
 
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 2024№1 

 
 

 
Sh.M.Tairov 
Favqulodda vaziyatlarda xavflarni boshqarish sohasida ilmiy-metodik asoslarni  
takomillashtirish va boshqaruv mexanizmlarni muvofiqlashtirish .................................................6 

 
X.N.Abdikunduzov, A.A.Ibragimov, O.M.Nazarov 
Mahalliy uzum navlarining urug‘idan olingan moyning kimyoviy tarkibini tadqiq etish ..................9 
Z.A.Sulaymonova, B.B.Umarov, M.B.Navro‘zova 
Ferrosensaqlovchi kompleks birikmalar sintezi va iq spektroskopik tadqiqoti ............................ 14 
I.R.Askarov, M.M. Anvarova 
Chemical composition and medicinal properties of pumpkin seed and its importance  
in folk medicine ......................................................................................................................... 20 
R.S.Jo‘raev 
Benzol-1,2,4-triil tris(2-((dietilkarbamotioil)tio)atsetat) sintezi .................................................... 24 
I.R.Askarov, N.Kh.Abdurakhimova 
Determination of quality and quantity indicators of «Ayritosh» food supplement ....................... 30 
I.O‘.Normurodov, A.U.Choriyev,O.O.Xudoyberdiyeva, A.K.Abdushukurov 
2-izopropil-5-metilfenil 2-((dietilkarbamotioyel) tio) asetat sintezi ............................................... 34 
I.Askarov, Kh.Isakov, S.Mukhammedov 
Ecological and toxicological properties of the biologically active complex of  
furfurolidendiurea with zinc acetate ........................................................................................... 38 
H.I.Ahunova, A.I.Kulonov, V.A.Shavkat 
Diterpene alkaloid from delphinium oreophilum and antioxidant activity .................................... 41 

 
B.A.Niyazmetov, V.Karimov, B.Zaripov 
Thermogenic respiration in mitochondria of some animals ........................................................ 45 
I.I.Zokirov, Sh.X.Yusupova 
Shimoliy Farg‘ona hududi noʻxat agrobiotsenozida uchrovchi to‘g‘riqanotli hasharotlar  
bioekologiyasi ........................................................................................................................... 50 
В.Махмудов, А.В.Махмудов 
Сравнительный анализ малого жизненного цикла многолетних кормовых злаков  
на адырах Узбекистана ........................................................................................................... 54 
B.M.Sheraliyev, D.I.Komilova,Y.Q.Qayumova, Sh.A.Xalimov 
Fargʻona vodiysidan barbatula (teleostei: nemacheilidae) urugʻiga mansub baliq turi  
qayd etildi ................................................................................................................................. 58 
S.A.Omonova, I.U.Maxammadrasulov 
O‘zbekiston vizildoq qo‘ng‘izlari (coleoptera, carabidae)ning taksonomik tahlili ......................... 64 
M.M.Mamajonova, V.Mahmudov 
Farg‘ona viloyati hududiga introduksiya qilingan dorivor o‘simlik turlarini qish mavsumiga  
tayyorlash agrotexnikasi ............................................................................................................ 67 
O.A.Turdiboyev, M.X.Akbarova 
Lamiaceae oilasiga mansub taksonlarning morfologik belgilarining qiyosiy tavsi ....................... 69 
Z.A.Jabbarov, T.Abdraxmanov, M.F.Fakhrutdinova, O.N.Imomov 
Tuproq sog‘lomligi ko‘rsatkichlari va ularning qo‘llanishi ............................................................ 74 
Г.Н.Шакирова 
Виды минеральных удобрений, применяемых в хлопководстве, и нормы внесения .......... 81 
M.K.Juliyev, L.A.Gafurova, M.D.Xolmurodova, B.E.Abdikairov 
Ugam-chotqol milliy bog‘ining tuproqlari va tuproq eroziyasi bo‘yicha tadbirlar:  
muammolar va saqlash strategiyasi .......................................................................................... 84 
M.A.Muqimov 
Dog‘li yalangbaliq (triplophysa strauchii)ning farg‘ona vodiysi sharoitida reproduktiv  
xususiyatlari .............................................................................................................................. 88 

