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Abstract: The present study was aimed to examine the antibacterial activity of Hemidesmus indicus (L.). Root extract of this
plant was screened against five human pathogenic bacteria in an in vitro condition. Phytochemical analysis of the root extracts
indicated the presence of alkaloids, glycosides, carbohydrates, steroids, polyphenols, saponins and terpenoids. The antibacterial
activity of the chloroform and aqueous extracts of root were tested by using well diffusion method and the zone of inhibition
produced by extract in a dose of 50, 100 and 150 mg/ml, respectively against selected bacterial strains the overall results were
compared with the standard drug ciprofloxacin (25ug/ml). Chloroform extract showed significant activity against all the tested
bacteria. The biological efficiency was observed more prononced in chloroform extract in comparison to the aqueous extract
against Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Bacillus subtilis and Vibrio cholera with zones of growth
inhibition 16.33 mm, 12.66 mm, 12.00 mm, 9.00 mm and 3.00 mm, respectively. The present study mainly focuses to explore the
antibacterial properties of the root extracts of plant that are generally used as traditional medicines. The overall results showed
remarkable antibacterial efficiency of the extract and can be used as potent drug against some dreadful infectious diseases caused
by the test organisms.
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1. INTRODUCTION

Hemidesmus indicus (L) is known as Indian sarsaparilla
commonly called as anantmool in Sanskrit'. The plant belongs
to the family Asclepiadaceae and is famous in Ayurvedic
system of medicine®. It is a perennial climber and grows
widely in upper Gangetic plains and in Central to South India.
The plant being one of the traditionally used medicinal plants
produces a variety of compounds of known therapeutic
properties®. Root of H. indicus is used against various diseases
such as urinary tract infections, skin infections, diarrhoea’,
eye infection, fever®, bronchitis, rheumatism’, gastric
disorders® and blood infections’. It is a common medicinal
plant widely used in the Indian system of medicine'® and is
also referred as an official drug in Indian pharmacopoeia'' and
in  British  pharmacopoeia'?. Antibacterial  activity of
chloroform and methanol extracts of H. indicus root has been
already demonstrated using various methods against different
enterobacterial strains'® possessing good scientific temper.
Several biological activities like hepatoprotective, antioxidant,
antithrombotic ~  anti-ulcerogenic'®,  anti-inflammatory'
immunomodulatory and antidiabetic'®. There are several
reports on antimicrobial activity of different herbal extracts'”
'8, According to World Health Organization, more than 80%
of the world's population depends on traditional medicine for
their primary healthcare needs'. In developing countries, low
income people such as farmers, people of small isolate
villages and native communities use folk medicine for the
treatment of common infectious diseases. They are naturally
synthesized in all parts of the plant body containing bioactive
componentsm. In fact, there is a lack of information on the
distribution of the biological® activity in different plant parts
essentially related to the difference in the distribution of
active compounds® which are more frequent in some plant
parts than in others %, The increasing prevalence of multidrug
resistant strains of bacteria and the recent appearance of
strains with reduced susceptibility to antibiotics makes it
urgent to search for new infection fighting strategies®. The
indigenous community of Jabalpur district of Madhya Pradesh
has been using many plant species as traditional medicines
since ages. Although there has been scarcity regarding their
in vivo and in vitro efficiency. In view of the applications
discussed above, this study was intended to explore the
antibacterial activity profile of chloroform versus aqueous
root extracts of Hemidesmus indicus against some common
human pathogens bacteria.

2. METHODOLOGY
2.1  Collection and extraction of plant material

The plant sample was collected from Manera, village of
district Jabalpur, Madhya Pradesh. The collection was done in
Nov, 2016. To confirm and authenticate the identity of plant
taxonomically, the samples were examined at State Forest
Research Institute (SFRI) under voucher no. 7461. After
collection, the roots were sun dried and powdered using
mortar and pestle. The extraction of collected plant material
was done according to the standard method reported by
Kinanbakht and Jahaninani**.The selected shade dried (for 7
to 14 days) plant part i.e. roots were grounded to fine
powder. The powdered plant material was kept in soxhlet
extractor for successive extraction with different solvents
like chloroform, and aqueous water. For extraction, 25 g
each of the powdered parts was taken with 250 ml of
different solvents. The obtained liquid extracts were
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subjected to rotary evaporator 50 °C. The crude extract was
collected in air tight bottle and stored at 4°C for further use.

