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ABSTRACT

The present study was conducted to investigate phytochemical screening, antibacterial activity, MIC and MBC
values and antioxidant activities of different solvent extracts viz., Hexane, Benzene, Chloroform, Ethyl acetate,
Acetone and Methanol extracts of 1pomoea pes-caprae whole plant. Phytochemical screening was carried by using
standard protocols, antibacterial activity was carried out by using Agar well diffusion method, MIC and MBC by
broth dilution method and antioxidant activity was determined by DPPH free radical scavenging assay. The results
exhibited the occurence of diffrent phytochemicals, showed significant antibacterial zone of inhibitions. MIC values
ranged from 12.5 mg/ml to 75mg/ml and MBC values from 25 mg/ml to 100 mg/ml. The plant showed good
antioxidant activity with Acetone extract (90.89%) and Ethyl acetate extract (77.73%). On the whole, this plant was
found to be very important as a source for bioactive principle and natural antioxidants.
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INTRODUCTION

Mangrove forests have played an important rolehi $ocio-economic life of the people. The mangrforests
have several valuable medicinal plants that arel uisemedicinal fields [1]. Mangroves have been arse of
interest for their novel natural products as theptain biologically active antiviral, antibacteriahd antifungal
compounds. They provide a rich source of phytochalsilike steroids, saponins, tannins, alkaloids titerpenes
[2]. Now-a-days, the indiscriminate use of commareintimicrobial drugs has caused multiple drugstaace in
human pathogenic microorganisms [3]. In additionthits problem, hypersensitivity, immune-suppressam
allergic reactions may also occur sometimes dubedcadverse effects of antibiotics on the host T4js situation
forced the scientists to search for new and effectintimicrobial agents to replace the currentmegis.|pomoea
pes-caprae (L.) R.Br. also known as Beach Morning Glory or @®#&oot, is a common pan tropical creeping vine
and belongs to the family Convolvulaceae. The ekt the leaves has the astringent, diuretic anditlve
properties and also used to cure rheumatism. It Hiakgical activity like antioxidant, analgesic caranti-
inflammatory, antispasmodic, anticancer, antinqaiee, antihistaminic, insulogenic and hypoglycenst |. pes-
caprae has the potential in scavenging free radicals ardhe a vital source of antioxidant phytochemicalse
present investigation deals with the screening dliminary phytochemicals present in the plant @ots,
antibacterial activity, MIC and MBC values and amtdant activity of different solvent extracts kgfomoea pes-
caprae plant.
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MATERIALS AND METHODS

Preparation of the plant extracts

Ipomoea pes-caprae (L.) R.Br. plant was collected from Nizampatnam Igeove forest, Andhra Pradesh, India. The
whole plant was thoroughly washed and dried in ehatie dried plant material was made into a coposeder by
means of electrical grinder. The dried, powdereghpimaterial was extracted in different solvents,viHexane,
Benzene, Chloroform, Ethyl acetate, Acetone andhifebl. The resulted extracts were filtered and then
concentrated on a roto evaporator and the resuttanie extracts were preserved in sterile, airt toggimtainers for
further analysis.

Phytochemical screening
Reagents used for the different phytochemical tests
The following reagents were prepared and tests waamged out according to standard protocols.

Mayer’s reagent:
Mercuric iodide of 1.36 gm was dissolved in 60 nilveater and mixed with a solution containing 5 g o
Potassium iodide in 20 ml of water.

Dragendroff's Reagent:
Basic bismuth nitrate (1.7 gm) and tartaric acid ¢2n) were dissolved in 80 ml of water. This santivas mixed
with a solution containing 16 gm potassium iodidd 40 ml water.

Fehling’s solution- A:
Copper sulphate of 34.64 gm was dissolved in auréxof 0.5 ml of sulfuric acid and sufficient waterd made up
to 500 ml.

Fehling’s solution- B:
Sodium potassium tartarate of 176 gm and sodiunmaxydie of 77 gm were dissolved in sufficient waaed made
up to 500 ml.

Benedicts Reagent:
Cupric sulphate (1.73 gm), sodium citrate (1.73 @gmdl anhydrous sodium carbonate (10 gm) were disddh
water and the volume was made up to 100 ml.

Molisch Reagent:
Purea -naphthol of 2.5 gm was dissolved in 25 ml of atila

Liebermann- Burchard Reagent:
Acetic acid (5 ml) was carefully mixed under cogliwith 5ml concentrated sulfuric acid. This mixtwras added
cautiously to 50 ml absolute ethanol with cooling.

