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ABSTRACT
Antimicrobial resistance is a major global public health problem. The use of antimicrobials
in food animals is a public health concern because antimicrobial resistant (AMR) bacteria
can emerge and be transmitted to humans through consumption and handling of foods of
animal origin. Extended-spectrum cephalosporins (ESCs) are critically important antibiotics
for humans and their use in animals poses a potential threat for public health. The purpose
of this study was to investigate the prevalence of extended-spectrum β-lactamase (ESBL)producing Escherichia coli in retail buff meats in Bharatpur, Nepal. Multidrug resistance
(MDR) and ESBL producing Escherichia coli is also considered to be one of the major
problems in the world which causes serious illness to people each year.
A total of 20 raw buff meat samples were collected from different retail shops of Bharatpur
Metropolitan City, Nepal. Bacterial growth, identification, and antimicrobial susceptibility
test were performed according to Clinical & Laboratory Standards Institute (CLSI)
guidelines. Out of 20 meat sample, 15 samples showed the growth of Escherichia coli
isolates. The prevalence rate was found to be 75%. All the isolates of Escherichia coli were
found to be susceptible to Gentamicin and Amaikacin whereas was isolates were mostly
resistant to to Amipicillin (60%) following Imipenam (53%) and Levofloxacin (33%).
Overall, 20% Multidrug-Resistant (MDR) isolate was found. The prevalence of ESBL
producing Escherichia coli was 3 (20%). This study indicates antimicrobials resistant
bacteria existing at an alarming rate in buff meat.

Keywords: Extended Spectrum Beta Lactamase, Multidrug Resistance, Escherichia coli
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INTRODUCTION
Antibiotics are the substances either produced by microorganisms or wholly or
partially synthesized by chemical methods which inhibit the growth of other
microorganisms (Denyer et al 2008). Antibiotics are vital, life-saving medicines
that fight against infectious disease (Basnyat et al 2015). But antibiotics misuse
is becoming one of the major public health problems worldwide. The misuse of
antibiotic can lead to the development of bacterial resistance towards antibiotic
and increase the burden of chronic diseases, increases costs of health services and
the development of side effects (Alumran et al 2011).
Antibiotic resistance is the ability of bacteria to stop an antibiotic from working
against it. This results in the failure of treatment, persistence of infection and may
spread to others. Thus, antimicrobial resistance (AMR) is a major threat to health
and human development, affecting our ability to treat a range of infections.
Treatments for a growing number of infections have become less effective in
many parts of the world due to resistance (WHO 2020). Nepal is one of the major
contributors to the growing burden of AMR due to widespread irrational use of
antibiotics along with poor health care systems poor infection control and
prevention measures (Acharya & Wilson 2019). The volume of veterinary
antibiotic sales in Nepal rose over 50 percent from 2008 to 2012, most through
retailers without veterinarian prescription. Antibiotics are necessary to treat
infections in animals, but they are also used extensively for preventing disease, a
use that can be restricted without jeopardizing animal or human health. They may
also be used for promoting animal growth, which can be eliminated with no health
consequences (Basnyat et al 2015).

There is growing evidence that antibiotic resistance in humans is promoted by the
widespread use of non-therapeutic antibiotics in animals. Resistant bacteria are
transmitted to humans through direct consumption of undercooked meat, and
through contact with uncooked meat surfaces meat (Alumran et al 2011).
Multidrug resistance is defined as the ability of bacteria to stop different classes
of antibiotics which are structurally different and have different molecular targets
from working (Shrestha et al 2016). For being multidrug resistance, the organism
must be resistance to three or more than three classes of antibiotics (Pokhrel et al
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2017). Generally, pathogenic bacteria resistance to multiple drugs resulted due to
overuse of antibiotics for human therapy as well as for farm animals and even for
fish in aquaculture. Studies from WHO report have shown very high resistance
in bacteria such as Escherichia coli against antibiotics such as cephalosporin and
fluoroquninolones, Klebsiella pneumoniae cephalosporin and carbapnems,
Staphylococcus against methicillin, Streptococcus pneumoniae against Penicillin,
non typhoidal Salmonella against fluoroquinolones, Shigella species against
fluoroquinolones,

Neisseria

gonorrhea

against

cephalosporin

and

Mycobacterium tuberculosis against rifampicin, isoniozid and fluoroquninolone
causing common infections and high percentage of hospital acquired infection
(Nikaido 2009).

Food borne diseases include microbial, parasitic, and toxic (chemical) agents out
of which bacteria probably remain the most common cause of illnesses. These
bacteria transmitted by food, is increasing resistance to antimicrobial agents with
implementation new generations of antimicrobial, reflecting a huge adaptable
potential of microorganisms due to different mechanisms of bacterial resistance
(Wasinski et al 2013). Predominantly food borne disease associated with bacterial
infections

like

Salmonella

spp,

Escherichia

coli

serotype O157:H7,

Campylobacter spp, Listeria monocytogenes, Mycobacterium bovis, etc are
considered emerging. The reservoirs for foodborne pathogens including
Escherichia coli and Salmonella spp are food animal including cattle, swine,
chickens, turkeys etc and food supply including meat and its products (Ahmed et
al 2009).

Meat is animal flesh that is eaten as food which contains high amount of proteins,
minerals and vitamins. It is an ideal culture medium for many organisms because
it is high in moisture, rich in nitrogenous foods of various degree of complexity,
and plentifully supplied with minerals and accessory growth factors. Also, it
usually has some fermentable carbohydrate (glycogen) and is at a favorable pH
for most microorganisms. Consumption of healthy meat is most necessary
otherwise consumption of contaminated meat would lead to the health hazard or
serious illness (Chakroborty 2006).
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Escherichia coli is a inhabitant bacteria of stomach and intestines. It can cause
gastrointestinal illness when consumed in contaminated water, milk, or food or is
transmitted through the bite of fly or other insect. The mutated strains can lead to
cause diarrhea by giving off toxins, invading the intestinal lining, or sticking to
the intestinal wall. Strains of E coli O157:H7 and E coli O104:H4 can cause
bloody diarrhea, kidney failure, and death in extreme cases and also can cause
urinary tract infections in women. Infection from contaminated food sources and
water can be prevented by proper treatment of water and proper cooking of food
and food products (Britannica 2018).
β-lactam antibiotics are commonly used to treat bacterial infections. The groups
of antibiotics in this category include penicillins, cephalosporins, carbapenems
and monobactams. Increased use of antibiotics, particularly the third generation
of cephalosporins has been associated with the emergence of β-lactamases
mediated bacterial resistance, which subsequently led to the development of
Extended spectrum beta lactamase (ESBL) producing bacteria (CLSI 2014).

The ESBL enzymes are plasmid-mediated enzymes capable of hydrolyzing and
inactivating a wide variety of beta lactams, including third generation
cephalosporins, penicillins and aztreonam. These enzymes are the result of
mutations of TEM-1 and TEM-2 and SHV-I. All of these beta lactamase enzymes
are commonly found in Enterobacteriacea family. Normally, TEM1, TEM-2 and
SHV-I enzymes confer high level resistance to early penicillins and low level
resistance to first generation cephalosporins. Widespread use of third generation
cephalosporins and aztreonam is believed to be the major cause of the mutations
in these enzymes that has led to the emergence of the ESBLs. These enzymes
mediate resistance to cefotaxime, ceftazidime and other broad spectrum
cephalosporins and to monobactams such as aztreonam, but have no detectable
activity against cephamycins and imipenum (Chaudhary and Aggrawal 2004).
ESBL producing organisms are often resistant to several other classes of
antibiotics, as the plasmids with the gene encoding ESBLs often carry other
resistant determinants (Pitout et al 2005). Initially, hospital associated infections
with ESBL producing bacteria were present. Today, frequency of infections
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among community-dwelling patients; without a history of hospitalization or
antimicrobial are increasing (Kluytmans et al 2012).

The prevalence of multi-drug resistance isolates and ESBL producing isolates is
increasing in humans as well as animals. Faecal carriage of ESBL gene has been
identified as the major reservoir in the environment. Bacterial species that carry
ESBL genes are normal inhabitants of gastrointestinal tract, food is potential of
source of them (Overdevest et al). High concentrations of poultry, slaughtering
and processing equipment and cooling devices can be the cause of significant
bacterial contamination and that are introduced during handling, improper
dressing, cleaning, insanitary condition of meat. Public health hazards may arise
by the consumption of such meat (Bhandari et al 2013 and Kozacinski et al 2006).

Infections caused by multi-drug resistant bacteria, such as MRSA and ESBLproducing E.coli are a public health concern and these organisms have been
detected in food-producing animals in several countries. There is growing
concern relating to transmission of these organisms along the food chain through
to final food products. Of particular concern is the potential for amplification and
spread of antimicrobial resistance by cycling through animal reservoirs. Resistant
bacteria are transmitted to human through direct contact with animal, by exposure
to animal manure, through consumption of uncooked meat, and through contact
with meat surfaces.
The multidrug resistance extended spectrum of beta lactamase E.coli are
increasing day by day which has resulted in the failure of treatment of patient
infected with such bacteria. This leads to the prolonged infection, loss of huge
economy and may be death too (Basayaraju 2016). These sorts of bacteria are
also found in buff meat due to overuse of antibiotics in animal farming and poor
sanitation in slaughter house during processing of meat. This kind of bacteria can
infect to the people when consumed without proper cooking. So, this study aims
to find the prevalence of multidrug resistant extended beta lactamase E coli from
buff meat in Bharatpur Metropolitan.

MATERIALS AND METHODS
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Sampling plan and its collection
Among several meats being consumed in Bharatpur, buff is chosen to conduct
this research as these meats are the most consumed in Bharatpur Metropolitan.
Laboratory based cross-sectional descriptive study design was conducted.
A total of 20 buff samples were collected from different meat shops. Nonrepeated buff samples from different retail meat shops of Bharatpur Metropolitan
were aseptically collected in a sterile beaker. Samples were transported and
processed in Microbiology laboratory of Balkumari College, Narayangarh,
Chitwan as soon as possible. The study was conducted from 18th May to 4th July
2020.

Sample processing
A sterile, dry small beaker was used for collection of each sample of buff meat.
A small piece of about 5-10 grams buff meat was kept in the beaker. The collected
samples were transported to the laboratory. Any visible contamination in
collected buff meat sample, delay of the buff meat sample to the laboratory were
evaluated.

Sample culture
Buff meat samples were first of all kept in peptone water containing conical flask.
After 30 minutes about 2-3 ml of the inoculated peptone water was transferred
test tubes containing Nutrient broth. Test tubes were incubated aerobically at
37°C overnight. After 24 hours incubation, organisms from Nutrient broth were
streaked in MacConkey agar plate with discontinuous streaking technique. Plates
were incubated aerobically at 37°C overnight. After 24 hours incubation, the
isolated pink colonies were streaked in M-Endo agar plate with discontinuous
streaking technique. Plates were incubated aerobically at 37°C overnight. After
24 hours incubation, the plates were examined (Shrestha et al 2018).

Identification of Isolates
For the identification of E coli isolates, standard microbiological techniques as
described in Bergey's Manual of systemic bacteriology (2005) was followed
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which comprises of studying the colony morphology, staining reactions and
various biochemical properties. Isolated colonies from pure culture were
identified by performing the standard biochemical tests (MR test, VP test, Citrate
test, Urease test).

Antibiotic susceptibility testing
The antibiotic susceptibility testing of isolates were performed according to
Clinical and Laboratory Standards Institute (CLSI) recommended modified
Kirby-bauer susceptibility testing method (CLSI, 2006). Ampicillin (Amp),
Cefotaxime (CTX),Gentamicin (Gen), Ciprofloxacin (Cip), Colisitin (CL),
Imipenam (Imp), Polymyxin B (Pb), Amikacin (Amk), Levofloxacin (LV) were
the antibiotics used.

ESBL screening criteria
The screening of ESBL was performed by using ceftazidime (30µg) disks
(Himedia). The zone of inhibition less than 22 mm for ceftazidime and 27 mm
for cefotaxime was considered a potential ESBL producer as recommended by
CLSI. For the conformation of ESBL, combination disk method was used. The
combination of Ceftazidime and Cefotaxime alone and in combination with
Clavunic acid (CA) (10µg) were used. An increase ZOI of >5mm for either
antimicrobial agent tested in combination with CA versus its zone when tested
alone confirms ESBL positive.
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RESULTS
A total number of 20 samples were tested, out of which 15 produced characteristic green
metallic sheen colonies on M-Endo agar medium and all were culturally and
biochemically confirmed to be E coli i.e. 75% of total samples were positive for E coli.

Bacterial Growth

25%

Growth
No Growth

75%

Figure 1: Proportions of Escherichia coli positive sample

In this study, all 15 isolates of E coli tested for their antibiotic resistance profile against
9 different antibiotics of 6 different groups. Antibiotic susceptibility testing revealed that
9 isolates were resistant to Ampicillin (60%), followed by Imipenum (53%) and
Levofloxacin (33%). However, Amikacin and Gentamicin were found to be most
sensitive i.e. 100%.

Table 1: Antibiotic resistance profile of Escherichia coli
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Group of Antibiotics Antibiotic
Penicillin
Ampicillin

Resistance Intermediate Sensitive
9 (60%)
2(13%)
4(27%)

Cephalosporin

Cefotaxime

3 (20%)

1(7%)

11 (73%)

Aminoglycoside

Gentamicin

-

-

15(100%)

Amikacin
Carbapenems

Imipenam

15(100%)
1(7%)

6(40%)

Ciprofloxacin 1(7%)

2(13%)

12(80%)

Fluroquinolones

Levofloxacin

5(33%)

1(7%)

9(60%)

Polymyxin

Polymyxin-B

3(20%)

8(53%)

4(27%)

7(47%)

8(53%)

Colistin

8(53%)

The proportions of ESBL producing strains against buff meat was (20%) that is out of 15
isolates only 3 were ESBL positive and 12 (80%) isolates were found to be non ESBL
strains.
14
12
10
8
6
4
2
0
ESBL

Non ESBL

Figure 2: Proportions of ESBL suspected among Escherichia coli isolates.
In this study, out of 15 E coli isolates, 3 (20%) was found to be resistant to three or more
classes of antibiotics. Thus, 3 isolates were found to be multi-drug resistance while 12
isolates were non- multi-drug resistance.
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Table 2: Multi-drug resistant pattern of Escherichia coli isolates
Meat Sample

Multi-drug resistance(MDR)

Non multidrug
(Non-MDR)

Buff

3

12

resistance

DISCUSSION
Meat, though nutritious food gets contaminated with bacteria by the adoption of
unhygienic practices by infected meat handlers during processing. Similarly, when cattle
are slaughtered and processed, some bacteria found in their intestines such as E. coli can
get on the meat. New problems of food borne zoonotic diseases are arising in conjunction
with the development of different types of food and animal origin. Any vegetables, milk
or water that has been contaminated with animal meat could contain these bacteria. The
present study revealed that the most of the retail shops do not operate in a safe and
sanitized environment. Further, the chopping blocks of wood were found to be same
every day without proper cleanliness, the same reason mentioned by Saikia and Joshi
2010.
In recent years, MDR bacteria have been found increasing outside the hospital
environment. The foods are being contaminated with MDR bacteria, particularly of meat
and meat products. This study is performed aiming to evaluate the prevalence of MDR
and ESBL producing E coli in buff meat on Bharatpur Metropolitan. Meat passed through
different contacts starting from slaughtering house ending in the food served to eat,
during which it may get contaminated with antibiotic resistant bacteria. There is less or
no research regarding the prevalence of the ESBL producing E coli in buff meat samples
in the study area.
For this study, 20 meat samples were analyzed, of which 15 samples showed the growth
of E coli. Out of 15 isolates, 3 were MDR and 1 was ESBL producer. The prevalence of
ESBL producer bacteria in buff is 6%. ESBL production by the bacteria might be due to
transfer of those bacteria from infected meat handlers or poor sanitary condition
prevailing in that particular locality. This is the first research revealing the result
regarding the condition of the buff meat sold in our setting. Thus, comparison of our
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result with different countries may not be feasible due to difference in sample size, study
methodology, geographical condition and so on.
Resistance to antimicrobial drugs is causing increasing morbidity and mortality due to
infectious diseases. Antibiotic resistance is a global problem. It is now generally
considered as public health issue and has significant implication in health. The problem
of the bacteria resistance to antimicrobial drugs is more troublesome to developing
countries like Nepal.

CONCLUSION
The prevalence rate of E Coli contamination was found to be 75%. All the isolates of E
Coli were found to be susceptible to gentamicin and amikacin and highly resistant to
Amipicillin following Imipenum and Levofloxacin. Out of 15 isolates 3 were found to
be multidrug resistant while 1 ESBL producing strains.
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Abstract
Fodder plants deals with the plant used for livestock for food. In present
research, it is studied fodder plants used by farmers of Chitwan District. Local
farmers are mainly dependent upon animal husbandry. Tree fodder
constituted about 70% of dry matter in takes of domestic animals for large
part of the year and was collected by lopping branches from tree. Data about
fodder plants were collected by questionnaire interview and group discussion.
In the present study, 96 species of plants belonging to 47 families were
documented from the Chitwan District. Among them wild comprises of 61
species, cultivated 13 species and both 22 species among 47 families.
Poaceae is found to be largest family followed by Moraceae in Chitwan. The
demand for fodder plants is usually considerably higher than the supply and
fodder resources are found to be shrinking. There are 43 trees, 30 shrubs and
23 herbs 45% plants species are used as leaves for fodder 31% plant species
used as shoot for fodder and 24% plant species are used as whole plants.
Key words: - fodder, livestock, Chitwan, species.

