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ABSTRACT:

The antibacterial activity of Wattakaka volubilis and the compounds responsible for this activity were screened.
During the preliminary phytochemica anaysis, the agueous extract of Wattakaka volubilis was selected for the
presence of carbohydrates, phenolic compounds, fats, proteins, saponins, akaloids, tannins, phytosterols and
flavonoids. Antibacterial activity of Wattakaka volubilis was tested with various solvent viz. methanol, acetone,
chloroform and acetonitrile against various bacteria pathogens such as Saphylococcus aureus, Bacillus subtilis,
E.coli, Smarcescens, P.mirabilis and K.pneumoniae. of the selected various extract, the extract using acetone
showed amaximum zone of inhibition. The acetone extract of Wattakaka volubilis contain an antimicrobial
effective compound which was confirmed by GC-MS hence, this can be used as apotential antibacterial source

for various infective pathogens.
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INTRODUCTION:

Plants with effective bioactive compounds are
exemplified as both medicinal and toxic with the
beneficial or adverse consequence may depend on the
quantitydevoured®. The food and fodder with bioactive
compounds with less distinct effects, the intakes are
usually regarded as beneficiad because they have
abioactive compound that has medical properties’.

Nowadays multiple drug resistance (MRD) has emerged
due to the unsystematic use of commercia antimicrobia
medication commonly used in the treatment of disease.
Along with this issue, antibiotics are sometimes
associated with adverse effects on the host including
hypersensitivity and allergic reactions®®. This situation
forced scientists to search for new antibacterial
substances.
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Given the alarming incidence of antibiotic resistance in
bacteria of medica importance, there is a constant need
for new and effective therapeutic agents. Therefore,
thereis a need to develop aternative antimicrobial drugs
for the treatment of infectious diseases from medicina
plants. Several screening studies have been carried out in
different parts of the world. There are severa reports on
the antimicrobial activity of different herbal extracts in
different regions of the world®®.

Medicinal plants are the crucial source of drugs in many
countries as drugs for various chemotherapeutic uses.
There are about 3000 plant species with medicina value
in the traditiona Indian medicine. The use of plant
natural compounds used as aternative sources of
medicine continues to play major roles in the general
wellness of people all over the world. They are grouped
as akaloids, glycosides, corticosteroids, coumarin,
flavonoids, and essential oils. Over 50% of al modern
clinica drugs are of natura origin and play an important
role in the development of drugs. Many herbs have been
used for treating disease caused by microorganisms such
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as typhoid, cholera, diarrhea and bacteria enteritis.
Moreover, the huge economy is invested in the imports
of medicines especialy antibiotics from other parts of
the world®*?,

Wattakaka volubilis:

The plant Wattakaka volubilis Linn (Family-
Asclepiadaceae), is a traditional medicina plant used to
treat various diseases in Indian traditional system of
medicine. The plant material used in folk medicine for
the treatment of various diseases such as antifungal,
antibacterial, hypoglycemic, anti-inflammatory,
analgesic and anti-lipid peroxidative. 9,

MATERIALSAND METHODS:

Plant material:

The whole plant of Wattakaka volubilis was collected
from, Trichy district, Tamilnadu (India). The collected
material was washed thoroughly, shade dried and
powdered coarsely'®.

Preparation of Extracts:

The leaves powder was crushed to small piece using
mortar and pestle and powdered in an electric grinder.
Dried and powdered plant material was extracted using
with  methanol, successively with  chloroform,
Acetonitrile, and Acetone and centrifuged a 3000 rpm
for 20 minutes and the supernatant was collected
separated. The obtained extracts were evaporated in
vacuum results in semi-solidresidues. It was stored at
4°C in atight container until used. When needed, the
residual extract was dissolved in the solvent and serially
diluted in water in and used for the study. The extract
aso was subjected to qualitative and quantitative
chemical tests for the identification of various
phytoconstituents®*"#+29,

Phytochemical screening

Generally, plants have bioactive compounds like
alkaloids, terpenoids, saponins, tannins, flavonoids,
phenals, glycosides etc., which plays a major role in
themedicinal property.

Flavonoids, Alkaloids, Tannins, Terpenoids, Phenols
showed positive results confirming the presence of
compounds’.

Alkaloids:

Mayer’s Test:

Solution A: 1.358g of mercuric chloride was dissolved in
60ml of distilled water.

