
 
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 
 

 



 3 2023/№3 

 

 

V.U.Ro‘ziboyev, M.M.Kamolova, G.A.Toshqo‘ziyeva 
Atmosfera qatlamlarida diffuz o‘tgan va qaytgan quyosh nurlanishining spektral va 
burchakli taqsimlanishi .................................................................................................................... 7 
 

S.I.Tirkasheva, O.E.Ziyadullayev, V.G.Nenaydenko, F.Z.Qo‘shboqov 
Тurli xil tabiatga ega ketonlarni enantioselektiv etinillash asosida atsetilen spirtlari sintezi ............ 12 
A.A.Ibragimov, T.Sh.Аmirova, M.Sh.Аxmedova 
Geranium collinum o‘simligini mаkro vа mikroelementlаrni tаrkibi vа miqdorini аniqlаsh  .............. 19 
I.R.Askarov, G.A.Mominova 

Do‘lana tarkibidagi flavonoidlar miqdorini aniqlash ........................................................................ 24 
S.M.Egamov, A.A.Ibragimov, D.G‘.O‘rmonov 
Ilmoqtumshuq uchma (Ceratocephala falcatа) o‘simligi yer ustki qismining aminokislota va 
vitamin tarkibini o‘rganish .............................................................................................................. 30 
Z.M.Chalaboyeva, S.R.Razzoqova, B.S.Torambetov, Sh.A.Kadirova 

Co (II), Ni (II) va Cu (II) tuzlari bilan 3-amino-1,2,4–triazolning kompleks birikmalarini 
sintezi va tadqiqoti ........................................................................................................................ 34 
M.Y.Ismoilov, N.F.Abduqodirova 
Urtica dioica (Qichitqi oʻt) oʻsimligini kimyoviy tarkibini tadqiq qilish ............................................... 41 
N.O.Maxkamova, A.X.Xaitbayev 
Xitozan va u asosida olingan plyonka materiallarining optik spektroskopik xossalari ..................... 47 
B.B.Raximov, B.Z.Adizov, M.Y.Ismoilov 
Muqobil yo‘l bitumni olish va uni sifatini baholash.......................................................................... 53 
Z.Q.Axmedova, M.Y.Imomova, M.R.Mamadaliyev 
Inula helenium L o‘simligining element tarkibi va tibbiyotda qo‘llanilishi ......................................... 58 
Kh.N.Saminov,A.A.Ibragimov, O.M.Nazarov 
Oʻzbekistonda oʻsadigan Punica granatum L. O‘simligi “Qayum” navi barglari va gullarining 
uchuvchan komponentlarini oʻrganish ........................................................................................... 61 
O.T.Karimov, F.N.Nurqulov, A.T.Djalilov 
Orgаnik kislotа tuzlаri bilаn modifikаtsiyalаngаn polietilenni termik xususiyatlаrini 
tаdqiq etish ................................................................................................................................... 68 
Sh.Sh.Turg‘unboyev, H.S.Toshov, S.B.Raximov 
Gossipol 2-amino 4-metilpiridin bilan Co3+ kationini analitik aniqlash............................................. 71 
M.A.Axmadaliev, N.M.Yakubova B.M.Davronov, B.M.Marufjonov 
Furfurol olishda katalisatorlarning roli ............................................................................................ 76 
S.T.Islomova, I.R.Asqarov 
Ko‘kа (Tussilago farfara), kаrаfs (Apium graveolens), kаrtoshkа (Solanum tuberosum) 
o‘simliklаri tаrkibidаgi mаkro vа mikro elementlаr tаxlili ................................................................. 80 
O.T.Karimov, N.Innat, F.N.Nurkulov, A.T.Djalilov 
Kobalt asetat bilan modifikatsiyalangan polietilenning termik barqarorligini tadqiq qilish ............... 86 
 

 
M.U.Mahmudov, I.I.Zokirov 
Gʻarbiy Fargʻona qandalalari (Heteroptera: Pentatomidae, Miridae) faunasiga doir 
yangi maʼlumotlar .......................................................................................................................... 90 
B.M.Sheraliyev, Sh.A.Xalimov 
Fargʻona viloyati Qoʻshtepa tumani zovurlari baliqlarining uzunlik va ogʻirlik munosabatlari .......... 93 
A.Ma’rupov 
Oʻzbekiston Uzunmoʻylov qoʻngʻizlari (Coleoptera, Cerambycidae) ning taksonomik tahlili ........... 99 
 
