[ Downloaded from siku.muk.ac.ir on 2026-06-30 ]

[ DOI: 10.22102/19.2.93]

QR-1oB/1RQW (GG /7 ead)gs 0)93/00m3)S (Sibj eole slSiily elc alas

v 1 &S o¥ gn (3 (39 350 WO Cadlad (L 5 5 g (3o oS 1d 19 (i g
Sign W T & palio U 55U 396 Jobo Wi (S92 S g ol 5T i a2l 40

"euis 0313 owgn 18 a0 ¢ i) wezxe e ' WL wwes

Ol Ol ¢l s (S e oBtils (063 )18 (55555 g Dl S0 (S 52 (85955 5 6 5> s )
CYVMIIWWNY b o (O Ol ¢l iy (S5 p ke oils (63 5,18 (658555 g Slidios 50 (55555 g 09,8 skl Y
amlatify@yahoo.com

Ol D18 ¢l (ST psle o815 (3,118 (651 5 g Dliiond S m (LBl pnikign (6573 (sl ¥

o

WLl s ol (gla el 1 5L ST Sl D1l 53 55y laar s 5SS S e 5 01T S el s 1B 9 il
Olays 33 B syls 1) Sl ol 5 Sl e 3lse 5 b (S 50 ST (g5l o2 g5 ol S ol 3l 0Lt Slallas
2l ol o (05,5 18 5 ol S0 Lol b5l Ba b aadllas ol 5,8 515 eslinal 3 e il sl sley
ol S5 s (T @ pslae Ui 05 5L i )

on g b oslisel XRF 5 XRD (gls s 51 oo 6508 (olasd 5958 ol (o oshe 40 1 aw 0 990
sz Jols 8 GLSL Gl w0 S ST 4 Saslie @S gy S 3 o 2850 b Sl
ool oS GBI Bl o 2 Sl ng Sy Shsmel 5 ST LA (sl oS S skl ol s ST
b g ST O gn o0 CiS ames 55 (/9 @/ML G /0N /M) (o 505 51 (B, I sbite ol 5l s S

oo @ged gibme LS 5 Ao yn oS 513 Ol ol add ()losl @ gai b 0T dwslin 5 oland 5K 5 ol w0 I ABb
g el (6 e Aoy 63 arl s o was 53 ST CL s NAT (cls 0 51 b 0 el (Sl 46505 4 4 L5
g/ml o €50 MBC 050 b g g 780 55 o8 315 0L 650 (ST 4 pslie (sla e (535 2 oo (29,500 s Zlad
sl e /¥

o313 5 Sl ol lp el Sl CbB o ol 50d Olgie OIS r 0 ld S il 4 a5 LS S AR
Sl Slays o (b ST 55 enlizul Cpimmar 5 5150 )3 4 e S 0T LS 5

st oS 58 (9,5 A ¢SS 5 05T ¢ gidae o G MlS” O 0319

AY/NN/N: s YN+ /YF ol 4 Dol AYF/VA: dlie J g s


http://dx.doi.org/10.22102/19.2.93
http://sjku.muk.ac.ir/article-1-1375-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-06-30 ]

[ DOI: 10.22102/19.2.93]

(3030053108 Uolgd Gy 9iE

s aoad Jlo s Lgl.a)}_.i.f)z.:ﬁrb'\) u;l"’jy"""
SLaeslizal 03,1 5528 Coall o 4l s b oSS
Y guames ags 5 Ol 55 oo ahoam OT 51 457 6358 0 (65l
Sy LadSlS Sl imman 5 ol)T 5 sildg

LFA) 3 505 0 Lal
Ao Lol OLaa 5 58l ¥ e d by b odsl 6l 5
50550 Jelse 505 1 1 Gotan sl sl ol 05 S
() 0313 13 o 35 50 S gy o L2 OS54 8
Ao ol oy a3 6,5 Dl Olej OT 51 Ll
L;|ﬁj~.gQ|ﬂ\,>.¢“|au¢§g\g>,;ﬁ&}ﬁ,‘
bt S 5 ol 55 (g e b allas ) L sl
5 OLT &S 4zl ys gdoan ol ol (9 ,Sn s
el Sy L 2 9 mlh slo 0550 5 K
il e a3 ol BLa iy lolE LG s 8
2l 0T ale Cs s bl 15 0T Gleys slaoslind

.J‘}A-;

IR )

S5 dgad plonil 9 2 pro Dldes

o2 o ashie 4 5 Mos - o 5 adlllas S s
i35l (sl ole 53 ¢ S ol Slacnd (25 Koo A
JE 5 0T e an b ys Calibes bl 514 Lo 0T
(A3 g o SB35 lte Loyl 8 (gl ls 47
Frols ¥ Gas Sl (B0l Oy s (58 Ao
laded Gy k) 2 (e YOr gla o 55 5 (6 e 5L
0dd (5557 poar (gl @ g05 s .23 5 il (il )
b o5 0T 5o s e s SLS S 65 b
A 815 5l e 25 S b S 5 g9 S
5 OLT eSS Al s o s slroly Vi ai )3