2.2 Procurement and maintenance of microbial
culture

The five species of bacteria, viz., Escherichia coli (MTCC 77),
Bacillus subtilis (MTCC 10110), Staphylococcus aureus(MTCC
96), Pseudomonas aeruginosa (MTCC 1688) and Vibrio cholera
(MTCC 3904) were obtained from Institute of Microbial
Technology (IMTECH) Chandigarh.The bacterial procured
cultures were sub-cultured in nutrient agar medium (beef
extract - 3 g, NaCl - 5 g, peptone - 5 g, agar - |5 g, distilled
water - 1000 ml) and incubated at 37°C. The stock cultures
of bacteria were maintained on nutrient agar slant at 4°C.

2.3  Determination of antibacterial activity

Antibacterial activity was determined using well diffusion
method ». Petri plates were prepared with 20 ml of sterile
Muller Hinton agar media (HiMedia). Wells (6 mm diameter)
were punched in the Muller Hinton agar and filled with plant
extracts. The test cultures were swabbed on the top of the
solidified media and allowed to dry for 10min for compound
diffusion. The tests were conducted at three different
concentrations 50mg/ml, 100mg/ml and [150mg/ml of the
crude extracts. Ciprofloxacin (25ul) was used as a positive
control. The plates were incubated for 18-24 hours at
37+1°C. Zone of inhibition was recorded in millimeters using
transparent (HiMedia) antibiotic zone. Experiments were
carried out in triplicates. Activity index for each extract was
calculated using following formula.®

2.4  Phytochemical screening

The qualitative phytochemical screening of root extract of
Hemidesmus indicus(was employed by standard protocols like
Raman ¥ and Harborne® illustrate the presence of alkaloids,
glycosides, saponins, carbohydrates, proteins, amino acids,
flavonoids, steroids, tannins using the crude extract of
chloroform and aqueous water.

2.4.1 Test for alkaloids

Crude extract was warmed with 2% H,SO, for two minutes.
It is filtered and a few drops of reagents were added and
indicated the presence of alkaloids?.

2.4.1.1 Mayer’s reagent

A creamy- white colored precipitation gives positive result
for alkaloids®.

2.4.1.2 Wagner’s reagent

A reddish-brown precipitation gives positive for alkaloids?.
2.4.2 Test for steroids and terpenoid

2.4.2.1 Salkowski test

The extract was mixed with 2ml of chloroform and
concentrated H,SO, (3ml) is carefully added to form a layer.
A reddish brown coloration of the interface is formed to

show positive result of the presence of steroids, terpenoids
and triterpenoids respectively™®.
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2.4.3 Test for saponins

Crude extract was mixed with 5ml of distilled water in a test
tube and it was shaken vigorously. The formation of stable

foam was taken as an indication for the presence of saponins
30

2.4.4 Test for phenols and tannins

Crude extract was mixed with 2ml of 2% solution of FeCl;. A
blue-green or black coloration indicated the presence of
phenols and tannins®"%.

2.4.5 Test for flavonoids

A small quantity of the extracts is heated with 10 ml of ethyl
acetate in boiling water for 3 minutes. The mixture is filtered
differently and the filtrates are used for the test®'.

2.4.5.1 Aluminum chloride test

The filtrates were shaken with | ml of 1% aluminum chloride
solution and observed for light yellow color. It indicated the
presence of flavonoid and diluted NaOH and HCI was added.

A yellow solution that turns colorless indicated positive test
30

2.4.5.2 Benedict’s test for carbohydrate

Test solution was mixed with few drops of Benedict’s
reagent (alkaline solution containing cupric citrate complex)
and boiled in water bath, observed for the formation of
reddish brown precipitate to show a positive result for the
presence of carbohydrates®.