BIOLOGIYA

KIMYO

FIZIKA-TEXNIKA

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



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

KIMYO   
 

 41 2023№1 

UDK: 577.1:54794:54796     DOI: 10.56292/SJFSU/vol30_iss1/a102 
 

DITERPENE ALKALOID FROM DELPHINIUM OREOPHILUM AND ANTIOXIDANT 
ACTIVITY 

 
DELPHINIUM OREOPHILUM O‘SIMLIGIDAN ANIQLANGAN DITERPEN ALKALOID VA 

ANTIOKSIDANT FAOLLIGI 
 

ДИТЕРПЕНОВЫЙ АЛКАЛОИД ИЗ DELPHINIUM OREOPHILUM И 
АНТИОКСИДАНТНАЯ АКТИВНОСТЬ 

 
Ahunova Hilola Ibrohimovna1 

1Namangan State University, PhD student, Department of Organic Chemistry 
 

Kulonov Abdulaziz Ibragimovich2 
2Chemistry International University in Tashkent, PhD, Tashkent, Uzbekistan 

 
Abdullayev Shavkat Vohidovich 3 

3Namangan State University, Professor of the Department of Organic Chemistry, 
Academician of the Academy of Medicine of Uzbekistan 

H.I.Ahunov a, A.I.Ku lonov, V.A.Sh avkat Diter pene al kal oid from delphi nium oreophil um and antioxi dant ac ti vity 
H.I.Ahunov a, A.I.Ku lonov, V.A.Sh avkat Diter pene al kal oid from delphi nium oreophil um and antioxi dant ac ti vity 

 
Annotatsiya 

Delphinium oreophilum o‘simligining yer ustki qismi Zomin va Yangiqo‘rg‘on tumani tog‘ yonbag‘irlaridan yig‘ib 
olindi. O‘simlik tarkibidagi alkaloidlarni o‘rganish maqsadida o‘simlik salqin joyda quritildi, maydalandi va 70% li etil spirit 
bilan ekstraksiya qilindi. O‘simlikning spirtli ekstrakti etil atsetatli va xloroformli fraksiyalarga ajratildi. Xloraformli 
fraksiyadan diterpen alkaloidlar yig‘indisi ajratib olindi. Olingan birikmalar MS, 1D, 2D YaMR spektrlari yorgamida analiz 
qilindi. Antioksidant faollik DPPH tahlili bilan amalga oshirildi. Olingan analiz natijalari tahlil qilindi va birikmalardan biri 
Lycoctonine ekanligi aniqlandi. Moddaning turli konsentratsiyalarda antioksidant faolligi o‘rganildi. 

Аннотация 
Надземную часть растения Delphinium oreophilum заготовили со склонов гор Зоминского и 

Янгикурганского районов. Для изучения содержащихся в растении алкалоидов растение высушивали в 
прохладном месте, измельчали и экстрагировали 70%-ным этиловым спиртом. Спиртовой экстракт 
растения разделили на этилацетатную и хлороформовую фракции. Из хлороформной фракции выделена 
сумма дитерпеновых алкалоидов. Полученные соединения анализировали по спектрам МС, 1D, 2D ЯМР. 
Антиоксидантную активность определяли с помощью анализа DPPH. Результаты анализа были 
проанализированы и одним из соединений оказался Ликоктонин. Изучена антиоксидантная активность 
вещества в различных концентрациях. 

