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 Abstract 

Previous researches on currency notes and coins established a link in spread of 
infectious diseases. The overall objectives of this study were to isolate, identify and 
characterizations of coliform bacteria from Pakistani currency in Lahore. The 
samples were collected from currency notes and coins from September, 2024 to 
February, 2025. Total 200 specimens including one hundred and seventy-five 
currency notes and coins (each note worth 10, 20, 50 and 100; each coin worth 
1, 2 and 5) were collected from Meat & Chicken shops, Milk shops, Bakeries, 
Pharmacy and General stores, respectively. As a negative control 25 new currency 
notes (each worth 10 rupees) collected from Muslim Commercial Bank (MCB), 
Iqbal Town, Lahore. Currency notes and coins were aseptically transferred to 
laboratory before further use. The currency notes and coins were transferred into 
enrichment culture containing 10ml nutrient broth, separately. The enrichment 
culture containing currency notes were incubated at 370C for 24 hours. After 
incubation, the enrichment broth was sub-cultured on EMB and MacConkey agar. 
After incubation at 370C for 24 hours, the bacteria were purified and identified 
by using biochemical test and API (analytical profile index) kit. Meat, chicken, 
milk shops and bakeries showed 100% contamination of coliform bacteria. 
General stores exhibited 94.3%; pharmacy 85.7% and control group were 8% 
positive for coliform bacteria. Among 168 (96%) positive coliform bacteria, the 
dominating ones were E. coli (63.7%), Klebsiella spp. (26.2%), Enterobacter spp. 
(7.1%), Citrobacter spp. (3.0%). The microbiological patterns of isolated coliform 
bacteria showed coliform bacteria were highly resistant against Cefixime, 
Ciprofloxacin, Ceftriaxone, Ampicillin, and sensitive against Imipenem, 
Meropenem, and Gentamycin. Current study indicating that the circulating 
money is contaminated with coliform bacteria and it could cause the spread of 
coliform bacteria in population which may associate with different diseases. The 
awareness of people towards the contaminated money may be useful to prevent life 
threatening infection. 
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INTRODUCTION
Human mind invents the money. The straight 
exchange of goods for some amount of another goods 
amount involved before the invention of money. 
Trader budget was simple low cost where a man 

returns things either for self-consumption or for their 
trading things which they want. But the trader 
scheme was difficult as it included difficult for people 
in trying to exchange of goods for services.1 
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Transmissible infections transfer through contact 
with infected persons and transmission over currency 
notes and coins is a very latent way.2 Fomites are life 
less objects that was able to gripping, agreement and 
spreading infectious microorganisms. Paper currency, 
a redeemable fomite, is frequently exposed article to 
contamination. Currencies are handled by people of 
different hygienic and health standards and are kept 
underneath varying environmental and individual 
hygienic situations.3 These currency notes and coins 
packed in leather, cotton, polythene bags in dark and 
moist environment also favors the growth of bacteria 
on these notes and coins. There are different methods 
for isolating the pathogenic bacteria on their 
particular growth media, biochemical test, API kit, 
serological test and others. 
Though, it is too difficult. Hence, the best mutual 
method is indicator to look. The fecal contamination 
of water E. coli is one such bacterium used as an 
indicator entity. It ferments lactose by the yield of gas 
and acid occurrence of E. coli in food or water sample 
indicator the fecal contamination and also 
recommended that another pathogenic enteric 
bacterium may also be found in the sample. Bacteria 
transfer from currency notes and coins to humans 
through food, many researchers observed that the 
transmitting of bacteria.4 
Many environmental tools serving as vehicles for 
transmission of microbial entity to humans, so 
environment plays significant role in transmission. 
These resources of transmission are highly important 
in the health of many people in developing countries, 
of transmission are of great significance in the health 
of many people in developing countries, the rate of 
infections are warning for local hygienic and 
environmental sanitation levels.5 
Many coins have copper which can hindering growth 
of microbes. For those in the health care professions, 
food and catering industry and hand washing after 
handling banknotes is necessary. On daily basis, 
millions of bacteria are spread from person to person 
through the handling of currency notes and coins. 
The hands should be properly washed and thoroughly 
dried before handling of food and after touching to 
currency, its simple precaution for good practice. The 
studies showed mostly in developing countries the 
contamination of currency notes and coins with 
microbial entities is lacking. Lack of information may 

also include to the deficiency of public health policies 
regarding currency usage, handling and circulation.6 
Microorganisms commonly associated with 
banknotes include Staphylococcus aureus, 
Escherichia coli, α-hemolytic Streptococcus, 
Acetobacter spp. Bacillus spp. Salmonella spp. 
Enterobacter spp. Pseudomonas spp. fungi, viruses, 
larvae of worms, parasites and helminthes. Some 
banknotes associated bacteria may cause 
opportunistic infections while other bacteria are 
pathogenic and it is also a common cause of food 
poisoning.7 