Introduction:
People throughout the world to a large extend depend on plant resources wide range of
useful products as food, timber, firewood, fodder and wood are obtained from the plants.
One of the major uses of plant is in the form of fodder. Fodder refers particularly to food
given to the animal livestock. It includes floral derivatives like oil cake, straw,
compressed feed, sprouted grains and legumes. The Chitwan being tropical and Terai
(plain land) district where mixed crops livestock farming system is predominated since
centuries (Tulachan and Neupane. 1999). The livestock has remained as an indispensable
part of the traditional agricultural system in Nepal (Devkota and Rerkserm, 1994). It has
played a major role in generating cash income through the production of milk, butter,
cheese, meat, egg, skin, wool and manure.
Nepal harbors a rich genetic diversity of fodder plant species. More than 100 species of
fodder plants are used to feed cattle which support animal husbandry (Shrestha, 1978).
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Livestock contributes a considerable proportion of the total income of small farmer.
Livestock farming has been considered as one of the fastest growing agricultural sectors
of Nepal (APP, 1995). Fodders are obtained from herbs, shrubs, climbers and trees.
Farmers in Nepal have a considerable knowledge of fodder trees and their nutritional
qualities (Mahato and Subba, 1988). All the plant species around Chitwan cannot be
considered as fodder. Some plants are very lethal for cattle. The fodder is considered as
major input in animal husbandry.
Chitwan lies between 27o 30'o'' N to 54o20'0" E of the central Nepal. Bharatpur is the
headquarter and emerging as "Medical City" as well as "Educational hub". It is also
famous for Chitwan National park. Chitwan has a tropical monsoon climate with high
humidity all throughout the year. It covers an area of 952.63 km2 consisting of tropical
and subtropical regions. Chitwan is particularly rich in flora and fauna. Agriculture
makes up the most important sector in Chitwan. On the basis of altitude, Chitwan can be
categorized as

Geography and climate
S.N.
i.
ii.
iii.

Climate zone
elevation range
Lower Tropical
below 300 mt
upper tropical
301 to 1000 mt
sub-tropical
1001 to 2000 mt
(Gurung, 1983)

%of area
58.2%
32.6%
6.7%

The people inhabiting the Chitwan district are predominantly farmers and also known as
"Egg bowl of Nepal". The present paper deals with major fodder plants used by farmers
of Chitwan for livestock.

MATERIALS AND METHODS
The present work was based on extensive survey and data collection of various localities
of Chitwan district in different seasons in 2019. The primary data were collected by the
methods of field visit, household survey, photography group discussion, interview and
direct observation. The secondary data were collected by literature review and plant
identification. The voucher specimen were brought to the laboratory and processed for
herbarium specimen preparation and identified with concerning of authentic books,
different websites and plant names were checked according to International plant name
Index.

RESULT AND DISCUSSION
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Chitwan district has rich floral diversity and people are found to have very good
knowledge on fodder plants. A total of 96 plant species belonging 47 families are
available in this district.
The fodder plant species used by local farmers of Chitwan district has been categorized
under different heading as follows:
1. Life form of plant
A total of 96 plants species studied were categorized on the basis of size. The
result was found to be 43 trees, 30 shrubs and 23 are herbs. This clearly
indicates that local people are using more trees than herbs and shrubs as
fodder.

23

30

43

LIFE FORM

TREES

SHRUBS

HERBS

2. Status:
Among 96 plant species reported from the area, 61 are wild, 13 are cultivated
and 22 are both wild and cultivated. This data shows that local people are
using more wild plant species for fodder use.
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3. Families:
A total 96 plant species containing 47 families has been reported in the study area
which is categorized as:
a) Major families:
The major families include 3 families like Poaceae. That represents the highest
number of species (14 spp) followed by Moraceae (13 spp) and Asteraceae (5
spp)
b) Moderate families:
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The moderate families include 13 spp like Amaranthaceae (3spp) Cyperaceae (2
spp), Combretaceae (2 spp) Fabaceae (3 spp), Fagaceae (3 spp) Lamiaceae (2
spp) Sapotaceae (2 spp), Theaceae (3spp) Verbenaceae (3 spp) Tiliaceae (2 spp)
Rosaceae (3 spp) Lauraceae (2 spp), Rhamnaceae (2 spp)
c) Minor families:
These induce 31 families include Araliaceae, Araceae, Anacardiaceae,
Bursaraceae,

Betulaceae,

Berberidaceae,

Capparaceae,

Commelinaceae,

Coriariaceae, Caryophyllaceae, Ericaenae, Euphorbiaceae, Hydraagiaceae,
Juglandaceae, Fabaceae, Longanaceae, Myrsinaceae, Meliaceae, Musaceae,
Nephrolenidaceae, Malvaceae, Phyllanthaceae, Zinagiberaceae, Myrtaceae,
Bursaceae, Oleaceae, Symplocaceae, Urticaceae, Sambucaceae, Oxalidaceae,
Saurawiaceae
Among 96 spp, 47 different families, 31 spp are of minor families belonging to
each special, 13 species of moderate families and 3 species of major family.

d) Plant parts used for fodder
The pie chart shows among 96 plants species, 45% plant species are used as
leaves for fodder and shoot are used of 31% plants and whole plants are used of
24% plant species.
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Whole plants

24%

45%

31%

Table No. 1: List of fodder plants collected from Chitwan District
S.N.

Scientific

Common

Name

Name

Family

Local
status

Habitat

Parts
Used

Alnus

1.

nepalensis

Utis

Betulaceae

Wild

Tree

Leaves

D.Don

2.

Artemisia
indica L.

Leaves
Titepati

Compositae

Wild

Shrub

and
shoots
Young

3.

Arundinaria
falcate Nees.

Nigalo

Graminae

Wild and
cultivated

Shrub

shoot
and
leaves
Leaves

Aesandra

4.

butyraceae

Chiuri

Sapotaceae

Roxb.

5.

Achyranthes
aspera L.

Wild and
cultivated

Tree

and
young
shoot

Datiwan

Amaranthaceae

Wild

Shrub

Leaves
and
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young
shoot

6.
7.

Artocarpus
lokoocha Wall.
Amaranthus
viridis L.

Badahar

Moraceae

Wild

Tree

Latte

Amaranthaceae

Cultivated

Herb

Leaves
Whole
plant
Leaves

8.

Bauhinia
variegata I.

Koiralo

Fabeceae

Wild and
cultivated

Tree

and
tender
buds
Leaves

9.

Berberis
aristate Roxb.

Chutro

Berberidaceae

Wild

Shrub

and
young
shoot
Leaves

10.

Brassaiopsis
hainla seem

Chuletro

Araliaceae

Wild and
cultivated

Shrub

and
young
shoot

11.

12.

Buddleja
asiatica Lour.
Bauhinia
purpurea L.

Leaves
Bhimsenpati

Longanaceae

Wild

Shrub

and
shoot

Tanki

Fabaceae

Wild

Shrub

Leaves
Leaves

13.

Bonbax ceiva L. Simas

Malvaceae

Wild

Tree

and
young
shoot
Leaves

14.

Bidenas pilosa
L.

Kalo kuro

Asteraceae

Wild

Shrub

and
young
shoot

15.
16.

Bridelia retusa
(L.) A.Juss
Cratera
unilocularis L.

Gayo

Phyllanthaceae

Wild

Shrub

Sipligan

Capparaceae

Cultivated

Shrub

Whole
plant
Whole
plant
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Young

17.

Camellia kissi
L.

Hingua

Theaceae

Wild

Shrub

and
mature
leaves

18.
19.

Carez cruciate
Wahi.
Cautleya
spicata Baker.

Hath katuwa Cyperaceae

Wild

Herb

Pani saro

Zingiberaceae

Wild

Herb

Kane jhar

Commelinaceae

Wild

Shrub

Commelina

20.

benghalensis
Linn.

Whole
plant
Whole
plant
Whole
plant
Leaves

21.

Coriaria
nepalensis Wall

Machhanio

Coriariaceae

Wild

Shrub

and
young
shoot

22.

Castanopsis
indica Rox

Katus

Fagaceae

Wild

Tree

Mature
leaves
Leaves

23.

Clerodendrum
indicum L

Chinde

Verbenaceae

Wild or
cultivated

Tree

and
young
shoot
Young

24.

Chenopodium
album L.

Bethe

Amaranthaceae

Gultivated

Shrub

shoot
and
leaves

Cynodon

25.

dactylon

Dubo

Poaceae

Mothe

Cyperaceae

(L.)Pers

26.

Cyperus
rotundus L.

Wild or
cultivated

Wild

Herb

Herb

Whole
plant
Whole
plant
Leaves

27.

Celtis autralis
L.

Khauri

Fagaceae

Wild

Tree

and
young
shoot

28.

Dichroa
febrifuga Lour.

Bansuri

Hydrangiaceae

Wild

Shrub

Fodder
leaves
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and
young
shoot
Young

Dendrocalamus

29.

hamiltonii

Bans

Graminae

Gamble

30.

Drymeria
cordata Willd.

Wild
cultivated

Shrub

coracana

Abijalo

Caryophyllaceae

Wild

Herb

Engelhardia
spicata Lesch.

Kodo

Poaceae

tenella Roem

Mauwa

Jaglandaceae

Banso

Poaceae

Banmara

Compositae

and Sch.

Cultivated

Herb

Wild

Wild or
cultivated

Tree

Herb

Eupatorium

34.

adenopharum

plant

and
shoot

Eragrostis

33.

Whole

Leaves

Gaertn.

32.

mature
leaves

Eleusine

31.

and

Wild

Shrub

Spreng.

Mature
leaves
Whole
plant

Young
shoots
Young

35.

Eurya
acuminate L.

Jhingaine

Theaceae

Wild

Shrub

and
mature
leaves

36.

Euphorbia
cyparssias L.

Dube jhar

Euphorbiaceae

jambolana

Jamun

Myrtaceae

(L.)Skeels.

38.

Erythrina
variegata L.

Herb

Whole
plant
Young

Eugenia

37.

Wild

Wild or
cultivated

Tree

shoot
and
leaves

Faledo

Fabaceae

Wild

Tree

Leaves
Leaves

39.

Ficus nerifolia
Sm.

Dudhilo

Moraceae

Wild
cultivated

Tree

and
young
shoot
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Leaves,

Ficus

40.

semicordata

young
Khanio

Moraceae

Wild

Tree

Buch.

shoot
and
fruit
Very

41.

Ficus calavata
Wall.ex

Bedulo

Moraceae

Wild or
cultivated

young
Tree

shoot
and
leaves
Very

42.

Ficus lacor.
Buch Ham

Kavro

Moraceae

Wild or
cultivated

young
Tree

shoot
and
leaves
Leaves

43.

Ficus religiosa
L.

Pipal

Moraceae

Wild or
cultivated

Tree

and
young
shoot

44.
45.
46.

Ficus
rosenbergii
Ficus hispida
L.F.
Ficus
benghalensis L.

Nevaro

Moraceae

Wild

Tree

Leaves

Tote

Moraceae

Wild

Tree

Leaves

Bar

Moraceae

Tree

Leaves

Pakuri

Moraceae

Tree

Leaves

Dumri

Moraceae

Tree

Leaves

Bhui kaphal

Rosaceae

Dabdabe

Bursaraceae

Wild

Tree

Leaves

Tiliaceae

Wild

Tree

Leaves

Ficus

47.

glaberrima
Blume.

48.
49.
50.
51.

Ficus glomeratz
Roxb.
Fragaria
indica Andr.
Garuga pinnata
Roxb.
Grewia optiva

Shyal

L.

phusro

Wild and
cultivated
Wild and
cultivated

Wild
Wild or
cultivated

Herb

Whole
plant
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52.

Hordeum
vulgar L.

27

Jou

Poaceae

Cultivated

Herb

Siru

Poaceae

Wild

Herb

Imperata

53.

cylindrica
(L.)P.Beauv.

Whole
plant
Whole
plant
Young

54.

Inula cappa
Buch.-Ham.

Jharbuti

Asteraceae

Wild

Shrub

and
mature
leaves
Leaves

Jasminum

55.

heterophyllum

Rukhjai

Oleaceae

Cultivated

Shrub

L.

monopetala

Lauraceae

Wild

Tree

Drone puspi

Lamiaceae

Wild

Herb

Ipil ipil

Fabaceae

Wild

Shrub

Kaulo

Lauraceae

Wild

Tree

Lauraceae

Wild

Tree

Leaves

Myrsinaceae

Wild

Tree

Leaves

Leucas
cephalotes
(Roth)spreng.
Leucaena

58.

leucocephala
Lam.de Wit

59.
60.
61.

Machilus
adroatissima L.

Young

Kutmero

(Roxb.)Pers.

57.

young
shoot

Litsea

56.

and

Machilus

Chiple

gamblei King

kaulo

Maesa chisia L.

Bilaune

leaves

Whole
plant

Young
shoot
Young
leaves

Leaves

62.

Morus alba L.

Seto kumbu

Moraceae

Cultivated

Tree

and
young
shoot
Leaves

63.

Morus indica L.

Kimbu

Moraceae

Cultivated

Tree

and
young
shoot
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64.
65.
66.
67.

Melia
azedurach L.
Mimosa pudica
L.
Musa paradisca
L.
Madhuca indica
(J.Konig).

Bakaino

Meliaceae

Lajjawati

Fabaceae

Wild

Herb

Kera

Musaceae

Cultivated

Tree

Leaves

Mauwa

Sapotaceae

Wild

Tree

Leaves

Pani amala

Nephrolenidaceae

Dhan

Graminae

Chariamilo

Oxalidaceae

Nephrolepsis

68.

cordifolia
(L.)K.Presl

69.
70.

Oryza sativa L.
Oxalis
corniculata L.

Wild and
cultivated

Wild
cultivated

purpureum

Tree

Herb

Cultivated

Herb

Wild or

Herb

cultivated

Pennisetum

71.

28

Poaceae

Whole
plant

Whole
plant
Whole
plant
Whole
plant

Herb
Napier

Leaves

Wild

Whole
plant

Schumach.
Leaves

72.

Premna
bengalensis L.

Kalo ginderi

Verberaceae

Wild

Tree

and
young
shoot
Leaves

73.

Premna
integrifolia L.

Ginderi

Verberaceae

Wild

Tree

and
young
shoot

Prunus

74.

cerasoides

Painyu

Rosaceae

Wild

Tree

Leaves

Khasru

Fagaceae

Wild

Tree

Leaves

Tiulo

Araceae

Wild

Tree

Leaves

D.Don
Quercus

75.

semicarpifolia
L.
Rhaphidophora

76.

decursiva
Roxb.
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Leaves

77.

Rhodendron
arboretum Sm.

Laliguras

Ericaenae

Wild

Tree

shoot
and
young
Leaves

78.

Rhus wallichiil
L.

Thulobhalo

Anacardiaceae

Wild

Shrub

shoot
and
young

79.

Rosa sericea
Lindl.

Rauli

Rosaceae

Wild
Cultivated

Shrub

Saurauia

80.

adenodonta.

Whole
plant
Leaves

Tonshi

Saurawiaceae

Wild

Shrub

Willd.

and
fruit
Young
leaves,

81.

Schima wallichi
(DC.)Korth.

Chilaune

Theaceae

Wild
cultivated

young
Tree

shoots,
bark
and
fruits
Leaves

82.

Sumplocos
paniculate Miq.

Puwanle

Symplocaceae

Wild

Shrub

and
young
shoot

83.
84.

Saccharum
spontaneum L.
Saccharum
officinarum L.

Kash

Poaceae

Wild

Herb

Leaves

Ukhu

Poaceae

Cultivated

Herb

Leaves
Leaves

85.

Sausuria
pinnata L.

Panchapata

Lamiaceae

Wild

Shrub

and
young
shoot

86.

Sonchus
arvenais Linn.

Dudhe

Asteraceae

Wild

Herb

Whole
plant
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Terminalia

87.

bellirica

Barro

Combretaceae

Wild

Tree

Leaves

Harro

Combretaceae

Wild

Tree

Leaves

Khar

Poaceae

Wild

Herb

Gaertn.

88.
89.

90.

91.
92.

Terminalia
chebula Retz.
Themada
triandra Forssk.
Thysanolaena
maxim Roxb.
Triumfetta
pilosa L.
Vibernum
mullaha L.

frutescens

Amriso

Poaceae

Cultivated

Shrub

Zea mays L.

and
shoot

Dale kuro

Tiliaceae

Wild

Shrub

Malo

Sambucaceae

Wild

Shrub

Leaves
Young
leaves
Leaves

Chiple ghas

Urticaceae

Wild

Shrub

Blume.

94.

plant
Leaves

Villebrunea

93.

Whole

and
young
shoot

Makai

Poaceae

Cultivated

Shrub

Leaves
Leaves

95.

Ziziphus icurve
Roxb.

Hadebedu

Rhamnaceae

Wild

Tree

and
young
shoot

Ziziphus

96.

mauritiana
Lam.

