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I. INTRODUCTION
World Health Organisation (WHO) has suggested that medicinal 
plants contain properties or compounds that can be used for 
therapeutic purposes or those that synthesize metabolites to produce 
useful drugs. The plant Garcinia gummi-gutta belongs to the family 
Guttiferae {Clusiaceae}. It is a wild sub tropical and tropical plant. 
Dmitrityobolskiy et al., (2009) observed that the plant is commercially 
important as their fruit extracts are used for various treatments such as 
astringent, demulcent, rheumatism and bowel complaints. 

The genus Garcinia has been involved in Ayurvedic preparations to 
medicate various patho-physiological disorders. The main component 
of the fruits is hydroxyl citric acid and is used in anti obesity drugs. The 
fermented fruit extract is used as a souring agent in parts of Kodagu 
and Kerala. In justifying its endemic property to Western Ghats, it is 
evident to do a complete analysis on these plants which will help 
justifying which region plants are qualitatively better. These plants in 
various regions of Western Ghats will show variations in their 
chemical content as they are influenced by climatic and edaphic 
features. Garcinia gummi-gutta, a common medicinal plant, has been 
used in the past to treat respiratory infections such as sore throat and 
cough. The phytochemical constituents include biflavonoid, xanthone 
and benzophenones and the principle acid in the fruit and rind is 
hydroxy citric acid. This acid has been found to suppress  fatty acid
synthesis, lipogenesis,  and to promote glycogenesis, while food intake
inducing weight loss. The sun-dried rind of the fruit is astringent, 
antiseptic and purgative. The efficacy of G. gummi-gutta on the 
lowering of  composition in mammals has already been fatty acid
reported.

In this paper we reviewed the traditional and medicinal properties of 
the fruit rind and seeds of Garcinia gummi-gutta. In the west coast of 
South India, Garcinia gummi-gutta is commonly known as "Malabar 
Tamarind". Mostly these species are forest products. Karnataka forest 
publication 2011 has reported these plants as forest trees with 
medicinal aspects. Hence breeding of these trees has to be boosted. 
The fruit trade is at global level. Biomolecules  from flora belong to a 
diversity of substance of polar compounds and  non polar compounds 
which is readily soluble in methanol. Thus mostly methanol is used for 
extract in the present study, the antimicrobial activity, MIC, 
phytochemical screening, anti-oxidant properties, In-vitro ovicidal 
activity and the potential cytotoxic activity of methanolic extract of 
Garcinia gummi-gutta dried fruit was analysed.

I. MATERIALS AND METHODS  
A. Collection of sample and Methanolic extract of Garcinia  
gummi-gutta
The ripe fruit of Garcinia gummi-gutta were collected from various 
part of Wayanad ,India . The fruit sample of 1 Kg were collected in 
polythene bags and taken to the laboratory. The fruit were washed with 

clean sterile water. Then the fruits then shade dried until all the water 
molecules evaporated. After drying the fruit were ground well using 
mechanical blender into fine powder and then transferred into air tight 
container. Dried fruit sample were weighed and were soxhleted using 
300ml methanol. Soxhletion were continued till it undergo 20 cycles. 
The solvent was evaporated to make the concentrated extract and 
stored at 4°C (Harwood et al., 1999). 

B..Antibacterial activity
Antibacterial activity was determined by disc diffusion method (Acar 
et al., 1991)

Sterile disc impregnated with the test substance were placed on the 
surface of the Muller-Hinton agar medium inoculated with the target 
organisms. From the stock solution of extract (0.1g/ml) 25µl, 30µl, 
35µl, 40µl of the samples were tested for the activity. The bacterial 
cultures were adjusted to 0.5 McFarland turbidity standard and 
inoculated into Muller-Hinton agar,  the cultures used are 
Streptococcus pyogens (MTCC1928), Staphylococcus aureus(MTTC 
3160), Eschrichia coli (MTTC 40), Salmonella typhi (MTCC 3224) 
and Klebsiella pneumonia (MTCC 7028). Sterile filter paper discs 
impregnated with extract of different concentration were applied over 
each of the culture plates seeded with the 0.5 McFarland culture of 
bacteria. Distilled water and chloramphenicol was used as control. 
Bacterial cultures were then incubated at 35°C - 37°C for 24 hours. 
Antibacterial activity determined by measuring the zone of inhibition 
around each paper disc.