Solution B: 5g of potassium iodide was dissolved in
10ml of distilled water.

Solution A and B were mixed and made up to 100ml
with distilled water.0.5ml of Mayer’s reagent (potassium
mercuric iodide) was added to the filtrate of Wattakaka
volubilis. The presence of akaloids was confirmed by
the formation of a cream precipitate.

Wagner’s Test

1.27 gm of iodine and 2mg of potassium iodide were
dissolved in 5 ml of water and made upto 100ml with
distilled water.0.5 ml of Wagner’s reagent (agueous
solution of iodine and potassium iodide) was added to
Iml of Wattakaka volubilis filtrate. The presence of
alkaloids was confirmed by the formation of a reddish
white precipitate.

Hager’s Test (Saturated agueous solution of picric acid)
To 1ml of the filtrate of Wattakaka volubilis, 0.5 ml of
Hager’s reagent was added. The presence of alkaloid
was confirmed by the formation of a yellow precipitate.

Test for glycosides:

A portion of the filtrate of Wattakaka volubilis was
hydrolyzed by boiling with dilute HCI in awater bath for
30 minutes cooled and filtered. The hydrolysates were
subjected to Legal’s, Borntrager’s and modified
anthraquinone test.

Legal’s Test:

To each 1ml of the hydrolysates of Wattakaka volubilis,
1ml of pyridine and a few drops of sodium nitroprusside
solution were added and then it was made to akaline
condition with sodium hydroxide solution. The
appearance of pink colour showed the presence of
glycosides.

Borntrager’s Test:

Iml of each extract of Wattakaka volubilis were shaken
gently with an equal volume of chloroform and then the
upper chloroform layer was separated. To this, an equal
quantity of dilute ammonium solution was added. If
ammonia layer acquires pink colour it showed the
presence of O-anthraquinone glycosides.

M odified anthraquinone test:

To 1ml of the hydrolysates, an equa volume of 5%
ferric chloride solution and dilute hydrochloric acid were
added and heated to boiling water bath for 5 min, cooled
and shaken gently with benzene. Benzene layer
separated and equal volume ammonia was added to the
benzene layer. Formation of pink colour indicated the
presence of C-anthraguinone glycosides.

Phenol:

To thefiltrate of 1ml extract, two drops of ferric chloride
solution were added. Formation of blue colour indicated
the absence of phenals.

Phenal:

To thefiltrate of 1ml extract, 0.5 ml of 10% lead acetate
was added. Appearance of white precipitate indicated the
presence of phenol
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Test for flavonoids:

To the filtrate of 1ml extract, magnesium bits and 2
drops of concentrated hydrochloric acid were added and
gently heated. Formation of pink colour indicated the
presence of flavonoids.

To the filtrate of extract, 0.5ml of amyl alcohol was
added followed by the addition of 3 drops of sodium
acetate and 2 drops of ferric chloride. Formation of
blood red colour indicated the presence of flavonoids.

Test for triter penoids:

To 1ml of extract, 2 drops of thionyl chloride were
added. Formation of pink colour indicated the presence
of triterpenoids.

Test for Curcumin:

To the filtrate of 1ml extract, Iml of 2N sodium
hydroxide was added. Formation of yellow colour
indicated the presence of Curcumin. Further Iml of 5N
hydrochloric acid was added. If colourless solution
formed at the upper layer, it shows the absence of
Curcumin.

Test for saponins:

Foam test: The extract was diluted with 1ml of water
separately and shaken well. Stable froth formation
indicated the absence of saponins.

Test for tannins:

To thefiltrate of 1ml extract, 0.5 ml of 10% lead acetate
was added. The appearance of white precipitate indicated
the presence of tannins.

Test for carbohydrates:

To the filtrate of 1ml extract, 2drops of concentrated
Sulphuric acid was added slowly on the sides of the test
tube and then 0.5 ml of a-naphthol solution was added.
Formation of the purple ring at the junction of two layers
showed the presence of carbohydrates.

Phytochemical screening:

Test for reducing sugars:

To an diquot of extract, 2ml of diluted Hydrochloric
acid was added and boiled for 10 min and it was
neutralized with diluted sodium hydroxide then cooled
for 5 min, after cooling equal volume of Fehling’s A and
B solutions were added and boiled in awater bath.

Formation of reddish brown precipitate indicated the
presence of reducing sugars.

