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Abstract: Paper currency can be contaminated by droplets during coughing, sneezing, surfing on 
skin, touching with previously contaminated hands or other materials and placements on dirty 
surfaces. Paper currency is commonly handled by various categories of people during transaction. 
In this study 50 currency note samples of various denominations were randomly collected from 10 
different locations and were subjected to microbiological analysis. In this study following 
bacterial species were isolated from various denominations. They are Bacillus subtilis, Bacillus 
cereus, Staphylococcus aureus, Escherichia coli, Klebsiella pneumoniae, Micrococcus luteus, 
Serratia marcescences, Proteus vulgaris, Proteus mirabilis, Pseudomonas aeruginosa, Vibrio 
parahemolyticus, Vibrio alginolyticus. The fungal species found in the currencies were 
Penicillium species, Aspergillus niger, Aspergillus flavus, Mucor species, Fusarium species, 
Sporotrichus species and Candida albicans. The Micrococcus species and spore forming Bacillus 
species were more predominant when compared to the enteric pathogens. Mucor species and 
Aspergillus species were also found to be the most commonly transmitted fungal species through 
currencies. None of the samples were found to be positive for Acid Fast Bacilli or Protozoan cysts 
(or) Helminthic eggs. 
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Introduction:  
Microorganisms are related to human beings either in beneficial manner or in a harmful manner. 
Pathogenic organisms may be transmitted from the source to the new victim in a wide variety of 
ways, ranging from direct person to person contact by indirect routes involving inanimate objects, 
food or water or arthropod vectors. In developing countries, drinks, meals and snacks sold by 
street food vendors are widely consumed by millions of people (Barro Nicolas et al., 2003)1. 
There is a potential health risks associated with initial contaminations of foods by pathogenic 
bacteria as well as subsequent contamination by vendors during preparation and through post 
cooking handling and cross contamination.One of the most commonly used and an essentially 
required material for human is the paper. It has diverse applications and is used in many different 
ways in our daily life. Apart from other commodities like food, wooden objects, paper is also 
vulnerable to fungal growth (Dhawan and Agarwal, 1986)2 and is subjected to severe degradation 
that reduces the quality and utility (Ghewande, 1997)3 of the paper. Cellulose is the main 
component of paper the degradation of which is caused by fungi, bacteria and actinomycetes 
which secrete the enzyme cellulase (Desai and Betrabet, 1972)4. 

Money whether in the form of coins or paper notes is perhaps the most widely handled article by 
the people in everyday throughout the world. Since people from all walks of life handle them they 
are bound to get contaminated either from environment or from the person handling them 
(Basavarajappa et al., 2006)5. Currency notes made of paper may contain fungal spores, bacterial 
or parasitic forms, which on circulation may lead to transmission of diseases. Handling or contact 
of money contributes to the incidence of food related public health incidents. A study on 
contamination of currency notes has been done in which the enteric pathogens such as E. coli, 
Vibrio and Salmonella were isolated from paper –money samples obtained from butcher and fish 
mongers (Barro Nicolas., 2003)1. 

Based on the above information this study was under taken to isolate and identify the 
microorganisms that get transmitted through the currency notes, which are randomly collected 
from 10 different vending locations. It deals with the identification of the most common bacterial 
and fungal contaminant found in the notes in circulation. 

Materials and Methods: 
Sample collection: A total of 50 currency notes of various denominations viz., 5,10,20,50 and 
100 were collected from ten different places, in order to study the microbial contaminations of the 
currency notes in circulations. The ten different areas include vegetable shop, stationary shop, tea 
shop, fish shop, textile shop, restaurant, provision store, bakery shop, butcher’s shop and 
slaughter house. A total of 5 currency notes from each of the specific areas, were collected at 
different times. Coins were excluded from the study. Persons handling the notes were asked to 
deposit them in a sealed sterile envelops. 

Sterilization of envelops: Envelops were sterilized by the process of “Fumigation”. Envelops 
were exposed to the fumes released during the chemical reaction between potassium 
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permanganate and formaldehyde. The process of fumigation was carried out in an air tight 
container with a holding time of 24 hours. It should be taken care that the eyes are not exposed to 
the fumes during the process of fumigation. The sterile envelops are then kept in sterile container 
and taken to specific areas for random collection of currency notes.  

Sample processing and culturing: Currency notes were picked from the envelope using sterile 
forceps and were immersed into a sterile conical flask, containing 10ml of sterile saline. The flask 
was shaken intermittently over a period of 45 minutes to facilitate dispersion into the saline. The 
solution was later taken and centrifuged at 3000 rpm for 10 minutes. The pellet was used for 
culturing process. The following media were used in this study for the isolation of 
microorganisms from currency notes: Nutrient agar, Blood agar, Mannitol Salt Agar, Eosin 
Methylene Blue Agar, Thiosulphate Citrate Bile Salt (sucrose) Agar (TCBS), McConkey agar, 
Salmonella-Shigella Agar, Sabouraud’s Dextrose Agar. The pellet samples were also examined 
for the presence of Acid fast bacilli and protozoa/Helminthic eggs. 

Results: In this study following bacterial species were isolated from various denominations. They 
are Bacillus subtilis, Bacillus cereus, Staphylococcus aureus, Escherichia coli, Klebsiella 
pneumoniae, Micrococcus luteus, Serratia marsacenses, Proteus vulgaris, Proteus mirabilis, 
Pseudomonas aeruginosa, Vibrio parahemolyticus, Vibrio alginolyticus. The fungal species found 
in the currencies were Penicillium species, Aspergillus niger, Aspergillus flavus, Mucor species, 
Fusarium species, Sporotrichus species and Candida albicans 

Table 1. Illustrated the representative individual bacterial species isolated from  
various denominations form 10 different locations. 

