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The Nexera UC online SFE-SFC-MS system combines
supercritical fluid extraction (SFE) and supercritical fluid
chromatography (SFC) in one online system, so that the
entire process from extraction of target components to
acquisition of data can be performed completely
automatically. Furthermore, the system can add polar
organic solvents (modifiers) to the supercritical carbon
dioxide fluid during SFE and SFC, so that the system
can be used to extract and analyze components with a
wide range of polarities.

Meanwhile, ever since the positive list system was
enacted in 2006 in Japan for residual pesticides in
foods, which applies to more than 800 types of
pesticides, there has been increasing demand for a
system able to simultaneously analyze multiple
pesticides with a wide range of properties, including
pretreating samples.

Sample Preparation

The QUECHERS is a well-known method that prioritizes
simplicity and speed and is commonly used to pretreate
agricultural products for residual pesticide analysis. However,
the method involves many steps, such as adding reagents,
solvent extraction, purification by dispersive solid phase
extraction, and centrifugal separation. In contrast, the online
SFE-SFC-MS system requires only mixing 1 g of agricultural
product crushed with a mixer with 1 g of a dehydrating
agent* and placing the mixture in the extraction vessel, as
shown in Fig. 2. Consequently, the system improves
analytical productivity, reduces the environmental impact,
and also avoids human errors involved in the pretreatment
steps. Using a dedicated rack changer, the system can
continuously extract and analyze up to 48 samples at a time.
* "Miyazaki Hydro-Protect" Patent No. 3645552
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Table 1 Analytical Conditions

[SFE] [SFC]
Solvent . A) Super critical fluid of CO. Column : Shim-pack UC-RP (250 mm L. x 4.6 mm I.D., 5 ym)
B) 0.1 % Ammmonium formate in methanol Mobile Phase : A) Super critical fluid of CO2
Flowrate : 5 mL/min B) 0.1 % Ammmonium formate in methanol
Extraction . 0-3 min. Static mode (B.Conc. 5 %) Time Program : B.Conc. 0 % (0 min.) = 10 % (11 min.) = 30% (14 min.) —
3-6 min. Dynamic mode (B.Conc. 5 %) 40 % (14.01-17 min.)
Extraction Flowrate : 3 mL/min
Vessel Temp. :40°C Make-up 2 0.1 % Ammmonium formate in methanol (0.1 mL/min.)
BPR Pressure : A) 14.8 MPa, B) 15 MPa (split rate: 3 %) Column Temp. : 40 °C
Make-up 2 0.1 % Ammmonium formate in methanol (0.4 mL/min.) BPR Pressure : A) 15 MPa, B) 40 MPa
Detector : LCMS-8050 MRM mode
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