[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

ﬁ;k&éuw‘@u‘;w)\u@
Oyl Jamee Cildg ke el
MGAY ko ATAY Olies o3 o slad ol o35

Ol al @y gl Sl (2l 2SL (Ss gl Olpe (g

"5 e S5 el el S5 0 g 3K e e S

zarei.me@gmail.com 3\ sal O ez g oils (S jpals 008515 o 10 3l g0 Sl 0,8 (S5 ke S5 1 s s dies

INZARVAR IR Y AV/A/Y i3l s

s S

e ki Sl 36 slagglaw sl 13 Ll o IS 5 Jg Olojon (6w 45 Gl ool o o gos 55l Ua ) 328 51 (ol 4o 1kt 5 dis
ol cwf’@,? sla il 3 slkie sl low slo (6,50 & ST 5 (lags ST S 5lted) S5 Ol s pend Gk b anllas ool .50
o 038 plowil o IlE lge i g el 4 51

b aS ilon (slaolSig 5 51 (L, Toonn s honne @oon Yoo) )08 ol sla bl Sl pai 1 V0 slibed anlllas (ol o gy 0 20
38 S slmer ha S e 5 s S e laS o a5 Lt g skl E e sl Jeld s DL > o lIE Slse
o (U A Sler et (sl bl s aliSl alad (S0 o s S e 4365 5 S o 58 diens oty b i il La eSSl
2 S ool S Ulad (sl Sy bl o b SUsadlos g sh o sl s e 3555 slolinl o YySTty 2l 5y

ALy VY /A) 3 PUFENBIY DIAF Cs g JLy Teeee gheeee Deen Youo gla bl o las ST S sldes Kl 2o aidly
e AU U Ll s bS] il £yl o (61 me sl m/’@w@wwuﬂ B e el p S soctims LS
3, C otalie Mgalle 5 Lytucd IS 3lpe b Lo o Ciliseo (claolKiy 5 5l ol 45;;/}_-«? Slo bl Sl i 3> L2 otalie
FYO NIV i 5t oo el s s s 58 sheblical o Y5S Lty 31 (lacs ST b 0l (65 [ma (Lo liSl JS' ST s
(P e o B e o 8 3 e wyuduaL{;jﬁ'ﬂauL;J,fc«?duwu(w/j;jﬂ’uﬁ b3S olalie o3 10/A
i sl eSS A (Sl 5400 0 5 P i D e i i VS 3 (5L s sl s LS
Gl Consy b ol o )30 5 s Fo Yo N0 ) O T s sl (6,51 4 o3 T 500 (Fe o) e JO
e slga b s e sla US55 3 s Gadis s pzs ple b 3 il i oalie (Gl tme DL Lo bl b St (S350
b3S i o oSl L ST

o8 b e S L e O Gl (glacns 5 Ciliso (sloaomo jl 555 jae 055 b oo AT jsb 4 b bS] 1508 4ot
b 1 5 s Olosan (65003 oS80 3 ol s il o s 53 U gy 4ol s 0 oS Sledbl S b IS s
25 6 Sal 93 ol sblize ST I G s pei e ol 4 (g3L5 s

b fd K gadlos o8 s o shesls o 55T o 55 55 sl ((6Y 55ty 31 (bl 2 gdS D51

)\j':“;’ SKisls ;é&ﬂ‘) PRGN ;Q_i\.\f« }]}A QJ‘J.@_; a}; ‘u‘il"\; )‘}A C,wf:\.,\{.: Lgb:g: -)
el Ol e A oy (K suals 0aSCiils ¢ lA8 350 Cilig oy 8 ¢ oldé ol 5o sl (gl S5 Y


https://journals.tums.ac.ir/ijhe/article-1-175-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

