Downloaded from ijhe.tums.ac.ir at 20:02 IRST on Tuesday October 30th 2018

ﬁ}ﬁwduw‘@uju)\u@
Oyl Jaee Clildg ke el
YVO G YPA Sloios OYAAOEs ool sl cp33 05

Sl O ClS 555 2 Jalie sla S5 m O ST a5

;Cﬁ'ﬂ &é }\:.g,a f&lﬂ} C)liju.é L.Q_J.; ‘\‘63‘} B }:S| ‘Y‘g;‘} V:t’ V.:JG ‘Y‘jéﬁﬁmé J?‘g 4’.’.“&}‘ g“_;,aLb 4'..“‘"”

nikaeen.hith @ mui.ac.ir lasws Cillg owdigs o3 S (Zudlig o080l Olgaol Koy ke s Olgiol 1 s o dins

AMIVNY 2 dy AN /Y sl s

e LS~

S ocbd e (sl oS g0 505 wilin o Sl L ylast 3G i S pen oS el s o e O S i g 4
LoolSaws ol ki oS o L5 o3lid 5550 Tl oS g2 33 s b 0 45 ditecn by alor 51 08 5 O (sl olSas 13 S b slont
itl s U al] T S’ 6 038l ol Ko 3430 Wil 5 Lo ] i o 5 O oo bl ol Ao lels fols 40
3 S S5 b e T S (55 o e olSas sl e it 4 Sl an)llas

ol Bld JINVA L s Olgiol S sy psle ol 3 34 g0 sl (5305 55 o T olSTeus Y Ol alllss ) 3 Sy S0
Ol (23,8 515 s 330 oS U3 5 Sl a3 PH 508 Jalid bt 55 508 slo o)l 5 s 7g 0 sls (6,551 oli
3,8 il ol i ol ] T et o o Sl RS (Sl el

O 5 03 g0 3llilil o 1 2eS g 5 0 sla (6T plits s lat sla (5,51 45 ol Ol adllos ol I ol il tle 4l
ol dus sls o gl e (1 fme M i K S 5 50 3 35 3 s oSais 5 ST (sl iged o (Sl —ine
ol ol QL ls ime Gt ol s 35 30 50 gl 5 Gl 3 g Lol

S o Sl ) o iS5 |y ool ks alitze (G35 S5 T (gl ol JM)JJL.EL}:A}JO:;/J;/ULAZ;-@[J:L;;%
U 3 s b ol ol S o G pema b Bl s 1SS

Sypa e s AL it Sl (i DI okl g (53 e DT ol (SaldT O rgads 051

Olehol (S pole olils cdammn Codligy piige A3 b2 S (g s2miils -)
Olghol (S pshe 81 (g oAl ases Sl wdige Al Wlid IS Y
Olghol (Sigy ook ol ooty sdSLls (g5 5) gy S ol&ule3T alih I8 Y
Olgaol (Sig poke olils om o Sl LT sl bt ls ¥

Olghol (S pshe L1 (g e dKils Lases il Wl ,lS -0

Olgiool iz pske ol Jlskial camme il (6l 585 -7


http://ijhe.tums.ac.ir/article-1-145-fa.html

Downloaded from ijhe.tums.ac.ir at 20:02 IRST on Tuesday October 30th 2018

5% oA s 25 b BLS )’V‘@“u‘;b{i () el A 5
S ok g sl el 15 S sl T (gl i
Saly b by 33,8 o or g o A3l o 15308
ol 5 b s b slag SL A 6l 1) sl
(LS 53l S SGle DS (V) bl al 3
Sl by sl S e 51 obge 93 5 5 s o aJS
AV 5) Xl ol Ly 300

sk e aS ol by e 5l S 5w T g L olKis
r g b, S e 13 eslinal 50 Jlu p S Jsemd 53 s
1 s 485 Sy ssms ime s olSis oyl bt o
33,8 ohd s anme i 5 Ay el il e O s ST e
So3r5 b ool S5l s 2 D S kS e
Lo olSaws b DLl 3 08l S tie K05 5l 3 g0 o0
S Ail o O e 5 g VLl 5l ) s
ORI s ol g o5l oae Ol e 4 Al e
DA s 25l 5 e i S SIS S ey
S e oSz 53 55250 O s

