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:HOFRPH�WR�WKH�)LQQLJDQ�/&4ΤΜ�/&�06Q�6\VWHP�

7KH�/&4�2SHUDWRUªV�0DQXDO�JLYHV�\RX�LQIRUPDWLRQ�RQ�KRZ�WR
XVH�\RXU�LQVWUXPHQW�WR�SHUIRUP�D�YDULHW\�RI�DSSOLFDWLRQV�WR
DQDO\]H�YDULRXV�VDPSOHV���7KH�IROORZLQJ�FKDSWHUV�DUH�LQFOXGHG�LQ
WKLV�PDQXDO�

&KDSWHU�����,QWURGXFWLRQ�GHVFULEHV�WKH�/&4�06�GHWHFWRU
DWWULEXWHV��RSHUDWLRQDO�PRGHV��DQG�OHYHOV�RI�VSHFLILFLW\���,W�DOVR
SURYLGHV�D�YHU\�EULHI�GHVFULSWLRQ�RI�WKH�$3,�VRXUFH�

&KDSWHU�����&DOLEUDWLQJ�DQG�7XQLQJ�LQ�WKH�(6,�06�0RGH
GHVFULEHV�KRZ�WR�FDOLEUDWH�DQG�WXQH�WKH�/&4�06�GHWHFWRU�IRU
RSHUDWLRQ�LQ�WKH�(6,�06�PRGH�

&KDSWHU�����$QDO\]LQJ�6DPSOHV�LQ�WKH�/&�(6,�06�0RGH
GHVFULEHV�KRZ�WR�DQDO\]H�VDPSOHV�E\�IORZ�LQMHFWLRQ�DQDO\VLV�LQ�WKH
/&�(6,�06�PRGH��GHVFULEHV�KRZ�WR�RSHQ�D�UDZ�ILOH�LQ�WKH�([SORUH
ZLQGRZ��DQG�JLYHV�JXLGHOLQHV�IRU�/&�(6,�06�RSHUDWLRQ�

&KDSWHU�����7XQLQJ�LQ�WKH�$3&,�06�0RGH�GHVFULEHV�KRZ�WR�VHW
XS�DQG�WXQH�WKH�06�GHWHFWRU�IRU�$3&,�06�RSHUDWLRQ�

&KDSWHU�����'HYHORSLQJ�0HWKRGV�IRU�/&�06�06�$QDO\VLV�RI
7HVWRVWHURQH�LQ�WKH�$3&,�0RGH�GHVFULEHV�SURFHGXUHV�IRU
GHYHORSLQJ�PHWKRGV�IRU�/&�06�06�DQDO\VLV�RI�WHVWRVWHURQH�RU�DQ\
WDUJHW�DQDO\WH�RI�LQWHUHVW�

&KDSWHU�����/&�06�06�$QDO\VLV�RI�6DPSOHV�LQ�D�0L[WXUH
ZLWK�$XWRVDPSOHU�,QMHFWLRQ�GHVFULEHV�D�SURFHGXUH�IRU
SHUIRUPLQJ�DOWHUQDWH�SURGXFW�LRQ�VFDQV�RQ�D�WDUJHW�DQDO\WH��
LQWHUQDO�VWDQGDUG�FRPELQDWLRQ�RI�LQWHUHVW�XVLQJ�DQ�([SHULPHQW
0HWKRG�DQG�D�6DPSOH�/LVW�DQG�PRQLWRULQJ�GDWD�DFTXLVLWLRQ�LQ�WKH
1DYLJDWRU�ZLQGRZ�
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&KDSWHU�����4XDQWLWDWLYH�$QDO\VLV�RI�'DWD�GHVFULEHV�D
SURFHGXUH�IRU�SHUIRUPLQJ�TXDQWLWDWLYH�DQDO\VLV�RI�GDWD�LQFOXGLQJ
FUHDWLQJ�D�3URFHVVLQJ�0HWKRG�DQG�D�6DPSOH�/LVW��SURFHVVLQJ
TXDQWLWDWLRQ�GDWD��DQG�FUHDWLQJ�D�6XPPDU\�6KHHW�WR�UHYLHZ
TXDQWLWDWLRQ�GDWD�

$SSHQGL[�$���6DPSOH�)RUPXODWLRQV�GHVFULEHV�KRZ�WR�SUHSDUH
WKH�VROXWLRQV�QHHGHG�IRU�FDOLEUDWLQJ�DQG�WXQLQJ�WKH�/&4�06
GHWHFWRU�DQG�IRU�SHUIRUPLQJ�WKH�DSSOLFDWLRQV�GHVFULEHG�LQ�WKLV
PDQXDO�
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7R�VXJJHVW�FKDQJHV�WR�WKLV�PDQXDO�RU�WKH�RQOLQH�+HOS��SOHDVH�VHQG
\RXU�FRPPHQWV�WR�

(GLWRU��7HFKQLFDO�3XEOLFDWLRQV
)LQQLJDQ�&RUSRUDWLRQ
����5LYHU�2DNV�3DUNZD\
6DQ�-RVH��&$�����������

<RX�DUH�HQFRXUDJHG�WR�UHSRUW�HUURUV�RU�RPLVVLRQV�LQ�WKH�WH[W�RU
LQGH[���7KDQN�\RX�
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Abbreviations

7KH�IROORZLQJ�DEEUHYLDWLRQV�DUH�XVHG�LQ�WKLV�DQG�RWKHU�/&4
PDQXDOV�DQG�LQ�WKH�RQOLQH�+HOS�

$ DPSHUH
DF DOWHUQDWLQJ�FXUUHQW
$'& DQDORJ�WR�GLJLWDO�FRQYHUWHU
$3 DFTXLVLWLRQ�SURFHVVRU
$3&, DWPRVSKHULF�SUHVVXUH�FKHPLFDO�LRQL]DWLRQ
$3, DWPRVSKHULF�SUHVVXUH�LRQL]DWLRQ
E ELW
% E\WH����E�
EDXG�UDWH GDWD�WUDQVPLVVLRQ�VSHHG�LQ�HYHQWV�SHU�VHFRQG
�& GHJUHHV�&HOVLXV
FIP FXELF�IHHW�SHU�PLQXWH
&, FKHPLFDO�LRQL]DWLRQ
&,3 &DUULDJH�DQG�,QVXUDQFH�3DLG�7R
FP FHQWLPHWHU
FP� FXELF�FHQWLPHWHU
&38 FHQWUDO�SURFHVVLQJ�XQLW��RI�D�FRPSXWHU�
&50 FRQVHFXWLYH�UHDFWLRQ�PRQLWRULQJ
�&WUO! FRQWURO�NH\�RQ�WKH�WHUPLQDO�NH\ERDUG
G GHSWK
'$& GLJLWDO�WR�DQDORJ�FRQYHUWHU
GF GLUHFW�FXUUHQW
''6 GLUHFW�GLJLWDO�V\QWKHVL]HU
'6 GDWD�V\VWHP
'63 GLJLWDO�VLJQDO�SURFHVVRU
(6' HOHFWURVWDWLF�GLVFKDUJH
(6, HOHFWURVSUD\�LRQL]DWLRQ
H9 HOHFWURQ�YROW
I IHPWR���������
�) GHJUHHV�)DKUHQKHLW
)2% )UHH�RQ�%RDUG
IW IRRW
J JUDP
* JLJD�������
*1' HOHFWULFDO�JURXQG
*3,% JHQHUDO�SXUSRVH�LQWHUIDFH�EXV
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K KHLJKW
K KRXU
+3/& KLJK�SHUIRUPDQFH�OLTXLG�FKURPDWRJUDSK
+9 KLJK�YROWDJH
+] KHUW]��F\FOHV�SHU�VHFRQG�
,(& ,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ
,((( ,QVWLWXWH�RI�(OHFWULFDO�DQG�(OHFWURQLFV�(QJLQHHUV
LQ� LQFK
,�2 LQSXW�RXWSXW
N NLOR������������
. NLOR������������
NJ NLORJUDP
O OHQJWK
/ OLWHU
/$1 ORFDO�DUHD�QHWZRUN
OE SRXQG
/& OLTXLG�FKURPDWRJUDSK
/&�06 OLTXLG�FKURPDWRJUDSK���PDVV�VSHFWURPHWHU
/(' OLJKW�HPLWWLQJ�GLRGH
P PHWHU
P PLOOL��������
0 PHJD�������
0�� PROHFXODU�LRQ
� PLFUR��������
PLQ PLQXWH
P/ PLOOLOLWHU
PP PLOOLPHWHU
06 VFDQ�SRZHU���06�

06�06 VFDQ�SRZHU���06�

06Q VFDQ�SRZHU���06Q��Q� ���WKURXJK���
P�] PDVV�WR�FKDUJH�UDWLR
Q QDQR���������
Ω RKP
S SLFR����������
3D SDVFDO
3&% SULQWHG�FLUFXLW�ERDUG
3,' SURSRUWLRQDO���LQWHJUDO���GLIIHUHQWLDO
3�1 SDUW�QXPEHU
3�3 SHDN�WR�SHDN�YROWDJH
SSP SDUWV�SHU�PLOOLRQ
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SVLJ SRXQGV�SHU�VTXDUH�LQFK��JDXJH
5$0 UDQGRP�DFFHVV�PHPRU\
�5HWXUQ! �5HWXUQ!�NH\�RQ�WKH�WHUPLQDO�NH\ERDUG
5) UDGLR�IUHTXHQF\
506 URRW�PHDQ�VTXDUH
520 UHDG�RQO\�PHPRU\
56��� LQGXVWU\�VWDQGDUG�IRU�VHULDO�FRPPXQLFDWLRQV
V VHFRQG
6,0 VHOHFWHG�LRQ�PRQLWRULQJ
VROLGV�SUREH GLUHFW�LQVHUWLRQ�SUREH
650 VHOHFWHG�UHDFWLRQ�PRQLWRULQJ
7,& WRWDO�LRQ�FXUUHQW
7RUU WRUU
X DWRPLF�PDVV�XQLW
9 YROW
9�DF YROWV�DOWHUQDWLQJ�FXUUHQW
9�GF YROWV�GLUHFW�FXUUHQW
9*$ 9LGHR�*UDSKLFV��$UUD\
Z ZLGWK

1RWH���7KH�V\PERO�IRU�D�FRPSRXQG�XQLW�WKDW�LV�D�TXRWLHQW
�H�J���GHJUHHV�&HOVLXV�SHU�PLQXWH�RU�JUDPV�SHU�OLWHU��LV�ZULWWHQ�ZLWK
D�QHJDWLYH�H[SRQHQW�WR�LQGLFDWH�WKH�GHQRPLQDWRU���,Q�WKH
FRUUHVSRQGLQJ�RQOLQH�+HOS��WKHVH�V\PEROV�DUH�ZULWWHQ�ZLWK�D�VODVK
����EHFDXVH�RI�GHVLJQ�FRQVWUDLQWV�LQ�WKH�RQOLQH�+HOS���)RU�H[DPSOH�

°&�PLQ����LQ�WKLV�PDQXDO� °&�PLQ��LQ�WKH�RQOLQH�+HOS�
J�/����LQ�WKLV�PDQXDO� J�/��LQ�WKH�RQOLQH�+HOS�

([SRQHQWV�DUH�ZULWWHQ�DV�VXSHUVFULSWV���,Q�WKH�FRUUHVSRQGLQJ
RQOLQH�+HOS��H[SRQHQWV�DUH�ZULWWHQ�ZLWK�D�FDUHW��A��RU�ZLWK�H
QRWDWLRQ��DJDLQ��EHFDXVH�RI�GHVLJQ�FRQVWUDLQWV�LQ�WKH�RQOLQH�+HOS�
)RU�H[DPSOH�

06Q��LQ�WKLV�PDQXDO� 06AQ��LQ�WKH�RQOLQH�+HOS�
�����LQ�WKLV�PDQXDO� ��H���LQ�WKH�RQOLQH�+HOS�
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Typographical Conventions

7\SRJUDSKLFDO�FRQYHQWLRQV�KDYH�EHHQ�HVWDEOLVKHG�IRU�)LQQLJDQ
PDQXDOV�IRU�WKH�IROORZLQJ�

• 'DWD�LQSXW

• 1RWHV��&DXWLRQV��DQG�:$51,1*6

• 7RSLF�KHDGLQJV

Data Input

7KURXJKRXW�WKLV�PDQXDO��WKH�IROORZLQJ�FRQYHQWLRQV�LQGLFDWH�GDWD
LQSXW�DQG�RXWSXW�YLD�WKH�FRPSXWHU�

• 3URPSWV�DQG�PHVVDJHV�GLVSOD\HG�RQ�WKH�VFUHHQ�DUH
UHSUHVHQWHG�LQ�WKLV�PDQXDO�E\�FDSLWDOL]LQJ�WKH�LQLWLDO�OHWWHU�RI
HDFK�ZRUG�DQG�LWDOLFL]LQJ�HDFK�ZRUG�

• ,QSXW�WKDW�LV�WR�EH�HQWHUHG�E\�NH\ERDUG�RU�EXWWRQV�WKDW�DUH�WR
EH�FOLFNHG�RQ�E\�WKH�PRXVH�LV�UHSUHVHQWHG�LQ�EROG�IDFH
OHWWHUV����7LWOHV�RI�WRSLFV��FKDSWHUV��DQG�PDQXDOV�DOVR�DSSHDU
LQ�EROG�IDFH�OHWWHUV��

• )RU�EUHYLW\��H[SUHVVLRQV�VXFK�DV�§FKRRVH�File | Directories¨�DUH
XVHG�UDWKHU�WKDQ�§SXOO�GRZQ�WKH�)LOH�PHQX�DQG�FKRRVH
'LUHFWRULHV�¨

• $Q\�FRPPDQG�HQFORVHG�LQ�DQJOH�EUDFNHWV���!�UHSUHVHQWV�D
VLQJOH�NH\VWURNH���)RU�H[DPSOH��§SUHVV��)�!¨�PHDQV�SUHVV�WKH
NH\�ODEHOHG�)��

• $Q\�FRPPDQG�WKDW�UHTXLUHV�SUHVVLQJ�WZR�RU�PRUH�NH\V
VLPXOWDQHRXVO\�LV�VKRZQ�ZLWK�D�K\SKHQ�FRQQHFWLQJ�WKH�NH\V�
)RU�H[DPSOH��§SUHVV��6KLIW!��)�!¨�PHDQV�GHSUHVV�DQG�KROG
WKH��6KLIW!�NH\�DQG�WKHQ�SUHVV�WKH��)�!�NH\�
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Notes, Cautions, and Warnings

1RWHV��FDXWLRQV��DQG�:$51,1*6�DUH�GLVSD\HG�LQ�ER[HV�VXFK�DV
WKH�RQH�EHORZ�

1RWH���%R[HV�VXFK�DV�WKLV�DUH�XVHG�WR�GLVSOD\�QRWHV��FDXWLRQV��DQG
:$51,1*6�

$�QRWH�FRQWDLQV�LQIRUPDWLRQ�WKDW�FDQ�DIIHFW�WKH�TXDOLW\�RI�\RXU
GDWD���,Q�DGGLWLRQ��QRWHV�RIWHQ�FRQWDLQ�LQIRUPDWLRQ�WKDW�\RX�PD\
QHHG�LI�\RX�DUH�KDYLQJ�WURXEOH�

$�FDXWLRQ�FRQWDLQV�LQIRUPDWLRQ�QHFHVVDU\�WR�SURWHFW�\RXU
LQVWUXPHQW�IURP�GDPDJH�

$�:$51,1*�GHVFULEHV�KD]DUGV�WR�KXPDQ�EHLQJV�
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Topic Headings

7KH�IROORZLQJ�KHDGLQJV�DUH�XVHG�WR�VKRZ�WKH�RUJDQL]DWLRQ�RI�WRSLFV
ZLWKLQ�D�FKDSWHU�

CHAPTER NAME

1.1  First Level Topics

1.1.1  Second Level Topics

1.1.1.1  Third Level Topics

Fourth Level Topics

Fifth Level Topics

�
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Customer Support

&XVWRPHU�VXSSRUW�LV�DYDLODEOH�LQ�1RUWK�$PHULFD��LQ�(XURSH��DQG�LQ
$XVWUDODVLD�DQG�$VLD�

In North America

,Q�1RUWK�$PHULFD��FXVWRPHU�VXSSRUW�LV�DYDLODEOH�IURP�HDFK�RI�WKH
)LQQLJDQ�RIILFHV�DV�IROORZV�

1RUWKHDVWHUQ�5HJLRQ ������������������������������� ����� ��������
)D[ ����������������������������������������������������� ����� ��������

6RXWKHUQ�5HJLRQ�������������������������������������� ����� ��������
)D[ ����������������������������������������������������� ����� ��������

&HQWUDO�5HJLRQ����������������������������������������� ����� ��������
)D[ ����������������������������������������������������� ����� ��������

:HVWHUQ�5HJLRQ ��������������������������������������� ����� ��������
)D[ ����������������������������������������������������� ����� ��������

,Q�WKH�86$��WKH�2UGHU�3URFHVVLQJ�'HSDUWPHQW�LV�LQ�6DQ�-RVH�
&DOLIRUQLD���7R�RUGHU�SDUWV��XVH�WKH�WHOHSKRQH�QXPEHU�IRU�\RXU
UHJLRQ�OLVWHG�EHORZ�

1RUWKHDVWHUQ�5HJLRQ ������������������������������� ����� ��������
6RXWKHUQ�5HJLRQ�������������������������������������� ����� ��������
&HQWUDO�5HJLRQ����������������������������������������� ����� ��������
:HVWHUQ�5HJLRQ ��������������������������������������� ����� ��������
&DOLIRUQLD������������������������������������������������� ����� ��������
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In Europe

,Q�(XURSH��FXVWRPHU�VXSSRUW�LV�DYDLODEOH�IURP�HDFK�RI�WKH
)LQQLJDQ�RIILFHV�DV�IROORZV�

%UHPHQ��*HUPDQ\ ��������������������������������� ������ �������
)D[���������������������������������������������������� ������ ���������

+HPHO�+HPSVWHDG��8QLWHG�.LQJGRP�� ������� �������
)D[�������������������������������������������������� ������� �������

0DQFKHVWHU��8QLWHG�.LQJGRP������������� ������� �������
)D[�������������������������������������������������� ������� �������

0LODQR��,WDO\ ���������������������������������������������� ���� ���������
)D[�������������������������������������������������������� ���� ���������

2UVD\��)UDQFH ���������������������������������������� ������ ��������
)D[���������������������������������������������������� ������ ��������

$UJHQWHXLO��)UDQFH��������������������������������� ������ ��������
)D[���������������������������������������������������� ������ ��������

+XGGLQJH��6ZHGHQ������������������������������������� ���� ��������
)D[�������������������������������������������������������� ���� ��������

9HHQHQGDDO��1HWKHUODQGV���������������������� ������ ������
)D[���������������������������������������������������� ������ ������

In Australasia and Asia

,Q�$XVWUDODVLD�DQG�$VLD��FXVWRPHU�VXSSRUW�LV�DYDLODEOH�IURP�HDFK
RI�WKH�)LQQLJDQ�RIILFHV�DV�IROORZV�

5\GDOPHUH��1�6�:���$XVWUDOLD������������������� ���� ��������
)D[�������������������������������������������������������� ���� ��������

%HLMLQJ��3HRSOH
V�5HSXEOLF�RI�&KLQD��������� ����� ���������
)D[������������������������������������������������������ ����� ���������

7RN\R��-DSDQ���������������������������������������������� ���� ���������
)D[�������������������������������������������������������� ���� ���������

2VDND��-DSDQ ��������������������������������������������� ���� ��������
)D[�������������������������������������������������������� ���� ��������
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Training

9DOXDEOH�WUDLQLQJ�RQ�)LQQLJDQ�LQVWUXPHQWV�DQG�VRIWZDUH�LV�RIIHUHG
LQ�1RUWK�$PHULFD��LQ�(XURSH��DQG�LQ�$XVWUDODVLD�DQG�$VLD�

([SHULHQFH�KDV�VKRZQ�WKDW�PD[LPXP�YDOXH�FDQ�EH�GHULYHG�IURP�D
VFLHQWLILF�LQVWUXPHQW�LI�WKHUH�LV�RQH�SHUVRQ��WKH�NH\�RSHUDWRU��ZKR
KDV�D�PDMRU�UHVSRQVLELOLW\�IRU�WKH�LQVWUXPHQW���,W�LV�UHFRPPHQGHG
WKDW�\RX�GHVLJQDWH�D�NH\�RSHUDWRU�WR�PDQDJH�WKH�RSHUDWLRQ�DQG
PDLQWHQDQFH�RI�WKH�/&4�V\VWHP�LQ�\RXU�ODERUDWRU\���,W�LV�DOVR
UHFRPPHQGHG�WKDW�DERXW�RQH�PRQWK�DIWHU�\RXU�LQVWUXPHQW�KDV�EHHQ
LQVWDOOHG�WKH�NH\�RSHUDWRU�UHFHLYH�WUDLQLQJ�IRU�WKH�RSHUDWLRQ�DQG
PDLQWHQDQFH�RI�WKH�V\VWHP�DW�WKH�)LQQLJDQ�,QVWLWXWH��DW�\RXU�VLWH��RU
DW�RQH�RI�WKH�ORFDO�)LQQLJDQ�RIILFHV�

In North America

,Q�1RUWK�$PHULFD��WUDLQLQJ�LV�DYDLODEOH�DW�WKH�)LQQLJDQ�,QVWLWXWH
LQ�$XVWLQ��7H[DV��8�6�$���)RU�LQIRUPDWLRQ�RQ�HQUROOPHQW�RU
FRXUVHV��SOHDVH�ZULWH�RU�FDOO�

)LQQLJDQ�,QVWLWXWH
�����*UDQG�$YHQXH�3DUNZD\
$XVWLQ��7;�����������
8�6�$�
7HOHSKRQH�����������������
)D[�����������������

,QIRUPDWLRQ�RQ�WUDLQLQJ�LV�DOVR�DYDLODEOH�IURP�\RXU�ORFDO�)LQQLJDQ
UHJLRQDO�RIILFH�

1RUWKHDVWHUQ�5HJLRQ ������������������������������� ����� ��������
)D[ ����������������������������������������������������� ����� ��������

6RXWKHUQ�5HJLRQ�������������������������������������� ����� ��������
)D[ ����������������������������������������������������� ����� ��������

&HQWUDO�5HJLRQ����������������������������������������� ����� ��������
)D[ ����������������������������������������������������� ����� ��������

:HVWHUQ�5HJLRQ ��������������������������������������� ����� ��������
)D[ ����������������������������������������������������� ����� ��������
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In Europe

,Q�(XURSH��WUDLQLQJ�LV�DYDLODEOH�IURP�)LQQLJDQ�ILHOG�DSSOLFDWLRQV
FKHPLVWV���&RQWDFW�\RXU�ORFDO�)LQQLJDQ�RIILFH�IRU�LQIRUPDWLRQ�

%UHPHQ��*HUPDQ\ ��������������������������������� ������ ���������
)D[���������������������������������������������������� ������ ���������

+HPHO�+HPSVWHDG��8QLWHG�.LQJGRP�� ������� �������
)D[�������������������������������������������������� ������� �������

0DQFKHVWHU��8QLWHG�.LQJGRP������������� ������� �������
)D[�������������������������������������������������� ������� �������

0LODQR��,WDO\ ���������������������������������������������� ���� ���������
)D[�������������������������������������������������������� ���� ���������

2UVD\��)UDQFH ���������������������������������������� ������ ��������
)D[���������������������������������������������������� ������ ��������

$UJHQWHXLO��)UDQFH��������������������������������� ������ ��������
)D[���������������������������������������������������� ������ ��������

+XGGLQJH��6ZHGHQ������������������������������������� ���� �������
)D[�������������������������������������������������������� ���� �������

9HHQHQGDDO��1HWKHUODQGV���������������������� ������ ������
)D[���������������������������������������������������� ������ ������

In Australasia and Asia

,Q�$XVWUDODVLD�DQG�$VLD��WUDLQLQJ�LV�DYDLODEOH�IURP�)LQQLJDQ�ILHOG
DSSOLFDWLRQV�FKHPLVWV���&RQWDFW�\RXU�ORFDO�)LQQLJDQ�RIILFH�IRU
LQIRUPDWLRQ�

5\GDOPHUH��1�6�:���$XVWUDOLD������������������� ���� ��������
)D[�������������������������������������������������������� ���� ��������

%HLMLQJ��3HRSOH
V�5HSXEOLF�RI�&KLQD��������� ����� ���������
)D[������������������������������������������������������ ����� ���������

7RN\R��-DSDQ���������������������������������������������� ���� ���������
)D[�������������������������������������������������������� ���� ���������

2VDND��-DSDQ ��������������������������������������������� ���� ��������
)D[�������������������������������������������������������� ���� ��������
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1. INTRODUCTION

7KH�/&4�LV�DQ�DQDO\WLFDO�LQVWUXPHQW�WKDW�LQFOXGHV�D�V\ULQJH
SXPS��D�GLYHUW�LQMHFW�YDOYH��DQ�$3,�LRQ�VRXUFH��D�PDVV
VSHFWURPHWHU��06��GHWHFWRU��DQG�D�GDWD�V\VWHP���,Q�D�W\SLFDO
DQDO\VLV��D�VDPSOH�FDQ�EH�LQWURGXFHG�LQ�DQ\�RI�WKH�IROORZLQJ�ZD\V�

• 8VLQJ�D�V\ULQJH�SXPS�YLD�GLUHFW�LQIXVLRQ

• 8VLQJ�WKH�GLYHUW�LQMHFW�YDOYH�ILWWHG�ZLWK�D�ORRS�DQG�DQ�/&�YLD
IORZ�LQMHFWLRQ�DQDO\VLV��ORRS�LQMHFWLRQV�

• 8VLQJ�D�GLYHUW�LQMHFW�YDOYH�DQG�DQ�/&�YLD�/&�06

,Q�DQDO\VLV�E\�/&�06��D�VDPSOH�LV�LQWURGXFHG�RQWR�DQ�/&�FROXPQ�
7KH�VDPSOH�LV�WKHQ�VHSDUDWHG�LQWR�LWV�YDULRXV�FRPSRQHQWV���7KH
FRPSRQHQWV�HOXWH�IURP�WKH�/&�FROXPQ�DQG�SDVV�LQWR�WKH�06
GHWHFWRU�ZKHUH�WKH\�DUH�DQDO\]HG���$QDO\VLV�E\�GLUHFW�LQIXVLRQ�RU
IORZ�LQMHFWLRQ�SURYLGH�QR�FKURPDWRJUDSKLF�VHSDUDWLRQ�RI
FRPSRQHQWV�LQ�WKH�VDPSOH�EHIRUH�LW�SDVVHV�LQWR�WKH�06�GHWHFWRU�
7KH�GDWD�IURP�WKH�06�GHWHFWRU�DUH�WKHQ�VWRUHG�DQG�SURFHVVHG�E\
WKH�GDWD�V\VWHP�

7KH�/&4�VROYHV�D�ZLGH�YDULHW\�RI�DQDO\WLFDO�SUREOHPV���7KH�/&4
06�GHWHFWRU�FDQ�EH�XVHG�LQ�D�YDULHW\�RI�RSHUDWLRQDO�PRGHV��LW
H[KLELWV�XQLTXH�DWWULEXWHV��DV�ZHOO�DV�DWWULEXWHV�W\SLFDO�RI�RWKHU�/&
GHWHFWRUV��DQG�LW�SURYLGHV�PDQ\�OHYHOV�RI�DQDO\WLFDO�VSHFLILFLW\�

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�WRSLFV�

• /&4�06�GHWHFWRU�DWWULEXWHV

• /&4�06�GHWHFWRU�RSHUDWLRQDO�PRGHV

• /&4�06�GHWHFWRU�OHYHOV�RI�VSHFLILFLW\

• $3,�VRXUFH

�
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1.1 LCQ MS Detector Attributes

7KH�/&4�06�GHWHFWRU�LV�D�XQLYHUVDO��VHOHFWLYH�DQG�VSHFLILF�/&
GHWHFWRU�

$�XQLYHUVDO�/&�GHWHFWRU�LV�RQH�WKDW�GHWHFWV�FRPSRXQGV�RI�DOO��RU
PRVW��FODVVHV�ZLWK�PRGHUDWH�WR�JRRG�VHQVLWLYLW\���$�XQLYHUVDO�/&
GHWHFWRU�WHOOV�\RX�WKDW�D�FRPSRXQG�LV�SUHVHQW�DW�D�JLYHQ�UHWHQWLRQ
WLPH��EXW�LW�SURYLGHV�QR�LQIRUPDWLRQ�RQ�WKH�LGHQWLW\�RI�WKH
FRPSRXQG�

$�VHOHFWLYH�/&�GHWHFWRU�LV�RQH�WKDW�GHWHFWV�FRPSRXQGV�RI�RQH��RU
PRUH��FODVVHV�ZLWK�H[FHOOHQW�VHQVLWLYLW\���6HOHFWLYLW\�LV�UHODWHG�WR
FRPSRXQG�FODVV���$�VHOHFWLYH�/&�GHWHFWRU�WHOOV�\RX�WKDW�D
FRPSRXQG�RI�D�FHUWDLQ�FODVV�LV�SUHVHQW�DW�D�JLYHQ�UHWHQWLRQ�WLPH�
EXW�RQFH�DJDLQ��LW�SURYLGHV�QR�LQIRUPDWLRQ��RWKHU�WKDQ�WKH�FODVV��RQ
WKH�LGHQWLW\�RI�WKH�FRPSRXQG�

$�VSHFLILF�/&�GHWHFWRU�LV�RQH�WKDW�DOORZV�IRU�WKH�SRVLWLYH
LGHQWLILFDWLRQ�RI�XQNQRZQ�RU�WDUJHW�FRPSRXQGV���6SHFLILFLW\�LV
UHODWHG�WR�FRPSRXQG�VWUXFWXUH���$�VSHFLILF�/&�GHWHFWRU�WHOOV�\RX�QRW
RQO\�WKDW�D�FRPSRXQG�LV�SUHVHQW�DW�D�JLYHQ�UHWHQWLRQ�WLPH��LW�DOVR
SURYLGHV�LQIRUPDWLRQ�RQ�WKH�VWUXFWXUH�RI�WKH�FRPSRXQG����)RU�D
GLVFXVVLRQ�RI�WKH�OHYHOV�RI�VSHFLILFLW\�RI�WKH�/&4�06�GHWHFWRU��UHIHU
WR�WKH�QH[W�WRSLF��

7KH�/&4�06�GHWHFWRU�LV��E\�LWV�QDWXUH��D�VSHFLILF�/&�GHWHFWRU�
PDVV�GDWD�DUH�DOZD\V�REWDLQHG�UHJDUGOHVV�RI�WKH�PRGH�RI
RSHUDWLRQ���+RZHYHU��LW�DOVR�KDV�DWWULEXWHV�RI�XQLYHUVDO�DQG
VHOHFWLYH�GHWHFWRUV�
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1.2 LCQ MS Detector Operational Modes

7KH�/&4�06�GHWHFWRU�FRQVLVWV�RI�DQ�LRQ�VRXUFH��LRQ�RSWLFV��D
TXDGUXSROH�LRQ�WUDS�PDVV�DQDO\]HU��DQG�DQ�LRQ�GHWHFWLRQ�V\VWHP�

$�VDPSOH�FDQ�EH�LRQL]HG�LQ�HLWKHU�RI�WZR�DWPRVSKHULF�SUHVVXUH
�$3,��LRQL]DWLRQ�PRGHV���HOHFWURVSUD\�LRQL]DWLRQ��(6,��RU
DWPRVSKHULF�SUHVVXUH�FKHPLFDO�LRQL]DWLRQ��$3&,����7KH�WZR
WHFKQLTXHV�DUH�FRPSOLPHQWDU\�LQ�WKDW�JHQHUDOO\�DFLGLF�RU�EDVLF
FRPSRXQGV�RU�FRPSRXQGV�WKDW�DUH�LRQL]HG�LQ�VROXWLRQ�DUH�EHVW
DQDO\]HG�E\�(6,���1HXWUDO�DQG�OHVV�SRODU�FRPSRXQGV�WHQG�WR�EH
EHWWHU�DQDO\]HG�LQ�WKH�$3&,�PRGH�

%RWK�DWPRVSKHULF�SUHVVXUH�LRQL]DWLRQ�PRGHV�DUH�H[WUHPHO\�VRIW�
9LUWXDOO\�DOO�FRPSRXQGV�LRQL]DEOH�E\�(6,�RU�$3&,�SURGXFH�D
PROHFXODU�ZHLJKW�DVVRFLDWHG�LRQ�VXFK�DV�0+���01D���RU��0�+���

• (6,��6DPSOH�PROHFXOHV�FRQWDLQHG�LQ�VROXWLRQ�PRYH�WKURXJK�D
KLJK�YROWDJH�JUDGLHQW�ZKLFK�IRUPV�D�ILQH�PLVW�RI�HOHFWULFDOO\
FKDUJHG�GURSOHWV���7KH�VDPSOH�LRQV�DUH�WKHQ�WUDQVIHUUHG�IURP
VROXWLRQ�LQWR�WKH�JDV�SKDVH�YLD�VROYHQW�HYDSRUDWLRQ���(6,�LV�WKH
VRIWHVW�LRQL]DWLRQ�WHFKQLTXH��WKXV�OLWWOH�RU�QR�IUDJPHQWDWLRQ�RI
VDPSOH�PROHFXOHV�RFFXUV���%HFDXVH�HOHFWURVSUD\�LRQL]DWLRQ
DOORZV�SURGXFWLRQ�RI�PROHFXODU�LRQV�GLUHFWO\�IURP�VROXWLRQ��LW�LV
VWURQJO\�GHSHQGHQW�RQ�VROXWLRQ�SKDVH�FKHPLVWU\�

• $3&,��$�JDV�SKDVH�LRQL]DWLRQ�SURFHVV�LQ�ZKLFK�DQDO\WH
PROHFXOHV�UHDFW�ZLWK�UHDJHQW�LRQV�WR�IRUP�DQDO\WH�LRQV�DW
DWPRVSKHULF�SUHVVXUH���&KHPLFDO�LRQL]DWLRQ��&,��UHDJHQW�LRQV
DUH�IRUPHG�YLD�VROYHQW�YDSRUL]DWLRQ�DQG�VXEVHTXHQW�LQWHUDFWLRQ
ZLWK�KLJK�YROWDJH�WR�FUHDWH�D�FRURQD�GLVFKDUJH���5HDJHQW�LRQV
DUH�IRUPHG�WKURXJK�D�VHULHV�RI�FKHPLFDO�UHDFWLRQV���$3&,�LV�D
VRIW�LRQL]DWLRQ�WHFKQLTXH��WKXV�OLWWOH�RU�QR�IUDJPHQWDWLRQ�RI
VDPSOH�PROHFXOHV�RFFXUV���$3&,�SURYLGHV�LV�D�SRZHUIXO
WHFKQLTXH�IRU�WKH�DQDO\VLV�RI�WKHUPDOO\�VWDEOH�FRPSRXQGV�RI
ZLGHO\�GLIIHULQJ�SRODULW\�

 )RU�DQ�LQ�GHSWK�GLVFXVVLRQ�RI�WKH�WKHRU\�DQG�PHFKDQLVP�LQYROYHG
LQ�WKH�(6,�SURFHVV��UHIHU�WR�WKH�IROORZLQJ�VFLHQWLILF�DUWLFOHV�

• )HQQ��-�%���0DQQ��0���0HQJ��&�.���:RQJ��6�)���:KLWHKRXVH�
&�0���0DVV�6SHFWURP��5HY��������������

• 6PLWK��5�'���/RR��-�$���(GPRQGV��&�*���%DULQDJD��&�-���8GVHWK�
+�5���$QDO��&KHP����������������
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• ,NRQRPRX��0�*���%ODGHV��$�7���.HEDUOH��3���$QDO��&KHP���������
��������

• .HEDUOH��3���7DQJ��/���$QDO��&KHP����������������

• 'ROH��0���0DFN��/�/���+LQHV��5�/���0REOH\��5�&���)HUJXVRQ�
/�'���$OLFH��0�%���-��&KHP��3K\V�����������������

• 0DFN��/�/���.UDOLN��$���5KHXGH��$���'ROH��0���-��&KHP��3K\V��
��������������

• ,ULEDQH��-�9���7KRPSVRQ��%�$���-��&KHP��3K\V�����������������

• ,ULEDQH��-�9���7KRPSVRQ��%�$���-��&KHP��3K\V�����������������

• )HQQ��-�%���-��$P��6RF��0DVV�6SHFWURP���������������

7KH�/&4�06�GHWHFWRU�FDQ�EH�RSHUDWHG�LQ�DQ\�RI�QLQH
VFDQ�PRGH���VFDQ�SRZHU�FRPELQDWLRQV�

• )XOO�VFDQ�06��7KH�IXOO�VFDQ�06�PRGH�SURYLGHV�D�IXOO�PDVV
VSHFWUXP�RI�DQDO\WHV�LQWURGXFHG�LQWR�WKH�LRQ�VRXUFH���0ROHFXODU
ZHLJKW�LQIRUPDWLRQ�RQ�SXUH�FRPSRXQGV�DQG�FRPSRXQGV�LQ�D
PL[WXUH�FDQ�EH�GHWHUPLQHG���7KHUHIRUH��WKLV�VFDQ�PRGH
SURYLGHV�WKH�PD[LPXP�DPRXQW�RI�LQIRUPDWLRQ�DYDLODEOH�IURP�D
VLQJOH�VWDJH�PDVV�VSHFWURPHWU\�H[SHULPHQW�

• 6,0��$�WHFKQLTXH�LQ�ZKLFK�D�SDUWLFXODU�LRQ�RU�VHW�RI�LRQV�LV
PRQLWRUHG���%HFDXVH�RQO\�D�IHZ�LRQV�DUH�PRQLWRUHG��6,0�FDQ
SURYLGH�ORZHU�GHWHFWLRQ�OLPLWV�DQG�JUHDWHU�VSHHG�WKDQ�D�IXOO
VFDQ�06�DQDO\VLV���7KH�GHWHFWLRQ�OLPLW�LQ�D�6,0�H[SHULPHQW�LV
GHILQHG�E\�WKH�FKHPLFDO�QRLVH�LQ�WKH�V\VWHP���)RU�LQVWDQFH��D
6,0�06�H[SHULPHQW�XVLQJ�WKH�PDVV�FKURPDWRJUDP�RI�D
PROHFXODU�LRQ�LV�PRUH�VSHFLILF�WKDQ�D�89�GHWHFWRU�IRU
TXDQWLWDWLRQ�RI�D�SDUWLFXODU�FRPSRQHQW���+RZHYHU��6,0�FDQQRW
EH�XVHG�WR�TXDQWLWDWH�LI�WKHUH�LV�DQ�LQWHUIHULQJ�LRQ�DW�WKH�VDPH
PDVV�DV�WKH�LRQ�RI�LQWHUHVW�

• )XOO�VFDQ�06�06��,Q�WKH�IXOO�VFDQ�06�06�VFDQ�PRGH�WKH�LRQ
RI�LQWHUHVW��WKH�SDUHQW�LRQ��LV�VHOHFWHG�DQG�VWRUHG�LQ�WKH
DQDO\]HU���7KH�SDUHQW�LRQ�LV�WKHQ�GLVVRFLDWHG�WKURXJK
FROOLVLRQDOO\�LQGXFHG�GLVVRFLDWLRQ��&,'��WR�SURGXFH�IUDJPHQW
LRQV��SURGXFW�LRQV����7KH�DQDO\]HU�LV�WKHQ�VFDQQHG�WR�SURGXFH�D
IXOO�PDVV�VSHFWUXP�RI�WKH�SURGXFW�LRQV�SURGXFHG�E\�WKH
GLVVRFLDWLRQ�RI�WKH�VHOHFWHG�SDUHQW�LRQ���7KHUHIRUH��WKLV�VFDQ
PRGH�SURYLGHV�LQIRUPDWLRQ�RQ�WKH�PROHFXODU�VWUXFWXUH�RI�RQH
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SDUWLFXODU�LRQ���6WUXFWXUDO�LQIRUPDWLRQ�FDQ�DOVR�EH�REWDLQHG�IRU
FRPSRXQGV�LQ�D�PL[WXUH�

• 650��$�WHFKQLTXH�LQ�ZKLFK�D�SDUWLFXODU�&,'�WUDQVLWLRQ�LV
PRQLWRUHG���,Q�650��D�SDUHQW�LRQ�LV�VHOHFWHG�DQG�VWRUHG�LQ�WKH
DQDO\]HU���7KH�SDUHQW�LRQ�LV�WKHQ�GLVVRFLDWHG�WR�SURGXFH
SURGXFW�LRQV���2QH�SURGXFW�LRQ�LV�WKHQ�VHOHFWHG�DQG�VWRUHG�
)LQDOO\��WKH�SURGXFW�LRQ�LV�VFDQQHG�RXW�RI�WKH�DQDO\]HU�
7KHUHIRUH��LRQ�FXUUHQW�VLJQDO�LV�REWDLQHG�RQO\�LI�D�VSHFLILF
SDUHQW�LRQ�IUDJPHQWV�WR�SURGXFH�D�VSHFLILF�SURGXFW�LRQ�
4XDQWLWDWLRQ�E\�650�LV�PRUH�VSHFLILF�WKDQ�D�6,0�H[SHULPHQW
EHFDXVH�LW�XVHV�WKH�PDVV�FKURPDWRJUDP�RI�D�VSHFLILF�SURGXFW
LRQ�RI�D�VSHFLILF�SDUHQW�LRQ�

• )XOO�6FDQ�06Q��$�WHFKQLTXH�LQ�ZKLFK�D�SDUHQW�LRQ�LV�VHOHFWHG
DQG�VWRUHG�LQ�WKH�DQDO\]HU���7KH�SDUHQW�LRQ�LV�WKHQ�GLVVRFLDWHG
WKURXJK�&,'�WR�SURGXFH�SURGXFW�LRQV���$�SURGXFW�LRQ�LV�WKHQ
VWRUHG�LQ�WKH�LRQ�WUDS�DQG�EHFRPHV�WKH�SDUHQW�LRQ�IRU�WKH�QH[W
VWDJH�RI�06���7KH�LRQ�LV�GLVVRFLDWHG�WKURXJK�&,'�DQG�WKH
SURGXFW�LRQV�DUH�VFDQQHG�RXW�RI�WKH�DQDO\]HU�WR�SURGXFH�D�IXOO
VFDQ�SURGXFW�LRQ�VSHFWUXP�

• &50��&RQWLQXRXV�5HDFWLRQ�0RQLWRULQJ���$�WHFKQLTXH�LQ�ZKLFK
PXOWLSOH�UHDFWLRQV�DUH�PRQLWRUHG��HPSOR\LQJ�PXOWLSOH�VWDJHV�RI
PDVV�DQDO\VLV���,Q�&50��D�SDUHQW�LRQ�LV�VHOHFWHG�DQG�VWRUHG�LQ
WKH�DQDO\]HU���7KH�SDUHQW�LRQ�LV�WKHQ�GLVVRFLDWHG�WR�SURGXFH
SURGXFW�LRQV���2QH�SURGXFW�LRQ�LV�WKHQ�VHOHFWHG�DQG�VWRUHG�LQ
WKH�PDVV�DQDO\]HU��VHFRQG�VWDJH����7KLV�SURGXFW�LRQ�WKHQ
EHFRPHV�WKH�SDUHQW�LRQ�IRU�WKH�QH[W�06�VWDJH��DQG�LV
GLVVRFLDWHG�WR�SURGXFH�QHZ�SURGXFW�LRQV���2QH�SURGXFW�LRQ�LV
WKHQ�VHOHFWHG�DQG�VWRUHG�LQ�WKH�PDVV�DQDO\]HU��WKLUG�VWDJH��
)LQDOO\��WKH�SURGXFW�LRQ�LV�VFDQQHG�RXW�RI�WKH�DQDO\]HU���&50
SURYLGHV�KLJKO\�VSHFLILF�TXDQWLWDWLRQ�LQIRUPDWLRQ�EHFDXVH�LW
XVHV�WKH�PDVV�FKURPDWRJUDP�RI�D�VSHFLILF�ILQDO�SURGXFW�LRQ
ZKLFK�UHVXOWV�IURP�D��VSHFLILF�PXOWL�VWDJH�UHDFWLRQ�SDWK�

• =RRP6FDQ�06��$�KLJKHU�UHVROXWLRQ�WHFKQLTXH�LQ�ZKLFK
LQIRUPDWLRQ�DERXW�WKH�FKDUJH�VWDWH�RI�RQH�RU�PRUH�LRQV�RI
LQWHUHVW�LV�REWDLQHG�IRU�PROHFXODU�ZHLJKW�GHWHUPLQDWLRQ���,Q
=RRP6FDQ��LRQV�IRUPHG�LQ�WKH�VRXUFH�DUH�VWRUHG�LQ�WKH
DQDO\]HU���,RQV�LQ�RQH�RU�PRUH����X�ZLQGRZ�V��DUH�VHOHFWHG�DQG
DOO�RWKHU�LRQV�DUH�HMHFWHG�IURP�WKH�DQDO\]HU���)LQDOO\��WKH�LRQV
LQ�WKH����X�ZLQGRZ�V��DUH�VFDQQHG�RXW�RI�WKH�DQDO\]HU�DW
KLJKHU�WKDQ�QRUPDO�PDVV�UHVROXWLRQ�WR�SURGXFH�D�=RRP6FDQ
PDVV�VSHFWUXP���&KDUJH�VWDWHV�XS�WR�±��FDQ�EH�GHWHUPLQHG�IRU
SHSWLGHV�DQG�RUJDQRPHWDOOLFV�
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• =RRP6FDQ�06�06��$�WHFKQLTXH�LQ�ZKLFK�WKH�FKDUJH�VWDWH�RI�D
SURGXFW�LRQ�XS�WR�±��FDQ�EH�HOXFLGDWHG�

• =RRP6FDQ�06Q��$�WHFKQLTXH�LQ�ZKLFK�WKH�FKDUJH�VWDWH�RI�D
ILQDO�SURGXFW�LRQ�XS�WR�±��FDQ�EH�HOXFLGDWHG�
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1.3 LCQ MS Detector Levels of Specificity

7KH�DWWULEXWH�WKDW�VHWV�WKH�/&4�06�GHWHFWRU�DSDUW�IURP�RWKHU�/&
GHWHFWRUV�LV�WKH�KLJK�OHYHO�RI�DQDO\WLFDO�VSHFLILFLW\�WKDW�LW�SURYLGHV�
7KH�/&4�FDQ�SURYLGH�ILYH�OHYHOV�RI�DQDO\VLV���(DFK�OHYHO�RI�DQDO\VLV
DGGV�D�QHZ�GLPHQVLRQ�RI�VSHFLILFLW\�IRU�SRVLWLYH�FRPSRXQG
LGHQWLILFDWLRQ���7KH�ILYH�OHYHOV�RI�DQDO\VLV��ZKLFK�DUH�VXPPDUL]HG
LQ�7DEOH������DUH�DV�IROORZV�

• &KURPDWRJUDSKLF�VHSDUDWLRQ�DQG�FRPSRXQG�GHWHFWLRQ
�5HWHQWLRQ�WLPH�

• 0DVV�DQDO\VLV
�3DUHQW�LRQ�PDVV�WR�FKDUJH�UDWLR�

• 7ZR�VWDJH�PDVV�DQDO\VLV
�3URGXFW�LRQ�PDVV�WR�FKDUJH�UDWLR�

• 0XOWL�VWDJH�PDVV�DQDO\VLV
�)LQDO�SURGXFW�LRQ�PDVV�WR�FKDUJH�UDWLR�

• =RRP6FDQ�DQDO\VLV
�3DUHQW�3URGXFW�FKDUJH�VWDWH�

&KURPDWRJUDSKLF�VHSDUDWLRQ�DQG�FRPSRXQG�GHWHFWLRQ�DUH�REWDLQHG
E\�DOO�/&�GHWHFWRUV���5HWHQWLRQ�WLPH�DORQH��KRZHYHU��GRHV�QRW
SRVLWLYHO\�LGHQWLI\�D�FRPSRXQG�EHFDXVH�PDQ\�FRPSRXQGV�FDQ�KDYH
WKH�VDPH�UHWHQWLRQ�WLPH�XQGHU�WKH�VDPH�H[SHULPHQWDO�FRQGLWLRQV�
,Q�DGGLWLRQ��HYHQ�LI�D�FRPSRXQG�LV�LGHQWLILHG�FRUUHFWO\�E\�UHWHQWLRQ
WLPH��TXDQWLWDWLRQ�UHVXOWV�FDQ�EH�LQ�HUURU�EHFDXVH�RWKHU
FRPSRXQGV�LQ�WKH�VDPSOH�PLJKW�FRHOXWH�ZLWK�WKH�FRPSRXQG�RI
LQWHUHVW�
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Level Analysis Technique Information Obtained

Level 1 Chromatographic separation
and compound detection

retention time

Level 2 Mass analysis
(full scan MS and SIM)

multiply charged ions (ESI) & molecular weight
information (ESI, APCI)

Level 3 Two-stage mass analysis
(full scan MS/MS and SRM)

reaction path:  one specific ion (parent ion) dissociates
to produce one specific product ion (SRM) or full scan
product ions.  Product ions then become parent ions
for the next MS stage and are dissociated to produce
one or more new product ions.

Full scan MS/MS:  metabolite identification, molecular
structure determination by using the full scan product
ion mass spectrum

SRM:  highly specific quantitation information by using
the mass chromatogram of a specific product ion of a
specific parent ion

Level 4 Multi-stage mass analysis
(full scan / MSn and CRM)

reaction path: a specific parent ion is dissociated to
produce product ions.  A product ion is then stored in
the ion trap and becomes the parent ion for the next
stage of MS.  The ion is dissociated and the product
ions are scanned out of the analyzer.

full scan/MSn:  metabolite identification, structural
determination of sugars, natural products

Level 5 ZoomScan analysis
(ZoomScan / MS,
ZoomScan / MS/MS,
ZoomScan / MSn)

reaction path:  one or more ions are monitored in 10 u
window(s) to determine the charge state of up to 10
ions.

Resolves isotopic envelopes of multiply-charged ions
by using slower scans with higher resolution than
normal scans; charge state information, molecular
weight determination

Table 1-1.  LCQ MS detector levels of analytical specificity
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)LJXUH�����VKRZV�WKH�HIIHFW�RI�HDFK�VWDJH�RI�06�DQDO\VLV�RQ�LRQ
VLJQDO��QRLVH��DQG�VLJQDO�WR�QRLVH�UDWLR�

Signal

Noise
S/N

1 2 3 4  STAGES OF MS

Figure 1-1.  Effect of stages of MS on ion signal, noise, and signal-to-noise ratio (S/N)



INTRODUCTION
LCQ MS Detector Levels of Specificity

1-10        Finnigan:  LCQ Operator’s Manual

0DVV�DQDO\VLV�DOORZV�IRU�WKH�LGHQWLILFDWLRQ�RI�DQDO\WHV�RI�LQWHUHVW�
)XOO�VFDQ���06���(6,���SRVLWLYH�LRQ�PRGH�W\SLFDOO\�SURGXFHV�PDVV
VSHFWUD�FRQVLVWLQJ�RI�D�PXOWLSO\�FKDUJHG�PROHFXODU�LRQV�GHSHQGLQJ
RQ�WKH�VWUXFWXUH�RI�WKH�DQDO\WH�DQG�WKH�VROYHQW���,Q�WKH�FDVH�RI
KLJKHU�PROHFXODU�ZHLJKW�SURWHLQV�RU�SHSWLGHV��WKH�UHVXOWLQJ�PDVV
VSHFWUXP�W\SLFDOO\�FRQVLVWV�RI�D�GLVWULEXWLRQ�RI�PXOWLSO\�FKDUJHG
DQDO\WH�LRQV���7KH�UHVXOWLQJ�PDVV�VSHFWUXP�FDQ�EH�PDWKHPDWLFDOO\
PDQLSXODWHG�WR�GHWHUPLQH�WKH�PROHFXODU�ZHLJKW�RI�WKH�VDPSOH�
)XOO�VFDQ���06���$3&,���SRVLWLYH�RU�QHJDWLYH�LRQ�PRGH�SURYLGHV
PROHFXODU�ZHLJKW�LQIRUPDWLRQ�IRU�UHODWLYHO\�QRQ�SRODU�VPDOO
PROHFXOHV��VXFK�DV�VWHURLGV�

)LJXUH�����VKRZV�WKH�IXOO�VFDQ���$3&,�PDVV�VSHFWUXP�RI�D�PL[WXUH
RI�FDIIHLQH��WKH�SHSWLGH�05)$��DQG�WKH�SHUIOXRURQDWHG�FRPSRXQG
8OWUDPDUN������
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Figure 1-2.  Full scan / MS / APCI mass spectrum of caffeine, MRFA, and Ultramark 1621
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7ZR�VWDJH�PDVV�DQDO\VLV�DOORZV�IRU�HYHQ�PRUH�SRVLWLYH�FRPSRXQG
LGHQWLILFDWLRQ���06�06�DQDO\VLV�PRQLWRUV�D�UHDFWLRQ�SDWK���WKH
SURGXFWLRQ�RI�D�VSHFLILF�SURGXFW�LRQ�IURP�D�VSHFLILF�SDUHQW�LRQ
�650���8VLQJ�650�DQDO\VLV��IRU�H[DPSOH��\RX�FDQ�HDVLO\
TXDQWLWDWH�WDUJHW�DQDO\WHV�LQ�FRPSOH[�PDWULFHV�VXFK�DV�SODQW�RU
DQLPDO�WLVVXH��SODVPD��XULQH��JURXQGZDWHU��DQG�VRLO���%HFDXVH�RI
WKH�VSHFLILFLW\�RI�06�PHDVXUHPHQWV�DQG�WKH�DELOLW\�WR�HOLPLQDWH
LQWHUIHUHQFHV�E\�DQ�LQLWLDO�PDVV�ILOWHULQJ�VWDJH��TXDQWLWDWLYH�WDUJHW
FRPSRXQG�DQDO\VLV�LV�HDVLO\�DFFRPSOLVKHG�XVLQJ�WKH�/&4�06
GHWHFWRU���)LJXUH�����LOOXVWUDWHV�WKH�LQFUHDVH�LQ�WKH�VLJQDO�WR�QRLVH
UDWLR�RI�DQ�/&�SHDN�RQ�JRLQJ�IURP�D�6,0��06��H[SHULPHQW�WR�DQ
650��06�06��H[SHULPHQW�
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Figure 1-3.  Chromatograms of a drug and an isotopically labeled internal standard in human
plasma run in the SIM scan mode (top) and the SRM scan mode (bottom)
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0XOWL�VWDJH�PDVV�DQDO\VLV�SURYLGHV�D�XQLTXH�FDSDELOLW\�WR�REWDLQ
VWUXFWXUDO�LQIRUPDWLRQ�ZKLFK�FDQ�EH�XVHIXO�LQ�PROHFXODU�VWUXFWXUH
DQDO\VHV�RI�PHWDEROLWHV��QDWXUDO�SURGXFWV��DQG�VXJDUV���06Q

WHFKQLTXHV�RQ�WKH�/&4�DOORZV�IRU�VWHSZLVH�IUDJPHQWDWLRQ
SDWKZD\V��PDNLQJ�LQWHUSUHWDWLRQ�RI�06Q�VSHFWUD�UHODWLYHO\
VWUDLJKWIRUZDUG�

=RRP6FDQ�DQDO\VLV�SURYLGHV�LQIRUPDWLRQ�DERXW�WKH�FKDUJH�VWDWH�RI
RQH�RU�PRUH�LRQV�RI�LQWHUHVW���=RRP6FDQ�GDWD�LV�FROOHFWHG�E\�XVLQJ
VORZHU�VFDQV�LQ�D�QDUURZ�UDQJH�DW�KLJKHU�UHVROXWLRQ���7KLV�PDNHV
SRVVLEOH�WKH�UHVROXWLRQ�RI�WKH�&������&����LVRWRSHV�RI�WKH�DQDO\WH
LRQ��ZKLFK�DOORZV�XQDPELJXRXV�GHWHUPLQDWLRQ�RI�FKDUJH�VWDWH�
ZKLFK�LQ�WXUQ�DOORZV�IRU�WKH�FRUUHFW�GHWHUPLQDWLRQ�RI�PROHFXODU
ZHLJKW��)LJXUH�����VKRZV�D�=RRP6FDQ�DURXQG�WKH�>0��+@���LRQ�DW
P�]������
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Figure 1-4.  ZoomScan spectrum of rat interleukin-8, showing the isotope envelope around the
[M+4H]4+ ion at m/z 1962
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1.4 API Source

7KH�$3,�VRXUFH�FRQVLVWV�RI�WKH�IROORZLQJ�FRPSRQHQWV�

• )ODQJH��$3&,�RU�(6,�

• 3UREH��$3&,�RU�(6,�

• +HDWHG�FDSLOODU\

• 7XEH�OHQV

• 6NLPPHU

'HWHFWLRQ�RI�WKH�VDPSOH�RFFXUV�DV�IROORZV���)LUVW�WKH�VDPSOH�LV
LRQL]HG���1H[W��WKH�LRQV�SDVV�WKURXJK�WKH�OHQVHV�DQG�HQWHU�WKH
PDVV�DQDO\]HU���7KHQ��WKH�LRQV�DUH�VWRUHG�LQ�WKH�DQDO\]HU��DQG�DUH
VFDQQHG�RXW�RI�WKH�DQDO\]HU�LQWR�WKH�LRQ�GHWHFWLRQ�V\VWHP�
)LJXUH�����VKRZV�DQ�RYHUDOO�VFKHPDWLF�GLDJUDP�RI�WKH�$3,�VRXUFH
FRQILJXUHG�LQ�WKH�(6,�PRGH�

+
+ +
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+ +
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Figure 1-5.  Schematic diagram of the LCQ API source, ion optics, mass
analyzer, and ion detection system
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7KH�OLTXLG�DQDO\WH�HQWHUV�WKH�DWPRVSKHULF�SUHVVXUH�UHJLRQ�DORQJ
ZLWK�QHEXOL]LQJ�VKHDWK�DQG�RU�DX[LOLDU\�JDV�DQG�H[LWV�WKH�(6,
QHHGOH�DVVHPEOH�DW�D�YROWDJH�GLIIHUHQFH�RI�W\SLFDOO\�±��WR���N9�
UHODWLYH�WR�D�KHDWHG�PHWDO�FDSLOODU\�KHOG�DW�JURXQG�SRWHQWLDO���'U\
QLWURJHQ�JDV�LV�FRPPRQO\�XVHG�DV�WKH�VKHDWK�JDV�DQG�DX[LOLDU\
JDV���7KH�RSHUDWLQJ�WHPSHUDWXUH�IRU�WKH�KHDWHG�FDSLOODU\�LV
W\SLFDOO\�EHWZHHQ�����DQG�����°&�

7KH�QHEXOL]DWLRQ�JDVHV�VZHHS�WKH�OLTXLG�HIIOXHQW�DQG�KHOS�IRFXV
WKH�DHURVRO�LQWR�WKH�HQWUDQFH�RI�WKH�KHDWHG�FDSLOODU\���7KH
DX[LOLDU\�JDV�W\SLFDOO\�LV�XVHG�IRU�VROYHQW�IORZ�UDWHV�DERYH
���µ/�PLQ���EXW�LV�QRW�UHTXLUHG�QRUPDOO\�DW�YHU\�ORZ�IORZ�UDWHV���
WR���µ/�PLQ������7KH�DX[LOLDU\�JDV�DVVLVWV�LQ�GHVROYDWLRQ�ZKHQ�ORZ�
YRODWLOLW\�VROYHQWV�DUH�XVHG���)ROORZLQJ�VDPSOH�GHVROYDWLRQ��WKH
LRQV�DUH�DFFHOHUDWHG�WKURXJK�D�GLIIHUHQWLDOO\�SXPSHG�YDFXXP
V\VWHP�IURP�DWPRVSKHULF�SUHVVXUH�LQ�WKH�QHHGOH�DVVHPEO\�UHJLRQ�
WR�����WR�����7RUU�LQ�WKH�FDSLOODU\�VNLPPHU�UHJLRQ��WKHQ�WR
DSSUR[LPDWHO\������7RUU�LQ�WKH�DQDO\]HU�UHJLRQ�ZLWK������7RUU�RI
KHOLXP�EDWK�JDV�
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2.1 Contents

��&$/,%5$7,1*�$1'�781,1*�,1�7+(�(6,�06�02'(������������������������������������ ���

����2SHQLQJ�WKH�7XQH�3OXV�:LQGRZ ���������������������������������������������������������������������������������������

����6HWWLQJ�8S�WKH�06�'HWHFWRU�IRU�(6,�06�2SHUDWLRQ ���������������������������������������������������������

����6HWWLQJ�8S�WKH�,QOHW���6\ULQJH�3XPS ��������������������������������������������������������������������������������

����6HWWLQJ�8S�WKH�(6,�6RXUFH�IRU�(6,�06�2SHUDWLRQ ������������������������������������������������������ ����
������)OXVKLQJ�WKH�6DPSOH�7UDQVIHU�/LQH��6DPSOH�7XEH��DQG�(6,�3UREH������������������� ����
������,QIXVLQJ�WKH�7XQLQJ�6ROXWLRQ ������������������������������������������������������������������������������ ����

����7HVWLQJ�WKH�2SHUDWLRQ�RI�WKH�06�'HWHFWRU�LQ�WKH�(6,�06�0RGH �������������������������������� ����

����&DOLEUDWLQJ�WKH�06�'HWHFWRU�LQ�WKH�(6,�06�0RGH������������������������������������������������������ ����

����7XQLQJ�WKH�06�'HWHFWRU�LQ�WKH�(6,�06�0RGH������������������������������������������������������������� ����

����3UHSDULQJ�WKH�06�'HWHFWRU�IRU�1RUPDO�2SHUDWLRQ������������������������������������������������������ ����

List of Illustrations

)LJXUH�������7XQH�3OXV�ZLQGRZ��VKRZLQJ�WKH�06�GHWHFWRU�LQ�WKH�6WDQGE\�PRGH�������������������������
)LJXUH�������(6,�6RXUFH�GLDORJ�ER[��VKRZLQJ�WKH�SURSHU�VHWWLQJV�IRU�D�W\SLFDO�ORZ�IORZ

H[SHULPHQW ������������������������������������������������������������������������������������������������������������������
)LJXUH�������'HILQH�6FDQ�GLDORJ�ER[��VKRZLQJ�W\SLFDO�VHWWLQJV�IRU�(6,�06�RSHUDWLRQ ������������������
)LJXUH�������6\ULQJH�SXPS��VKRZLQJ�WKH�SURSHU�VHWXS�IRU�GLUHFW�LQIXVLRQ������������������������������������
)LJXUH�������6\ULQJH�3XPS�GLDORJ�ER[��VKRZLQJ�W\SLFDO�VHWWLQJV�IRU�LQIXVLRQ�RI�WXQLQJ

VROXWLRQ ������������������������������������������������������������������������������������������������������������������ ����
)LJXUH�������(6,�SUREH�DVVHPEO\��VKRZLQJ�WKH�FRQQHFWLRQV�IRU�GLUHFW�LQIXVLRQ ����������������������� ����
)LJXUH�������6SHFWUXP�YLHZ�RI�WKH�7XQH�3OXV�ZLQGRZ��VKRZLQJ�D�UHDO�WLPH�GLVSOD\�RI

WXQLQJ�VROXWLRQ������������������������������������������������������������������������������������������������������� ����
)LJXUH�������&DOLEUDWH�GLDORJ�ER[��VKRZLQJ�WKH�6HPL�$XWRPDWLF�WDE�UHDG\�WR�SHUIRUP�DQ

DXWRPDWLF�FDOLEUDWLRQ �������������������������������������������������������������������������������������������� ����
)LJXUH�������7XQH�3OXV�ZLQGRZ��VKRZLQJ�WKH�UHVXOWV�RI�D�W\SLFDO�DXWRPDWLF�FDOLEUDWLRQ

SURFHGXUH ��������������������������������������������������������������������������������������������������������������� ����
)LJXUH��������7XQH�GLDORJ�ER[��VKRZLQJ�WKH�SURSHU�VHWWLQJV�IRU�DXWRPDWLF�WXQLQJ�XVLQJ

WKH�FDIIHLQH�PDVV�SHDN�DW�P�]���� ����������������������������������������������������������������������� ����
)LJXUH��������7XQH�3OXV�ZLQGRZ��VKRZLQJ�WKH�UHVXOWV�RI�D�W\SLFDO�DXWRPDWLF�WXQH

SURFHGXUH ��������������������������������������������������������������������������������������������������������������� ����
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3. CALIBRATING AND TUNING IN THE ESI/MS MODE

7KLV�FKDSWHU�SURYLGHV�LQIRUPDWLRQ�RQ�KRZ�WR�FDOLEUDWH�DQG�WXQH
WKH�/&4�06�GHWHFWRU�LQ�WKH�(6,�06��RU�(6,�06�06��PRGH���)RU
PRVW�DSSOLFDWLRQV��\RX�FDOLEUDWH�DQG�WXQH�LQ�WKH�(6,�PRGH�RI
RSHUDWLRQ�WKURXJK�WZR�DXWRPDWLF�SURFHGXUHV�

7R�FDOLEUDWH�DQG�WXQH�\RXU�06�GHWHFWRU�LQ�WKH�(6,�PRGH��\RX�GR
WKH�IROORZLQJ�

• 2SHQ�WKH�7XQH�3OXV�ZLQGRZ�

• 6HW�XS�WKH�06�GHWHFWRU�IRU�(6,�06�RSHUDWLRQ�

• 6HW�XS�WKH�LQOHW��LQ�WKLV�FDVH�D�V\ULQJH�LQIXVLRQ�SXPS�

• 6HW�XS�WKH�(6,�VRXUFH�IRU�(6,�06�RSHUDWLRQ�

• 7HVW�WKH�RSHUDWLRQ�RI�WKH�06�GHWHFWRU�LQ�WKH�(6,�06�PRGH�

• &DOLEUDWH�WKH�06�GHWHFWRU�LQ�WKH�(6,�06�PRGH�

• 7XQH�WKH�06�GHWHFWRU�LQ�WKH�(6,�06�PRGH�

• 3UHSDUH�WKH�06�GHWHFWRU�IRU�QRUPDO�/&�06�RSHUDWLRQ�

<RX�VHW�XS�WKH�06�GHWHFWRU�IURP�WKH�7XQH�3OXV�ZLQGRZ�

<RX�XVH�D�V\ULQJH�LQIXVLRQ�SXPS�WR�LQIXVH�D�WXQLQJ�VROXWLRQ�RI�D
PL[WXUH�FRQWDLQLQJ�FDIIHLQH��05)$��DQG�8OWUDPDUN������LQWR�WKH
(6,�VRXUFH�

<RX�WHVW�WKH�RSHUDWLRQ�RI�WKH�(6,�VRXUFH�E\�REVHUYLQJ�WKH�VLQJO\�
FKDUJHG��SRVLWLYH�LRQV�IRU�FDIIHLQH��05)$��DQG�8OWUDPDUN������LQ
WKH�7XQH�3OXV�ZLQGRZ�

<RX�FDOLEUDWH�DQG�WXQH�WKH�06�GHWHFWRU�IURP�WKH�7XQH�3OXV
ZLQGRZ�

�
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7KH�DXWRPDWLF�FDOLEUDWLRQ�DQG�WXQLQJ�SURFHGXUHV�SURSHUO\
FDOLEUDWH�DQG�WXQH�WKH�06�GHWHFWRU�IRU�(6,�RSHUDWLRQ�IRU�WKH�HQWLUH
PDVV�UDQJH�RI�WKH�06�GHWHFWRU���7KH�SURFHGXUHV�XVH�WKH�WXQLQJ
VROXWLRQ�

,Q�JHQHUDO��RQFH�\RX�KDYH�FDOLEUDWHG�DQG�WXQHG�WKH�06�GHWHFWRU�
\RX�GR�QRW�QHHG�WR�UHSHDW�WKHVH�SURFHGXUHV�YHU\�RIWHQ���+RZHYHU��LI
\RXU�SDUWLFXODU�DQDO\VHV�UHTXLUH�H[DFW�PROHFXODU�ZHLJKW
GHWHUPLQDWLRQ��\RX�ZLOO�QHHG�WR�FKHFN�WKH�06�GHWHFWRU�FDOLEUDWLRQ
SHULRGLFDOO\�
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3.1 Opening the Tune Plus Window

�8VH�WKH�IROORZLQJ�SURFHGXUH�WR�RSHQ�WKH�7XQH�3OXV�ZLQGRZ�

�� 2SHQ�WKH�/&4�GDWD�V\VWHP��DV�IROORZV�
'RXEOH�FOLFN�RQ�WKH�/&4�1DYLJDWRU�LFRQ�LQ�WKH�/&4�SURJUDP
JURXS�LQ�WKH�3URJUDP�0DQDJHU�

�� 2SHQ�WKH�7XQH�3OXV�ZLQGRZ��DV�IROORZV�
&OLFN�RQ�WKH�7XQH�3OXV�EXWWRQ�LQ�WKH�1DYLJDWRU�WRROEDU�

(QVXUH�WKDW�/&4�GLVSOD\V�D�7XQH�3OXV�ZLQGRZ�VLPLODU�WR�WKH
RQH�VKRZQ�LQ�)LJXUH�����

Figure 3-1.  Tune Plus window, showing the MS detector in the Standby mode
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3.2 Setting Up the MS Detector for ESI/MS
Operation

��8VH�WKH�IROORZLQJ�SURFHGXUH�WR�VHW�XS�WKH�06�GHWHFWRU�IRU�(6,�06
RSHUDWLRQ�

1RWH���7KH�IROORZLQJ�SURFHGXUHV�DVVXPH�WKDW�\RX�DUH�IDPLOLDU�ZLWK
\RXU�/&4�LQVWUXPHQW�DQG�WKH�7XQH�3OXV�ZLQGRZ���,I�\RX�QHHG
DVVLVWDQFH��UHIHU�WR���/&4�RQOLQH�+HOS��RU�WKH�/&4�6RIWZDUH
0DQXDO��DQG�RU�WKH�/&4�06�'HWHFWRU�+DUGZDUH�0DQXDO�

:$51,1*���%HIRUH�\RX�EHJLQ�QRUPDO�RSHUDWLRQ�HDFK�GD\��HQVXUH
WKDW�\RX�KDYH�VXIILFLHQW�QLWURJHQ�IRU�\RXU�$3,�VRXUFH���,I�\RX�UXQ
RXW�RI�QLWURJHQ��/&4�DXWRPDWLFDOO\�WXUQV�WKH�06�GHWHFWRU�2II�WR
SUHYHQW�WKH�SRVVLELOLW\�RI�DWPRVSKHULF�R[\JHQ�IURP�HQWHULQJ�WKH�LRQ
VRXUFH���7KH�SUHVHQFH�RI�R[\JHQ�LQ�WKH�LRQ�VRXUFH�ZKHQ�WKH�06
GHWHFWRU�LV�21�FRXOG�EH�XQVDIH����,Q�DGGLWLRQ��LI�/&4�WXUQV�2II�WKH
06�GHWHFWRU�GXULQJ�DQ�DQDO\WLFDO�UXQ��\RX�FRXOG�ORVH�GDWD���.

