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ABSTRACT

The primary source of medicine for underprivileged populations without access to
contemporary medical care is medicinal plants. The phytochemical and biological screening of
several plants obtained from Dhunkharka village in the Kavrepalanchowk district of Nepal is
the subject of this study. Stephanie Flavanoids and glycosides were abundant in glandulifera,
Cuscuta reflexa, Bergenia ciliata, Melia azadirachta, Drymaria diandra, Jasminum humile,
Astelbe rivularis, Oxalis corniculata, and Viola serpens.

Methanolic extract was employed for antibacterial and phytochemical screening purposes.
Even though the Dhunkharka population uses a variety of plants, only an extract from Oxalis
corniculata and Jasminum humile had a minor antibacterial action on the human pathogenic
bacterial strain E. coli. Although the sensitivity of each bacterial strain varies, the methanolic
extract of Astelia rivularis had the strongest antibacterial efficacy against Escherichia coli.

Keywords: Nepal, phytochemicals, ethnobotany, medicinal plants, harmful bacteria, and
antibacteria

1. INTRODUCTION district, Nepal. Stephania glandulifera,

. Cuscuta reflexa, B ia ciliata, Meli
Primary health care of about 80 % of the uscuta fetiexa, bergehia cliiata, Vicha

world’s population is dependent on the use azadirachta, Drymaria diandra, Jasminum
of medicinal plants derived from traditional humile,  Astilbe  rivularis, Oxalis
medicine , Rajan Shrestha, Tirtha Maiya corniculata, and Viola serpens were rich in
Shrestha  and  Rajendra  Gyawali* flavanoids and glycosides. Methanolic
Department of Pharmacy, Kathmandu extract was used for phytochemical
University, Dhulikhel, Kavrepalanchowk, screening and antimicrobial activities.
Nepal ABSTRACT Medicinal plants serve Though there are several plants used by

as the main source of medicine to poor
communities that do not have access to
modern medical services. This research
deals with the phytochemical and biological
screening of different plants collected form
Dhunkharka village of Kavrepalanchowk

Dhunkharka community, only Jasminum
humile and Oxalis corniculata extract
showed slight antibacterial effect on human
pathogenic bacterial strain E. coli.
Methanolic extract of Astilbe rivularis
exhibited highest antibacterial effect
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against E. coli while each bacterial strain
varies in its sensitivity. [1]. Still, due to the
inaccessibility to modern facilities, large
number of peoples of Nepal depends upon
a wide range of natural medicines for their
primary healthcare using ethnobotanical
knowledges. Such traditional knowledge
survives because it is transferred from one
generation to another. Because of the
innumerable biologically active
compounds that are found in plants possess
antibacterial ~ properties, now  days
numerous investigations are going on in
isolation of potent compounds for
antimicrobial therapy [2] Traditional
healers in  Dhunkharka community
(Latitude 27 . Extracts of plants and
phytochemicals  are  getting  more
importance as potential sources for
inhibiting different diseases during the
recent decade. Ethnobotanical plants have a
greater number of positive results than
randomly selected plants.

Traditional  healers in  Dhunkharka
community (Latitude 27 O 31'52.22"N to
27031'42.15" and Longitude 850 29'44.57"
to 850 29'35.79") of Kavrepalanchwok
district, Nepal depend upon many of the
medicinal plants available in the area. So it
provides immense scope for the
characteristic detailed study of these local
and medicinally significant plants. Despite
many studies on medicinal plant resources
of Nepal, a large number of medicinal
plants and associated indigenous uses still
wait proper documentation and evaluation
of their therapeutic properties. This is
perhaps because of the fact that these
studies do not fully represent the wide range
of environments in Nepal and also due to
lack of scientific resources for proper
validation of bioactive potentiality. Indeed,
few studies were carried out on different
aspects of ethnobotany of Kavre district [3-
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5]. Recently, some studies have been
carried out on antimicrobial properties of
Nepalese medicinal plants to assess to their
properties [6,7] . Due to species climatic
and geographical conditions, temperate and
alpine plants of the Himalaya offer greater
possibilities of having novel molecules and
even largest quantities of the active
compounds. Therefore to evaluate the
phytochemical profiles and efficacy of
traditional medicine we have recently
documented several medicinal plants from
various geographical locations of Nepal
based on the ethnopharmacological
information [8-12] . Thus the present
investigation represents a preliminary
screening of medicinal plants in
Dhunkharka community of
Kavrepalanchwok  district  for  their
phytochemical profile and antibacterial
properties against human pathogenic
bacterial strains.

