
 

Journal of Emerging Trends in Engineering and Applied Sciences (JETEAS) 7(1):8-12 (ISSN: 2141-7016)  

8 

 

 

Isolation and Characterization of Dihydrochalcones from the 
Leaves of Vitexagnus-Castus Grown In Western Sudan 

 

Nafisa A. Elgazali
1
, Mohammad Abdel Karim

2
, Asma H. Mohamed

3 

And Abdelmonem M. Abdellah
4
 

 

1
Department of Chemistry, Faculty of Science, Bisha University, 

Saudi Arabia, 
2
 Department of Chemistry, Faculty of Science, Sudan University of Science 

and Technology, Sudan, 
3
Department of Chemistry, Faculty of Science and Arts, Jeddah 

University and 
4
Allahawi for Research Consultation (ARC), Khartoum North, Sudan. 

Corresponding Author: Abdelmonem M. Abdellah 
_________________________________________________________________________________________ 

Abstract  

Flavonoids are secondary constituents with a wide array of biological activities including: antibacterial, 

antifungal, antimalarial and antitumour activities. Species of Vitexcostus-agnus (Verbenaceae) are monoecious, 

shrubby herbs and annual plants and their leaves, stems have long been used in food and ethnomedicine for the 

treatment of infectious diseases in Western Sudan. In this study the phenolics of the medicinally important plant 
were investigated. The leaves of Vitexcostus-agnus via using 95% ethanol. The phytochemical screening of the 

ethanolic extract of the leaves indicated the presence of flavonoids, tannins, alkaloids and terpenoids. The crude 

extract was subjected to thin layer chromatography and column chromatography to give compounds I. The 

structure of Compound I was isolated from the ethanolic extract of Vitexcostus-agnusvia column and TLC 

experiments and the structurewas elucidated by some spectral methods (UV,IR,NMR and MS).  

__________________________________________________________________________________________ 
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INTRODUCTION 

Flavonoids are polyphenolic compounds based on a 

C15 (C6C3C6) framework. They contain a chroman 

ring (C-ring) with a second aromatic ring (B-ring) at 

the C-2, C-3, or C-4 position. The heterocyclic six-

membered C-ring is sometimes replaced by a five-

membered ring (e.g., aurones) or the acyclic form 
(chalcones). The oxidation state of the C-ring is used 

to classify flavonoids into different categories, of 

which typical examples are flavan-3-ols, flavanones, 

flavones and flavonols1. The flavonoids are known 

for their anti-inflammatory and anti-allergic effects, 

for antithrombitic and vasoprotective properties, for 

inhibition of tumour promotion and as a protective 

for the gastric mucosa. These effects have been 

attributed to the influence of flavonoids on 

arachidonic acid metabolism. Many flavonoid 

containing plants are diuretic or antispasmodic. Some 
flavonoids have antibacterial and antifungal 

properties2.  

 

Genus Vitex 

The Genus Vitex belongs to the Verbenaceae family, 

which grows in tropical and sub-tropical regions. 

This genus is an important natural source of food and 

medicine around the world and in Iran as well. There 

are approximately 270 known species of the genus 

Vitex distributed in many parts of the world3. 

 

Vitexagnus-castus 
Vitexagnus-castus (Plate 1) is a well-known 

medicinal plant widely distributed in the Middle East 

and Europe4. Traditionally, it has been used for 

treatment of several female disorders such as 

endometriosis, abnormal menstrual cycles, 

menopausal conditions, insufficient lactation and 

acne5,6. Recent studies revealed that the plant has 

wide pharmacological properties such as 

antibacterial, antihistaminic, anti-inflammatory and 
antioxidant activities3. Phytochemical analysis of the 

of Vitexagnus-castus Essential Oil (EO) from an 

Amazon origin identified several components, mainly 

1, 8-cineole, (E)- β-farnesene, sabinene, α-pinene, α-

terpinyl acetate, β-caryophyllene and 

bicyclogermacrene7. In other studies, the chemical 

composition of EO and extracts of different solvents 

were investigated8. Other studies have revealed that 

Vitexagnus-castus is an excellent source of phenolic 

compounds. Species of Vitexcostus-agnus 

(Verbenaceae) are monoecious, shrubby herbs and 
annual plants and their leaves, stems have long been 

used in food and ethnomedicine for the treatment of 

infectious diseases in Western Sudan. Therefore, the 

objective of this study was to isolate and characterize 

the main chemical constituents of the leaves of 

Vitexagnus-castus.    

