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ABSTRACT 

Plants have more vital sources of natural products and 

involving in the human health care system since the 

human civilization starting. Cardiospermum 

halicacabum L. is an Indian folklore medicinal plant 

and its family Sapindaceae. They have more potential 

in many biological activities with the presence of 

bioactive compounds. The aim of the present study 

was carried out by phytochemical screening and the 

GC-MS analysis was proven leaf extract of 

Cardiospermum halicacabum L. was having 

important secondary metabolities are Alkaloids, 

Amino acids, Cardiac Glycosides, Flavonoids, 

Steriods, Terpenoids and Phenols are present in 

phytochemical screening and the 12 compounds are 

identified in GC-MS studies 

[Tricyclo[5.4.3.0(1,8)]tetradecan-6-one, 4-ethenyl 

(33.50) and the lowest peak of compound is Aziridine, 

2-(1,1-dimethylethyl)-3-methyl (0.10)] and involving 

many biological activity, they are anti-inflammatory, 

antineoplastic agent, Antigonistic, Antifungal, 

Antimicrobial, anthelmintic, Atitumor, protect 

cardiovascular diseases, Growth regulating activity, 

Anti-ACHE in the treatment of  Myasthenia Gravis, 

Antiarrhymthmic properties, Antihepatotoxic. Hence 

this study is revealed the bioactive compounds, and its 

molecular formula, weight, and biological activity. 

This study is May helpful for screening to develop 

new drugs with traditionaly in pharmaco service 

system. 
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INTRODUCTION 

Medicinal Plants and its products have been 

historically of indigenous use in India as well as other 

countries. India has a rich repository of medicinal 

plants and predominantly used Phytotherapy has a 

very long tradition. They have played an important 

role since the human civilization starting. According 

to WHO (World Health Organization) estimated that 

80% of people used in this herbal medicine for some 

aspect of their primary health care needs. This 

traditional use of medicinal plants having a huge 

amount of bioactive compounds, these compounds are 

involving to treat and cure various ailments in the 

related of different diseases. These herbal medicines 

are free from side effect and safe comparatively 

synthetic drugs.  

  

Cardiospermum halicacabum L. is family 

Sapindaceae commonly known as Mudakathan in 

Tamil, it is us folk medicine of India. The whole plant 

material is used to cure many diseases, including 

rheumatism, nervous diseases, stiffness of the limbs 

of snake bites; asthma patients take fresh leaf juice to 

orally and reduce obesity (Dinithi C. Perris et al., 

2015). The plant possesses various medicinal 

properties such antioxidant, anti-inflammatory, 

Vasodepresent activity (Sagadevan P et al., 2014).  

 

Materials and Methods 

Collection of Plant material  

Cardiospermum halicacabum L. leaves were collected 

from around Vellore District. The leaves were 

removed dust, shade dried, blends to form a fine 

powder and stored in airtight bottles  
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Extract preparation 

25g of plant material was soxholated with double 

distilled water at 1000 C for 12 × 3hrs. The soxholated 

material was filtered and the filtrate was evaporated 

using as oven at 50 – 60 0C. Appropriate weights of 

the residue were prepared in distilled water to acquire 

the various concentrations used for this analysis 

(Lohiya et al., 1994). 

 

Phytochemical analysis 

The extract of Cardiospermum halicacabum L.tested 

for the bioactive compounds by using the following 

methods. 

 

Test for Saponins 

5 ml of sample was shaken vigorously with 5 ml of 

distilled water in a test tube and warmed. The 

formation of stable foam was taken as an indication of 

the presence of saponins. 

 

Test for Phlorotannins 

About 2 ml of sample was added to 2 ml of 1% HCl 

and the mixture was boiled. Deposition of a red 

precipitate was taken as an evidence for the presence 

of phlorotannins. 

 

Test for Glycoside; Liebermanns test: 

2 ml of the sample was dissolved in 2 ml of 

chloroform and then 2 ml of acetic acid was added in 

it. The solution was cooled well in ice. Sulphuric acid 

was then added carefully. A color change from violet 

to blue to green indicates the presence of a steroid 

nucleus (that is, a glycone portion of glycoside). 

 

Test for Alkaloids 

3 ml sample was stirred with 3 ml of 1% HCl on the 

steam bath. Mayer and Wagner’s reagent were then 

added to the mixture. Turbidity of the resulting 

precipitate was taken as an evidence for the presence 

of alkaloid 

 

Test for Flavanoids 

To 1 ml of aqueous extract, 1 ml of 10% lead acetate 

solution was added. The formation of a yellow 

precipitate was taken as a positive test for flavonoid. 