2.4.6 Test for glycosides
2.4.6.1 Fehling’s test

Equal volume of Fehling A and Fehling B reagents were mixed
together and 2ml of it was added to crude extract and gently
boiled. A brick red precipitate appeared at the bottom of the
test tube indicated the presence of reducing sugars®.

2.4.7 Test for proteins

2.4.7.1 Millon’s test

Crude extract when mixed with 2ml of Millon’s reagent,

Botany

white precipitate appeared which turned red upon gentle
heating that confirmed the presence of protein®.

3. STATISTICAL ANALYSIS

The data obtained was analysed using Statistical Package for
Social Sciences (SPSS) for mean + Standard deviation (SD).

4. RESULTS AND DISCUSSION

The preliminary phytochemical screening of Chloroform
extract showed positive results for steroids and terpenoids.
The aqueous extract contains maximum number of
phytoconstituents  along  with alkaloids, terpenoids,
flavonoids, phenols, glycosides, saponins (Table |). The zone
of inhibition of chloroform and aqueous extracts of
Hemidesmus indicus root on gram positive and negative
bacteria at different concentrations, by using agar well
diffusion method, was determined to access their
antibacterial effect. The chloroform and aqueous extracts of
the root of Hemidesmus indicus exhibited moderate to
significant antibacterial activity against five tested bacterial
organisms as compared to the standard ciprofloxacin (Table
2). The highest zones of growth inhibition were exhibited by
chloroform extract against all the microorganisms compared
to be aqueous extract. The chloroform extract produced the
highest mean zone diameter of 16.33%11.24 mm at a dose of
150 mg/ml on E.coli and lowest zone of growth inhibition was
observed on Vibrio cholerae, which gave a zone of inhibition
measuring 1.33+£0.47 mm at a dose of 50 mg/ml. Numerous
studies demonstrated that the extracts of plant species
possessed activity with regard to antimicrobial properties®™.
The study revealed that the chloroform extract of the crude
drug was very much effective against E. coli, S. aureus and P.
aeruginosa and moderately effective at B. subtilisand Vibrio
cholera. The aqueous extract of the crude drug was
moderately effective against all these bacteria. The findings
from this work may add to overall value of the medicinal
potential of Hemidesmus indicus root. (Fig |, Fig 2) Further
phytochemical studies are required to determine the purified
bioactive compounds responsible for the antibacterial
activities of these species, which could serve as useful
sources for new antimicrobial agents. The observed activity
have confirmed the tribal use of the plant in the treatment of
infectious diseases.

Table I: Qualitative Phytochemical screening of roots extract of Hemidesmusindicus(L.)

Solvent System

Phytoconstituents Test CR AR
Alkaloids Mayor's test Hager’s test - +
Terpenoids CHCI; + conc. H2SO, - +
Steroids Liebermann-Burchard test + -
(acetic anhydride + Con. H2SO,)
Phenols FeCl, solution + +
Glycosides Sodium nitroprusside solution Con. H2SO, - +
Saponins Foam test - +

+= Presence, -= Absent, CR=Chloroform root extract and AR= aqueous root extract.
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Table 2. Antibacterial activity of Chloroform extracts of Hemidesmus indicusroot against some human
pathogenic bacteria.

Escherichia coli 11.00+0.81 14.00+0.81 16.33+1.24 26.33+1.24
Staphylococcus aureus 9.00+0.81 11.33%1.24 12.66%1.24 28.66x1.24
Pseudomonas aeruginosa 7.00+0.81 9.00+0.81 12.00+0.81 31.00+0.81
Bacillus subtilis 6.33+1.24 7.00+0.81 9.00+0.81 24.66+0.47
Vibrio cholera 1.33+0.47 2.00+0.81 3.00+0.81 22.66+1.24

Values were expressed in mean t Standard deviation.