:$5181*���6WHOOHQ�6LH�WlJOLFK�YRU�%HJLQQ�GHV�QRUPDOHQ
%HWULHEV�VLFKHU��GD��6LH�JHQ�JHQG�6WLFNVWRII�I�U�,KUH
$WPRVSKlUHQGUXFN�,RQLVDWLRQVTXHOOH��$3,��KDEHQ��:HQQ�GHU
6WLFNVWRII�QLFKW�DXVUHLFKW��VFKDOWHW�GDV�/&4�GHQ�06�'HWHNWRU
DXWRPDWLVFK�DXI�$86��XP�]X�YHUKLQGHUQ��GD��/XIWVDXHUVWRII�LQ�GLH
,RQHQTXHOOH�HLQGULQJW��6DXHUVWRII�LQ�GHU�,RQHQTXHOOH�NDQQ�EHL
HLQJHVFKDOWHWHP�06�'HWHNWRU�HLQH�*HIDKU�GDUVWHOOHQ���$X�HUGHP
N|QQHQ�ELHP�$EVFKDOWHQ�GHV�06�'HWHNWRUV�ZlKUHQG�HLQHU�$QDO\VH
'DWHQ�YHUORUHQ�JHKHQ��
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$9(57,66(0(17���7RXV�OHV�MRXUV�DYDQW�GªXWLOLVHU�OªDSSDUHLO�
YpULILH]�OH�QLYHDX�GªD]RWH�GH�OD�VRXUFH�GªLRQLVDWLRQ�j�OD�SUHVVLRQ
DWPRVSKpULTXH��(Q�HIIHW��VL�YRXV�WRPEH]�j�FRXUW�GªD]RWH��/&4
GpVDFWLYH�DXWRPDWLTXHPHQW�OH�GpWHFWHXU�GH�60�SRXU�HPSrFKHU�TXH
OD�VRXUFH�GªLRQV�QH�VRLW�FRQWDPLQpH�SDU�OªR[\JqQH�SUpVHQW�GDQV�OªDLU�
7RXWH�SUpVHQFH�GªR[\JqQH�GDQV�OD�VRXUFH�GªLRQV�ORUVTXH�OH�GpWHFWHXU
GH�60�HVW�DFWLYp�SHXW�FRPSRUWHU�GHV�ULVTXHV���(Q�RXWUH��VL�/&4
GpVDFWLYDLW�OH�GpWHFWHXU�GH�60�SHQGDQW�XQH�VpULH�GªDQDO\VHV��YRXV
SRXUULH]�SHUGUH�GHV�GRQQpHV��

�� ,Q�7XQH�3OXV��WDNH�WKH�06�GHWHFWRU�RXW�RI�6WDQGE\�PRGH�DQG
WXUQ�LW�2Q��DV�IROORZV�
&OLFN�RQ�WKH�2Q�6WDQGE\�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���7KH�06�GHWHFWRU�EHJLQV�VFDQQLQJ��/&4�DSSOLHV�KLJK
YROWDJH�WR�WKH�(6,�SUREH��DQG�/&4�VKRZV�D�UHDO�WLPH�GLVSOD\
LQ�WKH�6SHFWUXP�YLHZ�

�� 2SHQ�WKH�HVLORZIORZ�WXQ�7XQH�0HWKRG��WKH�7XQH�0HWKRG�IRU
ORZ�IORZ�(6,�RSHUDWLRQ��DV�IROORZV�

D� 'LVSOD\�WKH�2SHQ�GLDORJ�ER[��DV�IROORZV�
&KRRVH�File | Open�

E� 6HOHFW�WKH�ILOH�HVLORZIORZ�WXQ�LQ�WKH�GLUHFWRU\
&�?/&4?0HWKRGV��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
HVLORZIORZ�WXQ���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�

F� 2SHQ�WKH�ILOH��DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���/&4�GRZQORDGV�WKH�7XQH�0HWKRG
SDUDPHWHUV�WR�WKH�06�GHWHFWRU�

�� 9HULI\�WKDW�/&4�RSHQHG�WKH�7XQH�0HWKRG��DV�IROORZV�

D� 2SHQ�WKH�(6,�6RXUFH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�(6,�6RXUFH�EXWWRQ�LQ�WKH�,QVWUXPHQW�6HWXS
WRROEDU���6HH�)LJXUH�����

E� 9HULI\�WKDW�WKH�VHWWLQJV�LQ�\RXU�GLDORJ�ER[�DUH�WKH�VDPH�DV
WKRVH�VKRZQ�LQ�)LJXUH�����

F� &ORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�
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Figure 3-2.  ESI Source dialog box, showing the proper settings for a
typical low flow experiment

�� 'HILQH�WKH�VFDQ�SDUDPHWHUV�IRU�FDOLEUDWLQJ�DQG�WXQLQJ��DV
IROORZV�

D� 2SHQ�WKH�'HILQH�6FDQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�'HILQH�6FDQ�EXWWRQ�LQ�WKH�,QVWUXPHQW
&RQWURO�WRROEDU���6HH�)LJXUH�����

E� 6HOHFW�WKH�06�VFDQ�SRZHU�LQ�WKH�6FDQ�'HVFULSWLRQ�JURXS
ER[��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�3RZHU��06�RSWLRQ�EXWWRQ���1RWH�WKDW
/&4�VHWV�WKH�06Q�SRZHU�WR���

F� 6HOHFW�WKH�)XOO�VFDQ�PRGH��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�0RGH��)XOO�RSWLRQ�EXWWRQ�

G� 6HW�WKH�WRWDO�QXPEHU�RI�PLFURVFDQV�WR���LQ�WKH�6FDQ�7LPH
JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�7RWDO�0LFURVFDQV�VSLQ�ER[��WKHQ�W\SH
��

H� )RU�WKLV�H[DPSOH��OHDYH�WKH�PD[LPXP�LQMHFWLRQ�WLPH�VHW�WR
LWV�GHIDXOW�YDOXH�RI��������PV�

I� 6HOHFW�WKH�ILUVW���ODVW�LQSXW�PHWKRG�LQ�WKH�,QSXW�0HWKRG
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�)LUVW���/DVW�RSWLRQ�EXWWRQ���1RWH�WKDW�/&4
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GLVSOD\V�WKH�)LUVW�0DVV�DQG�/DVW�0DVV�WH[W�ER[HV�LQ�WKH
6FDQ�5DQJHV�JURXS�ER[�

J� 6HOHFW�VRXUFH�&,'�2II�LQ�WKH�6RXUFH�&,'�JURXS�ER[��DV
IROORZV�
&OLFN�RQ�WKH�2II�RSWLRQ�EXWWRQ�

K� 6HW�WKH�ILUVW�PDVV�IRU�VFDQ�UDQJH�WR�P�]�����LQ�WKH�6FDQ
5DQJHV�JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�)LUVW�0DVV�WH[W�ER[��WKHQ�W\SH�����

L� 6HW�WKH�ODVW�PDVV�IRU�VFDQ�UDQJH�WR�P�]�������DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�/DVW�0DVV�WH[W�ER[��WKHQ�W\SH������

M� 6DYH�WKH�06�GHWHFWRU�VFDQ�SDUDPHWHUV�DQG�FORVH�WKH
'HILQH�6FDQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

Figure 3-3.  Define Scan dialog box, showing typical settings for ESI/MS operation

�� 6HOHFW�WKH�SURILOH�VFDQ�GDWD�W\SH��DV�IROORZV�
&OLFN�RQ�WKH�&HQWURLG�3URILOH�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU�WR�WRJJOH�WKH�VFDQ�GDWD�W\SH�WR�SURILOH����7KH�SLFWXUH�RQ
WKH�EXWWRQ�VKRXOG�EH�WKH�VDPH�DV�WKDW�VKRZQ�KHUH��
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�� 6HOHFW�WKH�SRVLWLYH�LRQ�SRODULW\�PRGH��DV�IROORZV�
&OLFN�RQ�WKH�3RVLWLYH�1HJDWLYH�EXWWRQ�LQ�WKH�,QVWUXPHQW
&RQWURO�WRROEDU�WR�WRJJOH�WKH�LRQ�SRODULW\�PRGH�WR�SRVLWLYH�
�7KH�SLFWXUH�RQ�WKH�EXWWRQ�VKRXOG�EH�WKH�VDPH�DV�WKDW�VKRZQ
KHUH��

<RX�KDYH�QRZ�FRPSOHWHG�VHWWLQJ�XS�\RXU�06�GHWHFWRU�IRU�(6,�06
RSHUDWLRQ���*R�WR�WKH�QH[W�WRSLF���6HWWLQJ�8S�WKH�,QOHW���6\ULQJH
3XPS�
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3.3 Setting Up the Inlet:  Syringe Pump

7KH�LQOHW�WKDW�\RX�XVH�IRU�(6,�FDOLEUDWLQJ�DQG�WXQLQJ�LV�D�V\ULQJH
SXPS���$�V\ULQJH�SXPS�DOORZV�\RX�WR�LQIXVH�D�VDPSOH�VROXWLRQ�LQWR
WKH�(6,�VRXUFH�IRU�H[WHQGHG�SHULRGV�RI�WLPH�

7KH�V\ULQJH�SXPS�DQG�V\ULQJH�DUH�ORFDWHG�RQ�WKH�IURQW�SDQHO�RI
\RXU�/&4�06�GHWHFWRU���7R�LQIXVH�D�VROXWLRQ��\RX�LQVWDOO�RQ�WKH
SXPS�D�V\ULQJH�FRQWDLQLQJ�WKH�VDPSOH�VROXWLRQ���7KHQ�\RX�FRQQHFW
WKH�WLS�RI�WKH�V\ULQJH�QHHGOH�WR�D�7HIORQ��WXEH���:KHQ�\RX�WXUQ�WKH
SXPS�2Q��VDPSOH�VROXWLRQ�IORZV�IURP�WKH�V\ULQJH��WKURXJK�WKH
7HIORQ�WXEH��WKURXJK�D�FRQQHFWRU��WKURXJK�D�IXVHG�VLOLFD�WUDQVIHU
OLQH��WKURXJK�D�JURXQGHG�KROGHU��WKURXJK�D�IXVHG�VLOLFD�VDPSOH
WXEH��WKURXJK�WKH�(6,�SUREH��DQG�LQWR�WKH�LRQ�VRXUFH�YLD�WKH�VSUD\
QHHGOH�RI�WKH�(6,�SUREH�

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�VHW�XS�WKH�V\ULQJH�SXPS�IRU
LQIXVLRQ���6HH�)LJXUH�����

SYRINGE
BODY

SYRINGE
NEEDLE

ZERO
DEAD VOLUME

UNION

SYRINGE
HOLDER

SYRINGE
HOLDER

FUSED-SILICA CAPILLARY
(SAMPLE TRANSFER LINE)

RELEASE
LEVERS

WORM
GEAR

TEFLON

SYRINGE
PLUNGER

PUSHER
BLOCK

GUIDE
RAILS

Figure 3-4.  Syringe pump, showing the proper setup for direct infusion
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�� 5HPRYH�WKH�V\ULQJH�IURP�WKH�V\ULQJH�KROGHU�DV�IROORZV�

D� 3XOO�XS�DQG�URWDWH�WKH�EOXH�V\ULQJH�KROGHU�ILQJHU�WR�IUHH
WKH�V\ULQJH�

E� 5HPRYH�WKH�V\ULQJH�IURP�WKH�KROGHU�

�� 'LVFRQQHFW�WKH�WLS�RI�WKH�V\ULQJH�QHHGOH�IURP�WKH�������LQ��2'�
7HIORQ�WXELQJ��3�1���������������LI�WKH�WXELQJ�LV�DWWDFKHG�

�� (QVXUH�WKDW�WKH�V\ULQJH�LV�D�FOHDQ������µ/�������PP�,'�
8QLPHWULFV�V\ULQJH��3�1����������������,I�QHFHVVDU\��UHSODFH
WKH�V\ULQJH�

1RWH���7KH�8QLPHWULFV�V\ULQJH�QHHGOH�SURYLGHG�ZLWK�\RXU�/&4
V\VWHP�KDV�D�VTXDUH�WLS���,I�\RX�XVH�D�GLIIHUHQW�NLQG�RI�V\ULQJH�
PDNH�VXUH�WKDW�LWV�QHHGOH�DOVR�KDV�D�VTXDUH�WLS�

�� &KHFN�WKDW�WKH�QHHGOH�WLS�RI�WKH�V\ULQJH�ILWV�UHDGLO\�LQWR�WKH
RSHQLQJ�LQ�WKH�IUHH�HQG�RI�WKH�7HIORQ�WXELQJ���,I�QHFHVVDU\��\RX
FDQ�HQODUJH�WKH�RSHQLQJ�LQ�WKH�HQG�RI�WKH�WXELQJ�VOLJKWO\���'R
QRW�FRQQHFW�WKH�WXELQJ�WR�WKH�V\ULQJH�QHHGOH�\HW�

�� 6TXHH]H�WKH�EOXH�UHOHDVH�OHYHUV�RQ�WKH�SXVKHU�EORFN��RQ�WKH
ULJKW�KDQG�VLGH�RI�WKH�IURQW�GRRU�SDQHO����3XOO�WKH�SXVKHU�EORFN
EDFNZDUG��DZD\�IURP�WKH�EOXH�V\ULQJH�KROGHUV��RQ�WKH�JXLGH
UDLOV�

�� /RDG�WKH�����µ/�8QLPHWULFV�V\ULQJH�ZLWK������/�RI�WKH�WXQLQJ
VROXWLRQ����5HIHU�WR�$SSHQGL[�$���6DPSOH�)RUPXODWLRQV�IRU
D�SURFHGXUH�IRU�PDNLQJ�WKH�WXQLQJ�VROXWLRQ��

�� 5HSODFH�WKH�V\ULQJH�LQWR�RQH�RI�WKH�EOXH�V\ULQJH�KROGHUV�WR
VHFXUH�LW�LQ�SODFH�

�� :KLOH�VTXHH]LQJ�WKH�EOXH�UHOHDVH�OHYHUV�RQ�WKH�SXVKHU�EORFN�
SXVK�WKH�SXVKHU�EORFN�IRUZDUG�XQWLO�WKH�SXVKHU�EORFN�MXVW
FRQWDFWV�WKH�V\ULQJH�SOXQJHU�
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1RWH����)RU�PRVW�DSSOLFDWLRQV��WKH�VDPSOH�VROXWLRQ�LV�LQIXVHG�DW�D
UDWH�RI���WR���µ/�PLQ�����<RX�VHW�WKLV�IORZ�UDWH�LQ�WKH�6\ULQJH�3XPS
GLDORJ�ER[�E\�HQWHULQJ�WKH�IORZ�UDWH�YDOXH�DQG�WKH�LQQHU�GLDPHWHU
RI�WKH�V\ULQJH���)URP�WKLV�LQIRUPDWLRQ��WKH�SXPS�FDOLEUDWHV�WKH
IORZ�UDWH�IRU�WKH�V\ULQJH�

1RWH���7KH�2SHUDWLQJ�DQG�0DLQWHQDQFH�,QVWUXFWLRQV�IRU�\RXU�/&4
V\ULQJH�SXPS�JLYHV�WKH�,'�RI�VHYHUDO�V\ULQJHV���,I�\RX�DUH�QRW�XVLQJ
D�8QLPHWULFV�V\ULQJH��FRQVXOW�WKLV�PDQXDO�IRU�WKH�SURSHU�V\ULQJH
GLDPHWHU�

�� (QWHU�V\ULQJH�SXPS�SDUDPHWHUV��DV�IROORZV�

D� 2SHQ�WKH�6\ULQJH�3XPS�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�6\ULQJH�3XPS�EXWWRQ�LQ�WKH�,QVWUXPHQW
6HWXS�WRROEDU���6HH�)LJXUH�����

E� 6HW�DQ�LQIXVLRQ�IORZ�UDWH�RI���µ/�PLQ����DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�)ORZ�5DWH�VSLQ�ER[��WKHQ�W\SH�3.00�

F� 6SHFLI\�D�8QLPHWULFV�V\ULQJH�W\SH�LQ�WKH�7\SH�JURXS�ER[�
DV�IROORZV�
&OLFN�RQ�WKH�8QLPHWULFV�RSWLRQ�EXWWRQ�

Figure 3-5.  Syringe Pump dialog box, showing typical settings for
infusion of tuning solution



CALIBRATING AND TUNING IN THE ESI/MS MODE
Setting Up the Inlet:  Syringe Pump

3-12        Finnigan:  LCQ Operator’s Manual

1RWH���7KLV�SURFHGXUH�DVVXPHV�WKDW�\RX�DUH�XVLQJ�WKH�8QLPHWULFV
V\ULQJH�WKDW�LV�SURYLGHG�ZLWK�\RXU�/&4�V\VWHP���,I�\RX�DUH�XVLQJ
DQRWKHU�W\SH�RI�V\ULQJH��VHOHFW�WKH�RSWLRQ�EXWWRQ�FRUUHVSRQGLQJ�WR
\RXU�V\ULQJH�

G� 6HW�WKH�V\ULQJH�YROXPH�WR�����µ/��DV�IROORZV�
&OLFN�RQ�WKH�9ROXPH�OLVW�ER[�DUURZ�WR�GLVSOD\�WKH�OLVW�RI
DYDLODEOH�YROXPHV��WKHQ�VHOHFW�����IURP�WKH�OLVW���1RWH
WKDW��LI�\RX�DUH�XVLQJ�D�8QLPHWULFV�V\ULQJH��/&4
DXWRPDWLFDOO\�VHWV�WKH�V\ULQJH�,'�WR�LWV�SURSHU�YDOXH�RI
�����PP�

H� ,I�\RX�DUH�QRW�XVLQJ�D�8QLPHWULFV��RU�+DPLOWRQ��V\ULQJH�
\RX�QHHG�WR�VHW�WKH�V\ULQJH�,'�PDQXDOO\��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�6\ULQJH�,'�VSLQ�ER[��WKHQ�W\SH�WKH
LQQHU�GLDPHWHU�RI�\RXU�V\ULQJH�

 /HDYH�WKH�6\ULQJH�3XPS�GLDORJ�ER[�RSHQ���<RX�ZLOO�UHWXUQ
WR�LW�ODWHU�

��� &RQQHFW�WKH�7HIORQ�WXEH�WR�WKH�V\ULQJH�QHHGOH�E\�SODFLQJ�DQ
8SFKXUFK�)LQJHUWLJKW�ILWWLQJ�DQG�IHUUXOH�DQG�RYHU�WKH�7HIORQ
WXEH��DQG�WKHQ�SXVKLQJ�WKH�WLS�RI�WKH�QHHGOH�WKURXJK�WKH�WXEH�
:KLOH�SXVKLQJ�WKH�V\ULQJH�WLS�DV�IDU�IRUZDUG�DV�SRVVLEOH�
VFUHZ�WKH�ILWWLQJ�LQWR�RQH�HQG�RI�DQ�8SFKXUFK�XQLRQ�DQG
WLJKWHQ�XQWLO�ILQJHU�WLJKW�

��� &RQQHFW�WKH�IXVHG�VLOLFD�WUDQVIHU�OLQH�WR�WKH�8SFKXFK�XQLRQ�E\
LQVHUWLQJ�WKH�IXVHG�VLOLFD�WKURXJK�DQ�8SFKXUFK�)LQJHUWLJKW
ILWWLQJ�DQG�IHUUXOH���:KLOH�SXVKLQJ�WKH�HQG�RI�WKH�IXVHG�VLOLFD
DV�IDU�IRUZDUG�DV�SRVVLEOH��VFUHZ�WKH�ILWWLQJ�LQWR�WKH�RWKHU�HQG
RI�WKH�8SFKXUFK�XQLRQ�XQWLO�ILQJHU�WLJKW�
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:$51,1*���$92,'�(/(&75,&$/�6+2&.6���(1685(
7+$7�<285�6$03/(�75$16)(5�/,1(�,6�3523(5/<
$77$&+('�72�7+(�*5281'('�),77,1*�+2/'(5�21
7+(�(6,�)/$1*(���<RXU�(6,�SUREH�LV�GHVLJQHG�WR�HOHFWURVSUD\
KLJKO\�FRQGXFWLYH�VROXWLRQV���+RZHYHU��\RX�PXVW�LVRODWH�KLJK�
YROWDJH�FXUUHQW�E\�SURSHUO\�JURXQGLQJ�WKH�VDPSOH�WUDQVIHU�OLQH�DQG
VDPSOH�WXEH���

:$5181*��(/(.7526&+2&.�9(50(,'(1�
.21752//,(5(1��'$66�'$6�352%(175$16)(5.$%(/
(17635(&+(1'�0,7�'(0�*((5'(7(1
)$6681*6+$/7(5�'(6�(6,�)/$16&+(6�9(5%81'(1
,67��'LH�(6,�6RQGH�GLHQW�GHP�HOHNWURQLVFKHQ�9HUVSU�KHQ
KRFKOHLWHQGHU�/|VXQJVPLWWHO��+RFKVSDQQXQJ�PX��DEHU�GXUFK
HQWVSUHFKHQGHV�(UGHQ�GHV�3UREHQWUDQVIHUNDEHOV�XQG�GHU
3UREHQOHLWXQJ�LVROLHUW�ZHUGHQ�

$9(57,66(0(17��(9,7(5�/(6�&+2&6�(/(&75,48(6�
6
$6685(5�48(�/$�/,*1(�'(�75$16)(57
'
(&+$17,//216�(67�&255(&7(0(17�),;((�$�/$
5(7(18(�'(�5$&&25'�0,6(�$�/$�7(55(��6,78((�685
/$�%5,'(�(6,��/D�VRQGH�(6,�HVW�FRQoXH�SRXU
O
pOHFWURYDSRULVDWLRQ�GH�VROXWLRQV�j�KDXWH�FRQGXFWLYLWp���FHSHQGDQW�
OH�FRXUDQW�KDXWH�WHQVLRQ�GRLW�rWUH�LVROp�SDU�XQH�PLVH�j�OD�WHUUH
FRUUHFWH�GH�OD�OLJQH�GH�WUDQVIHUW�HW�GX�WXEH�G
pFKDQWLOORQ�

��� &RQQHFW�WKH�VDPSOH�WUDQVIHU�OLQH��IXVHG�VLOLFD�FDSLOODU\��IURP
WKH�8SFKXUFK�FRQQHFWRU�WR�WKH�JURXQGHG�ILWWLQJ�FRQQHFWRU�RQ
WKH�(6,�IODQJH���%(�685(�72�6(&85(�7+(�),77,1*
3523(5/<�,1�7+(�*5281'('�),77,1*�+2/'(5�
6HH�)LJXUH�����
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SHEATH
GAS

SHEATH
LIQUID

SAMPLEAUXILIARY
GAS HIGH

VOLTAGE

TEFLON

ZERO
DEAD VOLUME

UNION

SYRINGE
NEEDLE

ESI FLANGE
RETAINER

BOLT

ESI FLANGE
RETAINER

BOLT

FUSED-SILICA
CAPILLARY

(SAMPLE
TRANSFER

LINE)

GROUNDED
HOLDER

FOR
TRANSFER

LINE
FITTING

SAMPLE
TUBE

(FUSED-SILICA
CAPILLARY)

Figure 3-6.  ESI probe assembly, showing the connections for direct infusion

��� 3OXJ�WKH�6KHDWK�/LTXLG�LQOHW�RQ�WKH�(6,�SUREH�DVVHPEO\�ZLWK
DQ�8SFKXUFK�����LQ�×����7HI]HO�SOXJ���$OZD\V�XVH�D�SOXJ
ILWWLQJ�RQ�WKH�6KHDWK�/LTXLG�LQOHW�ZKHQ�\RX�DUH�QRW�XVLQJ�D
VKHDWK�OLTXLG���7KH�SOXJ�SUHYHQWV�VROYHQW�IURP�HQWHULQJ�WKH
(6,�SUREH�DVVHPEO\�DQG�VKRUW�FLUFXLWLQJ�WKH�(6,�QHHGOH�

<RX�KDYH�QRZ�FRPSOHWHG�VHWWLQJ�XS�\RXU�V\ULQJH�SXPS���*R�WR�WKH
QH[W�WRSLF���6HWWLQJ�8S�WKH�(6,�6RXUFH�IRU�(6,�06�2SHUDWLRQ�
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3.4 Setting Up the ESI Source for ESI/MS
Operation

7R�VHW�XS�\RXU�(6,�VRXUFH�IRU�(6,�06�RSHUDWLRQ��\RX�GR�WKH
IROORZLQJ�

• )OXVK�WKH�VDPSOH�WUDQVIHU�OLQH��VDPSOH�WXEH��DQG�(6,�SUREH�

• ,QIXVH�WKH�WXQLQJ�VROXWLRQ�RI�FDIIHLQH��05)$��DQG�8OWUDPDUN
�����

3.4.1 Flushing the Sample Transfer Line, Sample
Tube, and ESI Probe

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�IOXVK�WKH�VDPSOH�WUDQVIHU�OLQH�
VDPSOH�WXEH��DQG�(6,�SUREH�

�� /RRVHQ�FRPSOHWHO\�WKH�WZR�(6,�IODQJH�UHWDLQHU�EROWV�

:$51,1*���$OZD\V�SODFH�WKH�06�GHWHFWRU�LQ�6WDQGE\��RU�2II�
EHIRUH�\RX�RSHQ�WKH�$3,�VRXUFH�WR�DWPRVSKHULF�R[\JHQ���7KH
SUHVHQFH�RI�R[\JHQ�LQ�WKH�LRQ�VRXUFH�ZKHQ�WKH�06�GHWHFWRU�LV�21
FRXOG�EH�XQVDIH����/&4�DXWRPDWLFDOO\�WXUQV�WKH�06�GHWHFWRU�2II
ZKHQ�\RX�RSHQ�WKH�$3,�VRXUFH��KRZHYHU��LW�LV�EHVW�WR�WDNH�WKLV
DGGHG�SUHFDXWLRQ�� .

:$5181*���6WHOOHQ�6LH�GHQ�06�'HWHNWRU�DXI�%HUHLWVFKDIW��RGHU
$86���EHYRU�6LH�GLH�$WPRVSKlUHQGUXFN�,RQLVDWLRQVTXHOOH��$3,�
|IIQHQ��/XIWVDXHUVWRII�LQ�GHU�$3,�4XHOOH�NDQQ�EHL�HLQJHVFKDOWHWHP
06�'HWHNWRU�HLQH�*HIDKU�GDUVWHOOHQ���'DV�/&4�VFKDOWHW�GHQ�06�
'HWHNWRU�DXWRPDWLVFK�$86��ZHQQ�6LH�GLH�$3,�4XHOOH�|IIQHQ��(V
ZLUG�MHGRFK�HPSIRKOHQ��GLHVH�]XVlW]OLFKH�9RUVLFKWVPD�QDKPH�]X
HUJUHLIHQ��



CALIBRATING AND TUNING IN THE ESI/MS MODE
Setting Up the ESI Source for ESI/MS Operation

3-16        Finnigan:  LCQ Operator’s Manual

$9(57,66(0(17���0HWWH]�OH�GpWHFWHXU�GH�60�HQ�YHLOOHXVH��RX
KRUV�WHQVLRQ��DYDQW�GªRXYULU�OD�VRXUFH�GªLRQLVDWLRQ�j�OD�SUHVVLRQ
DWPRVSKpULTXH��7RXWH�SUpVHQFH�GªR[\JqQH�GDQV�OD�VRXUFH
GªLRQLVDWLRQ�ORUVTXH�OH�GpWHFWHXU�GH�60�HVW�DFWLYp�SHXW�FRPSRUWHU
GHV�ULVTXHV���%LHQ�TXH�/&4�GpVDFWLYH�DXWRPDWLTXHPHQW�OH
GpWHFWHXU�GH�60�ORUVTXH�YRXV�RXYUH]�OD�VRXUFH�GªLRQLVDWLRQ�j�OD
SUHVVLRQ�DWPRVSKpULTXH��LO�HVW�SUpIpUDEOH�GH�SUHQGUH�FHWWH
SUpFDXWLRQ�VXSSOpPHQWDLUH��

WARNING. AVOID BURNS DO NOT TOUCH THE HEATED
CAPILLARY. The heated capillary can attain temperatures above 350 °C.
Always be careful not to touch the entrance end of the heated capillary when
it is exposed . .

