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Abstract: Objective: To evaluate the possible phytoconstituents present in fruits and aerial
parts of Coccinia indica (L.) used as traditional medicine by the inhabitants of North Eastern
region of India. Methods: Preliminary phytochemical analysis was carried out by various
standard qualitative tests of different fractions of the ethanolic extracts, described by
Harbone. Result: The phytochemical screening of the fruit extract of Coccinia indica showed
presence of various secondary metabolites like flavanoids, pterocarpans, alkaloids,
triterpenoids, phytosterols and saponin glycosides while aerial part extracts of Coccinia indica
were enriched with alkaloids, phenolic compounds and tannins, phytosterols and triterpene,
flavanoids, saponins, and coumarins in their respective fractions. Conclusion: The findings will
provide the foundation for future research regarding the isolation, quantification and
characterization of bio-active phytoconstituents from Coccinia indica along with their possible
pharmacological potential in-vivo and in-vitro.
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INTRODUCTION
North Eastern part of India has rich ancient heritage of traditional medicine 1. From last two
decades, the utility of medicinal plants have been phenomenally increased due to their vast
chemical biodiversity as World Health Organization advocated traditional medicines as safe
remedies 2. The Silent valley of the North eastern hilly areas preserves the true bio-diversity of
Indian Territory with more than 700 various species of traditional medicinal plants 3. The
conventional therapeutic experiences of an array of bioactive phytoconstituents from those
species, over hundreds years are considered as valuable remedial recipe to treat various acute
and chronic disorders. Among them, Coccinia indica (C. indica) of Cucurbitaceae family
commonly known as Little gourd (English), Kunduri (Assamese) is a well explored folkloric
medicinal plants among various tribes of Assam to treat diabetes along with various acute to
chronic ailments 4.
C. indica is a perennial climber grows in dry hilly areas in tropical and sub-tropical climate. It is
slightly bitter in taste and mild warming in action with calming, strengthening and antiinflammatory property 5. Classical Ayurvedic literatures describe its potentiality as to regulate
the nervous system (Vata), venous system (Pitta) and arterial system (Kapha) essential to
restore health 6. It is used as folkloric medicine to treat diabetes, jaundice, asthma and various
inflammatory conditions 7. Recent pharmacological studies reveal it possess hypoglycemic,
hypolipidemic and antioxidant and free radical scavenging properties 8-10.
Although, very few research reports had been cited on isolation of the phytoconstituents from
C. indica but in detail literature regarding the phytochemical screening of the plant has not
being reported. Hence, with this scientific background, an attempt had been made to explore
the possible phytoconstituents present in different fractions of the ethanolic extracts of fruits
and aerial parts of C. indica obtained from North Eastern region of India.
MATERIALS AND METHODS:
Collection and authentication of plant material:
The whole plant of C. indica was collected from Narengi, Kamrup district of Assam in June,
2017. The plants yield maximum phytoconstituents during the flowering and fruiting season in
May-July; hence, they had been collected during that period.
The collected plant materials were washed and shade dried. The dried raw materials were
pulverized to coarse powder (sieve no. 60) and stored in air tight container for extraction. The
photographs of fruits and aerial parts of C. indica are given in figure 1.

Available Online at www.ijprbs.com

89

Research Article
CODEN: IJPRNK
Impact Factor: 5.567
Atanu Bhattacharjee, IJPRBS, 2018; Volume 7(4): 88-97

ISSN: 2277-8713
IJPRBS

Figure 1: Fruits and aerial parts of C. indica (L.)
Authentication:
The plant had been identified and authenticated by Prof. (Dr.) Partha Pratim Baruah, Professor
and Head, Department of Botany of Guwahati University, Guwahati (specimen no.: 18395 dated
10.02.2018). The herbarium of C. indica (voucher specimen no. AdtU/Hb-01/2017) was
preserved in the institution.
Preparation of the extracts:
100 gm each coarsely powdered raw material of fruit and aerial parts of the plants were
extracted separately by cold maceration with ethanol for 3 days, with frequent shaking for first
day and occasional stirring for the remaining days at room temperature. The process was
repeated once more in order to increase the yield. The extracts were combined and filtered
through Whatman No. 1 filter paper and concentrated by rotary flash evaporator at 400C
temperature under reduced pressure and stored in deep freezer at -200C. The yield of ethanolic
extracts of the fruits and aerial parts of C. indica were found 12.42% w/w and 16.18 % w/w
respectively.
The concentrated ethanolic extracts of both the plants were subjected to fractionation with
different solvents with increasing order of polarity (petroleum ether, chloroform, ethyl acetate,
n-butanol and methanol)11. A flow chat of detailed method of extraction and fractionation is
given in figure 2.