# Chloroform extract S0mg/ml = Chloroform extract 100mg/ml
= Chloroform extract 150mg/mi ® Ciprofloxacin 25mg/ml

dd |

Escherichia coli Staphylococcus Pseudomonas  Bacilfus subtilis Vibreo cholerg
aureus aeruginosa

Inhibition zone in (mm)

Bactenal strans

Fig 1. Antibacterial activity of chloroform root extracts of Hemidesmus indicus
against some human pathogenic bacteria

Fig (a).Escherichia coli Fig (b). Staphylococcus aureus
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Fig (c).Pseudomonas aeruginosa
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Fig (d). Bacillus subtili

Fig 2. Antibacterial activity of Chloroform root extract of Hemidesmus indicus.

5. CONCLUSION

From the above study, it was concluded that the chloroform
root extract of Hemidesmus indicus showed higher efficacy
towards antibacterial activity against Gram-positive and
Gram-negative bacteria. Herbal medicine represents one of
the traditional medicines used all over the world. The
occurrence of phytochemicals may be responsible for their
therapeutic effects. Thus, the present study reflects
importance of medicinal plant used locally by the tribes in
remote areas, and leads the scope for the development of
innovative drugs in the modern world.

6. FUNDING ACKNOWLEDGEMENT

Author is thankful to University Grant Commission for
providing (RGNF) Rajiv Gandhi National fellowship for

9. REFERENCES

l. Verma PR, Joharapurkar AA, Chatpalliwar VA, Asnani
AJ. Antinociceptive activity of alcoholic extract
of Hemidesmuslndicus R. Br. in Mice. J
Ethnopharmacol. 2005;102(2):298-301.

DOI: 10.1016/j.jep.2005.05.039

2. Kainthla RP, Kashyap RS, Purohit HJ, Deopujari ]Y,
Taori GM, Daginawala HF. Effect
of Hemidesmusindicus (Anantmool) extract on IgG
production and adenosine deaminase activity of human
lymphocytes in vitro. Ind | Pharmacol. 2006;38(3):190-
3.

DOI: 10.4103/0253-7613.25806

3. Shete RV, Bodhankar SL. Hemidesmusindicus:
Evaluation of its neotropic effect in mice. Int. J.
Pharma Bio Sci. 2010;1(3): I-10.

4. The Wealth of India. Raw materials Vol. lll, V and X,
CSIR. New Delhi. India. 1997;37:56-70.

5. Das S, Prakash R Devaraj SN. Antidiarrhoeal effects of
methanolic root extract of Hemidesmusindicus (Indian
sarsaparilla) — an invitro and in vivo study. Indian .
Exp. Biol. 2003;41: 363-6. Available from:
http://nopr.niscair.res.in/bitstream/123456789/23222/1
/|)EB%204 1 (4)%20363-366.pdf

6. Ratha M, Subha K, Senthilkumar G, Panneerselvam A.
Screening of phytochemical and antibacterial activity of
Hemidesmusindicus (L) and Vetiveriazizanioides(L).
Eur. J. Exp. Biol. 2012;2(2):363-8. Available from:
http://www.imedpub.com/articles/screening-of-

financial assistance to carry out this research work. (Ref. no.
FI1-17.1/2014-15-ST-JAM-83141). We the authors are also
thankful to the Head of Department Post Graduate Studies
and Research in Biological Science, Rani Durgavati University,
Jabalpur, for providing the necessary laboratory facilities.

7. AUTHORS CONTRIBUTION STATEMENT

Mr. Shoket Ali devised and performed this work. Dr. Shikha
Bansal and Dr. Ravi Prakash Mishra actively monitored the
study as joint supervisors.