C.Minimum inhibitory concentration
Minimum inhibitory concentration (3-(4, 5-dimethylthiazol - 2 -yl 2, 5 
-diphenyltetrazolium bromide) MTT ( Sette et al., 2006, Buatong et 
al., 2011)

The minimum inhibitory concentration of the methanolic extract of 
fruit was performed by serial microplate dilution method of Eloff. The 
method was slightly modified by using 3-(4, 5-Dimethylthiazol-2-yl)-
2, 5-Diphenyltetrazolium Bromide (MTT) instead of p-
iodonitrotetrazolium violet INT. This method allows the 
determination of the minimum inhibitory concentration (MIC) of 
extract against each bacterial species by measuring reduction of 
tetrazolium violet. The bacterial cultures were incubated in Mueller-
Hinton (MH) broth overnight at 37 °C and a 1% dilution of each 
culture in fresh MH broth was prepared prior to use in the micro 
dilution assay. 100 µl  of each bacterial culture and the extract were 
added to 96 well microtitre plates. The plates were incubated overnight 
at 37 °C and bacterial growth was detected by adding 40 µL MTT (5 
mg/ml) (Sigma) to each well. After incubation at 37 °C for 1 h, MTT is 
reduced to a purple formazan by biologically active organisms. The 
well in which the solution remained clear was shown to inhibit the 
growth of bacteria. This concentration was taken to be the minimum 
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inhibitory concentration (MIC). Sterile broth containing extract alone 
and the standard antibiotic chloramphenicol (Sigma) were included in 
each experiment as negative and positive controls.

D.Preliminary phytochemical screening
The extract were subjected to various qualitative chemical tests for 
detecting the presence of phytoconstituents like alkaloids, flavanoids, 
tannins, saponins, phenolic compounds, carbohydrate, terpenoids, 
carotaenoid and phylobatannins. Screening of the extract for various 
phytochemical constituents was carried out using standard methods of  
Sofowora 1993.

E.Antioxidant activity
Determination of total antioxidant capacity by phosphomolybdenum 
method (Prieto et al; 1999)

The anti oxidant assay is based on the reduction of Mo(VI) to Mo (V) 
by the sample analyte and the subsequent formation of green 
phosphate/Mo (V) complex at acidic pH.  An aliquot of 0.1ml sample 
was combined with 1.0ml of reagent solution (0.6 M sulphuric acid, 28 
mM sodium phosphate and 4 mM ammonium molybdate). The tubes 
were capped and incubated at 95°C for 90 min. After the samples had 
cooled to room temperature, the absorbance was measured at 695 nm 
against the blank. A typical blank contained 1.0 ml of reagent solution 
and the appropriate volume of the solvent used to dissolve the extract. 
For samples of unknown composition, antioxidant capacities were 
expressed as equivalent of ascorbic acid (µmol/g of sample).

F.Assesment of in-vitro ovicidal activity
(Jabbar et al., 2007 and  Rahman et al., 2011).

Fresh ova were collected from faecal sample of goat infected with 
Haemonchuscontortus and were concentrated by centrifugation 2 min 
at 2,000 rpm, supernatant was poured off and the tubes were agitated to 
loosen the sediment and saturated sodium chloride solution. Eggs were 
washed by centrifugation with distilled water prior to the experiment. 
Albendazole were used as the positive control whereas distilled water 
served as the negative control. The extract was diluted to 
concentrations of 100, 50, 25, 12.5, 6.25 and 3.125 mg/ ml. In this 
experiment, about 50 eggs/ 0.5 ml distilled water were counted and 
taken in marked 6 wells or tissue culture plates and were added with 
0.5 ml of the extract as described earlier. The effective concentrations 
of the extract in each petriplate was thus reduced to 50, 25, 12.5,  6.25, 
3.125 and 1.5625  mg/ml. Albendazole was also diluted using DMSO 
to provide concentration of 1 and 0.5 mg/ ml. The culture plates were 
incubated for 48 hours at 28°C. The experiment was done in triplicates 
for each concentration. Hatched larvae (dead/live) and unhatched eggs 
were counted under dissection microscope (magnification 40 X).

