.3 0.7 15 0,32 
No.3 0.8  0,33 
No.3 0.9 10 0,38 
No.3 1.0  0,40 
No.3 1.1 5 0,43 
No.3 1.2  0,46 
No.3 1.3 0 0,48 
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Based on nonlinear regression. The concentration of DFPG is 0,1 mM. Measurements 

were carried out at 20°C immediately after adding the tested extracts. The concentration of the 
studied extracts is 50 mkl in a pre-supplied solution. Samples X1 (1+1), X2 (1+2), X3 (2+1) were 
diluted 100 times with appropriate solvents (water). 

Change in the optical density of an aqueous solution of DFPG with the addition of extracts 
of the tested plants over time compared to the control. 

According to experimental data, extracts No. 1 have the greatest ability to remove free 
radicals from the body. To quantify the antiradical activity, the stable radical 2,2-diphenyl-1-
picrylhydrazyl (DFPG) was used, as well as t50 indicators - the time required for the studied drugs 
to reduce the initial concentration of the radical with 50% inhibitory activity. 

In the reaction of DFPG with extracts at 20 °C, t50 for sample No. 1 is 9.9 ± 0.69, for sample 
No. 1 – 47.67 ± 3.08 (diluted 100 times). For sample No. 2 7.1 ± 0.57, for sample No. 2 42.65 ± 
2.15 (diluted 100 times). For sample No. 3 6.9 ± 0.34, for sample No. 3 39.85 ± 1.38 (diluted 100 
times). 

(Table 1). 
50% (IC50) inhibitory concentration value and the time required to reduce the concentration 

of DFPG by 50% (t50) when reacting with the tested extracts. 
Table 1. 

No. Plant extracts IC50, mkl t50, sec 50 mkl of substance 
No.1 9.8±0.69 12.1±0.45 
No.1 (diluted) 47.67±3.08 55.49±2.97 
   
No.2 7.1±0.57 10.8±0.67 
No.2 (diluted) 42.65±2.15 51.17±2.01 
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No.3 6.9±0.34 47.4±0.75 
No.3 (diluted) 39.85±1.38 47.13±1.86 

 
CONCLUSION 

Analysis of the experimental results of the extract showed that free radical No.1 had the 
highest ARF compared to DFPG. Thus, the antiradical activity of plant extracts was studied. The 
aqueous extract X1 (1+1), X2 (1+2), X3 (2+1) found in water showed the greatest antiradical 
activity. There is sufficient information in the literature about the antiradical activity of medicinal 
plant extracts, and their maximum effect was found in extracts containing the largest amount of 
polyphenols and flavonoids. Thus, further work and creation of the ARF mechanism requires a 
detailed study of the qualitative and quantitative composition of the extracts regarding the 
composition of the components (polyphenols, flavonoids, tannins, alkaloids, etc.). Currently, we 
can safely talk about the feasibility of widespread use in the creation of food additives from pine 
pollen and extracts of oriental biota in folk medicine, as well as the production of medicines in the 
form of drugs approved by modern medicine against shortness of breath, asthma, prostatitis, 
prostate adenoma diseases and reduced immunity (since pine pollen is a natural antibiotic). 
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