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Abstract:

We always hear the word says “money is dirty” and bacteria are everywhere
in the environment and most of these microbes are harmless to humans but should
the ones on money worry us? To accomplish this task, forty currently used notes
samples were collected from three different areas in Tripoli city, Libya, namely
public mini buses (10 samples), vegetable local market (10 samples) and harbor fish
market (20 samples). These were compared with standard twenty samples note
currently used from two big famous banks in Tripoli city; Alwahda bank (10
samples) and Aluma bank (10 samples). Therefor a total of 60 samples of 250
dirham notes were tested for bacterial contamination. Each currency note from
collected samples was inoculated into a jar containing nutrient broth and incubated
for 24 hours at 37°C and then any bacterial growth was streaked onto selective agar
plates, these plates were examined for their bacteriological quality by routine
microbiological methods in addition to biochemical bacterial identification systems.

Results showed that more than 70% of money notes used by public are
contaminated. The 60 quarter-Dinar notes yielded 13 bacterial isolates. Bacterial
colonies were isolated from 46 notes (76.7%). 8 notes (17.4%) yielded Enterobacter
cloacae, 2 notes (4.3%) Citrobacterdiversus, 6 notes (13%) Enterobacter sakazakii,
3 notes each (6.5%) of Staphylococcus species and E. coli 2, 6 notes (13%)
Enterobacter agglomerans, 2 notes (4.3%) one note each (2.2%) of Klebsiella
oznenae and Citrobacterfreundii, 4 notes (8.7%) non fermenting species and about
8 notes (17.4%) of other non-identified species by routine microbiological
techniques. Fourteen notes (23.3%) had no significant growth.

Notably paper currency notes collected from the two banks were contaminated with
the same bacteria.

*Department of Microbiology and Immunology, Faculty of Pharmacy, University of Tripoli, Tripoli /
Libya
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Introduction:

We always hear the saying “money is dirty”, is this true or not? Globally, the most
commonly exchangeable and widely handled object by the public every day is
money either in the form of coins or paper notes and its potential to transmit
pathogenic organisms has been well recognized ™ 2 3. Money makes the world go
around. It's used for every type of commerce. Economically, money is considered
as a good medium for exchanging goods and services, payments of debts. All this
trade is rough on money, especially on the smaller, most heavily handled notes.
Bacteria are everywhere in the environment and many environmental materials such
as: air, water, food or other inanimate objects serve as vehicles for transmission of
microbes to humans “. Most of these microbes are harmless to humans but should
the ones on money worry us?

Contaminated money can easily transmit microbes to other people and may
thus play a role in the transmission of infectious diseases in humans > ¢ 7. Microbial
loads found on coins and notes will reflect the general hand hygiene levels of a
community or society, gives a chance for disease to occur during the handling of
contaminated money > 81, Only non-resistant spores and some microbes that are
resistant to external conditions are capable of growing on money which usually
considered as suitable media for their survival &,

As in other countries, the Libyan currency’s note is also contaminated with
pathogenic bacteria and may contribute in the transmission of various diseases. The
government must make it clear to the people that as contaminated air, food and water
can spread pathogens in the community, contaminated money also plays a
significant role in the spread of microbes and transmission of diseases, especially
when people handling and counting currency notes while applying saliva on their
fingers and they are not aware about the possibility of acquiring an infection,
therefore exchanging money notes from hand to hand make hands a suitable
medium for microbial transmission among humans in the community [?. Occurrence
of high morbidity and mortality due to transmission of highly resistant pathogens,
such as Extended- Spectrum of Beta Lactamases (ESBL) producing Escherichia coli
and Klebsiella spp. among the community is a global phenomenon. Contaminated
money notes and coins also contribute to the transmission of these multi-drug
resistant microbes (101, In addition, pathogens like Ascaris
lumbricoides, Enterobiusvermicularis, Trichuristrichiura and Taenia species have
also been reported to contaminate money notes and their potential to spread
infectious diseases had been evaluated 4,

