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A sensitive solid-phase extraction method was developed using a new molecularly imprinted
polymer (MIP) in a cleanup step with detection using liquid chromatography-tandem mass
spectrometry (LC-MS/MS) for confirmatory determination of chloramphenicol (CAP) in honey.
The MIP was prepared using a noncovalent and microwave-heating-induced polymerization method
at 80°C. 4-Vinylpyridine, a mixture of trimethylolpropane trimethacrylate and 1,4-divinylbenzene,
1,1-azobis(cyclohexane carbonitrile) and Pluronic P123 were used as a monomer, crosslinkers,
an initiator and a surfactant, respectively, in a mixture of acetonitrile and water. The polymer was
used as a solid-phase extraction sorbent in the cleanup step of honey extracts prior to injection into
an LC-MS/MS system. Honey samples were spiked at 0.30 pg/kg, 0.50 pg/kg and 1.0 pg/kg with
ds-CAP as the internal standard, and the mean recoveries of the spiked honey samples were in the
range 91.9-104.6% with intra-day and inter-day precisions less than or equal to 7.9% and 9.3%,
respectively.

Introduction

Chloramphenicol (CAP; Fig. 1) is an inexpensive broad-spectrum
antibiotic with a nitrobenzene moiety, and it inhibits the synthesis
of bacterial proteins without directly affecting a large number of
other metabolic processes (Jardetzky, 1963). In human medicine,
it has adverse side effects such as causing aplastic anemia, neuritis
and encephalopathy with dementia (Botsoglou and Fletouris, 2001).
Thus, its use is banned in food-producing animals in many countries,
such as those in the European Union (EU) and in the USA and Canada
(Taka et al., 2012). The EU has set the minimum required performance
limit (MRPL) for CAP in foods of animal origin at 0.3 pg/kg
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Fig.1 Chemical structure of chloramphenicol

(Commission Decision 181/2003/EC, 2003). Consequently, a selective
and sensitive method is needed for monitoring CAP residues in food.
Among the various techniques for the unambiguous confirmation of
the zero-tolerance residue limit, liquid chromatography with tandem
mass spectrometry (LC-MS/MS) is attractive, as it provides not only
sensitivity but also selectivity that complies with the EU guidelines
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(Commission Decision 2002/657/EC, 2002). However, honey is
a complex natural product that requires sample pretreatment to
remove potential interferences prior to injection into an LC-MS/MS
system. Moreover, several methods have been reported based on
LC-MS/MS using commercial sorbents (Forti et al., 2005; Ortelli
et al., 2004, Renning et al., 2006, Liu et al., 2016).

Molecularly imprinted polymers (MIPs) are a popular sorbent
used in sample cleanup, as they provide more selectivity than other
types of solid phase extraction sorbents (Rejtharova and Rejthar,
2009; Shirmer and Meisel, 2009; Wang et al., 2014). MIPs are
synthetic polymers generated by copolymerizing a prepolymerization
solution of a monomer and template with an excess of a cross-linking
monomer. Following copolymerization, the template is removed,
thereby generating specific cavities that are complementary to the
template in size, shape and functionality. For example, Wang et al.
(2014) synthesized MIPs by first copolymerizing a prepolymerized
solution of acrylamide and CAP in ethyl acetate with ethylene glycol
dimethylacrylate and then grafting the resultant polymers onto chitosan
(CHI). The CHI-MIP was then used as a sorbent in the pretreatment and
cleanup of CAP from spiked honey and milk samples. However, in the
preparation of MIPs in these reports, microwave heating was not used.

Microwave heating is often used in the synthesis of organic
compounds and is gaining popularity in the synthesis of MIPs
as it reduces the reaction time and provides monodispersity for
the resultant polymer (Lidstrom et al., 2001; Zhang et al., 2012;
Viveiros et al., 2018). The aim of the present study was to develop
a confirmatory method for the determination of CAP in honey based
on the use of a new MIP synthesized using a microwave heating method.