:$5181*��9(5%5(1181*(1�9(50(,'(1��%(+(,=7(
.$3,//$5(1�1,&+7�%(5h+5(1��'LH�EHKHL]WHQ�.DSLOODUHQ
N|QQHQ�7HPSHUDWXUHQ�YRQ��EHU�����&�HUUHLFKHQ��'DV
(LQJDQJVHQGH�GHU�EHKHL]WHQ�.DSLOODUHQ�QLHPDOV�EHU�KUHQ��ZHQQ�HV
RIIHQ�OLHJW�

$9(57,66(0(17��(9,7(5�/(6�%58/85(6��1(�3$6
728&+(5�$8�&$3,//$,5(�&+$8))(��/H�FDSLOODLUH�FKDXIIp
SHXW�DWWHLQGUH�XQH�WHPSpUDWXUH�VXSpULHXUH�j�����R&��(YLWHU
WRXMRXUV�VRLJQHXVHPHQW�GH�WRXFKHU�O
H[WUpPLWp�G
HQWUpH�GX
FDSLOODLUH�FKDXIIp�ORUVTX
HOOH�HVW�H[SRVpH�

�� 6OLGH�WKH�(6,�IODQJH�RXW��DZD\�IURP�WKH�06�GHWHFWRU�FKDVVLV�
RQ�WKH�VOLGH�UDLOV�

�� %HLQJ�FDUHIXO�QRW�WR�WRXFK�WKH�KHDWHG�FDSLOODU\�ZLWK�\RXU
KDQG��SODFH�D�VPDOO�VHSWXP�RYHU�WKH�HQWUDQFH�HQG�RI�WKH
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KHDWHG�FDSLOODU\�WR�VHDO�WKH�YDFXXP�FKDPEHU�RI�WKH�06
GHWHFWRU�

�� )LOO�D�FOHDQ������µ/�8QLPHWULFV�V\ULQJH�ZLWK�D�VROXWLRQ�RI���
DFHWLF�DFLG�LQ�������PHWKDQRO�ZDWHU�RU�ZLWK�DQRWKHU
DSSURSULDWH�VROYHQW�

1RWH���7KH�VROYHQW�WKDW�\RX�XVH�WR�IOXVK�WKH�VDPSOH�WUDQVIHU�OLQH�
VDPSOH�WXEH��DQG�(6,�SUREH�DVVHPEO\�GHSHQGV�RQ�WKH�VROYHQW
V\VWHP�\RX�XVH�WR�GLVVROYH�\RXU�VDPSOHV���)RU�H[DPSOH��LI�\RX�DUH
XVLQJ�D�EXIIHUHG�VROXWLRQ�RI�D�KLJK�FRQFHQWUDWLRQ��DQ�DFLGLF�VROXWLRQ
LV�DSSURSULDWH�

�� 'LVFRQQHFW�WKH�V\ULQJH�FRQWDLQLQJ�WKH�WXQLQJ�VROXWLRQ�IURP
WKH�7HIORQ�WXEH�

�� :KLOH�KROGLQJ�WKH�SOXQJHU�RI�WKH�VHFRQG�V\ULQJH�LQ�SODFH�
FDUHIXOO\�LQVHUW�WKH�V\ULQJH�QHHGOH�FRQWDLQLQJ����DFHWLF�DFLG�LQ
������PHWKDQRO�ZDWHU�LQWR�WKH�IUHH�HQG�RI�WKH�7HIORQ�WXEH�

�� )OXVK�WKH�VDPSOH�WUDQVIHU�OLQH��VDPSOH�WXEH��DQG�(6,�SUREH
ZLWK�WKH�VROXWLRQ�E\�VORZO\�GHSUHVVLQJ�WKH�V\ULQJH�SOXQJHU�
9LVXDOO\�FKHFN�WKDW�WKH�VROXWLRQ�LV�H[LWLQJ�WKH�WLS�RI�WKH�(6,
SUREH�RQ�WKH�LQVLGH�RI�WKH�SUREH�DVVHPEO\���8VH�D�OLQW�IUHH
SDSHU�WR�JHQWO\�UHPRYH�WKH�H[FHVV�VROXWLRQ�DV�LW�H[LWV�WKH
SUREH�

�� 5HPRYH�WKH�V\ULQJH�FRQWDLQLQJ�PHWKDQRO�ZDWHU�IURP�WKH
7HIORQ�WXEH�

�� 5HFRQQHFW�WKH�V\ULQJH�FRQWDLQLQJ�WKH�WXQLQJ�VROXWLRQ�WR�WKH
7HIORQ�WXEH�
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3.4.2 Infusing the Tuning Solution

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�LQIXVH�WKH�WXQLQJ�VROXWLRQ�LQWR�WKH
(6,�VRXUFH�

�� ,I�\RX�KDYH�QRW�DOUHDG\�GRQH�VR��VHW�XS�WKH�V\ULQJH�LQIXVLRQ
SXPS�DQG�ORDG�WKH�V\ULQJH�ZLWK�WXQLQJ�VROXWLRQ�DV�GHVFULEHG
LQ�WKH�WRSLF�6HWWLQJ�8S�WKH�,QOHW���6\ULQJH�,QIXVLRQ�3XPS�

�� 6WDUW�WKH�V\ULQJH�SXPS��DV�IROORZV�
&OLFN�RQ�OK�LQ�WKH�6\ULQJH�3XPS�GLDORJ�ER[���/&4�HQWHUV�WKH
V\ULQJH�SXPS�SDUDPHWHUV��DQG�WXUQV�RQ�WKH�V\ULQJH�SXPS�
7KH�WXQLQJ�VROXWLRQ�VKRXOG�QRZ�EH�IORZLQJ�DW�D�UDWH�RI
��µ/�PLQ���

�� (QVXUH�WKDW�WXQLQJ�VROXWLRQ�LV�H[LWLQJ�WKH�IURP�WKH�(6,�SUREH�
LQVLGH�WKH�SUREH�DVVHPEO\�

�� (QVXUH�WKDW�WKH�IXVHG�VLOLFD�VDPSOH�WXEH�LV�FRQQHFWHG�SURSHUO\
LQ�WKH�(6,�SUREH��DV�IROORZV�

D� /RRVHQ�WKH�VDPSOH�WXEH�ILWWLQJ�RQ�WKH�(6,�IODQJH�

E� &DUHIXOO\�SXVK�WKH�VDPSOH�WXEH�LQWR�WKH�(6,�IODQJH�XQWLO
\RX�FDQ�VHH�WKH�WLS�RI�WKH�WXEH�

F� :LWKGUDZ�WKH�VDPSOH�WXEH�VR�WKDW�WKH�HQG�RI�WKH�WXEH�LV
VOLJKWO\�UHFHVVHG�LQ�WKH�(6,�QHHGOH�

G� *HQWO\���UHWLJKWHQ�WKH�VDPSOH�WXEH�WR�VHFXUH�WKH�VDPSOH
WXEH���'R�QRW�RYHUWLJKWHQ�WKH�ILWWLQJ�

:$51,1*���$OZD\V�SODFH�WKH�06�GHWHFWRU�LQ�6WDQGE\��RU�2II�
EHIRUH�\RX�RSHQ�WKH�$3,�VRXUFH�WR�DWPRVSKHULF�R[\JHQ���7KH
SUHVHQFH�RI�R[\JHQ�LQ�WKH�LRQ�VRXUFH�ZKHQ�WKH�06�GHWHFWRU�LV�21
FRXOG�EH�XQVDIH����/&4�DXWRPDWLFDOO\�WXUQV�WKH�06�GHWHFWRU�2II
ZKHQ�\RX�RSHQ�WKH�$3,�VRXUFH��KRZHYHU��LW�LV�EHVW�WR�WDNH�WKLV
DGGHG�SUHFDXWLRQ�� .
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:$5181*���6WHOOHQ�6LH�GHQ�06�'HWHNWRU�DXI�%HUHLWVFKDIW��RGHU
$86���EHYRU�6LH�GLH�$WPRVSKlUHQGUXFN�,RQLVDWLRQVTXHOOH��$3,�
|IIQHQ��/XIWVDXHUVWRII�LQ�GHU�$3,�4XHOOH�NDQQ�EHL�HLQJHVFKDOWHWHP
06�'HWHNWRU�HLQH�*HIDKU�GDUVWHOOHQ���'DV�/&4�VFKDOWHW�GHQ�06�
'HWHNWRU�DXWRPDWLVFK�$86��ZHQQ�6LH�GLH�$3,�4XHOOH�|IIQHQ��(V
ZLUG�MHGRFK�HPSIRKOHQ��GLHVH�]XVlW]OLFKH�9RUVLFKWVPD�QDKPH�]X
HUJUHLIHQ��

$9(57,66(0(17���0HWWH]�OH�GpWHFWHXU�GH�60�HQ�YHLOOHXVH��RX
KRUV�WHQVLRQ��DYDQW�GªRXYULU�OD�VRXUFH�GªLRQLVDWLRQ�j�OD�SUHVVLRQ
DWPRVSKpULTXH��7RXWH�SUpVHQFH�GªR[\JqQH�GDQV�OD�VRXUFH
GªLRQLVDWLRQ�ORUVTXH�OH�GpWHFWHXU�GH�60�HVW�DFWLYp�SHXW�FRPSRUWHU
GHV�ULVTXHV���%LHQ�TXH�/&4�GpVDFWLYH�DXWRPDWLTXHPHQW�OH
GpWHFWHXU�GH�60�ORUVTXH�YRXV�RXYUH]�OD�VRXUFH�GªLRQLVDWLRQ�j�OD
SUHVVLRQ�DWPRVSKpULTXH��LO�HVW�SUpIpUDEOH�GH�SUHQGUH�FHWWH
SUpFDXWLRQ�VXSSOpPHQWDLUH��

WARNING. AVOID BURNS DO NOT TOUCH THE HEATED
CAPILLARY. The heated capillary can attain temperatures above 350 °C.
Always be careful not to touch the entrance end of the heated capillary when
it is exposed . .

:$5181*��9(5%5(1181*(1�9(50(,'(1��%(+(,=7(
.$3,//$5(1�1,&+7�%(5h+5(1��'LH�EHKHL]WHQ�.DSLOODUHQ
N|QQHQ�7HPSHUDWXUHQ�YRQ��EHU�����&�HUUHLFKHQ��'DV
(LQJDQJVHQGH�GHU�EHKHL]WHQ�.DSLOODUHQ�QLHPDOV�EHU�KUHQ��ZHQQ�HV
RIIHQ�OLHJW�
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$9(57,66(0(17��(9,7(5�/(6�%58/85(6��1(�3$6
728&+(5�$8�&$3,//$,5(�&+$8))(��/H�FDSLOODLUH�FKDXIIp
SHXW�DWWHLQGUH�XQH�WHPSpUDWXUH�VXSpULHXUH�j�����R&��(YLWHU
WRXMRXUV�VRLJQHXVHPHQW�GH�WRXFKHU�O
H[WUpPLWp�G
HQWUpH�GX
FDSLOODLUH�FKDXIIp�ORUVTX
HOOH�HVW�H[SRVpH�

�� %HLQJ�FDUHIXO�QRW�WR�WRXFK�WKH�KHDWHG�FDSLOODU\�ZLWK�\RXU
KDQG��UHPRYH�WKH�VHSWXP�IURP�WKH�HQWUDQFH�HQG�RI�WKH�KHDWHG
FDSLOODU\�

�� 6OLGH�WKH�(6,�IODQJH�IRUZDUG�DORQJ�WKH�VOLGH�UDLOV�DQG�LQWR�WKH
LRQ�VRXUFH�KRXVLQJ�

�� 6HFXUH�WKH�(6,�IODQJH�ZLWK�WKH�WZR�IODQJH�UHWDLQHU�EROWV�

�� &ORVH�WKH�6\ULQJH�3XPS�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

<RX�DUH�QRZ�UHDG\�WR�WHVW�ZKHWKHU�\RXU�06�GHWHFWRU�LV�RSHUDWLQJ
SURSHUO\���*R�WR�QH[W�WRSLF���7HVWLQJ�WKH�2SHUDWLRQ�RI�WKH�06
'HWHFWRU�LQ�WKH�(6,�06�0RGH�
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3.5 Testing the Operation of the MS Detector
in the ESI/MS Mode

<RX�DUH�QRZ�UHDG\�WR�WHVW�LI�\RXU�06�GHWHFWRU�LV�RSHUDWLQJ
SURSHUO\���7R�WHVW�IRU�SURSHU�RSHUDWLRQ��\RX�LQIXVH�WKH�WXQLQJ
VROXWLRQ�LQWR�WKH�(6,�VRXUFH��DQG�WKHQ�\RX�PRQLWRU�WKH�UHDO�WLPH
GLVSOD\�RI�WKH�PDVV�VSHFWUXP�RI�WXQLQJ�VROXWLRQ�

2EVHUYH�WKH�VLQJO\�FKDUJHG�LRQV�RI�WXQLQJ�VROXWLRQ�LQ�WKH
6SHFWUXP�YLHZ�RI�WKH�7XQH�3OXV�ZLQGRZ����7KH�LRQV�DUH�DV�IROORZV�
6HH�)LJXUH�����

• &DIIHLQH���P�]����

• 05)$���P�]����

• 8OWUDPDUN��������P�]������������������������������������
����������������

:KLOH�\RX�REVHUYH�WKH�6SHFWUXP�YLHZ��DVN�\RXUVHOI�WKH�IROORZLQJ
TXHVWLRQV�

• ,V�WKH�LRQ�FXUUHQW�VLJQDO�SUHVHQW"

• ,V�WKH�VLJQDO�VWDEOH��YDU\LQJ�E\�OHVV�WKDQ�a����IURP�VFDQ�WR
VFDQ"

• ,V�WKHUH�JRRG�UHVROXWLRQ�EHWZHHQ�VLQJO\�FKDUJHG�LRQV�DQG�WKHLU
LVRWRSHV"

,I�\RX�DQVZHU�§\HV¨�WR�DOO�RI�WKH�TXHVWLRQV��\RXU�06�GHWHFWRU�LV
RSHUDWLQJ�SURSHUO\���:HOO�'RQH�

,I�\RX�DQVZHUHG�QR�WR�RQH�RU�PRUH�RI�WKHVH�TXHVWLRQV�WU\�WKH
IROORZLQJ�WURXEOHVKRRWLQJ�PHDVXUHV�

• (QVXUH�WKH�IXVHG�VLOLFD�VDPSOH�WXEH�GRHV�QRW�H[WHQG�EH\RQG
WKH�WLS�RI�WKH�(6,�QHHGOH�

• (QVXUH�WKH�HQWUDQFH�WR�WKH�KHDWHG�FDSLOODU\�LV�FOHDQ��DQG�LVQªW
FRYHUHG�ZLWK�D�SLHFH�RI�VHSWXP�

• (QVXUH�WKDW�WKH�DXWRPDWLF�JDLQ�FRQWURO�IHDWXUH�LV�On��DQG�WKH
)XOO�06�7DUJHW�LV�VHW�WR��H��������×��������9HULI\�WKLV�E\
FKRRVLQJ�Setup | Injection Control�IURP�WKH�7XQH�3OXV�ZLQGRZ�



CALIBRATING AND TUNING IN THE ESI/MS MODE
Testing the Operation of the MS Detector in the ESI/MS Mode

3-22        Finnigan:  LCQ Operator’s Manual

Figure 3-7.  Spectrum view of the Tune Plus window, showing a real-time display of tuning solution

&RQJUDWXODWLRQV���<RX�KDYH�GHPRQVWUDWHG�WKDW�\RXU�06�GHWHFWRU�LV
RSHUDWLQJ�SURSHUO\�LQ�WKH�(6,�PRGH���<RX�DUH�QRZ�UHDG\�WR
FDOLEUDWH�DQG�WXQH�WKH�06�GHWHFWRU���*R�WR�WKH�QH[W�WRSLF�
&DOLEUDWLQJ�WKH�06�'HWHFWRU�LQ�WKH�(6,�06�0RGH�
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3.6 Calibrating the MS Detector in the
ESI/MS Mode

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�FDOLEUDWH�WKH�06�GHWHFWRU
DXWRPDWLFDOO\�

�� 2SHQ�WKH�&DOLEUDWH�GLDORJ�ER[���6HPL�$XWRPDWLF�WDE��DV
IROORZV�
)LUVW��FOLFN�RQ�WKH�&DOLEUDWH�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���7KHQ��FOLFN�RQ�WKH�6HPL�$XWRPDWLF�WDE���6HH
)LJXUH�����

�� 6WDUW�WKH�DXWRPDWLF�FDOLEUDWLRQ�SURFHGXUH��DV�IROORZV�

D� 7R�FDOLEUDWH�DOO�SDUDPHWHUV�DXWRPDWLFDOO\��GR�WKH
IROORZLQJ�
6HOHFW�>[@�WKH�6HOHFW�$OO�FKHFN�ER[�

E� 6WDUW�WKH�SURFHGXUH��DV�IROORZV�
&OLFN�RQ�Start�

�� 2EVHUYH�WKH�7XQH�3OXV�ZLQGRZ�DQG�WKH�&DOLEUDWH�GLDORJ�ER[�
:KLOH�WKH�DXWRPDWLF�FDOLEUDWLRQ�LV�LQ�SURJUHVV��/&4�GLVSOD\V
YDULRXV�WHVWV�LQ�WKH�6SHFWUXP�DQG�*UDSK�YLHZV�LQ�7XQH�3OXV
DQG�GLVSOD\V�YDULRXV�PHVVDJHV�LQ�WKH�6WDWXV�JURXS�ER[�LQ�WKH
&DOLEUDWH�GLDORJ�ER[���6HH�)LJXUH�����IRU�D�W\SLFDO�GLVSOD\�

:KHQ�/&4�FRPSOHWHV�WKH�FDOLEUDWLRQ�SURFHGXUH��/&4�UHVWRUHV�WKH
IXOO�VFDQ�(6,�PDVV�VSHFWUXP�LQ�WKH�6SHFWUXP�YLHZ��DQG�WKH
,QVWUXPHQW�0HVVDJHV�ER[�LQGLFDWHV�ZKHWKHU�RU�QRW�WKH�FDOLEUDWLRQ
SURFHGXUH�ZDV�VXFFHVVIXO���,I�LW�ZDV�VXFFHVVIXO��/&4�VDYHV�WKH�QHZ
FDOLEUDWLRQ�SDUDPHWHUV�DXWRPDWLFDOO\�WR�WKH�KDUG�GLVN�

,I�WKH�FDOLEUDWLRQ�SURFHGXUH�IDLOHG��\RX�FDQ�WU\�LW�DJDLQ�DIWHU�\RX
KDYH�SHUIRUPHG�WKH�DXWRPDWLF�WXQLQJ�SURFHGXUH��EHORZ���,Q�WKDW
SURFHGXUH��/&4�RSWLPL]HV�VHYHUDO�06�GHWHFWRU�SDUDPHWHUV�WR
LQFUHDVH�WKH�LQWHQVLW\�RI�WKH�VLJQDO�DQG�LPSURYH�WKH�RYHUDOO�TXDOLW\
RI�WKH�PDVV�VSHFWUXP�
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Figure 3-8.  Calibrate dialog box, showing the Semi-Automatic tab ready
to perform an automatic calibration
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Figure 3-9.  Tune Plus window, showing the results of a typical automatic calibration procedure

<RXU�06�GHWHFWRU�LV�QRZ�SURSHUO\�FDOLEUDWHG���*R�WR�WKH�QH[W�WRSLF�
7XQLQJ�WKH�06�'HWHFWRU�IRU�(6,�06�2SHUDWLRQ�
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3.7 Tuning the MS Detector in the ESI/MS
Mode

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�WXQH�WKH�06�GHWHFWRU
DXWRPDWLFDOO\�

�� 2SHQ�WKH�7XQH�GLDORJ�ER[���$XWRPDWLF�WDE��DV�IROORZV�
)LUVW��FOLFN�RQ�WKH�7XQH�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���7KHQ��FOLFN�RQ�WKH�$XWRPDWLF�WDE���6HH�)LJXUH������

�� 6WDUW�WKH�DXWRPDWLF�WXQLQJ�SURFHGXUH��DV�IROORZV�

D� 7R�WXQH�RSWLPL]H�RQ�D�SDUWLFXODU�PDVV�SHDN��GR�WKH
IROORZLQJ�
6HOHFW�WKH�0DVV�RSWLRQ�EXWWRQ�LQ�WKH�:KDW�WR�2SWLPL]H�2Q
JURXS�ER[�

E� 6HW�WKH�PDVV�SHDN�WR�RSWLPL]H�RQ�WR�WKH�FDIIHLQH�SHDN�DW
P�]������DV�IROORZV�
'RXEOH�FOLFN�RQ�WKH�0DVV�VSLQ�ER[��WKHQ�W\SH�����

1RWH���,Q�WKLV�H[DPSOH��\RX�XVH�WKH�PDVV�SHDN�DW�P�]�����WR
RSWLPL]H�WKH�WXQH���+RZHYHU��\RX�FDQ�RSWLPL]H�WKH�WXQH�RQ�DQ\�RI
WKH�PDVV�SHDNV�RI�WKH�WXQLQJ�VROXWLRQ���&KRRVH�WKH�PDVV�SHDN�RI
WKH�WXQLQJ�VROXWLRQ�WKDW�PRVW�FORVHO\�PDWFKHV�WKH�PDVV�SHDN�RI
LQWHUHVW�LQ�\RXU�DQDO\WLFDO�VDPSOH�

F� 6WDUW�WKH�SURFHGXUH��DV�IROORZV�
&OLFN�RQ�Start�

�� 2EVHUYH�WKH�7XQH�3OXV�ZLQGRZ�DQG�WKH�7XQH�GLDORJ�ER[�
:KLOH�DXWRPDWLF�WXQLQJ�LV�LQ�SURJUHVV��/&4�GLVSOD\V�YDULRXV
WHVWV�LQ�WKH�6SHFWUXP�DQG�*UDSK�YLHZV�LQ�7XQH�3OXV�DQG
GLVSOD\V�YDULRXV�PHVVDJHV�LQ�WKH�6WDWXV�JURXS�ER[�LQ�WKH�7XQH
GLDORJ�ER[���6HH�)LJXUH������IRU�D�W\SLFDO�GLVSOD\�
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1RWH���,I�\RXU�06�GHWHFWRU�IDLOHG�WKH�DXWRPDWLF�FDOLEUDWLRQ
SURFHGXUH��\RX�FDQ�QRZ�UHWXUQ�WR�WKH�WRSLF�&DOLEUDWLQJ�WKH�06
'HWHFWRU�IRU�(6,�06�0RGH�DQG�UHSHDW�WKH�SURFHGXUH���1RZ�WKDW
\RX�KDYH�WXQHG�WKH�06�GHWHFWRU��WKH�FDOLEUDWLRQ�SURFHGXUH�ZLOO
SUREDEO\�UXQ�VXFFHVVIXOO\�

Figure 3-10.  Tune dialog box, showing the proper settings for
automatic tuning using the caffeine mass peak at m/z 195

<RXU�7XQH�3OXV�ZLQGRZ�VKRXOG�QRZ�ORRN�OLNH�WKH�RQH�VKRZQ�LQ
)LJXUH������
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Figure 3-11.  Tune Plus window, showing the results of a typical automatic tune procedure

<RX�KDYH�VXFFHVVIXOO\�FDOLEUDWHG�DQG�WXQHG�\RXU�06�GHWHFWRU���*R
RQ�WR�WKH�QH[W�WRSLF�3UHSDULQJ�IRU�WKH�06�'HWHFWRU�IRU�1RUPDO
2SHUDWLRQ�
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3.8 Preparing the MS Detector for Normal
Operation

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�SUHSDUH�WKH�06�GHWHFWRU�IRU�QRUPDO
RSHUDWLRQ���7KLV�SURFHGXUH�GHVFULEHV�KRZ�WR�FOHDQ�\RXU�06
GHWHFWRU�LQ�SUHSDUDWLRQ�IRU�UXQQLQJ�DQDO\WLFDO�VDPSOHV�

�� 3XW�WKH�06�GHWHFWRU�LQ�6WDQGE\��DV�IROORZV�
&OLFN�RQ�WKH�2Q�6WDQGE\�EXWWRQ���:KHQ�WKH�06�GHWHFWRU�LV�LQ
6WDQGE\��/&4�WXUQV�2II�WKH�VKHDWK�JDV��DX[LOLDU\�JDV��DQG
(6,�KLJK�YROWDJH���7KH�06�GHWHFWRU�VWRSV�VFDQQLQJ��DQG�/&4
IUHH]HV�WKH�GLVSOD\V�IRU�WKH�6SHFWUXP�DQG�*UDSK�YLHZ�

�� 7XUQ�2II�WKH�V\ULQJH�SXPS��WR�VWRS�WKH�IORZ�RI�WXQLQJ�VROXWLRQ
LQWR�WKH�LRQ�VRXUFH��DV�IROORZV�
3UHVV�WKH�6WDUW�6WRS�VZLWFK�RQ�WKH�V\ULQJH�SXPS�ORFDWHG�RQ
WKH�GRRU�RI�WKH�06�GHWHFWRU���:KHQ�WKH�SXPS�LV�2II��WKH�OLJKW
DERYH�WKH�VZLWFK�JRHV�RXW�

�� 5HPRYH�WKH�V\ULQJH�IURP�WKH�V\ULQJH�KROGHU�DV�IROORZV
�6HH�)LJXUH������

D� 3XOO�XS�DQG�URWDWH�WKH�EOXH�V\ULQJH�KROGHU�ILQJHU�WR�IUHH
WKH�V\ULQJH�

E� 5HPRYH�WKH�V\ULQJH�IURP�WKH�KROGHU�

F� 'LVFRQQHFW�WKH�WLS�RI�WKH�V\ULQJH�QHHGOH�IURP�WKH�7HIORQ
WXELQJ�

G� &OHDQ�WKH�V\ULQJH�WKRURXJKO\�ZLWK�D�VROXWLRQ�RI����DFHWLF
DFLG�LQ�ZDWHU�

H� 5HSHDW�VWHS��G�ZLWK�D�VROXWLRQ�RI�������PHWKDQRO�ZDWHU�

�� /RRVHQ�FRPSOHWHO\�WKH�WZR�(6,�IODQJH�UHWDLQHU�EROWV�
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:$51,1*���$OZD\V�SODFH�WKH�06�GHWHFWRU�LQ�6WDQGE\��RU�2II�
EHIRUH�\RX�RSHQ�WKH�$3,�VRXUFH�WR�DWPRVSKHULF�R[\JHQ���7KH
SUHVHQFH�RI�R[\JHQ�LQ�WKH�LRQ�VRXUFH�ZKHQ�WKH�06�GHWHFWRU�LV�21
FRXOG�EH�XQVDIH����/&4�DXWRPDWLFDOO\�WXUQV�WKH�06�GHWHFWRU�2II
ZKHQ�\RX�RSHQ�WKH�$3,�VRXUFH��KRZHYHU��LW�LV�EHVW�WR�WDNH�WKLV
DGGHG�SUHFDXWLRQ�� .

:$5181*���6WHOOHQ�6LH�GHQ�06�'HWHNWRU�DXI�%HUHLWVFKDIW��RGHU
$86���EHYRU�6LH�GLH�$WPRVSKlUHQGUXFN�,RQLVDWLRQVTXHOOH��$3,�
|IIQHQ��/XIWVDXHUVWRII�LQ�GHU�$3,�4XHOOH�NDQQ�EHL�HLQJHVFKDOWHWHP
06�'HWHNWRU�HLQH�*HIDKU�GDUVWHOOHQ���'DV�/&4�VFKDOWHW�GHQ�06�
'HWHNWRU�DXWRPDWLVFK�$86��ZHQQ�6LH�GLH�$3,�4XHOOH�|IIQHQ��(V
ZLUG�MHGRFK�HPSIRKOHQ��GLHVH�]XVlW]OLFKH�9RUVLFKWVPD�QDKPH�]X
HUJUHLIHQ��

$9(57,66(0(17���0HWWH]�OH�GpWHFWHXU�GH�60�HQ�YHLOOHXVH��RX
KRUV�WHQVLRQ��DYDQW�GªRXYULU�OD�VRXUFH�GªLRQLVDWLRQ�j�OD�SUHVVLRQ
DWPRVSKpULTXH��7RXWH�SUpVHQFH�GªR[\JqQH�GDQV�OD�VRXUFH
GªLRQLVDWLRQ�ORUVTXH�OH�GpWHFWHXU�GH�60�HVW�DFWLYp�SHXW�FRPSRUWHU
GHV�ULVTXHV���%LHQ�TXH�/&4�GpVDFWLYH�DXWRPDWLTXHPHQW�OH
GpWHFWHXU�GH�60�ORUVTXH�YRXV�RXYUH]�OD�VRXUFH�GªLRQLVDWLRQ�j�OD
SUHVVLRQ�DWPRVSKpULTXH��LO�HVW�SUpIpUDEOH�GH�SUHQGUH�FHWWH
SUpFDXWLRQ�VXSSOpPHQWDLUH��

WARNING. AVOID BURNS DO NOT TOUCH THE HEATED
CAPILLARY. The heated capillary can attain temperatures above 350 °C.
Always be careful not to touch the entrance end of the heated capillary when
it is exposed . .
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:$5181*��9(5%5(1181*(1�9(50(,'(1��%(+(,=7(
.$3,//$5(1�1,&+7�%(5h+5(1��'LH�EHKHL]WHQ�.DSLOODUHQ
N|QQHQ�7HPSHUDWXUHQ�YRQ��EHU�����&�HUUHLFKHQ��'DV
(LQJDQJVHQGH�GHU�EHKHL]WHQ�.DSLOODUHQ�QLHPDOV�EHU�KUHQ��ZHQQ�HV
RIIHQ�OLHJW�

$9(57,66(0(17��(9,7(5�/(6�%58/85(6��1(�3$6
728&+(5�$8�&$3,//$,5(�&+$8))(��/H�FDSLOODLUH�FKDXIIp
SHXW�DWWHLQGUH�XQH�WHPSpUDWXUH�VXSpULHXUH�j�����R&��(YLWHU
WRXMRXUV�VRLJQHXVHPHQW�GH�WRXFKHU�O
H[WUpPLWp�G
HQWUpH�GX
FDSLOODLUH�FKDXIIp�ORUVTX
HOOH�HVW�H[SRVpH�

�� 6OLGH�WKH�(6,�IODQJH�RXW��DZD\�IURP�WKH�06�GHWHFWRU�FKDVVLV�
RQ�WKH�VOLGH�UDLOV�

�� %HLQJ�FDUHIXO�QRW�WR�WRXFK�WKH�KHDWHG�FDSLOODU\�ZLWK�\RXU
KDQG��SODFH�D�VPDOO�VHSWXP�RYHU�WKH�HQWUDQFH�HQG�RI�WKH
KHDWHG�FDSLOODU\�WR�VHDO�WKH�YDFXXP�FKDPEHU�RI�WKH�06
GHWHFWRU�

�� )OXVK�WKH�VDPSOH�WUDQVIHU�OLQH��VDPSOH�WXEH��DQG�(6,�SUREH
WKRURXJKO\�ZLWK�D�VROXWLRQ�RI����DFHWLF�DFLG�LQ�ZDWHU�DV
IROORZV�

D� )LOO�D�FOHDQ������µ/�8QLPHWULFV�V\ULQJH�ZLWK�D�VROXWLRQ�RI
���DFHWLF�DFLG�LQ�ZDWHU��RU�ZLWK�DQRWKHU�DSSURSULDWH
VROYHQW��

1RWH���7KH�VROYHQW�WKDW�\RX�XVH�WR�IOXVK�WKH�VDPSOH�WUDQVIHU�OLQH�
VDPSOH�WXEH��DQG�(6,�SUREH�DVVHPEO\�GHSHQGV�RQ�WKH�VROYHQW
V\VWHP�\RX�XVH�WR�GLVVROYH�\RXU�VDPSOHV���)RU�H[DPSOH��LI�\RX�DUH
XVLQJ�D�EXIIHUHG�VROXWLRQ�RI�D�KLJK�FRQFHQWUDWLRQ��DQ�DFLGLF�VROXWLRQ
LV�DSSURSULDWH�

E� :KLOH�KROGLQJ�WKH�SOXQJHU�RI�WKH�V\ULQJH�LQ�SODFH�
FDUHIXOO\�LQVHUW�WKH�QHHGOH�RI�WKH�V\ULQJH�LQWR�WKH�IUHH�HQG
RI�WKH�7HIORQ�WXEH�

F� )OXVK�WKH�VDPSOH�WUDQVIHU�OLQH��VDPSOH�WXEH��DQG�(6,
SUREH�ZLWK�WKH�VROXWLRQ�E\�VORZO\�GHSUHVVLQJ�WKH�V\ULQJH
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SOXQJHU���9LVXDOO\�FKHFN�WKDW�WKH�VROXWLRQ�LV�H[LWLQJ�WKH�WLS
RI�WKH�(6,�SUREH�RQ�WKH�LQVLGH�RI�WKH�SUREH�DVVHPEO\���8VH
D�OLQW�IUHH�SDSHU�WR�JHQWO\�UHPRYH�WKH�H[FHVV�VROXWLRQ�DV�LW
H[LWV�WKH�SUREH�

G� 5HPRYH�WKH�QHHGOH�RI�WKH�V\ULQJH�IURP�WKH�7HIORQ�WXEH�

�� 5HSHDW�VWHS���ZLWK�D�VROXWLRQ�RI�������PHWKDQRO�ZDWHU�

WARNING. AVOID BURNS DO NOT TOUCH THE HEATED
CAPILLARY. The heated capillary can attain temperatures above 350 °C.
Always be careful not to touch the entrance end of the heated capillary when
it is exposed.