Available Online at www.ijprbs.com

90

Research Article
CODEN: IJPRNK
Impact Factor: 5.567
Atanu Bhattacharjee, IJPRBS, 2018; Volume 7(4): 88-97

ISSN: 2277-8713
IJPRBS

Plant material (Powdered drug)
Macerated with ethanol

Ethanolic extract
Subjected to successive fractionation

Pet. Ether

Chloroform

Ethylacetate

(8 x 500 ml)

(8 x 500 ml)

(8 x 500 ml)

Pet. Ether
extract

Chloroform
extract

Ethyl acetate
extract

n- butanol

(8 x 500
ml)
n- butanol
extract

Methanol

(8 x 500
ml)
Methanol
extract

Fractions were subjected for preliminary phytochemical screening
Figure 2: Schematic diagram of extraction and fractionation of fruits and aerial parts of C.
indica
Preliminary phytochemical screening:
The crude fractions of C. indica were subjected to different qualitative phytochemical screening
to identify the presence of various phytoconstituents as described by Harborne 12. Various
phytochemical examinations were carried out based on following tests.
1. Detection of alkaloids: Extracts were dissolved individually in dilute Hydrochloric acid and
filtered.
i. Mayer’s Test: Filtrates were treated with Mayer’s reagent (Potassium Mercuric Iodide).
Formation of a yellow coloured precipitate indicates the presence of alkaloids.
ii. Wagner’s Test: Filtrates were treated with Wagner’s reagent (Iodine in Potassium Iodide).
Formation of brown/reddish precipitate indicates the presence of alkaloids.
iii. Dragendroff’s Test: Filtrates were treated with Dragendroff’s reagent (solution of Potassium
Bismuth Iodide). Formation of red precipitate indicates the presence of alkaloids.
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iv. Hager’s Test: Filtrates were treated with Hager’s reagent (saturated picric acid solution).
Presence of alkaloids confirmed by the formation of yellow coloured precipitate.
2. Detection of carbohydrates: Extracts were dissolved individually in 5 ml distilled water and
filtered. The filtrates were used to test for the presence of carbohydrates.
Molisch’s Test: Filtrates were treated with 2 drops of alcoholic α-naphthol solution in a test
tube. Formation of the violet ring at the junction indicates the presence of Carbohydrates.
Benedict’s Test: Filtrates were treated with Benedict’s reagent and heated gently. Orange red
precipitate indicates the presence of reducing sugars.
Fehling’s Test: Filtrates were hydrolysed with dil. HCl, neutralized with alkali and heated with
Fehling’s A & B solutions. Formation of red precipitate indicates the presence of reducing
sugars.
3. Detection of glycosides: Extracts were hydrolysed with dil. HCl, and then subjected to test
for glycosides.
Modified Borntrager’s Test: Extracts were treated with Ferric Chloride solution and immersed
in boiling water for about 5 minutes. The mixture was cooled and extracted with equal volumes
of benzene. The benzene layer was separated and treated with ammonia solution. Formation of
rose-pink colour in the ammonical layer indicates the presence of anthranol glycosides.
4. Legal’s Test: Extracts were treated with sodium nitropruside in pyridine and sodium
hydroxide. Formation of pink to blood red colour indicates the presence of cardiac glycosides.
5. Detection of saponins:
Froth Test: Extracts were diluted with distilled water to 20ml and this was shaken in a
graduated cylinder for 15 minutes. Formation of 1 cm layer of foam indicates the presence of
saponins.
Foam Test: 0.5 gm of extract was shaken with 2 ml of water. If foam produced persists for ten
minutes it indicates the presence of saponins.
6. Detection of phytosterols
Salkowski’s Test: Extracts were treated with chloroform and filtered. The filtrates were treated
with few drops of Conc. Sulphuric acid, shaken and allowed to stand. Appearance of golden
yellow colour indicates the presence of triterpenes.
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Libermann Burchard’s test: Extracts were treated with chloroform and filtered. The filtrates
were treated with few drops of acetic anhydride, boiled and cooled. Conc. Sulphuric acid was
added. Formation of brown ring at the junction indicates the presence of phytosterols.
7. Detection of phenols:
Ferric Chloride Test: Extracts were treated with 3-4 drops of ferric chloride solution. Formation
of bluish black colour indicates the presence of phenols.
8. Detection of tannins:
Gelatin Test: To the extract, 1% gelatin solution containing sodium chloride was added.
Formation of white precipitate indicates the presence of tannins.
9. Detection of flavonoids:
Alkaline Reagent Test: Extracts were treated with few drops of sodium hydroxide solution.
Formation of intense yellow colour, which becomes colourless on addition of dilute acid,
indicates the presence of flavonoids.
Lead acetate Test: Extracts were treated with few drops of lead acetate solution. Formation of
yellow colour precipitate indicates the presence of flavonoids.
10. Detection of proteins and aminoacids
Xanthoproteic Test: The extracts were treated with few drops of conc. Nitric acid. Formation of
yellow colour indicates the presence of proteins.
Ninhydrin Test: To the extract, 0.25% w/v ninhydrin reagent was added and boiled for few
minutes. Formation of blue colour indicates the presence of amino acid.
11. Detection of diterpenes
Copper acetate Test: Extracts were dissolved in water and treated with 3-4 drops of copper
acetate solution. Formation of emerald green colour indicates the presence of diterpenes
RESULT:
The crude ethanolic extracts of fruits and aerial parts of C. indica showed presence of diverse
phytochemicals in their respective fractions. A total of 5 different types of fractions from
individual extracts were prepared to test the availability of 10 phytoconstituents viz. alkaloids,
phenols, flavanoids, saponins, phytosterols and triterpene, tannins, carbohydrates, proteins,
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carboxylic acid and coumarins. Hence, in total 50 (5 X 10) qualitative test were performed for
each extract. The results were tabulated in the table 1.
Table 1: Preliminary phytochemical screening of fruits and aerial parts of C. indica
Compounds

