[ Downloaded from isfj.ir on 2025-12-21 ]

[ DOR: 20.1001.1.10261354.1396.26.6.13.0 ]

T oolet/ by sy Jlw (DOI): 10.22092/ISFJ.2018.115693 ool @t ale alas

b ool ZHo! Cugid 9 085 ST 59> 1 305 U L A0 PN (w5
3 o aa> (Yersinia ruckeri) (g 551y biww 33 o 38 (g8 CIlSS gu

(Oncorhynchus mykiss) S o y S¥T J 38 2l

" T O e dngmane ¢ OLiliaa, b g OLsle gl TS gm0 4SS b

“zoheirsaljoghi@gmail.com

sl oledsl lgtal Sats sl il anbs aslio suSiaily (o 658 -

Ol agdio aguiin oo ga 8 oIKE3 (a sle 8uSaily ¢ ard 5 9 SV

AEsslen (2132 dlse sl 5 psle sutayly (lie sl Pal 5 S phasly 65 S -
Ol wagdin (g5, Olaslsa

WA Grage 1082 &JU WA oo g teadls o @JL‘;

b 1l 6STL 0,8 a8l (g5l DS 5 (G588 bS5 b odd Mol Sy 0 STL s ST oo pl o
LSS b o Aol Sty e Sl 2580 15 DS S sl Cer 5 13 st 2asm AT s s 6 ST,
o ST odd Sl OS5 (Tetradecyltrimethylammonium bromide) wles » ool Joe 55 Jomdls 5558
Sl s amay 53 (FTIR) 5a3 0o a8 haS o Cib 5 (XRD) oS0l anl 3 owe Cich Slalllan 3 8 aslia
Sd 05 0,8 ST (5l O5aST CuyjgaS omed 5 Sz gl oY 5 (el Ll s el (b s Sl &8 3505 ania
53 68 b i 0 8 Sl 208 ke S 5 g 5s Gk i adlle a3 s S Jule DS o ndd
D3 anslie 5y s (GBI 5,GL) Al o il G s (OFsks Sews) Kaus el Gy, 9o b @@L‘JT bl
oslizal SET 8 bama 3 oS isled 5 8shls 5 SGU s, 3l (MBC 5 MIC) s, Sr do &l (ol (sl -2d S
08 ST ol O3S A3y pas dla L isg gl STl as Soolt s S8 ol o 5 Ol (Seps s mls S
53 0,8 LSl g5l O S (MBC) (87 (o 8L clils g e (Lo VYENS 5 O/SYE/OY (55w od Aol Coigy
S FYIAD cods 3ol oy Sdan oS 5 sl 5 4i33 Ve Ol S 53 2l oS e YAOV (Yersinia ruckeri ST s
VEIYA cod 2ol oy 5 0,8 38T o5l 0528 (MIC) S053k chile 58 eaalin aids Vo Ol e s 1) r,f
ST Ll 0,8 48Tl (5l D58 5 (i gy 0kd ol LS5 &8 5l Ol s ol ol o @B Ve 5o 2 r,f s
S S A RSy aglin s 5 il @&%UJT Lylid 5o b 15 ol Jalse Bl @bl 5 03 (68 09,5 A

23 edd ol sy ey (25 6L S5 B 0,8 a8 gl O S

(2950n 25 Caols 155y Lo i e glS il g gty S GV SIS

oo i 58"

VoY


mailto:zoheirsaljoghi@gmail.com
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.13.0
http://isfj.ir/article-1-1856-en.html

[ Downloaded from isfj.ir on 2025-12-21 ]

[ DOR: 20.1001.1.10261354.1396.26.6.13.0 ]

5 858 ) (55la 15 S LG ais B e

OIoSan 5 (Fsalus 5

65 Jamdl i (SglS COliSE ) (09,500 M ool
Sl al p (8wt s wlegn posigel o
el 4l eS T aS 5 5 Cudgiy ey (Sone
Slisles Jole i jolaie & Jb iSL ‘5..'] SlS 3

Sged ol 30,8 Glas

25 gy 9910
Ol yg bwgi ond ol Codgiy A
(Surfactant Modified Bentonite, SMB)
e F i b o 0,5 Lawgs sals 2ol sla y,y
3% 90 Yoo o Voo o0} CibiSE0m Joloo 4 ()
celo ¥ Gae 4 ol )5 le az 0 £e sles jo aads
i T L g o Blo alols Ly, e 05 035 o
# ) dels Cuigingli)l e 5wl b o
ST L g 00,5 Sz o5 il axy0 Vb sleo
Wl s yie e VY L o/A SIS o3lail 4 ASTM
OYAY () Sos g Bymhas 0555 oy 25kol 3s,)

10 wnST 9l (i b CujgueS antd
FossSoe 0o Cuols b le CojgeS angd jslaie 4
Jedl Sl il i) Jaa Voo o oliS o5
00 o j9) Aled Sy e ar g oad Jo Jloyi pad Sy
G Y2 Gl @ Jolowo gl o o, B Joe ol 0
e e Vo Gl 4 0,8 alST csls aslsl F/A
O D 005 o2 4l B0 Ve Do dy g 09938 Joloxe
A Blal ol 4 o hd o,k Ojgo w0 Ve S dgw
Ceelo il Gae w4 olKiole;l sles yo Iy dlol> oS 5
5 gl s Oy U skake ST L e 5 03 03500
(Lietal., 2008) ui ool gins

