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ABSTRACT 

   Herbs are  resource with therapeutic properties. Tabernaemontana Divaricata a native of India a many 

other tropical regions is a common garden plant. It has been used traditionally for treatment of number of 

diseases.  The main aim of the present work the ethanol extract of the leaves of the plant have been tested for 

anticancer activity. Characterization studies were carried out using UV Spectrophotometer and FTIR analysis. 

The chemical composition of the plant leaf extract of T. Divaricata was investicated using Gas 

chromatography – Mass spectrometry analysis was conducted to determine the types of different 

phytochemical compounds in ethanolic leaf extract of Tabernaemontana Divaricata. The ethanolic extract 

revealed the presence of several bioactive compounds  such as 1,2-benzenedicarboxylic acid, diethyl ester . 

Squalene, Hydroperoxide, 1,4- dioxan-2-yl.   

Keywords :  MTT assay,  IC50, Tabernaemontana Divaricata. UV Spectrophotometer, FTIR , Gas 

chromatography- Mass spectrometry analysis. 
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INTRODUCTION 

 Some medicinal plants have been used for a wide variety of applications such as food preservation, 

pharmaceutical, alternative medicine, and natural therapies for thousands of years 1 . People now changed 

their lifestyle to use herbal medicine instead of synthetic medicine because of less or no side effects. In 

different countries, several plants are used for herbal preparations as indigenous system of medicine 2 .  

 Cancer is a disease that has always been a major threat and has been characterized by proliferation  of  

abnormal cells.  Though Chemotheraphy  is now Being  used as a standard treatment method, search for 

anticancer agents from natural products has increased.  In order to annotate the mechanism of prevention of 

cancer  and to identify new anticancer activity  numerous  plants has been explored 3.  

 Tabernaemontana Divaricata is a plant under the family Apocynaceae 4.  The plant is an evergreen 

shrub growing to a maximum height of six feet 5, distributed in Coast forests of Bengal, Myanmer, Mangrove 

forests of China and Japan 6. The flowers are white coloured 7 the leaves, flowers, roots, stem of the plant have 

medicinal value and used in curing  various physiological disorders of human being like epilepsy, abdomial 

tumors, eye infections, fractures, fever, headache, inflammation, edema, diarrhea etc 8. Other medicinal 

properties of plant include antinoceptive, antioxident, anti- inflammatory activities 9. 

 

Figure 1: The whole plant of Tabernaemontana Divaricata. 

     

    MATERIALS AND METHODS 
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Plant collection 

 Tabernaemontana Divaricata was indentified and mature plants were collected in the garden of 

Arulmigu Palaniandavar College of Arts and Culture, Palani in the month of March.  The plants were washed 

throughly with tap water to remove dust. Then the plants were shade dried to avoid the loss of bio-active 

compounds. After complete drying, each part of the plant were subjected to mechanical grinding and collected 

in a air tight container. 

Extract Preparation 

 100g of each plant part were extracted using different organic and aqueous solvents which have 

varying polarity (Petroleum ether, EtOH,water).  Each 250ml of the solvent used, with the help of the soxhelt 

apparatus the extract was prepared and stored in clean beakers.   

Gas Chromatography Mass Spectrometry Analysis 

  

 GC-MS analysis of the T. divaricata extract The ethanolic extract of T. divaricata underwent gas 

chromatography-mass spectrometry (GC-MS) analysis (GC-MS - QP-2020 )with the thermal desorption (TD) 

system .  

Experimental conditions of the GC-MS system were as follows:  

 Trace-5 mass spectrometry capillary standard non-polar column, dimension: 30 meters; internal 

diameter: 0.25 mm; film thickness: 0.25 μm. The flow rate of the mobile phase (carrier gas: helium) was set at 

1.2 ml/min. In the gas chromatography phase, the temperature programme (oven temperature) was 50°C, 

which was raised to 250°C at 10°C/min, and the injection volume was 1 μl. Samples dissolved in chloroform 

were run fully at a range of 50-500 mass-to-charge ratio (m/z) . 

In vitro evaluation of anticancer activity by MTT assay 

Cell culture 

 Chronic Myelogenous leukemia  cell line (CML) was provided by National Centre for Cell line 

(NCCS), Pune and was grown in Minimum essential medium (MEM) supplemented with fetal bovine serum 

(FEM). All cells were maintained at 37 0 C, with 5% CO2 ,95% air. 

MTT assay 

 After 24h of incubation to each well 10 µl of MTT (1mg /ml) in  Phosphate- buffered saline (PBS) (pH 

7.2) was added and incubated at 37 0 C for 3-4 h. The medium with MTT was flicked and the formed 
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formazen crystals were solubilized in 100% of DMSO. Using microplate reader the absorbance was measured 

at 570 nm.  

 The imaging were done using Inverted Phase Contrast Microscope. 

