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n/a Fe,O, @ amylose - Chitosanase

ede] (abline SIS 9 e 5l A sl
095 by olaid et (polaisl Sy o5 olanlKI L
009 (molaiSl Al Wgd oo Sl NI g g
il oads SL31 L8 51l S5 000 (eigy 4 Cumd Ly
(34)
4k 2 Loy (mrblite silobiz S 015 Joeo!
(5 9) 4blon ki 2 s 205 (5ol
Ol g Ay s jab 4 LA (eeiiies 39 50
ges d alol> D3 s 5 Wb (oo Jate (mpbline
DAz g oAt ii 1) ;a0 lactign g ond a8l
JSb s polais ] WS i 8 by, 50 05 (o0
JSi5 350 e Lo g ot a8l aigel o ol
$U by 0sd JoSi5 puSleoS G 1020 o0 oSS
o9 m ilwpalls 9058 0l (panbline )
ool 5yl S, Cle @y cppiions by 5l S
el 00 ools ioles 2 JSii jo a5 565 )] Ogds oa
Dol (sbliin S5 5L L S5 3,90 slo 555
bl Sl ool wl Ly 5 050,85 e ol 0nls

Slocnsiyp o ol dgd ool lapySg p plo 5l )5
ol (g5Llaz g Giog i 4 e aiz U Hlai 550
ol celio oai gl G S 4 Colys o g 5 alls

g ge 22y

5 et LB alie 1L 3505 uyiws yo VA

e Casl (o it az ST I3 ame eolistwl g 55wl
Logos 0as Sl sloes 3ldgd il cdled als o
PH =ln 5 63V 5)lnl 5 fia same ool Co LB
Sntize s & oSy ol s bl o0 5 Sl
RGO VS U WO CEPRCH N PSS, R PO
Aol 1y 3l olad )l wlg oo by onl 4 s
(30-33 28 23-26) wns rals 1, T cé, 0 g 00,5
9 4nds )3 (et (A Loy L9 (5l Al
il LA 5 gjlliz oS o Uiyl Ll cosdhs
Coponl jl (olig ol g (s (S psle o la iy
Silw AL ) sla sy ol Jloys5 0 g3l
Ol S cco 5 (IS Ly S Jold Loy
aile glacosgame b as conl 5L 9 40,5 §e ila
L g wolitiws lias SIS dadsloe 4 039 R0l
Gilwlaz as (ol L ccwlol e ol ol LS & 5L
Olyd gl 5l as ool Kin el cosdd Ly, ¢ ownblione
Sl be, b bl )o 05d oolinal (bs; (pl 5o (cupbline
S Skl (og @y aiile g0k blie a2y (Siw
S peimne o0laiul g ool Hglegil YU wlae o
(9) ai salgs aiges 5l ki 8,90 Sl 5 Bl


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

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-13 ]

938 B g (28 Soma L g ublize @l )3gb glad IS 242

.O.
oee
e @

Ligand-immobilized magnetic nanoparticle | | Crude samples containing target protein

| g

[ ]
9]

<
L e
Q
@
o
o o5 e
Target protein captured on magnetic nanoparticle
Washing lk’.
L
@]
o) 9]
(o]

0]

Q
L ]

[0}
Eluting I

v

>
<

®e @
@0 o
P9 @®

Target protein Target protein eluted magnetic nanoparticle

(9) omebliie o3 ol S b iy ool lalin Siloss iales 2 U8

il LAl Gln a5 0ls (g heS anse g sagm VL
el ceslin ()5 eliie o latig

—blise &, gl o)L Sen 4 Nichkova |,
sl 5l e | FE205/EU:Gdr03 (go0aS uilinng)
a0y LS e s wiz legen LT sl ol e
5 00S uiliiag) i3 6L el Dol 1,0 . (47)
P9y 3l eoliiwl Ly Laptiory loyed ()=S0 jla]
Gl .l oa ooly lis 3 JSi 40 (5 ey 95 old
5 &lsloz ISel oaisS uilatag O3 il sbliie
S e S 5ol L 1, 5 i (sl aer
g S oo w8 5o il b g 0,5 Blo 4 5L (e
g ar |y Liaisn Glejen 5 paitiens LT o g, 0l
5 b e 4 gl JT el Jlasl b woolus g oS
S (oo iy Sl

ale LapeSg s §) S sl A 0 2 s 50

ol gilulaz iy, L Lol (T 5 Lags
Gl LAl 50 (35-46) cnl oai o)Ll cunbliie
O g e S (b perbline NS 5L L (s
YU s lanb s ool JTeasl sl G Ll oS
WSS az S1all o anje b g st (ol wgm bl
9 Yo 4 (omly led 5 (Sd 6yl sl
ua.)}su Lngog)f 9 (38‘39 ‘45) SoLap‘ 4.,.,.4 6&&@

Sl g Ol Giagd aliend 5 (So3d VL oMb


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

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-13 ]

obline polaisl silulaz (o) 4 dagssl (T 5 a5l ails dacntiy (s3le (Al .2 Jgur

S
‘ s bl el o9
(mg/g) ‘
256/4 -COOH Fes0; @ PEG@CM-CTS
108/6 Tris Fes04 @ SiO2, @ GPS@Tris
224 -COOH Fe304 @ polyacrylic acid Lysozyme
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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60 cells160 Impedance biosensor Modifier of array Escherichia coli 0157:H7
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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
81 0/11-0/15 pgL™ HPLC-UV CTAB coated Fe;O; NPs Chlorophenols ol
82 0/8-36 ug L™ GC-MS C.5 functionalized Fe;0,/SiO, NPs PAHs |
83 0/04 pg L ICP-OES SDS modified Fes0; NPs Mercury laé 4 ol
84 0/2-0/8 pg L™ ICP-OES Decanoic acid coated FesO; NPs Cd, Co, C;nNi' Pb and ol
85 0/03-0/06 gL HPLC-UV Cis functionalized Fe;O4 NPs ?(ieiziip:t%iaonnd ol
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89 0/5-49/5 ng L* LC-MS/MS Polymer coated Fe;04/SiO, NPs Sulfonamides ol
90 73 gL UV-Vis SDS coated Fe;O4 NPs basic fuchsin ol
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92 43-85ng L™ ICP-OES Bismuthiol-11-immobilized Fes04/SiO, NPs Cr, Cuand Pb o
93 0/015 gLt UV-Vis Modified Fe;O; NPs Fluoride <l
94 0/005 pg L FAAS CTAB coated FesO; NPs Pb <l
95 0/11-013 pg L ICP-OES 2-amino-5-mercap;2;343i3;:iadiazol modified Ag, Cd, Cu and Zn I
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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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