8. CONFLICT OF INTEREST

Conflict of interest declared none.

phytochemical-and-antibacterial-activity-of-
ihemidesmus-indicusi-l-and-ivetiveria-zizanoidesi-|.pdf

7. Shriram S and Laxmi T. Antibacterial evaluation of
herbal extract against Streptococcus mutans: An in
vitro study. J. Chem. Pharm. Res. 2014;6(1):678-80.
Available from:
http://www.jocpr.com/articles/antibacterial-evaluation-
of-herbal-extracts-against-streptococcus-mutans-an-
in-vitro-study.pdf

8. Gayathri M, Kannabiran K. Antimicrobial activity
of Hemidesmusindicus, Ficusbengalensis and Pterocarp
usmarsupium Roxb. Indian | Pharmaceut Sci.
2009;71(5):578-81. Available from:

https://www.ncbi.nlm.nih.gov/pubmed/2050258

4

9. Anonymous. British Pharmacopoeia. British
Pharmacopoeia Commission, Market Towers, Nine
Elms Lane, London. 2003;5:67-70.

10. Indian  Pharmacopoeia. Indian ~ Pharmacopoeia
Committee. Ministry of Health and Family Welfare,
Government of India. New Delhi 1996.

Il.  Bergman M, Perelman A, Dubinsky Z, Grossman S.
Scavenging of reactive oxygen species by a novel
glucurinated flavonoid antioxidant isolated and purified
from spinach. Phytochem. 2003;62(5):753-62.
DOI:10.1016/s0031-9422(02)00537-x
Das S, Devaraj SN. Anti-enterobacterial activity
of Hemidesmusindicus R. Br. root extract.
Phytother.Res 2006;20: 416-21.

DOI: 10.1002/ptr.1879

B-88



ijpbs 2020; doi 10.22376/ijpbs.2020.11.1.b84-89

13.

20.

21.

22.

23.

24.

Warrier PK, Bhattathiri PPN, Radhakrishnan P
Balachandran, P. Comparative Clinical Study of
IndukantaGhritam and MahatiktakaGhritain

Parinamasula (Peptic ulcer). J. Res. Ayur Siddha.
1988;10:15-29.

Dutta MK, Sen TK Sikdar S. Some preliminary
observations on the anti-inflammatory
propertiesHemidesmusindicus  in  rat. Indian ]
pharmacol. 1982;14:78.

Balasubramanian P, Prasad N. Medicinal Plants among
the Irulars of Attappady and Boluvampatti Forests in
the Nilgiri Biosphere Reserve. | Econ Taxon Bot.
1996;12: 253-9.

Nair R, Kalariya T, Chanda S. Antibacterial activity of
some selected Indian medicinal flora. Turk. J. Biol.
2005;29(1): 41-7. Available from:
http://journals.tubitak.gov.tr/biology/abstract.ht
m?id=7384

Varsha V, Asna U, Malleshi NG. Evaluation of
antioxidant and antimicrobial properties of finger

millet polyphenols (Eleusinecoracana). Food Chem
2009;114(1): 340-6. Available from:
https://www.cabdirect.org/cabdirect/abstract/2
0093072624

The World Health Organization. Traditional Medicine.
2008. Available from: https://www.who.int/health-
topics/traditional-complementary-and-
integrative-medicine#ftab=tab_1

Tiwari P, Kumar B, Kaur M, Kaur G, Kaur H.
Phytochemical Screening and Extraction: A Review.

InternationalePharmaceuticaSciencia. 201 1;1(1):98-
106.Available from:

https://pdfs.semanticscholar.org/979e/9b8ddd6

4c0251740bd8ff2f65f3c9alb3408.pdf

Lahlou M. Methods to study the phytochemistry and
bioactivity of essential oils. Phytother Res. 2004;18:
435-45.  Available  from: https://onlinelibrary.
wiley.com/doi/abs/10.1002/ptr.1465

Chitravadi CM, Bhoopathi V, Balakrishnan T,
Balakrishnan T, Ellavazhalaganjeyakumar S.
Antimicrobial activity of lithiums prepared by herbal
venders South India. Am. Eurasian | Sci Res.
2009;4:142-7. Available from:
https://pdfs.semanticscholar.org/4ee7/0f0b10ce
b2a3330367dbd62feal611f89fd2.pdf

Jazani  NH, Ghasemnejad BH, Sadeghpour
S. Antibacterial effects of
Iranian Menthapulegiumessential oil on isolates
of Klebsiella sp. Pak. ] Biol Sci. 2009;12(2):183-5.
Available from: http://eprints.umsu.ac.ir
/1314/1/183-185.pdf

Sieradzki K, Roberts RB, Haber SW, Tomasz A. The
development of vancomycin resistance in a patient
with resistance in a patient with methicillin
resistant Staphylococcus aureus infection. N Eng |
Med. 1999;340(7):517-23.