Deno/ 
species 

B. 
sub 

B. 
cer 

S. 
aur 

E. 
coli 

K. 
pne 

M. 
lut 

S. 
mar 

P. 
mir 

P. 
vul 

P. 
aur 

V. 
para 

V. 
alg 

5 0 1 0 2 0 2 0 0 0 0 0 0 
10 3 2 1 2 1 3 1 0 0 1 0 0 
20 2 2 1 2 0 2 0 1 1 1 0 0 
50 2 3 3 4 1 4 1 0 0 1 1 0 

100 0 2 3 5 0 5 2 2 2 0 2 1 
Total  7 10 8 15 2 16 4 3 3 3 3 1 

Table 2: Illustrated the representative individual fungal species isolated from  
various denominations form 10 different locations. 

Deno/ 
species 

Penicillum 
sps 

A. 
niger 

A. 
flavus 

Mucor 
sps 

Fusarium 
sps 

Sporotrichus 
sp. 

C. 
albicans 

5 1 0 1 2 0 0 0 
10 1 3 2 4 0 1 2 
20 1 3 0 3 1 1 0 
50 2 2 0 3 1 0 0 

100 4 1 0 1 0 0 1 
Total  9 9 3 13 2 2 3 
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contamination of these currency notes and thus transmission of microorganisms from one person 
to another. Thus money may act as a route of transmission of organisms. 

Bacterial contamination: Bacillus species 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 (Silmanet et al.1987)6. In this study, when the samples were examined 
microscopically they were found to contain various microorganisms that are known to cause 
public health hazards. In most of the samples the study showed the presence of gram positive 
aerobic spore bearing bacilli (Bacillus sp).  

The presence of Staphylococcus species on paper money could have been due to rubbing off or 
may be surfing from a skin flake. Pathogenic Staphylococci harbored either by an asymptomatic 
carriers or a person with a disease, can be spread by the hands or expelled from the respiratory 
tract. The Staphylococci are natural inhabitants of the animal body, which is the source of those 
found elsewhere. 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 
(Pelczer and Reid, 1965)7. Barro Nicholas et al (2003)1 isolated food poison causing bacterial 
species from currency notes. In the present study, the food poisoning causing organisms such as 
Pseudomonas species, Salmonella species, Coliforms and Staphylococcus aureus were also 
identified and isolated from the notes under study.  

40% of the notes were found to be positive for Micrococcus species. The notes were found to 
contain enteric bacterial pathogens like Salmonella, Proteus, and Klebsiella species. E. coli, 
Vibrio and Salmonella species were isolated from the notes collected from Butcher’s shop, Fish 
shop and Slaughter house and this result was in accordance with the earlier study (Basavarajappa, 
2006; Kalpana, 2005)5,8.  

Fungal contamination: The currency notes were found to be contaminated with fungal species 
also. Aspergillus species, Mucor species, Penicillium species, Fusarium species etc. were isolated 
from the notes. This result was in accordance with the work of Basavajappa (2006)5, Kalpana 
(2005)8 and Das et al (1997)9. Kalpana (2005)8 was also reported that yeast like Candida and 
Cryptococcus species were present on the currency notes. 

Helminthic or protozoa contamination: In this study, none of the samples were found to be 
positive of the presence of Helminthic eggs (or) protozoan cysts (or Acid Fast Bacilli) Saline and 
iodine wet mount did not reveal any parasitic forms. This result can be correlated with the work of 
Basavarajappa (2006)5. Thus the presence of various pathogenic and non-pathogenic 
microorganisms in the currency notes collected from various locations suggest that the money 
samples act a route of transmission of various microorganisms (Kalpana, 2005;  Basavarajappa, 
2006)8,5.  

Various Mycoflora can be isolated from contaminated currency notes or the notes in circulation. 
The mycoflora differ in their distribution on various kinds of paper and also relative in 
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occurrence. Das et al (1997)9 worked on Endoglucanase production by paper degrading 
mycoflora. Various diseases like diphtheria, trachoma, gastroenteritis, whooping cough and 
pathogenic agents causing diarrhea are known to be transmitted through fomites (Loric C Stuart 
2006)10. Currency may also be a fomite, playing an important role in the transmission of 
microorganisms and also in the spread of drug resistant strains in the community. In this era of 
HIV patients, this deserves special attention. 

Summary: Currency notes are one of the major articles handled by people in their day to day life. 
Money handled by various dealers may act as a route for the transmission of organisms which 
may include both commensals and pathogenic microorganisms. In this study 50 currency notes of 
various denominations that were randomly collected from 10 different locations were subjected to 
microbiological analysis. None of the samples were found to be positive for Acid Fast Bacilli or 
Protozoan cysts (or) Helminthic eggs. In case of bacteria we found that Micrococcus species and 
spore forming Bacillus species were more predominant when compared to the enteric pathogens. 
Mucor species and Aspergillus species were found to be the most commonly transmitted fungal 
species. 

Conclusion: The present study clearly demonstrated that paper currency is commonly 
contaminated with microorganisms sourced by handlers. This may lead to transmission of various 
pathogenic and non-pathogenic organisms. The practice of applying saliva during counting   of 
currency notes, keeping the coins in the mouth and handing of currencies by children, handling of 
the currency notes by food handlers, at the best should be avoided. One suggestion may be made 
to people to improve personnel health consciousness by washing hands after handling of currency 
notes. 
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