The assessment of microbial contamination of 
Pakistani currency is justified by its significant 
implications for public health. Studies have shown 
that up to 97% of currency notes are \contaminated 
with pathogens, including Staphylococcus spp., 
Klebsiella pneumoniae, and the parasitic cysts of 
Entamoeba histolytica. The rationale for these studies 
is the utilization of currency as a fomite for disease 
transmission, particularly in crowded areas where 
there is extensive hand-to-hand transmission. Lower 
denomination notes are more contaminated, and 
currency obtained from hospitals is contaminated 
with antibiotic-resistant bacteria, highlighting the 
significance of hygiene practices and the value of 
public education on hand hygiene after contact with 
currency. This study justifies the encouragement of 
cashless transactions in high-risk settings and offers 
insights for antimicrobial stewardship programs to 
minimize the transmission of infection and the 
development of antimicrobial resistance. 
 
MATERIAL AND METHODS 
The design of study was prospective cross-sectional 
study. The Sum of 175 currency notes from Chicken 
& meat shops, Milk shops, Bakeries, General stores, 
Pharmacy, and new currency notes were collected. 25 
new currency notes were taken as a control group. All 
currency notes worth of 10, 20, 50,100 and coins 
worth of 1, 2, and 5 were included. Sterile polythene 
bags were used to collect currency notes aseptically. 
Then polythene bags properly sealed to avoid air 
contamination. Then samples brought to the lab for 
further examination.  
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Culture & Sub-culture: 
Then labels the nutrient broth 10ml tubes with 
marker (sample number and group number labelled 
on tubes), the highest dilution 0.1ml inoculated on 
enrichment media to nutrient broth. The tubes 
incubated aerobically at 37°C for 24 hours and then 
check for bacterial growth and those tubes showed 
negative bacterial growth incubate at 37°C for next 
overnight for confirmation of negative growth as per 
protocol. After gram negative bacteria examined, 
performed sub-culture on EMB agar and MacConkey 
agar for coliforms bacteria isolation. Biochemical tests 
done for further identification of coliform bacteria 

 
RESULTS 
Specially, a total of 200 samples from currency notes 
and coins from different populations groups were 
collected. Among 35 from meat & chicken shops, 35 
from milk shops, 35 from bakeries, 35 from general 
stores, 35 from pharmacy and 25 new currency notes 
were collected from MCB bank as control group. The 
given figures shows the growth and biochemical 
results 
 

 
Figure.1: E. coli growth on MacConkey agar after 24 hours incubation. 

 

Figure.2: Klebsiella growth on MacConkey agar after 24 hours incubation 



The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 3, Issue 3, 2025 
 

https:thermsr.com                                      | Habib et al., 2025 | Page 841 

Figure.3: API (Analytical Profile Index) Kit. 
 

 
Graph 1: Frequency of Bacterial contamination in study group & control group. 

 
Currency notes and coins collected for study were 
175 in which 168 (96%) were positive growth and 7 
(4%) were negative growth. And currency collected 

for control group was 25 new currency notes in which 
2 (8%) were positive growth and 23 (92%) were 
negative growth. 
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Graph 2: Frequency of Coliform bacterial contamination on currency collected from different specimen groups 

 
Among 200 specimens different groups specimens 
collected, 35 meat & chicken shops specimens in 
which 35(100%) showed positive growth of coliform 
bacterial contamination, 35 milk shops specimens in 
which 35(100%) showed positive growth of coliform 
bacterial contamination, 35 Bakery specimens in 
which 35(100%) showed positive growth of coliform 

bacterial contamination, 35 general stores specimens 
in which 33(94%) showed positive growth of coliform 
bacterial contamination, 35 pharmacy specimens in 
which 30(86%) showed positive growth of coliform 
bacterial contamination, and 25 Control group 
specimens 2(8%) were showed positive growth of 
coliform bacterial contamination. 