DOI: 10.1056/NEJM199902183400704

Kianbakht S, Jahaniani F. Evaluation of antibacterial

activity of TribulusterrestrisL. growing in Iran. Iran |J.
PharmacolTher.  2003;2(1):22.  Available  from:

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Botany

http://ijpt.iums.ac.ir/browse.php?a_id=19&sid=1
&slc_lang=en

Sharma M, Sharma R. Synergistic Antifungal Activity
ofCurcuma longa(Turmeric)
andZingiberofficinale(Ginger) Essential Oils
AgainstDermatophyte Infections. | Essent Oil Bear
Plants. 201 I;14(1):38-47.

DOI: 10.1080/0972060x.2011.10643899

Perez C, Paul M, Bazerque P. An Antibiotic assay by
agar well diffusion method. ActaBiolMed Exp.
1990;15:113-5. Available from:
https://www.scienceopen.com/document?vid=4
1efb050-73d7-41f1-8129-52d83fa869ef

Raman N. phytochemical technique. New Indian
Publishing agencies. New Delhi 2006. p. 9.

Harborne ]B. Phytochemical Methods. New Delhi:
Springer (India) Pvt Ltd 2005; p. 17.

Savithramma N, Linga RM, Suhrulatha D. Screening of
Medicinal Plants for Secondary Metabolites. Middle
East J. Sci. Res. 2011;8(3):579-84. Available from:
https://pdfs.semanticscholar.org/d2de/129d82c883b87
80deb853dd054c2dacbba98.pdf

Soni A, Sosa S. Phytochemical Analysis and Free
Radical Scavenging Potential of Herbal and Medicinal
Plant Extracts. ] Pharma. Phytochem. 2013;2(4):22-9.
Available  from:  https://pdfs.semanticscholar.org/
b5f2/edbb42568e05679a52d5d4e291690628ade?.pdf
Shah P, Modi H A, Shukla MD, Lahiri SK. Preliminary
Phytochemical Analysis and Antibacterial Activity of
Ganoderma lucidum collected from Dang District of
Gujarat, India. Int. J. Curr. Microbiol. App. Sci.
2014;3(3):246-55.

Okoli AS, lIroegbu CU. Evaluation of extracts of
AnthocleistadjalonensisNauclealatifolia and
Uvariaafzelii for activity against bacterial isolates from
cases of non-gonococcal urethritis. ] Ethnopharmacol.
2004;92(1):135-44.

DOI: 10.1016/j.jep.2003.12.015

Parekh |, Jadeja D, Chanda S. Efficacy of aqueous and
methanol extracts of some medicinal plants for
potential antibacterial activity. Turk | Biol.
2005;29:203-10. Available from:
http://journals.tubitak.gov.tr/biology/abstract.ht
m?id=7768

Geyid A, Abebe D, Debella A, Makonnen Z, Aberra F,
et al. Screening of some medicinal plants of Ethiopia
for their antimicrobial properties and chemical
profiles. ] Ethnopharmacol. 2005;97(3):421-7.

DOI: 10.1016/j.jep.2004.08.021

Mbaveng AT, Ngameni BLM, Kuete V, Simo IK,
Ambassa PO, et al. Antimicrobial activity of the crude
extracts and five flavonoids from the twigs of
Dorsteniabarteri (Moraceae). ] Ethnopharmacol.
2008;116(3):483-9.

DOI:10.1016/j.jep.2007.12.017.

Kuete V: Potential of Cameroonian plants and derived
products against microbial infections: a review.
PlantaMedica. 2010;76:1479-91.
DOI:10.1055/s-0030-1250027.

B-89