Joli L35 BT 55 105 ol5e L oS il (slealS 5 5
a5 0 (o bs b e o8s30 (ol oK ds,50
oi5 50 (el ol 530 (s I 5 sl
L2 8 Sosleer Bt KIS 30 5 phs 5
b Sl (58 o 5l oSl ankad S oS5 5 50 51)
b PESl Jold) (Jsene o aias a5 S
0gS 5 (A om 03,55 i 5 S o3l Lol o35 5 a8
(03,55 x5 oo 3y (S o)l gls Wbl Jul)
4350 om@@ﬂ@?;lﬁuaﬁ s S
SKHPO, ¢ 8Y s (e 3 sl e ¥ Lol an
S BI85l ey s S el 23 NaCl e, S0
e 3] Kl a3 TV (las 55 O somaily 51 ad3s T
Soslgazr Jool O sl s 5 plowil 038 Syl Jow
Sl 3285 Sl Ol g 5l 1) o G e 3 8
S Sln i A Al s (6 SU S Aol
S8 esliiad 55 50 15 (Solew sba (8L 05 S T 5 (5L
e VoS O sl s 3l 28 Sl 28 S
¥+ ol 2 —a ,5 oS Concentrated enrichment broth
L3 lsl s K HPO, ¢ S 5 5080 S oz p 8
0O X)L e Sl sl Ksles a3 YV glos s b K
D) T A S slealasl o)

e sls S35 g 51 e il 6,51 ISl ol —)
3550 sl Sl BL 5 5580 O gl s Sl 25 02
&, 3o « Plate count agar Merck) ciS Lo 55 LS
A S Lac s s o is )1 SO s 53 Pour plate
Sl ey 5 B o SOl sl Kl am s VY gles s sl
AL ol s S ples O

S AL bl Gl Y S Ll 2ol (6 S g5l =Y
Mac conkey (sls oo (555 o i & gl s 3
Eosin Methylene blue agar (Oxoid) , agar (Merck)
a5 TV les ps ol VY Cde 4y g Ldosls ot 28
Sy S S la S T Sl s s e SOl sl Sl
Az S S FIMVIC 5 TSI Jols Sliaws s sleiales]

AY

e Ul (22 S (S350 (0 (o 32

Ao s

e 4 (SOlzel G S sl 5555 Loy el 4 S
S sES Go s a5 28 5ST s d w55l 5 Dl
Al (g3 sim B ey bl Sl sl O g0 et i
wo e sael&is b o S 5 Sl Oliman Lel ol azily
Gl 535 e b ki 5 ols Jseme b as a8 8 Sl e
L 4S5 oSl 03 15 3,08 e iy €00y o plol oS
iz ladazes 5355 e 0y53 b3 d s IS sk
S o 5528 3L 5 Sl Sl L ea OT Cilimie (slaces
ol s 055 i LIS e sy Cpo 5
a5 b s 13 s 5 L Jle 5550 1 OF (S8 Sesl
w3 obenr Jol go JBl 5 (51065 53 U gy 058l Ul 4y
Oy o d ool pes ciliius glacKin 3 5 mol g 3 O]
KU IAD PR RPN KW YN S
Solaws &S el pl 5 e ges 5L L siS B ol o
e 51 30 lag by sl 5 Wl o108 5 J g Ol sen
sl s e b 53 o oa Sl Slalllae s AL e
Sl 48 0 ib s g g0 opl Sl il oys Sl
S b e cilisee oy S gla ST 51 ave S
e Sl il slag b oSS 25050 sl sl Wl 5 e
V&0 F) Lss
53 p sl 5 x5 5 g0 e 53 Uy S0l 5 5 Olse
Sl S s 4yl a5 LAl 0 addate a5 50
LS ool slsal LS s VS sldes Lo 5o 6L e
o Coenl e o il gy folg Conds o)
A Ganlllas ¢ 5550l Lol 4 S Ll Jla) 5
@ vf;jﬂ) lag SL IS slaws uf;jﬂ;)l):.a S Bl L
sla Sl (Food-borne) s314e (sl 5 5l sla (s SU
18 sl 55 5 A slaelSts b 5l el t (suslmer
A S rb.n}l
s, 9 3l

535S gl S Sl 316 5a3 VT 3l aslllas 55
S, Yovrs s ) vene Ovns Yoo LUl ™ Lals)