Materials and Methods
Materials

Trimethylolpropane trimethacrylate (TRIM), 4-vinylpyridine
(4-VP) and 1,1-azobis (cyclohexane carbonitrile) (ABCN) were
purchased from Sigma Aldrich (USA). 1,4-Divinylbenzene (DVB)
was obtained from Merck (Germany). Chloramphenicol (CAP) and
ds-CAP were purchased from Sigma Aldrich (China) and Cambridge
Isotope Laboratories, Inc., respectively. Pluronic P123 was a gift
from BASF (USA). Ultra-pure water was obtained from a Millipore
Simplicity™ water purification system (France). All other chemicals
used were of analytical reagent grade. A 100 ppm CAP stock standard
solution was prepared by dissolving 2.5 mg of CAP in 25 mL
of methanol. The solution was diluted to the required concentrations
with 10% methanol in water and stored at 4°C before use. A 10 parts
per billion d;-CAP solution was prepared by diluting 10 pL of
100 parts per million ds-CAP stock solution with methanol to 100 mL.

Instrumentation
Polymerization was carried out on a microwave accelerated

reaction system (MARS-5, CEM Corporation, USA). The size and
surface morphology were investigated using scanning electron

microscopy (SEM) with an FEI Quanta 450 (the Netherlands) operated
at 15 keV with tungsten as a filament. Chromatographic analyses
were performed on an LC-MS/MS consisting of an Applied Biosystems
API 2000 triple quadrupole instrument (Thornhill, Canada) equipped
with an electrospray ionization source, an Agilent 1100 LC binary pump
(Agilent Technology, Germany), and an Agilent 1100 autosampler.
Data acquisition was performed in the negative ionization mode
and recorded using the Sciex Analyst software (1.5.1).

Liquid chromatography-electrospray ionization-tandem mass
spectrometry analysis

LC separation was performed on a Lichrospher®100 RP 8
column (5.0 pm, 125 x 4 mm). Gradient elution was carried out with 3
mM ammonium acetate adjusted to pH 5 and methanol, and the linear
program was as follows: 10% methanol to 30% methanol in 0.1 min;
30% to 40.0% in 0.9 min; and 40% to 70.0% in 2.0 min, which was
maintained for 3 min at a flow rate of 1.0 mL/min. Then, the column
was equilibrated at the initial LC conditions for 9 min prior to the
next injection. The column temperature was held at 25°C, and the
injection volume was 50 pL. Using a T-connector, the splitting ratio
of eluate transferred from the column to the electrospray ionization
(ESI) interface was 1:3. ESI-MS/MS detection was performed in
the negative ionization mode for chloramphenicol and its deuterated
internal standard. The mass analyzers Q1 and Q3 were operated at low
resolution. The ESI source parameters were all optimized manually
using the flow injection method until the highest signal was achieved.

Synthesis of chloramphenicol imprinted polymer

Nine vessels were used. In each vessel, the prepolymerization
solution was first prepared by mixing 161.6 mg CAP with 210 mg
4-VP in 7 mL acetonitrile. The solution was degassed by sonication
under a nitrogen atmosphere for 5 min and then stored in the dark
for 12 hr, allowing for self-assembly between the template and
monomer. Next, the prepolymerization solution was transferred to a
microwave vessel and mixed with 1,364 mg TRIM, 520 mg DVB, 50
mg Pluronic P123 and 100 mg ABCN in a mixture of 7 mL acetonitrile
and 50 mL water. The mixture was thoroughly homogenized, purged
with a stream of nitrogen for 5 min and placed in a microwave. The
microwave temperature programme was as follows: heating was
performed from room temperature to 80°C within 3 min and then
maintained at 80°C for an additional 120 min. The obtained polymers
were extensively washed with 10% volume per volume acetic acid in
methanol using microwave heating at 80°C for 45 min and then they
were washed with methanol until no CAP residues were observed
in the wash solution. The non-imprinted polymers (NIPs) were also
prepared as described above but without the template.

Binding studies

The effect of the initial concentration on the adsorption capacity
was investigated based on static equilibrium. Samples (each 20 mg) of



P. Lowmunkhong et al. / Agr. Nat. Resour. 54 (2020) 529-536 531

MIPs were mixed with varied concentrations of CAP (10-100 pug/L)
in 2 mL dichloromethane. The mixture was shaken for 6 hr at room
temperature followed by centrifugation at 3,000 rpm (1,000xg) for
5 min. The supernatant was separated and filtered through a 0.2 pm
nylon membrane filter prior to LC-MS/MS injection.

