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Isolation, Enumeration and Antimicrobial susceptibility of predominant microbes
associated with Currency notes was carried out to isolate the microflora present in
each of the sample of currency notes and to analyze the load of microflora and their
characterization. To create public awareness and personal hygiene after handling
currency notes and to study the effectiveness of sanitizers and hand washes against
potential pathogens. Maximum bacterial population noticed in different samples of
currency notes upto 109 CFU. Microbial population was more in case of currency
notes. Most of the organisms were of Gram positive rods, cocci and also endospore
formers and few Gram negative rods. Most of the fungal isolates from different
sources include Penicillium sp., Cladosporium sp., Aspergillus sp., Trichoderma
sp., Fusarium sp. and Yeast. The study also illustrates that there was persistence of
resistant bacteria associated with currency notes against various disinfectants and
natural antimicrobials. Among the tested organisms many were found to be
susceptible to hand sanitizers than hand washes. There should be more emphasis
given to the public regarding importance of personal hygiene.

Introduction
economically important and trade needs
(Ormerod et al.,1997). Currency notes are
necessary for goods and services worldwide.
Banknotes are used from buying milk at
local store to buying even drugs. The paper
notes is handled by a large number of people
increase the possibility of acting as
environmental vehicle for the transmission
of potential pathogenic microorganisms i.e.
bacteria & fungi (Abrams and Waterman,
1972; Venkatesh,1999).So, the infected
currency is identified as potential public
health hazard as pathogen spreads by

These days most commonly publically
handled commodities include currency
notes. Currency notes are commonly
contaminated with potentially pathogenic
microorganisms and this contamination
played a significant role in the transmission
of potentially harmful microorganisms for
different diseases. The word "money" is
originated from a temple of Hera, located on
Capitoline, one of Rome's seven hills.
Money is referred to as a currency that is
usually in a form of notes and coins. Money
is very important to human life as it is
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circulating banknotes (Emikpe and Oyero,
2007). Studies of the contamination of
money with microbial agents is lacking in
most developing countries. Lack of
information may contribute to the absence of
public health policies regarding currency
usage, handling and circulation. The
contaminated currency notes go in
circulation and contaminate the hands of
others, transmitting microorganisms in the
process (Adelowo, 1990). Other actions
such as the wetting of hands or fingers with
saliva or use of contaminated water to
lubricate the hand in counting money could
lead to transfer of parasite and bacteria from
such medium to the notes. Paper currency
offers a larger surface area as a breeding
ground for pathogens. Microbes may persist
on it for longer periods. The older the paper
note the more accumulation of microbes
occurs.

to hygienic practices among money
handlers. Storage of these contaminated
notes in polythenes, cotton, leather bags in
humid and dark conditions also favour the
growth of bacteria on them. It is possible to
detect the presence of particular bacteria on
these notes by isolating the pathogenic
bacteria on their respective growth media.
The present study was aimed at investigating
the microbial contamination of currency
notes of various occupational group
including Bus conductor, Student, Street
vendor, Sweeper, Lab assistant, Lecturer,
Vegetable vendor, Pharmacist, Baker and
Canteen patron, Rickshaw driver, Cashier in
stationary shop, Construction and Butcher
and
their
susceptibility
to
some
commercially available hand sanitizers,
hand washes and natural antimicrobials.
With a number of infectious intestinal
diseases, a low dose of the infectious agent
is capable of causing illness; therefore,
failure of food service workers to adequately
sanitizes hands or use food-handling tools
between the handling of money and the
serving of food could put food service
patrons at risk (Michaels, 2002).

Microorganisms
are
found
almost
everywhere in our environment. Some
microorganisms are useful but some are
pathogenic. Paper Currency, can be
contaminated by droplets during coughing,
sneezing, or other materials and placement
on dirty surface. The pathogenic or
potentially pathogenic bacteria found on
these currency notes may cause a wide
variety of diseases from food poisoning,
wound and skin infections, respiratory and
gastrointestinal problems to life threatening
diseases such as meningitis and septicemia.
In addition, contamination of currency notes
can also be traced to dust, soil, water,
microflora of the body of handlers (hand,
skin, etc.,) (Awe et al .,2010). Source of
contamination could also be due to poor or
negative money handling practices. Failure
of food service workers to adequately
sanitize hands or use food - handling tools
between the handling of money and the
serving of food could put food service at
risk. Anything that gets on hands can get on
money. There is a need for strict adherence