Bayer

Rhamnaceae

Wild or
cultivated

Tree

Leaves

Conclusion:
Present study reveals that local inhabitants especially farmers of the Chitwan district have
rich in knowledge of fodder plants and using plant resources and development of
livestock. The agroforestry reduces the pressure on of Chitwan. 96 plant species of 47
families are reported as fodder plants in Chitwan district. Among the documented plant
species Poaceae is the largest family documented during study. Mainly the elder farmers
of a community have greater knowledge in fodder use. But the younger people of the
study area showed less interest in traditional practices.
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ABSTRACT
Contaminated paper notes may act as potential source of infection. A contamination of
paper notes concern as it can provide a vehicle for easy transmission of pathogen between
handlers. Therefore, his study aims to investigate the bacteria especially Multidrug
Resistant Staphylococcus aureus that might cause life threatening infections. This
research study can contribute to department of public health and environmental science.
The study was conducted from December to February in the laboratory of Balkumari
College. The laboratory examination was done by following Cheesbrough(2000). Out
of

50 samples 56% of

Staphylococcus aureus and 44% Coagulase negative

Staphylococcus species were obtain from different sites of market places of Bharatpur
City . Staphylococcus aureus from meat seller i.e. 33.33% was highest where canteen i.e.
6.67% was found to be lowest. Similarly, Coagulase negative Staphylococcus was found
to be highest in canteen and grocery i.e. 33.33% and dairy and meat i.e. 8.33% was
lowest. The most occurrence of Staphylococcus aureus was maximum in Rs. 10 paper
notes and lowest was Rs.5. Multidrug Resistant was found to be highest in
Staphylococcus aureus.
Key words: Multidrug resistant, Paper notes, Staphylococcus aureus.
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INTRODUCTION
Money is most widely used as a measuring unit in pricing transaction after service.
Money was introduced in China in 1000 AD since then it has been used as the model of
economic exchange. The transmission of disease with the transmission of money was
theorizing by scientist in the late 1800s and early 1900s (Grima et al 2014). Paper
currency notes might act as environmental vehicles or fomites for the transmission of the
potential microorganisms (Alemu et al 2014). Aerosols generated by sneezing and
coughing, contamination from the skin, wounds, anal region are all the potential source
of bacteria on paper currency. Money is suitable survival medium for the microorganism
which are resistant to external conditions and non-resistant forms of spores (Gedik et al
2013).
The paper currency notes get contaminated as many people do not care to the level of
cleanliness of their fingers while handling and picking up the money (Girma et al 2014).
Improper handling of the money by the individuals living in the unhygienic conditions
for example; improper hand washing after using toilet, sneezing on hands, coughing,
counting paper notes using saliva then exchanging and collecting or placement of the
paper notes on dirty surfaces results in the contamination of the notes and will act as a
vehicle to transfer bacteria and contaminate the hands of next user (Alemu et al 2014).
Paper currency provides the large surface area for the bacteria to breed acting as a ground
for the pathogens. Contamination of paper currency note is of public health concern as it
can provide a vehicle for easy transmission of pathogens between handlers (Lamichhane
et al 2009).
Staphylococcus aureus is the most important gram positive spherical pathogenic bacteria
arranged in grape like clusters. It can be found in the soil, water and food products as
well as in human skin and mucous membranes. S. aureus is short-lived contaminant,
short-term resident or long-term colony-forming organism which is capable of causing a
wide variety of diseases, such as sepsis, septicemia, wound sepsis, septic arthritis,
osteomyelitis, food poisoning and toxic shock syndrome (Kumar et al 2009). It can grow
in a wide range of temperature 7˚C to 48.5˚C; optimum 30 to 37˚C and pH of 4.2 to 9.3;
optimum 7 to 7.5. S. aureus can tolerate and survive in potentially dry and stressful
environment like human skin, nose as well on an inanimate surfaces like clothing and
surfaces (Kadariya et al 2014). S. aureus is coagulase positive which distinguishes it from
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other species of the Staphylococcus which are coagulase negative. It is constantly
encountered and a known colonizer in humans (Cheesbrough 2006).
Antimicrobial resistance is a global phenomenon that has resulted in high morbidity and
mortality as a result of treatment failures and increased health care costs (Laxminarayan
2010).
Methicillin resistant S. aureus (MRSA) has educed from controllable harm into a serious
public concern. A typically skin or soft tissue infection is caused by MRSA but can
develop into more invasive, life-threatening infections. Immunocompromised individual
may acquire the superficial and even systemic infection when the S. aureus gets
transferred to them through ruptured skin. According to the research, the contaminated
fomites or surfaces play a very important role in the spread of bacterial infections with
antimicrobial resistance. Complication of MRSA is deep infection, necrotizing fascilitis,
which cause rapid spread and destruction of human tissues. Failures in treatment and
increased health care are leading to the high morbidity and mortality due to the
antimicrobial resistance (Neel 2012).
Contaminated paper notes may act as potential source of infection. The bacterial
contamination on paper notes are susceptible during continuous handling from person to
person, that stored at contaminated cotton, leather bag, polythene at moist and dark
condition which are most favourable for the growth of coliforms as well as other
pathogens, in addition older paper notes provide with more space for bacterial
accumulation (Hosen et al 2006).
Nepal is a developing country, the hygiene conditions and lifestyles of the people
dwelling here are not so good. People do not care to maintain the level of hygiene and
sanitation. They may carry different kinds of pathogenic microorganisms, which may
circulate during the handling of the paper currency notes. The disease burden caused
by S. aureus is poorly understood in developing countries like Nepal. Although there
have been some studies conducted in the context of Nepal, very little is known about the
molecular epidemiology and transmission dynamics of S. aureus in this country. Most of
the studies conducted in Nepal have been focused on the hospital environment, thus our
study is conducted in the community level to determine the prevalence of the multidrug
resistant S. aureus isolated from the paper currency notes. The antibiotic resistant S.
aureus is now a public health concern which may cause life threatening disease in
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immune compromised individual. So, this study can contribute to Department of Public
health and Environmental sciences.
MATERIALS AND METHODS
Study area and sample
The study was conducted for a period of six months from January to June 2019 in
Bharatpur Metropolitian city, Chitwan, the laboratory work was carried out in
Microbiology laboratory of Balkumari College, Narayangarh. During this period, a total
of 50 samples were collected. Study samples were paper currency notes of rupees 5, 10
and 20 collected from different sites of Bharatpur Metropolitian city.
Sample Collection and Processing
The samples were collected from different meat sellers, chatpat pasal, bookshop, grocery
and dairy shops of Bharatpur metropolitan city. The samples were collected aseptically
by letting the individuals to drop the paper currency notes into a sterile polythene bags
which were then sealed and transported to the Microbiology laboratory of Balkumari
College. A sterile cotton swab moistened with saline was used for swabbing both surface
of each paper currency note and directly inoculated or swabbed into the Mannitol-Salt
agar and incubated at 35-37˚C for 24 hours to 48 hours.
Isolation and identification of S aureus
The sample was directly inoculated into Mannitol-Salt agar plate. The plate was
incubated at 35-37˚C for 24 hours. After overnight incubation, the colony was
characterized. The yellow coloured colonies were suspected colonies proceed for
biochemical tests for the identification. Firstly, the gram staining technique was carried
out followed by biochemical tests like
the catalase test and coagulase test
Antibiotic Susceptibility test
Antibiotic susceptibility was determined by the agar diffusion technique on MuellerHinton agar (Kirby-Bauer NCCLS modified disc diffusion technique) using 6 antibiotic
discs corresponding to the drugs most commonly used in the treatment of human and
animal infections caused by bacteria; Vancomycin (VA 30 µg), Ampicillin (AMP 10 µg),
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Cloxacillin (COX 10 µg), Gentamicin (GEN 10 µg), Methicillin (MET 5 µg),
Cefotaxime (CTX 30 µg) (Kirby-Bauer, 2009).
RESULTS
A total of 50 paper notes proceed for bacteriological analysis showed 44% Coagulasenegative Staphylococcus and 56% coagulase positive Staphylococcus.

Distribution of sample
staphylococcus aureus

coagulase-negative staphylococci

44%
56%

Figure 1: Isolation of coagulase positive and negative Staphylococcus from total
sample.

Table 1: Expression of coagulase positive and coagulase negative Staphylococci
from paper currency notes collected from different places of Bharatpur.
Sample

Staphylococcus aureus

Coagulage-negative Staphylococci

Meat

5(33.33%)

1(8.33%)

Canteen

1(6.67%)

4(33.33%)

Stationary

2(13%)

1(8.33%)

Dairy

3(20%)

2(16.67%)

Grocery

2(13%)

4(33.33%)

Chatpatpasal

2(13%)

1(8.33%)

Total

15

12
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The maximum number of S. aureus was isolated from the paper currency notes
exchanged from the meat sellers (33.33%) and the lowest number of S. aureus was
isolated from canteen (6.67%). Likewise, maximum number of coagulase negative S.
aureus was isolated from canteen and grocery (33.33%) and lowest numbers of
Coagulase negative S. aureus was isolated from stationery and meat shop (8.33%).
Table 2: Expression different denominations of paper currency notes
contaminated with Staphylococcus aureus and Coagulase negative Staphylococci.
Sample

(paper

Staphylococcus aureus

Coagulase-negative staphylococci

5

4(26.67%)

5(41.66%)

10

6(40%)

3(25%)

20

5(33.33%)

4(33.33%)

Total

15

12

notes)

In all denominations, the rate of occurrence of Staphylococcus aureus was almost same,
however it was found more in denominations 10.
Table 3: Expression of the antibiotic susceptibility test of Coagulase negative
Staphylococci isolated from paper currency notes.
Antibiotics

Sensitive

Resistance

Intermediate

Gentamicin(10µg)

9(75%)

0

0

Ampicillin(10µg)

0

5(41.67%)

2(16.67%)

Cefotoxine(30µg)

3(25%)

5(41.67%)

0

Vancomycin(3µg)

3(25%)

4(33.33%)

2(16.67%)

From the above table, Ampicillin and Cefotoxine was found to be highest resistant
(66.67%) whereas Gentamicin was found to be sensitive (75%).

DISCUSSION
The present research was carried out for the isolation of staphylococcus aureus from the
paper currency notes in the different sites like meat seller, canteen, dairy, grocery,
Bookshop. From the study, the result obtained from paper currency notes was clearly
seen that represent a significant vehicle for human pathogens. Out of 50 samples of paper
currency notes, 50% S. aureus and 44% Coagulase-negative Staphylococcus were
obtained from different sites of market places of Bharatpur city.
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In Table 1, the sample of paper currency notes were collected from different sites like
meat seller, canteen, stationary, dairy, grocery. Among them S. aureus in meat sample
i.e. 33.33% is highest were as least one was found to be canteen i.e. 6.67%. Similarly
Coagulase-negative Staphylococcus were highest in canteen and Grocery i.e. 33.33% and
lowest was meat and dairy i.e. 8.33%. The rate of occurrence of S. aureus was almost
same. It was found more denomination in Rs 10 paper notes were as 5 was least
denomination in table 2.
Therefore, Antibiotic susceptibility test were done on both Staphylococcus aureus as well
as CONS. The results were shown on table 3 and 4. Where in

S. aureus, the more

resistance were found to be, Ampicillin and Vancomycin. Among them maximum
resistance was obtained in Ampicillin and the sensitive was found to be Gentamicin.
Similarly, in CONs, it was found that highest resistance was ampicillin and cefotoxime
whereas highest sensitive was Gentamicin.
30.75% of S. aureus were found from 136 currency notes from meat sellers, Tanzania
(Neel R. 2012). Similar reports were found Ghanian currencies (7.14%) (Patrick Feglo
2010 ).Likewise, according to the research study of paper currency notes collected from
the restaurants and hotels in Lusaka,53(25.85%) S.aureus isolated from 205 paper
currency notes, showed multidrug resistant (Neel R. 2010).
Different mechanisms have been suggested to justify the contaminations: counting paper
notes using saliva, coughing and sneezing on hands then exchanging money, improper
hand washing after using the toilet, and placement or storage of paper notes on dirty
surfaces. The microorganisms get transferred from one place to another through paper
currency notes as vehicles. Most people do wash their hands after handling money. The
majority of people are not aware that the pathogenic bacteria may infect them by
pathogenic bacteria transmitted to them by handling paper currency (Al-Ghamdi, et al
2011).
Communicable diseases spread through contact with fomites and transfer through paper
currencies is the most common route. The age of the notes and the material that was used
to produce the notes influence the number of bacterial contamination. Skin infection
impetigo, Pneumonia, gastroenteritis localized collection of pus, known as an abscess,
boil, food poisoning, vomiting with occasional abdominal cramping and urinary tract
infections (UTIs), and bacteremia is caused by S. aureus.So, according to our study it
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shows that the notes were circulated in the poor hygiene conditions and lifestyles. The
paper currency notes collected from different meat sellers may contain many more
pathogenic organisms beside Staphylococcus.
It was observed that S. aureus isolates had High level of antibiotic resistance. Antibiotic
resistance is one of the biggest threats to global health and food security in this era.
Actually, antibiotic resistance occurs when bacteria change in response to the use of these
medicines. Antibiotic resistance can affect anyone of any age in any country. Antibiotic
resistance occurs naturally, but misuse of antibiotics in humans and animals is
accelerating the process. Antibiotic resistance leads to longer hospital stays, higher
medical costs and increased mortality.

CONCLUSION
A study was conducted among 50 samples of paper notes from different sites like meat
seller, stationary, Grocery, canteen, dairy of Bharatpur city. Among 50 samples, 56%
were found to be S. aureus whereas 44% were found to be CONS. Methicillin was found
to be highest resistant (66.67%) whereas, Gentamicin was found to be sensitive (75%)
on CONS. Likewise, 66.67% COPS i.e S. aureus were Methicillin resistance, 60% were
Ampicillin resistant, 53.33% Cefatoxime resistant, 26.67 % Vancomycin resistant.
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AND NAWALPARASI DISTRICTS
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ABSTRACT
There are numerous methods that have been used for the determination of iron in biological
materials. It is now recognized that the photoelectric spectrophotometer provides a means of
quantitative analysis that is of a higher degree of accuracy that is not possible by other methods.
The use of the o-phenanthroline method has indicated its value for the rapid and accurate
determination of small amounts of iron in water samples, food products, biological substances
such as plant tissues and their extracts, and for similar analysis of inorganic substances. The
work presented here reports on optimization of phenanthroline method. The method is based on
the formation of ferrous tris-o-phenanthroline complex by reaction with hydroxylamine
hydrochloride and subsequent addition with 1, 10-phenanthroline.The maximum absorbance
was found to be at 510 nm wavelength.
In this experiment, the aim is to determine the iron concentration in water, rice and maize
samples by measuring an absorbance of sample solutions and comparing the measurements to a
calibration curve created from solutions of known concentrations. The content of iron in water
samples from Chitwan and Nawalparasi other than wells are below the WHO limit of 0.3 mg/L,
but the samples from wells shows the level of iron>1mg/L which is far higher than WHO limit.
Results revealed on rice samples of Chitwan and Nawalparasi showed that the total iron content
ranged from 2.1 to 3.4 mg per 100 gm of rice sample. These results are quite comparable with
USDA Nutrient Database 2006 i.e. 4.31 mg iron per 100 gm of rice. The rice samples of Nepal
showed the similar content of iron as in Australian samples. The maize samples of Chitwan and
Nawalparasi contained 1.8 mg to 2.3 mg per 100 gm of maize which are higher than USDA
Nutrient Database (2006) value of 0.52 mg per 100 gm of maize and quite lower content of iron
than American Maize samples which has about 2.2 mg per 100gm.
Key words- Iron content, Spectrophotometer, ferrous tris-o-phenanthroline

INTRODUCTION
Iron is a chemical element with symbol Fe and atomic number 26. It is a metal that
belongs to the first transition series and group 8 of the periodic table. It is by mass the
most common element on Earth, forming much of Earth's outer and inner core. (1]. The
body of an adult human contains about 4 grams (0.005% body weight) of iron, mostly in
haemoglobin and myoglobin. These two proteins play essential roles in vertebrate
metabolism, respectively oxygen transport by blood and oxygen storage in muscles [2].
To maintain the necessary levels, human iron metabolism requires a minimum of iron in
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the diet. Iron is also the metal at the active site of many important redox enzymes dealing
with cellular respiration and oxidation and reduction in plants and animals. [3].
This work finds out the iron content in different sources of water, rice and maize. The
use of the o-phenanthroline method has indicated its value for the rapid and accurate
determination of small amounts of iron in water samples, biological substances such as
plant tissues and their extracts, and for similar analysis of inorganic substances, such as
industrial products and dilute salt solutions. In addition to the simplicity and low reagent
consumption of the methods, the complexing agents used here are commercially
available and may not have a risk of serious toxicity, thus enhancing the potential
applicability of the methods for iron analysis in real samples. There are many advantages
of the use of 1, 10-phenantroline in the determination of iron. This is particularly true
when there are only traces of the metal present. One method that is frequently used to
determine trace amounts of iron in water involves using the reaction between Fe2+ with
1, 10-phenanthroline (phen). This reaction produces a Fe (phen)32+ complex with a
reddish-orange color which absorbs light at 510 nm. This complex is called “ferroin” [3]
Fe2+ + 3 phen = Fe (phen)32+

Iron is widely distributed in natural water as well as in biological systems. It takes part
in variety of bio-chemical processes like synthesis of haemoglobin, myoglobin and iron
porphyrin enzymes. Iron is a mineral vital to the proper function of haemoglobin, a
protein needed to transport oxygen in the blood. Iron also has a role in a variety of other
important processes in the body. Iron helps to preserve many vital functions in the body,
including general energy and focus, gastrointestinal processes, the immune system, and
the regulation of body temperature [6].It is an absolute requirement for most forms of
life, including human and most bacterial species. Iron is not hazardous to health, but if
our iron level in our body is low or either too high it may have serious health problems
.During early infancy, iron requirements are met by the little iron contained in the human
milk. The need for iron rises markedly 4-6 months after birth and amounts to about 0.70.9 mg/day during the remaining part of the first year. Between 1 and 6 years of age, the
body iron content is again doubled. Iron requirements are also very high in adolescents,
particularly during the period of growth spurt. Girls usually have their growth spurt
before menarche, but growth is not finished at that time. In boys there is a marked
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increase in haemoglobin mass and concentration during puberty. In this stage, iron
requirements increase to a level above the average iron requirements in menstruating
women. The average adult stores about 1-3 g of iron in his or her body [7]. A fine balance
between dietary uptake and loss maintains this balance. About 1 mg of iron is lost each
day through sloughing of cells from skin and mucosal surfaces, including the lining of
the gastrointestinal tract. Menstruation increases the average daily iron loss to about 2
mg per day in premenopausal female adults. The augmentation of body mass during
neonatal and childhood growth spurts transiently boosts iron requirements. A dietary
intake of iron is needed to replace iron lost in the stools and urine as well as through the
skin. These basal losses represent approximately 0.9 mg of iron for an adult male and 0.8
mg for an adult female. The iron lost in menstrual blood must be taken into consideration
for women of reproductive age [8].
Causes of iron deficiency
Iron deficiency results from depletion of iron stores and occurs when iron absorption cannot
keep pace over an extended period with the metabolic demands for iron to sustain growth and
to replenish iron loss, which is primarily related to blood loss [9]. The primary causes of iron
deficiency include low intake of bioavailable iron, increased iron requirements as a result of
rapid growth, pregnancy, menstruation, and excess blood loss caused by pathologic infections,
such as hook worm and whipworm causing gastrointestinal blood loss and impaired absorption
of iron. The frequency of iron deficiency rises in female adolescents because menstrual iron
losses are superimposed with needs for rapid growth. Other risk factors for iron deficiency in
young women are high parity, use of an intrauterine device, and vegetarian diets. Nutritional
iron deficiency arises when physiological requirements cannot be met by iron absorption from
the diet. Dietary iron bioavailability is low in populations consuming monotonous plant-based
diets with little meat. In many developing countries, plant-based weaning-foods are rarely
fortified with iron, and the frequency of anemia exceeds 50% in children younger than 4 years.
When iron stores are depleted and insufficient iron is available for erythropoiesis, haemoglobin
synthesis in erythrocyte precursors become impaired and haematologic signs of iron deficiency
anemia appears [10].