Honey extraction and cleanup

A honey sample (1.00 £ 0.02 g) was weighed into a 15 mL
polypropylene tube and spiked with 1.0 mL of 10 ug/kg ds;-CAP.
This mixture was vortexed for 2 min and left at room temperature
for 1 hr. Then, 2 mL of 4% NaCl were added to the mixture before
vortexing for another 2 min. Then, 3 mL of ethyl acetate was added,
followed by additional vortexing for 2 min before being centrifuged at
3,000 rpm for 5 min. The supernatant was transferred into a new tube.
The extraction of the sample was repeated with 3 mL ethyl acetate.
The supernatants were combined and evaporated to dryness under
a stream of nitrogen at 45°C. The residue obtained was redissolved
in 7 mL of 10% MeOH. This solution was then loaded onto an MIP
cartridge containing 80 mg MIP that had already been preconditioned
successively with 3 mL of methanol and 6 mL of water. The cartridge
was washed with 3 mL of water. CAP was eluted with 4 mL of
methanol. The eluate was evaporated under a stream of nitrogen
at 45 °C until dryness. The residue was redissolved in 150 pL of
50% MeOH, and the solution was filtered through a 0.2 um filter
membrane into an autosampler vial.

Matrix-matched calibration curve and method validation

The matrix-matched calibration curve was based on the internal
standard method. Calibration standards at O ng/kg, 0.2 pg/kg, 0.3 pg/kg,
0.5 ng/kg, 1.0 ng/kg and 2.0 pg/kg were prepared with a 1.00 £ 0.02 g
sample containing 1.0 mL of 10 pg/L d;-CAP. The matrix-matched
standards were left at room temperature for 1 hr followed by
processing as described in the honey sample extraction and cleanup.
The area ratio of CAP to d;-CAP was plotted against the concentration
of CAP. Retention time and transition ion ratios were used to identify
both CAP and ds-CAP. Linearity, selectivity, precision (intra-day and
inter-day) and recovery were determined. Since certified reference
materials for CAP in honey are not available, the accuracy of the
developed method was determined using blank honey fortified
with CAP at 0.3 pg/kg, 0.5 pg/kg and 1.0 pg/kg. Additionally, the
selectivity of the developed method was checked by analyzing 10 real
samples in triplicate.

Results and Discussion

Synthesis of molecularly imprinted polymers for chloramphenicol
using microwave-heating-induced polymerization

In the current work, a new MIP for chloramphenicol was
synthesized and used as a cleanup sorbent to remove the existing
matrix in the extract obtained from an ethyl acetate extraction of
honey. 4-Vinylpyridine was chosen as a functional monomer that can

form both hydrogen-bonding with CAP by the pyridine ring nitrogen
atom and m-m stacking via aromatic rings. The mixed cross linkers
were a 1:1 molar ratio of TRIM and DVB, which has been previously
reported to provide polymers with suitable sizes for solid phase
extraction applications (Yoshimatsu et al., 2007; Zhang et al., 2009).
The synthetic route of MIP is shown in Fig. 2.
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Fig. 2 A schematic drawing of a synthetic route for molecularly imprinted polymers
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In the case of a noncovalent imprinting polymer, the solvent
serves three purposes: to bring all components into one phase,
to be a pore-forming agent; and to maximize the likelihood of
template-monomer complex formation (Cormack and Elorza, 2004).
Additionally, when microwave irradiation is used, its dielectric
properties involve heating capability leading to a shorter reaction time
and in some cases to the enhancement of initiator radicals (Kappe,
2004; Stange et al., 2007). In the current study, four solvents, namely,
acetonitrile (MeCN), dimethyl sulfoxide (DMSO), tetrahydrofuran
(THF) and toluene, were investigated as polymerization solvents.
The dielectric constants and loss factors (tand) of toluene, THF,
MeCN and DMSO are 2.38, 0.040; 7.58, 0.047; 37.5, 0.062 and 46.7,
0.825, respectively (Kappe, 2004). No polymerization occurred in
toluene, and a very small yield of polymerization was obtained from
THF; however, a high yield of polymerization was obtained from
both DMSO and MeCN. The polymerization yields obtained in these
solvents may have been due to both a heating effect and stabilization
of template-monomer complex formation. The first factor favors
a high dielectric loss and the latter favors a low polar aprotic solvent
for H-bond interaction and a high polar solvent for hydrophobic
interaction (Cormack and Elorza, 2004, O’Mahony et al., 2005).
However, compared to DMSO, MeCN provided more uniformly
spherical bead shapes with greater roughness, as shown in Fig. 3.
The rough morphology can lead to a high surface area, leading to
the enhancement of extraction capacity (Zhang et al., 2012). Thus,
MeCN was chosen as the polymerization solvent in subsequent
experiments.
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Fig. 3 Scanning electron microscopy images of molecularly imprinted
polymers prepared using microwave heating at 80°C for 2 hr in a mixture of
MeCN-water and taken at 15 keV with tungsten as a filament, Magnifications
(A) 400x%, (B) 1,800% and (C) 7,000x

