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The study of identifying E.coli bacteria using a combination of liquid
crystal and graphene- iron oxide nanocomposites

Fatemeh Dadfar, Narges Ansari, Mohammad Mohammadimasoudi, Mahboube Esmailpour,
Marzieh Khodayi

Department of Physics, Alzahra University, Tehran, Iran

Nano-bio-photonics Laboratory, Faculty of New Sciences and Technologies, University of
Tehran, Tehran, Iran

Abstract- The interaction between liquid crystals and graphene-based nanocomposites is of interest for use in
biosensors. In this study, E. coli was detected using a combination of liquid crystals and graphene-iron oxide
nanocomposites. The nanocomposites are electrochemically prepared and have a saturation magnetization of
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nanocomposites with liquid crystal is used as a sensing system, and by placing E. coli bacteria on it, the bacterium
can be detected using liquid crystal changes. This detection was recorded using a polarized light microscope
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(POM). The recorded patterns and images showed well that the designed sensing system could detect bacteria in
a short time and with high accuracy.

Keywords: Biosensor, E. coli bacteria, Graphene-Iron Oxide Nanocomposite, Liquid Crystal, Sensing Systems


http://opsi.ir/article-1-2544-fa.html

[ Downloaded from opsi.ir on 2025-12-10]

Ol SE9558 (55l 5 (ot ST Grend ez 5 Ol S5 9 Sel GuliaS etia 5 Sy
VB o VE VY ol liss lsal olyan dpgcd olKtils

oz 5l aliBue slaaie; ;0 late jonalS il (nl 628
LV-1 e Togt oo (65 bas (slapleys 5 (g sl K
LC o s slojSam o llr (e
5 Bam ail e ol 6,5 Cobls g s oS belgs
o.él; _ O.mT S o jemelS 9l 3 eolaz! LYy Q—.’.‘
pl sl ol ol &8, sl (G/IONCY)
VOV IWE1 DY-N PFI WIS L= WIS N NPV E SOWRP T S Snouee
E .COli 5,551 o)l S & g aiien Jlsj95 5 YU

Lol 0als 0ols aSeis o) 4

Ldiged samtd W9

JStie ooy 2SUl plesaz I GIIONC gans sl
Olsre a0 o 09 xSU aS el ouls oolaiwl 09 xSl 4o 5
AW Cow el ¥ Sae 4 loduz 0gd oo ol VY
dw B cpl g ool lox Lpal lawg diges pwablone ;8
)| 6‘°)‘5 C).]a D¢ 0 sl 50 9 )Ja.O.c u.j L 4
ouds ools las VS [0 eud jiiw (gdiges g yledus

FRRV-P)

SO oele plas STy gy bR Sl o
ol A sl Jloye ol Canl 5l pls (soole
Jolod Conijlo i S po alepls D90 4 STy
5 SN by sty Gl Kes bl sl 09d e
055 o 08 U G| Sl 6 pSesluil (sl sisdd
DI as b3,me

5 o) SN lrais; o alLdS gleass o
sl sl 5 51 eolaiul Glaandisn slaslyg,
drns g Vb Comsla 5 (6,5 5le s s 4 (LCSY)
oobol  aS wes golse LCS 1,5 d¥-0] coul axsly
5 03903 eliis 1, 355 g w395 ol 5 VU s £
Sl Sosles msle Jlws )5 caole slo Jlis )57 glgil 51 SO
S ol Gl g o Kilueal 1 sl JgUge aS
k_';i“'“"‘ Lng.)).g)ls 9 Oa‘? ‘U""L"”‘ Ry g Aliwd
sl Slgl )3

@SR Jodo 4 G35 gum 90 sosle o3 (5o
O Jlasl ol 5 YL a4 mhe cows
5 Colas g co ulidl Cel sy o sSdge
Cla o s Grad 4 5 Sy (sh) slo S
IFlecl oo 00,5 4 iowiw slo piw

Do @ 58 DS glL 81T slejlislugl oS S L
Lol (b 5 alboed Pl lsiss CaiselSsil
L colae Shs lls by 55l (pl caion Sgmps
6&05;14..\49...’ (5)‘).5)4 u...l.:ngwL..n Lg)lf)Lm Sy
cel gL rplas il oo (o8 5 (oliond ( Sole

'Liquid Crystals
" Graphene/lron Oxid Nanocomposite


http://opsi.ir/article-1-2544-fa.html

[ Downloaded from opsi.ir on 2025-12-10]

Olrl Sgsd 55l 5 (cwiige S e loz 5 Ol S 5 Sl (AT et 5 S
VE- o o VF Y el g o8l oo g ol