9 @0
VPAY (i /gl 8395 / g3 6 las

Ulpl bazo Cublags ole ol g fu ol swlibiad


https://journals.tums.ac.ir/ijhe/article-1-175-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

RULS PRI

Ao 3 /0 el STy den 1) e e S i8S
4 Ly 3 el o S IS asme 3 0T 51 5 bl
B o oSSl 3 Sl a3 YV gl 53 celw YA Soe
g S Kt sl S sl g il 1S e
ks V=Y sl hd a gla S s S L

"\‘J“‘;w)fkjf°tt‘”dubﬁ“§")°kﬁ“'

sl 56T
5SPSS V0 LIl 5 5 (5 S0 4 L Laesls &bl 56T
Chi square One way ANOVA (g Lol slad 551 Jaw 55

b S ol Fisher's exact

ls il
S sl Kol 555 e sdalin ) IS5 55 45 450 len
Y....}\.... ‘O... ‘Y... (5L§wL;§_~u‘)Jk_A6):st
Als YYH/AY 5 FA/FE ST AR s 5 e L
(CFU/CmW @f J:'AL;A_“ By O.r)jjs L§°M>J?.L".:‘5
8};\JJL§)‘JL;\M Q)L«J QV\ATCA_.\NV\J cJL\.: wu‘fbf
MGMQJ&LAS)LLLUJ‘)JQ)AL&_‘A‘M
ﬁLﬂl{WL&dJ)JL&)Y"" L;Lhwt&w|u‘<P> '/'0)
)\ﬁMd)}T@}équ&M‘ijﬁyﬁjb&)M
Yé)L@J&)J&‘J&J\ﬂLMﬂM&LﬁGL}P
&;gds)pyu@uwu\ﬁ.g_wleuwj
G..ij.b'l_w LgLﬁaK_.ijJ.é )‘ P8 W 6)_5]@7_- éuw&M\
bl sl ax ST g ol iy 3 ple 5l SYL 25 3
e IS L L ) liee (gel& s b e (13 e
(P> 0/00) i salin
sl h;)j@}. Gl sl oL sSL IS S )00 s
s Badis O 5 I8 s glols sloa oK_.i)J.é)"
e Sl gme sl 5 CFU/CmM™ 40/Y 5 YA s 5
)\5L§}M 60 éuo&i}}})béjw él}\)éuc@)ﬁ
(P> +/00) L stalie o Sen IS L Ol Bl

[
%y JM/IP‘AVQUMJ/\JgIbJQA/pngJM

Ul bazo Cublags sale ool Gludg o sole soliiad

AY

3l (51 T o 5SS shdlal (5581 (g 3Laltr Y
Baird Lo (55 — odd 28 Ol o 5l 5 S
fr 055 02,55 O il o (S 51> Parker Agar (Merck)
uquQM@,ueslsdb}wSm_ngqwbj
i L sla S8 0 o 5STI sl Kl 4 TV gles s
Oy Glis 5 Slo b 53 L Bl obeow 20 Lo V=Y 550
ks plelid o T oS 5 shdland 6 S

bl Gl i e el 6 S sl Y
Cereus laows (55, 0l 8 O il oo 51 5 S
(055 0335 O sl g 5L selective agar (Merck)
a5 Adesls e ciS Polymixing B us 50 /00 oa
A 5SSl sl Kl 4 s TV gl 3 el YF e
Lol b Ol LK,y 5w Sop e sl
Lt gLl o g o el Ol e

5 4 8L sl (gl D salles (6 L (g5l -0
Bome 2 e 4 0dd (58 O gl g S A (e /Y )
Rappaport s Manitol selinite cystein broth (Merck)
33 3 S e 4y 5 Jae vassiliadis broth (Merck)
S Lo 51 s 0 SOl s Kl a5 YV gl
Bismuth sulphite agar Merck).sls =l ;5 55 S
Xylose Salmonella shigella agar Merck) (Merck)
Brilliant green agar , lysine desoxycholate agar
slos 53 Cele FA s w0 5 Al enls e kS (Merck)
L G 5SSl TV

