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Abstract — Indian traditional medicines
have been used to boost health since the
time of immemorial and the achievement
of contemporary medical science mainly
depends on drugs initially obtained from
natural resources. In the past, a large
number of antimicrobial compounds were
discovered from synthetic and natural
products for the treatment and control of
infectious agents. Adhatodavasica,
Tinosporacordifolia,  Glycyrrhizaglabra,
Boerhaviadiffusa, and Eclipta Alba are
ethnomedicinal plant. They are used in
different diseases like breathing disorders,
burning sensation, Cough, decrease in
bone tissue, blood disorders, tuberculosis,
as refrigerant, aphrodisiac, in insect bites,
rheumatism, as tonic and in general
debility. They are vital component of
many Ayurvedic formulations. Despite the
common utilization of these plants,
convincing study required for reporting the
pharmacognostic evaluation along with
their antimicrobial activity.
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Introduction

A large percentage of the world’s
population depends upon natural products
for medicine. Folk medicine and
ecological awareness suggest that natural

products are harmlesst. Therefore trend is
shifting from synthetic to herbal medicine,
which has been called as ‘Return to
Nature’?. India, have a pluralistic
healthcare system. Herbal drugs constitute
a major share of all the formally
recognized systems of health in India viz.
Ayurveda, Yoga, Unani,
Siddha,Homeopathy and Naturopathy,
except Allopathy. Almost, 70% modern
medicines in India are derived from
natural  products®.  Natural products
sustained to play a highly substantial role
in the drug discovery and development
process*. Medicinal plants play a crucial
role not only as traditional medicines but
also as trade commodities®. The role of
information derived ethnomedicine and its
utility for drug discovery purposes is
important®. A lot of work has been done on
ethnomedicinal plants in India but still
some important plants are still to be
scrutinized. Plants are rich in a wide
variety of secondary metabolites such as
tannins, terpenoids, alkaloids, flavonoids,
glycosides, etc., which have been found in
vitro to have pharmacological properties’.
Adhatodavasica:Adhatodavasicaalso
known as malabar nut tree is part of the
Acanthaceae plant family. It is a small
evergreen, sub herbaceous bush which
grows commonly in open plains, espe-
cially in the lower Himalayas (up to 1300
meters above sea level), India, Sri Lanka,
Burma and Malaysia®. It is a highly
reputed plant used in Ayurvedic system of
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medicine for the treatment of various
ailments of respiratory systems like
bronchitis, asthma and it is also used in the
treatment of malaria, dysentery and
diarrhea’® and has many other medicinal
applications®!, AdhatodavasicaLinn. Also

has anti-inflammatory, analgesic,
diarrhoea, dysentery,
antioxidant,hepatprotective, Sedative,

antispasmodic, anthelmintic properties?,
Antimicrobial  activity!®,  Antidiabetic
activity'*, Wound  healing  effect®.
Infertility'®. Antiulcer'”. Antibacterial®®.
Antihistaminic ~ effect, ~mode  rate
hypotensive activity, thrombo- poietic
activity™®.

Tinosporacordifolia: Tinosporacordi-
folia(Wild) Miers, (Guduchi) IS
oneoftheimportantdioeciousplantsbelongst
othefamilyMenispermaceae.In  Ayurveda,
it is designated asRasayanadrugrecomm-
endedtoenhancegeneralbody  resistance,
promote longevity and as antistressand
adaptogen®®?!, This significant plant is
also mentioned inimportant Pharmaco-
poeias??2 PhytochemistryofT.
cordifoliabelongs to
differentclassessuchasalkaloids,diterpenoid
lactones,glycosides,steroids,sesquiterpenoi
d,phenolics,aliphaticcompoundsandpolysa
cc- harides?>?* Threemajor groups of
compounds; protoberberine
alkaloids,terpenoids, and polysaccharides
are consideredas putative active
constituentsofthisplant®-