Abstract 
The aerial parts of the Delphinium oreophilum plant was harvested from the mountain slopes of Zomin and 

Yangikurgan districts. In order to study the alkaloids contained in the plant, the plant was dried in a cool place, crushed 
and extracted with 70% ethyl alcohol. The alcoholic extract of the plant was divided into ethyl acetate and chloroform 
fractions. A sum of diterpene alkaloids was isolated from the chloroform fraction. The obtained compounds were 
analyzed by 1H and 13C NMR spectra. Antioxidant activity was performed by DPPH assay. The results of the analysis 
were analyzed and one of the compounds was found to be Lycoctonine. The antioxidant activity of the compound in 
different concentrations was studied. 

 
Kalit so‘zlar:  Delphinium oreophilum, Ranunculaceae, diterpene alkaloidlar, Lycoctonine, 1H va 13C YaMR 

spektrlari, antioksidant faolligi. 
Ключевые слова: Delphinium oreophilum, Ranunculaceae, дитерпеновые алкалоиды, Ликоктонин, 1H  и 

13C ЯМР-спектры, антиоксидантная активность. 
Key words: Delphinium oreophilum, Ranunculaceae; diterpene alkaloids; Lycoctonine, 1H and 13C NMR 

spectra, antioxidant activity 

 
1. INTRODUCTION 

Delphinium L. is a large plant belonging to the Ranunculaceae family. This species includes 
about 350 species, which of 22 species have been identified in Uzbekistan [1]. Most of the 
alkaloids contained in the Delphinium L. plant correspond to the flowering period of the plant. The 
amount of alkaloids was determined mainly from the above-ground part of the plant. 
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Delphinium oreophilum Huth is a perennial plant with a height of 30-60 cm and grows in the 
middle and upper mountain ranges of Jizzakh and Yangikurgan [1]. At first, the alkaloid content of 
this species was little studied [2,3]. For this reason, we started to study the above-ground part of D. 
oreophilum collected from Jizzakh mountain ranges during the flowering period. Essential oils, 
macro and microelements [4,5] and alkaloids contained in the alcoholic extract of the plant were 
studied during our work [6,7]. One of them is Lycoctonine, which belongs to the type of lycoctonine, 
which is a C19-diterpene alkaloid [8,9]. The structure of the isolated compound was determined 
using 1D, 2D NMR spectroscopy, mass spectrometry (MS). 

C18, C19, C20-diterpene alkaloids were mainly isolated from Delphinium L. plant species. 
Lycoctonine-type alkaloids belong to the group of C19-diterpene alkaloids. Alkaloids of this type 
are considered important for medicine and folk medicine, in particular, they have been used for a 
long time in folk medicine for the treatment of rheumatism and neuralgia. Diterpenoid alkaloids and 
their derivatives identified in this plant are cytotoxic against lung (A549), vincristine-resistant 
nasopharyngeal (KB-VIN), prostate (DU145) and triple negative breast cancer (MDA-MB-231) 
cancer cell lines. showed activity. 

2. EXPERIMENTAL 
2.1. General experimental procedures 
Mass spectra were measured in an LC/MS-IT-TOF mass spectrometer (Shimadzu, Kyoto, 

Japan). 1D and 2D NMR spectra were taken with TMS internal standard on Avance III-500 or 
Avance III-600 spectrometers (Bruker, Bremerhaven, Germany). TLC monitoring used GF254 
silica gel plates (Yantai Jiangyou Silicon Development Co., Yantai, China). Column 
chromatography (CC) used silica gel (200–300 mesh, Linyi Haixiang Co., Ltd., Linyi, China) and 
Sephadex LH-20 (Amersham Bioscience, Sweden).  

2.2. Plant materials 
D. oreophilum was collected in July 2018 in the Zomin and Yangikurgan mountains at an 

altitude of 800-1000 m. The plant passport is defined in the national herbarium fund of the Institute 
of Botany of the Academy of Sciences of Uzbekistan under the number DM0371. 