 

BIOLOGIYA

Aniq va tabiiy fanlar 
M U N D A R I J A  

FIZIKA– TEXNIKA

KIMYO
 



Aniq va tabiiy fanlar   
  KIMYO 

 

 24 2023/№3 
 

UDK: 615.322:581.192.2     DOI: 10.56292/SJFSU/vol29_iss3/a140 
 

DETERMINATION OF THE CONTENT OF FLAVONOIDS IN HAWTHORN 
 

DO‘LANA TARKIBIDAGI FLAVONOIDLAR MIQDORINI ANIQLASH 
 

ОПРЕДЕЛЕНИЕ КОЛИЧЕСТВА ФЛАВОНОИДОВ В БОЯРЫШНИКЕ 
 

Askarov Ibrahimjon Rahmonovich1, Mominova Guyokhon Alidjonovna2 

 

Askarov Ibrahimjon Rahmonovich  − professor of the Department of Chemistry of 
Andijan State University, honored inventor of 
Uzbekistan,chairman of the Academy of Medicine of 
Uzbekistan. 

Mominova Guyokhon Alidjonovna  − Associate Professor of the Department of 
Biological Chemistry of Andijan State Medical 
Institute, Doctor of Philosophy in Biological Sciences 
(PhD). 

 
Annotatsiya 

O‘zbekistonda keng tarqalgan sariq do‘lana tarkibidagi flavonoidlarni aniqlash. Namuna tarkibidagi flavonoidlarni 
suyuqlik xromatografiyasi usuli yordamida aniqlandi. Yangi uzilgan sariq do‘lana tarkibida digidrokversetin, kversetin, 
rutin aniqlandi. Quritilgan do‘lana tarkibida flavonoidlar miqdori kamaygani aniqlandi 

Аннотация 
Определить флавоноидов в желтом боярышнике, широко распространенных в Узбекистане. 

Флавоноиды в образце определяли жидким хроматографическим методом. В свежесобранной желтом 
боярышнике обнаружены дигидроквертин, кверцетин, рутин. Определили снижения количество флавоноидов 
в высушенном бояришнике. 

Abstract 
Determination of flavonoids in yellow hawthorn, common in Uzbekistan. Flavonoids in the sample were 

determined using liquid chromatography. Dihydroquercetin, quercetin and rutin were found in freshly cut yellow 
hawthorn. It was found that the amount of flavonoids in dried hawthorn has decreased 

 
Kalit so‘zlar: Flavonoidlar, Sariq do‘lana, xromatografiya, yurak-qon tomir kasalliklari, kversetin, digidrokversetin, 

rutin. 
Ключевые слова: Флавоноиды, боярышник, хроматография, сердечно-сосудистые заболевания, 

кверцетин, дигидрокверцетин, рутин. 
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INTRODUCTION 

More than 280 species of hawthorn grow all over the world. Hawthorn is an appetizing and 
digestive aid. Their value is mainly evaluated depending on how many and which types of 
flavonoids they contain. Hawthorn contains phenolic compounds that provide antioxidant 
properties. Hawthorn also contains pentacyclic triterpenes, aromatic amines, proanthocyanidins, 
vitamins and amino acids. Five types of hawthorn grow mainly in Uzbekistan. Among them, Yellow 
Hawthorn is widespread. We aimed to determine the flavonoids in the Yellow Hawthorn and 
compare the flavonoids in its fresh and dried state. 

LITERATURE ANALYSIS AND METHODS 
Hawthorn is used as a medicinal plant all over the world. Hawthorn is used in Europe, China, 

North America (Crataegus spp.) for various heart diseases and hypertension [1;2;3]. Many species 
of hawthorn have been studied, including C. Pinnatifida [4;5;6], C. Monogyna [7;8;9], C. Laevigata 
[1;2], C. Oxyacantha [10;11]. But there are many types of Hawthorn and each type has its own 
composition. Hawthorn is a plant rich in flavonoids. Flavonoids are polyphenol compounds that are 
widespread in the plant world and are divided into 7 subgroups: flavones, isoflavones, flavonols, 
dihydroflavones, flavans, chalcones and anthocyanidins. Flavonoids are produced by plants as 
secondary metabolites.  