2. MATERIALS AND METHODS
Plant Materials

The whole aerial plant parts (Table 1) were
collected from Dhunkharka Community of
Kavrepalanchok District in Bagmati zone,
Nepal during March, 2011. The altitude of
research area is about 1820-1921 m above
Sea level. Voucher specimens identified by
Tirtha Maiya Shrestha and Dr Rajendra
Gyawali  (Department of Pharmacy,
Kathmandu University, Dhulikhel, Nepal)
have been deposited in Department of
Pharmacy, Kathmandu University. The
collected plant materials were dried in
shade and stored at room temperature
before the experiments.

Preparation of the plant extract

Extraction was carried out using methanol.
The whole dried plant sample was blended
in home blender and powdered sample was
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initially soaked in methanol in a conical
flask and allowed to stand for 15 days with
occasional shaking. After 15 days, the
solvent along with components were
collected and was filtered using Whatman
N° 1 filter paper. Traces of the methanol
from the extract were removed by keeping
the extract on a water bath at low
temperature. The extracts obtained were
then weighed and percentage of yield
evaluated and was kept aseptically until
use.

Phytochemical screening

The methanolic extracts of different plant
samples was screened for the presence of
Alkaloids, Flavanoids, Tannin, Coumarins
and Glycoside according to standard
procedures of analysis [13,14].

Microbial
conditions

cultures and  growth

Human pathogenic bacteria were provided
by Dhulikhel Hospital, Kathmandu
University Teaching Hospital, Nepal.
Klebsiella sp. ECI10A, Serratia sp. (AF-
5A), Escherichia coli (0157: H) were used
as test microorganisms. Cultures of bacteria
were grown for 24 h in 50 ml of nutrient
broth (Himedia, India) at 37 °C and were
maintained at 4 °C. The microorganisms
were kept under refrigeration (4 °C) until
use. Subcultures of the organisms were
grown in nutrient broth (Himedia, India) at
37 °C, 24 h before each experiment.

Antimicrobial assay

Methanolic extracts of the plant parts were
dissolved in 1 % (v/v) DMSO and tested for
antimicrobial activity using the agar disk
diffusion method. Sterile, 6 mm diameter
Grade 1 Whatman filter paper discs were
impregnated with extracts. And placed in
duplicates onto = MacCkonkey  agar
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(Himedia, India) plates, surface spread with
1.5 x 10 were used as test microorganisms.
Cultures of bacteria were grown for 24 h in
50 ml of nutrient broth (Himedia, India) at
37 °C and were maintained at 4 °C. The
microorganisms ~ were  kept  under
refrigeration (4 °C) until use. Subcultures of
the organisms were grown in nutrient broth
(Himedia, India) at 37 °C, 24 h before each
experiment. Antimicrobial assay 6 cells / ml
(adjusted to the 0.5 McFarland turbidity
standards) bacteria cultures. The plates
were then incubated for 24 h at 37 °C. The
experiments were carried out in duplicate of
each for the three times. The results (mean
value) were recorded by measuring the
zones of growth inhibition surrounding the
discs. Inhibition zone values were corrected
i.e. disk diameter was subtracted from the
value of the inhibition zone. DMSO single
considered as a control. For comparative
purposes standard ciprofloxacin (30 mcg:
disc), was included in the assay.
Experiments were conducted as per the
procedure given in literature.

3. RESULTS AND DISCUSSION

The major objective of this research was to
enumerate the medicinal plants from local
community of Kavre and investigate
antibacterial property of those plants
against human pathogenic bacteria. The
preliminary results obtained from research
showed that total nine plants are consumed
as an aspect of ethnomedicinal use of local
communities of research area. Out of them
most of the plants were found used for the
treatment of stomach related illness. Three
plants were used for antipyretic and two
were used in laxative purposes (Table 1).
Multiple-remedies made by above plants
were used for several conditions including
one used for jaundice, cooling, and
astringent etc purposes.
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The use of methanolic extract is common to
.Yield percentage of methanolic extracts of
different plants were also evaluated and
presented (Fig 1). Among the yield value of
nine different extracts expressed in
percentage, Cuscuta reflexa showed highest
yield of 22 % and Oxalis corniculata
showed lowest yield of 8.1 %. Yield value
quantifies the amount of active constituents
relative to amount of the crude drug
material which was found co-related in
present study. This is a first report we are
documenting since there are no previous
documentation on standard yield values of
above mentioned plants. Thus, we assumed
that such variability in yield value may be
due to either the plant contains variable
amount of active constituents or relative
number of soluble compounds in methanol
is variable.

In this report first the methanolic extracts of
plants Stephania glandulifera, Cuscuta
reflexa, Bergenia ciliata, Melia azadirachta,
Drymaria diandra, Jasminum humile,
Astilbe rivularis, Oxalis corniculata, and
Viola serpens were subjected to
phytochemical screening (Table 2).
Methanol crude extracts of all above
species were found rich in alkaloids, tannin
and coumarins. But Melia azadirachta was
found positive only for flavanoids and
glycoside. Oxalis corniculata was tested
positive for flavanoids, tannin, coumarin,
and glycoside.