Slp (S hgy) widy e adlaio ¢ygo3l
Shersl wdy e dibaie 8 o3l Gralejl ploxl
Sgil 5l aslol jo ol colainl aee Colyjyer (b,
s S5 651, iy 6L osakisd
bamo gl ;0 ey b (08 ans apeg)l olisls 1 s 55
H9LeSl 5o 88 ale S g Sl s Jae oyl
Gld cuS wels ¥F o 4 o5 il a0 YV

4000

S sl slow 5l (o gt p el (65T L
a obele sl3T Bsn caio ;o YU golatdl slib; b
Tobback et al., ) col (LS 55, YT J;8 o
oolgils a4 Bl a5 oS Q.ll (2009, 2007
Yersinia ) 51, biew p 65U ol awb j1Sbg 0l
g )35 95 gyl (65l 5l e YL (ruckeri
o olnl 9 Gron il Coao 4y S Sl 9y
G .(Soltani et al., 1999; Soltani et al., 2014) s4
w‘ R GLMJLAM LS)"‘;L’ U‘Jl )| W}.q 30 Q?J

oolgls o, o, 4 (Bestor et al., 2010)

ol 1 oS 5655, YT 3B ogas 4 plealool;]
Furones et al., ) cool g lows ol @ o 465 op 5

Seodrs S jg0 4 (§olews 3le0 (g5l ;o (1993
Lol oaels 5 (53055 pomed ole 5 asily 5
seb oaalin w5 edlBgST Jxb Lol S,
Olpl 48 ey s,k (Tobback et al., 2007)
ObeS 555y YT U3 g)le 511998 Lo o L ol
Soltani et al., 1999; Soltani et ) o 5,155 a8
5 J5S cuz et Sl sleds, @l 2014
Sl 020,85 (5155 lex 5 Olrl o olew crl ey
(Turker et al., 2009; Tukmechi et al., 2010 )
5 2l dhal x5l Gilize plio ;0 ) SlS S
s o8 el 000 gpem Rl o Do
Sheslaal (WYY ) en 5 (Beorhe 0sSE)0i S
Sl 53 are LS5 Al oS 35 SLeS 5
Sl 00 pgwpe Sladl sl low Julge B> o 5
by 29,50 wo SloS 5 .(Ozdemir et al., 2013)
3,80 G35t S )0 99 sl Dy 4 o2 35S
;I (Dananjaya et al., 2016) wl 45,5 1,8 oolaul
Jolge B 5o ligiS wl p 29 wo Ol S
Akmazetal., ) s)ls sg>5 S5 sl e 9,5
soliwl 4w o (2013; Haldorai and Shim, 2013
Jelge Bl plaie @y oad ol (ow) LS5
sl 0033,55 el (515 55 b Ll 9,5
L olaS 5 5l oolaiwl b sl o1 5 o Gadizs ol o

Yo¥


https://www.ncbi.nlm.nih.gov/pubmed/?term=Tukmechi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24031591
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.13.0
http://isfj.ir/article-1-1856-en.html

[ Downloaded from isfj.ir on 2025-12-21 ]

[ DOR: 20.1001.1.10261354.1396.26.6.13.0 ]

T osled/ Gl 5 s Jlo

Ol M gale oo

Ve 4B, o 5l g dg g VYo Ao e /Y-
Lo ol lo cody o IS5 L an by 1) e
Dged iz Gl e A Gidy BT giie Jee ciS
w8 Kl 4 )0 VY 5lsSil 4 Lo oy hanmo o
do SIS Oled Cge ol Jeise cels YT ous
by slo IS aS 0gl o Ol 8, g9l ol
o ol yoaal oyleds BB g ounsSTy, Ll ,o 00,8
LR .%T@w@b SIS #8lg olass g 00,5 3,
Aee ciS o ol cldy ) cute JpuS s
230 O3 (g5 Ogmmilpwges olyen 4 BT giie
by obly jslaie 4 (05 wo OluS S L gl
SlaS 5 @Sk s Sl L anlio 5 6,580 g5l
ciS e ol oly ) (e S35 g Gialejl 050
b el Bl S e 4 (551 ol oo
Jaols S5 5 aglh cleSogll o pas 5 sl
5@%.4_»5&;[&5)3&)@44&@655%
o ol 5 S jshie 4 (LSh il e
asldS o (Sogll plaas gl ialesl 5y5e oS
a5 Y e olisbsl (ol (NCCLS, 2003 o
Ay CiS e (59, 0 lo S5 Siled el

RSO [T BNCION

dillaio Cadgidy digei XRD' 51 Joolo gulis (g
Sozge wSol 55 i 5l Jolo (coieimb Sgra0
ooy &5 ol lid mls el eal so gl VO USS o
sl Oldiw (oo, FV) 5,leS sledls lils 05240
(20,0 YOD) poiagll 5 psiin wuumdS cupss ]
(oo O cubl daws,s VoY) cud sl wow