The following qualitative tests were done to findt ¢the presence or absence of phytochemical coastd like
Carbohydrates, Tannins, Steroids, Saponins, TerggnBoluble starch, Flavonoids and Alkaloids.

Test for flavonoids

a) Ferric chloride test

Two ml of the test solution was boiled with digdl water and filtered. Then, few drops of 10% &eofhloride
solution were added to the 2 ml of filtrate. A grisk-blue or violet coloration indicates the preseof a phenolic
hydroxyl group.

b) Shinoda’s test

Five grams of each extract was dissolved in ethamdividually, warmed and then filtered. Small pecof
magnesium chips were then added to the filtrate@d by few drops of conc. HCI. The pink, orangered to
purple coloration indicates the presence of flavdsio
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¢) Sodium hydroxide test

Extract of 0.2 gm was dissolved in water and fdterTo this, 2 ml of the 10% aqueous sodium hydi®xvas
added to produce yellow coloration. A change irocdtom yellow to colorless on addition of dilutgdrochloric
acid was the indication for the presence of flavdso

d) Leadacetate test
Extract o f 0.5 gm was dissolved in water and itk To the 5 ml of each filtrate, 3 ml of lead tate solution was
added. Appearance of a buff-colored precipitatécatds the presence of flavonoids.

Test for alkaloids

Five grams of crude powder was stirred with 1% aggeHCl on water bath and then filtered. To thel filtnate,
few drops of Dragendroff's reagent was added. GeaRgd precipitate indicates the positive resudtamother 1 ml
filtrate, few drops of Mayer’s reagent was added appearance of buff- colored precipitate revéadspresence
of alkaloids.

Test for soluble starch
Crude extract of 0.2 gm was boiled in 1 ml of 5% HKQcooled and acidified with $$50,. Yellow coloration
indicates the presence of soluble starch.

Test for Saponins
Crude powder of 0.5 gm was shaken with water iash tube and it warmed in a water bath. The persigtoth
indicates the presence of saponins.

Test for terpenoids
Five grams of crude extract was dissolved in ethaho this, 1 ml of acetic acid was added followg conc.
H,SO,. A change in color from pink to violet confirmsetpresence of terpenoids.

Test for steroids

a) Salkowskii test

In 2 ml of chloroform, 0.2 gm of extract was dissml and added the conc,30,. The development of reddish
brown color at inter phase indicates the presehsteooids.

b) Keller-Killiani test
To 0.5 ml of test solution, 2 ml of 3.5% FgCtmall amount of glacial acetic acid and 2 ml ofic HSO,were
added carefully. Appearance of reddish brown rinigter phase is a positive indication for the prese of steroids.

c¢) Liebermann-Burchard test

To 0.2 gm of each extract, 2 ml of acetic acid wdded and the solution was cooled well in ice feéld by the
addition of conc. SO, carefully. Color development from violet to bluelduish-green indicates the presence of a
steroidal ring (i.e. aglycone portion of cardiagaglside).

Test for carbohydrates

a) Molisch’s test

Two ml of Molisch’s reagent was added to the extract dissolved stilldd water and 1 ml of conc.,BO, was
dispensed along the walls of the test tube. Theéureéxwas allowed to stand for two minutes and tttikrted with 5
ml of distilled water. Formation of a dull violeblor at the inter phase of the two layers indicdbespositive test
for carbohydrates.

b) Fehling’s test(for free reducing sugars)
The crude extracts were treated with 5.0 ml of irgfd solution (A & B) and kept in boiling water tha The
formation of yellow or red color precipitate indiea the presence of free reducing sugars.

¢) Fehling’s test(for Combined Reducing Sugars)
Extract of 0.5 gm was hydrolyzed by boiling withndl of dilute hydrochloric acid and the resultingluimn
neutralized with sodium hydroxide solution. To tHsw drops of Fehling's solution were added arghtheated on
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a water bath for 2 minutes. Appearance of a reddlislvn precipitate of cuprous oxide indicates thespnce of
combined reducing sugars.

d) Barfoed’s test(for monosaccharide)

In distilled water, 0.5 gm of the extract was diged and filtered. To 1 ml of the filtrate, 1 ml Barfoed's reagent
was added and then heated on a water bath for @tesinReddish precipitate of cuprous oxide fornmatgthe
positive test for the presence of monosaccharide.

