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A Simplified, Low-Cost Analytical Method for Dioxins:
GC/MS Analysis of Dioxins with GCmate and a Large-Volume Injector

The Japanese government, through various guidelines and the JIS standard, regulates analytical methods for
dioxins from preliminary treatment to data acquisition to data processing. The guidelines specify a high resolution
gas chromatograph — high resolution mass spectrometer system (HRGC/HRMS) as a final analytical instrument and

a resolution of 10,000 for the mass spectrometer.

These methods, however, are quite costly if executed as the government recommends. Since the Law Concerning
Special Measures Against Dioxins went into effect in January 2000, dioxin samples to be analyzed are expected to
multiply in a few years to come. Researchers are concerned that the high cost of analysis per sample will affect the
scope and quality of their studies. As a result, simplified methods for dioxin analysis are in dire need to streamline

the analytical process and reduce the cost.

There are different steps involved to simplify the process: 1)
simplified sampling; 2) simplified preliminary treatment; 3)
compact, low priced instruments; and 4) efficient data process-
ing. As a mass spectrometer manufacturer, JEOL identifies a
simplified analytical method for dioxins as a compact, low
priced analytical system:

Basic Concept of Simplified Analytical Method for Dioxins

1) Compact (low-priced) analytical system
» Lower cost
» Smaller footprint
» Enhanced ease in operation
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octachloro compounds in order to detect all isomers. However, since our objective is to “simplify” dioxin analysis, we
focused on specifically on efficient analysis of the toxic 2, 3, 7, 8-substituted isomers, forgoing quantitative analysis
of the other isomers. Thus, we used the same column, CP-Sil88, to analyze the 2, 3, 7, 8 isomers in a single injection
by the SIM grouping technique. Table 2 is a time table of the SIM grouping designed for the experiment, which,
although complicated, is designed to maximize sensitivity.

Figure 2 shows the chromatograms of 2, 3, 7, 8-TCDD and 2,3, 7, 8-TCDF acquired when a standard toluene solution
of 0.05 ug/L was analyzed under the conditions above. Table 3 shows S/N ratios of the peaks of other 2,3, 7, 8
isomers. The results were satisfactory at S/N~5 for all isomers except for OCDD and OCDF. The injection volume
being 5 uL for all samples, the absolute injected quantity volume of the isomers was 250 fg. It is known that OCDD
and OCDF in columns with high polarity do not satisfy the sensitivity requirement due to their long retention time. In
our experiment, the sensitivity decreased by a magnitude of

1 to 2. However, since the toxic equivalence of these
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The JMS-GCmate used in the experiment is a double-
focusing mass spectrometer designed on the same
principle as HRMS commonly used for dioxin analy-
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sis. The analytical conditions as well as the data 0.-,.---1.-..,---- ||1

acquired are fully comparable with HRGC/HRMS.

The JMS-GCmate is therefore a powerful tool for Retentlon Tme(mn) Retentlon Time (mn)
screening” as well as for “simplified analysis” of Figure 4. Soil Sample Analysis (TCDD)

dioxins.