% T.cordifoliaiswidelyusedinfolkloricveteri
nary

medicineandtraditional Ayurvedicmedicine
in India for its, anti-inflammatory, immune
modulatory,
antipyreticactivity,antioxidant,anti-
diabetic,antiallergicandantiarthriticactivitie
sandvariousother medicinal properties?’3!,
Glycyrrhizaglabra:InAyurveda Yashti-
madhuis one of the important plant which
is been referred in various texts with many
therapeutically uses.
GlycyrrhizaglabraLinn. a perennial herb
with a thick rootstock passing below into
long, straight, cylindrical, slightly

JUNE 2022

tapering, smooth, flexible, slightly
branched roots, about 1.25cm in diameter,
red or orange-brown

on the surface, pale yellow within, and
giving off at the top long horizontal
subterranean stolons. Stems several from
the crown, 2-4 feet or more high, erect,
stiff, solid, strongly striates, shortly
pubescent, branched. Leaves alternate,
spreading, large, stalked, with very minute
deciduous stipules, impair-pinnate, leaflets
opposite in 4-7 pairs and a terminal one3>%,
Boerhaviadiffusa:Punarnava(Boerhaviadif
fusaLinn.) is a flowering plant that is
commonly known as punarnava which
means rejuvenating or renewing the body.
Punarnava (Hogweed) literally means
‘bring back to life’ or ‘renewer’. Among
40 species of Boerhaavia, 6 species are
found in India, it is a perennial, spreading
hogweed, commonly occurring abundantly
in waste places, ditches and marshy places
during rains. The plant is also cultivated to
some extent in West Bengal®**, It grows
well on wastelands and in fields after the
rainy season®®. The whole plant and
preferably the roots are effectively used to
cure several diseases including Jaundice®’.
Punarnava corrects the digestive system,
alleviates fluid retention and very useful in
managing heart diseases. It is also used to
treat the anemia, hernia and respiratory
distress, liver problems, managing lipids
and cholesterol in healthy limits®,

Eclipta Alba:Eclipta Albais commonly
known as Bhringaraja or Maka belonging
to the family Asteraceae/Compositae. The
herb contain wedelolactone and demethyl-
wedelolactone which possessing potent
antihepatotoxic property®®. Otherpromi-
nentchemical constituents present are
Ecliptal, Ecliptine, Ecliptalbine, a-Terthi-
enylmethanol, B-amyrin,Sigmasterol,
Polypeptides etc. The other pharmaco-
logical activities shown by plants are
Antiviral, Antibactarial, Spasmogenic,
Hypotensive, Analgesic, Antioxidant etc*.
In the current investigation carried out,
pharmacognostic evaluation and screening
of different extracts of Adhatodavasica,
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Tinosporacordifolia,  Glycyrrhizaglabra,
Boerhaviadiffusa, and Eclipta Alba have
been used against E. coli and S. Aureus in
order to screen new sources of
antimicrobial agents.

Material and Methods

Collection and Authentication of Plant
Material: Adhatodavasica,
Tinosporacordifolia,  Glycyrrhizaglabra,
Boerhaviadiffusa, and Eclipta Alba were
collected from the medicinal plant store of
Himalaya Wellness Company Faridabad,
Haryana, India, were air dried, powdered
and stored in air tight containers. Above
these plants were authenticated and
identified by Dr. Maya Ram Uniyal Senior
vadhya of Himalaya Wellness Company
Faridabad.  Pharmacognosticevaluations
were done as per WHO Guidelines*.
Chemicals: All reagents and
chemicalsused for
pharmacognosticevaluation and
antimicrobialactivitywere of analytical
grade.