Test for tannins:

Crude extract of 0.5 gm was stirred with 10 ml tiled water and then filtered. Few drops of 1&#ric chloride
solution were added to 2 ml of the filtrate. Ocemae of a blue-black, green or blue-green pred¢éitaicates the
presence of tannins.

a) Borntrager's Test:

Extract of 0.2 gm was shaken with 10 ml of benzame then filtered. To the filtrate, 5 ml of 10% aonia solution
was added and then shaken the tube well. Appeard#rmi@k, red or violet color in the ammonical (ley phase
indicates the presence of free anthraquinones.

b) Phlonatanins test:
To 0.2gm of extract, 1% HCI solution was addednfadion of red precipitate indicates the presendamfins.

Antibacterial activity of the plant extracts

Microorganisms used

The antibacterial activity of the crude extractssweletermined by using both Gram positive and Gragative
bacteria. Nine Gram positive bacteria namdigrococcus luteus MTCC 106, Arthrobacter protophormiae MTCC
2682, Rhodococcus rhodochrous MTCC 265, Bacillus subtilis MTCC 441, Saphylococcus aureus MTCC 737,
Bacillus megaterium MTCC 428, Enterococcus faecalis MTCC 439, Sreptococcus mutans MTCC 497 and
Lactobacillus acidophilus MTCC 10307 and six Gram negative bacteria vitcaligens faecalisMTCC 126,

Salmonella enterica MTCC 3858, Proteus wulgaris MTCC 426, Proteus mirabilis MTCC 425, Pseudomonas
aeruginosa MTCC 1688 andenterobacter aerogenes MTCC 10208, were used in this study.

Antibacterial screening by agar well diffusion mettod

Antibacterial screening was determined by agar wiflsion method [6]. Suspensions of different teai@ were
prepared by using 24 hours old bacterial cultukésing these bacterial suspensions, agar plates prepared
individually by following pour plate method. Afteolidification, 6mm diameter wells were punchechgar plate
with a sterile cork borer. Streptomycin standartbéotic was used as positive control in the coriion of 10
ug/ml DMSO. A minute quantity of sterile agar susgien was added to the well and 1@0of the sample, which
was prepared by dissolving 100 mg of sample in bIMSO, was added to each well. In a separaté B&MSO
was also dispensed to maintain the control. Theeplaere incubated at B for 24 hrs. After incubation, diameter
of the zone of inhibition was measured. For eachpba and bacterial species, triplicates were meiath

Determination of MIC and MBC

Minimum inhibitory concentration (MIC) was deterrath by using broth dilution method [6]. Minimum Ibktbry
Concentration and Minimal Bactericidal Concentnat{®BC) were determined at different concentmagiwiz.,
12.5 mg/ml, 25 mg/ml, 50 mg/ml, 75 mg/ml and 100/ml on those bacterial strains which showed zasfes
inhibition against the plant crude extracts. Cdntue was maintained for each test concentrafidre lowest
concentration (highest dilution) of the extractttheoduced no visible bacterial growth (no turbijlin comparison
with the control tubes was regarded as MIC. Howetle MBC was determined by sub culturing the tiisition
without any turbidity on to a fresh drug-free sofitedium and incubated further for 18-24 hours. Mighest
dilution that yielded no single bacterial colonyasolid medium was taken as MBC.

In vitro antioxidant assay

2, 2-diphenyl-1-picryl hydrazyl (DPPH) Free radicalscavenging activity

The DPPH free radical scavenging activity of thiéedént extracts was measured following the stashdaethod [7].
The crude extracts in different concentrations, w20 ug/ml, 200pg/ml, 300pg/ml, 400pg/ml and 50Qug/ml were
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prepared in DMSO. One ml of each concentration mased with 4 ml of the 0.004% (w/v) solution of DRP
prepared in methanol. The reaction mixture was kapincubation in dark for 30 minutes. Methanolsnzsed as
control and Ascorbic acid was used as positive robnThe absorbance was measured at 517 nm. TheHDPP
scavenging activity (%) was calculated by usingftilewing formula

DPPH scavenging activity (%) = [(A- As) / AJ] x 100,
Where, A -- absorbance of the control, As -- absorbandéeplant sample
RESULTS AND DISCUSSION