Prevention of iron deficiency (Intervention Strategies)
The four principle strategies for correcting micronutrient efficiencies in populations can be
used for correcting iron deficiency, either alone or in combination. These are education
combined with dietary modification, to improve iron intake and bioavailability; food
diversification, iron supplementation (provision of iron, usually in higher doses, without food),
iron fortification of foods and the new approach of biofortification[18]. However, there are
some difficulties in theapplication of some of these strategies when considering iron.
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Food diversification
Dietary modifications for reducing Indian Dental Association involve increased intake of iron
rich foods, especially flesh foods, increased consumption of fruits and vegetables rich in
ascorbic acid to enhance nonheme iron absorption, and reduced intake of tea and coffee, which
inhibit nonheme iron absorption [19]. Another strategy is to reduce anti nutrient contents in
order to make the iron supplied from their food sources more available. Iron bioavailability
may be increased by techniques such as germination and fermentation, which promote
enzymatic hydrolysis of phytic acid in whole grain cereals and legumes by enhancing the
activity of endogenous or exogenous phytase enzymes. Even the use of non enzymatic
methods, such as thermal processing, soaking, and milling, for reducing phytic acid content in
plant-based staples has been successful in improving the bioavailability of iron (Zinc) [20].
Supplementation
For oral iron supplementation, ferrous iron salts (ferrous sulfate and ferrous gluconate) are
preferred because of their low cost and high bioavailability.Although iron absorption is higher
when iron supplements are given on an empty stomach, nausea, and epigastria pain might
develop due to the higher iron doses administered (usually 60 mg Fe/day)[21]. If such sideeffects arise, lower doses between meals should be attempted or iron should be provided with
meals, although food reduces absorption of medicinal iron by about two-thirds.Iron
supplementation during pregnancy is advisable in developing countries, where women often
enter pregnancy with low iron stores. Although the benefits of iron supplementation have
generally been considered to outweigh the putative risks, there is some evidence to suggest that
supplementation at levels recommended for otherwise healthy children carries the risk of
increased severity of infectious disease in the presence of malaria [22].
Fortification
Fortification of foods with iron is more difficult than fortification with nutrients, such as zinc in
flour, iodine in salt, and vitamin A in cooking oil.The most bioavailable iron compounds are
soluble in water or diluted acid but often react with other food components to cause off-flavors,
color changes or fat oxidation.Thus, less soluble forms of iron, although less well absorbed, are
often chosen for fortification to avoid unwanted sensory changes. Fortification is usually made
with much lower iron doses than supplementation. It is closer to the physiological environment
and might be the safest intervention in malarias areas [23]. There is no concern over the safety
of iron supplementation or iron fortification in non malarial endemic areas. Iron compounds
recommended for food fortification by the include ferrous sulfate, ferrous fumarate, ferric
pyrophosphate, and electrolytic iron powder. Wheat flour is the most common iron fortified
food and it is usually fortified with elemental iron powders which are not recommended by
WHO. Hurrell and Egli reported that of the 78 national wheat flour programs only eight would
be expected to improve iron status. These programs used recommended iron compounds at the
recommended levels. The other countries used non recommended compounds or lower levels of
iron relative to flour intake. Commercial infant foods, such as formulas and cereals, are also
commonly fortified with iron [24].
Biofortification
Iron contents vary from 25 to 56 mg/kg in the different varieties of wheat and 7-23 mg/kg in
rice grains. However, most of this iron is removed during the milling process. Iron absorption
from cereals and legumes, many of which have high native iron content, is generally low
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because of their high contents of phytate and sometimes polyphenols [25]. Biofortification
strategies include plant breeding and genetic engineering. Iron levels in common beans and
millet have been successfully increased by plant breeding but other staple is more difficult or
not possible (rice) due to insufficient natural genetic variation. Lucca et al., increased the iron
content in rice endosperm to improve its absorption in the human intestine by means of genetic
engineering. They introduced a ferritin gene from Phaseolus vulgaris into rice grains,
increasing their iron content up to twofold. To increase iron bioavailability, they introduced a
thermotolerantphytase from Aspergillusfumigatus into the rice endosperm. They indicated that
this rice, with higher iron content and rich in phytase has a great potential to substantially
improve iron nutrition in those populations where iron deficiency is so widely spread [26].
Unfortunately, the phytase did not resist cooking. The importance of various minerals as zinc
and iron needs more attention at individual and public health levels.

Beer lambert’s law
Beer’s law also called Lambert-Beer’s law or Beer-Lambert’s law, in spectroscopy, a relation
concerning the absorption of radiant energy by an absorbing medium. Formulated by German
mathematician and chemist August Beer in 1852, it states that the absorptive capacity of a
dissolved substance is directly proportional to its concentration in a solution. For any given
compound, the amount of light absorbed depends upon (a) the concentration, (b) the path
length, (c) the wavelength and (d) the solvent. Absorbance is related to the concentration
according to the Beer-Lambert law: A= ɛbc where ɛ is the molar extinction coefficient (M-1cm1
), b is the solution path length (cm) and c is the concentration (moles litre-1) [27]. Not all
substances obey the linear over all concentration ranges. Therefore we need to construct a
calibration curve that provides the relationship between concentration and absorbance under the
conditions used for the analysis. Colorimetric analysis is based on the change in the intensity of
the colour of a solution with variations in concentration. Colorimetric methods represent the
simplest form of absorption analysis. The human eye is used to compare the colour of the
sample solution with a set of standards until a match is found. An increase in sensitivity and
accuracy results when spectrophotometer is used to measure the colour intensity. Basically, it
measures the fraction of an incident beam of light which is transmitted by a sample at a
particular wavelength. There are two ways to measure the difference in intensity of the light
beam. One is the percent transmittance, %T, which is defined as:
%T=

Io/I = log1/T

= - logT

Where Io is incident light, and I is transmitted light
Not all substances obey the linear over all concentration ranges. Therefore we construct a
calibration curve that will provide the relationship between concentration and absorbance under
the conditions used for the analysis. Because we are starting with and Fe3+ solution and in order
to be quantitative, all of the iron must be reduced from Fe3+ to Fe2+ by the use of an excess of
hydroxylamine hydrochloride[28].
4 Fe3+ + 2 NH2OH.HCl
Ferric Iron

Hydroxylamine
Hydrochloride

4 Fe2 + N2O + 4H+ + H2O
Ferrous Iron Nitrous

Proton

Oxide

Water
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Iron content in water
Though, iron is one of the most essential micronutrients for human beings yet it is toxic
when its concentration is higher than 0.3 mg/L in drinking water. The WHO limit of iron
in drinking water is 0.3mg/L. In addition high level of iron in water has unpleasant taste,
and can leave reddish-brown stains on laundry and bathroom or kitchen fixtures. Rainfall
seeping through soil causes iron to dissolve and leach into ground water, including wells
and aquifers used to supply drinking water. Iron concentration in wells and aquifers is
typically between 0.5 and 10 milligrams per liter, and, as a result of water treatment, iron
concentration in drinking water is typically less than 0.3 milligrams per liter. Iron
concentrations of higher than 0.3 milligrams per liter in drinking water are noticeable to
humans [29].Although iron in drinking water is not a health concern, it can cause
problems. For example, concentrations above 0.3 milligrams per liter can cause food and
water to become discolored and taste metallic. Water with a high iron concentration will
also stain whatever it is used to wash, including laundry, silverware and bathroom
fixtures. Because these effects occur most typically above iron content of 0.3 milligrams
per liter, this concentration is typically the upper limit for iron in drinking water [30].
Iron content in rice and maize
Brown rice which is a staple for many household contains 0.52 milligrams of iron per
100 grams. According to the World Health Organization Women and children are
particularly affected in developing countries, where rice is the major staple food. Rice
actually has a lot of iron, but only in the seed coat. Peeled rice, also called polished rice,
does not have enough iron to satisfy the daily requirement, even if consumed in large
quantities, popular varieties studied in the Philippines and Vietnam were found to
generally contain 2–3 milligrams of iron per kilogram (ppm) of rice, reaching a
maximum of 5 ppm in some cases [31]. Breeders at IRRI are working to create ‘ironclad’ rice with a minimum of 14 ppm of iron. The main advantages of developing
varieties with high iron content are that this is a food-based approach and delivering the
solution in such a widely consumed crop could contribute to a large effect. Because
unpeeled rice quickly becomes rancid in tropical and subtropical climates, however, the
seed coat - along with the precious iron - has to be removed for storage. Researchers
working with Christ of Sautter and Wilhelm Gruissem in the laboratory of plant
biotechnology at ETH Zurich have now succeeded in increasing the iron content in
polished rice by transferring two plant genes into an existing rice variety [32].
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Also known as maize, corn is one of the world’s most popular cereal grains. It’s the
seed of a plant in the grass family, native to Central America but grown in countless
varieties worldwide. Popcorn and sweet corn are popular varieties, but refined corn
products are also widely consumed, frequently as ingredients in processed food. These
include tortillas, tortilla chips, polenta, cornmeal, corn flour, corn syrup, and corn oil.
Whole-grain corn is as healthy as any cereal grain, as its rich in fiber and many
vitamins, minerals, and antioxidants. Corn is typically yellow but comes in a variety of
other colors, such as red, orange, purple, blue, white, and black. This food contains 3.4
milligrams of iron per 100 grams. This provides 7 percent of the daily iron intake
recommendation for women and 15 percent for men [33].

MATERIALS AND METHODS
Study area and sample collection
All the samples (water, rice and maize) under study were collected from Chitwan and
Nawalparasi and random sampling technique was adopted. The water samples were collected
from deep wells and tap water. Samples through deep wells and tap waterwere collected from
various locations. The ten rice and maize samples were collected from Chitwan and
Nawalparasi. Determination of total iron in water samples

Preparations of Standard solutions and sample solutions
Pipetted out 1, 2, 3, 5, 10, 15 and 20 cm3 of the standard ferrous ion solution into a series of
100 cm3 standard flasks labeled from 1 to 7. In another series of 20 different 100 cm3
volumetric flask, labeled ‘Sample Name’ and take 10 cm3 of the given sample. To another 100
cm3 standard flask, labeled ‘Blank’, added about 20 cm3 of distilled water to prepare the blank
solution. To each of the above flasks (standards, sample and blank) add 1 cm3 of
hydroxylamine hydrochloride and 5 cm3 of 1, 10-phenanthroline.Then buffered each solution
by adding 8 cm3 of acetic acid / sodium acetate buffer. Allowed at least 15 minutes after the
addition of the reagents for full colour development (The colour once developed is stable for
hours).Then diluted each solution exactly to 100 cm3 mark with distilled water and mixed well.
The standard solutions so obtained correspond to 0.1, 0.2, 0.3, 0.5, 1.0, 1.5 and 2.0 ppm
respectively. Then recorded the absorption spectrum for the 2.0 ppm standard solution against
the reagent blank in the range of 400 – 700 nm. Then the spectrum was obtained by plotting the
absorbance as a function of the wavelength in the graph provided in Fig1 .The wavelength
which gives maximum absorbance (λmax ) was 510 nm. Then the molar absorption coefficient
( ε ) of the complex was calculated from the molar concentration and path length of the cuvette
using the relation A = ε cb. The absorbance for all the standard solutions and sample solutions
at the wavelength of maximum absorption i.e. at 510 nm was recorded which was mentioned in
observation table measure. The calibration curve was plotted taking the absorbance at Y-axis
vs. concentration of the standard solutions at X-axis which was shown in fig 2. (The linear
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region of the curve obeys Beer- Lambert’s law and is used for the estimation of unknown
samples).

Determination of total iron in rice samples
The samples of rice were collected in plastic cups.Samples of rice were grinded into fine
powder using grinder and pestle. 1gm of crusted rice was weighted out in beaker.50ml of 1M
HCL was added to it and stirred well. Beakers were then covered with watch glasses and placed
on hot plate and heated for 30 minutes at 80oc.After 30 minutes, solutions were allowed to cool
to room temperature and filtered.The total volume of the rice solution was measured.Then rice
solution was transferred into 150ml beakers. The pH was maintained to 3.3 by adding
appropriate volume of acetic acid / sodium acetate buffer. Thus, prepared cereal solution was
transferred to 100 mL volumetric flask. Then, 2mL of hydroquinone solution; 5 mL of
0.1%ortho-phenanthroline solution were added.Finally, the volume was made up to mark. The
cereal solution was allowed to stand for 15 minutes for maximum coloured development. The
absorbance was then measured at 510 nm wavelength..

Determination of total iron in maize samples
The samples of maize were collected in plastic cups. Samples of maize were grinded into fine
powder using grinder and pestle.1gm of crusted maize was weighted out in beaker.50ml of 1M
HCL was added to it and stirred well. Beakers were then covered with watch glasses and placed
on hot plate and heated for 30 minutes at 80oc.After 30 minutes, solutions were allowed to cool
to room temperature and filtered. The total volume of the rice solution was measured. Then
maize solution was transferred into 150ml beakers. The pH was maintained to 3.3 by adding
appropriate volumeof acetic acid / sodium acetate buffer. Thus, prepared cereal solution was
transferred to 100 mL volumetric flask. Then, 2mL of hydroquinone solution, 5 mL of 0.1%
ortho-phenanthroline solution were added. Finally, the volume was made up to mark. The
cereal solution was allowed to stand for 15 minutes for maximum colour development. The
absorbance was then measured at 510 nm wavelength.

Result and Discussion
Determination of λmax for the estimation of iron
As can be seen in Fig.1 λmax was obtained at 510 nm of wavelength. The 510 nm of wavelength
was hen chosen for entire work.

Determination of total iron in water samples
The amount of iron in different water samples were calculated with the help of calibration
curve. Samples other than deep wells were found to contain lower iron level <1 mg/L but
samples from deep wells were found to contain higher iron level >1mg/L. Fig 3 shows that the
iron content in different water samples. It clearly shows that the level of iron in deep wells is
far higher than WHO limit of 0.3 mg/L.

Determination of total iron in different samples of rice
The total iron contents of rice samples collected from 10 different sampling sites were
analyzed.All the data obtained from rice samples showed the iron level ranges from 0.024mg to
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0.039 mg per gm of rice which is lower than suggested by USDA (2018) i.e. 0.044 mg iron per
gm of rice. The total iron content of rice sample of Nawalparasi and Chitwan valley was
compared with the rice samples of Australia (0.026 mg per gm), Korea (0.007 mg per gm),
India (0.022 mg per gm), Vietnam (0.012 mg per gm) and Philippines (0.012 mg per gm)
.These values were expressed in bar diagram and is shown in Fig 4.It is obvious that Nepali rice
had quite similar level of iron as in Australian and Indian rice.

Determination of total iron content in maize samples
The total iron contents of maize samples collected from 10 different sampling sites from
Chitwan and Nawalparasi were evaluated. The value indicated that almost all the maize
samples contain a lower iron level ranging from 0.021mg to 0.026 mg per gm than as indicated
by USDA (2018)i.e 0.035mg per gm.These values were expressed in bar diagram as shown in
Fig 6.As can be seen in Fig 7 iron content of Nepali maize with those of foreign maize’s are
almost similar