Test for phytosterol:

The extract was refluxed with the solution of acoholic
potassium hydroxide till complete saponification takes
place. The mixture was diluted with distilled water and
extracted with ether.

The ether layer was evaporated and the residue was
tested for Libermann Burchard test.

Libermann Burchard test:

10mg of the extract was dissolved in 3 ml of acetic
anhydride. To this solution, 2 drops of concentrated
sulphuric acid were added slowly along the sides of the
test tube. The appearance of bluish green colour showed
the absence of phytosterol.

Salkowski Test:

Iml of the filtrate was mixed with 1ml of chloroform
separately. To this solution 1ml of concentrated
sulphuric acid was added carefully along the sides of the
test tube. Formation of red colour indicated the presence
of sterols.

Antimicrobial activity

The four different concentrations of the extracts were
tested for antimicrobial activity using disc diffusion
assay according to the method of Bauer et al. (1966)%.
The test microorganisms used in this study
Saphylococcus aureus, Bacillus subtilis, Escherichia
coli, Serratia marcescens, Proteus mirabilis and
Klebsiella pneumoniae.

Table 1 showsthe preliminary phytochemical analysis of the M ethanol extract of Wattakaka volubilis.

Name of thetest Inference Result

Test for alkaloids

Mayer’s Test Formation of acream precipitate Absence of alkaloids
Wagner’s test Formation of reddish brown precipitate Presence of alkaloids

Test for phenol
Test for flavonoids

Absence of blue colour
Absence of blood red colour

Presence of phenol
Presence of flavonoids

Test for flavanols Formation of white precipitate Presence of flavanols
Test for Coumarins Formation of Colourless solution Absence of coumarins
Test for saponins Stable froth formation Absence of saponins

Test for tannins

Test for carbohydrates
Test for reducing sugar
LibermannBurchard test
Salkowski test

Test for aminoacidsNinhydrin test Purple colour

Appearance of white precipitate
Absence of purple ring

Formation of reddish brown precipitate
Appearance of bluish green

Formation of red colour

Presence of tannins
Absence of carbohydrates
Presence of reducing sugar
Absence of phytosterol
Presence of sterol

Absence of aminoacids
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RESULT AND DISCUSSION:

Ethyl acetate extracts report the presence of phenal,
flavonoids, terpenocids and steroids. Acetone extract
reports the presence of phenal, flavonoids, quinones and
steroids and in the case of n-hexane extracts phenols,
flavonoids and quinones show their presence. The
findings are aso in line with previous findings and
reported literature.

Preliminary phytochemical analysis of methanol extract
of Wattakaka volubilis showed the presence of
flavonoids, flavonals, carbohydrates, tannins, reducing
sugar, sterol, presence of proteins and the absences of
alkaloids, phenol, coumarins, saponins, phytosterol and
amino acids

Antimicrobial activity results:
Table 2 showing the effect of various extract on bacteria using
Agar diffusion method

Microorgani _ Solvents

sms Chlorofo  Methanol  Acetone Acetonitr
rm ile

E. coli No zone + + No zone

B. subtilis + + No zone +

S No zone + No zone +

marcescens

Proteus No zone + No zone No zone

mirabilis

Saureus + + + +

Klebsiella No zone No zone No zone No zone

pneumoniae

E.coli did not respond to the fraction of chloroform and
Acetonitrile, But  Saphylococcusaureus  showed
complete response against all the extracts of Wattakaka
volubilis. The other organism like S. marcescens and
Proteusmirabilis showed varied reactions against the
extracts. K.pneumoniae showed no response towards any
of the solvent extracts.

TLC results:

TLC analysis also suggests the presence of different
kinds of phytochemicas in leaves extract. Table 3
reports the Rf values for various extracts and Figurel
shows photographs of the studied TLC dides. TLC of
plant extract in ethyl acetate and hexane reports three
spots for various phytochemicals. The reported spots are
separated with enough space and having various Rf
values showing the presence of at least three
phytochemicals in ethyl acetate and hexane solvent
extracts. Extracts in, ethanol and n-hexane, chloroform
and Acetonitrile report only one to two spot. It is
prominent and uniquely identified.

i Dislance [rum slarl W the cenler ol sample spul
Rfvaluc =

Distance from sample to solvent front

a b c.d e I

Figure-1 TLC plates showing the band formed

a, b, c are the pigment separated from Methanol, Acetone and
chloroform absorbed under normal light

d, e f are the pigment separated from Methanol, Acetone and
chloroform absorbed under UV light