Sln oS 05 K S5 e Sl s p S
|y il Ol 51 sl o S 5 il o 0l Dol g 50
thosm 3l e is el (ol 5 4l onl Ayl s sl
5SS Gla e Ll 0 5038 b s see e
s SaltT Ol e 3955 b 31 e YS!
ot S| (55 Lol JE al la ad I osdle @
235 n e O SST e i L)
Dl s ol 4 i L5 o e b Do e
e b oo 1 (U SR s S S 5 655
Sl 51 s K e ol (A el i s ane
Sl Ll o by So,e 3k slas cul K
2rAele S5 ol &) slal del 5 eds O
Sl il anllas (3) 35 8 il Gla sy S5
Slan G50 2 oS 2 2l b oS 56 e

S5 edas glwl; 5 el OF a8 sle el L

v5q

----- Jolsio o (53, Of CalS 5!

VRV

e wu@du}ﬁﬁﬁ&w;léaﬂf\
Sl Wl Salal O b amal 5l 31 aodl
SSUS sl s 8 L Sl QB S s
Ao dhe cuds Ly T 4 Ol e O aieas s
ol b Ll il s ple i s o S (s mlb
e s sl Olles b s oiS
2 ShelsT OF kS (D)ol OF w554 255 s
o3 b s bt 5 Sl S AS Gae Of
QBAS Gme oy ol ol S e o8
ool CadS olal Ly bl s ol SIS 5 e
JUSl Sllas (o 53 bt 5 oS0 456 sla Sa
.(V)w‘nj—?;uﬁ@jﬁ;
5 03be T JUasl sla g sl (555 2 ok g JSCES
s 5l S ol a5 g5l p Sl gl oKs
s b gy LS8 020 o bl ol 3 s 5 4 5 LB
e JISE ey 5 o33l S 8 S5 slts
S Sb b gl Y Bl o e 0 S 55y Sl
Ly s edeer pokw L S s b S S
b Sl L Jal e was 53 Lo L g (1) S e
olign Sl s () olame Jls (61,) 05 sla il
Olis ls cop sl (Y 5Y) Sip sbael&us
S pin sl 53 ba o g il e 00 28 (F) (S
JSis il el mle s la o el (b sl
Lol gl 55 e oSl Vsams Ll L(0) 05s 8
D) Al a5 A, Gl st Rlod mbe b b s
e N P T =SR]
LBl ool sle SIS 5 ol bl il
3503 35 ol Gl w5 o (S 3 o
o Gl i 3 Slnle  Saol Canglis 21531.0)
() (Biofouling) <G5 5 5o sy o sy sl (Y 5 7)

e g Ay a by e SO 51Ol s g ege sl

G 9 yﬂy
1PAA liss / g2 6 lads / g3 6593

Ulpl bazo Cublsgs ole ozl Glusg fu ole owliad


http://ijhe.tums.ac.ir/article-1-145-fa.html

Downloaded from ijhe.tums.ac.ir at 20:02 IRST on Tuesday October 30th 2018

OlSed 9 ol S 5lee

A3 S oS efumL C ssooleila g st
ot 5 (S sl el lbend 580 58 DLl
ol a2 655 o3I Jal b 4 sad (55 2 0l ol

RPN CWICH ERCRAEINY ) s INCTEPRL
Sy bl abend gla bt (6l 45503 sl
el s S5 PH 5 ol 2 a3 (65 63100 s S esliz
S5 5 S Ol end (Sl W &gl e 5 A
4 p5endlS 505 S (ool e (S 0 1 ol S
Hatch g & 5508 olaws 515 S o Jizee NEan |

Perkin o3l Gl oK 5l 5 &oys0S (5,8 o310 <l
e A eslind e ks (¢S o510l g Elmer
P der oS L Ol el Bl (gladsal 51 oS il S5

A eslinal S Sl g Seslul ¢l
g SPSS (¢, Ll asl 3l Gl ) s 36)‘-“] )_:.\\j
SN s 6l t O3 31 S eslil il LT
Sladised 5 J RS b 4sed G s 250 Sla bl 2
Dyl ) oo A ol (S5 e OF (sl ol
Gl el o BT s g e 2 Sl O (Shat
@ P /00) alie gl s S eslial (2 255