RESULTS AND DISCUSSION 

UV – Ultraviolet Visible spectroscopy 

UV– Visible spectrometer were recorded in wave number (cm-1). (UV – Visible spectrophotometer , model 

UV- 1800), UV- Vis spectra was analysis data taken as Wave number of 664 cm-1 and 607 cm -1 . 

 
Figure : 2  UV – Visible spectrum of Tabernaemontana Divaricata 

 Spectrum :664 cm-1 colour of  absorbing in  blue green  (N=O), 607 cm-1 of  colour of absorbing  Green blue 

(N=O), 236 cm -1– 325 cm-1 of colour of absorbing ultraviolet colour (Poly- unsaturated and aromatic(C=O, 

H-CH=O). 

Table : 1 Description of UV – Visible Spectrum 

S.No Wave number Description 

 

1 

 

200 nm to 380 nm 
Poly- unsaturated and aromatic 

(C=O, H-CH=O) 

 

2 

 

664nm 
Blue- green 

(N=O) 

 

3 

 

607nm 
Green - blue 

(N=O) 
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FTIR- Fourier Transform Infrared Spectroscopy 

Figure : 3 FTIR Spectrum of Tabernaemontana Divaricata  

FTIR spectral measurements were performed to find out the potential functional group in Tabernaemontana 

Divaricata leaf extract showed stretch of the bond. 

 

Table : 2  Functional group present in leaf extract 

 

 

 

 

 

 

 

 

 

 

S.No 
Wave number 

(cm-1) 
Functional group 

1 3400.10 N-H stretching of amines 

2 2928.38 O-H stretching of carboxylic acids 

3 2130.12 C≡C stretching 

4 1922.13 C-H stretching of alkanes 

5 1650.07 C=C stretching 
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Gas chromatography- Mass spectrometry analysis 

 

 

 Figure : 4 Chromotogram of ethanolic extract of Tabernaemontana divaricata 

 

 The bioactive compounds present in the  ethanolic extract T. Divaricata coupled with 

massspectroscopy (GC-MS)reports are given in fig 4. 

 In the ethanolic sample , 20 compounds were identified and the highest percentage compound content 

a peak area 41.26 (1,2-benzenedicarboxylic acid, diethyl  ester     with RT 19.875), followed by the peak 

area of 14.91( squalene with 38.12 RT) and   peak area of 20.67 (hydroperoxide, 1,4-dioxan-2-yl with RT 

20.467.) and the lowest percentage of content areaof 0.2 (tert-butyl trans-3-methyl-5-0xopyrrolidine-2-

carboxylate with RT 34.498). Phytochemical with their retention time (RT), molecular formula and molecular 

weight(MW) in the ethanolic extract present in table 3 
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Table : 3  Phytochemical constituents in ethanolic extract of Tabernaemontana divaricata 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S.

No 

RT Name of the compound 
Molecular 

formula 

 

MW 
Area% 

1 6.743 2-(2-Oxo-2-phenyl-ethyl)-1,3-Dioxolane C10H9Cl4 228 0.54 

2 6.822 3-Ethyl-4-methyltetrahydrofuran-3-0l C7H14O2 130 1.05 

3 9.138 Pentadecane C15H32 212 0.85 

4 9.946 Cyclopentasiloxane, Decamethyl C10H30O5Si5 370 3.78 

5 13.867 Cyclohexasiloxane, dodecamethyl C12H36O6Si6 444 6.44 

6 17.477 (1z)-1,3-Diphenyl-1-

Pentenyljoxy)(trimethyl)silane 
C20H26OSi 310 2.01 

7 19.875 1,2-Benzenedicarboxylic acid, diethyl ester C12H14O4 222 41.26 

8 20.467 Hydroperoxide, 1,4-dioxan-2-yl C4H8O4 120 12.72 

9 20.712 Tri-o-trimethylsilyl, n-trifluoroacetyl 

derivative of terbutaline 
C23H42F3NO4Si3 537 1.52 

10 20.987 2-(2-Methyl-1,3-dioxolan-2-yl)ethyl acetate C18H12D2O4 176 5.67 

 

11 

 

23.507 

Phosphonous dibromide, [2,2,2-trifluoro-1-

(trifluoromethyly1((trimethylsilyl)oxyiethyl] 

 

C6H9Br2F6OPSi 428 0.39 

12 34.498 
Tert-butyl trans-3-methyl-5-Oxopyrrolidine-

2-carboxylate 
C10H17NO3 199 0.2 

13 34.575 9-Phenanthrenemethyl propanoate C18H16O2 264 1.36 

14 36.314 
(22s,23r,25r)}-23,26-epoxy-5.alpha.-

furostan-3.beta.-ol 
C27H44O3 416 0.48 

15 38.12 Squalene C30H50 410 14.91 
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Table : 4 Highest percentage of compound in the ethanolic leaf extract of T. Divaricata 