G.Assessment of cytotoxic activity 
Assessment of Cytotoxic Activity using Brine Shrimp (Artemia 
salina) Lethality assay (Meyer et al., 1993).

Brine shrimp lethality assay is a useful tool for preliminary assessment 
of cytotoxic and antitumor agents. It is based on the ability of the 
compound to kill laboratory cultured brine shrimp, Artemia salina. 
Sample was prepared by dissolving 100 mg of extract in 1ml of 
sterilized distilled water and serially diluted to 50, 25, 12.5, 6.25, 
3.125, 1.56, 0.78 and 0.39 mg/ml. Artemia salina were hatched from 
its egg in natural sea water under constant aeration at room 
temperature.To 4.5 ml of filtered sea water taken in test tubes, 0.5 ml of 
the serially diluted samples was added and made up to 5 ml. The 
effective concentration of the extract in each tube thus gets reduced to 
11.11, 5.55, 2.77, 1.38, 0.69, 0.34, 0.173, 0.086, and 0.043 mg/ml. 
Distilled water served as negative control. 20 active brine shrimps 
were added to each tube. It was incubated for 24 hours at room 
temperature and number of dead shrimps was counted. LC  were 50  

determined using probit analysis.

III. RESULTS
A.  Antibacterial activity
The antibacterial activity of methanolic extract of Garcinia gummi-
guttais shown in table no :1and Plate :1. The activity index was found 
to be maximum against S.pyogenes followed by S.aureus. The extract 
shows moderate level of activity against rest of the organisms.

Table 1: Antibacterial Activity Of The Extract

Plate:1Antimicrobial activity of Garcinia gummi-gutta

1. .S. pyogenes                          2 S. aureus

3.Escherichia Coli                 4.K.pneumonia

5.  S.typhi

B. Minimum inhibitory concentration
Minimum inhibitory concentration of the extract were obtained by 
using (3-(4, 5 -dimethylthiazol-2-yl-2, 5-diphenyltetrazolium 
bromide) MTT. The MIC results revealed that 2.0 mg/ml of the extract 
was enough for inhibit ing Streptococcus pyogenes  and 
Staphylococcus aureus, where as the MIC of Klebsiella pneumoniae, 
Salmonella typhi, and Escherichia coli were found to be 2.2 mg/ml 
shown in Table: 2.

Table 2: MIC of the extract

C. Preliminary phytochemical screening
The qualitative analysis of phytochemicals in the methanolic extracts 
of Garcinia gummi-gutta indicated the presence phenols, 
phylobatannins, triterpenoids, saponins, steroids, reducing sugars and 
carbohydrates. The results are tabulated in Table: 3.

Table: 3 Phytochemical analysis of G. gummi-gutta
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Test microorganism Inhibition zone of 
extract in mm 
Concentration (mg/ml)

Inhibition Zone  of 
Chloramphenicol 
(2.5 mg/ml) mm

4 3.5 3.0 2.5 2.0  1.5  

S.pyogenes (MTCC 
1925)

28 23 18 15 10 - 25

S.aureus (MTCC 3160) 24 20 18 15 10 - 30
E. coli (MTCC 40) 20 17 14 10 - - 30

K.pneumonia (MTCC 
7028)

18 16 14 11 - - 20

S.typhi (MTCC 3224) 18 15 13 10 - - 33

Organism Minimum inhibitory 
concentration

Streptococcus pyogenes (MTTC 1928) 1.9 mg/ml
Staphylococcus aureus (MTCC 3160) 1.9 mg/ml
Salmonella typhi (MTCC 3224) 2.2 mg/ml
Escherichia coli (MTCC 40) 2.2 mg/ml
Klebsiella pneumonia (MTCC 7028) 2.2 mg/ml

