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2.2
3.0 mL (32 mmol) 1.0 g (5.84 mmol) MNZ 70 C 4h
7, 0.9348 ¢ ( MNZ-Es) 75 ~76 C 75% o
"H NMR (400 MHz CDCL) 6§=7.96 (s 1H) 4.58 (m 2H) 4.41 (m 2H) 2.51 (s 3H) 2.03 (s 3H).
2.3 MIP
0.1704 ¢ (0.8 mmol) MNZ-¥s.0.3444 ¢ (4 mmol) MAA .40 mg AIBN.3.1715¢g ( 16 mmol) EDMA

5.5 mL 5 min 10 min o 50 C
24 h o 38 ~
75 um - (1: 9 V/V) MNZ-¥s ;
o NMIP : MNZ-Es MIP o
2.4
20 mg MIP( NIP) 5 mL 4 mL, MNZ- (10 ~350 mg/L)
12 h, 317 nm MNZ o
2.5 (MISPE)
100 mg MIP(  NIP) 1 mL SPE o 2 mL
2 mL MNZ- 1 mL 1 mL 1 mL -
(5: 95 V/V) 1 mL o
2.6
0.4 mL 0.1 mL 450 mg/L. MNZ
I min; 3 mL - (95:5 V/V) 2000 r/min 10 min ;
2.5mlL 40 C 1.0 mL 2.5 o
HPLC Cis (150 mm x4.6 mm 5 pm) - (15:85 v/
V); 1 mL/min; 20 pL; 25 C; 315 nmo
3.1
MNZ mIp ( . N ) o
MNZ MNZ MIP Silicon Graphics Octane run—
ning IRIX 6.5 SYBYL 6.9TM LEAPFROG™ T
MAA -OH MNZ-Es —C=0 (n
o EDMA AIBN
MIP  MNZ o
3.2 MIP
MIp
9, MNZ MIP(
NIP)  MNZ (Q):0=(C,-Q)V/m(C, C MNZ ( mg/L)
v m  MIP(  NIP) o 2 MIP  NIP
; 1.46 mmol /L o MIIPs  NIP  MNZ 34.0
16.8 pmol/g 2.02 MIP  MNZ o
Langmuir *1/Q =1/Q,, KC +1/Q,,.(0,.. K
) 2 MIP o 1/Q 1/C y =0.0133x +
0.0086 R*=0.998  Langmuir o MNZ  MIP
o Q.. 116 pmol/g

K 0.65 L/mmol,
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Fig. 1 Chemical structures of dummy template metronidazole ester ( MNZ-s) monomer methacrylic
acid ( MAA) and results of computer modelling
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12. 1% 16.4%) ( NIP £
MIP 86.2%  98.3%) S 1of
o S =
MIP Ou\l"'l‘..u.lll.ll.l
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MNZ 6. 39 Fig.2  Adsorption isotherms of MIP and non-molecularly
1450, MIP no imprinted polymer ( NIP)
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100
g
B
g
L]
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3 MNZ( 50 mg/L)  MIP  NIP 4 MNZ  MISPE NISPE

Fig.3  MIP and NIP recoveries ( %) for 1 mL 50 mg/L of Fig.4 Effect of washing solvents on recoveries of MNZ on
molecularl imprinted-solid phase extraction ( MISPE) and

NISPE

metronidazole in different loading solvents
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1 mL5%(V/V) - . MIP
. . 2x1.0 mL
3.4 MIP
MIP MNZEs 4-NP MISPE (
NISPE) . 5 MNZ MISPE  NISPE 97.4% 44.3%
MIP  MNZ . MNZEs 4-NP  MISPE
11.6% 4.3% NISPE 5.6% 5.2%. MIP
MNZ-Es MNZ 4-NP.
4-NP ( ) MIP

5 50 mg/L MNZ MNZ-ester 4-NP MISPE  NISPE

Fig. 5  Extraction profiles obtained with MISPE and NISPE after percolation of dichloromethane
spiked with MNZ MNZ-ester 4-NP at 50 mg/L (n=4 RSD=1.5% ~7%)

3.5
MNZ o
/
° MNZ (1.0~ 1 MISPE MNZ  HPLC
5.0 mg/L) 3 Table 1 ~ Results from HPLC analysis of MISPE-purified extracts
MISPE HPLC 4 of MNZ-spiked calf serum
1. MNZ Added Amount found Recovery (% RSnD_ 4)
4.98 min 0.2 mg/L. (ms/L) (ms/L) (% n=4) .
MISPE MNZ 1.5 1.4 93.1 6.54
3.5 3.3 95.7 3.42
( 94.5%) 4.5 4.3 94.8 2.12
( MNZ-Es)
MISPE MNZ
Crandield University  Elena V. Piletska
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Dummy-template Molecularly Imprinted Polymer for Selective Solid Phase
Extraction of Metronidazole in Bovine Serum

TURGHUN Muhammad® ABDUKIREM Kadier HALIDAN Mamat NILUPAER Abudukeyoumu
( Key Laboratory of Oil and Gas Fine Chemicals Ministry of Education and Xinjiang Uyghur Autonomous Region
College of Chemistry and Chemical Engineering Xinjiang University Urumgi 830046)

Abstract Metronidazole ( MNZ) ester was chosen as a dummy template methacrylic acid as monomer eth—
ylene glycol dimethacrylate as crosslinker and chloroform as porogen to synthesize dummy-template molecularly
imprinted polymers ( MIP) for MNZ. The result of batch rebinding tests showed that imprinting factor of the
polymer was 2.02 indicating high recognition ability of the MIP against MNZ. MIP adsorption isotherm was fit
to Langmuir adsorption model therefore it was monolayer adsorption with maximum binding capacity Q. of
116 pmol/g and binding constant K of 0.65 L/mmol. The recoveries of MNZ on MIP and nonimprinted cartrid—
ges were 97.4% and 44.3% respectively in solid phase extraction ( SPE) experiment. However the analogues
of MNZ MNZ ester and 4-nitrophenol had recoveries less than 11.6% on both MIP and NIP in SPE  showing
the high selectivity of the dummy template MIP against MNZ. The MIP was successfully used for the separation
and concentration of MNZ spiked serum sample with mean recovery of 94. 5% which demonstrated that MIP
was feasible of pre-treatment of MNZ serum sample without template bleeding.

Keywords Metronidazole; Dummy-template; Molecularly imprinted polymer; Solid phase extraction
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