So—yidl d=zo _
Journal of Educational 1.63 ol il Jalas
ISSN: 2011- 421X 23 2aall

Arcif Q3

S A Ao
3yall dmol>

&gl tl g SULLIT e ]
#2023 gl

hdll gugell (flasas .o 3237 Dk Sy
QM:&J\ Ol dukac .o il e
ol (plauas ol f TIEIN K oM

+ Sl iy ) Sluaianl (g Eiloul (e gk 30 Loy oyl Aol
. blakies Joaady aeSonadl syl plA>YI S o foed dloxal!
. @ilad dxadl JoxG Vg L@Jbﬂ—pi sl o nal Bygddall HEYIg cyII A3E
c i e J9 i)l 989 dnaladl ALeYI A gdune ! Joeis
AP RO A RPN CIE AT R PRV N FUPE A
(4 A gaxo aulall G4d>)

http://tarbawej.elmergib.edu.ly



oyl d=o .
Journal of Educational 1.63 ol il Jalas

ISSN: 2011- 421X 23 2a=ll
Arcif Q3

1| Jasl guo

P 3 Lo lgd (gl OF il dediall dxalall gl (§ bojiia

. odelgdy alall Gl Jguol —

duade Ay oo lejar O o L dd uw U8 duadall 831 9SS VT —

e z3gel (395 doga) A8 ol 30 -

L O9Sall ol e (339 roualy A gadall gl Juad —

OlAallg ¢ dadyg Jadl £9i9 ¢ Wlxisall sue o dmall linsg (G lgalb Wl plAl —
- Dbtue Al lgaial Jaslgud (0 Ao Log ¢ Jrdatl] d>giaoll diie))l

s Olgunls

a8y 9 doad b ol Gl oS (§ 3ol Amall -

gl Al ©bgleY il § Sl piase -

Al S5 dgrg e px3 Vg ¢ Lglouol SIS dgarg e pd Bygidell Ligadl -

Information for authors

1- Authors of the articles being accepted are required to respect the regulations and the rules
of the scientific research.

2- The research articles or manuscripts should be original and have not been published
previously. Materials that are currently being considered by another journal or is a part of
scientific dissertation are requested not to be submitted.

3- The research articles should be approved by a linguistic reviewer.

4- All research articles in the journal undergo rigorous peer review based on initial editor
screening.

5- All authors are requested to follow the regulations of publication in the template paper
prepared by the editorial board of the journal.

Attention

1- The editor reserves the right to make any necessary changes in the papers, or request the
author to do so, or reject the paper submitted.

2- The research articles undergo to the policy of the editorial board regarding the priority of
publication.

3- The published articles represent only the authors' viewpoints.

o @ o

http://tarbawej.elmergib.edu.ly



/\ =i Alaa
‘ Journal of Educational 1.63 (ooal) il Jalaa
L, ISSN: 2011- 421X 793 sl

Arcif Q3

A Study on Bacterial Contamination of Libyan Currency in Al-Khoms, Libya

Hassan M. Krima
Higher Institute of Science and Medical Technology, Al-Garaboulli, Libya
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ABSTRACT: Paper currencies have worldwide usage for purchasing goods and services.
These are widely exchanged for buying ready to eat food, clothing, uncooked meat and
fish, milk and drug from the market or a local store and are used in all sorts of
transactions, the surface of a paper currency is surprisingly have a contamination with
microorganisms. The survival of various microorganisms on money and their
transmission via the hands of food vendors is often over looked as enteric disease
reservoir. The type of contamination on paper notes is ultimately depending on the place
and the activities performed prior the handling of the money in such a way that the notes
carry the imprint of the previous activities. Therefore, this study aims to determine the
extent the presence of bacterial contamination associated with Libyan paper bank notes
circulation, collected from different locations in Al-Khoms city, Libya. Staphylococcus
spp., Streptococcus spp., Bacillus spp., Klebsiella spp. And E. coli are isolated during
this study. There is a contamination observed in this study and can be prevented by
giving public knowledge about the usage of currencies and encouraging online
transactions.
Keywords: Bacteria, Banknotes, Contamination and Libyan currency
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1. INTRODUCTION:

Paper currency notes are susceptible to bacterial contamination during continuous
handling person to person, storing them at contaminated poly then cotton leather bags at
moist, sweaty and dark conditions, which are most favorable for the growth of coli forms
as well as other pathogenic bacteria ' 2. Paper currencies are handled by all classes of
people including children and there for the contaminated notes may play an vital role in
spreading of diseases by taking foods without washing hands after handling of money or
due to contact of paper money by using saliva usually by the illiterate people both in
cities and the rural area of Libya. These ways of transmission are significance in the
health of many populations in all developed and developing countries . The type of
infections is a general sign of local hygiene and environmental sanitation levels. Many of
studies implicate money as a vehicle for transmission of pathogens .

The survival of organisms on the money depends on the type of the organism and their
environmental resilience, the environmental conditions and the type of material the
money is made of. Banknote paper is manufactured from cotton fiber and it gives the
strength and durability to paper ©. Other additional elements may be added to the cotton.
Polymer (or plastic) bank notes are developed to improve durability and incorporate some
security features. One study investigated survival of methicillin-resistant Staphylococcus
aureus (MRSA), vancomycin-resistant enterococi (VRE) and Enterobacteriaceae
containing extended spectrum beta-lactamases (ESBL)-producing E.coli on various bank
notes from around the world ©. They found that the three organisms survived on the
Romanian Leu for six hours after drying and VRE was isolated from the same notes after
one day of drying. Other currencies had variable survival rates. Another in-vitro study
found that Staphylococcus aureus was able to survive on Indian paper currency for eight
days at room temperature .

A Local study in Libya at Tripoli by Elemam et al., (2016) showed that the bacterial
contamination on paper banknotes in circulation. A total 198 of samples of Libyan
banknotes (250, 500, 1.000 and 5.000 Dirhams) were aimed in the study. The results
revealed that microbial contamination by Enterobacter agglomerans, Pseudomonas spp.,
Staphylococcus aureus, Enterobacter cloacae, Klebsiella pneumoniae, E.coli, Serratia
ficaria, Enterobacter sakazakii, Acinetobacter spp. ®. Several studies have been
conducted in several countries the important of this subject, make sure to people and take
caution when dealing with different currencies ©. Frequent hand washing before and
after contact with food or potentially infected individuals decreases the transmission of
staphylococcal disease. Shigella species cause bacillary dysentery in human; infection
occurs by ingestion, the minimum infective dose is as low as 10-100 bacilli ®?.

The aim of this study is to detection for bacterial contamination of Libyan coins and
paper currency in Al-Khoms city, Libya and to isolate and identify bacterial
contamination of coins and paper currency from different sources.

2. MATERIALS AND METHODS:

2.1 Statement of problem:

A study aims to determine the extent the presence of bacterial contamination associated
with Libyan paper banknotes circulation, collected from different locations in Al-Khoms
city, Libya.
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2.2 Sampling Techniques:
In this study probability sampling technique is used.
2.3 Study duration:
This study carried out from March 2020 to October 2020.
2.4 Sample Size:
A total of 20 samples of Libyan coins (250, 500 Dirhams) and paper banknotes (1, 5 and
10 Libyan Dinars) were collected from various business locations in Al-Khoms city
including; hospital cafeteria, minimarket, pharmacy and Super markets.
2.5 Collection of Samples:
Samples collected directly by sterile cotton swab. It was dipped in normal saline and
rubbed on both the surfaces of Coins and paper currency.
2.6 Isolation of Bacteria:
Once all the samples have been delivered to the laboratory, they are placed inside a tubes
containing Nutrient Broth and then streaked in Nutrient agar, Blood agar and MacConkey
agar. After incubation at 37° ¢ for 24 hours, it was observed the growth of the microbes.
Staining method and some biochemical methods were analysed for an identification of
isolated microbes.
3. RESULTS AND DISCUSSION:
The results were that all circles had growths for all categories of currency. In the current
study, the identification and enumeration of various types of pathogenic microorganisms
that were obtained from the Libyan banknotes were contaminated with some strains of
the pathogens bacteria. These results were compatible with previous researchers from
other countries which elucidated that currency banknotes are usually contaminated by
pathogenic microorganisms.