CONCLUSIONS
The use of the o-phenanthroline method here has indicated its value for the rapid and accurate
determination of small amounts of iron in water samples, rice and maize samples .1-10
Phenanthroline spectrophotometric method is simple, reliable and rapid method for the
determination of iron from solution. In addition to the simplicity and low reagent consumption
of the methods, the complexing agents used here are commercially available and may not have
a risk of serious toxicity, thus enhancing the potential applicability of the methods for iron
analysis in real samples. The content of iron in tap water samples from Chitwan and
Nawalparasi are below 0.3mg/L but water samples from wells shows the level of iron>1mg/L
which is far higher than WHO limit i.e 0.3 mg/L.Such high level of iron in drinking water is
toxic to human health also with such high quantity of iron when flows through the pipes,it
leads to a buildup of material,causing the pipes to clog.This can,in turn,clog up the sinks and
toilets,and result in discolored and low water pressure in home.So,it is recommended to install
iron water filter in these areas.It helps to remove iron,bacteria,sulfur,and manganese from
water,making it healthy enough to drink. The data obtained from 10 different rice and maize
samples of chitwan and nawalparasi showed the iron level ranges from 0.024mg to 0.039 mg
per gm of rice which is quite lower than suggested by USDA (2018) i.e. 0.044 mg iron per gm
of rice.Also almost all the maize samples contain a lower iron level ranging from 0.021mg to
0.026 mg per gm than as indicated by USDA (2018)i.e 0.035mg per gm. So,it is recommended
to use species of rice and maize having higher iron content and balance the intake of iron
through consumption of especially flesh foods,and iron rich vegetables and cereals.Also it is
necessary to increase consumption of fruits and vegetables rich in ascorbic acid to enhance
nonheme iron absorption, and reduced intake of tea and coffee, which inhibit nonheme iron
absorption.
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ABSTRACT
The Chinese Pangolin (Manis pentadactyla) is a unique mammal having stiff scales,
body shape slender like a reptile, burrow living and highly nocturnal. It is receiving less
scientific attention therefore information on its ecology, behavior, status and distribution
is still scarce in Nepal. Pangolins are distributed in many districts and protected areas of
Nepal but are threatened due to habitat destruction, illegal trade and lack of awareness.
Thus, this research was conducted to assess the distribution, habitat utilization and threats
to Chinese Pangolin in Mahabharat and Chure community forests of Sindhuli district.
Through field survey within the transect of 500 meters; distribution of burrows, their
geographical coordinates, slope, elevation, canopy cover, soil moisture, soil colour and
texture, distance to settlement, water and road and number of ants/termites mound were
recorded. A total of 348 burrows were recorded including 206 (91 active, 115 inactive)
in Mahabharat Community Forest and 142 (57 active, 85 inactive) in Chure Community
Forest. The elevation range of species was from 1400 m to 1700 m with maximum
number of burrows at slope range of 30⁰-40⁰ in Mahabharat community forest. However,
in Chure community forest, the elevation range of species was from 900 m to 1300 m
with maximum number of burrows at slope range of 20⁰-30⁰. The highest number of
burrows was recorded at the canopy cover less than 25%, south aspect slope and the soil
with 10%-20% moisture and fine texture in both community forest. The highest
frequency of burrows was recorded in brown and light yellow colour soil in Mahabharat
and Chure community forest respectively. Mostly the burrows were recorded in Schima
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wallichii and Shorea robusta dominant forests in Mahabharat and Chure community
forest respectively. The distribution of burrows were highly affected by soil colour, soil
texture, distance to water source and number of ants/termites mound in Mahabharat
community forest while, elevation, aspect, soil colour and soil texture affected the burrow
distribution in Chure forest. Poaching for meat and traditional medicine and habitat
destruction were major threats to pangolin at the sites and their conservation status was
found to be worse.
Key words: Chinese Pangolin, Chure Forest, Mahabharat Forest, Burrows,
Conservation Status, Poaching, Nepal
INTRODUCTION
Pangolins are small mammals native to Asia and Africa. They belongs to the Family
Manidae and order Pholidota. Pangolin word is derived from Malayan phrase, “Pen
Gulling” meaning ‘rolling ball’, while the term Pholidota comes from a Greek word
meaning ‘scaled animals’. They are also known as ‘Scaly Anteaters’ because of their
body structure and food habits. Having no teeth and an inability to chew, pangolins feed
mostly on ants and termites using their long tongue to catch them. There are eight species
of pangolins (Gaubert & Antunes, 2005): four species are in Asia and the other four in
Africa. Asiatic species are more specialized from the African species by the presence of
well-developed pinna, hairs at the base of the scales and a median row of scales that
continues to the end of the tail (Heath, 1992). They are reported to occur in Nepal,
Bhutan, India and Bangladesh across Myanmar to northern Indo-China and through
Southern China to Hainan and Taiwan (Duckworth et al., 2008). They are found in a
wide range of habitats including primary and secondary tropical forests, subtropical
broadleaf and coniferous forests and tropical wet, semi evergreen and moist forests,
bamboo forests, grassland, agricultural lands and marginal lands (Heath, 1992; Gurung
1996; Challender et al., 2014). Among the four species found in Asia, two are reported
from Nepal (IUCN, 2016). These are Chinese Pangolin (Manis pentadactyla) and Indian
Pangolin (M. crassicaudata).
Nepal lies on the transition zone of the Oriental and Palearctic regions, therefore both the
Chinese and Indian species are found here (Shrestha, 1981). They are distributed in
Kathmandu, Bhaktapur,Makwanpur, Sindhupalchowk, Baglung, Dhading, Kavre,
Ramechap, Sindhuli, Gorkha and Bardia (Chalise, 2008). They are also distributed in
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Annapurna Conservation Area, Makalu Barun National Park and Shuklaphanta National
Park and also from districts of Taplejung, Illam, Panchtathar (Majupuria & Majupuria,
2006). The study made by Kaspal (2008) showed its presence in community forest of
Suryabinayak range post, Bhaktapur. Similarly, the study of Suwal (2011) showed its
occurrence in private and community forests of Balthali, Kavre. Chinese Pangolin is
more widespread in Nepal compared to Indian Pangolin. The latter is limited to Chitwan,
Parsa, Bara, Surkhet, Banke, Bardia and Kanchanpur districts of Nepal (Basnet et al.,
2016).
Pangolin trade and threats
The Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES) reports that pangolins are the most trafficked and poached mammal in the world.
According to Zhang (2008), the utilization is prime threat to China’s M. pentadactyla
population. Apart from harvest pressure, inherent characteristics of the species,
monotypic taxonomy, low reproductive rate, poor defense, highly specialized food and
habitat loss are major causes of deterioration of population of Chinese Pangolin. It is
significant that this species is reported to be an easier species to locate and hunt in the
wild (Newton et al., 2008). This illegal trade occurs despite pangolins having protected
status under national legislation throughout their ranges in addition to being listed in
CITES Appendix I, with an annotation of zero export quotas for the four Asian species,
which prohibits international trade in wild-caught specimens for commercial purposes.
The Chinese Pangolin has been intensively hunted for its meat, which is considered a
delicacy, as well as for its skin and scales, which have been used to scratch mosquito
bites, due to their supposed antiseptic properties, or ground into a powder which is
believed to have aphrodisiac properties and an ability to cure for skin diseases (Heath,
1992). The primary threat to this species is hunting and poaching, both targeted and
untargeted, for local, i.e. national level use as well as international trade, which is now
driven largely by market demand in China, and this species is evidently subject to very
heavy collection pressure across much of its range (CITES, 2000; Challender, 2011). As
has occurred historically, exploitation for consumptive, medicinal and spiritualistic
reasons locally continues to take place (CITES, 2000), but evidence suggests local use is
often forgone in favor of entering animals into national and international trade given their
high monetary value (Newton et al., 2008).
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MATERIALS AND METHODS
Study Area
The study was carried out in Mahabharat and Chure Community Forest of Sindhuli
District, Central Nepal. Sindhuli covering 2,491 km², is a part of Province No. 3 and it is
one of the 77 districts of Nepal. Sindhulimadhi Kamalamai is the district headquarters.

Figure 1: Map showing the study area

Methods
Primary Data Collection
For the primary data collection, the method adopted in National Pangolin Survey, Nepal,
(2016) was followed.
Field methods
Reconnaissance
A preliminary survey was carried out prior to the field survey in Sindhuli to conceptualize
the situation and to identify the potential sites of Chinese Pangolin. The survey included
discussion with District Forest Office (DFO) authorities, Sector Forest Office (SOF),
Key Informants, Community Forest User Groups (CFUGs), local people and review of
relevant literature.
Focus Group Discussion
Two focus group discussions were carried out separately in two community forests with
Community Forest User Groups (CFUGs) and other local people focusing especially on
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people who frequently visit the forest areas, to assess the information on the status and
distribution of Pangolin, conservation status, social belief, perception of local people and
threats to Pangolin.
Key Informant Survey
The DFO staff, Community Forest Secretary, local elite persons, school teachers and
local elderly persons were consulted as key informants to gather general information
about the status and distribution of the species, poaching, local beliefs, conservation
status and other important information was collected through direct and/or indirect open
ended and close ended questions. Snowball technique was adopted to select the key
informants and checklist was prepared for the survey.
Schedule Survey
To assess the more information on threats, conservation status of pangolin and perception
of locals about the species scheduled questionnaire with different personnel, local people
and CFUGs was performed. A semi-structured questionnaire was prepared. The number
of respondents were calculated by using the formula given by Krejice and Morgan in
1970;
𝑠=

d2 (N

X²NP(1 − P)
− 1) + X 2 P(1 − P)

Where,
s = sample size
N = total number of households
P = population proportion
X = confidence level
d = error limit
Habitat Survey
The potential distribution sites of Chinese Pangolin as identified during group discussion
and KII was then, surveyed by direct field observation. Block transect method was
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adopted to collect data on habitat related variables. Transect of 500 meters was laid at
the site with the presence of evidences of Pangolin burrow and at the interval of 100
meters, 3 plots of 100 meter square were plotted at the beginning, in the middle and at
the end of transect. The geographical coordinates of the sites and burrows (active and
inactive) as well as the diameter of every burrow was recorded.
The habitat variables such as elevation, aspect, slope, canopy cover, soil moisture, soil
colour, soil texture, major vegetation and distance to food source (ants/termites mound),
road, water source and settlement were recorded in each plot. For threat analysis intensity
of natural resource collection, grazing, trampling, fire, loping/stumps and other threats
related variables were recorded from each plot.
Burrow Identification (records and measurements)
The burrows were categorized into active and inactive following the methods used by
Suwal (2011):
•

Active/New burrow- Fresh and loose soil, devoid of dry fodders, fresh scratches,
footprints, trace of tail and pellets at the entrance of the burrow.

•

Inactive/Old burrow- Compact and dry soil, burrow mostly covered with the dry
fodders, spider nets and the burrows without scratch sign at the burrow’s opening.

GPS coordinates of location, diameter, elevation, aspect, slope, soil type, sign of presence
through burrows (Active/Inactive), pellets, footprints, scratches/digging and scales were
recorded from the location of burrow.
Canopy cover, slope, elevation and soil type
The canopy cover of the vegetation within the transect was recorded using a Densiometer
(Lemmon, 1957). The canopy cover was classified as low (<25%), medium (25-50%),
high (50-75%) and very high (>75%). The slope was categorized as very low (<10⁰), low
(10⁰-20⁰), moderate (20⁰-30⁰), high (30⁰-40⁰), moderately high (40⁰-50⁰), very high
(>50⁰). The elevation range was categorized from 900 m to 1700 m as low (900 m-1100
m), medium (1100 m-1300 m), high (1300 m-1500 m) and very high (1500 m-1700 m).
Similarly, soil moisture as low (<10%), medium (10%-20%) and high (20%-30%), the
soil color as red, yellow, brown (categorized as light and dark) and texture as fine,
medium and coarse was noted according to visual judgment at the site.
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Threats identification
The factors like grazing, fire, landslide, trampling, logging/lopping, unmanaged road
construction were recorded at the site. In addition, the proximity variables as distance to
nearest settlements, roads, water source, ants and termites mound were recorded to help
identifying direct and indirect threats to the Chinese pangolin in the area.
Secondary Data Collection
The records and information from the DFO, Sector Forest Office and Community Forest
office related to pangolin and the site were reviewed and noted. In addition, relevant
references to different journals, articles, thesis and available information were reviewed.
Data analysis
All the collected data were entered in MS EXCEL 2013 and SPSS 21. SPSS 21 was used
for analyzing data of questionnaire. Arc GIS 10.4.1 was used to map out the distribution
of Chinese Pangolin in the study area. R-Software (version 3.4.0) was used to analyze
the significant factors responsible for the distribution of burrows using Binomial
distribution model and Poisson Model was used to know the important factors that
influence the density of the burrows considering the total variables i.e. altitudes,
transects, aspects, slope, soil, vegetation, canopy cover and distance to road, settlement,
water and food (ants/termites mound) source.
RESULTS
Distribution of Burrows
A total of 348 burrows was recorded including 206 (91 active burrows and 115 inactive
burrows) in Mahabharat Community Forest and 142 (57 active burrows and 85 inactive
burrows) in Chure Community Forest.
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Figure 2: Distribution of Burrows in the Mahabharat Community Forest

Figure 3: Distribution of burrows in the Chure Community Forest
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Figure 4: Distribution of burrows along altitudinal range in the study area

Distribution of Burrows with Aspect
In Mahabharat Community Forest, the active burrows were recorded in the decreasing
order of aspect from Southwest (35%) > West (22%) > Northwest (14%) > South (11%)
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> Northeast/Southeast (5%) > North/East (4%) and the inactive burrows had similar type
of aspects as Southwest (28%) > West (18%) > Northwest (16%) > Southeast/South (9%)
> Northeast/North (7%) > East (6%).
However, in Chure Community Forest, the active burrows were distributed in the
decreasing order of aspect from Southwest (39%) > Northwest/West (15%) > South (8%)
> Southeast (7%) > North/East (6%) > Northeast (4%) and the inactive burrows had
similar type of aspects as Southwest (32%) > West/Northwest (14%) > South/Southeast
(11%) > Northeast (8%) > North/East (5%).
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Figure 5: Distribution of burrows in different slopes
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Figure 6: Distribution of burrows in different vegetation types
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Figure 8: Distribution of burrows in different canopy cover

Distribution of Burrows with Soil Colour
In Mahabharat Community Forest, majority of the burrows were recorded from the soil
with brown colour (64%) followed by red colour (20%). The least number of burrows
were recorded with light brown (6%) and dark brown colour soil (10%).
However, in Chure Community Forest, highest frequency of burrows were distributed
in the soil with light yellow colour (58%), and few burrows were distributed in brown
colour soil (18%) which were further categorized as brown (18%), dark brown (14%)
and light brown (10%).
Distribution of Burrows with Soil Texture
In both community forest, there were similar pattern of distribution of burrows with
soil texture. The majority of the burrows had fine texture soil whereas very few had
medium texture soil and no burrow with coarse texture soil was recorded.
Distribution of Burrows with Soil Moisture
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Figure 9: Distribution of burrows in different soil moisture
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Figure 10: Distribution of burrows with the availability of food source of Mahabharat Community Forest
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Figure 11: Distribution of burrows with the availability of food source of Chure Community Forest
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Figure 12: Distribution of burrows with the distance to settlement of Mahabharat Community Forest
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Figure 13: Distribution of burrows with the distance to settlement of Chure Community Forest
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Figure 14: Distribution of burrows with distance to road of Mahabharat Community Forest
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Figure 15: Distribution of burrows with distance to road of Chure Community Forest
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Distribution of Burrows with Distance to Water Source
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Figure 16: Distribution of burrows with distance to water source of Mahabharat Community Forest
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Figure 17: Distribution of burrows with distance to water source of Chure Community Forest

Factors affecting the distribution of burrows
Lower the AIC value higher is the significance of the variables.
Table 4: Significant factors affecting the distribution of burrows of Mahabharat Community Forest
S.N.

VARIABLES

1.

Elevation + Aspect + Slope + Canopy cover + Soil Colour + Soil Texture

AIC Value

213.42

+ Soil Moisture + Distance to Settlement + Distance to Road + Distance
to Water Source + Number of Ant and Termite Mounds
2.

Elevation + Slope + Canopy cover + Soil Colour + Soil Texture + Soil
Moisture + Distance to Settlement + Distance to Road + Distance to Water
Source + Number of Ant and Termite Mounds

211.2
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3.

Slope + Canopy cover + Soil Colour + Soil Texture + Soil Moisture +

70
209.22

Distance to Settlement + Distance to Road + Distance to Water Source +
Number of Ant and Termite Mounds
4.

Slope + Canopy cover + Soil Colour + Soil Texture + Soil Moisture +

207.35

Distance to Settlement + Distance to Water Source + Number of Ant and
Termite Mounds
5.

Canopy cover + Soil Colour + Soil Texture + Soil Moisture + Distance to

206.36

Settlement + Distance to Water Source+ Number of Ant and Termite
Mounds
6.

Canopy cover + Soil Colour + Soil Texture + Distance to Settlement +

205.57

Distance to Water Source + Number of Ant and Termite mounds
7.

Soil Colour + Soil Texture + Distance to Settlement + Distance to Water

205.16

Source + Number of Ant and Termite Mounds
8.

Soil Colour + Soil Texture + Distance to Water Source + Number of

204.29

Ant and Termite Mounds

Table 2: Significant factors affecting the distribution of burrows of Chure Community Forest
S.N.
1.

VARIABLES
Elevation + Aspect + Slope + Canopy cover + Soil Colour + Soil Texture + Soil Moisture

AIC Value
133.22

+ Distance to Settlement + Distance to Road + Distance to Water Source + Number of
Ant and Termite Mounds
2.

Elevation + Aspect + Slope + Soil Colour + Soil Texture + Soil Moisture + Distance to

131.31

Settlement + Distance to Road + Distance to Water Source + Number of Ant and Termite
Mounds
3.

Elevation + Aspect + Soil Colour + Soil Texture + Soil Moisture + Distance to

129.59

Settlement + Distance to Road + Distance to Water Source + Number of Ant and Termite
Mounds
4.

Elevation + Aspect + Soil Colour + Soil Texture + Soil Moisture + Distance to

128

Settlement + Distance to Road + Distance to Water Source
5.

Elevation + Aspect + Soil Colour + Soil Texture + Soil Moisture + Distance to

126.59

Settlement + Distance to Water Source
6.

Elevation + Aspect + Soil Colour + Soil Texture + Distance to Settlement + Distance to

125.64

Water Source
7.

Elevation + Aspect + Soil Colour + Soil Texture + Distance to Water Source

124.4

8.

Elevation + Aspect + Soil Colour + Soil Texture

122.64

Factors affecting the density of burrows
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Lower the AIC value higher is the significance of the variables.
Table 4: Factors affecting the density of burrows of Mahabharat Community Forest
S.N.
1.

VARIABLES
Distance to Settlement + Distance to Road + Distance to Water Source + Number of

AIC Value
338.25

Ant and Termite Mounds
2.

Distance to Settlement + Distance to Water Source + Number of Ant and Termite

336.38

Mounds
3.

Distance to Water Source + Number of Ant and Termite Mounds

334.58

4.

Number of Ant and Termite Mounds

333.13

Table 5: Factors affecting the density of burrows of Chure Community Forest
S.N.
1.

VARIABLES
Distance to Settlement + Distance to Road + Distance to Water Source + Number of

AIC Value
227.69

Ant and Termite Mounds
2.

Distance to Settlement + Distance to Road + Number of Ant and Termite Mounds

225.69

3.

Distance to Settlement + Number of Ant and Termite Mounds

223.69

4.

