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Determination of urushiol isomers by gas chromatography mass spectrometry
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Introduction and Results 

Urushiols are lipophilic allergens present in plants of the Anacardiaceae family including Western poison oak (Toxicodendron diversilobum), Eastern poison oak (T. pubescens), poison ivies (T. rydbergii and T. radicans), poison sumac (T. Vernix), and the Asiatic lacquer tree (T. Vernicifluum). Urushiols has been recognized as an active allergen causes irritation, inflammation and blistering of the skin of sensitive individuals. Most urushiol isomers were a mixture of four closely related 3-n-alk(en)ylcatechols, all of which contained C-15 carbon side chains. This study was performed to determine of urushiol isomers - C15:1, C15:2 and C15:3 in food products by gas chromatography with mass spectrometry (GC/MS). Extraction was performed using liquid-liquid extraction (LLE) method from the sap of lacquer trees and trimethylsilyl (TMS) derivatization for GC-MS analysis. GC column was HP-FFAP (30m x 0.32mm, I.D, 0.25 μm film thickness) and selected ions for the determination of urusiol isomers including C15:1, C15:2 and C15:3 were m/z 462, m/z 460 and m/z 458, respectively. LOD of C15:1, C15:2 and C15:3 were 1.74 ug/g, 2.24 ug/g and 2.67 ug/g, and LOQ of C15:1, C15:2 and C15:3 were 5.29 ug/g, 6.79 ug/g and 8.11 ug/g, respectively. The RSD of intra-day repeatability for C15:1, C15:2 and C15:3 were 6.78%, 10.00% and 7.83 %, and those of inter-day were 2.43%, 1.38% and 5.94% at 5 ug/g concentration, respectively. 
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Table 1. Intra-day and inter-day precision data of urushiol isomers analysis by GC/MS
	Instrument
	Analytes
	Concentration

(μg/mL)
	RSD(%)

	
	
	
	Intra-day (n=12)
	Inter-day (n=4)

	GC/MS(SIM)
	C15:1
	5
	6.78
	2.43

	
	
	50
	8.36
	13.64

	
	
	100
	8.6
	11.03

	
	C15:2
	5
	10
	1.38

	
	
	50
	8.92
	10.96

	
	
	100
	7.81
	14.64

	
	C15:3
	5
	7.83
	5.94

	
	
	50
	8.74
	9.61

	
	
	100
	7.31
	4.77
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Figure 1. GC/MS chromatogram of urushiol standards (A) and purity urushiol mixture (B). 
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