 

 

 

 

 

 

 

 

 

 

 

16 38.799 3,4-Dihydroxyphenylglycol, 4tms derivative C20H42O4Si4 458 0.31 

17 
 

39.405 
Succinic acid, 2,2,3,3,4,4,4-heptafluorobutyl 

2-methylhex-3-yl ester 

 

C15H21F7O4 398 0.26 

18 39.433 4-(Dimethylamino)azoestrone 3-methyl 

ether 

C21H29N3O2 355 0.35 

 

19 

 

39.475 

Acetamide, n-(acetyloxy)-n-[2-chloro-3-

nitro-5- (trifluoromethyljphenyl] 

 

C11H8ClF3N2O5 340 0.13 

 

20 

 

40.265 

 

lbogamine-18-carboxylic acid, 12-methoxy-, 

methyl ester 

 

 

C22H28N2O3 

 

368 

 

5.81 

S.No RT Name of the compound Molecular 

formula 

 

MW Area 

% 

1 19.875 
1,2-Benzenedicarboxylic acid, diethyl 

ester 
C4H8O4 222 41.26 

2 38.12 Squalene C30H50 410 14.91 

3 20.467 Hydroperoxide, 1,4-dioxan-2-yl C12H14O4 120 12.72 
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In Vitro Anticancer Activity 

Table : 5 Percentage of Cytotoxicity of ethanolic leaf extract of Tabernaemontana Divaricata on K562 

cell lines by MTT assay 

 

Concentration Cytotoxicity (%) Cell Viability(%) 
Cytotoxic 

Reactivity 
With IC50 value 

10 30 70 Mild  

 

 

 

 

50.1µg 

20 39 61 Mild 

30 46 54 Mild 

40 51 49 Moderate 

50 56 44 Moderate 

60 59 41 Moderate 

70 62 38 Moderate 

80 65 35 Moderate 

90 68 32 Moderate 

100 73 27 Severe 

 

  The results for cytotoxicity by the extract against K562 lines for various concentration shown 

in table .As the concentration increases with the increases of cytotoxicity increases. The ethanolic extract of T. 

Divaricata showed Mild to Severe cytotoxicity to K562 cells after 24 hrs. The obtained IC50 values 50.1 µg. 

Control showed none cytotoxicity. 
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    (A)               (B) 

 

(C)       (D) 

 

 

 (E)     (F)   
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(G)      (H) 

 

(I)       (J) 

 

(K) 

Fig. :  5  Anticancer Activity of T.Divaricata extract against K562 Cell lines from leaf extract of 

Tabernaemontana Divaricata with various concentrations. 

(A) Control , (B) 10 µg , (C) 20 µg  , (D) 30 µg ,  (E) 40 µg , (F) 50 µg , (G) 60 µg ,  

(B) (H) 70 µg, (I) 80 µg , (J) 90 µg , (K) 100 µg . 
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Fig. : 6  Concentration Vs % of cytotoxicity 

  

 Traditional medicine also known as indigenous or folk medicine comprises medical knowledge 

systems that developed over generations with in various societies before the era of modern medicine . 

Traditional medicines are prepared from the single plant or combination of more than one plant. Indian 

contribution of herbal market and emphasis on novel research is continuously increasing . Phytochemical 

constituents are responsible for medicinal activity of  plant species. Hence the present study phytochemical 

compounds in ethanolic extract of T. Divaricata highest percentage compound content a peak area 41.26 (1,2-

Benzenedicarboxylic acid, Diethyl ester with RT 19.875), followed by the peak area of 14.91( Squalene with 

38.12 RT) and  and peak area of 20.67 (Hydroperoxide, 1,4-dioxan-2-yl with RT 20.467.) and the lowest 

percentage of content areaof 0.2 (Tert-butyl trans-3-methyl-5-Oxopyrrolidine-2-Carboxylate with RT 

34.498).The ethanolic extract of T. Divaricata showed Mild to Severe cytotoxicity to K562 cells after 24 hrs. 

The obtained IC50 values 50.1 µ. Control showed none cytotoxicity . 

CONCLUSION  

 The ethanolic leaf extract of Tabernaemontana Divaricata having numerous  pharmaceutical 

properties. 1,2- Benzenedicarboxylic acid, Diethyl ester component   are present in leaf extract . Hence the 

leaf extract of T. Divaricata could positively used in various ailments for the Herbal Medicine Industry.  

 In-vitro studies performed using cell lines reveals that the ethanolic leaf extract of Tabernaemontana 

Divaricata has a moderate anticancer activity . Eventhough there was increase in the cytotoxicity when 

concentration of  sample is increased , the IC50  value is 50.1µg. Hence the level of  cytotoxicity is increases 

with the increase of volume. Further in future, these components can be isolated and  test the pharmacological 

activity in various metabolites in various pathways. 
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