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Synthesis , Characterization and Molecular Recognition Property of
Magnetic Molecularly Imprinted Polymers Microspheres with Modified Rosin
as Cross-linking agent for Solid Phase Extraction of Metronidazole
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Abstract : Novel MMIPs were designed and synthesized by surface-suspension polymerization using ethylene glycol male-
ic rosinate acrylate (EGMRA) as the cross-linking agent in this study. First,oleic acid (OA) was modified onto the
surface of Fe;O,NPs that were prepared by the co-precipitation. Finally,the MMIP was prepared by suspension polymer-
ization using Fe; O, NPs@ OA as magnetic core, MNZ as the template molecule , methacrylic acid as the functional mono-
mer, and modified rosin as the cross-linking agent. The optimal synthetic conditions were studied by single factor experi-
ment. The morphology , magnetic,thermal stabilization and adsorption selectivity properties of the obtained MMIPs were
characterized by field-emission scanning electron microscope (SEM) ,Fourier transform infrared spectrometer ( FT-IR) ,
vibrating sample magnetometer ( VSM) , thermal gravimetric analyzer (TGA) and re-binding experiments. The results
indicated that the MMIPs materials had uniformity particle, stronger thermal stabilization, fast magnetism response and
high selective adsorption capacity. The absorbed analytes of MMIPs were quickly separated using an external magnetic
field which greatly improved sample pre-treatment efficiency. The MMIPs can be used for the separation and enrichment
of trace amounts of MNZ in cosmetic samples.
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Fig. 1 Chemical structure of ethylene glycol maleic rosinate

acrylate

AN i A4 — Tl 250 (31 A 26 BB R A A i Ak B
“/250

1 #MR5EFE

1.1 #RENE

FeCl, \FeCl, 20K \FHEENIRTR (MAA) (TR &
fiss B TCOK O BE UK ST, B4 e bl ) 2Rl =k
VG Bl Ak T8 4 A BR 2N w5 B A ik ( MINZ) | B i
(TMZ) , 25 F 9, 0 b 39 A T Ak T A BR 2> w5 il iR
(OA) , 734, Kermel 14224 FR S 7] 5 + e KL
FRgM (SDS) , 43 #r 4, ALk FEAL TRy A BR 2 7 5
A5 THE (AIBN) |, 3 Afrafi, b il O Rk 48 4k T
ARAR RS M, B %, eSS
RS ] 5 EoR A & N R < —FERR (EGMRA) |, AR
A

UV-1800 54b AT WA EE T, IR M By HE A 7
FH-ZLAMS6IEAX, 36 1 Nicolet 23 7] ; SUS020 494
HigE, H A H S22 w5 7410 98 s i g s i, 6 1
Lake Shore 2N #] ; TG209F1 4 F 73 #74% , 72 [E Netzsch
A7) 51260 EROBCRH EIEL, SEE Agilent A 7]

1.2 ZHHE
1.2.1 Fe,0,@OA %k % F 4] &

Fe,0, B PE4 AR T 45 7 1 W5 % Scik™
$ 3.5 g Fe, O, BEVEG AR TN A 300 mL Z: 5
TOKI =SB b, JF R BEHE, A 3 mL OA, SR )5
THIRZE 80 C, KW 3 hi =yl aod 5 WG Bk 70, MK
B 7K CBEES bR R 2 R0 IR IR AR A
TR R
1.2.2 MMIPs #= MNIPs 44 %

K I 2 T B K B U R Ak A5 MMIPs il
MNIPs ffFR ; FRECEH Mk 0. 0342 ¢(0.2 mmol ) ,MAA
341 pL(4 mmol) , EH 1 mL Fe;0,@ OA (100 mg/
mlL) @& A BT R —BEp b A 15 mL 2R T,
FEFE 1S min, HI IR BHEEOGHCE 12 b RIS AL
FAZERF 5. 7844 ¢(2 mmol ) ,200 mg AIBN, &1 3
mL KRG, A FRBEAR A 15 min ffi HIE 1
KIS A LA

PRI 0. 15 g Y SDS MAE 100 mL ZE 1KY =
VU Hh A P A, T B B 5 | K A DA 2 22T A
KA, 20T LA 280 rpm BYFEHABEFE 15 min, NS
B R ITHEZE 75 C fEIE RV 1 h; 18
FHRZ 95 °C HIRN 1 he RBEE, HIsRBE s
PR 50 ml SRR MARRLE 90 1 1Y



Vol. 28 X B DA RA T S ST 1) TR WA R 3 B0 ] AR AR IR A i 1 8\ RAE B 43 IR PRI 5 25

P - DK T T Ay 0 0 70 2R ER B IS A o0 T, I
Je PR B 22 Rk B 0T L B SR KT, BIAS: MMIPs
WM AR ER I 3R A4 MNIPs & i A0 3R [R] 1, HOEAN N
NGRS
1.2.3  MMIPs F= MNIPs #- 2 "Bt 52 36

