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KESARA AR-SANORK : IN-PIPETTE TIP MONOLITHIC MICRO SOLID
PHASE EXTRACTION COUPLED WITH HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY FOR SIMULTANEOUS DETERMINATION OF
RACTOPAMINE AND CLENBUTEROL IN ANIMAL URINE AND MEAT
SAMPLES. THESIS ADVISOR : ASST. PROF. PATCHARIN CHAISUWAN,

Ph.D. 82 PP.

MICRO SOLID PHASE EXTRACTION/MONOLITH/BETA-AGONISTS/

RACTOPAMINE/CLENBUTEROL

Ractopamine (RAC) and clenbuterol (CLEN) are two common [-agonists
illegally used by Thai farmers to reduce fat and increase muscle mass in animal
producing. As the residues of these compounds can cause the serious problems in human
health, the analytical method for determination of these compounds is thus necessary for
controlling food quality and preventing the use of the B-agonists in livestock. In this
research, in-pipette tip monolithic micro-solid phase extraction (u-SPE) off-line coupled
with high performance liquid chromatography (HPLC) was developed for determination
of RAC and CLEN in animal urine and meat samples. Rapid separation was carried out
on silica-based Cg column with optimum mobile phase of 25% (v/v) acetonitrile (ACN)
in 20 mM acetate buffer pH 4.0 containing 2 mM triethylamine. RAC and CLEN could
be separated within 7 min. Monolithic sorbent for the extraction, was in-situ synthesized
from methacrylic acid as a functional monomer and ethylene glycol dimethacrylate as a
crosslinker in auto-pipette tip. Monolithic composition of 18:82 (monomer:porogen)
with thermal polymerization at 75°C for 1 hr and 10 min was the optimum condition for

the synthesis of monolith. The monolith in-pipette tip was assembled with T-way valve



v

and syringes to perform the extraction. From the optimization, 10% (v/v) ACN in water
(800 uL) and 30% (v/v) ACN in 200 mM acetate buffer pH 4.0 (150 pL) were the
optimum solvents for washing and elution steps, respectively. The precision (%RSD) for
the extraction efficiency from tip-to-tip and batch-to-batch preparations were less than
3.18% and inter-day and intra-day precisions of the analysis (calculated from peak area)
were less than 3.26%. Capacities of the monolithic material were higher than 10 and 20
ng for RAC and CLEN, respectively. The in-pipette tip monolithic p-SPE could be
reused at least 10 times without loss of the extraction performance and stored at room
temperature for at least 6 months. The sample loading of 2.00 mL with eluting volume
of 150 uL provided pre-concentration factor of 12 and 13 with extraction efficiency of
92% and 100% and limits of detection of 1.3 and 0.2 pug L' for RAC and CLEN,
respectively. The in-pipette tip monolithic p-SPE was off-line coupled with HPLC for
the determination of RAC and CLEN in spiked animal urine and meat samples. Good
recovery was achieved in the range of 84-114% for urine samples and 89-112% for meat
samples. Total analysis time for our p-SPE-HPLC method was 12 minutes/sample. The
u-SPE in pipette tip significantly reduced the time, sample and solvent consumption in

the process of extraction.
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