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Abstract

Due to its special quantum size effect, small size effect, surface effect, macroscopic quantum
tunneling effect, magnetic nanoparticles have been widely used in magnetics, biology, optics, with
broad application prospects. The ferroferric oxide magnetic nanoparticles modified by dopamine
hydrochloride were prepared using solvothermal method, and then the application research of
immobilizing acetylcholinesterase after covalent attachment of glutaraldehyde was carried out.
The structure and property of the synthetic magnetic nanoparticles and modified products were
characterized and analyzed using transmission electron microscope, infrared spectrometry, XRD
characterization and magnetic property.
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Figure 1. The TEM of magnetic nanoparticles modified by dopamine (a) and grafted by glutaraldehyde
(b)

B 1. ZERIE()RE R ZBIERUE (o) H M KR T HYIE S B 5RE

DOI: 10.12677/ms.2017.79100 768 PR R


https://doi.org/10.12677/ms.2017.79100

90

1 1 1
85 - _‘nf»_i_.—»-v» ' =y ‘,“
. \‘ “,\' \\‘ ‘ ‘,\ ‘,‘ b;‘ ‘.v‘
80 | 1 J \
E ‘l 1‘\ \‘( \ A
i ™ Mo | ‘L A\
75 - o '\’ {R 1\ \“\‘ ; | ) "“'\
& 4 © o6 A W )‘. ( \ |k
= \{ | |
-~ =) \ \ | ~ } " 1‘
§ 70 A < z B S k ||
-2 = "' ﬁ ‘ | | [
7] - N A \ |
=z o | = H |
g 65 g \ H |/
§ . E § N\ (‘ ‘r" ‘ .,;
8 2 (V| M
y I
60 = — ‘[ | /' |
4 | o ~ \
[ 2 =
55 |5 2 g
. ,]‘ j g Nl %
|} - v
50 - S |
w
1 %
45 ; , . . . , : ,
2500 2000 1500 1000 500
Wave numbers (cm™)
(®)
. 1 . ] . ] : 1 . ]
I
180 = (|
[
L | ‘
R
[
160 — “ ‘
e 7 g ‘ ‘ JM\
S ) e “ | o\
o . || AN
\ ~— f 7\
g 140 7 'l’ N ' 5\ AR
- ~ i ;‘J ‘ /| = &
g | 2 N [ S %
: g T | [ &%
&= N v S 'Y "‘/
120 = o L J
o 2 I n _/
— ) \ [\ AN
] > & " \J \
o 2 RN
o =~ o
100 T = _)3aEn
REgs
= =38
L = -
5 1 . 1 ® 1 = 1 5 1
2500 2000 1500 1000 500

Wave numbers (cm™)
(b)

Figure 2. The infrared spectrum of magnetic nanoparticles modified by dopamine (a) and
grafted by glutaraldehyde (b)

2. ZEREEIR() R K ZBERRUS () AL AR AL T I LI IMEE

DOI: 10.12677/ms.2017.79100 769

FoBLRL


https://doi.org/10.12677/ms.2017.79100

e, MiFZ

(311)

W

0 20 40 60 80 100

2-Theta-Scale

Figure 3. The XRD spectrogram of magnetic nanoparticles modified by dopamine (a)
and grafted by glutaraldehyde (b)

El 3. ZBERRIZIH()REKX ZEEIERSS (0) R AR T HY XRD T&[E

IR — o 50l R BV IV E B A BRI 2 ELZ BT Fe0,@ 2 ELRZ AT S kg 20 & 30.12°
35.56°. 43.00°. 53.34°, 56.76°. 62.37°. IXFf, fEIEEAIEL AT MR, FATAT LIS EILLTR
SE0: 5 RN B TR A B T AR I 2 T A P DU S A =N T T s S ) EH T R R B
AR 2 BB A R DU SR A =k HH O B R AR — A, X U B AR 0 SR THB M J5 B T GV 9 K 7 1) 72
LSRR LS, FesO, SR A ZRIMR, BIAK. Wik, nTLUER], &5 Mt
YRR T ISR A BT, R, 32 B T8 & 2% T i M 7511 B

3.1.4. WiMERESD R

4 FE D REAL A DY S8 AL =Bk PR KORL 7 ) SR A (R T 26 . F 298 KN, UL =Bk PR K RL
TR 2 EL AR R A 9 KR AR A B AL 9 EE B 70 31l 83.7 emwilg 75.0 emu/g. TIARAS SRR W], HI7H
REPEGKRE T B RETE BE 20 BP0 R 58 A BRI

3.2. EEHEBRISERTIR

3.2.1. AEIEERAREXER KM R

e B EECA 0.25. 0.5, 0.75. 1.0, 1.25. 1.5, 2.0 U/mL () ZEEIEBRES A AW 2 ml. SRJS N 10
mg ZIEGK IR . ERRIR SN A/, BEIRIEHIAE 30°C, 200 rpm iAo 25 52 8 [ W Bt 28 A AS [] 2 1
TR PE B B™ 2E B 5

K5 fias, EEEAWRE N 0.2U/MmL, 0.5U/mL. 1.0U/mL. 1.25U/mL. 1.5U/mL. 2.0 U/mL 41+
T, WE AR R . B AR SR A IR T, B R R i, 4053 1.5 U/mL
TRl AR 50T R R 2 1) S i B A AN AR

DOI: 10.12677/ms.2017.79100 770 PR R


https://doi.org/10.12677/ms.2017.79100

e, XiEZ

60
40

K

= 20

g

2

=

2

= 0

N

5t

a

=)

<

s 20
-40
-60

I N I N I N 1 N I 1
-5000 0 5000 10000
Applied Field (Oe) x 10*

Figure 4. The magnetic analysis of magnetic nanoparticles modified by dopamine (a) and
grafted by glutaraldehyde (b)
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Figure 5. The effect of enzyme protein concentration on adsorption rate
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Figure 6. The effect of different reaction temperature on the rate of protein adsorption
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Figure 8. The effect of different immobilization time on the rate of protein adsorption
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