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wAilAn1sinsYun 19819819 5UAATIZA 8 GC Sample preparation for GC Analyses
Most samples are not ready to introduce directly into the column of gas chromatography (GC)

instrument. So, the sample preparation is the most important step prior to GC determination of an
analyte. There might be several processes within sample preparation which depend on the
complexity of the sample; the analyte concentration level in the sample and its level need to be
analyzed by the GC instrument. On the other hand, sample preparation is often a severe process that
accounts for the complexity of the analyte analysis. Instance for organics and volatile organics, the
sample preparation procedures can be mentioned such as extraction, cleanup, derivatization, transfer
to vapor phase, and concentration.

Sample preparation step can affect some other quantitative statistical parameters such as

1. limit of detection (LOD),

2. limit of quantitation (LOQ),

3. limit of linearity (LOL),

4. linear dynamic range (LDR).

Limit of detection (LOD) is defined as the lowest concentration or weight of analyte which can
be determined at a specific confidence level. The lowest concentration level at which a measurement

is quantitatively meaningful is called limit of quantitation (LOQ).

Sample Extraction Techniques

The earliest sample preparation method is extraction, in which the analyte of interest is
separated from a sample matrix with an optimum yield and selectivity. Two major kinds of extraction
include solid-phase extraction (SPE) and liquid-liquid extraction (LLE). In SPE, the analyte can be
separated from a solid sample, and in LLE, it is extracted from sample solutions.

1. Solid-Phase Extraction (SPE)

2. Solid-phase Microextraction (SPME)

3. Molecularly imprinted polymer (MIP) adsorbent in SPE and SPME



Stir bar sorptive extraction (SBSE)
Soxhlet extraction (SE)

Ultrasonic extraction (UE)
Supercritical fluid extraction (SFE)

Accelerated solvent extraction (ASE)
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Microwave-assisted extraction (MAE)
10. Headspace extraction (HE)
10.1 Interfacing purge and trap

11. Membrane extraction (ME)

Concentration Techniques for Reducing the Solvent Volume

Once the analytes are diluted in the presence of a large volume of solvents during the
extraction processes, they should be concentrated to analyze by instrumental methods as GC. If the
amount of solvent to be removed is not very high and the analyte is nonvolatile, the solvent can be
vaporized by a gentle stream of nitrogen gas flowing either across the surface or through the solution.
But when a large volume of solvent should be removed, a rotary vacuum evaporator is used. In this
case, the solution is placed in a round-bottomed flask which put in a heated water bath. A water-
cooled condenser is attached at the top of flask to condense the evaporated solvent, and it distils
into a separate container. Then, the flask is rotated continually to expose maximum liquid surface to
evaporation. It should be noted that evaporation should stop before the solution reaches dryness.

For achieving smaller volume, e.g., less than 1 ml, a Kuderna-Danish concentrator is used. In
this case, the solution is slowly heated in a warm water bath until the necessary volume is
obtained. Also, an air-cooled condenser provides the solvent reflux. This final process of reducing

solvent volume before being analyses by GC.
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