Table 3 showing the Rf values of various extract on TLC

Plant Extract Rf value
Ethyl acetate and hexane (7:3)
M ethanol 0.85
1.10
Acetone 0.62
0.65
0.70
Chloroform 0.54
Acetonitrile 0.83

When a new compound to be discovered, the quditative
phytochemical anaysis is a very important step as it
gives information about the presence of any particular
primary or secondary metabolite in the extracts of the
plant which is having a clinical significance. In any case,
if any significant bioactive natural product is present, it
iS necessary to separate that compound from the mixture
of compounds by using the suitable chromatographic
technique.

The different phytochemicals tests performed on the
extracts of  Wattakaka volubilis leaves show the
presence of phenols, flavonoids, quinones, tannins,
steroids and cardiac glycosides in ethanol extract, the
presence of phenols, flavonoids, quinones, saponin,
tannins, terpenocids and cardiac glycosides in Methanol
extract.
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Figure 6 showing the GC result of Acetone purified fraction

The present study carried out on the W.volubilis revealed
the presence of medicina active constituents. In GC-MS
analysis, 21 bioactive phytochemica components were
identified in the ethanolic extract of W. volubilis. The
identification of phytochemical compounds is based on
the peak area, molecular weight and molecular formula.
Diethyl phthaate (C,H140,) with RT 17.668 has peak
area 22.693, Bis(2-ethylhexyl) phthalate, Diisooctyl
phthalate with RT 14.93 has peak area 17.58 and
propane 1, 1, 3-trimethoxy (CgH,003) with RT 6.84 has
peak area 10.20, the results were present. Essawi et a.,
2000 found in 26 bioactive phytochemical compounds
were identified in the acetone extract of Wattakaka
volubilis.  The identification of phytochemica

e B e e T B o e e o . B S e e B f e e e e e
10.00 12.00 14.00 16.00 15.00 20.00 2z.00 z4.00

ZE

compounds is based on the peak area, molecular weight
and molecular formula.

CONCLUSION:

The result of in vitro antibacteria screening showed that
4 |eaf extracts from W.volubilis had different ranges of
antibacterial activities. It mainly influenced both the
Gram-positive bacteria and Gram-negative bacteria, the
acetone extracted samples showed the highest inhibitory
effect against Saphyl ococcus aureus (100%).

The phytochemical compounds were screened by GC-
MS method. The acetone leaf extracts presented 32
bioactive  compounds. The identification  of
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phytochemical compounds is based on the peak area,
molecular weight and molecular formula. Diethyl
phthalate C;,H404 with RT 17.668 has peak area
22.693, Bis(2-ethylhexyl) phthalate, Diisooctyl phthalate
with RT 14.93 has pesk area 17.58 and propane 1, 1, 3-
trimethoxy (CoH2003) with RT 6.84 has pesk area 10.20,
the results were present.

REFERENCES:

1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Oboh PA, Agbonlahor DE, Ekundayo AO, Owen-Ureghe B.
Antibacterial activity of Citrus aurantifolia (lime) juice against
some Gram-positive and Gram-negative bacteria. Ann. Nat. Sci.
2;1992:1-6.

Ahmad J, Mehmood Z, Mohammad F. Screening of some Indian
medicinal plants for their antimicrobial properties. Journal of
Ethnopharmacol. 62; 1998: 183- 193.

Antara Sen and Amla Batra, Evaluation of antimicrobial activity
of different solvent extracts of medicinal plant: Melia azedarach.
International Journal of Current Pharmaceutical Research. 4
(2);2011: 67-73

Roc io MC, Rion JL. A review of some antimicrobial substances
isolated from medicinal plants reported in the literature 1978-
1972. Phytother. Rev. 3; 1989: 117-125.

Sofowora A (1993). Introduction to medicinal plants and
traditional medicine. Spectrum books limited, 2: 8-76.

Avasthi BK, Tewari JD. A Preliminary phytochemical
investigation of Desmodium gangeticum DG. (Leguminosae). J
Am Pharm Assoc Am Pharm Assoc(Baltim).44;1995:625-627.
Ayurvedic pharmacopoeia of India,(2001) Part-1 Vol. 11l. Govt.
of India Ministry of Health and Family Welfare, Dept. of ISM
andH:New Delhi.178-179.