VoS ol Gl il i 6 8L sl 7
L 2 o V¢ o 8 0l 3 L
«s Buffered listeria enrichment broth (Oxoid) |} 5s
oS eV (PolymixinB o, S oY+ 0 =) 8 e
Ceftazidine ¢ S s ¥+ 5 Acriflavin hydrochlorid
a5 Ve gles 5o Colu YA Code 4 5 05538l 545 0l LS
Palcam b 535, » O 5l s A o 501 5l Sl
Gle K5 o &l pslie i (g5l medium (Oxoid)
bae 51 b oDl a0 b sl Jat oS G


https://journals.tums.ac.ir/ijhe/article-1-175-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

(S n) Y 5S Ldy pd) 4y Kol g1 2

o Ghshg T P TS I (st eEd ofdba

S s sl 2y

sla QK,;,JUA,\,;L;),T@?L;uwmtg;,ﬂ@l,\; X s
Y58 L 3l 8L a2l sl

oS 55 Bl (8L LSl (ST L b s
Sleds LSJJTC"?- Sl Sl 153 00w ST
YO s s b i Sla Sl dsys ¥ (L s
Sl Sl 4o 3 Yo o s § e Sl Sl Aoy
Vo b il sla Sl o3 YO dla gl 5L
oy STl i b i la el ds s
Sy 3l ols sme sl Ll sls OLES (6 S
P> +/00) wzistaliie g SU cpl 4 ST Ol e Bl

(F oyles IS3)

o -

-

(M) il (su S 58 shdin) g Kol g1
~ «

P hsAE [PV P PR (sl g ofdla

A Yga ol o8l B

Gle o2y 5 5l o LS»T@;,. Sla Sl ST Slsl 5 IS
e 5SS Pl (6 8L 1S sl

SLaelliy b 5l el (g slmenr Gla Sl (ST Ol
3 b (BB e s B e e R B e e 2l L
Vs sl kel g SL s b il
AP VSTV R WV ST R O W ST I WV ST IR Y- ST

(O n‘)l.q..\il J.i.;) (P> '/'O)M:Muﬂ J...p_}b

AY

e US! (b 58 (Fog)T Glime (o 2

YY AN
Yoo

o
1
‘—% Vo
i \YAIVE
!1 [RYYIa
3 (X744
2 Ve |
fi [2V144
;!) | l

PUSAREE EOLEEE [P PARREE [ SARERN b

P

2 S s sl 8L & ISl gl (ST Ol ) S
C:!JAJ.:A::..IL.N)Q L;:K;MAJ:K.L"J;-U >

Yo-

LT
oo
-
FER
3 v
1
% o - VRA/A
3 VAJRY
1 Yo AJYVE
}.) FAIFA el
] . . l
et TR Y (st (9 sy ] gAB

S e e sl

sla oKy 5 5l el L;)}T@?L;u Sl ST ol Y IS
sdias S5 dls oy 5lsn Lo e 6 SL 4 olde sl se
e el 53 S48

Sy pde basmy e S5 S el el ) 0
o el e 53T o 5SS hdlaad (Y Sty 3 (slacs SL
350 S Sl s 2 sl 5 L (s e
Sl bl 1 pltSomn s s S edalie 5 s (5l
218 3l5e b a5 e cile (slanelSs 3 5l el (sl aer
S ATLBLS 53 3 S staltie el 5 L i)
ke glaolSi 53 Y Sty 3l (5 8L w el
Gosb 4 P <er0) ds S odalie (5 ls gne (5l sl
wos s plad 5ol wj@.? Sl Sl s 3 80 &S
VSR e s 03 o) el S s s 6 S
3 lpb do)3 0 s B kil 5 Ao B S A

(T oled ISK0) W3 )8 edalie dooys i Ld 5 S

9 [
1PAV gl j /gl 6393 / g 6 lauis

Ul o Cudlsgy pole ozl sy fu ole solibad


https://journals.tums.ac.ir/ijhe/article-1-175-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

