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Abstract
Introduction: Money, whether in the form of coins or paper notes is perhaps the most widely handled article
by people everyday throughout the world. The current study was planned to detect the bacterial contamination
in the drawers of various professionals where they keep their money.
Materials & Methods: The samples were collected from drawers of vendors for vegetables, fruits, drawer of
butcher, & cobbler. Culture plates were observed for growth and bacterial isolates were characterized on the
basis of their cellular morphology, staining (Gram’s staining) and biochemical tests.
Results : - Bacterial concentration was found to be high in sample taken from drawer of butcher, followed by
sample from cobbler in comparison to samples collected from drawers of fruit and vegetables vendors. . The
results suggested that sample from drawer of vegetable vendor showed signs of S.aureus, Bacillus and E.coli
bacteria. The sample from drawer of fruit vendor demonstrated S.typhi, E.coli and Bacillus bacteria. The
sample from butcher’s drawer showed Pseudomonas, K.pneumoniae, H.influenza and S.aureus bacteria
whereas in the sample taken from cobbler’ drawer, Bacillus, S.aureus and Pseudomonas were reported.
Conclusion: it is evident from results of current study that the drawers where the various vendors keep their
currency acts as a reservoir for various microbes and also it plays a vital role in transmission of potential
pathogens. There is need to spread awareness among the respective professional regarding hygiene maintenance
at their work place including their counters.
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INTRODUCTION
Money, whether in the form of coins or paper notes is
perhaps the most widely handled article by people
everyday throughout the world. The transfer of paper
currency has been the model of economic exchange since
its introduction in China circa 1000 AD. In the late 1800s
and early 1900s, scientists began to theorize that the
transmission of money was associated with the
transmission of disease.1
Microorganisms are known to spread via air, water, food
etc. an important mechanism of the spread of pathogens
by formites. The microbes present in oral micro flora of
humans also follow the same mode. Paper currency notes
which are transferred from one individual to other are
known to carry bacteria2 on their surface and are
responsible for transmitting them. These notes are
susceptible to bacterial contamination during contaminate
handing from person to person.
There are plenty of studies which have confirmed these
theories and have shown that viable pathogenic
organisms (viruses, bacteria, and fungi) can be isolated
on the surfaces of both paper and coin currency. 3, 4
Contamination of objects by pathogenic microorganisms
is of much public health concern as contaminated

materials can be sources of transmitting pathogens.
Microbial contamination of paper money is not only
confined to developing nations. Several studies from the
United States reported contamination of coins and paper
bills.5,6
But, the assessment of drawers for bacterial
contamination where the various professionals keep their
currency is not available in the published literature. It can
presumably act as reservoir for microbes as it is expected
to have the contaminated currency from various sources.
Therefore the current study was planned to detect the
bacterial contamination in the drawers of various
professionals where they keep their money.
MATERIAL & METHODS
The samples were collected from drawers of vendors for
vegetables, fruits, drawer of butcher, & cobbler. Sterile
swab was used to collect the sample from site and then
immediately placed in sterile test tube containing 0.96%
normal saline solution. These swabs were also inoculated
into the nutrient broth. Inoculated nutrient broths were
incubated at 37°C for 24 h, after which 1ml of the
nutrient broth was sub cultured onto solid media –
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Nutrient agar, Mac- Conkey’s agar and Sabouraud’s
dextrose agar plates and incubated at 37°C for 24 - 48 h.
Culture plates were observed for growth and bacterial
isolates were characterized on the basis of their cellular
morphology, staining (Gram’s staining) and biochemical
tests. The following biochemical tests were carried out –
MR (Methyl Red) test, VP (Voges Proskauer) test,
Catalase test, Oxidase test and Indole production test. 7
RESULTS
Microbial examination was carried out for four samples
in which all were contaminated. Bacterial concentration
was found to be high in sample taken from drawer of
butcher, followed by sample from cobbler in comparison
to samples collected from drawers of fruit and vegetables
vendors.
Table1 shows results of gram staining for the samples in
which bacteria are characterized according to gram
character (Gram positive & Negative). Sample from
drawer of vegetable vendor showed gram positive cocci
& bacilli and gram negative bacilli whereas sample from
drawer of fruit vendor showed gram positive and
negative bacilli. Sample from drawer of butcher showed
gram positive cocci & gram negative bacilli and cocci
whereas sample from drawer of cobbler showed gram
positive cocci and gram negative cocci & bacilli.
Table2 monstrates the results of various biochemical tests
for the respective samples. The results suggested that
sample from drawer of vegetable vendor showed signs of
S.aureus, Bacillus and E.coli bacteria. The sample from
drawer of fruit vendor demonstrated S.typhi, E.coli and
Bacillus bacteria. The sample from butcher’s drawer
showed Pseudomonas, K.pneumoniae, H.influenza and
S.aureus bacteria whereas in the sample taken from
cobbler’ drawer, Bacillus, S.aureus and Pseudomonas
were reported.
Table1. Cellular morphology
characterization of sample
Name of sample