Microbes that contaminate money notes also had been documented to reduce their
lifespan, apart from this, carrier microbes such as
Micrococcus spp., Corynebacterium  spp., Vibrio cholerae, = Mycobacterium
tuberculosis and members of the Enterobacteriacae family reported to cause serious
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infections in humans, for example infections in the skin, eye, gastrointestinal tract
[1213] ‘internal organs [*411 as well as the respiratory tract [26],

Recently on 2016, Elemamet al. isolated five different types of bacterial species;
Enterobacter agglomerans, Pseudomonas spp., Staph. aureus, Enterobacter cloacae,
Klebsiella pneumonia and E. coli from four pieces of Libyan currency notes, each
of currency (Dirham) denominations (250, 500, 1000 and 5000 notes). These
species are well known to cause a wide variety of diseases ranging from food
poisoning, wound and skin infections furthermore respiratory and gastrointestinal
problems to life threatening diseases such as meningitis and septicemia 171,

Getting good knowledge concerning the microbial diversity of currency in
circulation is very important for people to be aware of, for their health consciousness
during currency handling and to be able to control the transmission of infections.
Duration of money circulation; the general hygiene level of the population, season,
environmental conditions and the type of material the money is made of are very
important factors for determination of the level of microbial contamination in
money currency notes % Hence,the present study was carried out to identify
bacterial contamination of currency notes during circulation in Tripoli city the
capital of Libya.

Objective:

The aim of this study was to determine the bacteriological quality of money
notes collected from the general community in Tripoli city, especially from crowded
places such as public mini buses, vegetable local market and harbor fish market to
survey for bacterial contamination, isolation and identification.

Methods:
Setting and Study Design:

This study was a prospective microbiological evaluation. The study was
performed on people from three different places of public concern in city of Tripoli,
namely; public mini buses, vegetable local market and harbor fish market, where
Libyan paper notes currency of 250 Dirham denomination were randomly collected,
and processing of samples were conducted at Microbiology and Immunology
Department, Faculty of Pharmacy, University of Tripoli.

Sample Collection:

A total of 60 paper currency notes consisting of quarter-Dinar (250 Dirham)
notes of each denomination were collected from public mini buses, vegetable local
market and harbor fish market. The reason behind choosing money notes of 250
Dirham can be attributed to its domination of most daily cash transactions, and
possibility of being associated with the highest bacteria loads. In order to collect the
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currency notes, each individual involved in this study was constructed to drop
currency notes into a sterile glass jar containing 100 ml sterile nutrient broth
medium and labelled accordingly, touching of money notes was avoided by
researcher. The jars were immediately closed and quickly transported to the
laboratory for investigation. The jars were incubated aerobically at 37°C for 24
hours to enrich the bacteria prior to plating it onto selective agar plates. Original
new currency notes were collected directly from the bank and used as a control.

Isolation and Identification of Bacteria:

Briefly, isolation of bacteria from the notes was performed as following;
using sterile disposable plastic loop, inoculums were taken from nutrient broth
containing money notes in sterile jars after been incubated aerobically at 37°C for
24 hours and then streaked onto selective plates of Blood agar, Eosin Methylene
Blue Agar, MacConkey Agar, Mannitol salt agar, Baird- Parker Agar, Salmonella
Shigella agar. The plates were incubated at 37°C for 24 hours, and then observed
for bacterial colonies. Pure isolated colonies were biochemically identified using a
commercial APl micro-identification system (APl 20E, BioMerieux, Marcy-
L'Etoile, France) including, indole, catalase, citrate, oxidase, coagulase, and urease
tests and then by using standard microbiological techniques 2% 21 including
differential gram staining.

Results:

The present study showed the extent and the level of bacterial contamination
of Libyan currency notes. The 60 quarter-Dinar notes collected yielded 13 different
types of bacterial isolates. The results shown in (table 1) represent the active
bacterial colonies isolated from 46 notes (76.6%). Eight notes (17.4%) yielded
Enterobacter cloacae, 2 notes (4.3%) Citrobacterdiversus, 6 notes (13%)
Enterobacter sakazakii, 3 notes (6.5%) one Staphylococcus aureus and two E. coli,
6 notes (13%) Enterobacter agglomerans, 2 notes (4.3%) E. coli, one note (2.2%)
Klebsiella oznenae and Citrobacterfreundii, 4 notes (8.7%) non fermenting species
and 13 notes (28.3%) were non-identified species. The remaining 14 notes (23%)
showed no significant growth.