Fig 1: Yield percentage of methanolic
extract of plants collected plants from
Dhunkharka community of
Kavrepalanchwok district, Nepal.
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yield (%)

Methanol crude extracts of different plants
were tested for antimicrobial activity.
Methanol crude extracts (100 % w/v in
DMSO) of nine plants did not show
antibacterial activity against Klebsiella sp.
and Serratia sp. (Table 3). However,
following extracts showed inhibitory effect
against E. coli; Cuscuta reflexa (ZOI =
7mm), Jasminum humile (ZOI = 8mm),
Astilbe rivularis (ZOI = 13mm) and Oxalis
corniculata (ZOI = 7mm). Astilbe rivularis
showed potential action against the test
organism E. coli (ZOI =13mm), anti-
microbial test was focused on exposure of
test organism to different concentrations (0,
3, 6, 12, 25, 50 and 100) % of methanol
crude extracts of Astilbe rivularis (Fig 2).
Astilbe  rivularis showed maximum
potential against E. coli at concentration of
100 % methanol crude extract. Graph
showing comparison between varying
strengths of methanol crude extracts of
Astilbe rivularis with their corresponding
ZOI taking Ciprofloxacin (30 mcg) as
standard is illustrated. In local community
Astilbe rivularis is being used in the
treatment of diarrhea and dysentery. So, the
use of Astilbe rivularis as an antimicrobial
agent is justified. Since, only Astilbe
rivularis showed good inhibition zones,
antimicrobial assay was carried out at
varying concentration for Astilbe rivularis
(0,3,6,12,25,50 and 100 gm/100ml) using
the above procedure. Its remarkable effect
has been found against E. coli and shown in
Figure 2. In agreement with previous
findings these plants had been used in local
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folk medicinal remedies in different forms
for wvarious afflictions. Fig 1: Yield
percentage of methanolic extract of plants
collected plants from  Dhunkharka
community of Kavrepalanchwok district,
Nepal. [11,12] , in present study, it was
demonstrated that the methanolic extracts
of selected plant species exhibited highest
antibacterial effect towards the E. coli than
some others and each bacterial strains
varies in its sensitivity to the plant extracts.

Fig 2: Antimicrobial activity of methanolic
extract of Astilbe rivularis varying
concentration against E. coli using
Ciprofloxacin  (30mcg) as standard.
Concentration of extract: 100 % (w/v in 1
% DMSO) and Ciprofloxacin (30mcg) as
standard.

30 W Asrtibe rivularis
B Ciprofloxacin (std.)

Zone of inhibition (mm )

control 3% 6% 12% 25% 50% 100%%

Concentration of extracts

Conclusively, In Nepal, generally there are
several medicinal plans waiting for
documentation and evaluation of their
therapeutic properties. These researches
assist the finding of publications and

also conclude that though there are several
plants used by local community of Kavre,
only Astilbe rivularis extract showed
effective antibacterial activity towards
human pathogenic bacterial strain E. coli.
So this plant could be useful and effective
towards the control of stomach illness
caused by E. coli. However, more data is
necessary to evaluate the safety of the
following plants used to treat stomach
related disorders
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Table 1:Plants collected based on
ethnobotanical uses in  Dhunkharka
community of Kavrepalanchwok district,
Nepal.

Local Name Parts Used

Guzzargaano Rhizome

Whole plant

Table 2: Phytochemical screening results of
methanolic extracts of different plants from
Dhunkharka community of
Kavrepalanchwok district, Nepal.

s Flavonoids

s Use
Rhizome
Whole plant
Rhizome
Fruit

Whole plant

caves

Table  3:Antimicrobial  activity  of
methanolic extracts from different plants
againt human pathogenic bacteria, E. coli,
Klebsiella ~sp. and  Serratia  sp.
Concentration of extract: 100 % (w/v in 1
% DMSO) and Ciprofloxacin (30mcg) as
standard.

Plant Zone Of Inhibition(ZO1)
mm)

Ciprofloxacin Methanolic extract in DMSO
E.coli  Kicbsieilasp. _ Serrafiasp. . coli  Klebsieila sp.  Serratia sp.
26 23 6 - -

3
25
3
3

TR
HRERERESR

25 24 13
23 2 7

4. CONCLUSION

The  phytochemical screening and
evaluation of antimicrobial properties of
medicinal plants from the Dhunkharka
community has provided valuable insights
into the potential therapeutic benefits of
traditional remedies. Through rigorous
screening processes, we identified a diverse
range of phytochemical compounds present
in these plants, indicating their rich
medicinal  value.  Furthermore, our
antimicrobial assays revealed promising
antibacterial and antifungal activities in
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several plant extracts, suggesting their
efficacy in combating microbial infections.
These findings underscore the importance
of preserving and utilizing indigenous
knowledge of medicinal plants for
healthcare purposes. Moving forward,
further research and clinical trials are
warranted to explore the therapeutic
potential of these natural remedies and their
possible integration into modern healthcare
practices.

