
INDIAN DENTAL ASSOCIATION

Indian Dental Association
Madras Branch

AL AT SN SE OD C

N IAAI T
ID O

N NI

Evaluation of the microbial contamination of Indian
currency notes and coins - A pilot study

Original Paper

Indian currency notes and coins of Chennai city were surveyed for microbial contamination. This 
study was carried out on 20 samples of notes and coins collected from different sectors and tested 
for Gram staining. Identication and characterization revealed the active participation of micro-
organisms in the descending order of colony forming units/ml as slaughter houses with >300 

2 2 2 2×10 cfu/ml, bus conductors 36×10 cfu/ml, hospitals 25×10 cfu/ml, hotels 12×10 cfu/ml and 
2banks 12×10 cfu/ml. The study suggested that Indian paper currency were commonly 

contaminated with micro-organisms that may play a signicant role in the transmission of 
various diseases, so great care should be taken care during handling of money and the 
preparation and handling of food to avoid cross-contamination.
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ABSTRACT

Money is a crucial part of trade from ancient times, since its 
1introduction in China approximately 1000 AD . 

Transaction is assayed by using money as a measuring 
unit, as a medium for goods exchange and services, 
settlement of debts and for deferred payments in economic 

2activities . As exchangeable fomites, currency notes and 
co ins  a re  pers i s tent ly  sub jec ted  to  microb ia l 
contamination. Handling of paper currencies and coins 
under unhygienic conditions could result in their 
contamination with various microbes, thus transforming 
them into prime multiplication media, constituting a major 
health hazard. Spread of communicable disease occurs 

3 ,4through contact with fomites  which is of great 
importance in the health of many populations in 
developing countries. 

In periodical transactions, money is handled by people of 
varying health and hygienic standards like in banks, hotels, 

5slaughter houses, hospitals and buses . Creases and 
pouches that are created in currency notes during folding, 
harbor micro-organisms, some of which remain in a 
quiescent period which later on nd a suitable 

6,7environment to grow and multiply.  When counting 
money many people tend to tongue-wet their ngers, 
thereby contaminating their ngers as well as currency 
notes. Also in slaughter houses, the meat sellers usually 
collect money from buyers with hands contaminated with 
blood and animal waste. This leads to the incidence of food 
related public health incidents by the simultaneous 
handling of food and money.

The contamination level and the strains of organisms on 
the currency alters based on the country, season, 
environmental factors, money type and material, local 
community ora, the population's general hygiene level 
and persons likely to be handling the money. Multiple 
studies  have reported high rates  of  microbial 
contaminat ion of  currency notes  and coins  in 

8,9,10circulation.  In an earlier study, potential pathogens like 
Staphylococcus aureus, Escherichia coli, Klebsiella species, 
Psedomonas aeruginosa, Proteus mirabilis were found to

11contaminate 42% of money got from laboratory workers.  
Fungi such as Candida species, Aspergillus niger, 
Penicillium species, Rhizopus species were also reported to 

5,12be present in paper currency  Though the bacteria 
isolated, varies in between studies, in general, gram 
positive organisms were the most predominant.

Source of sample
The currency notes and coins were collected from banks, 
hotels, slaughter houses, hospitals and butcher shops in 
Chennai city, after informed consent from willing 
volunteers.

Sample collection
A total of 20 samples of denomination Rs.1 coin (C1,C2) 
and Rs.10 (N1,N2) currency note were collected (10 coins 
and 10 notes) from the various sources. The samples were 
collected aseptically by letting the individuals drop the 
paper currencies and coins into a Ziplock cover. They were 
promptly sealed. Notes or coins of same monetary value 
were offered in exchange. The polythene bags were 
immediately transported to laboratory of microbiology of 
Ragas Dental College and examined for bacterial 
contamination.

Microbiological analysis
Swabs from currency notes and coins were inoculated into 
1ml sterile BHIB (Brain Heart Infusion Broth) and 
incubated for 15minutes with vigorous shaking. With a 
4mm inoculation loop, the inoculum from each sample was 
streaked onto BHIA (Brain Heart Infusion Agar) and the 
plates were incubated at 37°Celsius for 24 hrs. Gram's 
staining was done to identify the morphological 
characteristics of bacterial isolates. The counted colonies 
were expressed in colony forming units (cfu/ml).