Table 1Percentage of Bacterial species Isolated from
Libyan Currency Notes

Collected money notes Isolated bacterial species
Non Numbe Percenta
Total . Contaminated  r of g Types
contaminated
notes
8 17.4% Enterobacter cloacae
60 46 (76.6%) 6 13% Enterobacter sakazakii
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Enterobacter
14 (23%) 6 13% agglomerans
3 6.5% Staphylococcus aureus
2 4.3% E. coli
2 4.3% Citrobacterdiversus
1 2.2% Klebsiella oznenae
1 2.2% Citrobacterfreundii
4 8.7% Non fermenting species
13 28.3% Non-identified species
Discussion:

The money notes collected in the current study were commonly
contaminated with some strains of the pathogenic bacteria. Thirteen isolates
obtained from the collected money notes highlight eight different types of bacterial
species. Table 1 shows the active participation of these eight species in descending
order of percentage as (17.4%) Enterobacter cloacae, (13%) for each of
Enterobacter sakazakiiand Enterobacter agglomerans, (8.7%) non fermenting
species, (6.5%) Staphylococcus aureus, (4.3%) E. coli, and (2.2%) for each of
Klebsiella oznenae and Citrobacterfreundii. On Other hand, (23%) and (17.4%)
representing (no bacterial growth) and (non-identified species) respectively.
Previous research studies carried out in other countries were in accordance with
these result which revealed that currency money notes are usually contaminated by
pathogenic microorganisms 228, Among the morevirulent isolated bacteria was
Staphylococcus aureus , a hardly non-spore formingorganism that can survive for
prolonged periods outside a living host, Klebsiella also a virulent bacterium that
may cause both community and hospital acquired infections.Escherichia coli one of
the enteric bacteria and its isolation mostly indicate a fecal contamination and can
cause serious potential infections. The Enterobacter species are ubiquitous
environmental organisms. These bacteria rarely cause primary human disease in
healthy hosts but have been reported to cause serious nosocomial infections or
infections in immunocompromised hosts %1, In addition, food borne illnesses may
occur from their presence and that represents an often overlooked enteric disease
reservoir [3 161, The limitation of this study should be recognized. These 60 quarter-
Dinar notes are only a small sample of thousands or may be millions of notes in
general circulation. However this study does show that contamination of paper
currency notes with potential harmful bacteria occurs. Although the clinical
significance of bacterial contamination of paper currency notes is unknown the
transmission of resistant organisms from person to person could be significant even
if the recipient is initially only colonized. These organisms may later cause a
clinically significant infection if the individual is hospitalized or becomes
immunocompromised as a result of disease or as a pregnant woman. (& 171,
Conclusion:

This study clearly concluded that Libyan money notes circulated among
people in the city of Tripoli were contaminated with various bacterial species, and
may play a significant role in the transmission of potentially vital bacteria causing
different diseases, which often raises concern for public health authorities.
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Therefore it’s recommend that a greater sensitivity must be taken in the handling of
money currencies and highly advised to be limited by using bank credit cards instead
of cash. Accordingly, implementation of proper public educational programs
towards hand washing is of great importance to improve hand hygiene practices and
must be promoted at all levels of money handling. Thus, the use of antiseptic hand
rub is strongly recommended for routine hand hygiene in all situations especially
after the handling of money.Effective technologies such as moist heat sterilization
and ultraviolet light radiation or disinfection of the money currencies in banks could
be applied to eliminate pathogenic bacteria from contaminated money notes [ and
issuing them with an expiry date B,

Recommendation:

It is strongly recommended that more studies on this subject would be
required on other Libyan cities to report with certainty the percentage and types of
pathogenic bacteria causing cross infection among Libyan people due to money
circulation.
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