LA Q;JE‘)JJ‘JL;"J&A

A bl o
b fys 93l

053 e 1Y Sl anlllae ol plonil 5l 15 2 45 9o
ﬁ@)Lg.Lolé&ﬂwko@\;J:}mduuiéqﬁ;ﬁy
d;gﬁi;};ﬂQb}ﬁ.&;ﬁfwldjl:ﬁ&}*}W’/\VJLN
Cils p J S gle &ged 50 olKaws S w gdslal O s
L_glﬁgihguawwﬂ)ml:&jl{@;Vgugﬁj
A3 S e il plend 5 2 See SokS o
Laulﬁz.a;):rlcéﬁsﬁ}w)ﬁélﬁ:@kal_&*bﬂ
Sl St iy Jioles Gl e O gle )
Ji;_wlduuﬁ,;ﬁ&ﬁ,‘&iujduaﬁ.,\ﬁsﬁ
sl JL LT IS 058 2ot 6l e S g sS (551
)c%sﬁﬁua@uj@ (Cold BOX) 5 s ax> 0353
S ol g b S e ilesl s pe alsBOL
o3li | RPA agar « i8S L 31 Gy 5y 2 slas SU
0ok 550 2 W Sl (e 10 038 S B ey
y;\f&b«;—ﬁ\%qw\?«g—);):w&u@m

Sldie 0l cpl 51 e s el (IS sl FASVY e

C}'ﬁ‘} [C oY C)YL:‘ \:r-nv-l). ‘h-?u bl QL&}LA ‘_;Lh A)UJLL.-:‘}WHO ‘5\.&3‘}&.&J J»Lva‘j WSS RS ‘_;LGJ:.A‘J\% A)UJLZ..J J.l;l.b 2\ d".\?

Zn(mg/L) Cu(mg/L) Pb(mg/L) Cd(mg/L) Cr (mg/L) Fe(mg/L) cla s sU Jliiy jilad  ooysuS pH Sl

0 VY R ofeely offf)
- Y [+ [+-Y [0
N VY oY) offe ) o[-0

(cfu/mL)S; 55 2 (NTU)

PRUEMRRTA

- [Y <a-- <l ZI6-AID
(EPA)
) ) < L sk e
(WHO)
PRUEMERRT

ol - - -
(@)

4 yﬂp
1PAA lissoj / a2 o lass / 093 6,93

Ulpl bazo Cublsgy ole ozl Gludg fu ole soliad


http://ijhe.tums.ac.ir/article-1-145-fa.html

Downloaded from ijhe.tums.ac.ir at 20:02 IRST on Tuesday October 30th 2018

----- Jolsio o (53 50 Of CalS 5!

Cl ot e Y 5 Y Jslis PSS olaa Aas e sollal slie ) Jyde o @.\gl&i UI slaslustu!
Sl 8L ol gl b 68U sl Sl 5 WHO (gl 55 ainy ol 5o oy 2 5550 b el 5L
Ove oS Sl T 55 OF s 1kl Ol pea sl Co 55 20 O =Y cl o S3 00,0 5 c USEPA ke

= @bl Il cul 5.5 (Y 5))) oul CFU/ml
6&4.3}&.;):u&ﬁbm‘)éj‘bﬂﬁéjuidm‘ b asl

Sl olas ol 5 dalis OLES 1y oy 3550 (5,0l 0,28 5 Sl Y 5 Y sl

J,:..S sla Wgad 53 0l ‘5; oyl ‘5\.&;»‘)\.; & Jaﬁja SleMbl Y J gi

Zn(mg/L) Cu(mg/L) Pb(mg/L) Cd(mglL) Cr(mg/l) Fe(mg/l) b su s iles Lo o pHO o L
(cfu/mL) ;55 e (NTU)

AN LRI </ LR o/ AR VY V& AN J;"L—“

RS S R RS W S P Y AN 2R YRR MYAT SEPYPRS SRYPL P ST RN YoYA SYNFIBVID e S

L oS 3w ol sla €905 55 0 (55 03101 (sla 2oyl & b gy je oML ¥y

Zn (mg/L) Cu(mg/L) Pb(mg/L) Cd(mg/L) Cr(mg/L) Fe(mg/L) oy ol Les ISPt pH it
ccfu/mL) s 55 s (NTU)