From the analysis of the plant the major 

phytochemical constituents which showed the positive 

result are being glycosides, alkaloids, and flavonoids. 

 

Test for Tannins  

About 2ml of the sample was stirred with 2ml of 

distilled water and few drops l FeCl3 solution was  

added. Formation of green precipitate was an 

indication of presence of tannins. 

 

Test for Terpenoids 

2ml of the sample was dissolved in 2ml of chloroform 

and evaporated to dryness. 2ml of concentrated 

sulphuric acid was then added and heated for about 

2min. Development of a grayish colour indicates the 

presence of terpenoids 

 

Tests for steroids  

A red colour produced in the lower chloroform layer 

when 2ml of sample was dissolved in 2ml of 

chloroform and 2ml concentrated sulphuric acid is 

added in it indicates the presence of steroids. 

 

GC-MS Analysis 

The GC-MS analysis of leaf extract Cardiospermum 

halicacabum was performed using a Shimdzu GC-

2010 Plus gas chromatograph was equipped with a 

straight deactivated 2 mm direct injector liner and a 

15m Alltech EC-5 column (250μ I.D., 0.25μ film 

thickness). A split injection was used for sample 

introduction and the split ratio was set of 10:1. The 

oven temperature program was programmed to start at 

35°C, hold for 2minutes, then ramp at 20°C per 

minute to 450°C and hold for 5 minutes. The helium 

carrier gas was set to 2 ml/minute flow rate (constant 

flow mode). A Direct connection with capillary 

column metal quadupole mass filter pre-rod mass 

spectrometer operating in electron ionization (EI) 

mode with software GC-MS solution ver. 2.6 was 

used for all analyses. Low-resolution mass spectra 

were acquired at a resolving power of 1000 (20% 

height definition) and scanning from m/z 25 to m/z 

1000 at 0.3 seconds per scan with a 0.2 Second inter-

scan delay. High resolution mass spectra were 

acquired at a resolving power of 5000 (20% height 

definition) and scanning the magnet from m/z 65 to 

m/z 1000 at 1 second per scan. 

 

Identification of the components of the compound 

was matching their recorded spectra with the data 

bank mass spectra of NIST library V 11 provided by 

the instrument software and GC-MS metabolomics. 

 

The Database was used for the similarity search in 

retention index. 

 

RESULT 

The Phytochemical screening of Cardiospermum 

halicacabum L. leaf  was analyzed by standard 
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methods and identified the bioactive compounds they 

are flavonoids, glycosides, tannins, terpenoids, 

phenol, steroids, alkaloids, saponins and 

carbohydrates are found in the leaf extract 

cardiospermum halicacabum L. and the finding 

compounds are present in the Table 1. 

 

 

Table1. Phytochemical Constituents analysis of Cardiospermum halicacabum L. 

 

S. 

No 
Name of the Test 

Phytochemical analysis of 

Cardiospermum halicacabum L. 

1.  Alkaloids + 

2.  Amino acids + 

3.  Anthraquinones - 

4.  Carbohydrates  

5.  Cardiac Glycosides + 

6.  Coumorins - 

7.  Flavonoids + 

8.  Proteins - 

9.  Saponins - 

10.  Steriods + 

11.  Tannins - 

12.  Terpenoids + 

13.  Phenols + 

 

The Bioactive compounds present in the leaf extract 

of Cardiospermum halicacabum L. were identified by 

using GC-MS analysis shows active principles with 

their retention time (RT), Molecular formula, 

Molecular Weight (MW) and concentration (peak area 

%) are presented in Table 2. The 15 prevailing 

compounds are identified the highest of the peaks of 

compound is Tricyclo[5.4.3.0(1,8)]tetradecan-6-one, 

4-ethenyl (33.50) and the lowest peak of compound is 

Aziridine, 2-(1,1-dimethylethyl)-3-methyl (0.10). 

These bioactive components are present in the leaf 

extract of Cardiospermum halicacabum L.

  

Table2. Phytocomponents identified in the leaf extract of Cardiospermum halicacabum L. by GC-MS 

analysis. 

 

S. 

