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Preparation and application of thermosensitive and repairable molecularly

imprinted solid phase microextraction fiber

GUO Yuelong', WU Dan*, ZHENG Feng’, JI Shunli*
'Department of Pharmacy, Jiangsu Province Official Hospital,Nanjing 210024;
*School of Pharmacy,China Pharmaceutical University, Nanjing 210009,China

Abstract In this study,thermosensitive and repairable molecularly imprinted solid-phase microextraction fibers
were synthesized using spiramycin as template molecule,methacrylic acid and N-isopropylacrylamide as functional
monomers, ethylene glycol dimethacrylate as crosslinking agent, and silanized quartz capillary as carrier. The
prepared molecularly imprinted solid-phase microextraction fibers were characterized by scanning electron
microscope and nitrogen adsorption/desorption, and various parameters affecting the extraction efficiency were
optimized. Due to high selectivity and sensitivity of the fibers for macrolide antibiotics,the quantitative analysis
of four macrolide antibiotics in food matrix, spiramyecin, tilmicosin, tylosin, and josamycin, was peroformed in
combination with high performance liquid chromatography. In the range of 0. 5 to 50 pwg/mL,the chromatographic
peak area showed a good linear relationship with the concentration. The spike recoveries of the samples at three
different addition levels were between 81. 8% and 119. 1%;the inter-day precisions were less than 13. 8% (n=6),
and the intra-day precisions were less than 15. 5% (n=3).
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Figure 1 Separation of 4 macrolides antibiotics (MACs)
A:Spiramycin (SPI); B: Josamycin (JOS); C: Tilmicosin (TILM); D:Tylosin
(TYL)
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Figure 2 Purification process of sample

Table 1 Optimization of functional monomer

Functional n(template ) : n(functional Adsorption

monomer monomer) capacity/%
AM 1:42 5.7
4-vp 1:42 5.1
MAA 1:1.2 42.6
MAA 1:2.4 58.1
MAA 1:4.2 82.5

AM:Acrylamide;4-VP:-Vinylpyridine;MA A:Methacrylic acid
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Figure 3 Photographs and SEM images of molecular imprinting poly-

mer(MIP)-fiber and non-imprinting polymers (NIP)-fiber

A:Fibers after molecular imprinting (1) and before molecular imprinting
(2);B:Morphology of MIP-fiber;C:Morphology of NIP-fiber;D:SEM image
of MIP-fiber in dry condition
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Figure 4 Adsorption isotherms (A) and adsorption kinetic (B) curves of SPI on MIP-fibers and NIP-fibers (n=3)
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Figure 5 Effect of temperature (A), pH(B), eluent (C) and percentage of acetic acid (D) on solid-phase microextraction (SPME) efficiency (n=3)
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Figure 6 Effects of loading volume on the extraction efficiency

Inset: Chromatogram of (A) injection after SPME treatment (5 mL of 2
pg/mL spiramycin standard solution with 2 g honey sample),(B) 10 g/
mL spiramycin standard solution,and (C) direct injection without SPME
treatment (5 mL of 2 pg/mL spiramycin standard solution with 2 g honey

sample)
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Figure 7 Selectivity of MIP-fibers to non-macrolide antibiotics and macrolide antibiotic

A:Enrofloxacin;B:Oxytetracycline hydrochloride;C:Sulfadiazine;D:Spiramycin (a is direct injection and b is the eluted fraction after SPME treatment)



PSR E L T MIP-HPLC-UV 7] LI H T
6100 968 2 Fh MACs 1) 75 5 DA S MACs J2: 5 A7 78 B b
M)A, BT RZEMACs EAMR N AER 55, iRy
PG S P 2 MR MACs B[R] i 52 ke o (A

