
* Presenting Author

Criminalistics Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 

Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

273

B36 Analysis of Anthraquinone Dyes by Electrospray Ionization Quadrupole-Time-
of-Flight Tandem Mass Spectrometry (ESI-QTOF-MS/MS)

Nelson R. Vinueza, PhD*, North Carolina State University, 2401 Research Drive, Campus Box 8301, Raleigh, NC 27695

After attending this presentation, attendees will understand how tandem mass spectrometry on a Quadrupole Time-of-Flight (QTOF) 

FDQ�SURYLGH�VWUXFWXUDO�HOXFLGDWLRQ�RI�DFLG�G\HV�H[WUDFWHG�IURP�¿EHUV�E\�VSHFL¿F�NH\�IUDJPHQWDWLRQ�SDWWHUQV�DQG�KRZ�WKHVH�GDWD�FDQ�EH�
used to unambiguously identify commercial textile dyes.

7KLV� SUHVHQWDWLRQ�ZLOO� LPSDFW� WKH� IRUHQVLF� VFLHQFH� FRPPXQLW\� E\� SURYLGLQJ� DQ� LPSURYHG� DQG� IDVWHU� DQDO\VLV� RI� G\HG� ¿EHU� E\�
LPSDUWLQJ�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�G\H�IUDJPHQWDWLRQ�SDWKZD\V�RQ�D�472)�PDVV�VSHFWURPHWHU�IRU�EHWWHU�LGHQWL¿FDWLRQ�FRPSDUHG�
to current methods.

,Q�IRUHQVLF�DQDO\VLV��WH[WLOH�¿EHUV�DUH�IUHTXHQWO\�HQFRXQWHUHG�DV�HYLGHQFHV�LQ�IRUHQVLF�FULPH�VFHQHV���8QDPELJXRXV�LGHQWL¿FDWLRQ�
DQG� FKDUDFWHUL]DWLRQ�RI� WKH� G\HV� SUHVHQW� LQ� WKH�¿EHUV� DUH� RI� VLJQL¿FDQFH� IRU� IRUHQVLF� DQDO\VLV�� � 6HYHUDO� DQDO\WLFDO�PHWKRGV� VXFK� DV�
)RXULHU�7UDQVIRUP�,QIUDUHG��)7,5���8OWUDYLROHW�9LVLEOH��89�9LV��VSHFWURVFRS\��DQG�1XFOHDU�0DJQHWLF�5HVRQDQFH��105��FDQ�EH�XVHG�
IRU�WKH�LGHQWL¿FDWLRQ�RI�G\HV��QHYHUWKHOHVV��WKH�ORZ�TXDQWLWLHV�RI�WUDFH�HYLGHQFH�IRXQG�DW�FULPH�VFHQHV�FDQ�KLQGHU�WKHLU�DQDO\VLV�E\�WKHVH�
PHWKRGRORJLHV�� �0DVV�VSHFWURPHWU\�RIIHUV�DQ�H[FHOOHQW�RSWLRQ�IRU�DQDO\VLV�RI� WUDFH�HYLGHQFH�RI�G\HV��GXH� WR� LWV�KLJK�VHQVLWLYLW\�DQG�
YHUVDWLOLW\���,Q�WKLV�VHQVH��(6,�472)�06�06�FDQ�EH�XVHG�IRU�HI¿FLHQW�LGHQWL¿FDWLRQ�DQG�FKDUDFWHUL]DWLRQ�RI�G\HV�

7KLV� VWXG\� LV� WKH�¿UVW� VWDJH� RQ� WKH� EXLOGLQJ� RI� D�PDVV� VSHFWURPHWU\� G\H� GDWDEDVH� IURP� WKH� UHFHQWO\� GRQDWHG�0D[�:HDYHU� G\H�
library from Eastman® Chemicals, with approximately 100,000 dyes, to the College of Textiles in North Carolina State University.  

In this study, several sulfonated anthraquinone acid dyes containing the structure of 1-amino anthraquinone-2-sulfonate acid were 

DQDO\]HG�E\�(6,�472)�06�06���$�ORVV�RI���DPX�ZDV�REVHUYHG�IRU�DOO�G\HV�DQG�PRGHO�FRPSRXQGV���7KLV�ORVV�ZDV�FRQ¿UPHG�WR�EH�
SO

2
 by high-resolution analysis.  The unimolecular rearrangement and mechanisms of fragmentation triggered by Collision-Induced 

'LVDVVRFLDWLRQ��&,'��ZHUH�LQYHVWLJDWHG�E\�WUDFLQJ�WKH�VXOIXU�LVRWRSHV��32S and 34S, as well as by exploring the functions of the ortho-

amino group during the rearrangement.  Also, it was found that the presence of different group functionalities (e.g., secondary or tertiary 

DPLQHV�DQG�WKLROV��DWWDFKHG�WR�WKH�DQWKUDTXLQRQH�VWUXFWXUH�KDYH�VSHFL¿F�IUDJPHQWDWLRQ�SDWKZD\V�XQGHU�VLPLODU�&,'�FRQGLWLRQV�WKDW�FDQ�
be used to identify them.  For example, an anthraquinone having a secondary amine with an aromatic group attached to it (e.g., acid 

EOXH������FDQ�EH�GLVWLQJXLVKHG�IURP�DQ�DQWKUDTXLQRQH�KDYLQJ�D�VHFRQGDU\�DPLQH�ZLWK�DQ�DON\O�JURXS�DWWDFKHG�WR�LW��H�J���DFLG�EOXH�������
7KH�UHVXOWDQW�IUDJPHQWDWLRQ�SDWWHUQV�FRXOG�FRQWULEXWH�WR�D�G\H�GDWDEDVH�IRU�LGHQWLI\LQJ�DQG�¿QJHUSULQWLQJ�XQNQRZQ�G\HV�ZLWK�VLPLODU�
FKHPLFDO�VWUXFWXUHV�DQG�FDQ�EH�XVHG�IRU�WUDFH�¿EHU�HYLGHQFH�LQ�IRUHQVLF�DQDO\VLV�

Mass Spectrometry, Dyed Fibers, Trace Evidence