A series of clinical and experimental experiments revealed that flavonoids increase the 
amount of high density lipoprotein in the body, have antioxidant, anti-inflammatory, and 
vasodilating effects. Clinical observations with flavonoids showed that taking 10 mg of flavonoids 
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per day reduces cardiovascular diseases by 5% [12]. The lowest risk of cardiovascular disease 
was found among those who consumed 200 mg of flavonoids per day [13]. In animal experiments, 
quercetin has been shown to prevent inflammation and atherosclerosis [14; 15]. Flavonoids 
prevent oxidative stress by regulating NADFH-oxidase subunits. Because NADFH-oxidase plays 
an important role in preventing the formation of active forms of oxygen in blood vessels [20]. 
Activated macrophages in inflamed arteries have been observed to be neutralized by flavonoids 
[16]. Flavonoids are substances that inhibit platelet activity, and the natural flavonoid quercetin has 
important antioxidant and anti-inflammatory properties. A series of experiments have shown that 
this compound gives good results in the prevention of inflammation and metabolic diseases. 
Several experiments using aggregometry and luminescence showed that this compound has 
antiaggregant properties [17;18]. Flavonoids have antiplatelet activity and can be used in the 
prevention of cardiovascular diseases. Quercitin has antioxidant properties, increases the activity 
of peroxidase, catalase and glutathione peroxidase enzymes, and reduces the amount of MDA. It 
exhibits antioxidant properties through these properties. Quercitin reduces the production of anti-
inflammatory cytokines. It was found that the concentration of superoxide dismutase in the liver 
increased and the amount of bifidobacteria in the cecum increased when foods containing quercitin 
were consumed [19]. 

 
Quercetin 

Rutin (3,3',4',5,7-pentahydroxyflavone-3-rhamnoglucoside) is a polyphenolic biflavonoid. 
Chemically, it is a glycoside composed of quercetin flavonolaglycon and rutinose disaccharide[20]. 

Rutin (quercetin-3-O-rutinoside) is a multifunctional natural flavonoid that can deeply affect 
cellular functions in pathological conditions. Because rutin and its metabolites can cross the blood-
brain barrier, it has been shown to affect cognitive and behavioral symptoms in the treatment of 
various neurodegenerative diseases. In a series of experimental and clinical experiments, it was 
shown that this substance affects beta-amyloid aggregation and metabolism, and thus it can be 
used in the treatment of Alzheimer's disease. Changes in the oxidant-antioxidant balance 
associated with neuronal loss during Alzheimer's disease have been shown to activate processes 
that reduce the inflammatory component of neurodegeneration[21]. In some literature, the use of 
Rutin in acute cerebral ischemia has been shown to have a positive effect on sensorimotor 
recovery and neurodegeneration[22]. 

 
Routine 
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Osteoarthritis is a chronic disease of the joints, for which complete treatment methods have 
not yet been found. Treatment is aimed only at reducing pain and improving joint function. Kong 
Sui et al. (2022) used the flavonoid rutin in osteoarthritis and determined the following effects of 
rutin: inducible oxide synthase, cyclooxygenase-2 (TsOG-2), α-tumor necrosis factor (TNF- α ), 
matrix metalloproteinase 13 (MMP-13 ) decreases the level of expression and increases the 
expression of Col II and aggrecan. In addition, rutin increased the expression of cystathionine- β -
synthase (CBS) and decreased the expression of Rho-related helical protein kinase (ROCK) in 
chondrocytes. Kong Sui et al. thus showed that rutin inhibits the inflammation that develops in 
osteoarthritis [23]. 

The flavonoid dihydroquercetin also has important chemical and biological functions. 
Dihydroquercetin has been used in the treatment of colitis induced by sodium dextran sulfate. 
Dihydroquercetin has been shown in several experiments to reduce the amount of inflammatory 
cytokines in the colon. Based on the results of the experiment, it was shown that dihydroquercetin 
significantly reduces the amount of IL- 1β, IL - 6 and TNF - α. Dihydroquercetin increased the ratio 
of Firmicutes / Bacteroidetes in feces, and decreased the amount of Bacteroidetes. Of these, 
dihydroquercetin has been found to reduce the symptoms of colitis [24]. Dihydroquercetin, like 
other flavonoids, has been used in various neurodegenerative diseases with positive results. Table 
Tanaka et al., in their experimental experiment on rats, observed that dihydroquercetin inhibits the 
formation of β - amyloid fibrils, improves blood circulation in the brain, and prevents the reduction 
of cognitive functions. Many experiments have shown the possibility of using dihydroquercetin in 
cerebral amyloid angiopathy and Alzheimer's disease. 