2.3. Extraction and separation 
The aboveground part of the air-dried plant D. oreophilum (2.8 kg) was extracted three 

times with 70% ethanol. The extracts were filtered and distilled under vacuum. The residue was 
dissolved in 1 liter of water and extracted with ethyl acetate. The mother cell was brought to pH = 
9~10 by adding a dilute NaOH solution and extracted three times with chloroform. After solvent 
distillation, the resulting residue (22 g) was chromatographed over a column of silica gel with 
elution by CHCl3-MeOH (19:1, 9:1, 7:1, 4:1) (Frac. A-F). Fraction F (2.63 g) was 
rechromatographed over a column of silica gel with elution by CHCl3-MeOH-Et2NH (49:1:0.5-
18:2:0.2) (Frac. F 1-4)  The resulting fraction F-4 (447 mg) was again rechromatographed over a 
column of silica gel with elution by CHCl3-MeOH (19:1-4:1). As a result, compound (105 mg) was 
obtained 

2.4. DPPH (1,1-diphenyl-2-picrylhydrazyl) free radical scavenging activity assay 
Radical scavenging activity of the alkaloid was determined using DPPH as a reagent [10]. 

The reaction mixture containing test sample (1 mL) in different concentrations and DPPH (3 mL) 
(Sigma, 100 μM) in ethanol was taken and incubated in the dark for 30 min. Scavenging capacity 
was read spectrophotometrically by monitoring the decrease in absorbance at 517 nm. A lower 
absorbance of the reaction mixture indicated higher free radical scavenging activity. Ascorbic acid 
was used as positive control. All the chemicals used were of analytical grade (Sigma, USA). The 
percent DPPH scavenging effect was calculated using the following equation: 

DPPH scavenging effect (%) = [(Acontrol - Asample) / Acontrol] × 100% 
where Acontrol is the absorbance of the control, and Asample is the absorbance of the sample. 
 

3. RESULTS AND DISCUSSION 
Lycoctonine (Delsine; Royline) colorless needle-shaped crystals with m.p. 136-140 °C 

(EtOH) [8]. MS m/z 468.2977 [M + H]+(calcd for C25H41NO7  467.6) [11]. IUPAC name: 11-ethyl-13-
(hydroxymethyl) -4,6,16,18-tetramethoxy-11-azahexacyclo (7.7.2.12, 5.01,10.03, 8.013, 17) 
nonadecane-8,9-diol (Fig. 1) 
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 1H NMR spectrum (600 MHz, CDCl3, δ, ppm, J/Hz): 1.05 (3H, t, N-CH2 CH3), 1.52 (1H, ddd, 
J=13.18, 4.80, H-15a), 1.65 (2H, m, H-3), 1.69 (1H, br. 
s, H-5), 1.87 (1H, ddd, H-12a), 1.91 (1H, m, H-10), 2.06 
(1H, m, H- 2a), 2.14 (1H, m, H-2b), 2.40 (1H, dd, 
J=14.55, 5.11, H- 12b), 2.80 (1H, dd, N-CH2), 

Fig. 1. Molecular structure of Lycoctonine    
2.95 (1H, m, N-CH2), 3.21 (1H, m, H-9),  

3.25 (3H, s, 1- OCH3), 3.34 (1H, s, 16- OCH3), 
3.36 (1H, d, H-18a) 3.41 (3H, s, 6-OCH3), , 3.45 (3H, s, 
14-OCH3), 3.60 (1H, d, J=6.34 H-18b), 3.85 (1H, s, H-
6). 

13C NMR spectrum (150 MHz, CDCl3, δ, ppm, 
J/Hz): 84.45 (C-1), 26.21 (C-2), 31.68 (C-3), 38.70 (C-
4), 43.38 (C-5), 90.69 (C-6), 88.54 (C-7), 77.70 (C-8), 

49.67 (C-9), 38.13 (C-10), 49.02 (C-11), 28.88 ( C-12), 46.21 (C-13), 84.05 (C-14), 33.71 (C-15), 
82.76 (C-16), 65.08 (C-17), 67.81 (C-18), 52.85 (C -19), 51.34 (N-CH2), 14.30 (CH3), 55.99 (1-
OCH3), 57.96 (6-OCH3), 58.06 (14-OCH3), 56.44 (16-OCH3). Based on the study of MS, 1H, 13C 
NMR spectra, compound 4 was identified as lycoctonine [8,9]. 