Furthermore, different polymerization times (120 min or 180 min)
at 80°C and different temperatures (70°C, 80°C, or 90°C) at a 120 min
reaction time were also investigated. Compared to a polymerization time
of 180 min, that of 120 min yielded smaller beads with a narrower
size distribution. Thus, a polymerization time of 120 min was
selected. Regarding the effect of temperature, at 70°C, polymerization
was observed, but the yield was low, and at 90°C, a polymer lump
formation was obtained. However, at 80°C, uniform spherical beads
with a narrow diameter distribution (5-40 pm) were obtained, as
shown in Fig. 3. Thus, a polymerization temperature of 80°C was
selected for the synthesis of MIPs.

Binding characteristics of molecularly imprinted polymers and
non-imprinted polymers

The binding parameters of both polymers were studied based
on static equilibrium and calculated using Scatchard analysis (Wang
et al., 2014) as provided in Equation 1:

Q _ (Qmm‘ 7 Q) (1)
[CAP, = K,

where Q is the amount of CAP bound to polymers, [CAP]; is
the free concentration in solutions, Q,,, is the apparent maximum
number of binding sites, and K, is the equilibrium dissociation constant.
The plot of the ratio of the bound CAP concentration to the free CAP
concentration against the bound CAP concentration produced a
straight line, as shown in Fig. 4, where the slope is inversely related
to K, and its intercept multiplied by K, gives Q,,... For MIPs, the plot
has two straight line segments, with the left segment showing a strong
negative slope and the right segment displaying a gentle positive slope,
suggesting heterogeneity of the binding sites (Wang et al., 2014).
Furthermore, the plot shows both positive and negative slopes in the
absence of a competing ligand, indicating that both cooperative and
independent sites exist in the MIPs (Kalbitzer and Stehlik, 1979). In
contrast, for NIPs, only a single positive slope was evident, indicating
the presence of cooperative binding sites (Kalbitzer and Stehlik, 1979).

The upward slope of the Scatchard plot is largely indicative of
the existence of negative cooperativity, which means that the
interaction between binding sites leading to binding at one site

decreases the affinity of others (Boardbar et al., 1996). These types
of behavior were also reported by Ahmad et al. (2018) for atrazine-
imprinted polymers. Table 1 depicts the values of K and Q,,,, for both
polymers. Additionally, among the three K, values, the positive K,
was the lowest, thus indicating that the strongest affinity sites were in
the lower concentration range of MIPs, suggesting that the imprinting
effect due to the template molecule increases the pre-existing binding
capability of a polymer (Baggani et al., 2012). The molecular recognition
of MIPs may have been due to both hydrogen bonding and the n-n
stacking effect. The hydrogen bond between an amide hydrogen
or the 1,3-dihydroxy moiety of CAP and the pyridine nitrogen atom
of the 4-VP in MIPs could be a driving force for selectivity. Additionally,
the m-m stacking interaction between the aromatic rings of CAP and
4-VP in the polar solvent could be a stabilization force (Molinelli
et al., 2005; O’Mahony et al., 2005; Sun et al., 2008).

Optimization of the cleanup step

As honey is a complex matrix, its ethyl acetate extract needs to be
subjected to cleanup pretreatment before injection into an LC-MS/MS
system to increase the sensitivity and selectivity and to prolong the
lifetime of the instrument. Important parameters were investigated:
adsorption solvent and volume, amount of MIPs, washing solvent,
eluent and eluent volume. Various solvents (MeOH, MeCN, toluene,
dichloromethane and mixtures of dichloromethane and hexane,
aqueous methanol and water) were investigated, and their percentage
binding is shown in Fig. 5. MeOH and MeCN were poor adsorption
solvents, while toluene, mixtures of dichloromethane and hexane,
and aqueous methanol gave good adsorption. Since hexane is
flammable, 10% MeOH was selected as an adsorption solvent.
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Fig. 4 Scatchard curves for chloramphenicol binding to molecularly imprinted
polymers (MIPs, upper line) and non-imprinted polymers (NIPs, lower line)

Table 1 Mean (£ SD) adsorption parameters of molecularly imprinted
polymers (MIPs) and non-imprinted polymers (NIPs) (n = 3)

Polymer K, (umol/L) Qpnex (mol/g)
MIP, 5.44 +0.44 3.20+0.31
MIP, -19.19+1.87 -8.74 £1.08
NIP -12.58 £0.91 -3.71+£0.34
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Fig. 5 Binding test for chloramphenicol in different solvents,where error bars are + SD.