 
Dihydroquercetin 

As can be seen from the above information, we think it is appropriate to create natural 
nutritional supplements containing Quercetin, Rutin, Dihydroquercetin. Therefore, he studied the 
chemical composition of Hawthorn in order to create a nutritional supplement. 

A series of clinical and experimental experiments revealed that flavonoids have a 
hypolipidemic, hypoglycemic effect on cardiovascular diseases, diabetes and provide effective 
results in hypertension. 

RESEARCH METHODS 
We dried Hawthorn for flavonoid determination at 25C for 20 days in a ventilated building, 

protected from direct sunlight. When we analyzed the literature, A. Urbonaviciute et al. (2006) 
flavonoids are generally stable substances and can be stored for a long time. They pointed out that 
flavonoids are substances resistant to high temperatures and can be stored up to 100 C [25]. 
Flavonoids in the sample were determined using liquid chromatography. 5-10 g of the sample is 
taken on an analytical scale and placed in a 300 ml flat flask. 50 ml of 70% ethanol solution was 
added to it. The mixture was heated at 70-80 0 C with intensive stirring for 1 hour and then stirred 
at room temperature for 2 hours. The mixture was cooled and filtered. 25 ml of 70% ethanol is 
added to the remaining part and re-extracted 2 times. The filtrates were combined and made up to 
the mark in a 100 ml volumetric flask with 70% ethanol. The resulting solution is spun in a 
centrifuge at a speed of 6000-8000 rpm for 20-30 minutes. The resulting solution was taken from 
the top for analysis. 

Phosphorous, acetate buffer systems and acetonitrile were used as eluents in the literature 
for the determination of flavonoids by YuSSX. We used a phosphate buffer system and acetonitrile. 

VEJX " Agilent-1200 " brand Column Agilent C 18 5μm, 4.6x250mm. Elution isocratic in mode 
carried out, as a mobile phase) a mixture of 1% orthophosphoric acid and acetonitrile It was used 
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in the ratio of 70:30. The eluent pot is large speed - 1.0 ml/ min, sample volume 10 μl. Its length is 
254 nm. 

Chromatographic conditions: 
-Chromatograph Agilent-1200 (equipped with an autodoser) 
-Column Exlipse XDB C 18 (obraschenno-faznyy), 5 μm, 4.6 x250mm 
-Diode array detector (DAD), 247 nm, 254 nm, 276 nm identified. 
-Flow rate 1ml/min 
- Eluent phosphate buffer: acetonitrile: 
0-5 min 95:5, 
6-12 min 70:30, 
12-13 min 50:50, 
13-15 min 95:5, 
thermostat temperature 30 0 C, -10 μl input amount (vkol). 

RESULTS AND DISCUSSION 
First, working standard solutions and then prepared working solutions were introduced into 

the chromatograph. 
 

Figure -1. Chromatogram of a standard solution of wet fruit D. 
   

Working chromatogram of hawthorn wet fruit 
When we determined the flavonoids in hawthorn, we saw that the amount of 

dihydroquercetin was 1.25 mg/g. The amount of quercetin was 0.29 mg/g, and the amount of rutin 
was 0.29 mg/g. But Luthionine was not detected in Hawthorn.  
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Hawthorn 
Concentration mg/ gr 

Dihydroquercitin 1.25 
Luthionine 0 
Routine 0.29 
Quercitin 0.35 

 
Figure 1. Amount of flavonoids in hawthorn 
As can be seen from the results, we saw that the amount of dihydroquercetin in hawthorn is 

4.3 times higher than that of quercetin. 
CONCLUSION 

In summary, The results of the experiment showed that hawthorn is rich in flavonoids and its 
consumption is beneficial for the body. We think that it is appropriate to create a food supplement 
from natural means with fewer side effects compared to synthetic drugs and to use it in the 
prevention and treatment of various diseases. Taking into account that Yellow Hawthorn is rich in 
flavonoids, we came to the conclusion that it is possible to create a food supplement and use it in 
the treatment and prevention of cardiovascular diseases, diabetes. 
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