Vegetable

and

gram

Morphology

Gram Staining

Cocci

Positive

Bacilli

Positive

Bacilli

Negative

Bacilli

Positive

Bacilli

Negative

Bacilli

Negative

Cocci

Positive

Cocci

Negative

Bacilli

Positive

Cocci

Positive

Cocci

Negative

Fruit

Butcher

Cobbler

staining

Table2. Biochemical characterization of the bacterial
isolates from each sample
VP Catala Oxida Indol
Name
of MR
Tes se
se
e
bacterial isolate Test
t
Test
Test
Test
Vegetable gram
+ve +ve +ve
-ve
-ve
positive cocci
Vegetable gram
-ve
+ve +ve
+ve
-ve
positive bacilli
Vegetable gram
+ve -ve +ve
-ve
+ve
positive cocci
Fruit
gram
-ve
+ve +ve
-ve
-ve
postive bacilli
Fruit
gram
+ve -ve +ve
-ve
-ve
negative bacilli
Butcher gram
-ve
-ve +ve
+ve
-ve
negative bacilli
Butcher gram
-ve
+ve +ve
-ve
-ve
negative cocci
Butcher gram
+ve +ve +ve
-ve
-ve
positive cocci
Cobbler gram
-ve
+ve +ve
-ve
-ve
postive bacilli
Cobbler gram
+ve +ve +ve
-ve
-ve
postive cocci
Cobbler gram
-ve
-ve +ve
+ve
-ve
negative cocci

DISCUSSION
The present study was conducted to report the microbial
contamination in the drawers of fruit & vegetable
vendors, drawers of butcher and cobbler where they keep
their currencies.
After the analysis of samples from each site showed that
there are confirmatory signs of microbial contamination.
There is no comparable available literature but there are
studied which have discussed bacterial contamination of
currencies.8, 9, 10
The current study has shown high level of microbial
contamination among butcher and cobbler samples which
can be due to lack of attention to hygiene practices and
their way of exchanging currencies. The bacterial species
isolated in current study is similar to those found on
currency notes in previous studies.9, 11
The presence of Staphylococcus species in drawer of
vegetable vendor and cobbler have been reported which
may be due to rubbing off or may be surfing from a skin
flake. Pathogenic Staphylococci harboured either by an
asymptomatic carriers or a person with a disease, can be
spread by the hands or expelled from the respiratory
tract. As saprophytes, Staphylococci are ubiquitous,
being found on normal skin and in the nose, mouth and
intestine as well as in the air, water, milk and sewage and
on fomites. Infections occur when Staphylococci enter
the body through breaks, cuts and abrasions in the skin. 12
The Bacillus was reported in samples from fruit &
vegetable vendor’s and cobbler’s drawers in current
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study. Bacillus is a vast group of hardy spore forming
species that live in soil and are found in the environment
could also be transferred on money due to its placement
on dirty surfaces or handling with dirty hands. Bacillus
produces an emetic exotoxin capable of inducing disease
in man.13 Enteric pathogen i.e. E.coli was reported from
drawers of fruit & vegetable vendors which is a serious
concern as it has been established that E.coli can survive
up to eleven days on inert surfaces.14
In conclusion it is evident from results of current study
that the drawers where the various vendors keep their
currency acts as a reservoir for various microbes and also
it plays a vital role in transmission of potential
pathogens. There is need to spread awareness among the
respective professional regarding hygiene maintenance at
their work place including their counters.
In future more complex study using molecular methods
would be required to accomplish further investigation on
the antibiotic resistance pattern, plasmid profile and
pathogenicity of the isolates obtained.
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