Number of Ant and Termite Mounds

221.77

Conservation Status
Species Recognition, status (last 5 years) and Awareness
Out of the 174 respondents; 108 from Mahabharat Community Forest and 66 from Chure
Community Forest, majority (78%) respondents knew about the species, 66% believed
that the population of pangolin was decreasing over last 5 years. Similarly, few
respondents responded that the population was increasing and very few responded about
having no idea/no change in species population.
Majority of the respondents (81%) were aware about the poaching of the species is illegal
whereas one-third respondents were unaware.
Period of Hunting Pangolin
Majority of the respondents (32%) responded that the poaching was done occasionally;
two-fourth responded no hunting as well as hunting in regular basis, whereas one-fourth
responded rarely hunting of the species.
Purpose of Poaching
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Majority of the respondents (54%) responded that the purpose of poaching was for meat
consumption whereas, few (12%) responded the purpose was for scale (medicinal
purpose) and two-third responded for both the meat and scale purpose.
Perception on Threats to Pangolin
More than half of the respondents (64%) responded that the poaching activities of
pangolin for meat and scale is the main threat, also one-third responded habitat
degradation and very few (4%) responded that forest fires are other threats to pangolin.
Protection of Pangolin
Majority of the respondents (76%) agreed about the protection of pangolin whereas, few
(16%) had no idea regarding the importance of protection and very few (8%) disagreed
about the protection concept.
Effective Conservation Measure
Majority of the respondents (72%) responded that the best measures for the conservation
of the species was awareness program whereas, few (20%) responded the enforcement
of strict law and very few (8%) responded the information about the species was the
effective conservation measure.
Threats to Pangolin (Direct Field Observation)
Table 6: Threats to Chinese Pangolin observed in Mahabharat Community Forest
Threats

Number of

Frequency

transects

(%)

Grazing

8

66.67%

Trampling

7

58.33%

Unmanaged

4

33.33%

Logging/Looping

3

25%

Fire

2

16.67%

Landslide

0

0

Road
Construction

Table 7: Threats to Chinese Pangolin observed in Chure Community Forest
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Threats

Number of

Frequency

transects

(%)

Grazing

10

83.33%

Trampling

8

66.67%

4

33.33%

Logging/Looping

5

41.67%

Fire

2

16.67%

Landslide

1

8.33%

Unmanaged

Road

73

Construction

DISCUSSION
Pangolins are burrowing mammals and their presence and absence is noticed by the
burrows where they inhabit. This study recorded 206 burrows (active 91 and inactive
115) from 12 different transects of Mahabharat Community Forest and 142 burrows
(active 57 and inactive 85) from 12 different transects of Chure Community Forest. The
study clearly revealed that the distribution pattern of burrows of Chinese Pangolin in two
study sites were clumped which contrasts with the observation of Suwal (2011), who
recorded non-uniform distribution pattern of burrows. This might be due to the uneven
distribution of resources, social interactions between individuals and inability of
offspring to independently move from their habitat. Many inter related biophysical
factors could play roles on the distribution of burrows of the pangolin. The steep slopes
of more than 60⁰ or lower than 30⁰ shady slopes, a distance less than 100 m of human
activities and excessive canopy density (71-100%) or too low (0-30%) are avoided by
pangolins but they prefer burrow at south facing entrances (Wu et al., 2003b). In addition,
their frequent observation in the forest patches might be associated with the availability
of ants and termites in such human dominated landscape.
Habitat selection is a process that individual or colony of animals look for a relatively
suitable habitat. Pangolin selects different habitat types with varying elevation, aspect,
slope, canopy cover, soil colour, soil texture and soil moisture. Considering elevation as
a factor, in Mahabharat community forest, burrows were recorded in elevation ranging
from 1400 m-1700 m, where majority of burrows were recorded at an elevation ranging
1500 m-1600 m followed by 1400 m-1500 m, whereas very less burrows were recorded
at elevation ranging 1600 m-1700 m. However, in Chure community forest, burrows
were recorded in elevation ranging from 900 m-1300 m, where highest frequency of
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burrows were recorded at an elevation ranging 1100 m-1200 m followed by 1000 m1100 m and 1200 m-1300 m, whereas very less burrows were recorded at an elevation
ranging 900 m-1000 m. The less number of burrows at lower elevation range might be
due to the presence of human settlement. Similarly, the reason for the low burrows at
higher elevation might be due to the lesser availability of food source (ants/termites).
Baral and Shah (2008) also recorded the elevation preference by pangolin up to 2000 m
in the central and eastern region and in the lowlands and foothills of Siwalik (Churia)
range and my study is also within the given range. Similarly, Chao (2001) and
Chakraborty et al. (2002) have recorded the elevation range of burrows up to 2000 m.
Also, according to Bhandari (2014), mostly burrows are recorded at the range of 14501550 m and beyond 2000 m in Nagarjun forest. In addition, Suwal (2011) recorded
elevation range of the burrows from 1126 m-2406 m.
Similarly, aspects play the important role in the distribution of burrows. The highest
frequency of burrows were observed at southwest aspect followed by west aspect and
relatively less number of burrows were recorded in east aspect in both of the community
forest. This study is very similar to the study by Gurung (1996), Acharya (2001) and
Kaspal (2008) which states that the pangolins’ preference to south aspect but contradicts
with the study by Suwal (2011) who recorded highest proportion of burrows in east
facing slopes. This might be because of the availability of; habitats mostly on east facing
slopes, food source and suitable climatic condition in the sites. In another study, pangolin
preferred south facing and strongly avoided north facing entrances (Wu et al., 2004).
Burrows facing the sun make them easy to dig and to maintain burrow temperature in
winter (Wu et al., 2003b).
From the observation it was noticed that in Mahabharat community forest, the preferred
slope by the pangolin to dug burrow was 30⁰-40⁰ followed by 40⁰-50⁰ and 20⁰-30⁰,
whereas no burrows were noticed below 10⁰ and above 60⁰ but very less in higher slope
i.e. 50⁰-60⁰. This result shows similar results with the study by Jiang (1988) where result
shows burrows dug at 30⁰-50⁰ steeper slopes and slopes steeper than 60⁰ were avoided.
However, in Chure community forest, the preferred slope by the pangolin to dug burrows
was 20⁰-30⁰ followed by 30⁰-40⁰ and 40⁰-50⁰, whereas no burrows were noticed below
10⁰ and above 60⁰ but very less in higher slope i.e. 50⁰-60⁰. This result shows similar with
the study by Heath (1992) who recorded highest frequency of burrows at the slope
between 20⁰-40⁰.
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Regarding vegetation association of Chinese Pangolin, in Mahabharat community forest,
the highest proportion of burrows are recorded in the areas dominated by Schima
wallichii followed by Pinus roxburghii forest. Acharya (2001), Shrestha (2005) and
Bhandari (2013) support this result of maximum burrows in Pine forest, where mostly
burrows are recorded in Schima wallichii and Pine-Schima forest. However, in Chure
community forest, the highest frequency of burrows are recorded in Shorea robusta
dominated forest followed by Terminalia elliptica. This result is similar with the study
by Kaspal (2009) who recorded majority of burrows in an area dominated by Shorea
robusta dominated forest.
One of the important environmental factor for wildlife survival is the canopy cover.
Chinese Pangolins are shy mammals and have poor defense action against their predators
(Lui and Xu, 1981; Nowak, 1999), accordingly they require dense cover habitats to
survive and protect their cubs, especially in bearing season (winter and spring). The study
by Wu et al (2003) in winter in Dawuling Natural Reserve record vegetation density too
high above 75% and too low, less than 30% is avoided. Likewise, Akpona et al. (2008)
record the vegetation cover of the pangolin habitat to vary between 20% and 70% in the
Lama Forest reserve. These studies contradicts with the observation in both of the
community forests, where majority of burrows are recorded in the canopy cover of 025% followed by 25-50% and very less in 50-75% canopy cover. The burrows above
75% canopy cover are not recorded in both community forest. This might be because the
forests are open forest and less dense due to which the canopy cover is recorded low i.e.
0-25%. In addition, according to Suwal (2011), Chinese Pangolins utilized forest and
agricultural land and the maximum numbers of burrows were recorded in forest with the
crown cover of 0-25%. However, this study is also similar to Shrestha (2005) study about
pangolin in Shivapuri (Nagarjun) National Park where burrows were observed at open
forests with less coverage. This shows if other parameters excluded there is less
connection between the canopy cover and pangolins to dig their burrows i.e. in low as
well as high canopy cover area. The other major factors are responsible for the habitat
preference by the pangolin but not the canopy cover as this factor is responsible for only
visualization of their predators about the pangolins burrow which does not be hidden
completely from them as the soil expose clearly on the surface after a burrow is dug.
The observation in Mahabharat community forest, shows majority of burrows in fine
texture and brown soil followed by red soil which supports with the observation by
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Kaspal (2008) and Suwal (2011) who observe the burrow presence in both red and brown
soil. Similarly, Bhandari (2013) records higher frequency of burrows in brown coloured
soil. In addition, Gurung (1996), Acharya (2001) and Shrestha (2005) state that pangolin
prefer red soil. However, in Chure community forest, the highest frequency of burrows
are recorded in fine texture and light yellow soil which contrasts with other observations
that might be due to the low organic matters present at the study site, different species of
trees which might play role in less acidity of the soil, the geological structure and the
mineral or chemical contents of the soil.
In Mahabharat community forest, the total burrow density is found to be 3.4 burrows per
hectare however, in Chure community forest, the total burrow density is found to be 2.3
burrows per hectare. This study contrasts with the study by Kaspal (2008) who recorded
total burrow density of 10.2/km². In addition, the burrow density recorded by Suwal
(2011) was 8 burrows per hectare. This might be due to the transect area covered by the
different research which resulted in different number of burrows and also due to the
different environmental factors which might have caused more burrows in the other sites.
The significant factors responsible for the distribution of burrows in both of the
community forest are calculated using binomial distribution model where it is observed
that out of the total variables soil colour, soil texture, distance to water source and
availability of food source are seen having significance effect on the burrow distribution
in Mahabharat community forest however, in Chure community forest, elevation, aspect,
soil colour and soil texture are observed to be the most significant factors affecting the
distribution of burrows. Similarly, Poisson Model is used to know the significant factors
that influence the density of the burrows. In both community forest, the availability of
food source is observed to be the most significant factor for the density of burrows.
The burrows location is highly determined by the availability of ants and termites.
According to the observation in both of the community forest, the areas with higher ants
and termites mound had higher number of burrows. With the availability of food source,
the number of burrows were observed increasing, which determines that food availability
directly affects the animal distribution. In addition, the correlation between food
availability and the burrow distribution showed a strong positive correlation, which
signifies that food availability is a major factor for the burrow distribution. This result
can be well defined by (Zahng et al., 2004), due to its food specialization and stenophagy
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(only eating several species of ants and termites) Chinese pangolin is a susceptible
species. In addition, (Allen & Coolidge, 1940; Heath & Vanderlip, 1988) explained that
in temperate areas Chinese pangolins spend in deep burrows during winter months. The
burrows are dug near the ant/termite mounds that helps in providing food source for
longer time and in case of China, close correlation was observed between the distribution
of termite and distribution of burrows, which are assumed the major diet component.
Likewise, the other factors like the distance to road, settlement and water source too have
influence in burrow distribution. The observation showed that distance to road does not
have significant effect on burrow distribution in both community forest. This might be
because only the main road/highway was taken into concern but the foot trails were not
recorded. In addition, the residential areas were more concentrated near to the road due
to which less impact to the pangolin and its burrows were observed. Another factor taken
into account was the distance to water source, which is also an important factor for the
species. The distribution of burrows as observed in both community forest were not
strongly correlated with the water source but less relation was observed which proves
that water source is also an important factor for the species. In addition, settlement was
also a strongly correlated factor for the distribution of burrows in both study sites. The
observation showed that farther the settlement area higher the burrows availability was
observed which explains that human encroachment is a threat to the pangolin due to
which the species dug their burrows far from the settlement areas. This observation
shows similar to the study by Gurung (1996) who observed that a contributing factor in
the decline of M. pentadactyla is the encroachment of large human settlements into the
preferred habitat of this species in Nepal. In addition, in Taiwan, (Chao, 1989; Taiwan
Forestry Research Institute in litt. 1992) reported that habitat destruction, especially by
insecticide spraying; the Chinese pangolin is under pressure.
Majority of the locals had seen pangolin, which shows that most of the people were
familiar about the mammal. Those who were familiar with the mammal responded that
the population of pangolin has been decreasing over the last five years. Most of the locals
especially the people who visit the forest frequently responded that the number of fresh
burrows were declining than that of before and the encounter of the species was rare.
This shows the decline in population of pangolin in present. Similar decreasing trends of
pangolin populations were recorded by previous researchers (Kaspal, 2008; Bhandari,
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2013). However, Gurung (1996) reported population of this species in the Nagarjun
forest was increasing.
Most of the respondents were well known about the hunting of pangolin is illegal but
also the hunting activities is not stopped. Majority of the locals responded that the species
has been hunted time to time. The reason behind hunting the species is the scale and meat
of pangolin for medicinal, trade (scale) and meat consumption purpose. The parts of
pangolin i.e. scales and abdomen were recorded at local’s house for medicinal purpose
of disease like Jaundice. Suwal (2011) reported pangolins were directly consumed for
meat, medicines and trades.
Illegal hunting was recorded as a major threats along with habitat degradation and the
forest fire for the decline in population of pangolin in the study area. Others factors such
as unplanned road construction, deforestation, grazing and encroachment were some
reason for their habitat degradation. In the national level, habitat loss and poaching are
the main threats for Chinese pangolin (Jnawali et al., 2011; Suwal, 2011). Grazing of
domestic livestock’s within the habitat area and human encroachment by unscientific
cultivation, intentional forest fires and mining of stone caused the lost and degradation
of habitat of pangolins which are the main threats for Chinese pangolin (Gurung, 1996).
Forest fire was identified as one of the serious threats (Basnet et al., 2016) and incidences
of forest fire are likely to increase due to climate change impacts leading to extended dry
spells. Rampant development of rural roads has posed additional threats across their
range (Basnet et al., 2016). Further this species is threatened by over exploitation, habitat
loss and low breeding rate (Wu & Ma, 2007).
As the declining process is in alarming rate, most of the locals agree with the concept of
protecting the mammal. According to the survey of 1993 conducted in Nagarjun Forest
in Kathmandu, Nepal, determined that pangolin population residing the forest was
healthy than that of the other areas where dramatically declining process was in alarming
rate, due to easy access to hunting areas and loss of habitat. In addition, it was observed
that conflict between armed wildlife and forestry guards and local hunters was increased,
seeking to utilize the resource (Gurung, 1996).
Pangolins were taken as the sign of bad luck in the study area, due to which if a pangolin
comes into sight of people it was killed because it is thought that if it is left off it will
create harm to their family. The Conservation status of Pangolins in the study area was
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found to be worst. This observation shows similar with the study by Suwal (2011) which
states that pangolins are taken as sign of bad luck and moreover for profit purpose, they
are killed and the conservation status of the mammal is worse. Similarly, Kaspal et al.
(2016) observed a superstitious belief among local people that sighting of a pangolin
brings bad luck and in such cases occasional killings are also reported. Dhakal (2016)
observed that Chinese pangolin had negative impression in the villagers, scales were used
for ornamental purpose and locals believed that pangolins drove evil spirits away, also
the conservation status was bad with hunting and meat consumption at very high scale.
CITES (2000) and Duckworth et al. (2008) discussed that poaching and habitat
destruction as important factor for the decline of pangolin population.
CONCLUSION
Mahabharat and Chure community forests provide the prime habitats for the Chinese
Pangolins in Sindhuli district. Burrows are the most prominent indirect signs for
pangolins in the study area. Within the total block transects that covered 60 ha area in
both of the study areas, 206 burrows with 91 active and 115 inactive burrows were
observed in Mahabharat community forest while, 142 burrows with 57 active and 85
inactive were observed in Chure community forest. Clumped distribution pattern of
burrows of Chinese Pangolin were observed in both study sites. The burrow density was
found to be 3.4 burrows/ha and 2.3 burrows/ha in Mahabharat community forest and
Chure community forest respectively. Results show that the significant factors
responsible for the distribution of burrows in Mahabharat community forest are soil
colour and texture, distance to water source and number of ant/termite mounds. However,
elevation, aspect, soil colour and soil texture are also observed as the significant factors
responsible for the distribution of burrows in Chure community forest. The density of
burrows were found to be significant to the availability of food source in both community
forest. Human intervention, poaching, habitat destruction (rampant development of rural
roads), natural disasters (landslide and fire) were observed as the threats to pangolin at
the sites. Similarly, through schedule survey, hunting, habitat destruction and forest fire
are observed to be the major threats to pangolin. Illegal hunting by local people was
mostly done for meat and medicinal purpose. Due to the lack of records at the DFO, the
actual trade scenario of pangolin at the area is unknown. Population trend was found to
be decreasing within last five years. People were well known that hunting is illegal but
they were not aware that pangolin could be beneficial for us. Negative social belief on
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Chinese pangolin as a sign of bad luck or cause harm to them and their family if the
pangolin is encountered and left alive. Thus, the conservation status of Chinese pangolin
at the study sites are deteriorating and there are no initiatives.
RECOMMENDATIONS
➢ Further scientific research on ecology and population status of pangolins is
needed to fulfill the information gap, to find exact status and to provide baseline
data for all relevant stakeholders.
➢ Habitat of pangolin should be protected by stopping and checking the illegal
forest fire, deforestation, livestock grazing and human encroachment.
➢ Community interaction along with academic (school and colleges) awareness
program should be conducted to increase understanding, information flow and
conservation about the mammal.
➢ Communities should be encouraged to lead in pangolin conservation with
establishment of community conserved pangolin conservation areas where
possible.
➢ Wildlife conservation laws should be strictly enforced to punish those people who
trap and trade the pangolins illegally.
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ANTIMICROBIAL RESISTANCE OF Escherichia coli
ISOLATED FROM BROILER MEAT SAMPLES OF
BHARATPUR, CHITWAN
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Bacterial contamination and high antibiotic resistance properties of broiler chicken meat is
major risk of public consumers and poultry farming. With the major objective to determine the
antibiotic resistance properties we conducted this cross-sectional study for the period of three
months (March-June, 2017) in the laboratory of Nepal Polytechnic Institute. The present study
was carried out to screen and analyze antibiotic resistance in Escherichia coli strains isolated
from chicken meat marketed in the local markets of the Bharatpur metropolitan City, Chitwan,
Nepal. A total of 110 samples (71 liver and 39 heart samples) of broiler chicken were purchased
from various meat shops located in different wards of Bharatpur Metropolian city and examined
for bacterial (E. coli ) contamination. A total of seventy eight (70.9%) samples were positive
for E. coli isolates which were evaluated for their antibiotic susceptibilities. Results of
antibiograms revealed that all E. coli isolates were resistant to one or more of the antibiotics
tested. Resistance was most frequently observed against Co-trimoxazole (79.49%),
Streptomycin (43.35%), Colistin (32.05%), Amoxyxillin (21.79%), Levofloxacin (21.79%) and
Cefpodoxime (11.53%). This study is strongly indicative of improper sanitary practices of
chicken meat handling and suggests for performing antibiotics susceptibility testing against the
bacteria before prescribing any antibiotics.