 

MATERIALS AND METHODS 

METHODS  

Collection of Plant Material      

For this study, the leaves of Vitexagnus - costus were 

collected from the Kordofan, western Sudan and 
kindly authenticated by the Institute of Aromatic and 

Medicinal Herbes. Khartoum, Sudan. After being 
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authenticated by botanist, sample specimens of leaves 

have been deposited at our college. Fresh mature 

leaves were shade - dried at room temperature and 

powdered. 

 

METHODS 
Powdered shade-dried leaves of Vitexagnus-costus 

were macerated at room temperature with 95% 

ethanol (5L) for two days. The solvent was 

evaporated under reduced pressure and part of residue 

was used for the following tests. 

 

Phytochemical Screening 

(100g) of powdered shade – dried leaves of Vitexa 

gnus-costus were extracted with 95% ethanol 

(soxhelt) until exhaustion. This prepared extract (PE) 

was used for phytochemical screening for alkaloids 

(Dragendorff's reagent), steroids (Liebermann – 
Burchard test), tannins (ferric chloride test), 

flavonoids (Shibata's reaction), saponins (Froth test), 

glycosides (Fehling solution), terpenoids (2,1-

dinitrophenyl hydrazine ). The screening was 

performed according to the methods described by 

Kokate. 

 

Isolation of flavonoids from plant material 

Thin layer chromatography (TLC) 

Analytical (TLC) was carried out using  aluminium 

sheets precoated with kiesel gel 60F 254 of 0.2 mm 
thickness to detect a suitable solvent system for 

separation of flavonoids and  to monitor fractions 

from column .The spotted thin layer sheets were 

developed   using suitable solvent systems. TLC 

sheets were then viewed in both short and long UV 

wavelengths.  

 

Column Chromatograpy 

Open wet column (100× 4 cm) was used for 

fractionation of the ethanolic extracts of Vitexagnus- 

costus. Silica gel with particle size 120-200 mesh 

(LOBA) was utilized as stationary phase. The 
composition of the mobile phase 

(methanol:chloroform;3:2,v:v) was determined by 

TLC analysis. The column was packed with slurry of 

silica gel chloroform and then allowed to equilibrate 

for one hours before use. The ethanolic extract of 

Vitexagnus- costus( 4 g) was mixed with 10 g of 

silica gel and then  applied on the top of the column. 

Fractions of 10 ml were collected. Depending on 

their  TLC pattern  fractions F12 – F48 were pooled 

together ,concentrated and subjected to further 

purification by silica gel TLC using methanol 
:chloroform; 2:3,v:v  as solvent. 

 

The spots were visualized under UV lights using both 

short and long wavelengths with and without 

exposure to NH3. The chromatogram with (Rf 0.50) 

was eluted from silica with absolute ethanol. 

Removal of solvent under reduced pressure gave 

compound I. The purity was checked by TLC using 

silica gel and the solvent systems:(i) 

ethanol:petroleum ether (3:1) (ii) BAW (5:1:6) and 

finally (iii) methanol: toluene (2:1). 

 

RESULT AND DISCUSSION  

The leaves of Vitexagnus- costus were macerated 
with 95% ethanol at room temperature for two days. 

Removal of the solvent under reduced pressure gave 

a crude product. column chromatography followed by 

silica gel thin layer chromatography gave a pure 

flavonoid – compound 1. phytochemical screening of 

the ethanolic extract revealed the presence of 

flavonoids , steroids , tannins , alkaloids and 

terpenoids . In their UV spectra, some flavonoids 

exhibit  two absorption bands; designated as band I 

and II. Band I is associated with the absorption of the 

cinnamoylchromophore ,  while band II originates 

from the benzoyl system. Flavones, flavonols, 
chalcones and aurones give band I and II, due to 

conjugation between the carbonyl function and the 

aromatic B ring.  