LT oY /¥ of+0 oY AN Ya 714 <IY¥ uﬁu

[N-e I SR SAYA IR YA & SERNRYPRTS S0 4 SRRV LRR BV LY Y PR N -=09+ e-VA SYSYNRIO-VID e xS
cﬂ;sﬁp cbale s Ol bl b auglie s Ll sl lenl U oy 255 30 e 51 Clale - Sls ans e
Sl sme O Il e 4ol sl ul e 51 SYL Lgudszfﬁslsjgﬂcﬁm.&«LgJASMsyol_b
b 083 s T 5 S (sl sas 53 5 53l alie Ols LT O Sl 31l 51 5VG 28 5 oS,
Ll me Ml L b ool LT s K sdalie el se3s EPA st s WHO (glas sain, ol
Lo ol 6la g 5 J 28 (gla @ged 53 o ShlE A el OLES Sls e B

Ol 315kl b aglin 53 o8 5 OT 5 U8 sla igad g i SIS ualie (1) 31515 s ¥ i

(mg/L) s5, (mg/L) mg/L) & .. ~ (mg/L) poedlS (mg/L) 025 (Mmg/L) -

Ak

>0 <o W <y >y <y >y <oy >eey <efen Sy <y
AR AT ASEA Y JAe Y- AR YAy S gle e
EEARS R A A IAC AR AT YA REVAR OS2 2l sla s

G 9 yﬂy
1PAA liss / g2 6 lads / g3 6593

YV Ol uzo Cuiil g ole ozl iudg ju oole aoliliad


http://ijhe.tums.ac.ir/article-1-145-fa.html

Downloaded from ijhe.tums.ac.ir at 20:02 IRST on Tuesday October 30th 2018

Ol 9 5l S e

OP) L s

2 PVC bdy as ws § jasine adlas pan bl
S gr ST e Sl o e Ks sls S L gl
°J~5CA¢~:-'w;dj‘-’\:ﬁd|)~"ﬂfﬁuu§fjj)ls‘<\9>
A3l el sl s wlg e (W) PVC s J s s
I e T
b o5l JE slad ) 55 30 (ZN) 5, 4o RIS
LA]:.ZJQYLAJ((_;)SMJJJYF(:%JS&}LJ‘Q
PVC LgLMJjJ@M)>ﬂ)L§4.34>,-jSl{.(\/\)nJ§g\>)lj
Sadle 3 Gl 5 &S DUl 5l ool i s
53 ol I8 sl 5l eslinad e s (O0V) ERALY
oo 3 Al by s @ pad cpl 3 2 Ikl d Sl L 6 seslS
oslatal 3590 ly) o S0 Ciils 4l 5 ae gla Wy
@f\SeattleﬁjaéwldbbL;is‘djjwﬁ
(ol el i Cmr 5 o oy O e s &
PVC x5l Sley of gla dg 51 coss YEern 50
255l HDPE L5l L claadJ L Yee¥=Yer0 Jlo s
Jelse 5l ol caiS W S o lil &S &5 Oles .(14) Ll
ol (S A e 5L O 0 ST s s e
j\éjdf‘quJﬂbASoﬂ:QLﬁe¢$¢baldu o
)wh@é&uui)sw\éugtﬂﬂSjuﬂ
PH ol 055 0l (4 5VV) 55 8 oL yls sl pH
o a2 s s Kl e s ol andllas s ol
Aol s @gal 3 a5

cla oK s &8 sl i asllas ¢ﬂ\G§u;h;S sk«
sl s 350 Gl bl 53 1) (5 ek (S5
sbul O S 53 Slais s olKaws ol 5l eslinad 503 S5