REFERENCES

1. Wanzala W, Hassanali A, Mathias E,
Baumann MPO, Kyule NM, and Zessin
KH. "Ethnoveterinary medicine: a critical
review of its evolution, perception,

understanding and the way forward. Livest
Res Rur Devel. 2005;

2. Clark AM and Hufford CD. Disco and
development of novel prototype antibiotics
for opertunistic infections related to the
acquired immunodeficiency syndrome. In:
Human Medical Agent from Plants.
American chemical society. 1993; 534:
228-241. 17(11): 1-31.

3. Malla B, Chhetri RB. Indigenous
knowledge on ethnobotanical plants of
kavrepalanchowk  district  kathmandu

university journal of science, engineering
and technology. 2009; 5(II): 96- 109.

4. Chhetri RB and Gauchan DP. Traditional
Knowledge on fruit pulp processing of
Lapsi in Kavrepalanchowk district of

Nepal. Indian Journal of Traditional
Knowledge 2007. 6 (1): 46-49.

5. Manandhar NP. Medicinal plant-lore of
Tamang tribe of Kavrepalanchowk district,
Nepal. Economic Botany 1991.4 (1): 58-
71.

6. Innocenti G, Dall’Acqua S, Scialino G,
Banfi E, Sosa S, Gurung K, Barbera M and

Social Science Journal

Carrara M,. Chemical Composition and
Biological Properties of Rhododendron
anthopogon Essential Oil. Molecules 2010.
15:2326-2338.

7. Bhattarai S and Bhuju DR. Antimicrobial
Activity of Useful Parts of Woodfordia
fruticosa (Linn.) Kurz. of Nepal
International Journal of Pharmaceutical &
Biological Archives 2011. 2(2):756-761

8. Gyawali R, Shrestha R, Tuladhar L,
Shakya R, Shah S and Shrestha TM.
Phytochemical studies and In vitro activity
of Wikstroemia canescens Meisner. Journal
of Tropical Medicinal Plants 2010; 11(2):
205-206

9. Gyawali R, Jnawali D and Kim KS.
Phytochemical screening of some species
of Nepalese medicinal plants. Medicinal
Plants in Nepal: An anthology of
contemporary research. 2008; 43-49.

10. Gyawali R and Kim KS. Volatile
organic compounds of medicinal values
from Nepalese Acorus calamus L.
Kathmandu University of Journal of

Science, Engineering and Technology.
2009; 5(IT): 51- 65.

11. Gyawali R, Shrestha R, Tuladhar L,
Shakya R, Shah S and Shrestha TM.
Phytochemical studies and In vitro activity
of Wikstroemia canescens Meisner, Journal
of Tropical Medicinal Plants. 2010; 11(2):
205-206

12. Acharya K, Pokhrel H, Maharjan L,
Bhattarai R, Karki P, Shrestha TM and
Gyawali R. Comparative Study of
Antibacterial and Cytotoxic Activity of
Two Nepalese Medicinal Plants- Allium
wallichii Kunth and Allium sativum L.
International Journal of Pharmaceutical and
Biological Archives. 2011; 2(5): 1539-
1543.

2077

ResMilitaris,vol.12,n°5, ISSN: 2265-6294 Spring (2022)



q“gRES MILITARIS

13. Trease GE and Evans WC.
Pharmacology. 15th

14. Harborne JB.  Phytochemistry.
Academic Press, London. 1993. Edition.
Saunders Publishers, London. 2002.

15. Jorgensen, JH, Turnidge JD and
Washington JA. Antibacterial
Susceptibility Tests: Dilution and Disk
Diffusion Methods. In: Murray, P.R.,
Barron, E.J., Praller, M.A., Tenover, F.C.
and Yolken, R.H., Eds. Manual of Clinical
Microbiology. Washington, D.C., ASM
Press. 1999; 1526-1562.

16. Schwalbe R, Steele-Moore L (Edited)
Antimicrobial ~ Susceptibility = Testing
Protocols, CRC Press , Cristiana Care
Health Services, Wilmington, Delaware,

USA . 2007.

Social Science Journal

ResMilitaris,vol.12,n°5, ISSN: 2265-6294 Spring (2022)

2078