PharmacognosticEvalaution: The
organoleptic studies were carried out by
with sense organs using simple technique
like shape, size, colour, odour, taste etc.
Histochemical reactions were applied with
concentrated hydrochloric acid and phloro-
glucinol for identification of lignified
elements, iodine solution for starch grains,
Sudan red-Ill for cuticle layer and oil
globules, Ruthenium red for mucilage and
acetic acid for calcium  oxalate
crystals.Physicochemical parameters such
as loss on drying, ash values, pH value in
1% solution, aqueous, and alcoholic
extractive values were carried out
according to the methods recommended by
the World Health Organization.®
Preparation of Plant Extract: After
collection of Adhatodavasica,
Tinosporacordifolia, Glycyrrhizaglabra,
Boerhaviadiffusa, and Eclipta Alba
samples, they were powdered. Powder
materials were passed through sieve no. 40
and used for extractions. Weighed powder
was extracted using hexane, chloroform,
ethyl acetate, ethanol and aqueous solution
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in Soxhlet apparatus till exhausted. These
extracts was evaporated at 40°C in rotary
vacuum evaporator to  dryness®*The
extracts  obtained from  successive
extraction i.e. Hexane extract (HE),
Chloroform extract (CE), Ethyl acetate
extract (EAE), Ethanol

extract (EE) and residual Aqueous extract
(AAE).

Test Micro-organisms and growth
Media: The antibacterial activity of
different extracts were studied against two
bacterial strains, one Gram-positive
(Staphylococcus aureus ATTC-6538,) and
one Gram-negative (Escherichia
coliATCC8739,) based on their pharma-
cological importance. Both the strains of
micro-organism  were obtained from
Department of microbiology, Himalaya
Wellness company Faridabad, Haryana.
The strains of Staphylococcus aureus and
Escherichia coli were maintained on
nutrient broth at 37°C and suspension were
stored in  refrigerator till  used.
Commercially available Mueller-Hinton
agar (MHA) (Hi-media, Mumbai) was
prepared according to the instructions on
the leaflet. Immediately after autoclaving
the media, it was allowed to cool. Freshly
prepared and cooled medium was poured
into glass flat-bottomed petri-plates on a
level, flat surface to give a uniform depth
of approximately 4 mm. This corre-
sponded to 30 ml for each plate with a
diameter of 90 mm. The agar medium was
allowed to cool at room temperature and
unless the plates were used the same day
otherwise these were stored in a
refrigerator (2 to 8°C) for further use
within seven days. Representative samples
of each batch of plates were examined for
sterility by incubating at 37°C for 24 hours
or longer.*?

Agar Well Diffusion Method for
Determination of Zone of Inhibition
(ZOl): Antibacterial activity was carried
out using well diffusion method. The test
cultures were spread with the help of
spreader on the top of the solidified media
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and allowed to dry. The tests were
conducted with 100mg/ml concentrations
of these crude extracts per well with three
replicates. Dimethyl Sulphoxide (DMSO)
(Himedia Mumbai) was used as negative
control. Streptomycin discs (10pg/disc) of
6 mm were used as positive control. The
plates were incubated for 24 h at 37 °C.
Zone of inhibition (ZOI) was recorded in
millimetres and the experiment was
repeated thrice.The inoculums were
prepared by making a direct broth
suspension of 24-hour agar plate. The
suspension adjusted to match the 0.5
McFarland turbidity standards. Dried
extracts were accurately weighed and
dissolved in the DMSO to vyield the
100mg/ml concentration, using sterile
glassware. These were stored in
refrigerator for further use. The wells were
made in the incubated MHA media plates
with the help of sterile cork borer (steel) of
6 mm and plates were labelled properly.
50ul of the working solution of plant
extract were loaded into the respective
wells with the help of micropipette. The
plates were incubated 24 h at 37C. The
plates were then observed for the zone of
inhibition (ZOI) produced by the anti-
bacterial activity of different plant
extracts. At the same time ZOIl of both
organism by different extracts were
measured with the help of the ruler for the
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estimation of effectiveness of anti-
bacterial substance and tabulated.

The plates were then incubated in the
inverted position at 37°C for 24 h The
diameters of the zones of complete
inhibition as observed by the unaided eye
are measured, including the diameter of
the disc/well. Zones were measured to the
nearest whole millimeter, using a ruler;
these petri plates is held in non-reflecting
background and illuminated with reflected
light. The zone margin were taken area
showing no obvious, visible growth which
can be detected with the unaided eye. The
same procedure was followed for each
strain and extract*.