Sy SIMERRFREL MMIPs/ MNIPs i i, 8 T H.98 =
FAIRE Y, HERR DA — 2 W B 1 e — S BV
BTG4 IR — e iR ik BT fS | 724NN
WEWAE T # MMIPs/ MNIPs 5550053 25, A %% 1t
W TA R B RE RS At RE
318 nm G WG RE, M2 % ek A T
A=A o LTVEY S @R E 1B JFS e i
1.2.4 MMIPs F= MNIPs "R Wit #04

Ay SIERAFRERL 100 mg MMIPs 1 MNIPs , & F- 25
mL HZE =, INA 5 mL #7518 1 mg/mL
FR e AR TR B VA TR o A TR TR T R 1 R
7 80 rpm HRG A, FEilRIRY 1 h, RO L3
H5REW M W ER, P B e s, A
PURFLUE AR U8 , 2 RO A LA I, (1% 45 14
T 43L& Gemini-C 4 (5 wm,250 mm x4.6 mm) ;
FEIR 235 °C R 4K 318 nm; 3B AH : ZNF-7K (4
FREE R 2:8) 9k : 1 mL/min; #EFERE:20 L,
2 GRS
2.1 EREHFHRL

K FHER TH BP0 SR A Il A5 M o3 B 2R
FeCl3-6H20

T.
‘. NHs3-H20/80TC e OA ® eoVINZ, e

=t o48
%o LY

" coprecipitation .I Modified ...polymerization

R FesOs Fes0:@OA

elution L 2
g e @3,
& rebinding N

|
-

2 WS FHTEREYEETRERE
Fig.2  Schematic procedure for the preparation of MMIPs
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Table 1  Effect of cross-linking agent dosage on the performance of MMIPs/MNIPs

AR : e

N Bk S el i A 34 T
2H 5 oW ) X N Partition A
Template: Functional Adsorption . Imprinting
No. Polymers . coefficient .
monomer: Cross- (mg/g) factor
linki (ml/g)
nking agent
1 MMIPs 0.2:4:6 16.5 9.88 1.48
MNIPs 0:4:6 11.8 6.67
2 MMIPs 0.2:4:4 18.2 11.1 1.46
MNIPs 0:4:4 13.8 7.60
3 MMIPs 0.2:4:2 22.9 14.9 1.75
MNIPs 0:4:2 14.5 8.48
4 MMIPs 0.2:4:1 17.4 10.5 1.47
MNIPs 0:4:1 12.5 7.14
&2 HEIRAEI MMIPs/MNIPs 144869 800
Table 2 Effect of template dosage on the performance of MMIPs/MNIPs
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Pt W IR
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L. (mL/g)
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2 MMIPs 0.2:4:2 22.2 12.9 1.73
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MNIPs 0:4:2 11.5 6.50
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MNIPs 0:4:2 12.4 7.04

B A A, A5 AN R AR A EL 31 (9 MMIPs/MNIPs 5
A 2.0 mg/mL AYJRH, 4% 18 1. 2. 3 HEAT 2SR
SEH, T IR R A T SRR 2 PR
M2 AT LU L B R S A3, WA B
JC B N 1 12 e KR s B BRIk
SR R A I, — S AR T A
BRI 75 D RE AR B 25 5 Bk 2N, A R
7 S TUN SR AN OANTR S U i 21 B U]
T s B 5 R 2 I, B KA
AR VR T AT L 22 (BB AR 53 18] OV 2252
MR 5 DI RE A Z 8] B 4, R AR o1 2

[i] A A FH 7 38 328 R T A5 A 5 1 g B4 22 1) 7 1
B, SE (A B SR A s R4 A b T EOR
GRS  B RE TR, i AR AR A A H o
5 0.2 mmol,
2.1.3 HILASRLH YR

DL MNZ:MAA :EGMRA /R b4 0.2:4: 2, Hifth
GRS 53 A A 3mL BAL 5] (R E)
() MMIPs/MNIPs 1~ /i1 25 L % () MMIPs/MNIPs
733 B MMIPs/MNIPs, il A 2. Omg/mL [A)JFEIE , $i /&
1.2.3 PEATHRAS WL B S5, 153 WA 8 R B 35 PR 5~
RN 3 s,



Vol. 28 R A AR S IR 14 P B IS R 4 B8 R R A BRI 4 R E B A TR I BT 27
F3  HFLFXE MMIPs/MNIPs 1482 9 5500
Table 3 Effect of the porogen on the performance of MMIPs/MNIPs
15 ® 4 it R B T
No. Polymers Adsorption (mg/g) coefficient (mL/g) Imprinting factor
T AEFLF MMIPs 23.5 15.3 1.85
MNIPs 14.2 8.28
AINEALA MMIPs 15.3 8.60 1.04
MNIPs 14.8 8.27
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