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342 Cibacron blue F3GA Magnetic PHEMAbeads @Cibacron blue F3GA
n/a IDA-CU? Fe,0, @ IDA-Cu* superoxide dismutase
476 -COOH Fe,0, @ polyacrylic acid Bromelain
605 -COOH Fe,0, @ polyacrylic acid Lipase
n/a protein A Fe,0, @ cellulose @ protein A Antibaody
133 artifitial protein Fe;O, @ gum Arabic@ artifitial protein A bovine haemoglobin
207/2 IDA-Z? Fe304 @ SiO, @ GPS @ IDA-Zn* His-tag proteins
n/a PMIDA-Ni? Fe,0, @ PMIDA-Ni* Lactoferrin
164 Heparin Fe,0, @ PGMA-EA @ heparin
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1gG = immunoglobulin G, PEG = polyethylene glycol, CM-CTS = carboxymethyl chitosan, Tris = tris(hydroxymethyl)amino-methane, IDA =
iminodiacetic acid, PGMA = polyglycidyl methacrylate, EA = ethanediamine, PMIDA = N-phosphonomethyl iminodiacetic acid,

GPS = 3-glycidoxypropyltrimethoxysilane
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61 pg kg -10/02 Square wave voltametry Modifier of electrode Ochratoxin A

62 CFUMIL0* x 714 Electrochemical biosensor Modifier of electrode Escherichia coli

63 CFU/mIB/18 Electrochemical biosensor Modifier of electrode Salmonella

2
64 10° <42 Electrochemical biosensor Modifier of electrode Bacillus anthracis spores
spores/ml
65 ng/mL10 “x5/6 Biosensor Modifier of electrode Orgz_in_ophosphorus
pesticides
66 mg/mL0/01 Biosensor Modifier of electrode Glucose



http://nsft.sbmu.ac.ir/article-1-1407-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-24 ]

245

1392 ol 2 o lasd it Jlo el i qulio 5 4355 pole e

JsSbe (b Sleslaal L ol LSen 5 LU (6,505 Geions
=5 S (bl OIS g Al 1 ek )
5o (chrysoiding) pogus ;> s uSo3lasl (glp cuiluinss)
QAT A g 0505 A g (ot sladsed
(1) Sy o) 51 Jse 6/19 x 107

Lsgs S oy (65055 JoSho 5 )3 9l il a4 51
locyjgallicnl oad (Byme Slidon glaog S (A »
Sl ol 5,50 sll el oael s 4y cunblise
Olyd il ags Gly o by, o) Ken g Wang 1,5
gl 6l S JoSde (g 4 0 Plal (ool
2(72) wo 5wl Slie slodiges jo gyl solas]
oolizul 5L olasl by (gl o 23Lol 0,8 i 51 anlllas oy
ol oa ools Siales Wl sans ol 4 S jo o

Sl e b3 lie 4 Wl 0 a5 iz el
999, LS 4n aaz ol )15 JoShe sla poy as
bV edb s cnin S by (polaisl o Shee
lo ook Geizen 85l ol 8 Baa JoSle ya ol
Dlyie iy il e i sl L ot L5 Jy S
aile salizee (loo )5 (6l ion el Jlaws olalusls
2 relie part s (pledisn 5 plerd slasslolax
3k gyl ale) g (g sla K

(A)

A
Fe,0) TEOS

(B)
OH OCH,CH;,
+OCNH;CH;CH;C—Si—0CH;CH;
OCH,CH;
0 CH; I-{triethoxysilyl)propyl
estrone isocyante