Results

Pharmacognostic evaluation:
Pharmacognostic evaluation has been done
with respect to Organoliptic properties,
histochemical evaluation andphysico-
chemical studies.Organoliptic evaluation
which is done by sense organs is the
simplest and quickest means to ascertain
the identity and purity of a drug.
Organoliptic characters as shape, size,
colour, odour, taste etc. are evaluated.
These  features of  dhatodavasica,
Tinosporacordifolia,  Glycyrrhizaglabra,
Boerhaviadiffusa, and Eclipta Alba
powder samples were observed. The
details of results are presented in Table-1.

Table — 1 organoleptic evaluation of Adhatodavasica, Tinosporacordifolia,
Glycyrrhizaglabra, Boerhaviadiffusa, and Eclipta Alba

SNo. Observation
Plant Name P Adhatodavasica Tinosporacordifolia Glycyrrhizaglabra | Boerhaviadiffusa Eclipta alba
Parameter ¥

1 Colour Greenish brown Brown Yellowish Brown Brown

2 Taste Bitter Bitter Sweet Bitter Characteristic

3 Shape Branched herbs Cylindrical Cylindrical Cylindrical Branched herbs

4 Odour Characteristic Characteristic Characteristic Characteristic Characteristic

5 Size 2-6 cm long pieces 2-8 cm long and 1-3 | 3-9cmlongand 2- | 2-8 cm long and 2-5 | 2-6  cm  long

cm diameter 4 cm diameter cm diameter pieces

Histochemical Characters
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Powders study by using particular chemicals has been done. The results are presented in

Table-2.
Table - 2 histochemical study of Adhatodavasica, Tinosporacordifolia, Glycyrrhizaglabra,
Boerhaviadiffusa and Eclipta Alba powder
S.No. | Reagent Test Nature of colour Observation
change
Adhatod | Tinospora | Glycyrrhiza | Boerhaviad | Eclipta
avasica cordifolia | glabra iffusa alba
1 Ruthenium Muc”age Pink -ev +ev +ev +ev -ev
red
2 Weak lodine starch Blue -ev -ev +ev -ev -ev
solution
3 Sudan 111 Fixed oil & pink +ev +ev +ev +ev +ev
fat
4 Sulphuric Calcium Soluble, on standing +ev -ev -ev -ev +ev
acid (60%) oxlate show needles of
calcium sulphate
5 Phloroglucino |  Lignins Reddish brown to red -ev +ev +ev +ev -ev
I-HCI rose
6 | Millon’s Protein Yellow to brown -ev -ev -ev -ev -ev
reagent

Physicochemical Analysis

The parameters which have been studied
are moisture content, loss on drying, total
ash, acidinsoluble ash, alcohol and water-
soluble extractive values, foreign matter,
and pH analysis. Ash values are useful to

during storage. Extractive values establish
the amount of the active constituents. The
extractions of any crude drug with a
particular solvent vyield a solution
containing altered phytoconstituent. The

indicate presence of various impurities like
carbonate, oxalate and silicate. The water
soluble ash indicates amount of inorganic

compositions of these phytochemicals
depend upon the nature of the plant and
the solvent used. Results of physico-

chemical analysis of Adhatodavasica,
Tinosporacordifolia,  Glycyrrhizaglabra,
Boerhaviadiffusa, and EcliptaAlbahas
been presented in Table-3.

compound present in drugs whereas the
acid insoluble ash indicate contamination
with earthy material. Moisture content
ofDrugsshould be at minimal level

todiscouragethegrowthofmicroorganisms
Table — 3 physicochemical parameters of Adhatodavasica, Tinosporacordifolia,
Glycyrrhizaglabra, Boerhaviadiffusa, and EcliptaAlba powder

S.No. | Observation
Physicochemical Adhatodavasica | Tinosporacordifolia | Glycyrrhizaglabra | Boerhaviadiffusa | Eclipta alba
Parameter
1 Total ash value 125% 6.74 % 6.05 % 9.24 % 17.43%
2 Acid-insoluble 0.44 % 1.64 % 0.70 % 3.19% 8.57 %
ash value
3 Water soluble 1.08 % 1.54 % 0.84 % 211 % 147 %
ash value
4 LOD 421 % 4.63 % 4.44 % 3.29% 412 %
5 pH 1% Solution 6.54 6.47 6.55 5.48 6.10
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6 Foreign Matter 0.62 % 0.71% 0.24 % 0.91% 0.78%
7 Alcohol soluble 13.27 % 4,18 % 17.37% 276 % 14.43 %
extractive value
8 Water soluble 28.10 % 13.40 % 25.19 % 10.34 % 25.02 %
extractive value