No. 
RT 

Peak 

Value 
Compound Name 

Molecular 

Weight 

Molecular 

Formula 

1.  5.48 0.10 Aziridine, 2-(1,1-dimethylethyl)-3-methyl 141 C9H19N 

2.  6.45 0.01 DBenzoic acid, 2-(1-oxopropyl)-, methyl ester 192 C11H12O3 

3.  7.33 0.03 3-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-ylmethyl) 336 C14H18BrMgNO2 

4.  19.91 0.12 Pyridostigmine Bromide $$ 261 C9H13BrN2O2 

5.  25.92 0.01 Bicyclo(3.3.1)nonan-9-one, 2-(1-pyrrolidinyl) 2017 C13H21NO 

6.  29.10 0.01 7-methoxy-5, 11, 12-trihydroxy coumestan 314 C16H10O7 

7.  35.73 0.02 3-Hydroxy-7,8-dihydro-.beta.-ionol 208 C13H20O2 

8.  37.66 0.01 3,3-Dimethyl-1-(2-carboxyphenyl)triazene 193 C9H11N3O2 

9.  40.55 0.01 Luteolin 2-hydroxy methane 286 C15H10O6 

10. C 45.13 15.21 Di-n-decylsulfone 346 C20H42O2S 

11.  45.50 31.78 Apigenin Sulfate 364 C15H8O9S 

12.  45.95 33.50 Tricyclo[5.4.3.0(1,8)]tetradecan-6-one, 4 ethenyl 378 C22H34O5 
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The highest Peak value of compound Apigenin 

Sulfate 45.50 Atitumor and protect cardiovascular 

diseases, Di-n-decylsulfone 15.21 Antigonistic, 

Antifungal, Antimicrobial, Antihelmintic Luteolin 2-

hydroxy methane 0.01 Antioxidant, anti-

inflammatory, antineoplastic agent. 

 

Table.3 Represent the Biological activity of Identified 

in the leaf extract of Cardiospermum halicacabum L. 

S. 

No. 
Compound Name 

Biological 

activity 

1.  
3,3-Dimethyl-1-(2-

carboxyphenyl)triazene 

Anti Neo plastic 

agent 

2.  
Luteolin 2-hydroxy 

methane 

Antioxidant, anti-

inflammatory, 

antineoplastic 

agent 

3.  Di-n-decylsulfone 

Antigonistic, 

Antifungal, 

Antimicrobial, 

Antihelmintic 

4.  Apigenin SulfateS 

Antitumor, protect 

cardiovascular 

diseases, 

5.  
3-(1,4-Dioxa-8-aza-

spiro[4.5]dec-8-ylmethyl) 

Growth regulating 

activity 

6.  
Pyridostigmine Bromide 

$$ 

Anti-ACHE in the 

treatment of 

Myasthenia 

gravis. 

7.  
Bicyclo(3.3.1)nonan-9-

one, 2-(1-pyrrolidinyl) 

Antiarrhymthmic 

properties 

8.  
7-methoxy-5, 11, 12-

trihydroxy coumestan 
Antihepatotoxic 

 

DISCUSSION 

In the present study revealed the secondary 

metabolites of alkaloids, Amino acids, Cardiac 

Glycosides, Flavonoids, Steriods, Terpenoids and 

Phenols are present in the leaf extract of 

Cardiospermum halicacabum L. These effective 

compounds are medically important and more 

potential to responsible for food industry and 

pharmacological activities. The GC-MS analysis is a 

precious tool for identification of phytocompounds. In 

the present study identified to 12 bio active 

compounds in the leaf extract of Cardiospermum 

halicacabum L. and these  bio active compounds are 

responsible in the many biological, anti-inflammatory, 

antineoplastic agent, Antigonistic, Antifungal, 

Antimicrobial, anthelmintic, Atitumor, protect 

cardiovascular diseases, Growth regulating activity, 

Anti-ACHE in the treatment of  Myasthenia Gravis, 

Antiarrhymthmic properties, Antihepatotoxic. In this 

study of phytochemical screening and GC-MS 

analysis properties, they are antitumor activity, 

Antioxidant is proving this plant have more bioactive 

compounds and posses medicinal property. 

 

CONCLUSION 

The phytochemical screening and GC-MS analysis of 

leaf extract of Cardiospermium halicacabum L. 

constitute various bioactive compounds. These 

components have many therapeutic properties also 

involved in many biological activity and various 

ailments are cure traditionally in medicinal field. 

Hence this investigation give the information of leaf 

extract of Cardiospermium halicacabum L. is 

pharmacology more potential for using the method of 

phytochemical screening and GC-Ms analysis are 

proven. 
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