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Abstract 

 The preliminary phytochemical screening tests may be useful in the detection of the 

bioactive principles and subsequently may lead to the drug discovery and development. The 

objective of the present study was to investigate the presence of various phytochemicals from the 

hexane, ethyl acetate and methanol extracts of Garcinia gummi-gutta leaves and fruits. 

Preliminary phytochemical screening was carried out using standard methods. The results 

suggest the presence or absence of phyto-constituents depends upon on the polarity of solvents 

used and the physiological property of the leaves and fruits. From the present study it was 

observed that the phytochemical constituents which are responsible for the various activities of 

the plant based drugs was more in fruits than in leaves. 
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Introduction 

Medicinal plants constitute a very important “National Resource” because India has one 

of the richest plant based ethno - medicinal tradition in the world (Karthiga et al., 2012). 

According to World Health Organization, medicinal plants would be the best source to obtain a 

variety of drugs (Doughari et al., 2008). The use of medicinal plants as a source for relief from 

illness can be traced back over five millennia, to written documents of the early civilization in 

China, India and the North East (Mahesh and Satish, 2008). A wide range of medicinal plant 

parts is used for extract as raw drugs and they possess varied medicinal properties. The different 

plant  parts used include root, stem, flower, fruit, twigs exudates and modified plant organs. 

While some of these raw drugs are collected in smaller quantities by the local communities and 

folk healers for local used, many other raw drugs are collected in larger quantities and traded on 

the market as the raw material for herbal industries (Uniyal et al., 2006).  

Phytochemicals are the chemicals extracted from plants. These organic chemicals are 

classified as primary or secondary constituents, depending on their role in plant metabolism. 

Primary constituents include the common sugars, aminoacids, proteins, purines and pyrimidines 
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of nucleic acids, chlorophyll‟s etc. Secondary constituents are the remaining plant chemicals 

such as alkaloids (derived from aminoacids), terpenes (a group of lipids) and phenolics (derived 

from carbohydrates) (Mithraja et al., 2012). Bioactive compounds are normally accumulated as 

secondary metabolites in all plant cells but their concentration varies according to the plant parts, 

season climate and particular growth phase. Garcinia gummi-gutta  belongs to the family 

Clusiaceae, which is endemic to Southern Western Ghats in  Southern India. The plant in Tamil 

Nadu is known as “Kodampuli” and the fruits are  used for  culinary purposes (Maridass et al., 

2010). It is a wild tropical tree with fruits of commercially importance for its valuable chemical 

components like hydroxyl citric acid, tarteric acid, camogin, euxanthone, gucinol, reducing 

sugars and fats. The plant is also commercially important as their fruit extracts are used for 

various treatments as astringent, demulcent, rheumatism, bowel complaints and purgative 

(Obolskiy et al., 2009). The pulp of the fruit rind, also known as „kokum‟, is used in curries as a 

souring condiment, in preparing a refreshing drink rich in antioxidants and is known to have 

antiseptic properties. Dried seeds yield kokum butter, rich in protein and fat. The oil is 

traditionally used for treating skin diseases. The fruiting season extends from June and August, 

which coincides with the peak of southwesterly monsoon (Joshi et al., 2006). The present 

investigation was done to phytochemically screening of Garcinia gummi-gutta plants from  

Kanyakumari District to analyze the presence of chemical constituents that included primary and 

secondary metabolites, which are responsible for the various activities of the plant based drugs. 

 

Materials and methods 

Collection of Plant Material 

 The leaves of Garcinia gummi-gutta (L.) Robson were collected from Kodayar basin of 

Western Ghats in the Kanyakumari District of Tamil Nadu, India and identified using the Flora. 

The shade dried leaves and sun dried fruit rind of Garcinia gummi-gutta was used for 

phytochemical studies. 