Subsequently, the amount of MIPs required for efficient retention
of CAP was investigated. Different amounts of MIPs ranging from
50 mg to 120 mg were packed into various cartridges. The results
showed that 80 mg MIPs were adequate, producing 93% recovery.
Further increases in the amount of MIPS provided no improvement
in retaining CAP. The cleanup step was further optimized with
a washing step by varying the percentage of MeOH in water in the
range 0-20%. When washing with water, the recovery of CAP from
MIP was the highest. An increase in the percentage of MeOH in the
washing step reduced the retention of CAP. This suggested that the
n-nt stacking effect enhanced the selectivity of molecular recognition
in an imprinted polymer (Molinelli et al., 2005; Xu et al., 2010). Thus,
water was chosen as the washing solvent. As the elution process is the
reverse process of adsorption, among the solvents tested and shown in
Fig. 5, MeOH and MeCN were good eluents for CAP. Nevertheless,
the former was chosen due to its lower price and lower toxicity. Next,
the volume of eluent was varied in the range 3—10 mL. The recovery
of CAP increased with an increase in the volume of MeOH from
3 mL to 5 mL and then remained almost constant. Thus, 5 mL of
MeOH was used.

Liquid chromatography-tandem mass spectrometry

The precursor ions of both CAP and ds-CAP were first determined
by operating Q1 in the scan mode. Next, for the selected precursor,
the following parameters were optimized: declustering potential
focusing potential), entrance potential and collision cell entrance
potential. For the selected precursor ion, a product ion scan was
then performed to achieve two appropriate product ions, and the
two most abundant and stable product ions were selected. For each
multi-reaction monitoring (MRM) transition, the collision energy and
the collision cell exit potential were then optimized. Finally, the ESI
source parameters (curtain gas, collision activated dissociation gas,
ion spray voltage, nebulizer gas, heater gas and temperature) were
all optimized using flow injection analysis. The optimized parameters
for MS/MS of CAP and ds-CAP are presented in Table 2.

The Q1 scan spectrum of CAP (Fig. 6) shows [M-H] ", [M+2-H]
~and [M+4-H]  ions at m/z values of 320.9, 323.0, and 325.2,
respectively, verifying the presence of two chlorine atoms in CAP.
Fig. 7 shows a typical product ion scan of the m/z 320.9 precursor
ion of CAP. The two most abundant fragment ions were observed at
m/z values of 256.6 and 152.0 and were chosen as the qualitative and
quantitative ions, respectively.

Table 2 Tandem mass spectrometry ion transitions and corresponding parameters*

Analyte Ql Q3 Dwell time DP FP EP CEP CE CXP
Mass (Da) Mass (Da) (ms) V) V) V) V) V) V)
CAP 3209 151.8 200.00 -16.00 -340 -10.50 -16.00 -20.00 -22.00
CAP 320.9 256.8 200.00 -16.00 -340 -10.50 -16.00 -12.00 -16.00
CAP-d5 325.7 156.7 200.00 -16.00 -340 -10.50 -16.67 -23.00 -22.00

CAP = chloramphenicol, DP = declustering potential, FP = focusing potential, EP= entrance potential, CEP = cell entrance potential, CE = collision energy,

CXP = cell exit potential;

*Source parameters: curtain gas, 25.0 psi; collision activated dissociation gas, 7.0 psi; ion spray voltage, -4,500 V (NI mode), nebulizer gas, 40.0 pounds per square

inch (psi); heater gas, 40.0 psi; temperature, 450°C
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Fig. 6 Full scan mass spectrum of chloramphenicol

3.0e6 320.9

2.5e6
2.0e6
152.0

1.5e6

1.0e6

Intensity (cps)
Q
o

193.8 256.6
5.0e5 150.5
587 248
59.1 959116, 8\ |14 171#-;17 7 2249 || os752012 31953585
a 0 b ks il odie UL . ke R dide b il i e A IL me il daik o | ' bk ol

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
m/z

Fig. 7 Typical product ion scan mass spectrum of chloramphenicol using m/z
320.9 as the precursor ion