Statistical analysis
Descriptive statistical analysis has been used in this study.
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Out of the 10 currency notes and 10 coins, 9 notes and 5 
coins were found to be contaminated and that various 
morphological characteristics of bacteria were present on 
the surfaces of currency notes and coins used for 
transactions among different sectors. Table 1 showed that 
currency notes and coins were reservoir of bacteria. 
N1,C1,C2 of slaughter house have higher bacterial loads 

2that constituted >300×10 cfu/ml Gram positive cocci 
2cluster, 57×10 cfu/ml Gram positive cocci chain and 

212×10 cfu/ml Gram positive cocci cluster respectively. 
Similarly, the money collected from bus conductor also had 

2N2 containing 32×10 cfu/ml Gram positive Cluster and 
2Gram positive cocci pair of 36×10 cfu/ml. In contrast, 

2 hospitals had only N1 of 25×10 cfu/ml Gram positive cocci 
long bacilli. Out of 10 currency notes, eight has shown the 
presence of Gram positive cocci and one has shown the 
presence of Gram negative bacilli.

According to our study, currency notes showed greater 
contamination levels as compared to coins. Previous 
studies have explained this effect on the basis that currency 
notes offer larger surface area to microbes for 

1 4 , 1 5attachment  when compared to coins. Various 
morphological characteristics of bacterial isolates were 

16found to present in various sectors.  The higher 
concentration of micro-organisms in slaughter houses in 
this study was due to their way of exchanging money by 
simultaneously touching the meat and then exchanging the 
currency notes by the same people. In contrast, the hospital 
showed lower microbial loads probably indicating 
minimal circulation of lower denomination notes and that 
they are more likely to be conscious of safe personal 
hygeine. In a study by Pradeep NV et al. the concentration 
of bacteria was found to be high in butcher and municipal 

17corporation samples when compared to bank samples.  
Similarly, in a study conducted by Agarwal et al. the 
currency notes that were collected from beggers and 

18slaughter houses were maximally contaminated.  

Certain pathogenic microorganisms thrive in the tropics 
which coupled with other factors like poor water and 
sanitary conditions, non-availability of good health 
services and poverty make the people become aficted 

19with infections and diseases.  The microorganisms 
implicated in currency contamination included members 
of the family Enterobacteriacea, Mycobacterium 
tuberculosis,  Vibrio cholerae,  Bacil lus species, 
Staphylococcus species, Micrococcus species and

Corynebacterium species. Most likely contaminants of 
paper money are environmental organisms such as Gram-
positive ora (especially Bacillus species) and those arising 
from human normal skin ora such as Staphylococcus 
aureus. From the results, the predominant isolate could be 
Gram positive cocci (Staphylococcus aureus) in cluster. 

To minimize the hazards that may arise from use of dirty 
and contaminated notes, currency notes should be 
disinfected and that paper money should be quarantined 
for 24 h before being re-circulated. The importance of basic 
hygiene in terms of frequent and thorough hand washing 
with soap and water especially before and after eating, 
after using the toilet, after handling paper money, before 
and after handling food and before and after visiting 
hospitals should be emphasized. These intervention 
measures need to be enforced to ensure safety from 
pathogens among paper money handlers. The limitation of 
this study is that smaller sample size may not demonstrate 
the clear picture and the results cannot be generalized.

Thus, from the above fact it can be inferred that currency 
notes appeared to be more highly contaminated than coins 
which conrms that currency note provides a large surface 
area as a breeding ground for pathogens and might be a 
vector playing a signicant role in the transmission of 
various diseases. Therefore, there is need for sensitization 
of the public on proper handling of currency notes that will 
reduce the transmission of pathogens.
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Results

Conclusion

Sample 
source

Sample
No.

Sample
type

Gram
Positive

Cocci cluster

Gram
Positive

Cocci chain

Gram
Positive

Cocci pair

Gram Positive 
Bacilli (Long)

Gram
Positive

Bacilli chain

Gram
Negative

Bacilli (Short)

Gram positive
Bacilli chain

with endospore
Slaughter
house

1 N1 >300 0

C1 12 23

2 N2 0 16

C2 15 57

Bus
conductor

1 N1 2 0

C1 1 0

2 N2 32 0 36 0

C2 0 0 0 0

Hospital 1 N1 0 0 0 25

C1 0 0 0 0

2 N2 0 0 0 0 0 0

C2 0 0 0 0 3 0

Hotel 1 N1 0 0 0 0 0 12

C1 0 0 0 0 0 0

2 N2 11 0 0 0 0 0

C2 2 0 0 0 0 0

Bank 1 N1 0 0 0 0 0 0 2

C1 0 0 0 0 0 0 0

2 N2 12 0 0 0 0 0 0

C2 0 0 0 0 0 0 0

Table 1: The Gram's character and the microscopic morphology of the
2contaminated currency notes with bacterial isolation (×10  cfu/ml)
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