 

Preparation of Plant Extracts 

 Fresh leaves of Garcinia gummi-gutta was washed thoroughly, shade dried and the fruit 

rind was sun dried and ground into powder. One kg of the powder was sequentially soaked three 

times in hexane, ethyl acetate and methanol in 1:3 (w/v) ratios for 72 hours respectively. After 72 

hours the solution was filtered using Whatman filter paper no.1 on a Buchner funnel and the 

filtrate was concentrated under reduced pressure using rotary vaccum evaporator and after 

complete evaporation of the solvent, residues of the extract were stored in a refrigerator at 2- 8
0
C 

for use in subsequent experiments. The extract was air dried and percent yield 24.50g of hexane 

extract, 27.56 g of ethyl acetate and 32.48g of methanol extract. Preliminary phytochemical 

screening of hexane, ethyl acetate and methanol extract of Garcinia gummi-gutta leaves and fruit 
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extract was carried out to detect the phytoconstituents using standard conventional protocols 

(Harborne, 1998). Extracts were tested for the presence of active principles such as Alkaloids, 

Phenols, Terpenoids, Flavonoids, Tannins, Steroids and Saponoins.  

 

Test for Alkaloids 

3 ml extract was stirred with 3 ml of 1% HCl on steam bath. Mayer and Wagner‟s reagent 

was then added to mixture. Turbidity of the resulting precipitate was taken as an evidence for the 

presence of alkaloid  

 

Test for triterpenoids: 

Salkowski’s test: 0.2 g of extract was treated with 2 ml of chloroform and filtered. The filtrate 

was treated with few drops of conc. sulphuric acid, shaken and allowed to stand. Appearance of 

golden yellow colour indicated the presence of triterpenoids.  

Tshugajeu test: 0.2 g of extract was treated with chloroform and filtered. Excess of acetyl 

chloride and a pinch of zinc chloride were added, kept aside for some time till the reaction 

completed and then warmed on water bath. Appearance of eosin red colour indicated the 

presence of triterpenoids. 

 

Test for steroids: 

Salkowski reaction: To 2 ml of extract, 2 ml chloroform and 2 ml conc. sulphuric acid was 

added and shaken well. The chloroform layer appeared red and acid layer showed greenish 

yellow florescence indicating the presence of steroids.  

Liebermann–Burchard reaction: 2 ml of extract was mixed with chloroform. About 1–2 ml 

acetic anhydride and 2 drops of conc. sulphuric acid were added from the side of test tube. First 

red, then blue, and finally green colour appeared,  indicating the presence of steroids. 

Test for phenolic compounds: 

Ferric chloride test: To 1 ml of extract, few drops of 0.5% ferric chloride solution was 

added. Formation of bluish black colour which indicated the presence of phenolic compounds. 

Test for Tannins: 

About 2 ml of the extract was stirred with 2 ml of distilled water and few drops of FeCl3 

solution was added. Formation of green precipitate indicated the  presence of tannins.  

Test for Saponins: 

5 ml of extract 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. 

Flavanoids:  

Extract of about 0.2 g was dissolved in diluted NaOH and HCl was added. A yellow 

solution that turns colourless, indicates the presence of flavanoids.  
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Results and discussion 

 The results of preliminary phytochemical constituents are tabulated in Table:1. In the 

present study, preliminary phytochemical analysis of Garcinia gummi-gutta leaves and fruits was 

done using different successive solvents like hexane, ethyl acetate and methanol. All the three 

different solvent extracts of leaves showed the presence of alkaloids, flavanoids, steroids and 

saponins. Alkaloids are used medicinally and they provide information to determine lead 

structures for novel synthetic drugs. These compounds have antimicrobial activity by inhibiting 

DNA topoisomerase (Bonjean et al., 1998). In the present work alkaloids could be detected in 

hexane, ethyl acetate and methanolic extract of leaves and while only in the   ethyl acetate and 

methanolic extract of fruits of Garcinia gummi-gutta. Previous  studies has proved that the 

methanolic extract of Garcinia gummi-gutta leaves from Kodagu and Kerala had higher levels of 

alkaloids. The reason may be relate to the soil constituents of this place thereby differential gene 

expression (Madappa and Bopaiah, 2012). 

