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Phytochemical screening of primary and secondary metabolites in four

species of Ipomoea (I.aquatica, I.batata, I.carnea, I.palmata)- an

underutilized ethnomedicinal weeds of Jharkhand

Abstract- The present study deals the screening of primary and secondary metabolites in four underutilized weed

species of Ipomoea (I.aquatica, I.batata, I.carnea, I.palmata). Screening was done in aqueous extract by using standard

protocol. The result shows the presence of primary metabolites (carbohydrate and protein) in all the selected weed

species. For screening of secondary metabolites test for saponin, tannin, phenol, glycoside, terpenoid, steroid and

flavonoid was done. The result shows the presence of steroid, tannin, phenol, alkaloid and terpenoid in all the selected

species. Saponin was highest in both I.palmata and I.carnea while flavonoids are absentin I.carnea. In I.batata

glycosides and saponin are absent and in I.aquatica all the screened phytochemicals were present. The process was

doneto see the status of nutritional and therapeutic uses of these underutilized weed species.
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INTRODUCTION

The family Convolvulaceae comprises about 1650

predominantly tropical species. The genus Ipomoea,

comprises the largest number of species within the

Convolvulaceae with approximately 500-600 species1. This

family is dominated by twinners or climbers, woody or

herbaceous plants having heart-shaped leaves and funnel-

shaped flowers2. It occurs in the tropical as well as

temperate region of the world3. The species of this genus

are mainly distributed throughout the South and Central

America countries, and Tropical Africa territories. Since

time immemorial the genus Ipomoea have been used for

nutritional, medicinal, ritual and agricultural purpuses4.

27(PS).

*Corresponding author :

 Phone : 9934199696

 E-mail : ladlyrani@gmail.com

Medicinal properties of some species of genus

Ipomoea are mentioned here. I. aquatica is used as blood

purifier, roots are used for the inhibition of prostaglandin

synthesis5. Plants are used to treat diabetes and obesity6,

blood purifier, Urinary tract infection, emetic, mild,

purgative and used as antidote for opium and arsenic

poisoning. It is used against liver complaints, nosebleed

and high blood pressure7. Plant extract possesses

antibacterial activity against E.coli, P.aeruginosa and

B.subtilis8. Leaves of I.batata can be used as effective

and eco friendly control of mosquitos causing dengue,

Urinary tract infection, Malaria and filariasis. It is folk

therapy for asthma bug bites, burns, fever, ciguatera,

diarrhea, nausea, spleenosis, stomach distress tumors and

whitlows9. Aqueous extract of I.cairica showed anti-RSV
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(Respiratory syncytial virus) activity10. Ethanolic extract

presents antinociceptive effect11,12. It posses antioxidant

and anti-inflammatory activity13. It inhabited the replication

of human immunodeficiency virus14. Medicinally it is used

as an antioxidant, anti-inflammatory, antiviral and highly

potent against malaria15. I.campanulata used as antidote

to snake poison16. I.carnea possesses antioxidant,

antifungal, antibacterial, antimicrobial, anti-diabetic,

anticancer, anti-inflammatory, immune modulatory, wound

healing and embryo toxic activities. Leaf paste is applied

on Haja (blister between toes and fingers due to fungal

infection)17,18. Some of the species of Ipomoea have been

documented by me in my previous paper among which

four species have been taken into consideration that was

abundantly present in Ranchi and its native areas. Ipomoea

carnea and Ipomoea palmata was found invasive in nature.