 

 
Fig. 2. Free radical scavenging activity of alkaloid (Lycoctonine) and ascorbic acid by 

DPPH radical. 
 

Fig. 2 show the DPPH radical scavenging activity of Lycoctonine. Radical scavenging 
activity of these alkaloid increases with increasing dose. The difference between the tested alkaloid 
and control was statistically significant (p < 0.05). The scavenging effect of the alkaloid and 
standard on the DPPH radical decreased in the order ascorbic acid > Lycoctonine at all 
concentrations (500 μg/mL, 1000 μg/mL, 2500 μg/mL and 5000 μg/mL), demonstrating a linearity 
with increasing concentration. 

CONCLUSION 
The chemical composition of the plant D. oreophilum belonging to the genus Delphinium 

was studied. Many diterpene alkaloids have been isolated from the chloroform fraction of the plant 
extract, one of which is Lycoctonine, a C19-diterpene alkaloid. Its antioxidant activity was similar to 
that of ascorbic acid, which was obtained as a standard substance. 

 
REFERENCES 

1. Flora of Uzbekistan. Vol. II, Tashkent, [in Russian], pp. 447–460 (1953). 
2. R. Shakirov, M. V. Telezhenetskaya, I. A. Bessonova, S. F. Aripova, I. A. Israilov, M. N. Sultankhodzhaev, V. 

I. Vinogradova, T. S. Tulyaganov, B. T. Salimov, V. A. Tel’nov, Chem. Nat. Comp. 32, N2, p. 216 (1996). 
3. V.G. Kazlikhin, V.A. Tel’nov, M.S. Yunusov, S.Yu. Yunusov, Chem.Nat.Comp., 13, 737 (1977). 
4. H.I. Ahunova, Sh.V. Abdullaev, M. Rajabova, Scientific newsletter of NamSU, 6, 81 (2019).  
5. H.I. Ahunova, T.A. Sattarov, Sh.V. Abdullaev, Scientific newsletter of NamSU, 10, 115 (2020). 
6. Kh. I. Akhunova, K. K. Turgunov, Kh. M. Bobakulov,B. Tashkhodzhaev, A. I. Kulonov, Sh. V. Abdullaev, 

Chem. Nat. Comp., 59, 339 (2023). 

OMe H

H

OMe
OH

H

OMe

OH

OMe

N

HO



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

 

 44 2024/№1 
 

7. H. I. Ahunova, Kh. M. Bobakulov, K. K. Turgunov, B. Tashkhodzhaev, N. I. Mukarramov, and Sh. V. 
Abdullaev, Chemistry of Natural Compounds, Vol. 59, No. 6, 1137, 2023 

8. V.A. Tel’nov, S.K. Usmanova, N.D. Abdullayev, Chem.Nat.Comp., 29, 346 (1993)  
9. S. W. Pelletier, N. V. Mody, R. S. Sawhney, J. Bhattacharyya, Heterocycles, 7, 327 (1977). 
10. Shaheen, Farzana; Ahmad, Manzoor; Khan, Mahmud Tareq Hassan; Imran, Saima; Ejaz, Asma; 

Sultankhodjaev, Mukhlis; Arfan, Mohammad; Choudhary, Muhammad; Rahman, Atta-ur, Phytochemistry, 66. 935-940, 
(2005) 

11. Tsugawa H., Nakabayashi R., Mori T., Yamada Y., Takahashi M., Rai A., Sugiyama R., Yamamoto H., 
Nakaya T., Yamazaki M., Kooke R., Bac-Molenaar JA., Oztolan-Erol N., Keurentjes JJB., Arita M., Saito K., Nature 
Methods, 16(4):295-298. (2019)  

 