O

O

A

B

Benzoyl Cinnamoyl
 

 

Flavonols which differ from flavones by the presence 

of a 3-OH function are distinguished from flavones 

by band I. While flavones absorb in the range :330-

350nm, flavonols have band I in the range : 350-

290nm . The difference isattributed to the extension 

of the chromophore by the 3-OH auxochrome . 

Isoflavones ,dihydroflavonols , dihydrochalcones and 

flavanones exhibit only band I1. This is attributed to 
loss of conjugation between the carbonyl function 

and ring B.  

 

Compound I 

The UV spectrum (Fig.1) of compound I showed ʎmax 

(MeOH)205,265nm. Such absoption is characteristic 

of : flavanones,dihydrochalcones,dihydroflavonol 

and isoflavones. But isoflavones are characterized by 

a shoulder at 300-340 which  was not detected in the 

spectrum. The 1HNMR spectrum (Fig.2) did not 

reveal any multiplets at δ2.8 and δ5.2 ppm 
characteristic of C2 and C3 protons of flavanones. 

Such data suggest that this compound is probably a 

dihydrochalcone. The 1HNMR spectrum also 

revealed a multiplet at δ3.4-4.30 assigned for a 

rhamnoglucosylprotons.The methyl proton of the 

rhamonosyl residueresonates at δ1.20ppm.The 

multiplet centered at δ2.00ppm and the resonance 

atδ4.80account for the two methylenes of the 

dihydrochalcone. The resonances at δ6.60(d,1H) and 
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δ7.20(d,1H)  were assigned for C6` and  C8` protons 

respectively. The signals at δ 8.00 and 8.50ppm are 

characteristic of  B ring protons. 

 

When sodium methoxide was added to a methanolic 

solution of compound I no bathochromic shift was 
observed(Fig.3) indicating absence of 3- and 4`-OH 

groups.  

 

Addition of sodium acetate to a methanolic solution 

of compound I revealed a bathochromic shift 

indicative of a 7`-OH function (Fig.4). However, the 

aluminium chloride spectrum did not reveal any 

bathochromic shift indicating absence of 3- and 5-OH 

systems as well as catechol moieties (Fig.5). This is 

consistent with the boric acid spectrum (Fig.6) which 

did not show any bathochromic shift. The mass 

spectrum (Fig.7) gave m/z 226 for the molecular ion. 
The retro Diels-Alder fission (Scheme II) gave m/z 

91 and m/z148 for intact B and A rings respectively. 

Such fragmentation pattern supports the following 

structure proposed for compound I: 

HO

O  
Compound I 

 

HO

O

O

O

HO

m/z91m/z148  
Scheme II: Retro Diels-Alder fission of compound I 

 

 

 

 

 

CONCLUSION AND RECOMMENDATIONS  

The crude extract of Vitexcostus-agnusgave was 

subjected to thin layer chromatography and column 

chromatography to give compounds I. The structure 

of Compound I was isolated from the ethanolic 

extract of Vitexcostus-agnusvia column and TLC 
experiments and the structurewas elucidated by some 

spectral methods (UV, IR,NMR and MS). The 

chromatographic fractionation of the ethanolic extract 

of Vitexcostus-agnusgave has revealed a component 

of dihydrochalcone. More investigation in this field is 

recommended.  
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Plate (1): Vitexagnus-castus 

 

 
Fig. 1  : UV spectrum of compound I 

 

 
Fig.2 :1HNMR spectrum of compound II 

 

 
Fig. 3  : Sodium methoxide spectrum of compound I 
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Fig.4 : Sodium acetate spectrum of compound I 

 

 
Fig. 5 :Aluminium chloride spectrum of compound I 

 

 
Fig.6: Boric acid spectrum of compound I 

 

 
Fig.7   : Mass spectrum of compound I 

 


