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%���� 'HWHUPLQDWLRQ�RI�WKH�6WRLFKLRPHWU\�LQ�WKH�0RGL¿HG�)HUULF�+\GUR[DPDWH�7HVW�IRU�
Gamma-Hydroxybutyric Acid (GHB)

Thomas A. Brettell, PhD*, Cedar Crest College, 100 College Drive, Allentown, PA 18104; and Karen Lau, 1689 32nd Street, SW, 
Allentown, PA 

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�KRZ�WKH�PHWKRG�RI�FRQWLQXRXV�YDULDWLRQ�DQG�PROH�UDWLR�PHWKRG��XWLOL]LQJ�
8OWUDYLROHW�9LVLEOH��89�9LV��VSHFWURSKRWRPHWU\��FDQ�EH�XVHG�IRU�WKH�GHWHUPLQDWLRQ�RI�WKH�VWRLFKLRPHWU\�RI�WKH�SXUSOH�FRORUHG�PHWDO�
OLJDQG�FRPSOH[�IRUPHG�LQ�WKH�PRGL¿HG�K\GUR[DPDWH�WHVW�IRU�*+%�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURYLGLQJ�DQ�XQGHUVWDQGLQJ�RI�WKH�PHFKDQLVP�DQG�¿QDO�VWUXFWXUH�
RI�WKH�FRPSOH[�WKDW�IRUPV�LQ�WKH�PRGL¿HG�IHUULF�K\GUR[DPDWH�WHVW�IRU�*+%�

$�UDSLG�FRORU�WHVW�ZDV�GHYHORSHG�WR�GHWHFW�*+%�LQ�KXPDQ�XULQH�LQ��������7KH�WHVW�LQYROYHV�FRQYHUWLQJ�*+%�WR�*DPPD�%XW\URODFWRQH�
(GBL) with acid followed by a ferric hydroxamate reaction with a monohydroxamic acid intermediate.  A purple-colored complex with a 

����VWRLFKLRPHWU\�RI�GUXJ�OLJDQG�WR�LURQ�PHWDO�ZDV�SURSRVHG�DQG�IRUPHG�DW�S+����KRZHYHU��UHVXOWV�RI�PXOWLSOH��SUHYLRXV�PRQRK\GUR[DPLF�
DFLG�VWXGLHV�FRQWUDGLFWHG�WKDW�¿QGLQJ���7ZR�RI�WKH�SUHYLRXV�VWXGLHV�IRXQG�D�����VWRLFKLRPHWU\�EHWZHHQ�D�PRQRK\GUR[DPLF�DFLG�OLJDQG�
DQG�LURQ�PHWDO�LRQ�DQG�WKDW�WKH�FRPSOH[�IRUPV�WKH�PRVW�LQWHQVH�FRORU�DW�DSSUR[LPDWHO\����QP�EHORZ�D�S+�RI�����7KH�JRDO�RI�WKLV�VWXG\�
ZDV�WR�IXUWKHU�LQYHVWLJDWH�WKH�PRGL¿HG�IHUULF�K\GUR[DPDWH�WHVW�IRU�*+%�

The methods of continuous variation and mole ratio were used to determine the stoichiometry of the purple complex formed in 