 
Graph 3: Frequency of Isolated organism from currency (Notes & Coins) 

 
Among 175 total study specimens, 168 specimens 
showed positive coliform bacteria growth, 107 

(63.7%) isolated E. coli, 44 (26.2%) isolated Klebsiella 
spp, 12 (7.1%) isolated 
enterobacter, 5 (3%) isolated citrobacter. 
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Graph 4: Frequency of isolation of Coliform bacteria from different group’s population. 

 
Among 175 study group specimens, 168 positive 
growth of currency notes and coins, 35 positive 
culture growths of coliform bacteria in meat & 
chicken shops specimens, in which 24 (69%) were E. 
coli, 8 (23%) were Klebsiella, 2 (5.5%) were 
Enterobacter, 1(2.5%) were Citrobacter. 35 positive 
culture growths of coliform bacteria in milk shops 
specimens, in which 22 (63.5%) were E. coli, 10 
(28.5%) were Klebsiella, 2 (5.5%) were Enterobacter, 
1(2.5%) were Citrobacter. 35 positive culture growths 
of coliform bacteria in Bakery shops specimens, in 

which 20 (57.2%) were E. coli, 9 (25.7%) were 
Klebsiella, 4 (11.4%) were Enterobacter, 2(5.7%) 
were Citrobacter. 33 positive culture growths of 
coliform bacteria in General stores specimens, in 
which 22 (66.6%) were E. coli, 8 (24.4%) were 
Klebsiella, 3 (9%) were Enterobacter. 30 positive 
culture growths of coliform bacteria in Pharmacy 
specimens, in which 19 (63.4%) were E. coli, 9 
(30%) were Klebsiella, 1 (3.3%) were Enterobacter, 
1 (3.3%) were Citrobacter.

 
Table 1: Frequency of Antibiotic Resistant & Sensitivity of Specimen Groups. 
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Among 175 study group specimens, 168 positive 
growth of currency notes and coins, 35 positive 
culture growths of coliform bacteria in Meat & 
chicken shops group, in which in which 21 bacteria 
showed resistant against Ciprofloxacin, 15 showed 
resistant against Ceftraixone, 16 showed resistant 
against Ampicillin, 25 showed resistant against 
Cefixime, 15 showed resistant against Gentamycin, 
03 showed resistant against Imipenam, 04 showed 
resistant against Meropenam. 35 positive culture 
growths of coliform bacteria in Milk shops group, in 
which in which 24 bacteria showed resistant against 
Ciprofloxacin, 24 showed resistant against 
Ceftraixone, 23 showed resistant against Ampicillin, 
24 showed resistant against Cefixime, 14 showed 
resistant against Gentamycin, 00 showed resistant 
against Imipenam, 02 showed resistant against 
Meropenam. 35 positive culture growths of coliform 
bacteria in Bakeries group, in which in which 18 
bacteria showed resistant against Ciprofloxacin, 23 
showed resistant against Ceftraixone, 15 showed 
resistant against Ampicillin, 24 showed resistant 
against Cefixime, 18 showed resistant against 
Gentamycin, 03 showed resistant against Imipenam, 
02 showed resistant against Meropenam. 33 positive 
culture growths of coliform bacteria in General stores 
group, in which in which 17 bacteria showed resistant 
against Ciprofloxacin, 22 showed resistant against 
Ceftraixone, 15 showed resistant against Ampicillin, 
24 showed resistant against Cefixime, 17 showed 
resistant against Gentamycin, 01 showed resistant 
against Imipenam, 02 showed resistant against 
Meropenam. 30 positive culture growths of coliform 
bacteria in Pharmacy group, in which in which 14 
bacteria showed resistant against Ciprofloxacin, 21 
showed resistant against Ceftraixone, 16 showed 
resistant against Ampicillin. 
 
