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Abstract 

acetic acid

Under the optimized conditions, the limit of detection (LOD) for different dyes 

reached 0.01-16.7 ng/mL in Multi Reaction Monitor (MRM) mode. 
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1. Introduction 

Textile fibers are frequently encountered as trace evidence at crime scenes. The identification 

and comparison of textile fibers is crucial for case investigation. One of the most important 

characteristics for fiber comparisons is dye, which reflects the color of the fabric. Fiber dyes [1] 

are colored substances that have affinity to the fibers. Dyes must be able to absorb and reflect 

certain bands of visible light. With the development of the dye industry, the production and variety 

of dyes gradually increased. Thousands of dyes are produced worldwide, and the most common 

fiber dyes types are acid, basic, direct, disperse, reactive, sulfur, and vat dyes[2]. Different types of 

fibers have different chemical structures, and they are dyed with different classes of dyes. For 

example, polyester fibers are hydrophobic, so they are colored by hydrophobic disperse dyes. 

However, hydrophobic polyamide fibers also contain a large number of amide groups (-CONH-) 

and hydrophilic -NH2 and -COOH groups in their molecular structure, so they can be also dyed by 

a variety of dyes, such as disperse dyes, weak acid dyes, reactive dyes, and direct dyes[3]. 

The challenge of analyzing dyes extracted from forensic fibers stems from the need for 

sensitive and analysis techniques. Fibers recovered from  are often 

as small as 2 mm in length and contain as little as 2 ng of dye[4]. Furthermore, loss may occur 

during the dye extraction procedure, so a dye analysis method with high sensitivity is needed. 
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