55154 6 ) SRR T, 465 . PR T 68 42 3T 18 AR SRR BT 4 1 ) e R R 709
Table 2 Linear range,LODs and LOQs of MACs by HPLC-UV (n=3)
Compound Linear equations Linear range/ I Loof Lovr
(rg/mL) (rg/kg) (rglke)
SPI y =42 472x + 183 484 0.5-50 0.990 7 79.2 23.8
TILM y =48 583x + 121 621 0.5-50 0.9927 109.2 32.8
JOS y=62830x + 133 823 0.5-50 0.992 2 130.7 39.2
TYL y =17 493x + 35 809 0.5-50 0.993 2 284.5 85.4
SPI:Spiramycin;TILM:Tilmicosin;JOS:Josamycin; TY L:Tylosin
Table 3 Precision and reproducibility of MACs
Compound Spiked level/ Inter-day (n=3) Intra-day (n=6)
(mg/kg) Recovery/% RSD Recovery/% RSD
SPI 1.25 87.4 11.9 99.5 10.0
12.5 111.8 9.5 119.1 9.2
125 94.5 10.0 100.8 6.2
TILM 1.25 81.8 9.8 86.0 6.9
12.5 101.7 10.5 107.7 12.3
125 102.0 10.4 111.9 10.2
JOS 1.25 95.2 9.0 104.3 7.6
12.5 101.4 7.7 106.7 7.8
125 101.4 7.9 105.4 5.7
TYL 1.25 99.3 15.5 108.8 13.8
12.5 100.2 154 115.5 13.8
125 97.2 12.0 106.6 9.9
3.10 RIRBEA 7 ik Bk WA G —2F & J& T 5E T MIP-fiber A9 7 F MACs

A Y 5 Bk FH (HPLC-MS/MS) %€ 2 772 , 2 9 FBL Al
G000 B2 40 9& 4 Fir 7, B AR P G IR A e 1 91 T S A B
T HPLC-UV By=5 (1, ff AT LIARHE A & 25544 B
(1 BB SR A AR A T 1R+

Table 4 Calibration curves,LODs and LOQs of macrolide antibiotics by HPLC-MS/MS (n=3)

Compound Linear equations Linear range/ B LOQ/ LOD/
(rg/ke) (re/kg) (rg/ke)

AZI y=1121.8x -2 647.5 0.4-40 0.999 2 0.044 0.013
SPI y=976.5x + 9 403.5 0.4-40 0.999 0 0.029 0.009
TILM y=127.57x - 2313.1 0.4-40 0.998 8 0.197 0.059
CLA y=2192.9x + 6 714.1 0.4-40 0.999 8 0.031 0.009
Jos y=890.4x - 25188 0.4-40 0.999 5 0.067 0.020
ROX y=311.1x - 649.8 0.4-40 0.999 9 0.079 0.024
TYL y =206.6x - 1532.9 0.4-40 0.993 9 0.110 0.034

AZI:Zithromycin; CLA:Clarithromycinrox; ROX:Roxithromycincla
K H B JT % () MIP-HPLC-MS/MS % %t Eik 4 & i

4 e AR A AN 25 2R N 5 R, AURE i 4 (7
PRAERE 2 ) P AR AN 2 MACs , oAb 3 e v 35 5
A AL MACs , {H32 R B [ S BRE B

AW FE A T — Bl 2 AT pH A B W R Y
MIP-fibers , FE 37 T — PR | g 2500 5 e A o
MACs 7k o L 4EBA — 2 1 A B IIRE, X



710 ‘? @ & # x # ¥ #2 Journal of China Pharmaceutical University 2020,51(6):702 - 710

51 4%

Table 5 Result of the proposed method for honey samples

AZ1/ SPI/ TILM/ CLA/ JOS/ ROX/ TYL/
Actual samples
(rg/ke) (rerke) (rg/ke) (relke) (rg/kg) (rglke) (rglke)
Sample 1 n.d. n.d. n.d. n.d. n.d. n.d. 1.9
Sample 2 n.d. n.d. 32 n.d. n.d. 0.56 n.d.
Sample 3 n.d. 1.09 n.d. n.d. 2.6 n.d. 1.7
Sample 4 n.d. n.d. n.d. n.d. n.d. n.d. n.d.

n. d. :Not detected

MACs ELAT L4 Ao Bk e 8 1, vl R T e
PR 2 BR AR TR I EH BR  FF h F0 Ak 3L T
2005 A TERN AT ] R A B e B A A R
i MACs P 5% B 4L T —FPoA = ik . TR
MIP-fibers X MACs E A 845 (1) & SR 4i g 77 , i
FHF R ARFERE S 0 3037 R B SV 4 L 5
VO AH 23 £ IR T 5 B0 FH T SR i MACs 1 735 R
BRI, S5 S S 5 v A oK E — 20 9 TR b R Y
I

2 % X M
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