Phytochemical analysis

The result of the preliminary phytochemical scregnof different solvent extracts d¢fpomoea pes-caprae whole
plant revealed the presence of a wide range ofoghgimical constituents including alkaloids, glydesi, saponins,
flavonoids, tannins, steroids, terpenoids, carbodigd and soluble starch (Table-1). Steroids inetuthe cardiac
glycosides and terpenoids were present in Benz@mgroform, Ethyl acetate and Acetone extracts.eFre
anthraquinones and tannins were found in Benzettgyl Bcetate and Acetone extracts. Saponins, fiadsn
soluble starch and alkaloids were observed in Efftdtate, Acetone and Methanol extracts, excepingap in
Methanol extract. Carbohydrates including monosakdls were present in Ethyl acetate, Acetone aathaihol
extracts. Free reducing sugars were observed irat¢ernd Methanol extracts. Tannins were found inzBee,
Ethyl acetate and Acetone extracts. The reasoth&biological activity of this plant may be duetb@ presence of
various phytochemical constituents. Tannins havenhbeported for their wound healing, anti-inflamargtand
analgesic properties [8]. Terpenoids are reporbebdave anti-inflammatory, anti-viral, anti-malariahhibition of
cholesterol synthesis and anti-bacterial activifly Epidemiologic studies recommend that coron@grhdisease is
opposed by dietary flavonoids. Plants having alkisl@re used in medicines for reducing headachdeargt [10].
Saponin acts as immune modulator by inducing pribginof interleukins and interferons in human bgdy].

Table-1. Phytochemical analysis ofpomoea pes-caprae whole plant extracts in different solvents

S.No. Phytochemicals H Bl C| E| Al M
1. Carbohydrates + - - + 4 4
2. Monosaccharides - - N +I
3. Free reducing sugars H+ - - - I
4. Combined reducing sugars H
5. Tannins - + - + T
6. Free anthraquinones + + 1- F -

7. Steroids ~— + +| +] +] +
8. Cardiac glycosides . 4 A 4 ]

9. Terpenoids -+ o+ + +
10. Saponins - - |+

11. Flavonoids - -- [ [N R
12. Soluble starch [ I I i 4
13. | Alkaloids + + + T

H - Hexane; B - Benzene; C - Chloroform; E - Ethyl Acetate; A - Acetone; M - Methanol

Antibacterial activity

Antibacterial activity oflpomoea pes-caprae whole plant extracts was assessed in terms of abmehibition of
bacterial growth and the results of antibacteri@lvdy against test organisms including both Grpositive and
Gram negative bacteria are shown in Figures 1 artett®/l acetate and Acetone extracts mdmoea pes-caprae
plant have shown larger zone of inhibition agairshrobacter protophormiae, Rhodococcus rhodochrous, Bacillus
subtilis, Enterococcus faecalis, Staphylococcus aureus, Proteus mirabilis, Proteus vulgaris, Enterobacter aerogenes
than the standard antibiotic. Ethyl acetate extragainstBacillus megaterium and Acetone extract against
Sreptococcus mutans showed greater zone of inhibition than the stathdantibiotic. Both Rhodococcus
rhodochrous and Enterobacter aerogenes were found resistant to standard antibiotic bubyEacetate and Acetone
extracts displayed good zone of inhibition on th2dmcteria. Hexane, Benzene, Chloroform and Methextracts
have shown relatively lesser zone of inhibition &ne zones of inhibition photos are given in Platdlants are
important source of potentially useful structuresthe development of new chemotherapeutic agé&hts first step
towards this goal is the in vitro antibacterialiaty assay [12, 13]. The antimicrobial propertytbé plant products
is due to the presence of specific active chentieaiponents. Such specific antimicrobial chemicedsagquired by
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plants as a self defense mechanism to combat nitraktacks and infections in general. These sataatp
chemicals could posses antimicrobial activitiesragidhuman pathogens [14].

Table-2. MIC and MBC (mg/ml) values ofl pomeapes-caprae whole plant extracts

Test organisms Ethyl acetate | Acetone
MIC MBC |MIC |[MBC
Micrococcus luteus MTCC 106 50 75 50 75
Arthrobacterprotophormiae MTCC 2682 25 50 25 50
Rhodococcusrhodochrous MTCC 265 25 50 25 50
Bacillus megaterium MTCC 428 25 50 50 75
Bacillus subtilis MTCC 441 25 50 25 50
Enterococcus faecalis MTCC 439 25 50 25 50
Streptococcus mutans MTCC 497 50 75 25 50
Saphylococcus aureus MTCC 737 12.5 25 25 50
Lactobacillus acidophilus MTCC 10307 50 75 50 75
Alcaligensfaecalis MTCC 126 12.5 25 50 75
Proteus mirabilis MTCC 425 25 50 25 50
Proteus vulgaris MTCC 426 125 25 12.5 25
Enterobacteraerogenes MTCC 10208 50 75 12.5 25
Pseudomonas aeruginosa MTCC 1688 50 75 75 100