The fragment ion at m/z 152.0 was likely formed through cleavage
of the benzylic carbon bearing a hydroxyl group, giving rise to
a [NO,C,H,CHOH] ion, while the ion at m/z 256.6 was proposed
to occur via the loss of a Cl radical from the [M—H-CH,O] ~ ion

(Bowie, 1990), as shown in Fig. 8.
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Fig. 8 A schematic drawing of the proposed mass fragmentation pathways for
ions at m/z 256.6 and 152.0

Method validation

The selectivity of the developed method was investigated by
analyzing different blank honey samples (Chen and Li, 2013). No
interference peaks were observed at the retention time of the analyte.
Fig. 9 shows a typical total ion chromatogram (MRM) for (A) a blank
honey sample spiked with d;-CAP as an internal standard and for
(B) a blank honey sample spiked with 1 pg/kg CAP and d;-CAP.

A matrix-matched calibration curve with d;-CAP as an internal
standard was constructed at five levels in the range 0-2.0 pg/kg.
The ratio of the standard area to the internal standard area was
plotted against the concentration of CAP spiked in blank honey using
linear regression analysis. There was linearity in the concentration
range 0-2.0 pg/kg with a regression coefficient greater than 0.99.
The calibration equation was y = 0.3696x + 0.0167. The limit of
detection and limit of quantitation based on three times and ten
times the standard deviation obtained from 10 replicates of a blank
honey spiked with 0.1 pg/kg CAP, respectively, were estimated to be
0.022 pg/kg and 0.074 pg/kg, respectively.

Precision and accuracy were investigated by measuring the
relative standard deviation of both intra- and inter-day analysis
for 3 d by analyzing blank honey spiked at 0.3 pg/kg, 0.5 pg/kg and
1.0 pg/kg. Each day, five replicates were performed. Relative standard
deviations for intra- and inter-day analysis ranged from 4.4%
to 7.9% and from 5.2% to 9.3%, respectively. Recoveries of CAP
were in the range 91.9-104.6%. The results (Table 3) indicated the
effectiveness of extraction, cleanup and detection for the current study.
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Fig. 9 Typical total ion chromatograms (multi-reaction monitoring): (A)
blank honey sample spiked with ds-CAP; (B) blank honey sample spiked with
1 ng/kg CAP and d;-CAP
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Table 3 Accuracy and precision of chloramphenicol in spiked blank honey

Spiked level Intra-day precision (n = 5)

Inter-day precision (n = 3)

(ng/kg) Mean recovery (%) RSD (%) Mean recovery (%) RSD (%)
0.30 104.6 7.9 100.2 9.3
0.50 91.9 7.8 96.9 9.0
1.00 102.6 4.4 102.7 5.2

RSD = relative standard deviation

Application to real samples

The method was applied to the analysis of 10 honey samples
purchased from supermarkets in Bangkok, Thailand. Of the 10
samples, 4 had been imported from foreign countries. The following
criteria were used to identify the presence of CAP contamination
in honey: (a) retention time and (b) two MRM transitions and the
proper ratio of these two transitions (Commission Decision 2002/657/
EC, 2002). Table 4 shows that of the 10 samples, only one was
contaminated with 0.50 pg/kg CAP.

Table 4 Analysis of chloramphenicol in honey samples using liquid
chromatography-tandem mass spectrometry (n = 3)

Honey sample Chloramphenicol found (pg/kg)
<LOQ
nd -
nd -
<LOQ -
nd -
nd -
<LOQ -
nd -
0.50 2.1
nd -

*LOQ = limit of quantitation; nd = not detectable

RSD (%)

O 00 N N W AW N =

—_
(=)

The current developed method provides a new and alternative
confirmation method for CAP detection in honey. A new
chloramphenicol imprinted polymer (CAP-MIP) sorbent was
synthesized based on microwave heating-induced polymerization of
a preassembled mixture of CAP and 4-VP, TRIM and DVB in the
presence of ABCN and Pluronic P123. Compared to previous methods,
the present method had a shorter reaction time (approximately
2 hr instead of 14.5-24 hr) and the synthesized MIPs had a narrow
diameter distribution, thus removing the need to grind and sieve prior
to use (Guo et al., 2008; Wang et al., 2011; Shekarchi et al., 2013).
The resulting MIPs could be successfully implemented in the cleanup
step while providing adequate selectivity and sensitivity. Moreover,
the use of CAP-MIP in the cleanup step made the method appropriate
for routine analysis.
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