S

4 yﬂp
1PAA lisso / a2 o lass / 093 6,93

Ulpl bazo Cublsgy ole ol Gludg fu ole soliad

rwj&)ls@mbu)lﬁra(P<~/-());\;QL;:J
Sla gad 53 a3 e lale 5 DT Ol a s
Los (2alsl K03 Ol ol s gy ba oS es 5 J 28
Sl w5 ¥ doder o pd a i b dped 5o e 2lS
o) xS ek gai o 1y edi JUT K Sl5ls slis

s e Ol S e O 5 (s

S S dom g Lo

DLt S5 e b roled gla tlesT ams
Sl sl S5 O gls oK s 4 S1aS s e
T 035 Sl 5 Sl Lol im0 503 6l
el K3 s 3N 53 43,5 S O i 5 O35 opl g5
Go p ok plasl Slalllas .;.\,dearlgﬁ i) 5l Sl
3 ose Gao b o SL s el DL il sk
3065y b eSSV s (g ey (S s L
3V 58) Jorl 5 sl add g 4 s LIS s
VE) sl or an s 5 A 5 e 5 0L (S5 45
Ol Sl oSy S sla Ko o dle 4 (Y
W15 556 s o 53 15 g0 = e Yz S 03l
.(00)
e D5k il alie L gl SIS 5 e
DS Sk sas Y 5 AT IV oS das Lo OLE (F Jsd)
S 3 p 58 ]l gl 5 e (et D)
316l b a5 andl 45 sl O 51 5,1kl e A |
T & g 5 a5 p g3l Sl slis ol EPA
I el gl Il ja a3 Sl Ty 5 31IPY
e 31 (AU s & gas 3 0 503lS 5 e 352 g ez 0L
ldlas 5l O ol e b (BLil gy iS4
ela, s as sl oLl (Yoo A) il es 5 Lasheen
03Ul Glaal ) s 5 ior s 53 213585 Ol el
T 5 o 003 T 015 s PH s O i 5 e

Shelal OF s O i 5 S gla s S


http://ijhe.tums.ac.ir/article-1-145-fa.html

Downloaded from ijhe.tums.ac.ir at 20:02 IRST on Tuesday October 30th 2018

a..lg_..\a‘:U_J..h)ﬁd}l.xﬁ)‘b)?‘;\)).ﬁ@‘fuw
Ol ;ia:j._):rjl.ch_.mJ/ wols g j}i@j\-’u)w“ slg

@L:.e

1. Percival S, Knapp JS, Edyvean RGJ, Wales DS.
Biofilms, mains water and stainless steel. Water Res.
1998;32:2187-201.

2. Mirhendi SH, Nikaeen M. Wastewater Microbiology.
Tehran: Tehran University of Medical Sciences; 2004
(in Persian).

3. Szymanska J. Biofilm and dental unit waterlines.
Ann Agric Environ Med. 2003;10:151-57.

4. Barbeau J, Tanguay R, Faucher E, Avezard C, Trudel
L, Cote L. Multiparametric analysis of waterline
contamination in dental units. Appl Environ Microbiol.
1996;62(11):3954-59.

5. Costerton JW, Cheng KJ, Geesey GG, Ladd TI, Nickel
JC, Dasgupta M, et al. Bacterial biofilms in nature and
disease. Annu Rev Microbiol. 1987;41(1):435-64.

6. Flemming HC. Biofouling in water system-cases,
causes and countermeasures. Appl Microbiol
Biotechnol. 2002;59(6):629-40.

7. LeChevallier MW. Coliform regrowth in drinking
water: areview. J Am Water Works Assoc. 2002;92:74-
86.

8. Laws EA. Aquatic Pollution, An Introductory Text,
3rd ed. New York: John Wiley & Sons Inc; 2000.

9. Batia SCB. Environmental Chemistry. India: CBS
publishers; 2002.

10. WHO. A compendium of drinking-water quality

standards in the Eastern Mediterranean Region. Gene-
va: World Health Organization; 2006; Document No.
WHO-EM/CEH/143/E

vy

----- Jolsio gla (53, Of CalS 5]

;é‘b)u\sj ’S—.\ﬁ

u)...a.a Y/\?\/\' D)LQ_«.: Ju.;j;u" C}b ‘-}.‘9\7- 4.“.2.6 L)':-‘

QK.\.W,.;).» A.L:w} U'l')‘" sl QL@—M\ u'<—"2ﬁ r_’.LG al;.:..'r‘)

11. USEPA. Drinking water contaminants. USA: United
States Environmental Protection Agency; 2009 [cited
12 March 2009]. Available from: http://www.epa.gov/
safewater/contaminants/index.

