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Introduction
• Greater than 400 million adults are living with diabetes worldwide
• Diabetes is a major cause of blindness, kidney failure, heart attacks, strokes,

and lower limb amputations
• Type 2 diabetes (T2D) accounts for about 90% of cases
• Current T2D monitoring:  1) Blood glucose, 2) periodic glycated hemoglobin

(HbA1c), and 3) self-reporting
• There is a critical need for T2D biomarkers for early disease detection

Objectives
1) To use automated sample preparation and GC- and GCxGC-TOFMS

analysis to collect plasma sample data
2) To use statistical processing software for the identification of potential

T2D biomarkers

Figure 1.  GC- and GCxGC-TOFMS Instrument.

Figure 2.  Plasma general extraction procedure.

Table 1.  BT 4D instrument  acquisition parameters.

Figure 5. EI contour plot for a control sample.

Table 2.  Database search results for GC- and
GCxGC-TOFMS of a control plasma sample.

Figure 6.   A comparison of a GC-TOFMS TIC and
GCxGC-TOFMS contour plot for a control
Plasma sample.

Figure 7.  Peak True (Deconvoluted) and library mass spectra for aspartic acid (left) 
and methionine (right).  The spectral similarity values were 897 and 902/1000 
respectively.  The mass delta values for the molecular ions was zero.
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Figure 3.  Two-step derivatization of glucose.
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Table 3.  Representative compounds in a control plasma sample. 

1) Database Comparisons + Mass Delta Calculations
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Summary
 We developed analytical methodology for the analysis of T2D

plasma samples.
 The method included automated sample derivatization, data

collection, and processing, as well as statistical analysis with
ChromaTOF Tile software.

Compound Identification

2) Database Comparisons + Mass Delta Calculations + RI Filtering
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Figure 8.  Peak True (Deconvoluted) and library mass spectra for succinic acid (left) 
and myristic acid (right).  The spectral similarity values were 913 and 917/1000 
respectively.  The mass delta values for the molecular ions was zero.  The observed 
RI values were 1319 (Library RI = 1321) and 1852 (Library RI = 1850) respectively. 

Anal. Chem. 2015, 87, 7, 3812-3819.

Statistical Processing

Statistical Results
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Figure 9.  ChromaTOF® Tile statistical processing software. 

Figure 10.  ChromaTOF Tile results showing elevated levels of glucuronic acid 
and myo-inositol in diseased samples.

Figure 4.  Untargeted processing of comprehensive data.

Gas Chromatograph Agilent 7890 and L-PAL 3 Autosampler

Injection 1.0 µL (Split 30:1; 250 °C)

Carrier Gas He @ 1.4 mL/min, Constant Flow

Columns (1st Dimension)
(2nd Dimension)

Rxi-5ms, 30 m x 0.25 mm i.d. x 0.25 µm (Restek)
Rxi-17 sil ms 0.6 m x 0.25 mm i.d. x 0.25 µm (Restek)

Temperature Program 50 °C (1 min), ramped 5 °C/min to 150 °C (2 min), ramped 10 °C/min to 300 °C (12 min)
Secondary oven maintained +5 °C relative to primary oven

Modulation 3 s with temperature maintained +15 °C relative to secondary oven

Mass Spectrometer LECO Pegasus BT 4D
Ion Source Temperature 250 °C 

Ionization Mode EI 

Mass Range (m/z) 45-650

Acquisition Rate 1D:  12 spectra/s; 2D:  200 spectra/s


