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%���� ,GHQWL¿FDWLRQ�RI�7ULJO\FHULGHV�LQ�3ULVWLQH�DQG�'HJUDGHG�9HJHWDEOH�2LOV�DQG�)DWV�
in Fire Debris Extracts by Liquid Chromatography/Mass Spectrometry

Craig M. Bryant, MSc*, Centre of Forensic Sciences, 25 Morton Shulman Avenue, Toronto, ON M3M 1J8, CANADA; and Josie Warnica, 
MSc*, Centre of Forensic Sciences, 25 Morton Shulman Avenue, Toronto, ON M3M 1J8, CANADA

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�D�QRYHO�DSSOLFDWLRQ�RI�/LTXLG�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��/&�
06��WR�WKH�IRUHQVLF�DQDO\VLV�RI�YHJHWDEOH�RLOV�DQG�IDWV�LQ�¿UH�GHEULV�VDPSOHV�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SUHVHQWLQJ�DQ�/&�06�WHFKQLTXH�WKDW�ZLOO�SURYLGH�D�PHWKRG�IRU�
GLUHFWO\� LGHQWLI\LQJ� WULJO\FHULGHV� LQ� ¿UH� GHEULV� H[WUDFWV�ZLWKRXW� SULRU� GHULYDWL]DWLRQ�� �7ULJO\FHULGHV� DUH� WKH� SULQFLSOH� FRPSRQHQWV� RI�
YHJHWDEOH�RLOV�DQG�IDWV���,GHQWL¿FDWLRQ�RI�WULJO\FHULGHV�ZDV�IRXQG�WR�EH�SRVVLEOH�IRU�YHJHWDEOH�RLOV�DQG�IDWV�WKDW�KDG�EHHQ�XVHG�IRU�FRRNLQJ�
DQG�RU�H[SRVHG�WR�¿UH�FRQGLWLRQV�

Triglycerides are the principle components of vegetable- and animal-based oils and fats.  Analysis for triglyceride-based oils and 

IDWV�SURYLGHV�YDOXDEOH�LQIRUPDWLRQ�LQ�D�UDQJH�RI�¿UH�LQYHVWLJDWLRQ�VFHQDULRV��LQFOXGLQJ�NLWFKHQ�¿UHV��KRXVHKROG�¿UH�GHDWKV��DQG�FDVHV�RI�
spontaneous combustion that involve oily rags. 

$V�WULJO\FHULGHV�DUH�ODUJH�PROHFXOHV�WKDW�DUH�QRW�VXI¿FLHQWO\�YRODWLOH�WR�EH�DQDO\]HG�GLUHFWO\�E\�*&�06��PDQ\�ODERUDWRULHV�GHULYDWL]H�
WULJO\FHULGHV�H[WUDFWHG�IURP�¿UH�GHEULV�WR�WKHLU�FRUUHVSRQGLQJ�)DWW\�$FLG�0HWK\O�(VWHUV��)$0(V����)$0(V�DUH�UHDGLO\�VHSDUDWHG�DQG�
LGHQWL¿HG�E\�*&�06���,Q�2FWREHU�������WKH�$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��$670��,QWHUQDWLRQDO�SXEOLVKHG�D�QHZ�VWDQGDUG�
WHVW�PHWKRG�IRU�³([WUDFWLRQ�DQG�'HULYDWL]DWLRQ�RI�9HJHWDEOH�2LOV�DQG�)DWV�IURP�)LUH�'HEULV�DQG�/LTXLG�6DPSOHV�ZLWK�$QDO\VLV�E\�*DV�
&KURPDWRJUDSK\�0DVV� 6SHFWURPHWU\´� �$670�(���������� �8QIRUWXQDWHO\�� LW� LV� QRW� SRVVLEOH� WR� VSHFL¿FDOO\� FRQ¿UP� WKH� SUHVHQFH� RI�
FRRNLQJ�RLOV�DQG�IDWV�XVLQJ�WKLV�PHWKRG�DV�UHVXOWLQJ�)$0(V�PD\�RULJLQDWH�IURP�IUHH�IDWW\�DFLGV�LQ�WKH�VXEVWUDWH�DQG�QRW�IURP�WULJO\FHULGH�
EDVHG�RLOV�DQG�IDWV���7KH�$670�WHVW�PHWKRG�VSHFL¿FDOO\�FDXWLRQV�DERXW�IRUPLQJ�WKLV�FRQFOXVLRQ�LQ�VHFWLRQ��������

,Q�RUGHU�WR�FRQ¿UP�WKH�SUHVHQFH�RI�YHJHWDEOH�RLOV�DQG�IDWV��D�PHWKRG�LV�QHHGHG�WKDW�DOORZV�VHSDUDWLRQ�DQG�LGHQWL¿FDWLRQ�RI�PL[WXUHV�
RI� LQWDFW� WULJO\FHULGHV� LQ�¿UH�GHEULV�H[WUDFWV�� �$QDO\VLV�RI� WULJO\FHULGHV�E\�/LTXLG�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��/&�06��KDV�
EHHQ�ZLGHO\�UHSRUWHG�LQ�IRRG�LQGXVWU\�SXEOLFDWLRQV��KRZHYHU��WKHVH�VWXGLHV�W\SLFDOO\�IRFXV�RQ�SULVWLQH�XQXVHG�FRRNLQJ�RLOV���,Q�¿UH�GHEULV�
VDPSOHV��FRRNLQJ�RLOV�PD\�EH�GHJUDGHG�E\�H[SRVXUH�WR�DLU��XVDJH�LQ�FRRNLQJ��DQG�H[SRVXUH�WR�¿UH�FRQGLWLRQV���7KH�SXUSRVH�RI�WKLV�VWXG\�
ZDV�WR�GHWHUPLQH�ZKHWKHU�RU�QRW�PL[WXUHV�RI�WULJO\FHULGHV�FRXOG�VWLOO�EH�LGHQWL¿HG�LQ�¿UH�GHEULV�H[WUDFWV�DIWHU�WKH�YHJHWDEOH�RLOV�DQG�IDWV�
KDG�EHHQ�XVHG�IRU�FRRNLQJ�DQG�RU�H[SRVHG�WR�¿UH�FRQGLWLRQV��

$�WRWDO�RI����YHJHWDEOH��DQG�DQLPDO�EDVHG�RLOV�DQG�IDWV�ZHUH�SXUFKDVHG�DW�ORFDO�VXSHUPDUNHWV��LQFOXGLQJ�PXOWLSOH�EUDQGV�RI�HDFK�
W\SH�RI�RLO�RU�IDW�ZKHUHYHU�SRVVLEOH���(DFK�RI�WKHVH�SURGXFWV�ZDV�DQDO\]HG�LQ�WKHLU�SULVWLQH�VWDWH�E\�/&�06�XVLQJ�0XOWLSOH�5HDFWLRQ�
0RQLWRULQJ��050����5HSUHVHQWDWLYH�VDPSOHV�RI�HDFK�RI�WKHVH�RLOV�DQG�IDWV�ZHUH�WKHQ�SODFHG�LQ�FOHDQ��XQOLQHG�SDLQW�FDQV�DQG�KHDWHG�
ZLWK�D�%XQVHQ�EXUQHU�WR�WKHLU�������VPRNH�SRLQW������QRQ�SLORWHG�LJQLWLRQ�SRLQW��DQG������VHOI�H[WLQJXLVKPHQW�SRLQW���7KLV�ZDV�EDVHG�RQ�D�
method developed by the State of Florida Bureau of Forensic Fire and Explosives Analysis.  Each of these burns was completed for neat 

OLTXLGV�DQG�OLTXLGV�VSLNHG�RQWR�FRWWRQ�IDEULF�RU�ZRRG���5HVXOWLQJ�UHVLGXHV�ZHUH�H[WUDFWHG�ZLWK�KH[DQH�DQG�DQDO\]HG�E\�/&�06�XVLQJ�
050���)RXU�RLOV�ZLWK�KLJK�VPRNH�SRLQWV��FDQROD��SHDQXW��VR\EHDQ��DQG�VXQÀRZHU��ZHUH�IXUWKHU�VXEMHFWHG�WR�VL[�GHHS�IU\�FRRNLQJ�F\FOHV�
XVLQJ�D�FRPPHUFLDO�GHHS�IU\HU���7KHVH�FRRNHG�RLOV�ZHUH�VXEVHTXHQWO\�DQDO\]HG�E\�/&�06�WR�GHWHUPLQH�WKH�HIIHFW�RI�FRRNLQJ���&RRNHG�
RLOV�ZHUH�WKHQ�EXUQHG�DV�SHU�WKH�PHWKRG�GHVFULEHG�DERYH�WR�GHWHUPLQH�WKH�HIIHFW�RI�¿UH�FRQGLWLRQV�RQ�RLOV�WKDW�KDG�SUHYLRXVO\�EHHQ�XVHG�
IRU�FRRNLQJ��

0L[WXUHV�RI� IRXU�RU�PRUH� WULJO\FHULGHV�ZHUH� UHDGLO\� LGHQWL¿HG�XVLQJ�/&�06� LQ� DOO� VDPSOHV� WKDW�KDG�XQGHUJRQH�FRRNLQJ�DQG�RU�
EXUQLQJ���'LIIHUHQFHV�LQ�WULJO\FHULGH�SHDN�UDWLRV�ZHUH�PLQLPDO��DQG�LQ�PDQ\�FDVHV�WKH�GHJUDGHG�RLO�ZDV�LQGLVWLQJXLVKDEOH�IURP�SULVWLQH�
XQXVHG�RLOV���,Q�VDPSOHV�ZKHUH�SHDN�UDWLR�GLIIHUHQFHV�ZHUH�REVHUYHG��PRUH�GHJUDGDWLRQ�ZDV�REVHUYHG�RQ�WKH�PRUH�KLJKO\�XQVDWXUDWHG�
triglycerides. 

$V�PL[WXUHV�RI�PXOWLSOH�WULJO\FHULGHV�UHPDLQHG�LGHQWL¿DEOH�LQ�DOO�GHJUDGHG�VDPSOHV�LQ�WKLV�VWXG\�DQG�WKH�SHDN�UDWLRV�RI�GHJUDGHG�
VDPSOHV�ZHUH�VLPLODU�WR�SULVWLQH�XQXVHG�RLOV��/&�06�DQDO\VLV�RI�WULJO\FHULGHV�KDV�EHHQ�GHPRQVWUDWHG�WR�EH�DQ�HIIHFWLYH�DQG�UHSURGXFLEOH�
PHWKRG�IRU�WKH�LGHQWL¿FDWLRQ�RI�FRRNLQJ�RLO�UHVLGXHV�LQ�¿UH�GHEULV�H[WUDFWV�

Vegetable Oils and Fats, Triglyceride Analysis by LC/MS, Fire Debris