12. Institute of Standards and Industrial Research of
Iran. Chemical specifications of drinking water, ISIRI
No. 1053, 4th ed. Tehran: Institute of Standards and
Industrial Research of Iran; 1992 [cited 27 Jul 2009].
Available from: http://www.isiri.org/std/1053.htm.
Accessed (in Persian).

13. Rogers J, Dowsett A, Dennis P, Lee J, Keevil
C. Influence of plumbing materials on biofilm
formation and growth on Legionella pneumophila
in potable water systems. Appl Environ Microbiol.
1994;60(6):1842-51.

14. Williams JF, Andrew N, Santiago JI. Microbial
contamination of dental unit waterlines: current
preventive measures and emerging options. Compend
Contin Educ Dent. 1996;17:691-708.

15.KetteringJD, Kettering], Munoz-Viveros C, Stephens
JA, Naylor WP, Zhang W. Reducing bacterial count in
dental unit waterline: distilled water vs. antimicrobial
agents. J Calif Dent Assoc. 2002;30:735-41.

16. Lasheen M, Sharaby C, Elkhoy N, Elsherif S.
Factors influencing lead and iron release from some
Egyptian drinking water pipes. Journal of Hazardous
Materials. 2008;160(2-3):675-80.

17. Khiadani M, Tashayoei HM, Amin MM, Vahid M.

G 9 yﬂy
1PAA liss / g2 6 lads / 093 6593

Ulpl bazo Cublsgs ole ozl Glusg fu ole owliad


http://ijhe.tums.ac.ir/article-1-145-fa.html

Downloaded from ijhe.tums.ac.ir at 20:02 IRST on Tuesday October 30th 2018

OlSed 9 ol S 5lee

An investigation on concentration of heavy metals
from PVC and PP pipes. Isfahan: Isfahan University
of Medical Sciences; 2008; Report No. 287004 (in
Persian).

18. WHO. Cadmium in drinking-water: Background
document for development of WHO guidelines for
drinking-water quality. Geneva: World Health Orga-

4 yﬂp
1PAA lisoj / g2 o lass / 093 6,93

Ulpl bazo Cublsgy ole ol Gludg fu ole solilad

YvY

nization; 2004; Document No. WHO/SDE/
WSH/03.04/80.

19. Healthy Building Network. City of Seattle rejects
PVC pipe in favor of environmentally friendly choice.
Washington DC: Healthy Building Network; 2005
[cited 2009 Jun 19]; Available from: http:/www.
healthybuilding.net/pvc/seattlepipes.html.


http://ijhe.tums.ac.ir/article-1-145-fa.html

Downloaded from ijhe.tums.ac.ir at 20:02 IRST on Tuesday October 30th 2018

Iran. J. Health & Environ., 2010, Vol. 2, NO. 4

Evaluation of the Influence of Conventional Water Coolers on
Drinking Water Quality

Taheri E.!, Vahid Dastjerdi M.!, Hatamzadeh M.2, Hassanzadeh A.!, Ghafarian Nabari F.!, *Nikaeen M.!
'Department of Environmental Health Engineering, School of Health, Isfahan University of Medical Sciences
Department of Statistics, School of Health, Isfahan University of Medical Sciences 2

Received 14 July 2009; Accepted 4 October 2009

ABSTRACT

Backgrounds and Objectives: Drinking water quality after treatment and before reaching
the consumer could be affected by distribution pipes, service lines and Home devices.
The structure of water coolers, a home device that are widely used in warm months of
the year, could potentially affect the quality of drinking water. The aim of this study was
to assess the microbial and chemical quality of water from conventional water coolers.
Materials and Methods: Water samples were collected from 29 water cooler systems at the Isfahan
university of medical sciences. 29 control samples also obtained from the nearest drinking water
taps. All samples were examined for total heterotrophic bacteria and physicochemical parameters
including temperature, ph, turbidity and heavy metals.

Results: All samples from the water cooler systems complied with the EPA guidelines for
total heterotrophic bacteria count. There were no significant differences between the levels
of heavy metals in water samples from the water cooler systems and taps. There was only a
significant difference between the level of Cu in the water samples from cooler systems and taps
Conclusion: The overall results of this study indicated that the use of water cooler systems from
hygienic point of view could not cause any problems for consumers

Key words: Drinkig water, water coolers, Biofilm, Heavey metals, Heterotrophic bacteria count
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