Keywords: Broiler Chicken Meat, Escherichia coli, Antibiotic sensitivity test, poultry
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INTRODUCTION
Nepal is predominantly an agricultural country where 65.6% people depend on
agriculture for

their livelihood. Poultry industry has been developed as one of the

commercial enterprises in the private sector of Nepal. This sector has become most
dynamic part of livestock and has taken the position of one of the biggest industries in
Nepal. Livestock farming is aimed at use of animals and animal products for various
purposes of human consumption (FAO, 2001) However, some of the livestock are
basically harbored for meat production only. Livestock farming is done throughout
Nepal but commercially it has been confined to certain area of Nepal because of various
factors like climatic condition, topography, transportation availability, market
feasibility etc. Among many places that favors livestock farming, Chitwan remains at
the top which is indicated by total livestock population report by MoAD in the year
2014; fowl (50195285), goat (10251569), cattle (7241743), buffaloes (5167737), ducks
(390287), pigs (1203230) and sheep (789292). Fowl production seems to top others,
with 45458 Metric tons of chicken meat production in the year 2013 (MoAD,
2014/2015).
Poultry farming in Nepal has been passing through many challenges among them
diseases pattern is one of the big challenge which includes bacterial, viral, protozoan
diseases and different drugs showing decreasing effects for treatment of such diseases.
CBS (2015) reported that mortality rate is 12.8% in broilers, 9% in layers and 7% in
parents. Escherichia coli are common bacterial pathogen worldwide in commercially
produced poultry, contributing significantly to economic losses in chicken.
Colibacillosis refers to any localized or systemic infection caused entirely or partly by
Avian Pathogenic Escherichia coli (APEC), including colisepticemia, coligranuloma
(Hjarre’s disease), air sac disease (chronic respiratory disease, (CRD), cellulites
(inflammatory

process),

swollen-head

syndrome,

peritonitis,

salphangitis,

osteomyelitis/synovitis (turkey oeteomyelitis complex), panophthalmitis, and
omphalitis/yolk sac infection (Saif, 2003). Colisepticemia is the most common form of
colibacillosis and is responsible for significant economic losses in agiculture in many
parts of the world (Ewers, et al., 2004). Incidence and severity of colibacillosis has
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increased rapidly, and current trends indicate that it is likely to continue and become an
even greater problem in the poultry industry (Altekruse et al., 2002).
Special attention in poultry meat production is paid due to the fact that live fowl hosts
a large number of different microorganisms residing on their skin, feathers or in the
alimentary tract. Furthermore, during slaughter, production process from feather
plucking, evisceration and washing to storage by cooling or freezing at any stage puts
subsequent risks of microbial contamination of chicken meat (Mead, 1989).
In Nepal, lack of uniform standard meat processing methods and rampant widespread
use of antibiotics against the infection of poultry have risked the chances of infection
to the consumers and also the generation of multiple drug resistant organisms (Simmons
et al., 2003). One of the major reasons for outbreak of multi-drug resistance isolates is
via rampant use of the antibiotics. This particular issue is presenting a big challenge to
the veterinary as well as public health workers, to find out the actual prevalence of
contaminating organisms and determine the resistance property of the isolates. Thus
study in this issue will ultimately help to determine the current burden of the E. coli in
broiler chicken meat sample from Bharatpur, Chitwan, which is a major city for poultry
farming (MoAD, 2013/14) and their antibiotic resistance properties, which will
ultimately stimulate the concerned authorities to work for the reduction of
contamination of chicken meat and rational use of antibiotics for the treatment of
chicken to stop emergence of antibiotic resistance isolates.
Antimicrobial therapy is an important tool in reducing both the incidence and mortality
associated with avian colibacillosis (Freed and Watt et al., 1993). Generally E. coli is
sensitive to many antibiotics. However, isolates of E. coli from poultry are frequently
resistant to more than one antibiotic (Watts et al., 1993). Antibiotics once effective at
controlling E. coli infections are now ineffective due to the bacterium’s acquired
resistance to these compounds (Irwin et al., 1989). Antibiotics are extensively used as
growth promoters in poultry production or to control infectious diseases. Antimicrobial exercises especially abused are considered to be the most vital selecting force
to antimicrobial resistance of bacteria (Moreno et al., 2000). Moreover, antibiotic
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treatment is considered the most important issue that promotes the emergence, selection
and spreading of antibiotic-resistant microorganisms in both veterinary and human
medicine (Witte, 1998). Use of antibiotics causes development of antibiotic resistance
among food borne pathogens that can cause illness to people who consume tainted meat
and touched infected birds or their waste. Overuse and misuse of antibiotics in poultry
production has led to a growing global concern on its contribution to high resistance to
antibiotics by pathogenic bacteria (Amy et al., 2007). Low- dose, long term exposure
i.e. growth promoters and some prophylactic antimicrobials may create selection
pressure on the bacterial flora of livestock and hence, contribute to the emergence and
spread of antimicrobial resistance. Recently there has been rampant use of
antimicrobials as growth enhancer and as well as treatment for diseases, has resulted in
multidrug resistance microbes such as E. coli, Salmonella,and Staphylococcus aureus.
These resistant microbes are causing failure of treatment and transmission of resistant
pathogens to humans with zoonotic importance which is also the next emerging
problem (CDC, 2013). Transmission of resistance has been reported from person to
person (Linton et al., 1972), animal to animal and animal to person (Levy et al., 1976).
Several evidences are available for direct spread of resistant pathogen from animals to
man. Apramycin resistance in human strains of salmonella provides an evidence of
transfer of resistant organisms or resistance genes from animal to human isolates
(Walton and Bennett 1993).

1.

1.3 Rational of the study

Introduction of antimicrobial agents in human and veterinary medicine has been one of
the most significant achievements of the 20th Century. The use of antimicrobials in
veterinary practice started since 1950 A.D. with the purpose of treating infections and
improving growth and feed efficiency. Large amount of veterinary antimicrobials are
being used for the purpose of disease treatment, prophylaxis and growth promotion of
animals in recent years. In Nepal, use of antimicrobial agents in livestock sector is
increasing with commercialization of livestock farming. Huge amount of money is
being invested into veterinary medicines, especially antimicrobials. A survey of
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distributors of veterinary medicine and feed supplements, reported in 2003, in six
districts of Nepal reported annual sales of NRs. 492 million. Antibiotics represent 13
percent of the total expenditure on veterinary drugs (Bhandari and Singh, 2003). Total
consumption of antimicrobial in food animal of Nepal being increased by 53.6% from
the year 2008 to 2012, with average annual growth of 11.4% (Khatiwada, 2013).
Drug Act 1978 A.D. was introduced in Nepal for the regulation of human drug
including veterinary medicine in Nepal. In absence of effective Veterinary drug act and
regulation among authorities, market of veterinary antimicrobials is haphazard. Most
of the veterinary antimicrobials are imported illegally and their use is inappropriate.
Veterinary antimicrobials are usually sold based on drug seller’s self prescription or
farmers’ own demand rather than the prescription of veterinarians (Khatiwada, 2013).
This condition of drug sale may lead to the misuse of drug and negative impact on the
animal and public health.
In our context, very limited data regarding antimicrobial use pattern in food animals are
available. It is realized that data on use of antimicrobial in food animals are very
essential for identifying and quantifying the risk of developing and spreading
antimicrobial resistance in food chain. The researches in the field of detection of
antimicrobial resistant against certain common disease causing organisms are lacking.
There is a great need for research work to be carried out in this field. This may provide
the necessary data to make people alert about the judicious use of antimicrobials in food
animals. It protects human health from the harmful effect of antimicrobial resistance
from the food animals’ product. Many researches had been performed during different
periods. Continue study of antimicrobial resistance is necessary because it reflect past
and current situation of development of antimicrobial resistant. This study was designed
to isolate E. coli strains from visceral organs (liver and heart) of poultry of Chitwan for
assessing their susceptibility and resistance patterns to some selected antimicrobials.
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MATERIALS AND METHODS
Description of the study
The study design was Cross sectional study and was conducted from March to June, 2017.
A total 110 samples (71 liver and 39 heart) were collected from eighty broiler meat shops
located in different wards of Bharatpur Metropolitan city, Bharatpur, Chitwan. Bharatpur city

is situated at 270 68’ North latitude, 840 43’ East latitude and 203 meter elevation above
the sea level. Bharatpur is a big town in Nepal, having population of 280,502.
Collection of samples
Broiler meat shops were visited in early morning and liver and heart samples were
collected into sterile plastic bags and immediately transported to microbiology
laboratory of NPI. One whole liver and one whole heart were collected from each
broiler meat shop. Random sampling method was used for sample collection.
Isolation and identification of E. coli
The surface of the collected organ (heart and liver) was seared by hot spatula, and then
sterile microbiological loop was introduced deeply in the organ, then loopful was
inoculated into selective media (MacConkey’s agar) and incubated aerobically at 370C
for 24 hours. Bacterial colonies that were rose pink in colour, 2-3 mm in diameter,
opaque and convex with entire edge and lactose fermentative on MacConkey agar were
further streaked into Eosine Methylene Blue (EMB) agar and incubated overnight at
370 C. Colonies on EMB agar with green metallic sheen were suspected as positive for
E. coli and were confirmed by biochemical tests.
Gram staining with the biochemical tests like IMViC test i.e. indole, methyl red (MR),
Voges-Proskauer (VP) and citrate utilization tests, and oxidase test, catalase test and
growth on TSI agar were done for the confirmation.
Antimicrobial Susceptibility Testing (AST)
AST was done by the standard Kriby-Bauer disk diffusion method following guidelines
provided by the CLSI (2009). The top of well isolated colonies in NA was touched with
a loop and the growth was transferred into a tube containing five ml of Brain heart
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infusion broth (BHIB). The BHIB was incubated at 350C for 2-6 hour until it achieved
the turbidity of 0.5 McFarland standards.
The dried surface of a Mueller-Hinton agar plate was inoculated by streaking the swab
over the entire sterile agar surface. Then drug impregnated six commercial disks
Streptomycin (HLS), Levofloxacin(LE), Colistin(CL), Cefpdoxime (CPD-10),
Trimethoprim/ Sulphamethoxazole (COT25) and Amoxycilllin (AMX-10) (6 discs per
90 mm plate) were applied on inoculated agar plate surface and then they were
incubated at 350C for 16-18 hour . The zones of growth inhibition around each of the
antibiotic disks are measured to the nearest millimeter. The halos of each drug are
interpreted using the criteria published by the Clinical and Laboratory Standards
Institute (CLSI), 2014 and classified into; resistant, intermediate and susceptible
(Appendix D).
Data Analysis
Data entry and analysis was done using Microsoft Office Excel 2007.

RESULTS AND DISCUSSION
Out of 110 samples taken from broiler, 78 (70.91%) isolates were found positive for E.
coli and the rest as negative.
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Fig1: Percentage of total positive and negative isolates of the sample
Table 2: Positive and negative isolate on culture basis
Species

Total Samples Positive

Negative

Broiler

110

32 (29.09%)

78 (70.91%)

Table 3: Organ wise positive and negative isolate on culture basis
Species

Total

Positive

Negative

Samples
Liver

71

58 (81.69%)

13 (18.31%)

Heart

39

20 (51.28%)

19 (48.72%)
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1.2 Antimicrobial susceptibility of E. coli
Overall antimicrobial sensitivity pattern of E. coli isolates are shown in Fig 2.
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Fig 2: Overall antimicrobial resistance pattern of E.coli isolates from broilers
Antibiogram profile of 78 E. coli isolates showed highest resistance against CoTrimoxazole (79.49%) followed by Streptomycin (43.35%), Colistin (32.05%),
Levofloxacin (21.79%) , Amoxycillin (21.79%) and Cefpodoxime (11.53%). Highest
sensitivity was against Colistin (67.94%) followed by Levofloxacin (48.72%). All
isolates were resistance against at least one antimicrobial agent.
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Table 4: Antibiotic resistance pattern of E.coli isolated from liver and heart of
broiler chicken
Name of Antibiotics

Sensitive
%

Intermediate
%

Resistance
%

Amoxycillin (AMX)

62.82

12.82

21.79

Streptomycin(HLS)

47.43

8.97

43.35

Co-trimoxazole(COT) 0

20.51

79.49

Colistin(CL)

67.94

0

32.05

Levofloxacin(LE)

48.42

29.48

21.79

Cefpodoxime (CPD)

30.77

57.69

11.53

Table 5: Mean Disc Diffusion Zone Diameter for E. coli isolated
Antimicrobials

Mean (mm)

Amoxycillin

21.23

Streptomycin

20.76

Co-trimoxazole

7.294

Colistin

11.48

Levofloxacin

19.60

Cefpodoxime

15.55

Highest zone of inhibition shown by Amoxycillin (21.23mm) followed by
Streptomycin (20.76mm), Levofloxacin (19.60 mm), Cefpodoxime (15.55mm),
Colistin (11.48mm) and Co-trimoxazole (7.294mm).

Discussion

Nepalese Journal of Science Volume :1 Issue :1 2020 October

97

In this study, the antibiotic susceptibility pattern of the isolates E.
coli contamination in broiler Chicken meat of Bhratpur, Chitwan was determined.
These are not only contaminating microbes but also pathogens causing loss of both
poultry (Kumari et al., 2013) and human beings.
E. coli is one of the most important factors of making economic losses resulting
from diseases in commercial poultry farms and causing mortality as well as
condemning the carcasses in slaughterhouses.
Antibiotics are the drugs used for preventing economic losses caused by E. coli and
increasing the production efficiency. But increasing consumption of these drugs
leads to scattering them into manure and other poultry wastes and transferring them
to humans by their remains in carcasses and can be the origin of bacterial
resistances, mortality, an increase of the human hospitalization.
There is also concern that antimicrobial use in food animals can lead to the selection
of antimicrobial resistant zoonotic enteric pathogens which may then be transferred
to people by the consumption of contaminated food or by direct animal contact. At
slaughter, resistant strains from the gut readily soil poultry carcasses and as a result
poultry meats are often contaminated with multi resistant E. coli (Caudry and
Stanisch, 1979; Turtura et al., 1990). Hence, resistant fecal E. coli from poultry can
infect human both directly and via food.
Present study attempted to determine the prevalence of Escherichia coli among poultry
meat which has significant role in causing disease. My study showed more than half
(70.91%) of the samples contained E. coli isolated that seems similar to the isolation
rate by Nashwa et al., (2010) and Samanta et al., (2014), isolated E. coli with percentage
of 75%.
Six antibiotic discs Amoxycilin, Streptomycin, Levofloxacin, Colistin, Cefpodoxime
and Co-trimoxazole; were used for Antimicrobial Susceptibility Testing (AST).
Seventy eight E. coli liver samples were used for AST that showed highest resistance
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against Co-trimoxazole (Sulphamethoxazole+ Trimethoprim) was (79.49%) which is
similar to findings of Salehi and Bonab (2006) 80% , Bukhrosh and Hamdi (2013)
82.2% and Balasubramaniam et al., (2014) 83%.
21.79% E. coli isolates were resistant to Levofloxacin which is lower than that
(28.8%)reported by Khanal and Raut (2014. Highest resistance 91.93% against
Levofloxacin was observed by Priti and Satish (2014).
This study shows that 43.35% E. coli isolates were resistant to Streptomycin, which is
similar to the findings of Abdullah D Altalhi et al., (2009) who found that 48.6%
isolates were resistant to Streptomycin.
Similarly resistance to Cefpodoxime was found 11.53% which was similar to that 13%
reported by Oladipo et al., (2013). Another study conducted in Islamabad, by et al.,
(2002), reported that 38% isolates were resistance to streptomycin.
Resistance exhibited by Amoxycillin in this study was 21.79% which is similar to the
finding of P. Suresh kumar et. al., (2016) showed 15%. Salehi and Farasi Bonab 2006.,
reported that 53%. J Huiting (2011) reported 3.3% resistance which is similar to my
study 32.05% which is less about 28%. J Huiting reported that 96.7% sensitive which
resembles similar to this study 67.94%.
Mean zone of inhibition of Amoxicillin, Streptomycin, Colistin, Levofloxacin,
Cefpodoxime and Co-trimoxazole were 21.23mm, 20.76mm, 11.48mm, 19.60mm,
15.55mm and 7.294mm respectively. Study done by Shrestha et. al., (2011) in Chitwan
reported in overall poultry isolates mean disk diameter of Co-trimoxazole was
12.85mm.
Cross-contamination is another possible source of antibiotic resistance (Smith JL, Drum
DJ, Dai Y, et al). Shared facilities for product and slaughter could promote crosscontamination and antibiotic strains could be spread among organism and environments
(Graham JP, Leibler JH, Price LB, et al). Poultry could then be inadvertently exposed
to antibiotic-resistant E. coli. For example, companies with both conventional and
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organic products may slaughter in the same facilities, promoting cross-contamination.
Production facilities that convert from one practice to another could also experience
residual contamination, though there is evidence that converting from conventional to
organic can reduce frequency of resistance. The identification of possible crosscontamination is outside the scope of this study, but these possibilities would need to
be considered when investigating the sources of antibiotic resistance.
This study showed a high prevalence of antimicrobial drug resistance in E. coli isolated
from poultry.. In addition, indiscriminate use of antibiotics exerts a selection pressure
which leads to development of drug resistance in the isolates. One reason that could
explain high prevalence of resistance in E. coli to these antimicrobials could be because
of their frequent use in live chicken for therapeutic purposes as well as enhanced growth
promotion.