Antimicrobial Activity

Results obtained in the present study
revealed that tested extracts possess
potential antibacterial activity against E.
coli, and S. aureus, when tested by disc
diffusion method the chloroform, Ethanol,
Agueous extracts showed most promising
results. The maximum ZOIl has been
observed with chloroform extract 24 mm
has been observed against S. aureus, and
20 mm E. coli and least with Hexane
extract. Ethyl Acetate extract of
Boerhaviadiffusaexhibit highest activity
against S. aureus of 20 mm and
Adhatodavasicaextract haveleast against
E.coli 13 mm. Ethanol extract of
Adhatodavasica showed maximum activity
against E. coli 21 mm and least ethanol
extract of Glycyrrhizaglabra 14 mm
against E. coli. Hexane extract of
Adhatodavasica and Ecliptaalba

showed equal and highest activity against
E. coli and S. aureus as 10 mm and least
activity  of  hexane extract  of
Boerhaviadiffusa as for E.coli9 mm.
Aqueous extract also have a good activity
among all the extracts tested. The data
pertaining to the antimicrobial potential of
the plant extracts are presented in Table-4.

It is clear from the Table-4 that
antibacterial activities of different extracts
are showing promising results. The growth
inhibition zone measured ranged from 9
mm to 24 mm. Trend of the activity of
different extracts against E.coli and S.
aureus is Chloroform> Ethanol > Aqueous
> Ethyl acetate >Hexane. Maximum ZOlI
has been observed for Chloroform extract
i.e. 24 mm and least ZOI for Hexane i.e. 9
mm.

Table — 4 zone of inhibition (in mm) of different extracts of Adhatodavasica, Tinosporacordifolia, Glycyrrhizaglabra,
Boerhaviadiffusa, and Ecliptaalba against E.coli (ATCC-8739)&S. aureus (ATCC-6538)

S.No. | Observation
Plants ::> Adhatodavasica Tinosporacordifolia Glycyrrhizaglabra Boerhaviadiffusa Eclipta alba
: E. coli S. aureus E. coli S. aureus E. coli S. aureus E. coli S. aureus E. coli S. aureus
Organisms  ==> | (xrcc. (ATCC- (ATCC- | (ATCC- (ATCC- | (ATCC- (ATCC- | (ATCC- (ATCC- (ATCC-
Extracts 8739) 6538) 8739) 6538) 8739) 6538) 8739) 6538) 8739) 6538)
ﬂ (Gram-ev) | (Gram + | (Gram (Gram + | (Gram - | (Gram + | (Gram - | (Gram + | (Gram-ev) (Gram +
ev) ev) ev) ev) ev) ev) ev) ev)
1 Aqueous 15 18 14 17 13 15 14 16 13 16
+ve Control go (2)2 SO 32 SO SZ 30 SZ SO 52
-ve Control
2 Hexane 10 12 11 13 12 14 09 13 10 12
20 22 20 22 20 22 20 22 20 22
+ ve Control 0 0 0 0 0 0 0 0 0 0
-ve Control
3 Chloroform 20 24 17 21 19 23 18 22 15 19
20 22 20 22 20 22 20 22 20 22
*+ ve Control 0 0 0 0 0 0 0 0 0 0
-ve Control
4 Ethanol 17 21 16 18 14 17 16 18 15 19
20 22 20 22 20 22 20 22 20 22
*+ ve Control 0 0 0 0 0 0 0 0 0 0
-ve Control
5 Ethyl acetate 13 15 14 16 15 17 16 20 15 17
+ve Control 20 22 20 22 20 22 20 22 20 22
0 0 0 0 0 0 0 0 0 0
-ve Control
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Discussion