An individual living in unhygienic
conditions and having unhygienic habits will
contaminate the notes e.g., keeping currency
notes in socks, shoes and pockets, under the
carpet or rugs and squeezing them in the
hand frequently introduces an array of
microbes to the notes. Attitudes such as the
wetting of hands or fingers with saliva or
use of contaminated water to lubricate the
hand in counting money and use of food
contaminated fingers in handling currency
notes may not only enhance the
contamination of currency notes but may
also increase the risk of infection from
contaminated. Microorganisms on the skin
can be transferred from cashiers, salespeople
and the general public to the currency notes
651

Int.J.Curr.Microbiol.App.Sci (2016) 5(8): 650-657

that they handle (Badvi et al., 2010).
Recommendations are the washing of hand
thoroughly by food handlers, whether at a
restaurant or at home after handling
currency and before handling food, regular
disinfection of currency deposited in banks
and post offices by ultraviolent light or
formalin vapours (Singh et al., 2002),
regular withdrawal of damaged notes by the
federal authorities, and, most important, the
improvement of personal hygiene.

dextrose agar. Bacterial count was
determined using serial dilution technique
(Chesebrough, 2000). The sample was
serially diluted upto10-9 dilution.
Isolation of microbes using selective,
differential and enriched media
The samples from different occupational
groups were also isolated by swab method
using selective, differential and enriched
media like EMB, Mac Conkey and Blood
agar and further characterised.

The study was conducted to isolate the
microflora present in each of the sample of
currency notes and to analyze the load of
microflora and their characterization. To
create public awareness and personal
hygiene after handling currency notes and to
study the effectiveness of sanitizers and
hand washes against potential pathogens.

Different colonies were further subjected to
Grams staining. The organism which were
concluded on the basis of Gram reaction and
biochemical test were characterized as per
standard method (Gram, 1884). Biochemical
tests include Catalase (Loew, 1892) Oxidase
(Gordon and McLeod, 1928) Indole
(Macfaddin, 1980) Methyl Red (Voges,
1989).

Materials and Methods
Sample collection

Antibiotic sensitivity test
Samples for currency notes were collected
from person of Vegetable vendor, Butcher,
Pharmacist, Baker, Cashier in stationary
shop and from Rickshaw driver, Bus
conductor, Street vendor, Construction
labourer, Students.

Different disinfectants in the form of Hand
sanitizers, Hand washes and natural
antimicrobials were used for the study as in
table 2.
Antimicrobial activity

Samples were collected in sterile polythene
bags using gloves. Samples were taken
carried to the lab within 24 hours and further
processing.

The antimicrobial activity was studied by
Agar well-Diffusion method given by
Perez et al., (1990) and diameter of the
inhibition zones were recorded.

Different samples of currency notes were
analyzed according to the method given by
Chesebrough, 2000.

Results and Discussion
Investigations were conducted at the
department of Microbiology MSRCASC,
Bangalore to isolate different microflora
present on Currency notes and to evaluate
the effectiveness of disinfectants against the
isolated microbes.

Isolation of microorganisms present on
currency notes
Bacteria and fungi were isolated from
various samples of different occupational
groups using Nutreint agar and potato
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presence of bacteria showed that all the
samples from different occupational groups
proving currency notes are good habitats for
bacteria.

Sample collection
Different samples of currency notes were
collected as in table 1.

Similarly, with currency note samples of bus
conductors, vegetable vendors, butcher
recorded maximum bacterial population of
70×109 CFU and least was noticed with
student sample(50×109 CFU). Currency
notes being handled by large number of
people increase the possibility of having
more load of bacterial population on them.

Isolation and characterization of bacterial
and fungal isolates from different groups
for currency notes
Barolia et al., 2011, also noticed storage of
currency notes in polythene, cotton or
leather bags in humid and dark conditions
also favours the growth of fungal and
bacterial organisms on them. The colonies
of bacteria had varying characteristics
features with filamentous, undulated, entire
and wrinkled margins and colours including
yellow, cream, white and orange. Almost all
the isolates had smooth texture with both
raised and flat colonies with respect to
elevation. The isolates were of Gram
positive rods and cocci and few Gram
negative rods and few were endospore
formers. The different fungal and bacterial
isolates, isolated from different sources,
showed varied groups of microbes
proliferating. The varied fungal isolates
from different sources include Penicillium
sp., Cladosporium sp., Aspergillus sp.,
Trichoderma sp., Fusarium sp. and Yeast.