Conclusions
In this study overall isolation of the E. coli from broiler sample of liver was higher than
that of heart. There exists high antimicrobial resistance among E. coli isolates and E.
coli isolated from the samples have higher resistance to Co-trimoxazole followed by
Streptomycin, Colistin, Amoxicilin, Levofloxacin and Cefpodoxime. The isolated have
highest sensitivity to Colistin among the drugs tested. Broiler chicken meat might be
highly contaminated by bacteria of fecal origin which might have come to the meat via
water source and via unhygienic practices for meat handling and processing.
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Abstract: The study assessed the ground water quality of Pabitra bhumi tole of Khairahani-8,
Parsa. Water samples were taken from 30 different sources for physiochemical investigation.
Water samples were collected from tube wells. The pH was measured by using pH meter, EC
by conductivity meter, turbidity by turbidity meter. Iron, ammonia were measured by using
spectrophotometer. Arsenic and nitrate were measured by using a kit. Total hardness, chloride,
alkalinity were measured by titration method. In this study, several parameters were tested to
determine physio chemical quality of water and most were within NDWQS for water except
iron. pH value and turbidity of some samples were also beyond the limit. Otherwise, other
parameters like temperature, electrical conductivity, total dissolved solid were within the limit.
The chemical parameters like chloride, total hardness, alkalinity, nitrate, arsenic were within
the limit of NDWQS.
Key words: electrical conductivity, iron, nitrate, water quality

INTRODUCTION
Water is main source for living organism and is most precious gift of nature to mankind
and vital on the earth, without water there is no possibility of life. Water is a part of
human environment and it can also be the carrier of pathogenic microbes. Water is the
basic life supporting resource and a very important factor in the social, cultural,
economic and ecological development of a country and human civilization. About third
forth of earth’s surface is covered with water and 97.4% is marine water and 1.8% is
trapped in the polar ice caps, fresh water constitutes only 0.8% of the world’s supply.
Only 30% of the world’s population have guaranteed supply of treated water while the
remaining 70% depends on wells, bore holes, all liable to contamination. About 80%
of all diseases in the developing countries are related to unsafe water supply. Nepal is
richest in terms of water resource. Water resources are abundant throughout the country
in the form of snow, rivers, springs, and lakes and underground. Though Nepal is rich
in water resource majority of population do not have access to clean drinking water. At
present, the population having access to piped water facility is estimated to be 52.93%,
tube well is of 28.37% and spring water is of 6.40% (CBS,2068).
Ground water quality is the state of water which is located beneath Earth’s surface.
Ground water can gather in cracks in subsurface rocks and in between soil particles
[2009 Gale]. Since many compounds can dissolve
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and suspend in water, there is potential for contamination with toxic compounds like
petroleum, hydrocarbons, pesticides, minerals and disease causing micro- organisms.
Ground water is less prone to bacterial contamination than surface water because the
contaminants have to pass down through the ground to reach the water. Nevertheless,
contamination can occur, especially if there are cracks in overlying soil and rock
through which toxic compounds can easily flow. But freedom from bacterial pollution
alone does not mean that the water is fit to drink. Many unseen dissolved mineral and
organic contaminants are present in ground water in various concentration. Most are
harmless or even beneficial; through occurring infrequently, others are harmful, and a
few may be highly toxic. Typically water is not considered desirable for drinking if the
quantity of dissolved minerals exceeds 1000 mg/l. Water with a few thousand mg/l of
dissolved minerals is classed as saline water. Water from some wells and springs
contains very large concentrations of dissolved minerals and cannot be to tolerated by
humans and other animals and plants. Water that contains a lot of calcium and
magnesium is said to be hard. Water is considered soft if it contains 0-60 mg/l of
hardness, moderately hard from 61-120 mg/l, hard between 121-180mg/l, and very hard
if more than 180mg/l. Ground water, especially if the water is acidic, in many places
contains excessive amounts of iron. Iron causes reddish stains on plumbing fixtures and
clothing. A test of acidity of water is pH, which is a measure of the hydrogen ion
concentration. The pH scale ranges from 0 to 14. A PH of 7 indicates neutral water;
greater than 7, the water is basic; less than 7, it is acidic.
Ground water quality comprises the physical, chemical and biological qualities of
ground water. Temperature, turbidity, color, odour, taste make up the list of physical
parameters. Since most of the ground water is colorless, odourless and without specific
taste, we are typically most concerned with its chemical and biological qualities
[Thomas Harter]. Water is a solvent and dissolves minerals from rocks with which it
comes in contact. Ground water may contain dissolved minerals like Na, Ca, Mg, K,
Cl, bicarbonate and sulphate. Water that contains a lot of Ca and Mg is said to be hard.
Water is considered soft if it contains 0-60 mg/l of hardness, moderately hard from 61120 mg/l, hard between 121-180mg/l, and very hard if more than 180mg/l.
2. METHODOLOGY
2.
2.1 STUDY AREA
This study was carried out in the tube wells of Pabitrabhumi Tol of Khairahani-8, Parsa.
In this study total 30 litres of samples from 30 different sites of Khairahani-8, Parsa
was taken. The study was conducted from May 20 to June 28.
3.
2.2 SAMPLING AND SAMPLING SITE
Samples were taken from tube well of Pabitrabhumi Tol of Khairahani-8, Parsa.
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4.
2.3 SAMPLING PROCEDURE
The samples should be collected using following procedure:
•

The bottles for sample collection should be sterilized.

•

The water should be then filled in the bottle.

•

The water should be kept in a cool box and taken to lab for tests.
5.
2.4 TESTING OF SAMPLE
Temperature, pH, and electrical conductivity of the samples were measured immediately
on the sampling spot & for further measurement & analysis those samples were then
brought to the laboratory of Balkumari College within 6 hours of collection and the lab
based measurement and the analysis of parameters were performed there on the same day
immediately after its delivery as described in APHA (1998). When immediate analyses
were not possible, the samples were preserved at 40 C.

3. RESULTS AND DISCUSSION
6.
3.1 Physical and chemical analysis of ground water
Water samples were brought to the laboratory in ice box tested for the physio-chemical
parameters. Temperature of water samples were found approximately near value
depending up on the season of sample collection.
Physical Parameters of Ground Water
35
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no of sample
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no of Sample
outside range

5
0

Figure 2: Physical Parameters of groundwater

Out of 30 samples, the pH value of 4 samples exceeded the limit of NDWQS. Turbidity
of 5 samples exceeded the limit. The EC and TDS of all the samples were within the
limit.

Chemical Parameters of Ground water
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Figure 3: Chemical Parameters of ground water

Among 30 samples, the iron value of 5 samples exceeded the limit and the values of
ammonia, alkalinity and nitrate were within the limit.
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Figure 4: Chemical parameters of ground water
Among 30 samples, the values of total hardness, chloride, and arsenic were within the
limit.
In this study, several parameters were tested to determine physio-chemical quality of
water and most were within NDWQS for water except iron, pH value of some samples.
Turbidity of samples were also beyond the limit. Otherwise, other parameters like
temperature, were within the limit. The chemical parameters like chloride, total hardness,
alkalinity, nitrate, arsenic were within the limit of NDWQS.
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pH ranges were mostly in between 6.5-8.5 which is consumable. And other values were
also not less than 6 which means the quality of groundwateris good to use in terms of
alkalinity and acidity of the water.
Turbidity is also seen high in some of the samples. It may be due to the quality of ground
water and prevalence of the solid materials at the end of the tubewells.
In the study done by Bhoj Raj Panta(2011) the electrical conductivity and turbidity were
found to be 875 meuS/cm and 55 NTU, respectively, which are above the WHO
recommendations for drinking water guidelines. However, pH value was measured
within the acceptable.
Similar results were obtained by Nathaniel R. Warner(2008) and he reported that most
water samples from 51 localities in Kathmandu were chemically suitable for drinking
purposes. The pH content ranged from 6.5-7.5 while calcium carbonate content varied
from 140-300 mg/l. Total hardness due to the presence of various metallic salts was also
similar from one location to another. The chemical constituents tested were found to be
within the standards prescribed by WHO. Similarly in this study also, almost all water
samples were chemically suitable for drinking purposes. Nitrate was within the limits of
NDWQS.
A world wide survey found that among the 1600 chemicals detected in drinking water,
22 caused cancer, 42 were suspected of causing cancer, 27 promoted tumours were procancer, 50 caused birth defects and 15 caused some mutation(IWTC, 1990). Under these
specific to substances that effect the acceptability of water to consumers
About 47% of Nepal's total population is living in Terai region and 90% of them are
relying on ground water as their major source of drinking water. About 200,000 shallow
tube wells have been installed by different agencies in 20 Terai districts, surveying 11
million people. Recently, arsenic contamination of ground water has been recognized as
a public health problem in Nepal. This has sensitized government, national and
international, nongovernment organisation working on water quality sector to carry out
water quality assessment for arsenic in the affected communities. So far, 15000 tube
wells have been tested where 23% samples exceeded WHO guideline value of 10meug/l
and 5% exceeded "Nepal Interim Arsenic Guideline" of 50meug/l. It is estimated that
around 0.5 million in Terai are living at the risk of arsenic poisoning (>50 meug/l). Some
recent studies have reported the prevalence of dermatosis related to arsenicosis higher
than the acceptable level. Though some steps are being taken by government and private
organisation to combat the problem, is has not been able to cover all the affected
communities. Nepal till needs more research work on arsenic occurrence and effects and
mitigation programs simultaneously (Roshan Shrestha, 2003).
Anaerobic ground waters may contain iron(II) at concentration upto several miligrams
per litre without discoloration and turbidity in the water directly pumped from tubewell.
Taste is not usually noticeable at iron concentrations below 0.3mg/l, although turbidity
and colour may develop in pipe system at levels above 0.05-0.1 mg/l. Laundry and
sanitary ware will stain at iron concentrations above 0.3 mg/l (WHO, 2011).
7.
5.1 CONCLUSION
Water samples from different tube wells were tested physically and chemically. In this
study, physio-chemical parameters of water samples were analysed. Several parameters
were tested to determine the physio-chemical quality of water and most were within the
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NDWQS standards for drinking water. Chemically, most of the water samples of
tubewells were safe for drinking purpose.
The physio-chemical analysis of water reflects the following results; the pH of 13.33%
of water samples were found to be out of the range of NDWQS guideline value. Similarly
iron of 16.67% of water samples and turbidity of 16.67% of water samples were found
out of the range of NDWQS guideline value. Hardness, chloride, ammonia, alkalinity,
turbidity, nitrate were found within guideline value.

ACKNOWLEDGEMENT
I wish to express deep senses of indebtedness and heartfelt gratitude to Supervisor &
Program Incharge of Science faculty of Balkumari College and all my respected teacher’s
staffs and my family for their whole hearted support for completion and accomplishment
of this research work.

REFERENCES
American Public Health Association (2012): Standard methods for the Examination of
water and waste water, American Public Health Association, Washington
DC, 22nd edition,2012.
Basnyat, K. (2001): Sustainable manageable models essential.
BGS and DPHE (2001) :Arsenic Contamination of Groundwaters in Bangladesh. Eds:
Kinniburgh, D.G. and Smedly, P.L. BGS Technical Report, WC/00/19.
Brathwaite RL, Rabone SD (1985): Heavy Metal Sulphide Deposits and Geochemical
Surveys for Heavy Metals in New Zealand.
British Geological Survey (2001): Ground water quality.
CBS (2011): Statistical Year Book of Nepal 2011, Central Bureau of Stastistics,
Kathmandu.
CHNRI(2010): An overview of diarrhoea, symptoms, diagnosis and the costs of
morbidity.
Di Maio, VJM (2001): Forensic Pathology (2nd Ed.).
Khadka, M.S. (1993) :The groundwater quality situation in alluvial aquifers of the
Kathmandu Valley, Nepal.
Khatiwada (2002): Groundwater contamination assessment for sustainable water supply
in Kathmandu Valley, Nepal.
Malla, R., &Karki, K.(2016): Groundwater Environment in Chitwan, Nepal.
Groundwater Environment in Asian Cities:Concepts, Methods and Case
Studies.
Nathenial R. Warner(2008): Drinking water quality in Nepal’s Kathmandu Valley: a
survey and assessment of selected controlling site charateristics.

Nepalese Journal of Science Volume :1 Issue :1 2020 October

110

NepalNet(2001): Contamination of drinking water in Nepal.
NRCS(2001): Drinking water quality improvement program, September 2000-Mid
January 2001. Report of the Nepal Red Cross Society, Kathmandu, Nepal.
Panta,B.R.(2001): Ground water quality in the Kathmandu valley of Nepal.
Shrestha R.(2003): Current status of groundwater arsenic and its impacts on health and
mitigation measures in the Terai basin of Nepal.
Tandukar, E.N.(2001): Scenario of arsenic contamination in groundwater in Nepal
United States Environmental Protection Agency(2004): National Water Quality
Inventory Report
U.S. Environmental Protection Agency(2005): National Management Measures to
Control Nonpoint Source Pollution from Urban Areas Chapters 7 and 8.
Document No. EPA 841-B-05-004.
Water Encyclopedia, Science and Issuses(2015): Pollution of groundwater.
WHO(2000): Global Strategy for Health for all by the year 2000,WHO, Geneva,
Switzerland.
WHO(2011): Guidelines for Drinking water Quality, Volume I World Health
Organisation, Geneva.
WHO(2014): Guidelines for Drinking water Quality, Volume III World Health
Organisation, Geneva.
WHO(2014): Guidelines for Drinking water Quality, Volume I World Health
Organisation, Geneva, Switzerland.

Nepalese Journal of Science Volume :1 Issue :1 2020 October

111

TRAPPING BIRDS, A CHILDREN’S PLAY? KIDS
SNARING INDIAN PEAFOWL (Pavo cristatus) AND RED
JUNGLEFOWL (Gallus gallus) IN PANCHMUKHI
BUFFERZONE USER COMMITTEE, PARSA NATIONAL
PARK, NEPAL
Rabin Bahadur K.C. 1* and Diwash Adhikari2
1*

Balkumari College, Institute of Science and Technology, Tribhuvan University, Kathmandu,

Nepal
2

Central Department of Environmental Science, Institute of Science and Technology, Tribhuvan

University, Kathmandu, Nepal

*Corresponding email: rbn.kc80@yahoo.com

Introduction
Wildlife hunting has a long history of being practiced in many communities and still
continues in many forms throughout the world (Corlett, 2007). In Nepal, consumption of
wild meat to fulfill the need of protein in the body was the traditional method (Milnergulland et al., 2003) because traditional hunting of wildlife to meet cultural and
household needs has been a long practice since ancient times (Cook, 2011; Mainka &
Trivedi, 2002). In recent year, despite unapproachable hunting law, people are still
relying on the forest for wild protein as a "luxurious wish" from the wealthier community.
Hunting of wildlife was common throughout Nepal until the National Parks and Wildlife
Conservation Act (NPCA) was promulgated in 1973. Section 11 of the DNPWC banned
the hunting of wildlife in protected area and wildlife conservation Regulation 1976
(Bhattarai et al., 2016).
Indian Peafowl (Pavo cristatus) which is commonly known as "Mayur" or "Mujur" in
Nepali. It is one of the most strikingly attractive birds found in lowland Nepal. Indian
Peafowl is found in the Indian Subcontinent: Pakistan, India, Nepal, Bhutan, Sri Lanka,
and Bangladesh. Its IUCN global red list status is ‘Least Concern'(Baral & Inskipp,
2013). The red junglefowl (Gallus gallus) is a tropical bird which is commonly known
as “Ban Kukhura”. A pure breed of red junglefowl is thought to be facing a serious threat
of extinction due to hybridization at the edge of the forest. This paper describes the illegal
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hunting of Indian Peafowl and Red junglefowl (Gallus gallus) in the bufferzone of Parsa
National Park.

Methods

Field visit and Data Collection
Panchmukhi Buffer zone User Committee is situated in Parsa National Park and located
at 27°12’57.0” N 084°43’26.3” Field visit had done on 23rd December 2018 and
discovered something extremely appalling. The methodology followed in this study was
an interview with some kids perhaps 12-14 years old on the open grassland, who came
out of the forest. The standard checklist and questions were prepared to get the
knowledge along with to collect the data related to the hunt of Red Jungle fowl and Indian
Peafowl.

Results and Discussion
This study shows that most of the kids living in this area often hunt on these species
mostly red jungle fowl whereas Indian peafowl is hunted occasionally due to less
availability of this species. Also, poaching is mainly for meat delicacy to fulfil the
demands of meat along with to do entertainment within their circle. Also, from this study
we can conclude that the poaching of wildlife is happening in this site is mainly due to
the lack of awareness about importance of wildlife along with the acts, laws and policy.
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Traditional snare Trap
The tool which is using by the kids is traditional snare trap to hunt the Indian Peafowl
and Red Junglefowl is made up of wooden “V-shape” branch and a wire. The tool is
placed in the suspected area, where those species have sighted and most haunt area. Then,
the tool is camouflaged by the leaves stretching the wire
by connecting a rope or strong silk thread. The special
tight knot is laid down in the ground. In the nutshell, now
the species are constricted towards the confined area. The
species got their leg in that knot and got trapped.
From the results of this study we can discussed the
following interesting three points:
1. Poaching:
Humans are behind the current rate of species
extinction. Nevertheless, we are celebrating zero Figure 5 Showing the tools used
poaching years for rhino, strict monitoring and for hunting
banning hunting of wild fauna. However, there are still some communities where
poaching of wild animal still exists due to the lack of proper governance.
Poaching in that area is not to uplift the economic standard or for the sake of
money. Rather it is for the wild meat and for fun. Globally, both legal and illegal
hunting of wildlife directly affect the population of hunted species and indirectly
affect the population of dependent species.
2. Lack of Conservation Awareness
Children having an age of just about 12-14 years were involved in the hunting of
Indian Peafowl and Red junglefowl, and then what could we expect from such
kids. In the age of reading and writing, they make a trap and hunt wild animals
for wild protein or as fun. The involvement of kids in such illegal practices
distinctly shows that they inherited it from peer pressure, bad influence by
neighboring people. So we can conclude that maybe people from such an
undeveloped area are still unknown about the consequences of illegal hunting. As
a matter of fact, we cannot even predict how long will this practice persists.
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3. Importance of documentation and publication:
Given the urgency the rate at which wildlife population is declining, we need
immediate action. Such incident proves that still there is a long gap between the
conservation activities and local people. This process of hunting Indian Peafowl
and Red junglefowl may be the continuation from generation to generation and it
would have gone overlooked maybe for some more few generations. If the
concerned forest user group, journalist and concerned authority have done mass
awareness or had kept sharp eye on the illegal hunting, then those innocents’ kids
may not be involved in such crimes.
We can believe that, this represents a typical process where such ignorance still exists
and illegal hunting of wild animal practiced. Perhaps the most crucial factor, however,
might be the common misconception that consuming the meat provides wild protein
improving health where people carelessly ignore the consequence it causes. These types
of incidents might have been taking place in many places in the country where people
are unaware of the extinction of wildlife and the importance of human-wildlife ecology.
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