A 8 (o) V) 75 g (ao,0 YIT) CogsSne

! X-Ray Diffraction
AREA

4 (V0x) " CRUMI) 0l So o Joles a9,500
ax,0 F0-0¢ sles L) ouds 0y BT gyl> ool jo
8 ol 00538l (558 (29,500 (ygriliges (B1F (Lo
0 oad ol GlaS 3 51 plaS o 5l 5 JelS s )
0eeST sl lgnS 5 end Pdlol Cuisiy) oS
OloeS 5 b Cuigin) wall S olpes 4 (0)8
oy o 0 alolB g LSS an b a5 ¢/ ojlail @ (s>
dges Slbl o Glad dle JSid sae ol ools I3
S0 SlaS 5 Gy, Wl me plxil Sly wels
(Lvetal, 2009) cul obos!
Siabesl gl e LialesT jo tuilel dlgd
@ .o oolaiwl Yoo ¥ Jlu NCCLS Josljgiws sl
w255 90 25 %S g 65 ojll g oy Holate
b . dele oud 3ol Cudgin 9 0,85 ol OliekS
aS O ygo s b ool dg) jo cus b, 5l 65T,
0o SlaS 55l Aoz sk |, o oo alg) (g 50 lal
G Ol5e L)RS VB 0, oIV kel Gsb oS
VoMl dgl o & s 03,5 1 (alg) 2 50 05 o)
O 5l a9 00938l Sl eta Jge S L
Dol Jae PISgla b ywl cyz b dg) oo S
S TR TN [PV PR NESK [ oy
LSy bimn @55 Ogmmibwg 51 (dg S
VF Ce 4y o 3 009580 0,16 S s Joleo olale
30 g A (5,188 Gl S ol Xl a0 YV o cels
@S 28 Ol 6 xS ol g gy n Cer sl
Al 549’.330?’ <Y c\’ (_gLe‘.)LA} A'_JJA)édséQLf.:S)J
d) 2 8L gl mdli Gl 9z B s
S o 5l i 9,50k Vel L) cenl psles SLlS
bl S lame g e Vs i, 5 ol
VT efuml g e s o Ses Geibios ol
Losbe slme 5ham LaySh (t)led b (gd (o0
o5 oo e sleilej S8 5 o See w5 LS 5
1) el cows 399 O LS 5 (0,8 do Glgi e 4
sl dgdslelas o slle (ST (3led (Sl jolaie 4
s serial dilution) JU,w sle <8 sals S5 leilo;


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.6.13.0
http://isfj.ir/article-1-1856-en.html

[ Downloaded from isfj.ir on 2025-12-21 ]

[ DOR: 20.1001.1.10261354.1396.26.6.13.0 ]

5 858 ) (55la 15 S LG ais B e

O‘JSMJL;GJQL.«JQJSJB

ELTT

2000

Intensity (Counts)

1000

i

o
0
o
l
o

40 S0 s To

b Sg000 dlibio Codgidy diges XRD 3l folo gl oy ) S0
Figure 1: XRD pattern of bentonite sample from Dyhuk, Tabas area
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Figure 2: XRD pattern of surfactant modified bentonite sample.
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Figure 3: FTIR analysis of raw and surfactant modified bentonite.
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Figure 4: FTIR analysis of raw chitosan and AgO-chitosan composite
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Abstract

In this study, the antibacterial effects of modified bentonite with cationic surfactant and chitosan
containing silver oxide against Yersinia ruckeri were investigated under laboratory conditions. These
antimicrobial compounds were prepared with bentonite modified with cationic surfactant
Tetradecyltrimethylammonium bromide and chitosan modified with silver oxide. The X-ray
diffraction (XRD) and Fourier transform infrared (FTIR) spectroscopy for determination of the
structures of bentonite and chitosan composite containing silver oxide showed that the surface and
layer structures of them were changed by modification. The antibacterial effects of the two types of
antimicrobial compounds on gram-negative bacteria Yersinia ruckeri under laboratory conditions were
investigated according to the disk diffusion and macrodilution methods. The results of the disk
diffusion method indicated that these compounds had antibacterial properties. The minimum
bactericidal concentration (MBC) and the minimum inhibitory concentration (MIC) were determined
by the use of microdilution method and counting of colonies on agar plates. The zone of inhibition of
chitosan containing silver oxide and modified bentonite were 5.63+0.53 and 1.2+0.16 mm,
respectively. The minimum bactericidal concentrations (MBC) of chitosan containing silver oxide and
the modified mineral clay compound against Yersinia ruckeri in 10 minutes were 28.57 and 42.85
mg/L. The minimum inhibitory concentration (MIC) of chitosan containing silver oxide and modified
clay in 10 minutes was 14.28 mg/L. The results of this study showed that modified bentonite and
chitosan containing silver oxide had strong antimicrobial effects and the ability to kill pathogens under
laboratory conditions. The bactericidal effect of chitosan containing silver oxide was stronger than the
bactericidal effect of modified bentonite clay.
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