Jharkhand is one of the biodiversity rich regions of

India because of its diverse physiographic and climatic

condition. The state is known for the forest tracts of

Chotanagpur plateau and Santhal Pargana with different

types of culture and tradition. Many weeds, herbs, fruits,

vegetables and seeds are consumed by the tribals as an

alternative staple food. In Jharkhand, many species of

Ipomoea (I.carnea, I.cairica, I.alba, I.digitata, I.aquatica,

I.quamoclit etc.) are found growing on waste area generally

disturbed soil, forest margin, open road lands, fences and

growing near water waste as weed. In Jharkhand this plant

species shows a luxuriant growth and is also used as a

conventional nutritional supplement. But most of the

species are still underutilized and are being destroyed

rapidly from various places. Reason may be treating the

plant as weed, changing climate and its less economic

exploitation, due to urbanization, industrialization and lack

of knowledge about its utility. Phytochemical screening is

the first essential step taken to see the status of nutritive

and therapeutic uses of these plants.

METHODOLOGY

Plants were collected from Ranchi and its native area

and authenticated in university Department of Botany,

Ranchi University, Ranchi. The fresh leaves were plucked,

washed with tap water followed by distilled water and

then air dried. The dried leaves were powdered and stored

in a air tight container.

Plant extract preparation: 5gm leaves were added

to 200ml distilled water and kept in magnetic stirrer at 50-

60oC for an hour in reflux condition. The extract was filtered

using Whatsmann no. 1 filter paper. The extract was kept

in refrigerator for further process.

i. Test for Carbohydrate: Molish test: 2ml extract

mixed with few drops of Molish reagent. 2ml

sulphuric acid poured carefully along side of test

tube, appearance of violet ring interphase indicates

the presence of carbohydrate.

ii. Protein test; Ninhydrin’s test: 2 drops of

2%Ninhydrin solutionis added to 1ml of extract

andheat and observed for blue or violet colour.

iii. Test for Tannins: To 1 ml of the extract is taken

in a test tube and 2ml of 5% FeCl
3
 is added to it.

Formation of dark blue or greenish black colour

indicate the presence of tannin .

iv. Test for phenols: 1ml of plant extract is taken in

a test tube and few drops of of FeCl
3
 solution is

added to it. Formation of blue green colour and

indicate the presence of phenols.

v. Test for Glycosides: (Salkowski test) To 1 ml

of plant extract, 1 ml FeCl3 (5%), and equal

amount of acetic acid is added in a test tube, then

few drops of H
2
SO

4
 is added to the mixture.

Greenish blue colour indicates the presence of

glycosides.

Keller-kilani test- 5ml extract taken in a test

tube 2ml glacial acetic acid and 1-2 drops of 2%

FeCl
3 
added to it. Mixture poured in other test tube

containing 2ml H
2
SO

4
. Brown ring in interphase

indicate the presence of glycoside.

vi. Test of Saponin: Foam test: A small amount of

extract was added to distilled water and shaken

vigorously formation of persistent froth indicates

the presence of saponin.

vii. Test for Steroids: Salkowski test: 1 ml of extract

was added to 1 ml of chloroform and 1ml of

concentrated H
2
SO

4
. Formation of cherry or

bluish red colour in chloroform layer shows the

presence of steroid.

viii.Test for flavonoid: 1ml extract mixed with 2ml

2%NaOH. Intense yellow colour indicates the

presence of flavonoid.

ix. Test of alkaloid: 1ml extract added to 5ml 1%

HCl on steam bath few drops of Dragondroffs

reagent added to it. Formation of reddish brown

ppt indicates the presence of alkaloid.
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RESULT & DISCUSSION

Table 1 : Showing the presence of phytochemicals in different species of Ipomoea

Sp. of Ipomoea Steroid Glycoside Saponin Tannin & 

phenol 

Flavonoid Terpenoid Carbohydrate Protein Alkaloid 

I.aquatica + + + + + + + + + 

I.batata + - - + + + + + + 

I.carnea ++ ++ ++ ++ - ++ + + + 

I.palmata ++ + ++ + + + + + + 

The study showed that the aqueous extract of the

leaves of Ipomoea of all the selected species contain protein

and carbohydrate i.e., primary metabolites and in secondary

metabolites steroid, tannin, alkaloid, phenol and terpenoids

are present in all the species. Glycosides and saponin are

absent in I.batata and flavonoid is absent only in I.carnea.