 Phenolic compounds are one of the largest and most ubiquitous groups of plant 

metabolites (Singh and Singh, 2007). Phenols have been responsible for their ability to block 

specific enzymes that causes inflammation (Alaje et al., 2014). In the present study, the phenolic 

content was detected in hexane, ethyl acetate and methanolic extract of fruit. However it could 

not be detected in the different solvent extracts of leaves of their plant. Contrary to this report 

Madappa and Bopaiah, (2012) has reported the presence of phenolic flavonoids in the methanolic 

extract of leaves of Garcinia gummi-gutta. This may be due to the difference in habitat thereby 

environmental influenced differential gene expression. 

 Flavonoid content was detected in hexane, ethyl acetate and methanolic extract of leaves 

and in ethyl acetate and methanolic extract of fruits of Garcinia gummi-giutta. This report is also 

supported by Madappa and Bopaiah, (2012). Flavanoids and phenolic compounds in plants have 

multiple biological effects including antioxidant, free radical scavenging abilities, anti-

inflammatory, anticarcinogenic etc (Asha et al., 2011 and Hodek et al., 2002). In the present 

study, terpenoids were present in the  methanolic extract of leaves and in the hexane, ethyl 

acetate and methanolic extract of fruits. Terpenoids are important for plant survival and also 

possess biological properties that are beneficial to humans (Aharoni et al., 2005). 

 Parekh and Chanda, (2008) reported that tannins are known to react with proteins to 

provide the effect which is important for the treatment of inflamed or ulcerated tissues. These 

bioactive compounds are potential toxic agents to fight fungi, bacteria and viruses infecting 

plants and also humans thereby help reduce the risk of coronary heart diseases (Ranjithkumar, 

2010). These bioactive tannins are present in hexane, ethyl acetate and methanolic extract of 

fruits of Garcinia gummi-gutta. However, it could not be any of the extracts of leaves of 

Garcinia gummi-gutta. Madappa and Bopaiah, (2012) has reported the bioactive compound of 

tannins are present in high quantities in methanol and ethanol extract of leaves of Garcinia 
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gummi-gutta and also in Garcinia lancifolia leaves, stem and fruits extract (Chowdhury and 

Handique, 2012). 

 Steroids have their potential in pharmaceutical research and have been targeted as anti-

inflammatory and analgestic agents (Singh, 2006). In the present investigation, steroids were 

present in hexane, ethyl acetate and methanolic extract of leaves and also in the ethyl acetate and 

methanolic extract of fruits of Garcinia gummi-gutta. Saponins have hypotensive and cardio 

depressant properties (Olaleye, 2007). In the present investigation, saponins could be detected in 

all extract of leaves and fruit of Garcinia gummi-gutta. Stanley et al. (2014) has revealed the 

presence of saponins in Garcinia kola extract and has supported the usefulness of this plant in 

managing inflammation. These results suggest the presence or absence of phyto-constituents 

depends upon on the polarity solvents used and physiological property of the leaves and fruits. 

The present study has helped to screen the phytochemical constituents of this plant which are 

responsible for the various activities of the plant based drugs.  

 

Table 1: Preliminary phytochemical screening of Garcinia gummi-gutta 

Sl. No 
Name of 

tests 
Leaves Extract Fruit Extract 

  Hexane 
Ethyl 

acetate 
Methanol Hexane 

Ethyl 

acetate 
Methanol 

1 Alkaloids + + + - + + 

2 Phenols - - - + + + 

3 Terpenoids - - + + + + 

4 Flavonoids + + + - + + 

5 Tannins - - - + + + 

6 Steroids + + + - + + 

7 Saponoins + + + + + + 

(+) – presence, (-) – absence 

 

Conclusion 

The present study has profiled  biologically active phytochemicals of Garcinia gummi-

gutta in the  hexane, ethyl acetate and methanolic  extracts of leaves and fruits. The presence of 

phytoconstituents make the plant useful for treating different ailments and have a potential of 

providing useful drugs of human use. Since the methanolic extract of Garcinia gummi-gutta fruit 

contain more constituents it can be considered beneficial for further investigation. 
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