OlSe2 5 (£ )l5 (500

SIS il S S gl (Y S 3l (g s
JS) (P <e/e0) dsls ol |y (g5ls sme golel o slis

. (V ) Lo
AN rv/s .
[ BERP BN BRI

- i

>

2

2 v

>
)

¥ w

f'\g; VAIA

EES

3 w

i Var7

o

b

3

—_— Ve

3

o N
nsil usS 5S skl S Loyl Qusim sy Sisalles s gisa b el

1 st sl s Sy

Sl ola 8 5l ekt (sl mer sla WSl (ST Sl 3 v I
SR L G e 1 ole 65U g8y a2 Sl
BLERTERU

S5 ems 5 ou
JoLasl i s s 55 5 4 5810 51 ok 2
il olad 53 e 5 i L Olesas sb & Yy ano
st oo gblite (5301 L5 o Ol son (555
33050 55 ds e A5 e el ol 3 e el e
23 148 Sl ol Glagsles 5 Sloasy slaisie (5ol 4
oS las S 500 QA S) sy 5 BB
Slag St UL e S Olpe 4 J gy A8 L BLS I 2
ool laesls bl ool o> 5 e olE ol (5 5lecs
Ol 1y s pl oo w338 gladlw b j3ea s
Gl STl sl 5 6,106 L3 il 5 oo J g oS Alesls
el el y ol 3y andlas ol AL a Sl 28 o S
OLEs 5 Lsls Vt,.g\\sifiﬁ_;s)nc\vv v 53 e Sl s
03 1 la Sl do s FY 5 laaScs o3 Y a8 sy
3 55 S lsa g0 5 (VS 3 (5 SL
SISlidss O S B e OF 5Pz g o sS 5S sholenl
Gl 4 S 0 Olgr i lisie blE js ae) 0l o
g Caxs s oLl Baa L o ol gardlas oS
S ol b ol alexr RIBE s sl s

©
égg J 1WAV liwsj 7Jgl 6395 / 095 6 jlosis

Oll bumo Cuibl gy ke ozl iudg ju ole aoliliad

AD

(32) Lusiom onshamdly 43 (ol g1

s A e (st sad o
S sa sl oy
e o555 5l ol (5551 e (gla WSl (ST Sl 30 s
P oAl 8L 1S sl

s Hshga 2258

RS S ST (s a5l
SAVA T ene gla Wbl DAEY 45 gl WSl
aw S0 Jluis 5 CFU/CmM™ 100/ agS gla ol
(P> 0/00) il (guls ome (bl sl ulisul £
o555 shodlial & bl a s aw ol S M1 Iyl s
ool sl (VS Lt 3l 5 e o skl 51

G osled JK2) (P> 0/00) Cilis (gyls e

Yo

A B W GeliSl e (sl Sl AT s\ el

i YA

Voft

A
g

(M) 15 s an Wb Sk 4y (Lagh g8

sl S 58 sl s G ghanay VS Ly il

15 s tan sl s Ay

sl o Jsome 5 48 5 la WSl (ST Sl 37 IS
S S sl (sl (6 8L w glIE sl gls o835 5 5l e
SYSS Llap3l 5 o sy s e

4 el LS)JTC“"T S Sl JS (Sl 0l IS
o el e £T 58 S Bl (VS Lk 81 (slas S
Lo 3 VA 5 ho 3 VY0 (o 3 \WYIY S 5 e s
SlalSlis b 5 G skin 1> laelKiiy 3 s S salie

334 b bl S5 )1 0l 5ee LU 51 158 skis 050


https://journals.tums.ac.ir/ijhe/article-1-175-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

Ol 53 (P wlSl 03 52 03 50 8 4S5 DLt G
G35k sl oSk e Ll Sl 5 ol st Js [ Ss)
231w Slos adols go g pdm dy o a4 35l
Sl ar g bl gols g aise 0oy g s LSl gus
St s b (S 6l elis laee WSl B
e dal gt g SL bl O 03 T 5l