Zone of inhibition in mm

Test organisms

B Hexane i Benzene M Chloroform & Ethyl acetate - Acetone = Methanol # Streptomycin

Figure-1. Antibacterial activity of different solvent extracts | pomoea pes-caprae whole plant

MIC and MBC

The two most potent extracts showing antibacteadivity were selected to determine MIC and MBC dhéd
results are presented in Table-2. The lowest MIlQes&l2.5 mg/ml) was observed agaiS&tphyl ococcus aureus,
Alcaligens faecalis, Proteus vulgaris by Ethyl acetate extract and MBC value was 25mghuétone extract showed
12.5 mg/ml MIC value and 25 mg/ml MBC value agairBtoteus vulgaris and Enterobacter aerogenes. Ethyl
acetate and Acetone extracts exhibited 25 mg/ml Milue and 50 mg/ml MBC value again&tthrobacter
protophormiae, Rhodococcus rhodochrous, Bacillus subtilis, Enterococcus faecalis and Proteus mirabilis. Ethyl
acetate extract agairdacillus megaterium and Acetone extract agair&teptococcus mutans displayed 25 mg/ml
and 50 mg/ml MIC, MBC values, respectively. Ethgetate and Acetone extracts agastrococcus luteus and
Lactobacillus acidophilus showed MIC value of 50 mg/ml and MBC value of 7§/ml. MIC value of 75 mg/ml
and MBC value 100 mg/ml were exhibited by Acetortaet againsPseudomonas aeruginosa. The variations in
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the result may be due to the solvents used. Sim#sults have also been reported in earlier studigh some
minor differences [15, 16].

Zone of inhibition in mm

|Test organismsl

| B Hexane i Benzene # Chloroform ® Ethyl acetate .. Acetone & Methanol ﬁStreptomycinl

Figure-2. Antibacterial activity of different solvent extracts | pomoea pes-caprae whole plant

DPPH Free radical scavenging activity of Ipomea pes-caprae whole plant

extracts
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Figure-3. Antioxidant activity of different solvent extracts ofl pomoea pes-caprae whole plant

Antioxidant activity

The antioxidant properties of pomoea pes-caprae have been evaluated by measuring their DPPH frdieala
scavenging activity using different crude extraststhis plant and the results are shown in Figdirécetone
extract exhibited maximum free radical scavengiotivily than other solvent extracts at differenthcentrations.
High DPPH free radical scavenging activity was obse in acetone extract (90.89%) at 5@fml concentration
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followed by Ethyl acetate extract (77.73%), Chlorofi extract (61.74%), Methanol extract (48.21%)nBme
extract (16.97%) and Hexane extract (14.88%). DBfHle free radical method is a sensitive way terd@ne the
antioxidant activity of plant extracts. It has besttown that the scavenging effects on the DPPHahdticreases
sharply with increase in concentration of the s@®@nd standards to a certain extent and henceaatdo be
strongly dependent on the extract concentratior. [Ifie therapeutic potential of natural medicinklnts as an
antioxidant in reducing such free radical indudedue injury, suggests that many plants have adtox activities
that can be therapeutically useful [18].

Plate-1 Antibacterial activity (zones of inhibition) of | pomea pes-caprae total plant extracts

A a) Ethyl acetate extract against b) Ethyl acetate extract againstr
Staphylococcus aureus Alcaligensfaecalis

c) Acetone extract against d) Ethyl acetate extract against
Rhodococcus rhodochrous Arthrobacter protophormiae

CONCLUSION

This study has revealed the presence of differdnttgechemicals, antibacterial and antioxidant atiési of
mangrove plantpomoea pes-caprae and can be suggested that the bioactive contdriteeanangrove plants are
promising natural antimicrobial agents and alsarstantioxidants that can be harnessed as pdtamti®acterial
and antioxidants. Further, extensive studies aztemenended for this mangrove plant samples to dgtidgntify
the bioactive compounds responsible for their aatidrial and antioxidant activities.
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