4909 Bl s 9 5 lwodleT slagsls
ok LS JsShe (g, oy (6580 JoSho (5
&l L b, ( Molecularly imprinted polymer)
(s MelS &g s wiilgs o 45 Sl sl youly 0
o=l Jls ool b .(67 68) wias jasxis |, Gas JoSke
O5Neals g ale (anlae )l 3150 (B 55 b,
oS Sxdn S $9Sem Cud )b sdign lacols
| (G gm Siiiw 3 g iole 4 gw s pas
b = ek S Joshe b9y arwss 5y cnl 5l ol
Ol 5l ol B @y e Wl o (pblise 2,5 536
G g S Ly ol adl o g 0si WS _iie
5 o> 40 v Colus o w0 ( Binding kinetics)
(69) o)) ,Len g KNG .ossles slowl YU (gobgm <ud b
ol g anly 1 ey )L JoShe (g, a2 ], 23>
Shes 50 Gteldew o35 glml gl oupblas
ool s 4y aseid a>000,S olelid 5y olSL
039 i 1o 0,5 9,5 1416 HPLC-UV L 5JUT aliws
a9 SuSS ol 5l eslatwl b i e g Zhang L el
A a ol a_wilgs LC-MS/MS s (5,5 LS
SrSoihsl sl i 2 059,50 16-208 (o jaits
50(70) anl cws s jo pLSY Ly sla S g

Q  CH;

dibutyltin dilaurate, THF

A

OCH,CH;

OCT-culcnxc'H-_rsa—ocuzcn,

H OCH,CH,

EstSi

(72) souky 585 JsSho gy a1 (mpblite 3l 320 Jorlye A S


http://nsft.sbmu.ac.ir/article-1-1407-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-24 ]

948 @uld g (25 Ao [ g puabliio S35k (lady )

246

059,S solatul ol sladiges ;o Job BLuS 5 (5 5o !
s oy gl b o Lalis oy Jgib s 5.(79)
20 HL ¢ Jgitio (yo,5 adlol g Jo yrgin o0 5l amy g 0
£5) sl 0555 ol 5 B35 HPLC-UV i s o 5
e L1y Loyl FesOp s 5ib ol (53,55 IS
Sloslawl b ozl el JuoSS 51 g wiols idigy (oS0l
LS 5 oSl 2l olKass g sl dus! 0oy 1 Jslomo
5 ISt 5o sl sl i, (80) wiays winly 1, Jgé
Cawl o oole Hlas Soleds & g0 A
Ly oot ool ciife s 5 51 o) Kon 5 o8
3 e ol 8 e L iy (6l ol S SailS
oandis a> polie (55) wisges eolitwl o (slodiges
9 P9 (S o sy e JLS SIS Gl by, 00
Sgr 5 g p,5 9,500 0/2- 018 o5 yo puedls
S3x 5] gaz ISl obliie 15 5L 5 oolil
S35 (emebline (line S S L e ladiges 51,
> sladigas jloslital o8 4 plplo S (oo ol 9
S Sl (pizma 5 YU Lalis glo 9251 4 lgs o0
58 ) asdllas ,0.(53-54 (79-81) coil cows g
oMol cnbiliie 1,3 gL 5l eolial b () San o 58
lyd 6l ¢ (54) Slglea Jawsgd maow Lo oa
by gl (bte (655 s b ol ol quibliis
S ez b ole s 1) o 5 05 5 42 (58)
a5 ais S gl ol s g 5 1
S YU Ll (slo,gn51 5 by Jlon by panseis
L gl gl o5 amo o ol (4) Jguzr 50 09750 s
@5 Sl | (pnblise D13 5L gl ael> 56
Olgisn il ul (655 I L eizrer el 10595 5
LSS oloj 8 ol s 9 5 VU Lalis 556wy
L aslin o 6l slol b pasbline slasdls il cos
25 sbalie hls (g Se sl L pyss o sLoSl>
SO @ (parbline ilalaz cde @ oy GhalS
gl ¥l ool 5 s e 4 a8 3l 45
s 6l
oBKiolo;l yo Ldl> gooluw yiw