In I.aquatica all the screened phytochemicals were

present.

The presence of these bioactive phytochemical

constituents of the plant shows different types of physical

effects on the human body. Studies support that

polyphenols prevent many cardiological, neurodegenerative

diseases, osteoporosis, cancer and diabetes. Various animal

based experiments had supported the protective effects

of polyphenols in neurodegenerative disorders and brain

function deterioration. Antioxidant properties of polyphenols

have been studied widely but its mechanism of action is

more than prevention of oxidative stress. As antioxidant

they improve cell survival19.

Flavonoids acts against bacterial, viral, cardiovascular

diseases, cancer and other age related diseases. These act

as secondary antioxidant and as a defence mechanism in

plant tissues against biotic and abiotic stresses. Their

functional hydroxyl group is responsible for scavenging

free redicals and chelating metal ions In addition there

hepatoprotective, antibacterial, anti- inflammatory, anti viral

and anti cancerous activities have been also reported20.

Alkaloids are being used as medicines, drugs in

mixture, teas and poultices and for more than 4000 years.

It contain different physiological activities in humans as

well as in animals. Many alkaloids are used as caffeine

(Psychostimulant), codeine (Anti tussive agent that

suppresses the coughing reflex), cocaine (local

anaesthetic), morphine (analgesic) and quinine

(antipyretic)21.

Various classes of terpenoids have shown cytotoxicity

against variety of tumor cells and anticancer properties in

animals. These compounds have been reported in reduction

of oxidative stress, suppression of inflammation, induction

of apoptosis, regulation of cell cycle, inhibition of cell

proliferation and different signal transduction pathways.

In the present investigation, we found that all the selected

plant species contain phenol and flavonoids22.

Plant steroids are the phytoconstituents found in both

plant and animal kingdom. A specific class of steroids,

glucocorticoids is widely used for the suppression of

inflammation in chronic inflammatory diseases which are

associated with increased expression of inflammation genes

by binding to glucocorticoid receptors on multiple signaling

pathways. However, some adverse effects are also seen

due to their prolong uses such as immunosuppression,

hypertension, osteoporosis and metabolic disturbance23.

Saponins are compounds having high molecular

weight of sugar molecule and triterpene or steroid aglycon,

so there are two types of saponins; triterpene saponins

and steroid saponins. These are therapeutically important

as they show hypolipidemie and anticancer activity of

cardiac glycosides24. Phenolic groups these are used as

antiseptic. In ayurvedic medicine system, tannin rich plants

are used to treat leucorrhoea, diarrhea and rhinnorhoea25.

Glycosides are the phytochemicals used to treat congestive

heart failure and cardiac arrhythmea. These compounds

work by inhibiting the Na+/K+ pump26.

So through phytochemical screening one could detect

the various important compounds which could be used as

the base of modern drugs for curing various diseases. It

is reported that the polyphenolic compounds, as like

phenolic acids, flavonoids and tannins, commonly found

in different plants and exert multiple biological response27.
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Picture 1 : Preparation of extract of different species of Ipomoea

Picture 2: Phytochemical screening of primary metabolites (carbohydrate and protein)

Picture 3: Screening of saponin and glycosides
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Picture 7: Screening of flavonoidPicture 6: Screening of tannin and phenol

Picture 4: Screening of steroid and alkaloid Picture 5:  Screening of terpenoid

CONCLUSION

On the basis of result, it can be concluded that all

the selected plant species contain high amount of

phytoconstituents except I.batata in which glycoside and

saponin are absent. Further work is needed to analyse more

information about these valuable, non toxic and natural

compounds so that they can be used in different

pharmaceutical purposes. The presence of various primary

and secondary metabolites indicates that the above plants

have various pharmacological uses and can show

antimicrobial activity.
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