Plants are rich in secondary metabolites
like tannins, terpenoids, alkaloids and
flavonoids and these secondary
metabolites are responsible for antibac-
terial properties. The use of plants and its
preparations to treat diseases is an ancient
practice in world especially in developing
countries like India where there is
dependence on traditional medicine.
Interest in plants with antibacterial
properties has revitalized as a result of
current problems associated with the use
of antibiotics. The present studies aimed at
the investigation of Adhatodavasica,
Tinosporacordifolia,  Glycyrrhizaglabra,
Boerhaviadiffusa, and
Ecliptaalbaethnomedicinal plants in vitro
antibacterial activity against Gram positive
and Gram negative bacteria. The results
presented here point out that these plants
have a good choice for the development of
new “leads”. Hexane, chloroform, ethyl
acetate, ethanol and aqueous extracts of
Adhatodavasica, Tinosporacordifolia,
Glycyrrhizaglabra, Boerhaviadiffusa, and
Eclipta alba extracts showed significant
zone of inhibition against “Gram-positive”
bacteria, Staphylococcus aureus ATCC
6538 and Gram-negative bacteria and
Escherichia coli ATCC 8739. This work
shows that maximum ZOIl has been
observed in Chloroform extracts and least
in hexane extracts. This means active
components showing better antibacterial
property are more lipophilic as compared
to non polar solvent. Phytochemicals such
as alkaloid are generally reported in
Chloroform extract.** Comparing results
found in this study with those of the
literature, we notice in a previous work on
antimicrobial activity of some medicinal
plants from Tunisia, that methanolic
extracts of C. monspeliensisleaves have
shown an interesting activity against P.
aeruginosa, S. aureus, E. faecaliswith
inhibition zones diameters of 18.0, 20.0
and 15.0 mm, respectively.*® Whereas,
water-methanol extracts of fruit peels of
pomegranate (P. granatum) have demons-
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trated a moderate activity when they were
tested on S. aureus, P. aeruginosa and K.
pneumoniae (13.0, 18.0 and 16.0 mm,
respectively)?®. This activity of pomegra-
nate peels could be attributed to tannins,
for which antimicrobial activity has been
demonstrated.*” The studies commenced
here also suggest that presences of good
antibacterial potency of the extracts are
due to active compounds in these extracts.
The results indicate that the tested crude
extracts are potential source to be explored
to identify new compounds. As these
plants are used in Ayurvedic formulations
the results also revealed the scientific basis
of the traditional usage of Adhatodavasica,
Tinosporacordifolia,  Glycyrrhizaglabra,
Boerhaviadiffusa, and Eclipta Alba and
therefore received attention. This s
supporting document to prove that these
plants have therapeutic uses since ancient
times. The use and exploration for drugs
and dietary supplements derived from
these plants have accelerated recently but
much work has to be done.

Conclusion

Pharmacognostic evaluation plays an
important role in quality control of the
crude drug. The different characters
observed in the Adhatodavasica,
Tinosporacordifolia,  Glycyrrhizaglabra,
Boerhaviadiffusa , and Eclipta alba serve
as base for the identification of right
sample of the plant as drug and other
studies. Five solvent extracts have been
selected out of which Chloroform extracts,
ethanol and water extracts have shown
more promising results as compared to
hexane and Ethyl acetate extracts. It can be
concluded from this study that chloroform,
ethanol and water are more suitable for
further studies. Antibacterial leads seem to
be more lipophilic in nature. The ZOlI in
chloroform extract is found to be even
more as compared with standard drug
Steptomycin against S.aureus ATCC 8739.
The present study justified the claimed
uses of Adhatodavasica,
Tinosporacordifolia,  Glycyrrhizaglabra,
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Boerhaviadiffusa, and Ecliptaalba in the
traditional system of medicine to treat
various infectious disease caused by the
microbes. However, further studies are
needed to better evaluate the prospective
efficacy of the crude extracts as the
antimicrobial agents. The present results
will form the basis for selection of plant
species for further investigation for the
potential discovery of new natural
bioactive compounds.
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