Table 1: Types of Bacteria isolated from currency

S.No. Bacteria Number of isolates %
1 Bacillus spp. 28 56

2 Staphylococcus spp. 14 28

3 Streptococcus spp. 06 12

4 Klebsiella spp. 01 02
5 Escherichia spp. 01 02
Total 50 100

Assessment of total 20 Libyan currency notes was carried out and the contamination was
found many numbers of bacteria in 1, 5 and 10 Libyan Dinars denominations. About five
different types of microorganisms were obtained on different media (Table 1 and Graph
1). They were Bacillus Sp. (56%), Staphylococcus Sp. (28%), Streptococcus Sp. (12%),
Klebsiella sp. (2%) and Escherichia sp. (2%).

The study by Sulaiman (2016)“? indicated that Klebsiella pneumoniae (13.7 %), Bacillus
spp. (12.7 %), Staphylococcus epidermidis (10.8 %), Salmonella spp. (9.7 %), Serratia
spp. (8.8 %), E. coli (7.8 %), Pseudomonas aerugenosae (6.9 %), Enterobacter spp. (6.9
%), Yesrssinia spp. (6.9 %), Staphylococcus aureus (5.9 %), Proteus spp. (4.9 %), Hafnia
alvei (2.9 %) and Citrobacter spp (2 %), this study is slightly comparable with our
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results. In the study conducted by ? Approximately >10° CFUs/ plate were found. In the
hospital group, isolated organisms comprised S. aureus (54%) and E. coli (25%) in the

open market areas, E. coli (36%) and S. aureus (38%) were found. In the
study @ the isolated bacteria recovered were Bacillus cereus (8.33%), E.
coli (48.14%), Staphylococcus aureus (28.7%), Salmonella (0.92%), Listeria
monocytogenes (0.92%) and Yersinia entrocolitica (6.48%).
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Graph 1: Types of Bacteria isolated from currency

Table 2: Comparison between the numbers of growth and non-growth according to

type of currency
S.No. Currency Growth No growth
No. % No. %
1 Paper currency 35 70 01 10
2 Coins 15 30 09 90
Total 50 100 10 100

This table 2 and graph 2 show the comparison between the numbers of growth and non-
growth according to type of currency. Table 2 and Graph 2 shows the higher percentage
of growth was 70% in paper currency while no growth was 90% in coins; this indicates
that bacterial contamination on paper currency more than coins.  Abrams and
Waterman, 1972 reported that 13% of the U.S, coins and 42% of the paper money was
found to be contaminated with potential pathogenic bacteria such as coagulase positive
Staphylococci, E.coli, Klebsiella spp, Pseudomonas aeruginosa and Proteus mirabilis
1" study conducted on India rupee, Bangladesh Teka, Iragi and Ghanaian currency notes
were contaminated with 100% by pathogenic or potentially pathogenic bacteria. Eighty-
eight percent of the Saudi one Riyal paper note, 96.25% of Palestine banknote, 69% of
Mexico, 91.1% Colombian bills and 90% of South African banknotes was contaminated
with pathogenic or potentially pathogenic bacteria with mixed bacterial growth 4"
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Graph 2: Comparison between the numbers of growth and non-growth according to
type of currency

4. CONCLUSION:
In day to day life, use of paper currency might transferred from one individual to another
which transmits the microorganisms present on currencies. In Libya, even paper currency
notes are poorly-handled. The major population of Libyan does carry money in wallets
and squeezing of currency notes is a common occurrence. The current study showed that
the higher percentage of contamination was 70% in paper currency while no growth was
in 90% in coins, this indicates that bacterial contamination on paper currency more than
coins, the reason may due to that currency paper made from cotton fiber which can
survive on it more than coins. Most of the currency notes were contaminated by Bacillus
sp and Staphylococcus sp. The Bacillus sp. is the most common bacteria were due to their
normal presence in soil and water. So, it is probably should be concerned with
contamination of money especially the virulent, pathogenic or multidrug-resistant strains
are concerned. Transmission between the healthcare and community can also have an
important implication. This contaminations can be nullified by encouraging online
transactions.
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