.@\a&ia:\bowdj\:ﬂdﬁbﬁjﬁ.tﬁ

EVYEY-7Y
23 352 g0 Saarl s 5 S S 5 0T eSS 4l 5
25 n ST amb o 0 855 501l 655 o S ailate
3,05 Ekte oST b and IS 4y opl .l Ol ) o
Edie ol odels Jsb il oo Jlod S 4y OT Ll oS
S Gas bl (oo e b YA OT s 5 0 kST YD
S sls Y by 4S5 Gl ke 20 0-0F o 0T
S otias S OLS 5 bilokds o K uSS Sl e
e ULy e Jed Sl g0 s cazrl o
Jlo Jgud iy 50350 e 5 S g o 5ie (]IS 00 50
rl o ls gla (s ool S S gLl oS
0 S O e b 055 VU pland i Sl azl)o
i 510l ml 5o ol anlllas glaasl s 50 5 Lzl ys ple
oS K5 sl 5 Sy Ll o5 Ol &5 5
Jsmem o3batl a5 5 (ol ¢ G ¢ (255 ¢ 5o )
3 U Olg5 ooy ol (slacnd 3 g s 5 6 sl 5 ltde

O 5Y)
Lo el b o S5 (ST 51U e bd
ﬁwcﬁﬁawﬁ‘yu@m:\ﬂjwjtm,;
OT 53 35 50 ks 3130 oyl (it L1558 0y 5 by
Q\iﬂgo.m:)b)’\uﬂjo:ﬁ&;ﬁi@x‘gu\:&\}:@
S 52 S S e Gla o S e Me O
s e JS 8 035 Jos G F 4 Gy 2l
Sl Calisen (slagsslas Olays 53 1) 5 ol &S o
b cd s ol 5 o g me (F-0) W Hls Ty el
sl o Sl g 4l s Sledld T Gudns ol
Ola,ys Ol g5 oo Gdms slw sl o Slays ol s
(S 3 ¢ s S gy ¢ Hrie s OIS (sl les
SBEASL LS 5 oS b ol (S S W
Olays sy o 0551 2 5 051 sl )8
SN Bl ys 5515 o5 6 8 0 5T pmnlos
5 Cads o] e (S L)l Oloys ¢ e

jQMGMJ J_A‘)TGJ)JCKS.JLL& ‘:“_.Jj";’“ C‘f‘

1RGP GG /7 eo3jed 8)93/06w)S S}y eole sEMSs (alc alss


http://dx.doi.org/10.22102/19.2.93
http://sjku.muk.ac.ir/article-1-1375-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-06-30 ]

[ DOI: 10.22102/19.2.93]

90 () sane ()

a3 o 10 canbys 3l (6,8 g0 Jous 543 5l oyl sale pguas B ear by SWlar Jowe tA 1Y s

L odisS CBle Bl o ) Sl eslizal b DS 5
258 )15 bisl sy 555 2 "MBC

ool 2590 (2950 S 45w

o9 5T ol 3095 gun 3,516kl (b & guw anfllan o) 53
ATCC o siysl oS S skl ATCC 27853
Sles sl s ATCC 43890 J 115 2133592
ol 31eSs a5l L sw ¥ s ATCC 17978
b o l3T 05 Sn i Sl odks 3L )3) lagg ST
3550 (01,5 LVl @S 5 (6 phas dgd laOln Loy
s 515 szl

S S G905 g (HT 4 Cuglio S99 (g
e oS (ST 4 Caglin S b5 S
S35 g Sy 5Lt g, 5 (W) b ST s 68
Sl 65 (ST s 8 oslinel JET 0 gn Jsn Lo
CLSI" 2010 coud sba 31kl ol olias|
O3l 5,5 51 5 (VO oyl Jdar) s § Ol
Y Ol e S o men 3 65 g (5T gla S

> - Minimal Bactericidal Concentration

® _ Clinical and Laboratory Standards Institute
(formerly National Committee for Clinical
Laboratory Standards [NCCLS])