@ O3 gl Bk was o gy Siled 4S9 g5l 5
S >l a5 59 oo ool )18 g Ol plax j0 )l S,
Sbrgl sl GBS S5 B3 5 s & s 38 Uil !
15 ombline a3 Gl cdale sl 4l mess
sloiobeyl § wibe (Si9 deys 0 LC s
ML lade e 098 oo plol Solad 5l 50 ,lais g0
S S 59, LCS L G/IONC s 5l +/-¥

D s A
GoF Sy See S9) g ond (b S S
o)..f@ SRl deleie Kiidad g0 o aS s
SR o5 by e Sygo 4 LCS o5 slSn
LC oog staSls g0 Cuols bl (6099 555 o 5
3 pgs Siakad Azl )3 098 e B WS Lo
2SNy gl SO 68 @Sy See py )0 5 035
LC L G/IONC wgei g .09 o sstline >g,5

)é | 00 somlive L_,;.Jas 6)9" uaimjji:.c .'a.ua.) aS
RO IPRWIPXIRS ul.a.m.! Y Ji..;

+

300 pm

033 LCS 5 GIIONC 51 o5, My osSg Soo jageas ¥ IS
sy 00bo

L,k 0yge (i) goole 51 +/V ML jlade s al> o yo
LCs L G/IONC o5 5 5,V ¥ X V+* cfu/mLeas,
P9y S py pobal ;3 Sl 4 az gl b ogd oo du
At |y (Fay godle g9 Olgi oo B () Slge (51
E .COli (¢ 5L g3y ool 50 (s 8590 (a3 s00le 8l
« Enrichment Brot(Gn) Gn co:s Lo 5l 5 aib oo
0975 3l slolazybo ¥ ISCh )3 098 oo oalitul J ;S plgre

olyor & LC Ltomin whs (saliws 40 (555 (ansis

G/IONC e uLoM o)|5 C)‘b :\ JS.w

O 5y Jloel b cdigod 3w o loondig xSl a1 )3 )0
J5i5 glagyg 4 ol g ool Sligu w28l 5
aslol NAOH s g wgd oo 40355 095 (goains
Joloee 5 o970 Ol 095 oo 158 5 Jolme & 00
3 o 2gbise Jos OHT 5 HY w5 0a 0,
5 SOFT lagg ol o ey il Sos pas U
o NaOH S cpoimmen ol oo s & Fe'™
slaog 35 Jlel L 5 oad 4326 OH™ 5 Na*
o 31 4 by 99,9 5l WS 0 &S >
4 S057 slagyss 5 ooludl 3lisl als iy Tp 2815
1y s2a5e 35 ol 050 Joas Oy 5 SOy slajls
)9 O8I Az 50 9 03,5 3)ly CdlF sladd g 4
NaOH S ;o5 adlsl b Dloe s @ o

oSSl g ol sl eolawl bosad i gdiged

(VSM) 2l giw mblito 5 (XRD)
a3 oo Lis VSM § XRD s s obaasin
RS (3O JCHIN SRR PIVE R SR
SSloly plae 5 (Ms) gLl jiblise (slylo 5 00
Sils a5 el 0Y Oe 4 FF/AA emu/g L Ll . (HC)

ol digad 5090 uabolinel )b o gan

Sow 4« LC LG/IONC oS 5 6l o gl po 0
30 Jgibie y0 o 0usST,, GIIONC @l )35l aido ¥
(Ao (7 s 095 (g0 0303 8 Sgusl 2T plox
50 S EY mle Jly 5 4 0lydsil ol Jsloro |
9y el VY Se a9 o0 adlal wols 13 Sy 595!
b 0gd w3 Jol5 ok 4 Joile b3 pF (oo )3 e
1S SO e pledss SOl eolainl b o oyl
4 (nl a4z i b Qg Wgd o0 03j00 S 5 S o
SIS e 50 cwdblise oo o 5l Slodes Caond


http://opsi.ir/article-1-2544-fa.html

[ Downloaded from opsi.ir on 2025-12-10]

Olrl Sgsd 55l 5 (cwiige S e loz 5 Ol S 5 Sl (AT et 5 S
VE- o o VF Y el g o8l oo g ol

nis gl LCS L GIIONC oS 5 5l imgdy ol o
LCS 5.5 caz )0 pss .ol oas sslaxul E. COlT 5 250
IS Lo 5 555 3l sisei gl 9 Sl el

S5 5l 6y lgi o LaiS by, ool el o

S w2l,8 ) g g g b 1S elsil gy (S5

b wo

[Y] LC. Clark Jr, C. Lyons, “Electrode systems for
continuous monitoring in cardiovascular surgery”,
Ann. N. Y. Acad. Sci, Vol. y-y,00. 1, 00. Ya-£5, Y 4#Y.