WKH�PRGL¿HG�IHUULF�K\GUR[DPDWH�WHVW�IRU�*+%���*%/�ZDV�XVHG�DV�WKH�VWDUWLQJ�PDWHULDO�IRU�UHVHDUFK�SXUSRVHV���7KH�PRQRK\GUR[DPDWH�
DFLG� LQWHUPHGLDWH�ZDV� IRUPHG�DIWHU� WKH� DGGLWLRQ�RI����0�K\GUR[\ODPLQH�K\GURFKORULGH� LQ�����HWKDQRO� DQG��0�VRGLXP�K\GUR[LGH���
7KH�SXUSOH�FRPSOH[�IRUPHG�DIWHU� WKH�DGGLWLRQ�RI� LURQ��,,,��FKORULGH�DQG�DQ�DGMXVWPHQW�RI�S+�XVLQJ��0�K\GURFKORULF�DFLG�� �89�9LV�
spectrophotometry was used for the analysis and absorbance values were collected at 500nm (l0$;�RI�WKH�FRPSOH[����6WXGLHV�RI�S+�ZHUH�
SHUIRUPHG�E\�DGGLQJ�����P/�DQG����P/�LQFUHPHQWV�RI�K\GURFKORULF�DQG�VXOIXULF�DFLGV�WR�REVHUYH�DW�ZKDW�S+�WKH�FRPSOH[�LV�IRUPHG���
&RQFHQWUDWLRQ�VWXGLHV�ZHUH�DOVR�SHUIRUPHG�WR�GHWHUPLQH�¿JXUHV�RI�PHULW�LQFOXGLQJ�/LPLW�2I�'HWHFWLRQ��/2'���/LPLW�2I�4XDQWLWDWLRQ�
�/24���/LQHDU�'\QDPLF�5DQJH��/'5���DQG�PRODU�DEVRUSWLYLW\�RI�WKH�FRPSOH[��H����7KHVH�VWXGLHV�ZHUH�DOVR�UHSHDWHG�XVLQJ�ODFWRQHV�RI�
GLIIHUHQW�ULQJ�VL]HV��%HWD�%XW\URODFWRQH��%%/��DQG�'HOWD�9DOHURODFWRQH��'9/����7KH�HIIHFW�RI�LRQLF�VWUHQJWK�E\�WKH�DGGLWLRQ�RI�VRGLXP�
FKORULGH�ZDV�DOVR�VWXGLHG���/DVWO\��WKH�PRGL¿HG�IHUULF�K\GUR[DPDWH�WHVW�ZDV�DQDO\]HG�XVLQJ�*+%�DV�WKH�VWDUWLQJ�PDWHULDO�

,W�ZDV�GHWHUPLQHG�WKDW�WKH�SXUSOH�FRPSOH[�IRUPHG�LQ�WKH�PRGL¿HG�IHUULF�K\GUR[DPDWH�WHVW�KDG�D�����VWRLFKLRPHWU\�RI�GUXJ�OLJDQG�WR�
LURQ�PHWDO���7KLV�VWRLFKLRPHWU\�ZDV�FRQVLVWHQW�ZLWK�*%/��%%/��DQG�'9/���7KH�UHVXOWV�RI�WKH�S+�VWXG\�LQGLFDWHG�WKDW�WKH�FRPSOH[HV�GR�
QRW�IRUP�XQWLO�WKH�S+�ZDV�EHORZ�����7KLV�UHVXOW�ZDV�DFKLHYHG�XVLQJ�WZR�GLIIHUHQW�DFLGV�ZLWK�WZR�GLIIHUHQW�FRQFHQWUDWLRQV���5HVXOWV�IURP�D�
FRQFHQWUDWLRQ�VWXG\�IRU�*%/�LQGLFDWHG�D�/2'�RI�����[���-40��/24�RI�����[���-3�0��/'5�RI�����[���-3-5.0 x 10-20��DQG�H�RI�������/LWHUV�
PROîFP���7KH�LRQLF�VWUHQJWK�VWXGLHV�LQGLFDWHG�WKDW�WKH�GHFUHDVH�LQ�S+�XVLQJ�DQ�DFLG��QRW�MXVW�WKH�DGGLWLRQ�RI�FKORULGH�LRQV��ZDV�FUXFLDO�WR�
WKH�IRUPDWLRQ�RI�WKH�SXUSOH�FRPSOH[���3UHOLPLQDU\�UHVXOWV�IURP�WKH�DSSOLFDWLRQ�RI�*+%�WR�WKH�PRGL¿HG�IHUULF�K\GUR[DPDWH�WHVW�LQGLFDWHG�
WKDW�LW�PLJKW�QRW�EH�QHFHVVDU\�WR�DGG�DFLG�IRU�WKH�ODVW�VWHS�LI�HQRXJK�DFLG�ZDV�XVHG�WR�FRQYHUW�D�VDPSOH�FRQWDLQLQJ�*+%�WR�*%/��

It is important for forensic chemists to understand the chemistry behind this color test because it reinforces validity of their results.  

)XUWKHULQJ�WKH�UHVHDUFK�EHKLQG�WKH�PRGL¿HG�IHUULF�K\GUR[DPDWH�UHDFWLRQ�IRU�*+%�PD\�DOORZ�IRU�LWV�IXWXUH�XVH�LQ�FULPH�ODERUDWRULHV�
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