Sl Gadis BB 10 sl ge sla o8 5 S| S J- s
Sl s by e Do s g 5 LSl e
Loy sl el sdpdb sa0 03,8 ooy
e SIS o gt ) 35S s B S
(e QU i) ol esle 5 S8 s Sadl Cr e
S 3 5 250 LSl sla (6L 4 (bl 5 o
0 2 sn slm 68k 4 Sl Sol e S
3y sl 1 s (Fm 5 od S Je) (ol osle
3l Oollas s WS ul gl 4 ol la o8
0 G581 Gois i A8 Blse sla o835 5 g
) (o S

Ol ooy Ol e Goos (ol el 4 5 L g omms o
2018 A 5 ol la s SL W s pulSul a5 5 5
w5 b 118 5 i Olosan (68 s o8 3 cnl ol
3 s s (5 nei b 3 se5 Wl ol 5345

g0 SRS sl 53 cnl bl S5

A g g
L K5 OLBT 511 sy Slas 5 S5 5l e dbow oy
);L;)lsﬁﬁjbqulﬂr;u)lsﬁ)ﬁ\ﬂl}&.xw

e Ul (22l S (S350 (0 (om0

St Bl o Sl a8 5l Oty s sl (sanlllas
A3l o3 I e 15 Sober Slas S Sl (6

3 e ey e £0T e S S Sl (Y S 2
Shaddlae (pl 5o a8 Liis age Sl slas SL abar
L as e cilisn glaolliy 3 5l o (g5l e sla ol
Ls S s gl sl e

Il 3 OLlSen 5 0t o el ol e 5 o
53088Y Jw s sl s S (8), Ll 31808
(V) &l 53 YooY Jw 53 Oen 5 g 5 (0) S 5
oS Lg)ﬂ@;,- sl Sl iy L;:)ﬂ NESPIRCY
b nl el B IS 51 Y Sl 5l a s ol S|
LaolSLeiS ool _2bligy g s 4 (53 5 b 4 L3l oo
o2 OSan 5 et e by Ol s s
5315 lozgs L3l 4 la uliSul (S5 0T Ol o YL
ol B el LS IS i B ale s L plad
la slad 5 elSHlis 05,8 Jadodd 5 gdod ((puliss
o Al al g 03 lial 5 J 3 sl 28 s
de 53 I a0 OF JUl 5 S ol baasY 0a o3 )1
Js 5V L > cpl s Jels sl 3l os Olojen oles
(F)osd o

CogowdS b SLL cwy Jb i, slags SU
s polad 53 A5l 5 a5 5 4m5 Comi gy (S35 2 b g0
olad Sl e ol B iz OF 0 o1y 4 WSl L
03 ohs Al o (SH9 0 Cews (G ainad Sl b ons
Lol o e o515 e 8 S ealel gl ol e
(F) A808 od b pemasl L5 15 555 bags SL g2 526
slpiy LSl bbbl (Sl 0o 208 (51
el Sl i 081y i el ) 51 Sl sl
Szl S Sl i Ul oo by S A5 50
S50 L SL Bl 5 sl a8 ) oo L
hels gl Wl baolan 5o Sl la sl
(A) L3l S

9 @0
VPAY (i /gl 8393 / g3 6 lass

Ulpl bazo Cublags ole ol g fu ol swlibiad


https://journals.tums.ac.ir/ijhe/article-1-175-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

RULS PR

@L'..o

1. Gadsby P. Filthy lucre: bugs, drugs and grime hitch
a ride on the back of every buck. Discover, 1998; 19:
76-84.

2. Pachter BR, Kozer L, Pachter SA, Weiner M.
Dirty money: A bacteriological investigation of US
currency. Infect Med, 1997; 14: 574.

3. Uneke CJ, Ogbu O, Potential for parasite and bacteria
transmission by paper currency in Nigeria, J Environ
Health, 2007; 69(9): 54-60.