S.No Phyto Chemical tests Results
1. Phenol +
2. Alkaloid -
3. Tanins -
4. Sapronin +
5. Terpenoid +



D.Antioxidant property
Ant iox idan t  p rope r ty  o f  ex t r ac t  was  found  by  us ing 
phosphomolybdenum method, by comparning with ascorbic acid by 
taking the same concentration of both extract and ascorbic acid (25 
µg/ml – 125 µg/ml).(Table: 4)

Table 4: Antioxidant property of the extract

E. Assesment Of In-Vitro Ovicidal Activity

The extract showed inhibition of hatching of eggs in a dose dependant 
manner. Albendazole at both dose produced 100% of death. There was 
destruction of the entire number of ova counted. The results are 
tabulated. (Table: 5)

Table 5: Invitro ovicidal activity of the extract

Plate No :2 Ovicidal activity of extract at 50mg/ml

Negative control

IV.  DISCUSSION
The phytochemical screening of the fruit extort revealed that the 
material contains significant amount of phenols, saponins, 
phylobatannins, terpenoids, steroids, carbohydrates, reducing sugar,. 
Phytochemical investigation conducted on the fruit extract disclosed 
medicinal as well as physiological activites (Tarali chowdhury, 2014).

Phenols are found in the natural world, above all in the plant kingdom. 
The antioxidant activity of phenol is mainly due to their redox 
properties, hydrogen donor and singlet oxygen quenchers. A few 

phenols are proved to have hypotensive and antioxidant properties.    
Phenolic compounds are one of the largest and most ubiquitous groups 
of plant metabolites (Singh et al., 2007). Naturally antioxidant in 
plants is in the form of phenolic compound . G. gummi-gutta contains 
many antibacterial substance which could have contributed for the 
high-quality activity against microbes. Further investigation is 
essential to isolate and identify the compound for therapeutic purpose. 

The presence of saponins also shows the potential of the plants to be 
used to produce mild detergents and intracellular histochemistry 
staining to allow antibody access to intercellular proteins .  This can be 
attributed to the ability of saponins to bind with glucose and 
cholesterol molecules. Saponins have also been connected with 
inhibitory effect on irritation (Just et al., 1998).  Terpenoids have 
medicinal value such as anti-carcinogenic, antimalarial, antimicrobial 
and diuretics activity (Deganhardt, 2003). Terpenoids have also shown 
a great potential in treatment against disease causing microorganisms. 

The extract also contain plenty  amount of  phylobatannins and 
steroids .Which were found to be present in all the extract of the plant 
parts and they are of tremendous significance and interest in 
pharmaceutical research.( Rao et al., 2003, Okwu & Okwu., 2004).

It also contains carbohydrates. The carbohydrates in food are of major 
interest in relation to chronic diseases. Different types of 
carbohydrates give to different glycemic responses, and also able to 
inspire lipogensis . The result aquired in this study thus suggests that 
the identified phytochemical compounds may be the bioactive 
constituents and these plants are proving to be a valuable reservoir of 
bioactive compounds of substantial medicinal merit.

Phenolic compound of plant acts as primary antioxidants or free 
radical scavenger (Ayoola  et al., 2008). Phenolic compounds are a 
class of antioxidant agents which act as free radical terminators and 
their bioactivities may be related to their abilities to chelate metals, 
inhibit lipoxygenase and scavenge free radicals (Shahidi et al., 1992). 
It is well-known that phenolic compounds contribute to quality and 
nutritional value in terms of modifying color, taste, aroma, and flavor 
and also in providing health beneficial effects. They also serve in plant 
defense mechanisms to counteract reactive oxygen species (ROS) in 
order to survive and prevent molecular damage and damage by 
microorganisms, insects, and herbivores (Vaya et al., 1997). The 
phenols contain hydroxyls that are responsible for the radical 
scavenging effects mainly due to the redox properties . According to 
recent reports, a highly positive relationship between total phenol and 
antioxidant activity appears to be the trend in many plant species.