1R9R 5GG /7 @393 8)93/06m3)5 (S eole sEMSls (alc alas

(W) 6)57@;@& L0 (2o }QBT

o Gls @50 (leand 5058 ol (s p 5 ste 4
sodims S ol s g XRE sla s
e o3lizad Sy 8 T i slate 4 XRD' T
Sl 48T s 0S5 g yla 5 5kl d
b dlin 5 o) S AL o Sl ST ol
Skl &5 ga 5 e 405y shate pl (gl s 8 eslinal
cM%QT):ﬁJAJ.\i:)f&&@)aYO b s
oeslo3T 4y ab s o (sla 0 505T plonil 5 (s 2 (STt ot
23 Al ok 3 (01 ,g5) ewlid e Sl S e 5JUT
3,1l e Ol 4 45503 535 51 p S 0 LaIUT
238 5 eslinul 540

S Ol F (2950 Ao b (25
J&‘er&}o)@\é)}ﬁdhﬂdwgb)jﬂdﬁ@

&l{j)}@ug&f@u,au&m\%wu‘b{\,&
Cble Blu> Oy so an 0T s S s Sl
u_i\r}ﬂ:ﬁuﬁ._:lwc(MICF).\_&)ou)lp

'~ X-ray Fluorescence

2. X-ray Diffraction

3. Fango

* - Minimal Inhibitory Concentration


http://dx.doi.org/10.22102/19.2.93
http://sjku.muk.ac.ir/article-1-1375-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-06-30 ]

[ DOI: 10.22102/19.2.93]

BWATEVT: T LT LY [V AT O 17

olalin gL St 55 IS 08 e iS oo o)
SN 8 0T sl m o MBC Gy i 10 5
5 o BB O e baen 595 iS5l 03 8 e
OV w5 5 eslial e J 18 Ol gie 4

K 5909m N (50 99 Ly

o 03 3 e o Sn 558 (3l 5 s 5 gt 4y
ol b 5 SN ol er JET iy 5 5 Jaome Sl 4L )
o) s oslial ades o )luae /¥ 5 040 /0 L
Y sles 53 5L STl ps 5o, ¥ e 4y b ol ke
oA_&\A_?LglAAﬂ}ija,\.&@ﬂH\;@JuA?JJ
OT 3148 35 K o8 5 slay 287 4 ges Lk Lalls
5 S Slo oyl s 8 e (o S g &S5 35
OLE Y o)l o 53 o o (glay g Sy S
RO PRERANN

SobeT (s y

S5 1 0sa3T 31 s SPSS 15yl e 5 51 55k ol (sl
5425 8 1SS 0 e 6 s SlaleT s eslind
SlodeaT iy L L e lie 53 51,55 4 KL
NS 388 Oliabl g 5 L el (5L s

..\.1:)?

B 48k

e 6 gas XRF) o5 50T Co a0 ¥ 5 dsli s
Oy g s B ool 0l 0315 OLES 3 )1 el & g 5 o]
S 5 0T gl s ol a3 o8 s (o 05 8§
# 3u) b o3 Shls 2kl & sai b ans e 5o
N3 sme N G L (g pkes (2 A 550) IS5 (ol
AP < /d)usl

o2 40 gai 45 515 LS o 4503 XRD GIUT pioean
Halite (NaCl) sla Jlus 57 Jolis o (55T o~
53 st Quartz (Si0,) 5 Calcite (CaCO,)

3¢S 2 (ODgoonm=0.6) o3t 5 mle oiS” 51 2 e
3 oL S 0 /0 Sy 5uS slas 87 oL STL slaws &
Lo il S35 Ly 55k 4 (10 XV CFU/ml)
Lgb:;:;&Lﬂ\AQ.uA{LA%W)J.L:JfGEU
Cnglin (6581l o315 Sl 5 51,8 Sl 4y WY
Lo ps dla a8 el a5 g0 1SS S g ST
Ikl Sy b 5 L s 51 a o b o
(V) s 8§ s CLSI

& 905 (53l ookl

J! %"“t" Jldas ‘u;;"\”&?““';}*; “:-U 31 °’L‘T¢~€-’.‘
L KH2POs 5L dsdons j2d (o Ve Js (oo
s oSSy e s s S J N M kil
a3 VYY) Glos 5 IS 51 51 e & gas 03 ST o szl shate
L oslizal 4253 10 Sde 451 S sl

MBC olol 3 (529 0 o Cadld (o)

Ao b )y p S S 0 LA BB 45T ) ghiles
3 5 esliwl MBC s 1 oo (sla 4505 05,500
ﬂjdb6@|&jﬁ:ﬂwa:bj|w&:ﬁo§d‘
) sl 358 e ekd il sla (5 STl I A5 49/
U (L 503 s OIS 51 5 (g5l 03LaT 31 s 5 5t
GIY Y/ D /8 Sdre o 5 (g/m)
S e 0 a0 K s ags (/0N /Y /00 /)
a3 00 3pd 8T Opmin Jpa il S8 Lo
balies U 5 odd 039500 ¢SanT &y g0 0 31 8 il
A gl sl Sy s LS 05 S
51 e /Y QO CLSI 5kt S 55 b aslsl o
518 2 (ODgponm=0.6) o35 4 ale oSl
031" CFU/ml & ,508 Uslas 457 oL SL slos
@wﬁdﬁuw@dﬁ)xﬁg‘&J%#M
VVLSLA:):@LW\AQAJQLA%W}J{:J?
ol OLE (S 3l oy Lk 0305 51 3 31 8 le ax s
0T 348 oo 5 By a8 51 gl 0l