Most predominant colonies were selected
and analyzed further for biochemical tests
and the result of the biochemical tests are
given in table 4. Based on the Gram
reaction, spore formation and biochemical
tests the probable isolates could be Isolate
1– Staphylococcus
sp.
Isolate 2–
Streptococcus sp. Isolate 3 – Bacillus sp.
Dow Jones News, 1998; FSA, 2000, also
reported contamination of currency notes
with microorganisms among the food
handlers.
The antibiotic sensitivity test against
commercially
available
disinfectants
revealed varying result for different
organisms.

Microbial assessment of various samples for

Table.1 Samples of currency notes for microbial analysis from different occupational groups
Serial
no.
1
2
3
4
5
6
7
8
9
10

Different occupational
groups
Bus conductor
Vegetable vendor
Baker
Street vendor
Pharmacist
Rickshaw driver
Construction labourer
Student
Cashier in stationary shop
Butcher
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Table.2 Different Disinfectants/ Hand sanitizers used for the study
Sample no. Disinfectants
C
Control
1
Dettol(HW)
2
Lifebuoy(HW)
3
Himedia(HW)
4
Godrej protekt(HW)
5
Kleenol (HW)
6
Dettol(S)
7
Lifebuoy(S)
8
Himalaya(S)
9
Cutarub(S)
10
Sterillium(S)
11
Sodium Chloride(10%)
12
Lemon extract
13
Lemon extract+NaCl
* HW- Hand wash
* S- Sanitizer

Table.3 Bacterial populations from different occupational samples for currency notes
Serial no.

1
2
3
4
5
6
7
8
9
10

Different
occupational
people group
Bus conductor
Vegetable vendor
Baker
Street vendor
Pharmacist
Student
Cashier
Rickshaw driver
Butcher
Construction
labourer

Bacterial
population×109
CFU
70
70
60
65
55
50
60
60
70
60

Table.4 Biochemical tests of different microbes isolated from Currency notes
Biochemical
tests
Catalase
Oxidase
Indole
Methyl red
Vogesproskauer

Isolate 1

Isolate 2

Isolate 3

+
_
_
+
_

_
_
_
+
_

_
+
_
_
+

654

Int.J.Curr.Microbiol.App.Sci (2016) 5(8): 650-657

Table.5 Antibiotic sensitivity showing Resistant and susceptibility of samples
Serial
no.

Different
occupational
groups

C

Control

1
2
3
4
5
6
7
8
9
10
11

Dettol
Lifebuoy
Himedia
Godrej protekt
Kleenol
Dettol
Lifebuoy
Himalaya
Cutarub
Sterillium
Sodium
Chloride(10%)
Lemon extract
Lemon
extract+NaCl

12
13

Staphylococcus
sp.
-

Klebsiella sp.
-

Streptococcus
sp.
-

1.15
0.75
0.65
1.0
0.75
0.6
1.38
-

1.33
0.88
1.5
1.58
1.19
-

2.25
2.5
2.5
3.5
-

-

-

-

Fig.1 Antimicrobial activity of disinfectants
against Staphylococcus sp.
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Fig.2 Antimicrobial activity of
disinfectants against Streptococcus sp.

Int.J.Curr.Microbiol.App.Sci (2016) 5(8): 650-657

Fig.3 Antimicrobial activity of disinfectants against Bacillus sp.

Thus among different hand washes and
sanitizers and natural antimicrobials, cutarub
found to be most effective against all the
tested organism followed by Dettol sanitizer
and
Sterillium.
Whereas
natural
antimicrobials, both Sodium Chloride and
lemon extract separately and in combination
failed to show any effectiveness having no
zone of clearance notice.

persistence of resistant bacteria associated
with currency notes against various
disinfectants and natural antimicrobials. But
most of the organisms were found to be
susceptible to hand sanitizers, cutarub and
dettol. There should be more emphasis given
to the public regarding importance of
personal hygiene as there is more prevalence
of pathogenic microbes on currency notes.
Further investigations are necessary to study
effects of fumigants against the pathogenic
microorganisms present in currency notes.

The research work was conducted to isolate
the microflora present in currency notes
from different occupational groups and to
evaluate the effectiveness of disinfectants
and natural antimicrobials against them. As
currency notes are used by people on daily
basis can give shelter to potential pathogens
which serve as vectors of various infectious
agents.
Though
the
technological
advancement has made a remarkable
progress in various fields including
communication in achieving improved
economic status there are lot of concerns
with it. The present study clearly
demonstrated that the currency notes are
commonly contaminated with pathogenic
and non pathogenic microorganisms. The
study also illustrates that there was
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