[Y] RJ. Carlton, JT. Hunter, DS. Miller, R. Abbasi, PC.
Mushenheim, LN. Tan, NL. Abbott, “Chemical and
biological sensing using liquid crystals™, Lig. Cryst.
Rev., Vol. Y, No. ), pp. Y&-0), Y.\ Y,

[¥] P.Popov, EK. Mann, A. Jakli, “Thermotropic liquid
crystal films for biosensors and beyond”, J Mater
Chem B, Vol. ¢, No. v#,00. 5-#1-0- YA, Y- \Y

[¢] Z. Hussain, F. Qazi, MI. Ahmed, A. Usman, A.
Riaz, AD. Abbasi, “Liquid crystals based sensing
platform-technological aspects”, Biosens.
Bioelectron., Vol. A2, pp. YV =YYV Y7,

[¢] CJ. Woolverton Corresponding author, E. Gustely.
L. Li, OD. Lavrentovich, “ Liquid crystal effects on
bacterial viability ”, Lig. Cryst., Vol. Y'Y, No. ¥, OO.

FAV-FYY, V.40

[%] CIL. Justino, AR. Gomes, AC. Freitas, AC. Duarte,
TR. Santos, “Graphene based sensors and

biosensors”, Trends Analyt Chem, Vol. 4), pp. °¥-
T YOy,

[V] A. Singh, G. Sinsinbar, M. Choudhary, V. Kumar,
R. Pasricha, HN. Verma, SP. Singh, K. Aroraa,
“Graphene oxide-chitosan nanocomposite based
electrochemical DNA biosensor for detection of
typhoid”, Sens. Actuators B Chem, Vol. YAe, pp.
FYO-FAE, Y- \Y.

[’ K. Yang, L. Feng, H. Hong, W. Cai, Z. Liu,
“Preparation and functionalization of graphene
nanocomposites for biomedical applications”, Nat.
Protoc., Vol. A, No. 'Y, pp. Yray-yf-v, v-\v.

[%] L. Zhong, K. Yun, “Graphene oxide-modified ZnO
particles:  synthesis,  characterization,  and
antibacterial properties”, Int. J. Nanomedicine, Vol.
v-, 00, va-ay, v-\o.

ools Lz LCS L G/IONC 56 ,xSU 5l oads csalive ygleas

G/IONC sl 45 (5 555b Ghomin pimms 0,lg bV IS

s) osle 65l> 0l Cud gl G‘JA.Q a LCs L
oley e g 09 s S bl o Lo SliolesT sl
Gl ,iSLasdo 0 Hley ;0 aS 0 ad 80 VO Sl 2
Slsngal Jlo jsb 4 aial ools janid (&S by,
IS jo csS e o ELCONT (6 551 e 5l o Sy
dg. oo 0doline yglai (0 aS jeblen .l onls 03,91 F
ol LCS (5 yns 5 (oL 0o slm] (slagS!
2 iz b JyS laame g ECON (6551 ansess
.)5.....»‘54 [nl.’>u‘ YL, S8 Lo ool uai«.‘:j)im l.a 9 Gl.«M

. .

sty odle lgie 4 ECONN 551 (@D) b oy Ken
ey o3lo laie 4y ciS s (C,d)



https://www.tandfonline.com/author/Woolverton%2C+Christopher+J
https://www.tandfonline.com/author/Gustely%2C+Erin
https://www.tandfonline.com/author/Gustely%2C+Erin
https://www.tandfonline.com/author/Lavrentovich%2C+Oleg+D
https://www.tandfonline.com/author/Gustely%2C+Erin
http://opsi.ir/article-1-2544-fa.html

[ Downloaded from opsi.ir on 2025-12-10]

Ol SE9558 (55l 5 (ot ST Grend ez 5 Ol S5 9 Sel GuliaS etia 5 Sy
VEe o et VE VY lpl el lgal o)l ez aupds olKiils

oxide-based materials on phospholipid membranes
and monitoring antibacterial activity”, Sens.
Actuators B Chem., Vol. Yo£, pp. YY-A+ Y YA,

[Y+]Y. Wei, CH. Jang, “Liquid crystal as sensing
platforms for determining the effect of graphene


http://opsi.ir/article-1-2544-fa.html
http://www.tcpdf.org