1RGP GG /7 eo3jed 8)93/06w)S S}y eole sEMSs (alc alss


http://dx.doi.org/10.22102/19.2.93
http://sjku.muk.ac.ir/article-1-1375-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-06-30 ]

[ DOI: 10.22102/19.2.93]

Qv (ish) sans (e

o @ gad oS ST Y s

loss Jgo 9 B9z g0 ho3d
Sio, Ya/d-
Al203 A/ .
Fe,0; R4
So; Y10
Na Y/-0
K50 Yia.
Cao \o/-¥
Mgo FIFA
Cl 1+/AR
Tio, «[FA
L.O.L \Y\#

Fango 4 e o5 50T .Y gt

Sloss J90 9 397 gn w2

Sio, ray.
Alyo; \YY.
Fe,0;3 aIryY
So; LA

Na \/#Y
K,0 Yigy
Cao 11/A4
Mgo \Ads

Cl v/
Tio, 44

L.O.L 1A

1RGP GG /7 edigd 2)93/00m)S (Sib)y eole slElils (alc alas

S5y OLS 5 ol s egde Ikl a5 s a S
313 0L 351y gy gl Sy S

g 51 o (23 S0 Ao Slad )  slate 4 aslsl o
Sl &S se (BT 4 Zaslie £ 5 VL gL ST sle
S @y sl s s 8 eslizal olasl 5 il
GETHESG a5 (85 2 6l asm B) (s )50
Lo 3 5 Ao yd il p ol Sl gls S 50
ol Sl sla @ JS o 03 &S5 g (ST w0 pslis
el 0 0313 QLIS ¥ J g 53 65 A (ol

s S s BT & Cnslin (oS O Ladeiie I
S 68 a5l e g YO 1 cokd (65T par (5o 4
4{xsﬁei::}ﬁo;;Tgu,u“;}lea;u;K@)l;
Pl s 5 s Ol oLy sl 4 gl Ol s
N8 el anse e 0T e o 4 pad oiiS e
ol ol el ot o3ls BL B g 55 s 28 S
Ls Ses s34 3 oL SL S Sl o o b
(MBCop) sty o +/F g/ml ol oazis” c ke 5l
Ll /¥ g/l s ikl gl &g g p Shle ol oS
OLT ey 5o Cbls 1 ool i g0d gk 58 (o)
(53 33 e Gla g oS 5l 0L 5 S
Lo 4 3 ol iy S ALBL (ol gl Sta 0 5 ol
s g ey s ST gy (sl iy ks 51 sl

..Ll:)f osliznl GMS brOth A.l:._::m

7 .
- Clay Mineral
8 .
- Glucose Mineral salt


http://dx.doi.org/10.22102/19.2.93
http://sjku.muk.ac.ir/article-1-1375-fa.html

e (3La30050398 Uolgd Gy 9A

&JQ&MQF&:S}:{&TQQ}UUSJQ"YJ}J? .

Resistance rate of isolates to each antibiotic (%)
Antibiotic Disks

P. aeruginosa A. baumannii E. coli S. aureus

Ceftazidime - > 20 > A
Kanamycin -— — > g > A
Penicillin -— —- — > q.
Rifampin - — — >y
Gentamicin >4 > Ab > Vo > A
Amikacin > #0 >, > B, —
Ciprofloxacin > A > AD >4, > v
Imipenem > Vo >4, > A .
Norfloxacin > At - > AD > A
Cefotaxime > >4, >AD —
Ampicillin -— — S _—
Chloramphenicol — — - L
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(P<0.05) 25,5 51,85 b bs 6 305 olad (5l onslie (6 8 (ol 5 (s 2 03057 *

02350 S S b sla wiga 595 n MBC bl 2 St o 05 ,Sn 45 S1F Jgar

MBC (g/ml)
Standard Strains Rang 50% 90%
P. aeruginosa ATCC 27853 Vit N S
A. baumannii ATCC 17978 Vst — _—
E. coli ATCC 43890 Vil N -
S. aureus ATCC 33592 sl _— -

Clinical isolates

P. aeruginosa ATCC 27853 /D i «/F
A. baumannii ATCC 17978 ¥y st /F
E. coli ATCC 43890 o Vi «/F
S. aureus ATCC 33592 /P /D st /F
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