DISCUSSION 
Less people recognize that currency notes and coins 
contaminated with bacterial pathogen. The trend of 
using currency notes and coins is increasing rapidly as 
it is an important need of our daily life. Due to 
currency notes and coins, the threat of growing 
diseases and infections also increased. 
In this study, five groups (Meat and chicken shops, 
Milk shops, Bakeries, Pharmacy, and General Stores) 
were analyzed. The currency notes and coins 

specimens analyzed for morphological, biochemical 
and antimicrobial resistant and also daily use of notes 
and coins. In the sense of bacterial sterilization and 
infection, the daily use of currency notes and coins is 
not suitable. In observation of this study, People 
don’t know they should clean their hand before and 
after use of currency notes and coins. At the reason 
of this practice microbes isolated from the surface of 
currency notes and coins. Reason behind is that, the 
atmosphere which currency notes and coins face is 
rich in bacteria. The spread of microbes (bacteria, 
pathogens) in community, due to sanitizing their 
hands before and after serving of money. These 
groups of Meat and chicken shops, Milk shops, 
Bakeries colonized 100% coliform bacteria as 
compare to General stores and Pharmacy. Many 
studies conducted on currency notes and coins but 
especially on coliform bacteria fewer studies 
conducted. 
Every Sudanese banknote was observed toganisms. 
Klebsiella pneumoniae was observed mostly regular 
isolation (23%), the most Gram positive isolation was 
Bacillus mycoides (15%), Remained a huge 
association among the quantity of detaches and 
currency note category with p esteem <0.05 (the lesser 
division indicated upper contaminating Level). Our 
investigation has segregated microbes that were 
impervious to cephalosporons and penicilium. In this 
study the control group (New currency notes) shows 
better comparatively other group of study which has 
a lot of contamination of coliforms bacteria. The 
control group had lower intensity of coliform bacteria 
comparatively meat & chicken shops, milk shops, 
bakeries, general stores and pharmacy groups. Total 
200 samples were collected in this study, 175 from 
five groups which meat & chicken, milk, bakeries, 
general stores and pharmacy groups and 25 new 
currency notes used as control group. The most 
frequent bacteria were E. coli 107 (63.7%) 
respectively, 44 (26.2%) isolated Klebsiella spp, 12 
(7.1%) isolated enterobacter, 5 (3%) isolated 
citrobacter and control group had negative results. 
Among 175 total study specimens, 168 specimens 
showed positive coliform bacteria growth, 107 
isolated E. coli, in which 66 bacteria showed resistant 
against Ciprofloxacin, 73 showed resistant against 
Ceftraixone, 64 showed resistant against Ampicillin, 
74 showed resistant against Cefixime, 42 showed 
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resistant against Gentamycin, 03 showed resistant 
against Imipenam, 05 showed resistant against 
Meropenam. 44 isolated Klebsiella spp, in which 20 
bacteria showed resistant against Ciprofloxacin, 28 
showed resistant against Ceftraixone, 15 showed 
resistant against Ampicillin, 31 showed resistant 
against Cefixime, 20 showed resistant against 
Gentamycin, 02 showed resistant against Imipenam, 
03 showed resistant against Meropenam. 12 isolated 
enterobacter spp, in which 06 bacteria showed 
resistant agains Ciprofloxacin, 07 showed resistant 
against Ceftraixone, 06 showed resistant agains 
Ampicillin, 08 showed resistant against Cefixime, 07 
showed resistant agains Gentamycin, 01 showed 
resistant against Imipenam, 01 showed resistant 
against Meropenam. 5 isolated citrobacter spp. in 
which 02 bacteria showed resistant against 
Ciprofloxacin, 02 showed resistant against 
Ceftraixone, 03 showed resistant againstAmpicillin, 
03 showed resistant against Cefixime, 02 showed 
resistant against Gentamycin, 01 showed resistant 
against Imipenam, 01 showed resistant against 
Meropenam. The bacteriological arrangement of 
isolated coliform microbes was highly resistant 
against Cefixime, Ciprofloxacin, Ceftraixone, 
Ampicilin, and sensitive against Imipenam, 
Meropenam and Gentamycin. 
 
CONCLUSION: 
In this study we concluded that currency notes and 
coins were potential source of contamination. 
Whereas cleansing of hands practices before the 
hands touches with currency reduce the bacterial 
contamination. The circulating money is 
contaminated with coliforms bacteria and it could be 
cause of spread of coliforms bacteria in population 
and may be cause different associated diseases. The 
awareness of people towards the contaminated money 
may useful to prevent these coli-formic infections 
cause by contaminated money. 
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