4. Abrams BL, Waterman NG. Dirty money. ] Am Med
Associ, 1972; 219: 1202-1203.

5. Goktas P, Oktay G. Bacteriological examination of
paper money. Microbiol Bull, 1992; 26: 344-348.

6. Khin NO, Phyu PW, Aung MH. Contamination of
currency notes with enteric bacterial pathogens. J
Diarrh Dis Res, 1989; 7: 92-94.

[
%y JM/IP‘AVQUMJ/\JgIbJQA/pngJM

Ul bazo Cublags sale ool Gludg o sole soliiad

AY

7. Pope TM, Ender PT, Woelk WK, Koroscil MA,
Koroscil TM. Bacteriological contamination of paper
currency. South Med J, 2002; 95: 1408-1410.

8. Brady G, Kelly J. The assessment of the public
health risk associated with the simultaneous handling
of food and money in the food industry. (From the
State Government of Victoria, Australia, Department
of Human Service Web site: http://www.health.vic.
gov.au/foodsafety/downloads/-food money rpt.pdf
Accessed May 2005)

9. Jiang X, Doyle MP. Fate of Escherichia coli O157:H7
and Salmonella enteritidis on currency. J Food Prod,
1999; 62: 805-807.

10. Michaels B. Handling money and serving ready-to-
eat food. Food Service Technol, 2002; 2: 1-3.


https://journals.tums.ac.ir/ijhe/article-1-175-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

Iran. J. Health & Environ., 2009, Vol. 1, NO. 2

Evaluation of the Bacterial Contamination of the
Iranian Currency Notes

Shekarforoush Sh.!, Khajeh Ali E.', *Zarei M.’
2Department of Food Hygiene Faculty of Veterinary Medicine, Shiraz University, Shiraz, Iran
“Department of Food Hygiene Faculty of Veterinary Medicine, Shahid Chamran University, Ahvaz, Iran

Received 23 November 2008; Accepted 10 January 2009
ABSTRACT
Background and Objectives: In many countries, there is a popular belief that the simultaneous
handling of food and money contributes to the incidence of food-related public health incidents.
The objective of this study was to determine the total bacterial count and the presence of food borne
bacterial pathogens on Iranian currency notes, collected from food-related shops.
Materials and Methods: A total of 120 Iranian currency notes, comprising notes in four
denomination (2000, 5000, 10000 and 20000 R) were collected from various food-related shops
including, butchery, bakery, confectionary, fast food, ice cream and poultry meat shop. The currency
notes were categorized into three groups according to their physical conditions. All currency notes
were examined for total bacterial count, Escherichia coli, Staphylococcus aureus, Bacillus cereus,
Salmonella and Listeria according to the standard techniques.
Results:The average number of total bacterial count in four denomination of currency notes (2000,
5000, 10000 and 20000 R) were 118.49, 106.32, 69.44 and 220.81 CFU/cm?, respectively. The
association between total bacterial count and denomination of the currency was not statistically
significant. Of the 120 currency notes on which bacteriological analysis was conducted 13.3 %,
32.5% and 10.8 % were contaminated with E. coli, S. aureus and B. cereus, respectively. Salmonella
and Listeria were not isolated from samples. Currency notes collected from butchery, bakery,
confectionary, fast food, ice cream and poultry meat shop were contaminated with E. coli at the
rate of 60, 0, 5, 5, 0 and 10 %; with S. aureus at the rate of 55, 30, 10, 25, 40 and 35 %; with B.
cereus at the rate of 0, 10, 20, 5, 20 and 10 %, respectively. There was not a statistically significant
association between physical condition and bacterial contamination of the currency notes. The effect
of presence or absence of cashier in food-related shops on bacterial contamination of the currency
notes was also evaluated.
Conclusion: Money has got the potential to change through many different hands and could be
exposed to many different environments at a relatively high frequency. Since there is very little
information regarding the hygienic history of any forms of currency, great care should be taken
when the same person facilitates the handling of money and the preparation and handling of food to
avoid cross contamination.

Key words: Currency, Bank note, Escherichia coli, Staphylococcus aureus, Bacillus cereus,
Salmonella, Listeria
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