Chopra RN, Nayar SL, Chopra IC. Glossary of Indian Medicina
Plants, CSIR, New Delhi.

Akobundu 10 and Agyakwa CN. A handbook of West African
Weeds. International Institute of tropical Agriculture. 1987.
Garratt DC. The quantitative analysis of Drugs. Volume 3.
Chapman and Hall Itd. Japan; 1964.p. 456-8.

Krishnasamy Karthikeyan, Gandhi Siddhar Selvam, Rajendran
Srinivasan, Chidambaram Chandran, Subramaniyan
Kulothungan, In vitro antibacterial activity of Desmodium
gangeticum (L.) DG. Asian Pacific J of Tropical Diseases. 2012;
421-4.

Ghosal S, Bhattacharya SK. Desmodium alkaloids 11, Chemical
and pharmacological evaluation of D. gangeticum. J Planta Med
1972; 22:434-40.

Ghosh D, Anandkumar A. Anti-inflammatory and analgesic
activities of gangetin — a pterocarpenoid from Desmodium
gangeticum. Indian J Pharmacol 15; 1981:391-402.

Govindargan R, Vijayakumar AKS, Rawat A. Shirwaikar S.
MehrotraPushpangadan P. Antioxidant activity of Desmodium
gangeticumand its phenolics in arthritic rats. J Acta Pharm
2006;56:489-96.

Govindargian RS, Rastogi M, Vijayakumar AKS, Rawat A,
Shirwaikar S, Mehrotra Pushpangadan P. Studies on antioxidant
activities of Desmodium gangeticum. J Biol Pharm Bull 2003;26.
1424-7

Jabbar S. Khanand MT. Choudhuri MS. The effect of agueous
extracts of Desmodium gangeticum DG. (Leguminosae) on the
central nerve system. J Pharmazie. 2001; 56:506-8.

Kurian GA, Philip S, Varghese T. Effect of agueous extract of the
Desmodium gangeticum DC root in the severity of myocardial
infarction. J Ethnopharmacol 2005; 21:457-61.

Manoj Kumar Sagar, Aadesh Upadhyay, Kalpana, Kumud
Upadhyaya. Evaluation of antinociceptive and anti-inflammatory
properties of Desmodium gangeticum (L.) in experimental animal
models. J Archives of Applied Sci Res. 2(4); 2010:33-43.
Narendrakumar G, Selva Kumar, Vimalan S, Prakash P,
Nandagopal S, Barani Kumar R. Optimization of growth

20.

21.

22.

23.

24.

25.

26.

360

promoters on Desmodium gangeticum (L) DC using RSM-CCD
and its antioxidants activity. International Journal of Pharmacy
and Pharmaceutical Sciences. 6(8); 2014: 503-507.

Purushothman KK, Kishore VM, Narayanaswamy V. The
structure and stereochemistry of gangetin. A new pterocarpan
from Desmodium gangeticum. J ChemSoc 1971; 2420-22.
Arunkumar. R, Abdul Bakrudeen Ali Ahmed, Venkateshvaran,
Panagal Mani, T.M.M. John. Extraction and Chromatography of
Plant Pigments, Spinach lab handout CG. 2010 Bastin, Journal of
Pharmacy Research, 3(8), 1913-1915.

Musdlik J, Garcia-Alonso M, Martin-Lopez MP, Zelmieka M,
Rivas-Gonzalo JC. Measurement of antioxidant activity of wine
catechins, procyanidins, antocyanins and piranoantocyanins. Int J
MolSci 2007; 8:797-809.

Wink, M. Compartmentation of secondary metabolites and
xenobiotic in plant vacuoles. In: Leigh, R. A., Sanders, D., eds.
Advancesin Botanical Research, Vol. 25. The Plant Vacuole. San
Diego: Academic Press; 1997:141-169.

Elizabeth K, Rao, MNA. Oxygen radical scavenging activity of
Curcumin. Int J Pharmaceut 1990; 58; 237-40.

Gow-Chin Yen, Chiu-Luan Hsieh. Antioxidant activity of
extracts from Du-zhong (Eucommiaulmoides) toward various
lipid peroxidation Models in vitro. J Agric Food Chem. 1998;
46:3952-7.

Bauer AW, Kirby WM, Sherris JC, Turck M. Antibiotic
susceptibility testing by a standardized single disk method. Am J
ClinPathol. 1966 Apr; 45(4):493-496