Solid Phase ) v—ol> 3L8 Lo 7/ sl SusS
52,5 (SPE) sal> ;L3 L &l 5wl i(Extraction
Sime g A sloadisS xb polie s o (slos s
aS sl 5B Lzl o ml) Glbodls b Wld jools
Gladaxde Job jo b an @3 ¢l iyl Sg,5m ol
T4) oS o wal Loyl sl 1, oYU sl o 2l 5l
ol (Folw s wlgs o )3 5l mhaw 3,k 51.(73
5 Lﬁo] QL..;T 6)51 Bz o gumblie O3 gL K0 Cy e
o=l (2l cnblin Gl S SaS 4y ol
x> sloadiges 5| 5090 sladiss glyiul o (S
Sl Ao 50,5 Blo by g jai yile Jolie Bis cle 4
2k Oedsl sl ) 8 gty el e
e—bliie Lo Jal> 5,58 lyie cos 1973 JLo
oolazwl (77) 5,5 #,las ( Magnetic carrier technology)
9.)[_) aS Gl ool s o ).,.>| LQLQJL» ) 6)9L».9 ‘J.J| )‘
6‘)—’ J‘o.}.;" )L._H.) @QL> u|9_..c a4 ‘rM!oL.sm ul)o
50 1098 oolatl > slodigal 5l ases Zo C‘/,z.w;‘
slopo 5l gl el (b laghs, L &S Jb
] o‘/.;o.b @‘3‘} Mo L) 9 ULA) YL)
$ 5l ool wl (s o (soguze sl i)l yeuSL
g dalss g 0 SPE Lils loie an cwndbline &l )3
‘:L)_c o|5_.a S22 9 ‘fﬂ L;Lho.).;g}” 9 s‘}?‘ Lg):fo)‘b}‘
)‘ (78) u‘)&o& 9 g_i)}..q |) ‘_}u)‘; u.Jg‘ ] 00 )"‘M
)l Lgld._:y 99 ‘5_..»..‘.49.4 L_J 0% C)l..o‘ Fego4 g.;bb 9.)[._..\
Sl S sl g Soslail g Ll i lp duwl S5
Slagmslsss gl jlan Llwis s @l sl 5
Voo 10 S I8 sl 5l ooliiwl b qouze o] sladiges
s ohsly gl gl 1) ol Jolxe [Yge
L X3ge5 3,5 HPLC-ESI-MS" v
Olomie dn guablise Old gl 0 p)l5 L5l sl Lo o
ey yo 48,8 &g Olalllae 4y bgpe s 4 Jguz 5o
)‘ u,».)bl._io.b 9 6L.0 R PR 6)91 Q)f @‘AL Q‘yo ).JLJ—‘
9 .Ia..._.l.:u o 6‘)’ CTAB L) 0L cM}: Fego4 ‘—")3 9.:[.;


http://nsft.sbmu.ac.ir/article-1-1407-en.html

2l olge 36T ate; y0 cwabliie o3 b b o plovl lallas 4 Jgus

& 0ylet (AP o> et <l bl gl
78 10-30ng L* HF;\IA‘SC/KAESS - Bilayer decanoic acid coated Fe;O; NPs Triazines ol
79 12-34ng L-1 HPLC-FL CTAB or CPC coated Fe;04 NPs Phenolic compounds ol
80 7-20 ng L-* HPLC-FL CTAB or CPC coated Fe;04/SiO, NPs Phenolic compounds ol
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In recent years, the scientists have focused on nanotecnology and its applications as the most important
fields of research and development. The use of nanoparticles offers many advantages, due to their unique
size and physical properties. Magnetic iron oxide nanoparticles have been used in many fields, because of
their unique properties such as large specific surface area and convenient separation in magnetic fields.
These nano particles have been used for enzyme immobilization, protein purification, and food analysis.
This review describes the basic principles and achievements of magnetic iron oxide nanoparticles in
enzyme immobilization, protein purification and specifically in food analysis and also their contribution to
food sample preparation methods. The presented information shows that magnetic nanoparticles have high
potential application in food science and technology.
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