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Analysis of Trimethylamine and Volatile Compounds 
 using SPME, INME and HS-WC-ME in Fish
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Introduction and Results: 
Volatile Basic Nitrogen (VBN) as trimethylamine (TMA) is generated from trimethylamine oxide, choline, betaine and carnitine by protein spoilage. It is a common chemical indicator of freshness in seafood and meat. A new VBN analysis method was designed including INME (In Needle Microextraction) and HS-WC-ME (Headspace Wire Coating Microextraction). Classical analysis methods were used previously such as conway micro-diffusion (CMD), DHS (Dynamic Headspace) and SPME (Solid Phase Microextraction) methods. Especially, SPME, INME and HS-WC-ME have advantages of rapid analysis time and solvent-free. A recently developed method, INME, is made of micro-bore tunnel of needle coated with various adsorbent. Adsorbent of INME is kept inside of the needle while HS-WC-ME method uses the wire coated with adsorbent being inserted inside of the needle. INME was operated using a pump with air flow while SPME and HS-WC-ME’s fiber was exposed to headspace. The effect of adsorbent on extraction of TMA and volatile compounds was investigated using PDMS/DVB (Divinylbenzene) for SPME and PDMS, PDMS/PEG (Polyethylene glycol), PDMS/PAA (Polyaceticacid), PDMS/β-CD (Cyclodextrine) and PDMS/DVB for INME and HS-WC-ME absorbent was PDMS and PDMS/PEG (Polyethylene glycol), respectively. To optimize TMA and volatile compounds analysis condition, various parameters have been investigated by varying adsorption time (10 min, 20 min, 30 min, 40 min), adsorption temperature (35 °C, 40 °C, 50 °C, 60 °C), desorption time (15 s, 30 s, 1 min, 1.5 min) and desorption temperature (200 °C, 220 °C, 240 °C). TMA in methanol standard solution was used for TMA calibration curve and further quantitative analysis. Analyte extraction via needle-based microextraction was analyzed by GC-FID (Hewlett-Packard, 5890 II) with a capillary column (DB-WAX, 30 m × 0.25 mm × 0.25 μm). GC-MS was used for volatile compounds analysis of real fish sample. Extraction efficiency and validation data of various adsorbent were presented. 
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Figure 1. Adsorption time and temperature measured at desorption temperature at 240 °C for 15 s. 
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Figure 2. GC chromatograms of real fish sample using SPME with PDMS fiber and INME with PDMS adsorbent. 
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