Ethanolic extracts
Pet. Ether

Chloroform

Ethyl
acetate

n-butanol

Methanol

A

B

A

B

A

B

A

B

A

B

Alkaloids

-

-

++

+

++

+

+

-

-

-

Phenols

-

-

+

-

+

+

++

++

+++

++

Flavanoids

-

-

-

+

++

+

++

+

+++

++

Saponins

-

+

+

+

++

-

++

-

-

-

and +

+

+

+

++

++

++

+

+

-

Tannins

-

-

+

+

+

++

++

++

+++

++

Carbohydrates

-

-

-

-

+

+

+

++

+

++

Proteins

-

-

-

-

-

-

-

-

-

-

Carboxylic acid

-

-

-

-

-

-

-

-

++

-

Coumarins

-

-

-

-

+

-

++

+

++

++

Total

1

2

5

5

8

6

8

6

7

5

Phytosterols
Triterpene

A: Fruits; B: Aerial parts; (-) absent; (+) low; (++) average; (+++) high
The ethyl acetate and n-butanol fractions of C. indica fruits showed maximum occurrence of
phytoconstituents (8/10), followed by methanol extracts (7/10). The chloroform fraction
showed presence of 5 different phytoconstituents. The petroleum ether extract showed
presence of phytosterols and triterpenoid compounds. The phenolic compounds and tannins
were present in all the extracts except petroleum ether. Alkaloids were present in chloroform,
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ethyl acetate and n-butanol fractions where as carbohydrates, coumarins and flavanoid
glycosides showed their occurrence in ethyl acetate, n-butanol and methanol extracts. Proteins
were found to be absent in all the fractions. Presence of carboxylic acid was identified in
methanol fraction only.
The ethyl acetate and n-butanol fraction of C. indica aerial parts showed maximum occurrence
of phytoconstituents (6/10). The chloroform and methanol fractions were rich with 5 different
types of phytoconstituents where as petroleum ether fraction was found to possess phenolic
compounds and saponins. Flavanoids and tannins gave positive response for all the fractions
except petroleum ether. Alkaloids were present in chloroform and ethyl acetate fractions.
Carboxylic acid was absent in all the fractions. Carbohydrates were tested positive in ethyl
acetate, n-butanol and methanol fractions where as coumarins were observed in n-butanol and
methanol fractions. Phytosterols and triterpene were identified in chloroform, ethyl acetate
and n-butanol fractions.
DISCUSSION:
C. indica posses wide range of therapeutic potential which may be associated with their
bioactive secondary metabolites. Hence, an exhaustive phytochemical screening was
performed to explore the possible phytoconstituents of both the plants with ten different
fractions. Out of ten fractions, nine fractions were tested positive for phytosterols and
triterpenoids where as tannins illustrated their existence in eight fractions. Phenolic
compounds were present in seven fractions and flavanoid and saponin glycosides were
observed in six fractions. Alkaloids, coumarins glycoside and carbohydrates were found in five
fractions while proteins were tested negative in all the fractions.
Phytochemicals such as saponins are used traditionally as anti-diabetic, hypoglycemic,
hypocholesteromic, and hemolytic drug where as tannins are being valued for anti-diarrheal,
astringent property 13-15. Antioxidant profiles of flavanoid glycosides are well established and
associated with several CVS, CNS beneficial effects 16. Alkaloids are very famous for 7their
psychoactive potential along with anti-diabetic and cardio protective activity 17. Steroids and
triterpenoids showed hypocholesteromic, analgesic properties 18. These observations cited on
various phytochemicals support our findings on the usefulness of C. indica. Therefore, bioassay
guided isolation, identification and characterizations along with in depth research to reveal the
structure-activity relationship of these bioactive constituents are essential. Hence, we
recommend further research on these plants to quantify and establish various pharmacological
activities of these phytoconstituents.
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