The reducing power activity of the compounds could serve as a 
significant indicator of the antioxidant potential, in this study this were  
assessed this property by measuring the ability of the extract  to 
transform Fe3+ to Fe2+ and to donate an electron( Rao et al ., 2010). 
The ability of the extracts to reduce Fe3+ could be attributed either to 
the reducing agents such as phenol groups and the number or/and the 
position of the hydroxyl molecule on these groups.

The natural compounds are usually occurring with some non-
enzymatic compounds such as ascorbic acid, phenolic compounds, 
flavanoids etc; therefore the discovery of natural antioxidant is a major 
research area now a day. In my study the antioxidant property of the 
extract were assessed by using phoshomolybdenum method . 

Brine shrimp nauplii have been used previously in a number of 
bioassay systems. The brine shrimp assay has advantage of being rapid 
(24hrs), in expensive and simple. It easily utilizes a large number of 
organisms for statistical validation and requires no special equipment 
and a relatively small amount of simple. It is a well-situated 
preliminary toxicity test since brine shrimp are highly sensitive to a 
variety of chemical substance (Franssen et al., 1997).the result of the 
brine shrimp lethality bioassay indicates the presence of active 
cytotoxic component present in the extract. 

The antibacterial effect was determined using the disk diffusion 
method as outlined in. The zones of bacterial inhibition were measured 
to the nearest whole millimeter (mm). Diameter of zone of inhibition 
>10 mm were considered active . The antibacterial activity found in the 
plant extracts have been attributed to some of the secondary 
metabolites (Cowman, 1999). The MIC of the given sample was 
estimated by using MTT (3-4, 5-dimethylthizol -2-yl-2, 5-

S.NO Conc µg/ml Volume (µl) Optical density
Ascorbic acid Extract (test)

1. 25 1 0.20 0.50
2. 50 2 0.36 0.12
3. 75 3 0.52 0.26
4. 100  4 0.69 0.40
5. 125  5 0.85 0.55

S.
No

Concentration Of extraction 
(mg/ml)

No.of eggs Observation 
dead/hatched

1 50 50 Dead LI stage

2 25 50 Dead L1 stage
3 12.5 50 Dead L1 stage
4 6.25 50 Dead L1 stage
5 3.125 50 Dead L1 stage
6 1.5625 50 Dead L2 stage

6. Steroid +
7. Carbohydrate +
8. Reducing sugar +
9. Phylobatannin +
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diphenyltetrazolium bromide (Sette et al., 2006 Buatong et al., 2011). 

In the search for natural anthelmintics, in vitro tests are used as 
preliminary studies of plants. In these tests, the plant extracts are 
directly placed in contact with the eggs,  larvae or adult parasites to 
evaluate the effect on egg hatching, larval development or motility and 
mortality of adult worms (Hammond, 1997). The anthelmintic activity 
of the extract may be attributed to presence of phytochemicals, like 
Saponins destabilize membranes and increase cell permeability by 
combining with membrane-associated sterols (Gee et al.; 1988). The 
use of botanical anthelmintics has been proposed as an alternative 
strategy for the control of gastrointestinal nematode infections in order 
to reduce the belief on chemical anthelmintic treatments and to setback 
the selection and the transmission of anthelmintic resistances in worm 
populations (Hoste et al., 2006).

V. Conclusion
The enduring medication of antibiotic, over treatment of synthetic 
antioxidants and chemical anthelmintic treatment  has a possibility for 
causing wellbeing hazards and side effects . The chief aim of this study 
was to find a natural therapeutic compound which  can be an substitute 
in treating with drug. The present study throws light into the depth of 
phytochemicals which posses' unique characteristics. In futher study  
these phytochemicals and bio active molecules should be quantified 
and detailed studies have to be conducted to reveal the structure of the 
compounds. The bio active molecule should be developed and can be 
reached in market level. Hence this study was conducted to   reveal the 
importance of biomolecules from Garciniagummi-gutta..
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