:$5181*��9(5%5(1181*(1�9(50(,'(1��%(+(,=7(
.$3,//$5(1�1,&+7�%(5h+5(1��'LH�EHKHL]WHQ�.DSLOODUHQ
N|QQHQ�7HPSHUDWXUHQ�YRQ��EHU�����&�HUUHLFKHQ��'DV
(LQJDQJVHQGH�GHU�EHKHL]WHQ�.DSLOODUHQ�QLHPDOV�EHU�KUHQ��ZHQQ�HV
RIIHQ�OLHJW�

$9(57,66(0(17��(9,7(5�/(6�%58/85(6��1(�3$6
728&+(5�$8�&$3,//$,5(�&+$8))(��/H�FDSLOODLUH�FKDXIIp
SHXW�DWWHLQGUH�XQH�WHPSpUDWXUH�VXSpULHXUH�j�����R&��(YLWHU
WRXMRXUV�VRLJQHXVHPHQW�GH�WRXFKHU�O
H[WUpPLWp�G
HQWUpH�GX
FDSLOODLUH�FKDXIIp�ORUVTX
HOOH�HVW�H[SRVpH�

�� %HLQJ�FDUHIXO�QRW�WR�WRXFK�WKH�KHDWHG�FDSLOODU\�ZLWK�\RXU
KDQG��UHPRYH�WKH�VHSWXP�IURP�WKH�HQWUDQFH�HQG�RI�WKH�KHDWHG
FDSLOODU\�

��� 6OLGH�WKH�(6,�IODQJH�IRUZDUG�DORQJ�WKH�VOLGH�UDLOV�DQG�LQWR�WKH
LRQ�VRXUFH�KRXVLQJ�

��� 6HFXUH�WKH�(6,�IODQJH�ZLWK�WKH�WZR�IODQJH�UHWDLQHU�EROWV�
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2QFH�\RXU�/&4�06�GHWHFWRU�KDV�VXFFHVVIXOO\�SDVVHG�WKH
FDOLEUDWLRQ�SURFHGXUH�DQG�WXQLQJ�SURFHGXUH�DQG�\RX�KDYH�FOHDQHG
LW��WKH�06�GHWHFWRU�LV�QRZ�UHDG\�WR�SHUIRUP�H[SHULPHQWV�LQ�DOO
VFDQ�PRGHV�DQG�VFDQ�SRZHUV���*R�WR�WKH�QH[W�FKDSWHU���/&�06
2SHUDWLRQ�LQ�WKH�(6,�0RGH�
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3. ANALYZING SAMPLES IN THE LC/ESI/MS MODE

7KLV�FKDSWHU�FRQWDLQV�LQIRUPDWLRQ�RQ�DQDO\]LQJ�VDPSOHV�ZLWK�\RXU
/&4�06�GHWHFWRU�LQ�WKH�/&�(6,�06�PRGH���7KH�PDMRU�WRSLFV�DUH
DV�IROORZV�

• $QDO\]LQJ�D�VDPSOH�E\�IORZ�LQMHFWLRQ�DQDO\VLV�LQ�WKH
/&�(6,�06�PRGH

• 2SHQLQJ�D�5DZ�)LOH�LQ�WKH�([SORUH�:LQGRZ

• *XLGHOLQHV�IRU�/&�(6,�06�RSHUDWLRQ

1RWH���%HIRUH�\RX�EHJLQ�DQ\�RI�WKH�SURFHGXUHV�LQ�WKLV�FKDSWHU�
HQVXUH�WKDW�\RX�KDYH�VHW�XS��FDOLEUDWHG��DQG�WXQHG�\RXU�06
GHWHFWRU�DV�LV�GHVFULEHG�LQ�WKH�FKDSWHU���&DOLEUDWLQJ�DQG�7XQLQJ
LQ�WKH�(6,�06�0RGH�

�
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3.1 Analyzing a Sample by Flow Injection
Analysis in the LC/ESI/MS Mode

)ORZ�LQMHFWLRQ�DQDO\VLV��DOVR�FDOOHG�ORRS�LQMHFWLRQ�DQDO\VLV��LV�D
WHFKQLTXH�LQ�ZKLFK�\RX�LQWURGXFH�D�VDPSOH�GLUHFWO\�LQWR�WKH�(6,
VRXUFH�ZLWK�OLTXLG�FKURPDWRJUDSK\��/&��SXPSV���1R
FKURPDWRJUDSKLF�VHSDUDWLRQ�RFFXUV���<RX�ORDG�WKH�VDPSOH�VROXWLRQ
LQWR�D�VDPSOH�ORRS��DQG�WKHQ�IOXVK�LW�LQWR�WKH�(6,�VRXUFH�ZLWK�D
VROYHQW�IURP�DQ�/&�

7KLV�WRSLF�SURYLGHV�LQVWUXFWLRQV�IRU�VHWWLQJ�XS�DQG�XVLQJ�\RXU�06
GHWHFWRU�IRU�IORZ�LQMHFWLRQ�DQDO\VLV�LQ�WKH�/&�(6,�06�PRGH���7R
DQDO\]H�D�VDPSOH�E\�IORZ�LQMHFWLRQ�DQDO\VLV��\RX�GR�WKH�IROORZLQJ�

• 2SHQ�WKH�7XQH�3OXV�ZLQGRZ�

• 6HW�XS�WKH�06�GHWHFWRU�IRU�/&�(6,�06�RSHUDWLRQ�

• 6HW�XS�WKH�LQOHW��LQ�WKLV�FDVH�DQ�/&�

• )LQH�WXQH�DQG�RSWLPL]H�IRU�/&�(6,�06�RSHUDWLRQ�

• $FTXLUH�GDWD�LQ�WKH�6,0�VFDQ�PRGH�
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3.1.1 Opening the Tune Plus Window

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�RSHQ�WKH�7XQH�3OXV�ZLQGRZ�

�� 2SHQ�WKH�/&4�GDWD�V\VWHP��DV�IROORZV�
'RXEOH�FOLFN�RQ�WKH�/&4�1DYLJDWRU�LFRQ�LQ�WKH�/&4�SURJUDP
JURXS�LQ�WKH�3URJUDP�0DQDJHU�

�� 2SHQ�WKH�7XQH�3OXV�ZLQGRZ��DV�IROORZV�
&OLFN�RQ�WKH�7XQH�3OXV�EXWWRQ�LQ�WKH�1DYLJDWRU�WRROEDU�

�� (QVXUH�WKDW�/&4�GLVSOD\V�D�7XQH�3OXV�ZLQGRZ�VLPLODU�WR�WKH
RQH�VKRZQ�LQ�)LJXUH�����

Figure 3-1.  Tune Plus window, showing MS detector in standby mode
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3.1.2 Setting Up the MS Detector for LC/ESI/MS
Operation

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�VHW�XS�WKH�06�GHWHFWRU�IRU
/&�(6,�06�RSHUDWLRQ�

1RWH���7KH�IROORZLQJ�SURFHGXUHV�DVVXPH�WKDW�\RX�DUH�IDPLOLDU�ZLWK
\RXU�/&4�LQVWUXPHQW�DQG�WKH�7XQH�3OXV�ZLQGRZ���,I�\RX�QHHG
DVVLVWDQFH��UHIHU�WR�WKH�/&4�6RIWZDUH�0DQXDO��/&4�06
'HWHFWRU�+DUGZDUH�0DQXDO��DQG�/&4�RQOLQH�+HOS�

�� ,Q�7XQH�3OXV��WDNH�WKH�06�GHWHFWRU�RXW�RI�6WDQGE\�PRGH�DQG
WXUQ�LW�2Q��DV�IROORZV�
&OLFN�RQ�WKH�2Q�6WDQGE\�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���7KH�06�GHWHFWRU�EHJLQV�VFDQQLQJ��/&4�DSSOLHV�KLJK
YROWDJH�WR�WKH�(6,�SUREH��DQG�/&4�VKRZV�D�UHDO�WLPH�GLVSOD\
LQ�WKH�6SHFWUXP�YLHZ�

1RWH���<RXU�/&4�GDWD�V\VWHP�FRQWDLQV�FXVWRPL]HG�7XQH�0HWKRGV
IRU�D�YDULHW\�RI�DSSOLFDWLRQV��LQFOXGLQJ�WKRVH�IRU�(6,�KLJK�IORZ��(6,
ORZ�IORZ��$3&,�KLJK�IORZ��DQG�$3&,�ORZ�IORZ�/&�06�H[SHULPHQWV�
7KHVH�7XQH�0HWKRGV�FRQWDLQ�WKH�RSWLPXP�(6,�RU�$3&,�VRXUFH
SDUDPHWHUV�IRU�WKHLU�UHVSHFWLYH�DSSOLFDWLRQV���)RU�LQVWDQFH��LQ�WKLV
SURFHGXUH�\RX�XVH�WKH�(6,�VRXUFH�ZLWK�D�FRPSDUDWLYHO\�KLJK�/&
IORZ�UDWH��DSSUR[LPDWHO\�����µ/�PLQ������7KHUHIRUH��\RX�DUH�DVNHG
WR�VHOHFW�WKH�HVLKLJKIORZ�WXQ�7XQH�0HWKRG���%\�GRZQORDGLQJ�WKH
HVLKLJKIORZ�WXQ�7XQH�0HWKRG�LQ�WKH�7XQH�3OXV�ZLQGRZ��WKH
RSWLPXP�(6,�VRXUFH�SDUDPHWHUV�DUH�DXWRPDWLFDOO\�VHW���)RU�PRVW
DSSOLFDWLRQV�WKLV�HOLPLQDWHV�WKH�QHHG�IRU�IXUWKHU�WXQLQJ�DQG
RSWLPL]LQJ�RI�\RXU�/&4�06�GHWHFWRU�

�� 2SHQ�WKH�HVLKLJKIORZ�WXQ�7XQH�0HWKRG��WKH�7XQH�0HWKRG�IRU
KLJK�IORZ�(6,�RSHUDWLRQ��DV�IROORZV�

D� 'LVSOD\�WKH�2SHQ�GLDORJ�ER[��DV�IROORZV�
&KRRVH�File | Open�

E� 6HOHFW�WKH�ILOH�HVLKLJKIORZ�WXQ�LQ�WKH�GLUHFWRU\
&�?/&4?0HWKRGV��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
HVLKLJKIORZ�WXQ���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�
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F� 2SHQ�WKH�ILOH��DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���/&4�GRZQORDGV�WKH�7XQH�0HWKRG
SDUDPHWHUV�WR�WKH�06�GHWHFWRU�

�� 9HULI\�WKDW�/&4�RSHQHG�WKH�7XQH�0HWKRG��DV�IROORZV�

D� 2SHQ�WKH�(6,�6RXUFH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�(6,�6RXUFH�EXWWRQ�LQ�WKH�,QVWUXPHQW�6HWXS
WRROEDU���6HH�)LJXUH�����

E� 9HULI\�WKDW�WKH�VHWWLQJV�LQ�\RXU�GLDORJ�ER[�DUH�VLPLODU�WR
WKRVH�VKRZQ�LQ�)LJXUH�����

F� &ORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

Figure 3-2.  ESI Source dialog box, showing proper settings for a typical
high flow experiment
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�� 'HILQH�WKH�VFDQ�SDUDPHWHUV�IRU�FDOLEUDWLQJ�DQG�WXQLQJ��DV
IROORZV�

D� 2SHQ�WKH�'HILQH�6FDQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�'HILQH�6FDQ�EXWWRQ�LQ�WKH�,QVWUXPHQW
&RQWURO�WRROEDU���6HH�)LJXUH�����

E� 6HOHFW�WKH�06�VFDQ�SRZHU�LQ�WKH�6FDQ�'HVFULSWLRQ�JURXS
ER[��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�3RZHU��06�RSWLRQ�EXWWRQ���1RWH�WKDW
/&4�VHWV�WKH�06Q�SRZHU�WR���

F� 6HOHFW�WKH�6,0��VHOHFWHG�LRQ�PRQLWRULQJ��VFDQ�PRGH��DV
IROORZV�
&OLFN�RQ�WKH�6FDQ�0RGH��6,0�RSWLRQ�EXWWRQ���1RWH�WKDW
/&4�VHWV�WKH�7RWDO�6FDQ�5DQJHV�WR���

G� 6HW�WKH�WRWDO�QXPEHU�RI�PLFURVFDQV�WR���LQ�WKH�6FDQ�7LPH
JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�7RWDO�0LFURVFDQV�VSLQ�ER[��WKHQ�W\SH
��

H� )RU�WKLV�H[DPSOH��OHDYH�WKH�PD[LPXP�LQMHFWLRQ�WLPH�VHW�WR
LWV�GHIDXOW�YDOXH�RI��������PV�

I� 6HOHFW�WKH�FHQWHU�ZLGWK�LQSXW�PHWKRG�LQ�WKH�,QSXW�0HWKRG
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�&HQWHU���:LGWK�RSWLRQ�EXWWRQ���1RWH�WKDW�/&4
GLVSOD\V�WKH�&HQWHU�0DVV�DQG�:LGWK�WH[W�ER[HV�LQ�WKH
6FDQ�5DQJHV�JURXS�ER[�

J� 6HOHFW�VRXUFH�&,'�2II�LQ�WKH�6RXUFH�&,'�JURXS�ER[��DV
IROORZV�
&OLFN�RQ�WKH�2II�RSWLRQ�EXWWRQ�

K� 6HW�WKH�FHQWHU�PDVV�IRU�WKH�VFDQ�UDQJH�WR�P�]��������LQ
WKH�6FDQ�5DQJHV�JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�&HQWHU�0DVV�WH[W�ER[��WKHQ�W\SH�������

L� 6HW�WKH�ZLGWK�RI�WKH�VFDQ�UDQJH�WR�P�]����DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�:LGWK�WH[W�ER[��WKHQ�W\SH���

M� 6DYH�WKH�06�GHWHFWRU�VFDQ�SDUDPHWHUV�DQG�FORVH�WKH
'HILQH�6FDQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�
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Figure 3-3.  Define Scan dialog box, showing typical settings for the SIM scan mode

�� 6HOHFW�WKH�SURILOH�VFDQ�GDWD�W\SH��DV�IROORZV�
&OLFN�RQ�WKH�&HQWURLG�3URILOH�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU�WR�WRJJOH�WKH�VFDQ�GDWD�W\SH�WR�SURILOH����7KH�SLFWXUH�RQ
WKH�EXWWRQ�VKRXOG�EH�WKH�VDPH�DV�WKDW�VKRZQ�KHUH��

�� 6HOHFW�WKH�SRVLWLYH�LRQ�SRODULW\�PRGH��DV�IROORZV�
&OLFN�RQ�WKH�3RVLWLYH�1HJDWLYH�EXWWRQ�LQ�WKH�,QVWUXPHQW
&RQWURO�WRROEDU�WR�WRJJOH�WKH�LRQ�SRODULW\�PRGH�WR�SRVLWLYH�
�7KH�SLFWXUH�RQ�WKH�EXWWRQ�VKRXOG�EH�WKH�VDPH�DV�WKDW�VKRZQ
KHUH��

7KH�6SHFWUXP�YLHZ�RI�\RXU�7XQH�3OXV�ZLQGRZ�VKRXOG�QRZ�ORRN
OLNH�WKH�RQH�VKRZQ�LQ�)LJXUH������RQ�WKH�OHIW�VLGH�RI�WKH�)LJXUH��
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Figure 3-4.  Tune Plus window, showing a SIM scan window for the m/z 609.2 ion for reserpine in the
Spectrum view (on the left side of the display)

<RX�KDYH�QRZ�FRPSOHWHG�VHWWLQJ�XS�\RXU�06�GHWHFWRU�IRU
/&�(6,�06�RSHUDWLRQ���*R�WR�WKH�QH[W�WRSLF���6HWWLQJ�8S�WKH
,QOHW���/&�



ANALYZING SAMPLES IN THE LC/ESI/MS MODE
Analyzing a Sample by Flow Injection Analysis in the LC/ESI/MS Mode

Finnigan:  LCQ Operator’s Manual        3-9

3.1.3 Setting Up the Inlet:  LC

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�VHW�XS�WKH�/&�IRU�/&�(6,�06
RSHUDWLRQ���6HH�)LJXUH�����DQG�)LJXUH�����

1RWH���7R�FXW�WKH�3((.�WXELQJ�XVHG�WR�FRQQHFW�\RXU�/&�WR�WKH
GLYHUW�LQMHFW�YDOYH�DQG�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�(6,�SUREH��XVH
D�3((.�WXELQJ�FXWWHU���7KLV�HQVXUHV�WKDW�WKH�WXELQJ�LV�FXW�VWUDLJKW�
,Q�DGGLWLRQ��PDNH�VXUH�\RXU�/&�ILWWLQJV��IHUUXOHV��DQG�3((.�WXELQJ
DUH�LQVWDOOHG�SURSHUO\���%\�XVLQJ�WKHVH�SUHFDXWLRQV��\RX�SUHYHQW
YRLG��GHDG��YROXPHV���7KH�H[FOXVLRQ�RI�YRLG�YROXPHV�LV�FULWLFDO�WR
PLFURERUH�/&���$OVR��YRLG�YROXPHV�DIIHFW�WKH�TXDOLW\�RI�WKH�06
GHWHFWRU�VLJQDO�

�� &RQQHFW�\RXU�/&�WR�WKH�GLYHUW�LQMHFW��9DOFR�LQMHFWRU��YDOYH�DV
IROORZV�

D� &RQQHFW�RQH�HQG�RI�D�SLHFH�RI��������LQ�,'��3((.�WXELQJ
RI�DSSURSULDWH�OHQJWK�WR�WKH�RXWOHW�RI�WKH�VROYHQW�GHOLYHU\
V\VWHP�RI�\RXU�/&���8VH�WKH�SURSHU�ILWWLQJ�DQG�IHUUXOH�IRU
\RX�/&�

E� &RQQHFW�WKH�RWKHU�RI�WKH�3((.�WXELQJ�WR�SRUW���RI�WKH
GLYHUW�LQMHFW�YDOYH���8VH�D�9DOFR�EXVKLQJ��3�1�������
�������DQG�IHUUXOH��3�1��������������

�� &RQQHFW�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�(6,�VRXUFH�DV�IROORZV�

D� &RQQHFW�RQH�HQG�RI�DQRWKHU�SLHFH�RI�3((.�WXELQJ��WKH
VDPSOH�WUDQVIHU�OLQH��RI�DSSURSULDWH�OHQJWK�WR�SRUW���RI�WKH
GLYHUW�LQMHFW�YDOYH���8VH�D�9DOFR�EXVKLQJ�DQG�IHUUXOH�
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Figure 3-5.  Divert/inject (Valco injector) valve, showing the correct set up for flow injection analysis
and showing the flow of liquid through the valve in the LOAD and INJECT positions
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Figure 3-6.  MS detector console, showing the proper connections for loop injections
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:$51,1*���%HIRUH�\RX�EHJLQ�QRUPDO�RSHUDWLRQ�HDFK�GD\��HQVXUH
WKDW�\RX�KDYH�VXIILFLHQW�QLWURJHQ�IRU�\RXU�$3,�VRXUFH���,I�\RX�UXQ
RXW�RI�QLWURJHQ��/&4�DXWRPDWLFDOO\�WXUQV�WKH�06�GHWHFWRU�2II�WR
SUHYHQW�WKH�SRVVLELOLW\�RI�DWPRVSKHULF�R[\JHQ�IURP�HQWHULQJ�WKH�LRQ
VRXUFH���7KH�SUHVHQFH�RI�R[\JHQ�LQ�WKH�LRQ�VRXUFH�ZKHQ�WKH�06
GHWHFWRU�LV�21�FRXOG�EH�XQVDIH����,Q�DGGLWLRQ��LI�/&4�WXUQV�2II�WKH
06�GHWHFWRU�GXULQJ�DQ�DQDO\WLFDO�UXQ��\RX�FRXOG�ORVH�GDWD���.

:$5181*���6WHOOHQ�6LH�WlJOLFK�YRU�%HJLQQ�GHV�QRUPDOHQ�%HWULHEV
VLFKHU��GD��6LH�JHQ�JHQG�6WLFNVWRII�I�U�,KUH�$WPRVSKlUHQGUXFN�
,RQLVDWLRQVTXHOOH��$3,��KDEHQ��:HQQ�GHU�6WLFNVWRII�QLFKW�DXVUHLFKW�
VFKDOWHW�GDV�/&4�GHQ�06�'HWHNWRU�DXWRPDWLVFK�DXI�$86��XP�]X
YHUKLQGHUQ��GD��/XIWVDXHUVWRII�LQ�GLH�,RQHQTXHOOH�HLQGULQJW�
6DXHUVWRII�LQ�GHU�,RQHQTXHOOH�NDQQ�EHL�HLQJHVFKDOWHWHP�06�
'HWHNWRU�HLQH�*HIDKU�GDUVWHOOHQ���$X�HUGHP�N|QQHQ�ELHP
$EVFKDOWHQ�GHV�06�'HWHNWRUV�ZlKUHQG�HLQHU�$QDO\VH�'DWHQ
YHUORUHQ�JHKHQ��

$9(57,66(0(17���7RXV�OHV�MRXUV�DYDQW�GªXWLOLVHU�OªDSSDUHLO�
YpULILH]�OH�QLYHDX�GªD]RWH�GH�OD�VRXUFH�GªLRQLVDWLRQ�j�OD�SUHVVLRQ
DWPRVSKpULTXH��(Q�HIIHW��VL�YRXV�WRPEH]�j�FRXUW�GªD]RWH��/&4
GpVDFWLYH�DXWRPDWLTXHPHQW�OH�GpWHFWHXU�GH�60�SRXU�HPSrFKHU�TXH
OD�VRXUFH�GªLRQV�QH�VRLW�FRQWDPLQpH�SDU�OªR[\JqQH�SUpVHQW�GDQV�OªDLU�
7RXWH�SUpVHQFH�GªR[\JqQH�GDQV�OD�VRXUFH�GªLRQV�ORUVTXH�OH�GpWHFWHXU
GH�60�HVW�DFWLYp�SHXW�FRPSRUWHU�GHV�ULVTXHV���(Q�RXWUH��VL�/&4
GpVDFWLYDLW�OH�GpWHFWHXU�GH�60�SHQGDQW�XQH�VpULH�GªDQDO\VHV��YRXV
SRXUULH]�SHUGUH�GHV�GRQQpHV��
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:$51,1*���$92,'�(/(&75,&$/�6+2&.6���(1685(
7+$7�<285�6$03/(�75$16)(5�/,1(�,6�3523(5/<
$77$&+('�72�7+(�*5281'('�),77,1*�+2/'(5�21
7+(�(6,�)/$1*(���<RXU�(6,�SUREH�LV�GHVLJQHG�WR�HOHFWURVSUD\
KLJKO\�FRQGXFWLYH�VROXWLRQV��KRZHYHU��\RX�PXVW�LVRODWH�KLJK�
YROWDJH�FXUUHQW�E\�SURSHUO\�JURXQGLQJ�WKH�VDPSOH�WUDQVIHU�OLQH�DQG
VDPSOH�WXEH�

:$5181*��(/(.7526&+2&.�9(50(,'(1�
.21752//,(5(1��'$66�'$6�352%(175$16)(5.$%(/
(17635(&+(1'�0,7�'(0�*((5'(7(1
)$6681*6+$/7(5�'(6�(6,�)/$16&+(6�9(5%81'(1
,67��'LH�(6,�6RQGH�GLHQW�GHP�HOHNWURQLVFKHQ�9HUVSU�KHQ
KRFKOHLWHQGHU�/|VXQJVPLWWHO��+RFKVSDQQXQJ�PX��DEHU�GXUFK
HQWVSUHFKHQGHV�(UGHQ�GHV�3UREHQWUDQVIHUNDEHOV�XQG�GHU
3UREHQOHLWXQJ�LVROLHUW�ZHUGHQ�

$9(57,66(0(17��(9,7(5�/(6�&+2&6�(/(&75,48(6�
6
$6685(5�48(�/$�/,*1(�'(�75$16)(57
'
(&+$17,//216�(67�&255(&7(0(17�),;((�$�/$
5(7(18(�'(�5$&&25'�0,6(�$�/$�7(55(��6,78((�685
/$�%5,'(�(6,��/D�VRQGH�(6,�HVW�FRQoXH�SRXU
O
pOHFWURYDSRULVDWLRQ�GH�VROXWLRQV�j�KDXWH�FRQGXFWLYLWp���FHSHQGDQW�
OH�FRXUDQW�KDXWH�WHQVLRQ�GRLW�rWUH�LVROp�SDU�XQH�PLVH�j�OD�WHUUH
FRUUHFWH�GH�OD�OLJQH�GH�WUDQVIHUW�HW�GX�WXEH�G
pFKDQWLOORQ�

E� &RQQHFW�WKH�RWKHU�HQG�RI�WKH�3((.�WXELQJ�WR�WKH������LQ�
]HUR�GHDG�YROXPH�XQLRQ�DQG�SODFH�LW�LQ�WKH�JURXQGHG
ILWWLQJ�KROGHU�RQ�WKH�(6,�IODQJH���8VH�DQ�8SFKXUFK
)LQJHUWLJKW�ILWWLQJ��3�1��������������DQG�IHUUXOH��3�1
���������������%(�685(�72�6(&85(�7+(�),77,1*
3523(5/<�,1�7+(�*5281'('�),77,1*
+2/'(5���6HH�)LJXUH�����
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�� (QVXUH�\RXU�GLYHUW�LQMHFW�YDOYH�LV�ILWWHG�ZLWK�D����/�ORRS
EHWZHHQ�SRUW���DQG�SRUW���

�� )LOO�WKH�D�VROYHQW�UHVHUYRLU�RI�\RXU�/&�ZLWK�D�VROXWLRQ���
DFHWLF�DFLG�LQ�������PHWKDQRO�ZDWHU���>2U�ILOO�WZR�VROYHQW
UHVHUYRLUV��RQH�UHVHUYRLU��$��IRU����DFHWLF�DFLG�LQ�ZDWHU�DQG�D
VHFRQG�UHVHUYRLU��%��IRU����DFHWLF�DFLG�LQ�PHWKDQRO���7KHQ�
PHWHU�WKH�UHVHUYRLUV�DW�����$�DQG�����%�@

�� 'HJDV�WKH�VROYHQW�V��HLWKHU�E\�VSDUJLQJ�RU�E\�YDFXXP
GHJDVVLQJ�

�� 7XUQ�RQ�WKH�/&�SXPSV�WR�IOXVK�VROYHQW�����DFHWLF�DFLG�LQ
������PHWKDQRO�ZDWHU��LQWR�WKH�(6,�VRXUFH�DW�D�IORZ�UDWH�RI
DSSUR[LPDWHO\�����µ/�PLQ���

1RWH���<RX�FDQ�WXUQ�\RXU�/&�SXPS�RQ�QRZ�RU�ZDLW�WR�WXUQ�LW�RQ
XQWLO�VKRUWO\�EHIRUH�\RX�LQMHFW�D�VDPSOH�

1RWH���(QVXUH�WKDW�WKH�IXVHG�VLOLFD�VDPSOH�WXEH�LV�FRQQHFWHG
SURSHUO\�LQ�WKH�(6,�SUREH���5HIHU�WR�WKH�WRSLF�6HWWLQJ�XS�WKH�(6,
6RXUFH�IRU�/&�(6,�06�2SHUDWLRQ�IRU�D�SURFHGXUH�IRU�LQVWDOOLQJ
WKH�VDPSOH�WXEH�

<RXU�/&�LV�QRZ�VHW�XS�IRU�/&�(6,�06�RSHUDWLRQ���*R�WKH�QH[W
WRSLF���)LQH�7XQLQJ�DQG�2SWLPL]LQJ�IRU�/&�(6,�06
2SHUDWLRQ�

3.1.4 Fine Tuning and Optimizing the MS Detector
for LC/ESI/MS Operation

7KH�FXVWRPL]HG�7XQH�0HWKRGV�FRQWDLQHG�LQ�\RXU�/&4�GDWD�V\VWHP
DUH�RSWLPL]HG�IRU�D�ZLGH�UDQJH�RI�DSSOLFDWLRQV��DQG�WKH\�FDQ�RIWHQ
EH�XVHG�ZLWKRXW�IXUWKHU�WXQLQJ�RI�\RXU�06�GHWHFWRU���+RZHYHU��IRU
FHUWDLQ�DSSOLFDWLRQV�\RX�PD\�QHHG�WR�ILQH�WXQH�DQG�RSWLPL]H
VHYHUDO�06�GHWHFWRU�SDUDPHWHUV���)RU�LQVWDQFH��WKH�PRVW
LPSRUWDQW�SDUDPHWHUV�WKDW�LQWHUDFW�ZLWK�WKH�(6,�LQWHUIDFH�DQG
VLJQDO�TXDOLW\��DUH�WKH�WXEH�OHQV�RIIVHW�YROWDJH��KHDWHG�FDSLOODU\
WHPSHUDWXUH��DQG�FDSLOODU\�YROWDJH���7KH�VHWWLQJV�IRU�WKHVH
SDUDPHWHUV�GHSHQG�RQ�WKH�VROYHQW�IORZ�UDWH�DQG�WDUJHW�DQDO\WH
FRPSRVLWLRQ���,Q�JHQHUDO��\RX�VKRXOG�ILQH�WXQH�\RXU�06�GHWHFWRU
ZKHQHYHU�\RX�FKDQJH�WKH�VROYHQW�IORZ�UDWH�FRQGLWLRQV�RI�\RXU
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SDUWLFXODU�DSSOLFDWLRQ���<RX�XVH�WKH�(6,�KLJK�IORZ�7XQH�0HWKRG�
HVLKLJKIORZ�WXQ��DV�D�VWDUWLQJ�SRLQW��DQG�WKHQ�IXUWKHU�RSWLPL]H�WKH
06�GHWHFWRU�

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�RSWLPL]H�WKH�WXEH�OHQV�RIIVHW
YROWDJH�DQG�KHDWHG�FDSLOODU\�WHPSHUDWXUH�IRU�/&�06�VROYHQW�IORZ
FRQGLWLRQV���<RX�FDQ�XVH�WKH�VDPH�SURFHGXUH�WR�RSWLPL]H�WKH
FDSLOODU\�YROWDJH�DQG�WKH�VKHDWK�JDV�IRU�WKH�IORZ�UDWH�RI�\RXU
SDUWLFXODU�DSSOLFDWLRQ���7KLV�SURFHGXUH�DOORZV�\RX�WR�PD[LPL]H�WKH
LRQ�WUDQVPLVVLRQ�RI�D�SDUWLFXODU�WDUJHW�DQDO\WH�DW�WKH�UHODWLYHO\
KLJKHU�IORZ�FRQGLWLRQV�RI�D�W\SLFDO�/&�06�H[SHULPHQW���,W�LV
UHFRPPHQGHG�WKDW�\RX�EHJLQ�ILQH�WXQLQJ�DQG�RSWLPL]LQJ�DIWHU�\RX
KDYH�VXFFHVVIXOO\�SDVVHG�DQ�DXWRPDWLF�FDOLEUDWLRQ�SURFHGXUH�DQG
DQ�DXWRPDWLF�WXQLQJ�SURFHGXUH�ZLWK�WKH�WXQLQJ�VROXWLRQ�LQIXVHG�DW
���/�PLQ���

,Q�WKLV�SURFHGXUH��\RX�RSWLPL]H�WKH�YROWDJH�DSSOLHG�WR�WKH�WXEH�OHQV
DQG�KHDWHG�FDSLOODU\��DQG�WKH�WHPSHUDWXUH�RI�WKH�KHDWHG�FDSLOODU\
E\�PRQLWRULQJ�ORRS�LQMHFWLRQV�RI�UHVHUSLQH���<RX�FDQ�IROORZ�WKH
VDPH�SURFHGXUH�XVLQJ�\RXU�DQDO\WH�RI�LQWHUHVW���7R�RSWLPL]H�WKH
WXEH�OHQV�RIIVHW�YROWDJH��FDSLOODU\�YROWDJH��DQG�KHDWHG�FDSLOODU\
WHPSHUDWXUH��GR�WKH�IROORZLQJ�

�� 3UHSDUH�D�VROXWLRQ�RI����SJ��/���RI�UHVHUSLQH���5HIHU�WR
$SSHQGL[�$���6DPSOH�)RUPXODWLRQV�IRU�LQVWUXFWLRQV�RQ�KRZ
WR�SUHSDUH�WKH�VROXWLRQ�

�� 7XUQ�RQ�WKH�/&�SXPSV�WR�IOXVK�VROYHQW�����DFHWLF�DFLG�LQ
������PHWKDQRO�ZDWHU��LQWR�WKH�(6,�VRXUFH�DW�D�IORZ�UDWH�RI
DSSUR[LPDWHO\������/�PLQ���

�� ,I�\RX�KDYH�QRW�DOUHDG\�GRQH�VR��RSHQ�WKH�HVLKLJKIORZ�WXQ�7XQH
0HWKRG��DV�IROORZV�

D� 'LVSOD\�WKH�2SHQ�GLDORJ�ER[��DV�IROORZV�
&KRRVH�File | Open�

E� 6HOHFW�WKH�ILOH�HVLKLJKIORZ�WXQ�LQ�WKH�GLUHFWRU\
&�?/&4?0HWKRGV��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
HVLKLJKIORZ�WXQ���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�

F� 2SHQ�WKH�ILOH��DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���/&4�GRZQORDGV�WKH�7XQH�0HWKRG
SDUDPHWHUV�WR�WKH�06�GHWHFWRU��DQG�WKH�WLWOH�EDU�LQ�WKH
7XQH�3OXV�ZLQGRZ�VKRXOG�UHDG�DV�IROORZV�

 7XQH�3OXV���&�?/&4?0HWKRGV?HVLKLJKIORZ�WXQ
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�� 0RQLWRU�LQ�WKH�*UDSK�YLHZ�D�SORW�RI�LQWHQVLW\�YHUVXV�WLPH�IRU
WKH�PDVV�SHDN�WKDW�\RX�ZDQW�WR�RSWLPL]H��DV�IROORZV�

D� ,I�QHFHVVDU\��RSHQ�WKH�*UDSK�YLHZ��DV�IROORZV
&OLFN�RQ�WKH�'LVSOD\�*UDSK�9LHZ�EXWWRQ�LQ�WKH�'DWD
'LVSOD\�WRROEDU�

D� 2SHQ�WKH�7XQH�GLDORJ�ER[���0DQXDO�WDE��DV�IROORZV�
)LUVW��FOLFN�RQ�WKH�7XQH�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���7KHQ��FOLFN�RQ�WKH�0DQXDO�WDE���6HH�)LJXUH�����

Figure 3-7.  Tune dialog box, showing the Manual tab with the proper
settings for graphing the m/z 609.2 ion current of reserpine
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F� 6SHFLI\�WKH�SHDN�DW�P�]�������DV�WKH�SHDN�WR�JUDSK��DV
IROORZV�
)LUVW��VHOHFW�>[@�WKH�0DVV�HV��FKHFN�ER[���1H[W��VHOHFW�>[@
WKH�ILUVW�0DVV�HV��VSLQ�ER[���)LQDOO\��GRXEOH�FOLFN�LQ�WKH
ILUVW�0DVV�HV��VSLQ�ER[��WKHQ�W\SH�������

G� &OLFN�RQ�Start�WR�EHJLQ�JUDSKLQJ�WKH�LQWHQVLW\�RI�WKH
P�]�������LRQ�FXUUHQW�

�� /RDG�WKH�UHVHUSLQH�VROXWLRQ��RU�\RXU�SDUWLFXODU�DQDO\WH��LQWR
WKH�VDPSOH�ORRS�DV�IROORZV�

D� 2Q�WKH�06�GHWHFWRU�IURQW�SDQHO��HQVXUH�WKH�JUHHQ�OLJKW
EHORZ�WKH�ZRUG�/RDG�LV�LOOXPLQDWHG��ZKLFK�LQGLFDWHV�WKH
GLYHUW�LQMHFW�YDOYH�LV�LQ�WKH�/RDG�SRVLWLRQ����,I�LW�LV�QRW�
SUHVV�WKH�EOXH�/RDG�,QMHFW�EXWWRQ�WR�VZLWFK�WKH�YDOYH�WR
WKH�/RDG�SRVLWLRQ���6HH�)LJXUH�����

E� /RDG�D�8QLPHWULFV�V\ULQJH��3�1��������������ZLWK�D���
SJ�µ/���UHVHUSLQH�VROXWLRQ��RU�D�VROXWLRQ�RI�\RXU�SDUWLFXODU
DQDO\WH�

1RWH��7KH�8QLPHWULFV�V\ULQJH�QHHGOH�KDV�D�VTXDUH�WLS���,I�\RX�XVH�D
GLIIHUHQW�NLQG�RI�V\ULQJH��PDNH�VXUH�WKDW�LWV�QHHGOH�DOVR�KDV�D
VTXDUH�WLS�

F� ,QMHFW�DSSUR[LPDWHO\����µ/�RI�WKH�WHVWRVWHURQH�VROXWLRQ
LQWR�WKH�GLYHUW�LQMHFW�YDOYH�WR�RYHUILOO�WKH�LQMHFWRU�ORRS�
7KH�H[FHVV�VROXWLRQ�JRHV�WR�WKH�ZDVWH�FRQWDLQHU�

1RWH���%\�RYHUILOOLQJ�WKH���µ/�LQMHFWRU�ORRS�LQ�VWHS��F��\RX�HQVXUH
WKDW�\RX�DUH�UHOLDEO\�GHOLYHULQJ���µ/�RI�WKH�VDPSOH�VROXWLRQ�WR�WKH
(6,�VRXUFH�

�� ,QMHFW�WKH�VROXWLRQ�LQWR�WKH�(6,�VRXUFH��DV�IROORZV�
3UHVV�WKH�EOXH�/RDG�,QMHFW�EXWWRQ���6ROYHQW�QRZ�IORZV�WKURXJK
WKH�ORRS��DQG�WKH�UHVHUSLQH�VROXWLRQ�LV�SXVKHG�LQWR�WKH�(6,
VRXUFH�

�� 5HWXUQ�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�/RDG�SRVLWLRQ��DV�IROORZV�
3UHVV�WKH�EOXH�/RDG�,QMHFW�EXWWRQ�
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�� 5HSHDW�VWHSV���WKURXJK���

 /&4�GLVSOD\V�WKH�WUDFH�RI�WKH�ORRS�LQMHFWLRQV�LQ�WKH�*UDSK
YLHZ�

�� 9DU\�WKH�WXEH�OHQV�RIIVHW�YROWDJH�DQG�REVHUYH�KRZ�WKH�FKDQJH
DIIHFWV�WKH�LQWHQVLW\�RI�WKH�LRQ�FXUUHQW�LQ�WKH�*UDSK�YLHZ��DV
IROORZV�

D� 2SHQ�WKH�(6,�6RXUFH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�(6,�6RXUFH�EXWWRQ�LQ�WKH�,QVWUXPHQW�6HWXS
WRROEDU����6HH�)LJXUH������

E� ,QFUHDVH�WKH�WXEH�OHQV�RIIVHW�YROWDJH�E\���9��DV�IROORZV�
'RXEOH�FOLFN�RQ�WKH�7XEH�/HQV�2IIVHW�VSLQ�ER[��WKHQ�W\SH
����WR�DGG���9�WR�WKH�GHIDXOW�YDOXH�RI����9��

F� 5HSHDW�VWHS���

 2EVHUYH�KRZ�WKH�LQFUHDVH�LQ�WXEH�OHQV�RIIVHW�YROWDJH�DIIHFWV
WKH�PD[LPXP�LQWHQVLW\�RI�WKH�ORRS�LQMHFWLRQV�DV�FRPSDUHG�WR
WKH�LQLWLDO�WXEH�OHQV�RIIVHW�YROWDJH�

�� 3HUIRUP�WKH�SURFHVV�LQ�VWHS���UHSHDWHGO\�XQWLO�\RX�ILQG�WKH
RIIVHW�YROWDJH�WKDW�SURYLGHV�WKH�PD[LPXP�LRQ�FXUUHQW
LQWHQVLW\���6HH�)LJXUH�����

<RXU�7XQH�3OXV�ZLQGRZ�VKRXOG�QRZ�ORRN�VLPLODU�WR�WKH�RQH�VKRZQ
LQ�)LJXUH�����

<RX�FDQ�UHSHDW�WKH�DERYH�SURFHGXUH�WR�RSWLPL]H�WKH�WHPSHUDWXUH�RI
WKH�KHDWHG�FDSLOODU\�

5HIHU�WR�7DEOH�����DW�WKH�HQG�RI�WKLV�FKDSWHU�IRU�DGGLWLRQDO
JXLGHOLQHV�IRU�RSWLPL]LQJ�WKH�06�GHWHFWRU�IRU�/&�(6,�06�DQDO\VLV�



ANALYZING SAMPLES IN THE LC/ESI/MS MODE
Analyzing a Sample by Flow Injection Analysis in the LC/ESI/MS Mode

3-18        Finnigan:  LCQ Operator’s Manual

Figure 3-8.  Tune Plus window, showing the effect on signal intensities for changes in tube lens offset
voltage for loop injections of reserpine
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3.1.5 Saving a Tune Method

<RX�FDQ�VDYH�WKH�WXQH�SDUDPHWHUV�\RX�MXVW�VHW�E\�VDYLQJ�WKHP�LQ�D
WXQH�PHWKRG���<RX�QDPH�WKH�WXQH�PHWKRG�IRU�WKH�WDUJHW�DQDO\WH
\RX�XVHG�WR�RSWLPL]H�WKH�06�GHWHFWRU���7KH�WXQH�VHWWLQJV�VWRUHG�LQ
D�WXQH�PHWKRG�DUH�VSHFLILF�WR�WKH�SDUWLFXODU�WDUJHW�DQDO\WH�DQG
VROYHQW�IORZ�UDWH���,I�\RX�XVH�WKH�VDPH�VROYHQW�IORZ�UDWH��WKH�WXQH
PHWKRG�FDQ�EH�UHFDOOHG�IRU�IXWXUH�DQDO\VHV�RI�D�SDUWLFXODU�WDUJHW
DQDO\WH�ZLWK�QR�IXUWKHU�RSWLPL]DWLRQ�RI�WKH�06�GHWHFWRU�
+RZHYHU��LI�\RX�FKDQJH�WKH�VROYHQW�IORZ�UDWH��\RX�PD\�QHHG�WR
UHRSWLPL]H�WKH�06�GHWHFWRU�XVLQJ�WKH�SURFHGXUH�RXWOLQHG�LQ�WKH
SUHYLRXV�WRSLF��)LQH�7XQLQJ�DQG�2SWLPL]LQJ�WKH�06�'HWHFWRU
IRU�/&�(6,�06�2SHUDWLRQ�

6DYH�WKH�06�GHWHFWRU�WXQH�SDUDPHWHUV�LQ�D�WXQH�PHWKRG��DV
IROORZV�

�� 'LVSOD\�WKH�6DYH�$V�GLDORJ�ER[��DV�IROORZV�
&KRRVH�File | Save As�

�� 6HOHFW�WKH�&�?/&4?0HWKRGV�GLUHFWRU\��DV�IROORZV�
)LUVW��GRXEOH�FOLFN�RQ�WKH�&�?�GLUHFWRU\���1H[W��6FUROO�GRZQ�LQ
WKH�'LUHFWRULHV�FRPER�ER[�XQWLO�\RX�VHH�/&4���7KHQ��GRXEOH�
FOLFN�RQ�WKH�/&4�GLUHFWRU\���7KHQ��VFUROO�GRZQ�LQ�WKH
'LUHFWRULHV�FRPER�ER[�XQWLO�\RX�VHH�0HWKRGV���)LQDOO\��GRXEOH�
FOLFN�RQ�WKH�0HWKRGV�GLUHFWRU\�

�� 1DPH�WKH�WXQH�PHWKRG�IRU�WKH�DQDO\WH�\RX�RSWLPL]HG�WKH�06
GHWHFWRU�IRU���,I�\RX�RSWLPL]HG�WKH�06�GHWHFWRU�IRU�UHVHUSLQH�
VSHFLI\�WKH�QDPH�RI�WKH�WXQH�PHWKRG�DV�UHVHUSLQH�WXQ�LQ�WKH
&�?/&4?0HWKRGV�GLUHFWRU\��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�)LOH�1DPH�FRPER�ER[��WKHQ�W\SH
UHVHUSLQH�WXQ�

�� 6DYH�WKH�WXQH�PHWKRG�DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

3.1.6 Acquiring Data in the SIM Scan Mode

7KLV�WRSLF�SURYLGHV�D�SURFHGXUH�IRU�\RX�WR�VHW�XS�IRU�GDWD
DFTXLVLWLRQ�LQ�WKH�VLQJOH�LRQ�PRQLWRULQJ��6,0��PRGH���/&4
DXWRPDWLFDOO\�VDYHV�WKH�GDWD�\RX�DFTXLUH�RQ�\RXU�KDUG�GLVN�

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�DFTXLUH�D�GDWD�ILOH�IRU�VHYHUDO�ORRS
LQMHFWLRQV�RI�UHVHUSLQH��RU�\RXU�SDUWLFXODU�DQDO\WH�
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�� 2SHQ�WKH�$FTXLUH�'DWD�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�$FTXLUH�'DWD�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���6HH�)LJXUH�����

�� 'HILQH�DFTXLVLWLRQ�SDUDPHWHUV�DV�IROORZV�

D� 6SHFLI\�D�ILOHQDPH��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�)LOH�1DPH�WH[W�ER[��WKHQ�W\SH
HVLVLPUHV�

E� 6SHFLI\�WKH�VDPSOH�LGHQWLW\��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�6DPSOH�1DPH�WH[W�ER[��WKHQ�W\SH
UHVHUSLQH���,I�\RX�DUH�QRW�XVLQJ�UHVHUSLQH��W\SH�WKH�QDPH
RI�\RXU�SDUWLFXODU�DQDO\WH�

F� 6SHFLI\�D�FRPPHQW��VXFK�DV�WKH�VFDQ�PRGH��LRQL]DWLRQ
PHWKRG��VDPSOH�DPRXQW��DQG�PHWKRG�RI�VDPSOH
LQWURGXFWLRQ��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�&RPPHQW�WH[W�ER[��WKHQ�W\SH�6,0�
(6,�����SJ�ORRS�LQM���/&4�LQFOXGHV�WKH�FRPPHQW
LQIRUPDWLRQ�LQ�KDUG�FRSLHV�RI�WKH�GDWD�

G� 6HOHFW�WR�DFTXLUH�GDWD�FRQWLQXRXVO\��XQWLO�\RX�VWRS�WKH
DFTXLVLWLRQ��LQ�WKH�$FTXLUH�7LPH�JURXS�ER[��DV�IROORZV�
6HOHFW�WKH�&RQWLQXRXVO\�RSWLRQ�EXWWRQ��IRUPHUO\�FDOOHG�WKH
)RUHYHU�RSWLRQ�EXWWRQ��

Figure 3-9.  Acquire Data dialog box, showing typical sample information for data acquisition
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�� /HDYH�WKH�$FTXLUH�'DWD�GLDORJ�ER[�RSHQ�GXULQJ�GDWD
DFTXLVLWLRQ��EXW�PRYH�LW�WR�D�FRUQHU�RI�WKH�7XQH�3OXV�ZLQGRZ
WR�JHW�LW�RXW�RI�WKH�ZD\�

�� :LWK�WKH�GLYHUW�LQMHFW�YDOYH�LQ�WKH�/RDG�SRVLWLRQ��RYHUILOO�WKH
LQMHFWRU�ORRS�ZLWK�D����SJ�µ/���UHVHUSLQH�VROXWLRQ��RU�D�VROXWLRQ
RI�\RXU�DQDO\WH�RI�LQWHUHVW�

�� &OLFN�RQ�Start�LQ�WKH�$FTXLUH�'DWD�GLDORJ�ER[�WR�EHJLQ
DFTXLULQJ�GDWD�WR�WKH�ILOH�HVLVLPUHV�UDZ���7KH�$FTXLVLWLRQ
6WDWXV�JURXS�ER[�GLVSOD\V�WKH�IROORZLQJ�PHVVDJH�

 $FTXLVLWLRQ�LQ�3URJUHVV

�� ,QMHFW�WKH�UHVHUSLQH�VROXWLRQ�LQWR�WKH�(6,�VRXUFH�

�� 2EVHUYH�WKH�UHVHUSLQH�SHDN��P�]��������RU�\RXU�SDULFXODU
DQDO\WH�RI�LQWHUHVW�FRPH�XS�LQ�WKH�6SHFWUXP�YLHZ��DQG�REVHUYH
WKH�FKURPDWRJUDP�SHDN�DSSHDU�LQ�WKH�*UDSK�YLHZ�

�� 5HSHDW�VWHSV���DQG���VHYHUDO�WLPHV�WR�REWDLQ�VHYHUDO
FRQVHFXWLYH�ORRS�LQMHFWLRQV�RI�UHVHUSLQH�LQ�WKH�6,0�VFDQ�PRGH�

�� &OLFN�RQ�Stop�LQ�WKH�$FTXLUH�'DWD�GLDORJ�ER[�WR�HQG�GDWD
DFTXLVLWLRQ�

��� &ORVH�WKH�$FTXLUH�'DWD�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�Cancel�

7R�UHYLHZ�WKH�PDVV�VSHFWUXP�DQG�FKURPDWRJUDP�LQ�WKH�UDZ�ILOH
\RX�MXVW�FROOHFWHG�JR�WR�WKH�QH[W�WRSLF���2SHQLQJ�D�5DZ�)LOH�LQ
WKH�([SORUH�:LQGRZ�
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3.2 Opening a Raw File in the Explore
Window

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�RSHQ�D�UDZ�ILOH�LQ�WKH�([SORUH
ZLQGRZ�

�� 5HWXUQ�WR�WKH�1DYLJDWRU�ZLQGRZ��DV�IROORZV�
)LUVW��KROG�GRZQ�WKH��$OW!�NH\���1H[W��SUHVV�WKH��7DE!�NH\
XQWLO�WKH�1DYLJDWRU�EXWWRQ�DSSHDUV���)LQDOO\��OHW�JR�RI�WKH
�$OW!�NH\�

�� 2SHQ�WKH�([SORUH�ZLQGRZ��DV�IROORZV�
&OLFN�RQ�WKH�([SORUH�EXWWRQ�LQ�WKH�1DYLJDWRU�WRROEDU�

�� 2SHQ�WKH�HVLVLPUHV�UDZ�UDZ�ILOH��DV�IROORZV�

D� 'LVSOD\�WKH�2SHQ�/D\RXW�RU�2SHQ�5DZ�)LOH�GLDORJ�ER[��DV
IROORZV�
&KRRVH�File | Open�

E� 6HOHFW�WKH�ILOH�HVLVLPUHV�UDZ�LQ�WKH�GLUHFWRU\
&�?/&4?'DWD��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
HVLVLPUHV�UDZ���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�

F� 2SHQ�WKH�ILOH��DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���/&4�RSHQV�WKH�UDZ�ILOH�LQ�WKH�DFWLYH�FHOO�RI
WKH�([SORUH�ZLQGRZ�

1RWH���7KH�DFWLYH�FHOO�LV�WKH�FHOO�FRQWDLQLQJ�WKH�KLJKOLJKWHG�WDUJHW
EXWWRQ��DQG�KDV�D�GDUN�EOXH�ERUGHU�DURXQG�LW�

�� ,QVHUW�D�GXSOLFDWH�FHOO�WR�WKH�ULJKW�RI�WKH�DFWLYH�ZLQGRZ��DV
IROORZV�
&KRRVH�Grid | Insert Cells | Right�

�� $FWLYDWH�WKH�ULJKW�FHOO��DV�IROORZV�
&OLFN�RQ�WKH�7DUJHW�EXWWRQ�LQ�WKH�ULJKW�FHOO�

�� 'LVSOD\�WKH�VSHFWUXP�LQ�WKH�DFWLYH�FHOO��DV�IROORZV�
&KRRVH�Display | Spectrum�
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�� 'LVSOD\�WKH�PDVV�VSHFWUXP�RI�UHVHUSLQH�RU�\RXU�SDULFXODU
WDUJHW�DQDO\WH�LQ�WKH�7DUJHW�DFWLYH�FHOO��DV�IROORZV�
)LUVW��PRYH�WKH�FXUVRU�WR�WKH�OHIW��LQDFWLYH�FHOO��FKURPDWRJUDP
GLVSOD\����7KHQ��FOLFN�RQ�WKH�SHDN�PD[LPXP�

<RXU�([SORUH�ZLQGRZ�VKRXOG�QRZ�ORRN�VLPLODU�WR�WKH�RQH�VKRZQ�LQ
)LJXUH������

Figure 3-10.  Explore window, showing the total ion chromatogram for loop injections of reserpine
(left) and the SIM mass spectrum of reserpine (right)
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3.3 Guidelines for LC/ESI/MS Operation

7DEOH�����SURYLGHV�JXLGHOLQHV�IRU�KHDWHG�FDSLOODU\�WHPSHUDWXUHV
DQG�JDV�IORZ�UDWHV�IRU�YDULRXV�VROYHQW�IORZ�UDWHV�

Table 3-1.  Guidelines for LC/ESI/MS Operation

Application Typical Capillary
Temperature

Sheath Gas Auxiliary Gas

Infusion or LC at flow
rates of 10 µL min-1

150 to 200 °C Required Not required

LC at flow rates of
50 µL min-1

200 °C Required Not required but may help
depending on conditions

LC at flow rates of
200 µL min-1

250 °C Required Usually helps to reduce
solvent background ions

LC at flow rates of
1 mL min-1

250 °C Required Required
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Contents

��781,1*�,1�7+(�$3&,�06�02'( ������������������������������������������������������������������������� ���

����2SHQLQJ�WKH�7XQH�3OXV�:LQGRZ ���������������������������������������������������������������������������������������

����6HWWLQJ�8S�WKH�06�'HWHFWRU�IRU�$3&,�06�2SHUDWLRQ ������������������������������������������������������

����6HWWLQJ�8S�WKH�,QOHW���/&���������������������������������������������������������������������������������������������������

����%DNLQJ�2XW�WKH�$3&,�6RXUFH ��������������������������������������������������������������������������������������� ����

����7HVWLQJ�WKH�2SHUDWLRQ�RI�WKH�06�'HWHFWRU�LQ�WKH�$3&,�06�0RGH������������������������������ ����

����2SWLPL]LQJ�WKH�7XEH�/HQV�2IIVHW�9ROWDJH�DQG�+HDWHG�&DSLOODU\�7HPSHUDWXUH �������� ����

List of Illustrations

)LJXUH�������7XQH�3OXV�ZLQGRZ��VKRZLQJ�WKH�06�GHWHFWRU�LQ�WKH�6WDQGE\�PRGH�������������������������
)LJXUH�������$3&,�6RXUFH�GLDORJ�ER[��VKRZLQJ�WKH�SURSHU�VHWWLQJV�IRU�D�W\SLFDO�KLJK�IORZ

H[SHULPHQW ������������������������������������������������������������������������������������������������������������������
)LJXUH�������'HILQH�6FDQ�GLDORJ�ER[��VKRZLQJ�W\SLFDO�VHWWLQJV�IRU�$3&,�06�RSHUDWLRQ����������������
)LJXUH�������06�GHWHFWRU�FRQVROH��VKRZLQJ�WKH�SURSHU�FRQQHFWLRQV�IRU�ORRS�LQMHFWLRQV�����������������
)LJXUH�������'LYHUW�LQMHFW��9DOFR�LQMHFWRU��YDOYH��VKRZLQJ�WKH�FRUUHFW�VHW�XS�IRU�IORZ

LQMHFWLRQ�DQDO\VLV�DQG�VKRZLQJ�WKH�IORZ�RI�OLTXLG�WKURXJK�WKH�YDOYH�LQ�WKH
/2$'�DQG�,1-(&7�SRVLWLRQV�������������������������������������������������������������������������������� ����

)LJXUH������'LYHUW�LQMHFW��9DOFR�LQMHFWRU��YDOYH��VKRZLQJ�WKH�FRUUHFW�VHW�XS�IRU�GLYHUWLQJ
IORZ��WR�ZDVWH�DQG�VKRZLQJ�WKH�IORZ�RI�OLTXLG�WKURXJK�WKH�YDOYH�LQ�WKH
'(7(&725��DQG�:$67(�SRVLWLRQV ��������������������������������������������������������������������� ����

)LJXUH�������7XQH�GLDORJ�ER[��VKRZLQJ�WKH�0DQXDO�WDE�ZLWK�WKH�SURSHU�VHWWLQJV�IRU
JUDSKLQJ�WKH�P�]�������LRQ�FXUUHQW�RI�UHVHUSLQH ������������������������������������������������� ����

)LJXUH������7XQH�3OXV�ZLQGRZ��VKRZLQJ�WKH�HIIHFW�RQ�VLJQDO�LQWHQVLWLHV�IRU�FKDQJHV�LQ
WXEH�OHQV�RIIVHW�YROWDJH�IRU�ORRS�LQMHFWLRQV�RI�UHVHUSLQH���������������������������������������� ����
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4. TUNING IN THE APCI/MS MODE

7KLV�FKDSWHU�SURYLGHV�LQIRUPDWLRQ�RQ�KRZ�WR�WXQH�WKH�/&4�06
GHWHFWRU�LQ�WKH�$3&,�06��RU�$3&,�06�06��PRGH��,W�LV�QRW
QHFHVVDU\�WR�UHFDOLEUDWH�WKH�06�GHWHFWRU�IRU�$3&,�06�RSHUDWLRQ�
<RX�FDQ�XVH�WKH�FDOLEUDWLRQ�VHWWLQJV�\RX�REWDLQHG�IURP�WKH
VXFFHVVIXO�DXWRPDWLF�FDOLEUDWLRQ�SURFHGXUH�\RX�SHUIRUPHG�LQ�WKH
(6,�06�PRGH���)RU�$3&,�06�RSHUDWLRQ�\RX�VLPSO\�RSHQ�D�GHIDXOW
WXQH�PHWKRG�ORFDWHG�LQ�\RXU�&�?/&4?0HWKRGV�GLUHFWRU\��LQ�WKLV
FDVH�DSFLKLJKIORZ�WXQ���<RX�WKHQ�RSWLPL]H�WKH�WXEH�OHQV�RIIVHW
YROWDJH��FDSLOODU\�YROWDJH��DQG�KHDWHG�FDSLOODU\�WHPSHUDWXUH�IRU
\RXU�SDUWLFXODU�DQDO\WH�

7R�VHW�XS�IRU�WXQLQJ�\RXU�06�GHWHFWRU�LQ�WKH�$3&,�06�PRGH��GR
WKH�IROORZLQJ�

• 2SHQ�WKH�7XQH�3OXV�ZLQGRZ�

• 6HW�XS�WKH�06�GHWHFWRU�IRU�$3&,�06�RSHUDWLRQ�

• 6HW�XS�WKH�LQOHW��LQ�WKLV�FDVH�DQ�/&�

• %DNH�RXW�WKH�$3&,�VRXUFH�

• 7HVW�WKH�RSHUDWLRQ�RI�WKH�06�GHWHFWRU�LQ�WKH�$3&,�06�PRGH�

• 2SWLPL]H�WKH�WXEH�OHQV�RIIVHW�YROWDJH�DQG�KHDWHG�FDSLOODU\
WHPSHUDWXUH�

<RX�VHW�XS�WKH�06�GHWHFWRU�IURP�WKH�7XQH�3OXV�ZLQGRZ�

<RX�XVH�DQ�/&�WR�IOXVK�WKH�VDPSOH�VROXWLRQ�RI����SJ�µ/���UHVHUSLQH
LQ����DFHWLF�DFLG�LQ�������PHWKDQRO�ZDWHU�IURP�D�VDPSOH�ORRS�LQWR
WKH�$3&,�VRXUFH�

<RX�WHVW�WKH�RSHUDWLRQ�RI�WKH�$3&,�VRXUFH�E\�REVHUYLQJ�ORRS
LQMHFWLRQV�RI�UHVHUSLQH�LQ�WKH�7XQH�3OXV�ZLQGRZ�

�
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<RX�RSWLPL]H�WKH�WXEH�OHQV�RIIVHW�YROWDJH�DQG�KHDWHG�FDSLOODU\
WHPSHUDWXUH�E\�REVHUYLQJ�ORRS�LQMHFWLRQV�RI�UHVHUSLQH�LQ�WKH�7XQH
3OXV�ZLQGRZ�
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4.1 Opening the Tune Plus Window

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�RSHQ�WKH�7XQH�3OXV�ZLQGRZ�

�� 2SHQ�WKH�/&4�GDWD�V\VWHP��DV�IROORZV�
'RXEOH�FOLFN�RQ�WKH�/&4�1DYLJDWRU�LFRQ�LQ�WKH�/&4�SURJUDP
JURXS�LQ�WKH�3URJUDP�0DQDJHU�

�� 2SHQ�WKH�7XQH�3OXV�ZLQGRZ��DV�IROORZV�
&OLFN�RQ�WKH�7XQH�3OXV�EXWWRQ�LQ�WKH�1DYLJDWRU�WRROEDU�

�� (QVXUH�WKDW�/&4�GLVSOD\V�D�7XQH�3OXV�ZLQGRZ�VLPLODU�WR�WKH
RQH�VKRZQ�LQ�)LJXUH�����

Figure 4-1.  Tune Plus window, showing the MS detector in the Standby mode
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4.2 Setting Up the MS Detector for APCI/MS
Operation

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�VHW�XS�WKH�06�GHWHFWRU�IRU
$3&,�06�RSHUDWLRQ�

1RWH���7KH�IROORZLQJ�SURFHGXUHV�DVVXPH�WKDW�\RX�DUH�IDPLOLDU�ZLWK
\RXU�/&4�LQVWUXPHQW�DQG�WKH�7XQH�3OXV�ZLQGRZ���,I�\RX�QHHG
DVVLVWDQFH��UHIHU�WR���/&4�RQOLQH�+HOS��RU�WKH�/&4�6RIWZDUH
0DQXDO��DQG�RU�WKH�/&4�06�'HWHFWRU�+DUGZDUH�0DQXDO�

�� ,Q�7XQH�3OXV��WDNH�WKH�06�GHWHFWRU�RXW�RI�6WDQGE\�PRGH�DQG
WXUQ�LW�2Q��DV�IROORZV�
&OLFN�RQ�WKH�2Q�6WDQGE\�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���7KH�06�GHWHFWRU�EHJLQV�VFDQQLQJ��/&4�DSSOLHV�KLJK
YROWDJH�WR�FRURQD�QHHGOH��DQG�/&4�VKRZV�D�UHDO�WLPH�GLVSOD\
LQ�WKH�6SHFWUXP�YLHZ�

�� 2SHQ�WKH�DSFLKLJKIORZ�WXQ�7XQH�0HWKRG��WKH�7XQH�0HWKRG�IRU
KLJK�IORZ�$3&,�RSHUDWLRQ��DV�IROORZV�

D� 'LVSOD\�WKH�2SHQ�GLDORJ�ER[��DV�IROORZV�
&KRRVH�File | Open�

E� 6HOHFW�WKH�ILOH�DSFLKLJKIORZ�WXQ�LQ�WKH�GLUHFWRU\
&�?/&4?0HWKRGV��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
DSFLKLJKIORZ�WXQ���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�

F� 2SHQ�WKH�ILOH��DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���/&4�GRZQORDGV�WKH�7XQH�0HWKRG
SDUDPHWHUV�WR�WKH�06�GHWHFWRU�

�� 9HULI\�WKDW�/&4�RSHQHG�WKH�7XQH�0HWKRG��DV�IROORZV�

D� 2SHQ�WKH�$3&,�6RXUFH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�$3&,�6RXUFH�EXWWRQ�LQ�WKH�,QVWUXPHQW�6HWXS
WRROEDU���6HH�)LJXUH�����

E� 9HULI\�WKDW�WKH�VHWWLQJV�LQ�\RXU�GLDORJ�ER[�DUH�VLPLODU�WR
WKRVH�VKRZQ�LQ�)LJXUH�����
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Figure 4-2.  APCI Source dialog box, showing the proper settings for a
typical high flow experiment

F� &ORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

�� 'HILQH�WKH�VFDQ�SDUDPHWHUV�IRU�WXQLQJ�WKH�06�GHWHFWRU�LQ�WKH
$3&,�06�PRGH��DV�IROORZV�

D� 2SHQ�WKH�'HILQH�6FDQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�'HILQH�6FDQ�EXWWRQ�LQ�WKH�,QVWUXPHQW
&RQWURO�WRROEDU���6HH�)LJXUH�����

E� 6HOHFW�WKH�06�VFDQ�SRZHU�LQ�WKH�6FDQ�'HVFULSWLRQ�JURXS
ER[��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�3RZHU��06�RSWLRQ�EXWWRQ���1RWH�WKDW
/&4�VHWV�WKH�06Q�SRZHU�WR���

F� 6HOHFW�WKH�6,0�VFDQ�PRGH��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�0RGH��6,0�RSWLRQ�EXWWRQ���1RWH�WKDW
/&4�VHWV�WKH�7RWDO�6FDQ�5DQJHV�WR���

G� 6HW�WKH�WRWDO�QXPEHU�RI�PLFURVFDQV�WR���LQ�WKH�6FDQ�7LPH
JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�7RWDO�0LFURVFDQV�VSLQ�ER[��WKHQ
W\SH���

H� )RU�WKLV�H[DPSOH��OHDYH�WKH�PD[LPXP�LQMHFWLRQ�WLPH�VHW�WR
LWV�GHIDXOW�YDOXH�RI��������PV�
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I� 6HOHFW�WKH�FHQWHU���ZLGWK�LQSXW�PHWKRG�LQ�WKH�,QSXW
0HWKRG�JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�&HQWHU���:LGWK�RSWLRQ�EXWWRQ���1RWH�WKDW�/&4
GLVSOD\V�WKH�&HQWHU�0DVV�DQG�:LGWK�WH[W�ER[HV�LQ�WKH
6FDQ�5DQJHV�JURXS�ER[�

J� 6HOHFW�VRXUFH�&,'�2II�LQ�WKH�6RXUFH�&,'�JURXS�ER[��DV
IROORZV�
&OLFN�RQ�WKH�2II�RSWLRQ�EXWWRQ�

K� 6HW�WKH�FHQWHU�PDVV�IRU�WKH�VFDQ�UDQJH�WR�P�]�������LQ�WKH
6FDQ�5DQJHV�JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�&HQWHU�0DVV�WH[W�ER[��WKHQ�W\SH�������

L� 6HW�WKH�ZLGWK�RI�WKH�VFDQ�UDQJH�WR�P�]����DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�:LGWK�WH[W�ER[��WKHQ�W\SH���

M� 6DYH�WKH�06�GHWHFWRU�VFDQ�SDUDPHWHUV�DQG�FORVH�WKH
'HILQH�6FDQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

Figure 4-3.  Define Scan dialog box, showing typical settings for APCI/MS operation
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�� 6HOHFW�WKH�SURILOH�VFDQ�GDWD�W\SH��DV�IROORZV�
&OLFN�RQ�WKH�&HQWURLG�3URILOH�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU�WR�WRJJOH�WKH�VFDQ�GDWD�W\SH�WR�SURILOH����7KH�SLFWXUH�RQ
WKH�EXWWRQ�VKRXOG�EH�WKH�VDPH�DV�WKDW�VKRZQ�KHUH��

�� 6HOHFW�WKH�SRVLWLYH�LRQ�SRODULW\�PRGH��DV�IROORZV�
&OLFN�RQ�WKH�3RVLWLYH�1HJDWLYH�EXWWRQ�LQ�WKH�,QVWUXPHQW
&RQWURO�WRROEDU�WR�WRJJOH�WKH�LRQ�SRODULW\�PRGH�WR�SRVLWLYH�
�7KH�SLFWXUH�RQ�WKH�EXWWRQ�VKRXOG�EH�WKH�VDPH�DV�WKDW�VKRZQ
KHUH��

<RX�KDYH�QRZ�FRPSOHWHG�VHWWLQJ�XS�\RXU�06�GHWHFWRU�IRU�$3&,�06
RSHUDWLRQ���*R�WR�WKH�QH[W�WRSLF���6HWWLQJ�8S�WKH�,QOHW���/&�
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4.3 Setting Up the Inlet:  LC

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�VHW�XS�WKH�/&�IRU�/&�$3&,�06
RSHUDWLRQ��6HH�)LJXUH�����

4

SAMPLE TRANSFER LINE
FROM INJECTOR PORT

NUMBER 3 TO
SAMPLE INLET (LC)

FITTING

SOLVENT TRANSFER
LINE FROM

LC PUMPS TO INJECTOR
PORT NUMBER 2

APCI FLANGE
RETAINER

Figure 4-4.  MS detector console, showing the proper connections for loop injections

1RWH���7R�FXW�WKH�3((.�WXELQJ�XVHG�WR�FRQQHFW�\RXU��/&�WR�WKH
GLYHUW�LQMHFW�YDOYH�DQG�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�$3&,�VRXUFH�
XVH�D�3((.�WXELQJ�FXWWHU���7KLV�HQVXUHV�WKDW�WKH�WXELQJ�LV�FXW
VWUDLJKW���,Q�DGGLWLRQ��PDNH�VXUH�\RXU�/&�ILWWLQJV��IHUUXOHV��DQG
3((.�WXELQJ�DUH�LQVWDOOHG�SURSHUO\���%\�XVLQJ�WKHVH�SUHFDXWLRQV�
\RX�SUHYHQW�YRLG��GHDG��YROXPHV���7KH�H[FOXVLRQ�RI�YRLG�YROXPHV�LV
FULWLFDO�WR�PLFURERUH�/&���$OVR��YRLG�YROXPHV�DIIHFW�WKH�TXDOLW\�RI
WKH�06�GHWHFWRU�VLJQDO�

�� &RQQHFW�\RXU�/&�WR�WKH�GLYHUW�LQMHFW��9DOFR�LQMHFWRU��DV�IROORZV�

D� &RQQHFW�RQH�HQG�RI�D�SLHFH�RI��������LQ�,'��3((.�WXELQJ
RI�DSSURSULDWH�OHQJWK�WR�WKH�RXWOHW�RI�WKH�VROYHQW�GHOLYHU\
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V\VWHP�RI�\RXU�/&���8VH�WKH�SURSHU�ILWWLQJ�DQG�IHUUXOH�IRU
\RXU�/&�

E� &RQQHFW�WKH�RWKHU�HQG�RI�WKH�3((.�WXELQJ�WR�SRUW���RI�WKH
GLYHUW�LQMHFW�YDOYH���8VH�D�9DOFR�EXVKLQJ
�3�1��������������DQG�IHUUXOH��3�1����������������6HH
Figure 4-5�

�� &RQQHFW�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�$3&,�VRXUFH�DV�IROORZV�

D� &RQQHFW�RQH�HQG�RI�DQRWKHU�SLHFH�RI�3((.�WXELQJ��WKH
VDPSOH�WUDQVIHU�OLQH��RI�DSSURSULDWH�OHQJWK�WR�SRUW���RI�WKH
GLYHUW�LQMHFW�YDOYH���8VH�D�9DOFR�EXVKLQJ�DQG�IHUUXOH�

E� &RQQHFW�WKH�RWKHU�HQG�RI�WKH�3((.�WXELQJ�WR�WKH�VDPSOH
LQOHW�ILWWLQJ�RQ�WKH�$3&,�VRXUFH���8VH�DQ�8SFKXUFK
)LQJHUWLJKW�ILWWLQJ��3�1��������������DQG�IHUUXOH
�3�1����������������6HH�)LJXUH�����

�� (QVXUH�\RXU�GLYHUW�LQMHFW�YDOYH�LV�ILWWHG�ZLWK�D����/�ORRS
EHWZHHQ�SRUW���DQG�SRUW�����6HH�)LJXUH�����

�� )LOO�WKH�D�VROYHQW�UHVHUYRLU�RI�\RXU�/&�ZLWK�D�VROXWLRQ�RI������
PHWKDQRO�ZDWHU���>2U�ILOO�WZR�VROYHQW�UHVHUYRLUV��RQH�UHVHUYRLU
�$��IRU�ZDWHU�DQG�D�VHFRQG�UHVHUYRLU��%��IRU�PHWKDQRO���7KHQ�
PHWHU�WKH�UHVHUYRLUV�DW�����$�DQG�����%�@

�� 'HJDV�WKH�VROYHQW�V��HLWKHU�E\�VSDUJLQJ�RU�E\�YDFXXP
GHJDVVLQJ�

�� 7XUQ�RQ�WKH�/&�SXPSV�WR�IOXVK�VROYHQW��������PHWKDQRO�ZDWHU�
LQWR�WKH�$3&,�VRXUFH�DW�D�IORZ�UDWH�RI�DSSUR[LPDWHO\
��P/�PLQ���

1RWH���<RX�FDQ�WXUQ�\RXU�/&�SXPS�RQ�QRZ�RU�ZDLW�WR�WXUQ�LW�RQ
XQWLO�VKRUWO\�EHIRUH�\RX�LQMHFW�D�VDPSOH�

1RWH���)RU�LQIRUPDWLRQ�RQ�KRZ�WR�SOXPE�WKH�GLYHUW�LQMHFW�YDOYH�WR
GLYHUW�IORZ�WR�ZDVWH��VHH�)LJXUH�����
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Figure 4-5.  Divert/inject (Valco injector) valve, showing the correct set up for flow injection analysis
and showing the flow of liquid through the valve in the LOAD and INJECT positions

11

22

33

44

55

66

FROM LC
PUMP

FROM LC
PUMP

TO
SOURCE

TO
SOURCE

WASTE WASTE

DETECTOR WASTE

Figure 4-6. Divert/inject (Valco injector) valve, showing the correct set up for diverting flow  to
waste and showing the flow of liquid through the valve in the DETECTOR  and WASTE
positions
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4.4 Baking Out the APCI Source

7R�VHW�XS�\RXU�$3&,�VRXUFH�IRU�$3&,�06�RSHUDWLRQ��\RX�EDNH�RXW
WKH�$3&,�VRXUFH�WR�UHPRYH�DQ\�UHVLGXDO�FRQWDPLQDQWV���7KLV�PD\
EH�QHFHVVDU\�DIWHU�VZLWFKLQJ�IURP�WKH�(6,�PRGH�WR�WKH�$3&,�PRGH
RU�LQ�QRUPDO�$3&,�RSHUDWLRQ�ZKHQ�EDFNJURXQG�QRLVH�LV�H[FHVVLYH�

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�EDNH�RXW�WKH�$3&,�VRXUFH�

�� 2SHQ�WKH�$3&,�6RXUFH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�$3&,�6RXUFH�EXWWRQ�LQ�WKH�,QVWUXPHQW�6HWXS
WRROEDU���6HH�)LJXUH�����

�� 9HULI\�WKDW�WKH�VHWWLQJV�LQ�\RXU�GLDORJ�ER[�DUH�VLPLODU�WR�WKRVH
VKRZQ�LQ�)LJXUH�����

�� 6HW�WKH�YDSRUL]HU�WHPSHUDWXUH�WR�����°&��WR�EDNH�RXW�WKH�$3&,
VRXUFH��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�9DSRUL]HU�7HPS�VSLQ�ER[��WKHQ�W\SH�����

�� $SSO\�WKH�$3&,�VRXUFH�SDUDPHWHUV�DQG�NHHS�WKH�GLDORJ�ER[
RSHQ��DV�IROORZV�
&OLFN�RQ�Apply�

�� 2EVHUYH�WKH�DFWXDO�YDSRUL]HU�WHPSHUDWXUH�LQFUHDVH�WR�����°&
LQ�WKH�$3&,�6RXUFH�GLDORJ�ER[�

�� 7XUQ�RQ�WKH�/&�SXPSV�WR�LQWURGXFH�VROYHQW�������
PHWKDQRO�ZDWHU��LQWR�WKH�$3&,�VRXUFH�DW�D�IORZ�UDWH�RI
DSSUR[LPDWHO\���P/�PLQ���

�� :DLW����PLQXWHV�IRU�WKH�$3&,�VRXUFH�WR�EDNH�RXW�

�� 5HVHW�WKH�YDSRUL]HU�WHPSHUDWXUH�WR�����°&�IRU�QRUPDO
$3&,�06�RSHUDWLRQ��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�9DSRUL]HU�7HPS�VSLQ�ER[��WKHQ�W\SH�����

�� $SSO\�WKH�$3&,�VRXUFH�SDUDPHWHUV�DQG�FORVH�WKH�GLDORJ�ER[�DV
IROORZV�
&OLFN�RQ�OK�
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4.5 Testing the Operation of the MS
Detector in the APCI/MS Mode

<RX�DUH�QRZ�UHDG\�WR�WHVW�LI�\RXU�06�GHWHFWRU�LV�RSHUDWLQJ
SURSHUO\���7R�WHVW�IRU�SURSHU�RSHUDWLRQ��\RX�LQWURGXFH���µ/�RI�D
���SJ�µ/���UHVHUSLQH�VROXWLRQ��RU�\RXU�SDUWLFXODU�DQDO\WH�RI
LQWHUHVW��IURP�D�VDPSOH�ORRS�LQWR�WKH�$3&,�VRXUFH���<RX�WKHQ
PRQLWRU�WKH�UHDO�WLPH�GLVSOD\�RI�WKH�PDVV�VSHFWUXP�RI�UHVHUSLQH�RU
\RXU�DQDO\WH�RI�LQWHUHVW�LQ�WKH�6SHFWUXP�YLHZ���<RX�DOVR�PRQLWRU
WKH�LQWHQVLW\�RI�HDFK�ORRS�LQMHFWLRQ�LQ�WKH�*UDSK�YLHZ�

2EVHUYH�LQ�WKH�*UDSK�YLHZ�D�SORW�RI�LQWHQVLW\�YHUVXV�WLPH�IRU�WKH
PDVV�SHDN�WKDW�\RX�ZDQW�WR�PRQLWRU��DV�IROORZV�

�� ,I�QHFHVVDU\��RSHQ�WKH�*UDSK�YLHZ��DV�IROORZV�
&OLFN�RQ�WKH�'LVSOD\�*UDSK�9LHZ�EXWWRQ�LQ�WKH�'DWD�'LVSOD\
WRROEDU�

�� 2SHQ�WKH�7XQH�GLDORJ�ER[���0DQXDO�WDE��DV�IROORZV�
)LUVW��FOLFN�RQ�WKH�7XQH�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���7KHQ��FOLFN�RQ�WKH�0DQXDO�WDE���6HH�)LJXUH�����

�� 6SHFLI\�WKH�UHVHUSLQH�SHDN�DW�P�]�������DV�WKH�SHDN�WR�JUDSK�
RU�FKRRVH�WKH�SDUHQW�LRQ�RI�\RXU�DQDO\WH�RI�LQWHUHVW��DV�IROORZV�
)LUVW��VHOHFW�>[@�WKH�0DVV�HV��FKHFN�ER[���1H[W��VHOHFW�>[@�WKH
ILUVW�0DVV�HV��VSLQ�ER[���)LQDOO\��GRXEOH�FOLFN�LQ�WKH�ILUVW
0DVV�HV��VSLQ�ER[��WKHQ�W\SH�������

�� &OLFN�RQ�Start�WR�EHJLQ�JUDSKLQJ�WKH�LQWHQVLW\�RI�WKH�P�]������
LRQ�FXUUHQW�

�� &ORVH�WKH�7XQH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�Cancel�

�� /RDG�WKH�UHVHUSLQH�VROXWLRQ��RU�D�VROXWLRQ�RI�\RXU�DQDO\WH�RI
LQWHUHVW��LQWR�WKH�VDPSOH�ORRS�DV�IROORZV�

D� 2Q�WKH�06�GHWHFWRU�IURQW�SDQHO��HQVXUH�WKH�JUHHQ�OLJKW
EHORZ�WKH�ZRUG�/RDG�LV�LOOXPLQDWHG��ZKLFK�LQGLFDWHV�WKH
GLYHUW�LQMHFW�YDOYH�LV�LQ�WKH�/RDG�SRVLWLRQ����,I�LW�LV�QRW�
SUHVV�WKH�EOXH�/RDG�,QMHFW�EXWWRQ�WR�VZLWFK�WKH�YDOYH�WR
WKH�/RDG�SRVLWLRQ���6HH�)LJXUH�����
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Figure 4-7.  Tune dialog box, showing the Manual tab with the proper
settings for graphing the m/z 609.2 ion current of reserpine

E� /RDG�D�8QLPHWULFV�V\ULQJH��3�1��������������ZLWK�D
���SJ�µ/���UHVHUSLQH�VROXWLRQ��RU�D�VROXWLRQ�RI�\RXU�DQDO\WH
RI�LQWHUHVW�

1RWH���7KH�8QLPHWULFV�V\ULQJH�QHHGOH�KDV�D�VTXDUH�WLS���,I�\RX�XVH
D�GLIIHUHQW�NLQG�RI�V\ULQJH��PDNH�VXUH�WKDW�LWV�QHHGOH�DOVR�KDV�D
VTXDUH�WLS�

F� ,QMHFW�DSSUR[LPDWHO\����µ/�RI�WKH�VROXWLRQ�LQWR�WKH
GLYHUW�LQMHFW�YDOYH�WR�RYHUILOO�WKH�LQMHFWRU�ORRS���7KH�H[FHVV
VROXWLRQ�JRHV�WR�WKH�ZDVWH�FRQWDLQHU�
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1RWH���%\�RYHUILOOLQJ�WKH���µ/�LQMHFWRU�ORRS�LQ�VWHS��F��\RX�HQVXUH
WKDW�\RX�DUH�UHOLDEO\�GHOLYHULQJ���µ/�RI�WKH�VDPSOH�VROXWLRQ�WR�WKH
$3&,�VRXUFH�

�� ,QMHFW�WKH�VROXWLRQ�LQWR�WKH�$3&,�VRXUFH��DV�IROORZV�
3UHVV�WKH�EOXH�/RDG�,QMHFW�EXWWRQ���6ROYHQW�QRZ�IORZV�WKURXJK
WKH�ORRS��DQG�WKH�VROXWLRQ�LV�SXVKHG�LQWR�WKH�$3&,�VRXUFH�

�� 5HWXUQ�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�/RDG�SRVLWLRQ��DV�IROORZV�
3UHVV�WKH�EOXH�/RDG�,QMHFW�EXWWRQ�

�� 5HSHDW�VWHSV���WKURXJK���VHYHUDO�WLPHV�WR�REWDLQ�VHYHUDO
FRQVHFXWLYH�ORRS�LQMHFWLRQV�RI�UHVHUSLQH�

 /&4�GLVSOD\V�WKH�WUDFH�RI�WKH�ORRS�LQMHFWLRQV�LQ�WKH�*UDSK
YLHZ�

:KLOH�\RX�REVHUYH�WKH�*UDSK�DQG�6SHFWUXP�YLHZV��DVN�\RXUVHOI
WKH�IROORZLQJ�TXHVWLRQV�

• 'R�SHDNV�DSSHDU�WR�LQFUHDVH�LQ�LQWHQVLW\�LQ�ERWK�YLHZV
IROORZLQJ�ORRS�LQMHFWLRQ"

• $UH�WKH�SHDNV�LQ�WKH�*UDSK�YLHZ�UHSURGXFLEOH��YDU\LQJ�E\�OHVV
WKDQ�����IURP�RQH�LQMHFWLRQ�WR�DQRWKHU"

,I�\RX�DQVZHU�§\HV¨�WR�WKHVH�TXHVWLRQV��\RXU�06�GHWHFWRU�LV
RSHUDWLQJ�SURSHUO\���:HOO�GRQH�

,I�\RX�DQVZHUHG�§QR¨�WR�RQH�RI�WKHVH�TXHVWLRQV��GR�WKH�IROORZLQJ�

• (QVXUH�WKDW�WKH�DFWXDO�YDSRUL]HU�WHPSHUDWXUH��DV�GLVSOD\HG�LQ
WKH�$3&,�6RXUFH�GLDORJ�ER[��LV�DW�DSSUR[LPDWHO\�����°&�

• (QVXUH�WKDW�WKH�GLYHUW�LQMHFW��9DOFR�LQMHFWRU��YDOYH�LV�SOXPEHG
FRUUHFWO\��DQG�WKH�VDPSOH�ORRS�LV�SURSHUO\�LQVWDOOHG�DV
GHVFULEHG�LQ�WKH�WRSLF�6HWWLQJ�8S�WKH�,QOHW���/&�

• (QVXUH�WKDW�\RXU�/&�ILWWLQJV��IHUUXOHV��DQG�3((.�WXELQJ�DUH
LQVWDOOHG�SURSHUO\�WR�SUHYHQW�GHDG�YROXPHV��ZKLFK�FDQ�DIIHFW
\RXU�VLJQDO�TXDOLW\�

• (QVXUH�WKDW�WKH�GLYHUW�LQMHFW�YDOYH�LV�LQ�WKH�/RDG�SRVLWLRQ�ZKHQ
\RX�FRPSOHWH�VWHSV���D�WKURXJK�F�
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/HDYH�WKH�/&�SXPSV�RQ��ZLWK�D�IORZ�UDWH�RI�DSSUR[LPDWHO\
��P/�PLQ����DQG�NHHS�WKH�7XQH�3OXV�ZLQGRZ�RSHQ�WR�FRPSOHWH�WKH
QH[W�WRSLF���2SWLPL]LQJ�WKH�7XEH�/HQV�2IIVHW�9ROWDJH�DQG
+HDWHG�&DSLOODU\�7HPSHUDWXUH�
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4.6 Optimizing the Tube Lens Offset Voltage
and Heated Capillary Temperature

<RX�RSWLPL]H�WKH�WXEH�OHQV�RIIVHW�YROWDJH�DQG�KHDWHG�FDSLOODU\
WHPSHUDWXUH�LQGHSHQGHQWO\�IRU�$3&,�RSHUDWLRQ���,Q�WKLV�SURFHGXUH�
\RX�DGMXVW�WKH�WXEH�OHQV�RIIVHW�YROWDJH�XQWLO�WKH�LRQ�WUDQVPLVVLRQ�RI
UHVHUSLQH�LV�PD[LPL]HG���<RX�WKHQ�UHSHDW�WKH�SURFHGXUH�WR
RSWLPL]H�WKH�KHDWHG�FDSLOODU\�WHPSHUDWXUH���7KH�FDSLOODU\�LV
KHDWHG�WR�PD[LPL]H�WKH�LRQ�WUDQVPLVVLRQ�WR�WKH�06�GHWHFWRU���<RX
FDQ�RSWLPL]H�RWKHU�VRXUFH�SDUDPHWHUV��VXFK�DV�WKH�FDSLOODU\
YROWDJH�DQG�WKH�VKHDWK�JDV�XVLQJ�WKH�VDPH�SURFHGXUH�

1RWH���7KH�PRVW�LPSRUWDQW�SDUDPHWHUV�WKDW�DIIHFW�WKH�VLJQDO
TXDOLW\�GXULQJ�$3&,�06�RSHUDWLRQ�DUH�WKH�YDSRUL]HU�WHPSHUDWXUH�
KHDWHG�FDSLOODU\�WHPSHUDWXUH��FDSLOODU\�YROWDJH��WXEH�OHQV�RIIVHW
YROWDJH��DQG�WKH�VROXWLRQ�IORZ�UDWH����,I�DQ\�RQH�RI�WKHVH�SDUDPHWHUV
LV�FKDQJHG��\RX�QHHG�WR�UHRSWLPL]H�WKH�WXEH�OHQV�RIIVHW�YROWDJH
DQG�RU�KHDWHG�FDSLOODU\�WHPSHUDWXUH�DV�GHVFULEHG�KHUH�

7R�RSWLPL]H�WKH�WXEH�OHQV�RIIVHW�YROWDJH�DQG�KHDWHG�FDSLOODU\
WHPSHUDWXUH��GR�WKH�IROORZLQJ�

�� 9DU\�WKH�WXEH�OHQV�RIIVHW�YROWDJH�DQG�REVHUYH�KRZ�WKH�FKDQJH
DIIHFWV�WKH�LQWHQVLW\�RI�WKH�LRQ�FXUUHQW�LQ�WKH�*UDSK�YLHZ��DV
IROORZV�

D� 2SHQ�WKH�$3&,�6RXUFH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�$3&,�6RXUFH�EXWWRQ�LQ�WKH�,QVWUXPHQW�6HWXS
WRROEDU�

E� ,QFUHDVH�WKH�WXEH�OHQV�RIIVHW�YROWDJH�E\���9��DV�IROORZV�
'RXEOH�FOLFN�RQ�WKH�7XEH�/HQV�2IIVHW�VSLQ�ER[��WKHQ�W\SH
����WR�DGG���9�WR�WKH�GHIDXOW�YDOXH�RI����9��

F� $SSO\�WKH�QHZ�WXEH�OHQV�RIIVHW�YROWDJH�DQG�FORVH�WKH�GLDORJ
ER[��DV�IROORZV�
&OLFN�RQ�OK�

�� :LWK�WKH�GLYHUW�LQMHFW�YDOYH�LQ�WKH�/RDG�SRVLWLRQ��RYHUILOO�WKH
ORRS�ZLWK�WKH�UHVHUSLQH�VROXWLRQ��RU�D�VROXWLRQ�RI�\RXU�DQDO\WH
RI�LQWHUHVW�

�� ,QMHFW�WKH�VROXWLRQ�LQWR�WKH�$3&,�VRXUFH�
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�� 5HWXUQ�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�/RDG�SRVLWLRQ�

�� 5HSHDW�VWHSV���WKURXJK����YDU\LQJ�WKH�WXEH�OHQV�RIIVHW�YROWDJH
E\���9�HDFK�WLPH�

 /&4�GLVSOD\V�WKH�WUDFH�RI�WKH�ORRS�LQMHFWLRQV�LQ�WKH�*UDSK
YLHZ�

�� 5HSHDW�VWHS���VHYHUDO�WLPHV�WR�REWDLQ�VHYHUDO�FRQVHFXWLYH�ORRS
LQMHFWLRQV�RI�UHVHUSLQH��RU�\RXU�SDUWLFXODU�DQDO\WH�RI�LQWHUHVW�

 2EVHUYH�KRZ�WKH�LQFUHDVH�LQ�WXEH�OHQV�RIIVHW�YROWDJH�DIIHFWV
WKH�PD[LPXP�LQWHQVLW\�RI�WKH�ORRS�LQMHFWLRQV�DV�FRPSDUHG�WR
WKH�LQLWLDO�WXEH�OHQV�RIIVHW�YROWDJH�

�� 3HUIRUP�WKH�SURFHVV�LQ�VWHSV���WKURXJK���UHSHDWHGO\��YDU\LQJ
WKH�RIIVHW�YROWDJH�HDFK�WLPH��XQWLO�\RX�ILQG�WKH�RIIVHW�YROWDJH
WKDW�SURYLGHV�WKH�PD[LPXP�LRQ�FXUUHQW�LQWHQVLW\�

<RXU�7XQH�3OXV�ZLQGRZ�VKRXOG�QRZ�ORRN�VLPLODU�WR�WKH�RQH�VKRZQ
LQ�)LJXUH�����

<RX�FDQ�UHSHDW�WKH�DERYH�SURFHGXUH�WR�RSWLPL]H�WKH�KHDWHG
FDSLOODU\�WHPSHUDWXUH��DQG�WKH�FDSLOODU\�YROWDJH�

2QFH�\RX�KDYH�IRXQG�WKH�RSWLPXP�WXEH�OHQV�RIIVHW�YROWDJH�DQG
KHDWHG�FDSLOODU\�WHPSHUDWXUH��\RX�DUH�QRZ�UHDG\�WR�SHUIRUP
$3&,�06�H[SHULPHQWV�LQ�DOO�VFDQ�PRGHV�DQG�VFDQ�SRZHUV�
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Figure 4-8. Tune Plus window, showing the effect on signal intensities for changes in tube lens offset
voltage for loop injections of reserpine

/HDYH�WKH�/&�SXPSV�RQ��ZLWK�D�IORZ�UDWH�RI�DSSUR[LPDWHO\
��P/�PLQ�����DQG�OHDYH�WKH�7XQH�3OXV�ZLQGRZ�ZLWK�WKH
DSFLKLJKIORZ�WXQ�WXQH�PHWKRG�RSHQ�WR�FRPSOHWH�WKH�QH[W�FKDSWHU�
'HYHORSLQJ�0HWKRGV�IRU�/&�06�06�$QDO\VLV�RI�7HVWRVWHURQH
LQ�WKH�$3&,�0RGH�
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7HVWRVWHURQH ��������������������������������������������������������������������������������������������������������� ����
������$GMXVWLQJ�WKH�5HODWLYH�&ROOLVLRQ�(QHUJ\�DQG�0RQLWRULQJ�3URGXFW�,RQ

,QWHQVLW\�LQ�/RRS�,QMHFWLRQV�RI�7HVWRVWHURQH ������������������������������������������������������� ����
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List of Illustrations

)LJXUH�������'HILQH�6FDQ�GLDORJ�ER[��VKRZLQJ�W\SLFDO�VHWWLQJV�IRU�D�6,0�H[SHULPHQW�RQ
WHVWRVWHURQH�����������������������������������������������������������������������������������������������������������������

)LJXUH�������7XQH�GLDORJ�ER[��VKRZLQJ�WKH�0DQXDO�WDE�ZLWK�WKH�SURSHU�VHWWLQJV�IRU
JUDSKLQJ�WKH�P�]�����LRQ�FXUUHQW�RI�WHVWRVWHURQH ����������������������������������������������������

)LJXUH�������'LDJUDP�GHSLFWLQJ�WKH�06�GHWHFWRU�FRQVROH��VKRZLQJ�WKH�SURSHU�FRQQHFWLRQV
IRU�ORRS�LQMHFWLRQV�XVLQJ�DQ�LQMHFWRU�ORRS �������������������������������������������������������������������

)LJXUH�������/RRS�LQMHFWLRQV�RI�WHVWRVWHURQH��VKRZLQJ�WKH�DIIHFW�RQ�VLJQDO�LQWHQVLWLHV�IRU
FKDQJHV�LQ�WXEH�OHQV�RIIVHW �����������������������������������������������������������������������������������������

)LJXUH�������'HILQH�6FDQ�GLDORJ�ER[��VKRZLQJ�WKH�SURSHU�VHWWLQJV�WR�LVRODWH�WKH�SDUHQW
LRQ�RI�WHVWRVWHURQH�������������������������������������������������������������������������������������������������� ����

)LJXUH�������7XQH�GLDORJ�ER[��VKRZLQJ�WKH�0DQXDO�WDE�ZLWK�WKH�SURSHU�VHWWLQJV�IRU
JUDSKLQJ�WKH�P�]�����LRQ�FXUUHQW�RI�WHVWRVWHURQH ����������������������������������������������� ����

)LJXUH�������$FTXLUH�'DWD�GLDORJ�ER[��VKRZLQJ�VDPSOH�LQIRUPDWLRQ�IRU�GDWD�DFTXLVLWLRQ ������� ����
)LJXUH�������7XQH�3OXV�ZLQGRZ��VKRZLQJ�D�ORRS�LQMHFWLRQ�RI�WHVWRVWHURQH�LQ�WKH�*UDSK

YLHZ�DQG�WKH�VSHFWUXP�RI�WKH�LVRODWHG�SDUHQW�LRQ�RI�WHVWRVWHURQH�DW�P�]����
LQ�WKH�6SHFWUXP�YLHZ��������������������������������������������������������������������������������������������� ����

)LJXUH�������'HILQH�6FDQ�GLDORJ�ER[��VKRZLQJ�����UHODWLYH�FROOLVLRQ�HQHUJ\�LPSDUWHG�WR
SDUHQW�PDVV�P�]�������RI�WHVWRVWHURQH�LQ�WKH�IXOO�VFDQ�06�06�PRGH ���������������� ����
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)LJXUH��������$FTXLUH�'DWD�GLDORJ�ER[�VKRZLQJ�VDPSOH�LQIRUPDWLRQ�IRU�GDWD�DFTXLVLWLRQ������ ����
)LJXUH��������7XQH�3OXV�ZLQGRZ��VKRZLQJ�WKH�UHVXOWV�RI�WKUHH�FRQVHFXWLYH�ORRS�LQMHFWLRQV

RI�WHVWRVWHURQH�DW�VL[�GLIIHUHQW�UHODWLYH�FROOLVLRQ�HQHUJLHV���������������������
DQG�����UHVSHFWLYHO\ ������������������������������������������������������������������������������������������� ����
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/&�FROXPQ�YRLG�YROXPH ��������������������������������������������������������������������������������������� ����

)LJXUH��������7XQH�3OXV�ZLQGRZ�VKRZLQJ��FROXPQ�YRLG�YROXPH�PHDVXUHPHQW�E\�/&�06
RI�WHVWRVWHURQH�LQ�����PHWKDQRO�����+�2 ���������������������������������������������������������� ����
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FKURPDWRJUDP��ORZHU�OHIW��LQ�WKH�DFWLYH�FHOO�DQG�WKH�IXOO�VFDQ�06�06
VSHFWUXP�RI�WHVWRVWHURQH�LQ�WKH�LQDFWLYH�FHOO��ULJKW� ������������������������������������������� ����

)LJXUH��������$FTXLUH�'DWD�GLDORJ�ER[�VKRZLQJ�VDPSOH�LQIRUPDWLRQ�IRU�/&�06�GDWD
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)LJXUH��������7XQH�3OXV�ZLQGRZ��VKRZLQJ�/&�06�DQDO\VLV�RI�WHVWRVWHURQH�LQ�UHDO�WLPH�������� ����
)LJXUH��������([SORUH�ZLQGRZ�VKRZLQJ�WKH�7,&��XSSHU�OHIW��DQG�P�]�������PDVV

FKURPDWRJUDP��ORZHU�OHIW��LQ�WKH�DFWLYH�FHOO�DQG�WKH�IXOO�VFDQ�06�06
VSHFWUXP�RI�WHVWRVWHURQH�LQ�WKH�LQDFWLYH�FHOO��ULJKW� ������������������������������������������� ����
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5. DEVELOPING METHODS FOR LC/MS/MS ANALYSIS OF
TESTOSTERONE IN THE APCI MODE

7KLV�FKDSWHU�FRQWDLQV�LQIRUPDWLRQ�RQ�/&�06�06�DQDO\VLV�RI
WHVWRVWHURQH�LQ�WKH�$3&,�PRGH���,Q�WKLV�H[DPSOH�\RX�RSWLPL]H�WKH
06�GHWHFWRU�VHQVLWLYLW\�IRU�WHVWRVWHURQH��DQG�GHYHORS�DQ
/&�06�06�PHWKRG�IRU�DQDO\VLV�RI�WHVWRVWHURQH���7KH�PDMRU�WRSLFV
DUH�DV�IROORZV�

• 2SWLPL]LQJ�WKH�06�GHWHFWRU�VHQVLWLYLW\�LQ�7XQH�3OXV

• 6HWWLQJ�XS�WKH�06�GHWHFWRU�IRU�$3&,�06�06�RSHUDWLRQ

• 'HYHORSLQJ�D�PHWKRG�IRU�/&�06�06�DQDO\VLV�RI�WHVWRVWHURQH

1RWH���%HIRUH�\RX�EHJLQ�DQ\�RI�WKH�SURFHGXUHV�RXWOLQHG�LQ�WKLV
FKDSWHU��HQVXUH�WKH�IROORZLQJ���<RXU�$3&,�06�V\VWHP�LV�SURSHUO\
VHW�XS�DV�GHVFULEHG�LQ�WKH�6HWWLQJ�8S�WKH�06�'HWHFWRU�IRU
$3&,�06�2SHUDWLRQ�WRSLF�LQ�WKH�7XQLQJ�LQ�WKH�$3&,�06�0RGH
FKDSWHU�

<RX�RSWLPL]H�WKH�06�GHWHFWRU�VHQVLWLYLW\�IRU�WHVWRVWHURQH�LQ�WKH
7XQH�3OXV�ZLQGRZ���<RX�WKHQ�VDYH�WKH�7XQH�0HWKRG�DQG�UHFDOO�WKH
WXQH�VHWWLQJV�LQ�DQ�([SHULPHQW�0HWKRG�LQ�WKH�QH[W�FKDSWHU�
/&�06�06�$QDO\VLV�RI�6DPSOHV�LQ�D�0L[WXUH�ZLWK
$XWRVDPSOHU�,QMHFWLRQ�

<RX�GHYHORS�DQ�/&�06�06�PHWKRG�IRU�DQDO\VLV�RI�WHVWRVWHURQH
XVLQJ�DQ�/&�DQDO\WLFDO�FROXPQ�LQVWDOOHG�LQ�OLQH�EHWZHHQ�WKH
DXWRVDPSOHU�RI�\RXU�/&�DQG�\RXU�/&4�06�GHWHFWRU��7\SLFDOO\�D
UHYHUVH�SKDVH�&��RU�&���FROXPQ�ZRUNV�ZHOO�IRU�DQDO\VLV�RI
WHVWRVWHURQH���+RZHYHU��\RX�FDQ�XVH�DQ\�UHYHUVH�SKDVH�FROXPQ�\RX
KDYH�LQ�\RXU�ODERUDWRU\�

�
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7KH�PHWKRG�\RX�GHYHORS�KHUH�LV�WKH�RQH�\RX�XVH�WR�FROOHFW�GDWD�IRU
TXDQWLWDWLYH�DQDO\VLV�RI�WHVWRVWHURQH�LQ�WKH�FKDSWHU���/&�06�06
$QDO\VLV�RI�6DPSOHV�LQ�D�0L[WXUH�ZLWK�$XWRVDPSOHU
,QMHFWLRQ���<RX�FDQ�WKHQ�SURFHVV�WKH�GDWD�DQG�EXLOG�D�FDOLEUDWLRQ
FXUYH�DV�GHVFULEHG�LQ�WKH�FKDSWHU���4XDQWLWDWLYH�$QDO\VLV�RI
'DWD�
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5.1 Optimizing the MS Detector Sensitivity
in the Tune Plus Window

<RX�RSWLPL]H�WKH�06�GHWHFWRU�VHQVLWLYLW\�IRU�WHVWRVWHURQH�EHIRUH
LQVWDOOLQJ�\RXU�/&�FROXPQ�LQ�OLQH���,Q�WKLV�SURFHGXUH��\RX�GHILQH
WKH�06�GHWHFWRU�VFDQ�SDUDPHWHUV�IRU�DQDO\VLV�RI�WHVWRVWHURQH���<RX
WKHQ�RSWLPL]H�WKH�WXEH�OHQV�RIIVHW�YROWDJH�DQG�KHDWHG�FDSLOODU\
WHPSHUDWXUH���<RX�XVH�WKH�VDPH�SURFHGXUH�\RX�XVHG�LQ�WKH�WRSLF
2SWLPL]LQJ�WKH�7XEH�/HQV�2IIVHW�9ROWDJH�DQG�+HDWHG
&DSLOODU\�7HPSHUDWXUH�LQ�WKH�7XQLQJ�LQ�WKH�$3&,�06�0RGH
FKDSWHU���,QVWUXFWLRQV�DUH�SURYLGHG�IRU�WKH�IROORZLQJ�

• 'HILQLQJ�WKH�06�GHWHFWRU�VFDQ�SDUDPHWHUV

• 2SWLPL]LQJ�WKH�WXEH�OHQV�RIIVHW�YROWDJH�DQG�KHDWHG�FDSLOODU\
WHPSHUDWXUH

• 6DYLQJ�D�WXQH�PHWKRG

5.1.1 Defining the MS Detector Scan Parameters

'HILQH�WKH�06�GHWHFWRU�VFDQ�SDUDPHWHUV�IRU�DQDO\VLV�RI
WHVWRVWHURQH�LQ�WKH�6,0�VFDQ�PRGH��DV�IROORZV�

�� 2SHQ�WKH�'HILQH�6FDQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�'HILQH�6FDQ�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���6HH�)LJXUH�����

�� 6HOHFW�WKH�06�VFDQ�SRZHU�LQ�WKH�6FDQ�'HVFULSWLRQ�JURXS�ER[�
DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�3RZHU��06�RSWLRQ�EXWWRQ���1RWH�WKDW�/&4
VHWV�WKH�06Q�SRZHU�WR���

�� 6HOHFW�WKH�6,0�VFDQ�PRGH��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�0RGH��6,0�RSWLRQ�EXWWRQ���1RWH�WKDW�/&4
VHWV�WKH�7RWDO�6FDQ�5DQJHV�WR���

�� 6HW�WKH�WRWDO�QXPEHU�RI�PLFURVFDQV�WR���LQ�WKH�6FDQ�7LPH
JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�7RWDO�0LFURVFDQV�VSLQ�ER[��WKHQ�W\SH���

�� 6HW�WKH�PD[LPXP�LQMHFW�WLPH�WR�����PV�LQ�WKH�6FDQ�7LPH
JURXS�ER[��DV�IROORZV�
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'RXEOH�FOLFN�LQ�WKH�0D[LPXP�,QMHFW�7LPH�VSLQ�ER[��WKHQ
W\SH�����

�� 6HOHFW�WKH�FHQWHU���ZLGWK�LQSXW�PHWKRG�LQ�WKH�,QSXW�0HWKRG
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�&HQWHU���:LGWK�RSWLRQ�EXWWRQ���1RWH�WKDW�/&4
GLVSOD\V�WKH�&HQWHU�0DVV�DQG�:LGWK�WH[W�ER[HV�LQ�WKH�6FDQ
5DQJHV�JURXS�ER[�

�� 6HOHFW�VRXUFH�&,'�2II�LQ�WKH�6RXUFH�&,'�JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�2II�RSWLRQ�EXWWRQ�

�� 6HW�WKH�FHQWHU�PDVV�IRU�WKH�VFDQ�UDQJH�WR�P�]�����LQ�WKH�6FDQ
5DQJHV�JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�&HQWHU�0DVV�WH[W�ER[��WKHQ�W\SH�����

�� 6HW�WKH�ZLGWK�RI�WKH�VFDQ�UDQJH�WR�P�]����DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�:LGWK�WH[W�ER[��WKHQ�W\SH���

��� 6DYH�WKH�06�GHWHFWRU�VFDQ�SDUDPHWHUV�DQG�FORVH�WKH�'HILQH
6FDQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

Figure 5-1.  Define Scan dialog box, showing typical settings for a SIM experiment on testosterone
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��� 6HOHFW�WKH�SURILOH�VFDQ�GDWD�W\SH��DV�IROORZV�
&OLFN�RQ�WKH�&HQWURLG�3URILOH�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU�WR�WRJJOH�WKH�VFDQ�GDWD�W\SH�WR�SURILOH����7KH�SLFWXUH�RQ
WKH�EXWWRQ�VKRXOG�EH�WKH�VDPH�DV�WKDW�VKRZQ�KHUH��

��� 6HOHFW�WKH�SRVLWLYH�LRQ�SRODULW\�PRGH��DV�IROORZV�
&OLFN�RQ�WKH�3RVLWLYH�1HJDWLYH�EXWWRQ�LQ�WKH�,QVWUXPHQW
&RQWURO�WRROEDU�WR�WRJJOH�WKH�LRQ�SRODULW\�PRGH�WR�SRVLWLYH�
�7KH�SLFWXUH�RQ�WKH�EXWWRQ�VKRXOG�EH�WKH�VDPH�DV�WKDW�VKRZQ
KHUH��

5.1.2 Optimizing the Tube Lens Offset Voltage and
Heated Capillary Temperature

7R�RSWLPL]H�WKH�WXEH�OHQV�RIIVHW�YROWDJH�DQG�KHDWHG�FDSLOODU\
WHPSHUDWXUH�WR�PD[LPL]H�WKH�LRQ�WUDQVPLVVLRQ�RI�WHVWRVWHURQH�WR
WKH�06�GHWHFWRU��\RX�GR�WKH�IROORZLQJ�

• ,QWURGXFH���µ/�RI�D�����SJ�µ/���WHVWRVWHURQH�VROXWLRQ�IURP�D
VDPSOH�ORRS�LQWR�WKH�$3&,�VRXUFH���5HIHU�WR�$SSHQGL[�$�
6DPSOH�)RUPXODWLRQV�

• 7KHQ�PRQLWRU�WKH�LQWHQVLW\�RI�HDFK�ORRS�LQMHFWLRQ�LQ�WKH�*UDSK
YLHZ�RI�WKH�7XQH�3OXV�ZLQGRZ�

<RX�REVHUYH�LQ�WKH�*UDSK�YLHZ�D�SORW�RI�LQWHQVLW\�YHUVXV�WLPH�IRU
WKH�WHVWRVWHURQH�SDUHQW�LRQ�PDVV�SHDN���7R�RSWLPL]H�WKH�WXEH�OHQV
RIIVHW�YROWDJH�ZKLOH�PRQLWRULQJ�ORRS�LQMHFWLRQV�RI�WHVWRVWHURQH��GR
WKH�IROORZLQJ�

�� ,I�QHFHVVDU\��RSHQ�WKH�*UDSK�YLHZ��DV�IROORZV�
&OLFN�RQ�WKH�'LVSOD\�*UDSK�9LHZ�EXWWRQ�LQ�WKH�'DWD�'LVSOD\
WRROEDU�

�� 2SHQ�WKH�7XQH�GLDORJ�ER[���0DQXDO�WDE��DV�IROORZV�
)LUVW��FOLFN�RQ�WKH�7XQH�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���7KHQ��FOLFN�RQ�WKH�0DQXDO�WDE���6HH�)LJXUH�����
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Figure 5-2.  Tune dialog box, showing the Manual tab with the proper
settings for graphing the m/z 289 ion current of
testosterone

�� 6SHFLI\�WKH�SHDN�DW�P�]�����DV�WKH�SHDN�WR�JUDSK��DV�IROORZV�
)LUVW��VHOHFW�>[@�WKH�0DVV�HV��FKHFN�ER[���1H[W��VHOHFW�>[@�WKH
ILUVW�0DVV�HV��VSLQ�ER[���)LQDOO\��GRXEOH�FOLFN�LQ�WKH�ILUVW
0DVV�HV��VSLQ�ER[��WKHQ�W\SH�����

�� %HJLQ�JUDSKLQJ�WKH�LQWHQVLW\�RI�WKH�P�]�����LRQ�FXUUHQW��DV
IROORZV�
&OLFN�RQ�Start�

�� &ORVH�WKH�7XQH�GLDORJ�ER[�DV�IROORZV�
&OLFN�RQ�Cancel�
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�� /RDG�WKH�WHVWRVWHURQH�VROXWLRQ�LQWR�WKH�VDPSOH�ORRS�DV�IROORZV�

D� 2Q�WKH�06�GHWHFWRU�IURQW�SDQHO��HQVXUH�WKH�JUHHQ�OLJKW
EHORZ�WKH�ZRUG�/RDG�LV�LOOXPLQDWHG��ZKLFK�LQGLFDWHV�WKH
GLYHUW�LQMHFW�YDOYH�LV�LQ�WKH�/RDG�SRVLWLRQ����,I�LW�LV�QRW�
SUHVV�WKH�EOXH�/RDG�,QMHFW�EXWWRQ�WR�VZLWFK�WKH�YDOYH�WR
WKH�/RDG�SRVLWLRQ���6HH�)LJXUH�����

E� /RDG�D�8QLPHWULFV�V\ULQJH��3�1��������������ZLWK�D
����SJ�µ/���WHVWRVWHURQH�VROXWLRQ�

1RWH���7KH�8QLPHWULFV�V\ULQJH�QHHGOH�KDV�D�VTXDUH�WLS���,I�\RX�XVH
D�GLIIHUHQW�NLQG�RI�V\ULQJH��PDNH�VXUH�WKDW�LWV�QHHGOH�DOVR�KDV�D
VTXDUH�WLS�

F� ,QMHFW�DSSUR[LPDWHO\����µ/�RI�WKH�WHVWRVWHURQH�VROXWLRQ
LQWR�WKH�GLYHUW�LQMHFW�YDOYH�WR�RYHUILOO�WKH�LQMHFWRU�ORRS�
7KH�H[FHVV�VROXWLRQ�JRHV�WR�WKH�ZDVWH�FRQWDLQHU�

1RWH���%\�RYHUILOOLQJ�WKH���µ/�LQMHFWRU�ORRS�LQ�VWHS��F��\RX�HQVXUH
WKDW�\RX�DUH�UHOLDEO\�GHOLYHULQJ���µ/�RI�WKH�VDPSOH�VROXWLRQ�WR�WKH
$3&,�VRXUFH�

�� ,QMHFW�WKH�WHVWRVWHURQH�VROXWLRQ�LQWR�WKH�$3&,�VRXUFH��DV
IROORZV�
3UHVV�WKH�EOXH�/RDG�,QMHFW�EXWWRQ���6ROYHQW�QRZ�IORZV�WKURXJK
WKH�ORRS��DQG�WKH�WHVWRVWHURQH�VROXWLRQ�LV�SXVKHG�LQWR�WKH
$3&,�VRXUFH�

�� 5HWXUQ�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�/RDG�SRVLWLRQ��DV�IROORZV�
3UHVV�WKH�EOXH�/RDG�,QMHFW�EXWWRQ�

�� 5HSHDW�VWHSV���WKURXJK���VHYHUDO�WLPHV�WR�REWDLQ�FRQVHFXWLYH
ORRS�LQMHFWLRQV�RI�WHVWRVWHURQH�

 /&4�GLVSOD\V�WKH�WUDFH�RI�WKH�ORRS�LQMHFWLRQV�LQ�WKH�*UDSK
YLHZ�
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Figure 5-3.  Diagram depicting the MS detector console, showing the proper connections for loop
injections using an injector loop

��� 9DU\�WKH�WXEH�OHQV�RIIVHW�YROWDJH�DQG�REVHUYH�KRZ�WKH�FKDQJH
DIIHFWV�WKH�LQWHQVLW\�RI�WKH�LRQ�FXUUHQW�LQ�WKH�*UDSK�YLHZ��DV
IROORZV�

D� 2SHQ�WKH�$3&,�6RXUFH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�$3&,�6RXUFH�EXWWRQ�LQ�WKH�,QVWUXPHQW�6HWXS
WRROEDU�

E� ,QFUHDVH�WKH�WXEH�OHQV�RIIVHW�YROWDJH�E\���9��DV�IROORZV�
'RXEOH�FOLFN�RQ�WKH�7XEH�/HQV�2IIVHW�VSLQ�ER[��WKHQ�DGG
��9�WR�WKH�FXUUHQW�YDOXH�

F� $SSO\�WKH�QHZ�WXEH�OHQV�RIIVHW�YROWDJH�DQG�FORVH�WKH�GLDORJ
ER[��DV�IROORZV�
&OLFN�RQ�OK�

�� 5HSHDW�VWHSV���DQG����VHYHUDO�WLPHV��YDU\LQJ�WKH�WXEH�OHQV
RIIVHW�YROWDJH�E\���9�HDFK�WLPH��WR�REWDLQ�FRQVHFXWLYH�ORRS
LQMHFWLRQV�RI�WHVWRVWHURQH�
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 2EVHUYH�KRZ�WKH�LQFUHDVH�LQ�WXEH�OHQV�RIIVHW�YROWDJH�DIIHFWV
WKH�PD[LPXP�LQWHQVLW\�RI�WKH�ORRS�LQMHFWLRQV�DV�FRPSDUHG�WR
WKH�LQLWLDO�WXEH�OHQV�RIIVHW�YROWDJH�

�� 3HUIRUP�WKH�SURFHVV�LQ�VWHSV���DQG����UHSHDWHGO\��YDU\LQJ�WKH
RIIVHW�YROWDJH�HDFK�WLPH��XQWLO�\RX�ILQG�WKH�RIIVHW�YROWDJH�WKDW
SURYLGHV�WKH�PD[LPXP�LRQ�FXUUHQW�LQWHQVLW\�

<RXU�7XQH�3OXV�ZLQGRZ�VKRXOG�QRZ�ORRN�VLPLODU�WR�WKH�RQH�VKRZQ
LQ�)LJXUH�����

<RX�FDQ�UHSHDW�WKH�DERYH�SURFHGXUH�WR�RSWLPL]H�WKH�WHPSHUDWXUH�RI
WKH�KHDWHG�FDSLOODU\�

Figure 5-4.  Loop injections of testosterone, showing the effect on signal intensities for changes in
tube lens offset
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5.1.3 Saving a Tune Method

<RX�FDQ�VDYH�DQG�UHFDOO�WKH�WXQH�SDUDPHWHUV�\RX�MXVW�VHW�
LQFOXGLQJ�WXEH�OHQV�RIIVHW�YROWDJH��KHDWHG�FDSLOODU\�WHPSHUDWXUH�
WRWDO�QXPEHU�RI�PLFURVFDQV��DQG�PD[LPXP�LQMHFW�WLPH�E\�VDYLQJ
WKHP�LQ�D�7XQH�0HWKRG���<RX�UHFDOO�WKHVH�WXQH�VHWWLQJV�LQ�DQ
([SHULPHQW�0HWKRG�LQ�WKH�QH[W�FKDSWHU���/&�06�$QDO\VLV�RI
6DPSOHV�LQ�D�0L[WXUH�ZLWK�$XWRVDPSOHU�,QMHFWLRQ�

6DYH�WKH�06�GHWHFWRU�WXQH�SDUDPHWHUV�LQ�D�7XQH�0HWKRG��DV
IROORZV�

�� 'LVSOD\�WKH�6DYH�$V�GLDORJ�ER[��DV�IROORZV�
&KRRVH�File | Save As�

�� 6HOHFW�WKH�&�?/&4?0HWKRGV�GLUHFWRU\��DV�IROORZV�
)LUVW��GRXEOH�FOLFN�RQ�WKH�&�?�GLUHFWRU\���1H[W��6FUROO�GRZQ�LQ
WKH�'LUHFWRULHV�FRPER�ER[�XQWLO�\RX�VHH�/&4���7KHQ��GRXEOH�
FOLFN�RQ�WKH�/&4�GLUHFWRU\���7KHQ��VFUROO�GRZQ�LQ�WKH
'LUHFWRULHV�FRPER�ER[�XQWLO�\RX�VHH�0HWKRGV���)LQDOO\��GRXEOH�
FOLFN�RQ�WKH�0HWKRGV�GLUHFWRU\�

�� 6SHFLI\�WKH�QDPH�RI�WKH�7XQH�0HWKRG�DV�WHVWRVWHURQH�WXQ�LQ
WKH�&�?/&4?0HWKRGV�GLUHFWRU\��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�)LOH�1DPH�FRPER�ER[��WKHQ�W\SH
WHVWRVWHURQH�WXQ�

�� 6DYH�WKH�WHVWRVWHURQH�WXQ�7XQH�0HWKRG�DQG�FORVH�WKH�GLDORJ
ER[��DV�IROORZV�
&OLFN�RQ�OK�
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5.2 Setting Up the MS Detector for
APCI/MS/MS Operation

7R�VHW�XS�WKH�06�GHWHFWRU�IRU�$3&,�06�06�RSHUDWLRQ��GR�WKH
IROORZLQJ�

• 'HILQH�WKH�06�GHWHFWRU�VFDQ�SDUDPHWHUV�

• 'HWHUPLQH�WKH�UHODWLYH�FROOLVLRQ�HQHUJ\�IRU�DQ�06�06
H[SHULPHQW�

5.2.1 Defining the MS Detector Scan Parameters

'HILQH�WKH�06�GHWHFWRU�VFDQ�SDUDPHWHUV�IRU�DQDO\VLV�RI
WHVWRVWHURQH�LQ�WKH�IXOO�VFDQ�06�06�PRGH��DV�IROORZV�

�� 2SHQ�WKH�'HILQH�6FDQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�'HILQH�6FDQ�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���6HH�)LJXUH�����

�� 6HOHFW�WKH�06�06�VFDQ�SRZHU�LQ�WKH�6FDQ�'HVFULSWLRQ�JURXS
ER[��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�3RZHU��06�06�RSWLRQ�EXWWRQ���1RWH�WKDW
/&4�VHWV�WKH�06Q�SRZHU�WR�����/&4�DOVR�GLVSOD\V�WKH�3DUHQW
0DVV�WH[W�ER[��,VRODWLRQ�:LGWK�VSLQ�ER[��DQG�5HODWLYH
&ROOLVLRQ�(QHUJ\�VSLQ�ER[�LQ�WKH�06Q�6HWWLQJV�JURXS�ER[�

�� 6HOHFW�WKH�)XOO�VFDQ�PRGH��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�0RGH��)XOO�RSWLRQ�EXWWRQ�

�� 6HW�WKH�WRWDO�QXPEHU�RI�PLFURVFDQV�WR���LQ�WKH�6FDQ�7LPH
JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�7RWDO�0LFURVFDQV�VSLQ�ER[��WKHQ�W\SH���

�� 6HW�WKH�PD[LPXP�LQMHFW�WLPH�WR�����PV�LQ�WKH�6FDQ�7LPH
JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�0D[LPXP�,QMHFW�7LPH�VSLQ�ER[��WKHQ
W\SH�����

�� 6HOHFW�WKH�ILUVW���ODVW�LQSXW�PHWKRG�LQ�WKH�,QSXW�0HWKRG�JURXS
ER[��DV�IROORZV�
&OLFN�RQ�WKH�)LUVW���/DVW�RSWLRQ�EXWWRQ���1RWH�WKDW�/&4
GLVSOD\V�WKH�)LUVW�0DVV�DQG�/DVW�0DVV�WH[W�ER[HV�LQ�WKH�6FDQ
5DQJHV�JURXS�ER[�
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�� 6HOHFW�VRXUFH�&,'�2II�LQ�WKH�6RXUFH�&,'�JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�2II�RSWLRQ�EXWWRQ�

�� 6HW�WKH�SDUHQW�PDVV�IRU�WHVWRVWHURQH�WR�P�]�������LQ�WKH�06Q

6HWWLQJV�JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�3DUHQW�0DVV�WH[W�ER[��WKHQ�W\SH�������

�� 6HW�WKH�LVRODWLRQ�ZLGWK�IRU�WHVWRVWHURQH�WR�P�]���LQ�WKH�06Q

6HWWLQJV�JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�,VRODWLRQ�:LGWK�VSLQ�ER[��WKHQ�W\SH���

��� 6HW�WKH�UHODWLYH�FROOLVLRQ�HQHUJ\�IRU�WHVWRVWHURQH�WR������LQ�WKH
06Q�JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�5HODWLYH�&ROOLVLRQ�(QHUJ\�VSLQ�ER[��WKHQ
W\SH�����

��� 6HW�WKH�ILUVW�PDVV�IRU�WKH�VFDQ�UDQJH�WR�P�]����LQ�WKH�6FDQ
5DQJHV�JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�)LUVW�0DVV�WH[W�ER[��WKHQ�W\SH����

��� 6HW�WKH�ODVW�PDVV�IRU�WKH�VFDQ�UDQJH�WR�P�]������DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�/DVW�0DVV�WH[W�ER[��WKHQ�W\SH�����

��� 6DYH�WKH�06�GHWHFWRU�VFDQ�SDUDPHWHUV�DQG�FORVH�WKH�'HILQH
6FDQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

Figure 5-5.  Define Scan dialog box, showing the proper settings to isolate the parent ion of
testosterone
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5.2.2 Optimizing the Relative Collision Energy for
APCI/MS/MS Analysis of Testosterone

7KH�UHODWLYH�FROOLVLRQ�HQHUJ\�IRU�D�SDUWLFXODU�DQDO\VLV�GHSHQGV�RQ
WKH�W\SH�RI�VDPSOH�\RX�DUH�DQDO\]LQJ���,Q�WKLV�SURFHGXUH��\RX�ILUVW
LVRODWH�WKH�SDUHQW�LRQ�RI�WHVWRVWHURQH�DW������UHODWLYH�FROOLVLRQ
HQHUJ\���<RX�WKHQ�LQFUHDVH�WKH�UHODWLYH�FROOLVLRQ�HQHUJ\�ZKLOH
PRQLWRULQJ�WKH�SURGXFW�LRQ�V��LQ�FRQVHFXWLYH�ORRS�LQMHFWLRQV�RI
WHVWRVWHURQH�LQ�WKH�*UDSK�YLHZ���<RX�XVH�DQ�LWHUDWLYH�SURFHVV�RI
DGMXVWLQJ�WKH�06�GHWHFWRU�SDUDPHWHUV�DQG�WKHQ�PRQLWRULQJ�ORRS
LQMHFWLRQV���7KH�RSWLPXP�UHODWLYH�FROOLVLRQ�HQHUJ\�LV�WKH�RQH�WKDW
SURGXFHV�WKH�PD[LPXP�SURGXFW�LRQ�LQWHQVLW\�

2SWLPL]H�WKH�UHODWLYH�FROOLVLRQ�HQHUJ\�IRU�$3&,�06�06�DQDO\VLV�RI
WHVWRVWHURQH�ZKLOH�PRQLWRULQJ�ORRS�LQMHFWLRQV��DV�IROORZV�

�� ,I�QHFHVVDU\��RSHQ�WKH�*UDSK�YLHZ��DV�IROORZV�
&OLFN�RQ�WKH�'LVSOD\�*UDSK�9LHZ�EXWWRQ�LQ�WKH�'DWD�'LVSOD\
WRROEDU�

�� 2SHQ�WKH�7XQH�GLDORJ�ER[���0DQXDO�WDE��DV�IROORZV�
)LUVW��FOLFN�RQ�WKH�7XQH�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU�
7KHQ��FOLFN�RQ�WKH�0DQXDO�WDE���6HH�)LJXUH�����

�� 6SHFLI\�WKH�SHDN�DW�P�]�����DV�WKH�SHDN�WR�JUDSK��DV�IROORZV�
)LUVW��VHOHFW�>[@�WKH�0DVV�HV��FKHFN�ER[���1H[W��VHOHFW�>[@�WKH
ILUVW�0DVV�HV��VSLQ�ER[���)LQDOO\��GRXEOH�FOLFN�LQ�WKH�ILUVW
0DVV�HV��VSLQ�ER[��WKHQ�W\SH�����

�� %HJLQ�JUDSKLQJ�WKH�LQWHQVLW\�RI�WKH�P�]�����LRQ�FXUUHQW��DV
IROORZV�
&OLFN�RQ�Start�

�� &ORVH�WKH�7XQH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�Cancel�

�� /RDG�WKH�WHVWRVWHURQH�VROXWLRQ�LQWR�WKH�VDPSOH�ORRS�ZLWK�WKH
GLYHUW�LQMHFW�YDOYH�LQ�WKH�/RDG�SRVLWLRQ�



DEVELOPING METHODS FOR LC/MS/MS ANALYSIS OF TESTOSTERONE IN THE APCI MODE
Setting Up the MS Detector for APCI/MS/MS Operation

5-14        Finnigan:  LCQ Operator’s Manual

Figure 5-6.  Tune dialog box, showing the Manual tab with the proper
settings for graphing the m/z 289 ion current of
testosterone   

�� $FTXLUH�IXOO�VFDQ�06�06�GDWD�IRU�ORRS�LQMHFWLRQV�RI
WHVWRVWHURQH��DV�IROORZV�

D� 2SHQ�WKH�$FTXLUH�'DWD�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�$FTXLUH�'DWD�EXWWRQ�LQ�WKH�,QVWUXPHQW
&RQWURO�WRROEDU���6HH�)LJXUH�����

E� 6SHFLI\�WKH�QDPH�RI�WKH�UDZ�ILOH�DV�LVRODWH����UDZ��DV
IROORZV�
'RXEOH�FOLFN�LQ�WKH�)LOHQDPH�WH[W�ER[��WKHQ�W\SH�
LVRODWH����
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Figure 5-7.  Acquire Data dialog box, showing sample information for data acquisition   

F� 6SHFLI\�WKH�VDPSOH�QDPH�DV�WHVWRVWHURQH��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�6DPSOH�1DPH�WH[W�ER[��WKHQ�W\SH
WHVWRVWHURQH�

G� 6SHFLI\�WKH�LQIRUPDWLRQ�\RX�ZDQW�WR�DSSHDU�RQ�D�KDUGFRS\
RI�WKH�GDWD��VXFK�DV�WKH�VFDQ�PRGH��LRQL]DWLRQ�PHWKRG�
VDPSOH�DPRXQW��DQG�PHWKRG�RI�VDPSOH�LQWURGXFWLRQ��DV
IROORZV�
'RXEOH�FOLFN�LQ�WKH�&RPPHQW�WH[W�ER[��WKHQ�W\SH�IXOO
VFDQ�06�06��DSFL��ORRS�LQM�������SJ�

H� 6HOHFW�WR�DFTXLUH�GDWD�FRQWLQXRXVO\�LQ�WKH�$FTXLUH�7LPH
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�&RQWLQXRXVO\�RSWLRQ�EXWWRQ�

/&4�GLVSOD\V�WKH�FXUUHQW�DFTXLVLWLRQ�VWDWXV��,GOH��LQ�WKH
$FTXLVLWLRQ�6WDWXV�JURXS�ER[�

/HDYH�WKH�$FTXLUH�'DWD�GLDORJ�ER[�RSHQ�GXULQJ�GDWD
DFTXLVLWLRQ��EXW�PRYH�LW�WR�WKH�XSSHU�ULJKW�KDQG�FRUQHU�RI
WKH�7XQH�3OXV�ZLQGRZ�WR�JHW�LW�RXW�RI�WKH�ZD\�

I� %HJLQ�DFTXLULQJ�GDWD��DV�IROORZV�
&OLFN�RQ�Start�

/&4�GLVSOD\V�WKH�FXUUHQW�DFTXLVLWLRQ�VWDWXV��$FTXLVLWLRQ
LQ�3URJUHVV��LQ�WKH�$FTXLVLWLRQ�6WDWXV�JURXS�ER[�

�� ,QMHFW�WKH�WHVWRVWHURQH�VROXWLRQ�LQWR�WKH�$3&,�VRXUFH�

 /&4�GLVSOD\V�LQ�WKH�*UDSK�YLHZ�WKH�WUDFH�RI�WKH�ORRS
LQMHFWLRQV�DV�ZHOO�DV�WKH�GLUHFWRU\�DQG�ILOH�QDPH
&�?/&4?'DWD?LVRODWH����
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�� 5HWXUQ�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�/RDG�SRVLWLRQ�

��� 2QFH�WKH�WUDFH�RI�WKH�ORRS�LQMHFWLRQ�DSSHDUV�LQ�WKH�*UDSK�YLHZ�
VWRS�WKH�GDWD�DFTXLVLWLRQ�LQ�WKH�$FTXLUH�'DWD�JURXS�ER[��DV
IROORZV�
&OLFN�RQ�Stop�

2EVHUYH�WKH�WUDFH�RI�WKH�ORRS�LQMHFWLRQ�RI�WHVWRVWHURQH�LQ�WKH�*UDSK
YLHZ���<RXU�7XQH�3OXV�ZLQGRZ�VKRXOG�QRZ�ORRN�OLNH�WKH�RQH�VKRZQ
LQ�)LJXUH�����

Figure 5-8.  Tune Plus window, showing a loop injection of testosterone in the Graph view and the
spectrum of the isolated parent ion of testosterone at m/z 289 in the Spectrum view
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5.2.3 Adjusting the Relative Collision Energy and
Monitoring Product Ion Intensity in Loop
Injections of Testosterone

 9DU\�WKH�UHODWLYH�FROOLVLRQ�HQHUJ\�DQG�REVHUYH�KRZ�WKH�FKDQJH
DIIHFWV�WKH�LQWHQVLW\�RI�WKH�P�]�����SURGXFW�LRQ�FXUUHQW�LQ�WKH
*UDSK�YLHZ��DV�IROORZV�

�� 2SHQ�WKH�'HILQH�6FDQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�'HILQH�6FDQ�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���6HH�)LJXUH�����

�� 6HW�WKH�UHODWLYH�FROOLVLRQ�HQHUJ\�IRU�WHVWRVWHURQH�WR�����LQ�WKH
06Q�6HWWLQJV�JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�5HODWLYH�&ROOLVLRQ�(QHUJ\�VSLQ�ER[��WKHQ
W\SH����

�� $SSO\�WKH�06�GHWHFWRU�VFDQ�SDUDPHWHUV��DV�IROORZV�
&OLFN�RQ�Apply����/HDYH�WKH�'HILQH�6FDQ�GLDORJ�ER[�RSHQ��

 

Figure 5-9.  Define Scan dialog box, showing 10% relative collision energy imparted to parent
mass m/z 289.1 of testosterone in the full scan MS/MS mode
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�� ,I�\RX�KDYH�QRW�DOUHDG\�GRQH�VR��RSHQ�WKH�*UDSK�YLHZ��DV
IROORZV�
&OLFN�RQ�WKH�'LVSOD\�*UDSK�9LHZ�EXWWRQ�LQ�WKH�'DWD�'LVSOD\
WRROEDU�

�� ,I�\RX�KDYH�QRW�DOUHDG\�GRQH�VR��RSHQ�WKH�7XQH�GLDORJ�ER[��
0DQXDO�WDE��DV�IROORZV�
)LUVW��FOLFN�RQ�WKH�7XQH�EXWWRQ�LQ�WKH�,QVWUXPHQW�&RQWURO
WRROEDU���7KHQ��FOLFN�RQ�WKH�0DQXDO�WDE�

�� 6SHFLI\�WKH�SURGXFW�LRQ�RI�WHVWRVWHURQH�DW�P�]�����DV�WKH�SHDN
WR�JUDSK��DV�IROORZV�
)LUVW��VHOHFW�>[@�WKH�0DVV�HV��FKHFN�ER[���1H[W��VHOHFW�>[@�WKH
ILUVW�0DVV�HV��VSLQ�ER[���)LQDOO\��GRXEOH�FOLFN�LQ�WKH�ILUVW
0DVV�HV��VSLQ�ER[��WKHQ�W\SH�����

�� %HJLQ�JUDSKLQJ�WKH�LQWHQVLW\�RI�WKH�P�]�����LRQ�FXUUHQW��DV
IROORZV�
&OLFN�RQ�Start�LQ�WKH�7XQH�GLDORJ�ER[���0DQXDO�WDE�

�� /RDG�WKH�WHVWRVWHURQH�VROXWLRQ�LQWR�WKH�VDPSOH�ORRS�ZLWK�WKH
GLYHUW�LQMHFW�YDOYH�LQ�WKH�/RDG�SRVLWLRQ�

�� $FTXLUH�IXOO�VFDQ�06�06�GDWD�IRU�ORRS�LQMHFWLRQV�RI
WHVWRVWHURQH��DV�IROORZV�

D� 2SHQ�WKH�$FTXLUH�'DWD�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�$FTXLUH�'DWD�EXWWRQ�LQ�WKH�,QVWUXPHQW
&RQWURO�WRROEDU���6HH�)LJXUH������

E� 6SHFLI\�WKH�QDPH�RI�WKH�UDZ�ILOH�DV����FROO��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�)LOHQDPH�WH[W�ER[��WKHQ�W\SH����FROO�

F� 6SHFLI\�WKH�VDPSOH�QDPH�DV�WHVWRVWHURQH��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�6DPSOH�1DPH�WH[W�ER[��WKHQ�W\SH
WHVWRVWHURQH�

G� 6SHFLI\�WKH�LQIRUPDWLRQ�\RX�ZDQW�WR�DSSHDU�RQ�D�KDUGFRS\
RI�WKH�GDWD��VXFK�DV�WKH�VFDQ�PRGH��LRQL]DWLRQ�PHWKRG�
VDPSOH�DPRXQW��DQG�PHWKRG�RI�VDPSOH�LQWURGXFWLRQ��DV
IROORZV�
'RXEOH�FOLFN�LQ�WKH�&RPPHQW�WH[W�ER[��WKHQ�W\SH�IXOO
VFDQ�06�06��DSFL��ORRS�LQM�������SJ�
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Figure 5-10.  Acquire Data dialog box showing sample information for data acquisition   

H� 6HOHFW�WR�DFTXLUH�GDWD�FRQWLQXRXVO\�LQ�WKH�$FTXLUH�7LPH
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�&RQWLQXRXVO\�RSWLRQ�EXWWRQ�

 /&4�GLVSOD\V�WKH�FXUUHQW�DFTXLVLWLRQ�VWDWXV��,GOH��LQ�WKH
$FTXLVLWLRQ�6WDWXV�JURXS�ER[�

I� %HJLQ�DFTXLULQJ�GDWD��DV�IROORZV�
&OLFN�RQ�Start�LQ�$FTXLUH�'DWD�GLDORJ�ER[���/&4�GLVSOD\V
WKH�FXUUHQW�DFTXLVLWLRQ�VWDWXV��$FTXLVLWLRQ�LQ�3URJUHVV��LQ
WKH�$FTXLVLWLRQ�6WDWXV�JURXS�ER[�

��� ,QMHFW�WKH�WHVWRVWHURQH�VROXWLRQ�LQWR�WKH�$3&,�VRXUFH�

��� 5HWXUQ�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�/RDG�SRVLWLRQ�

 /&4�GLVSOD\V�LQ�WKH�*UDSK�YLHZ�WKH�WUDFH�RI�WKH�ORRS
LQMHFWLRQV�DV�ZHOO�DV�WKH�ILOH�QDPH�DQG�GLUHFWRU\
&�?/&4?'DWD?���FROO�UDZ�

��� 2EVHUYH�WKH�WUDFH�RI�WKH�ORRS�LQMHFWLRQ�RI�WHVWRVWHURQH�LQ�WKH
*UDSK�YLHZ�

��� 5HSHDW�VWHSV����������DQG����WKURXJK�����YDU\LQJ�WKH�UHODWLYH
FROOLVLRQ�HQHUJ\�E\����HDFK�WLPH�

 /&4�GLVSOD\V�WKH�WUDFH�RI�WKH�ORRS�LQMHFWLRQV�LQ�WKH�*UDSK
YLHZ�

��� 5HSHDW�VWHS����UHSHDWHGO\�WR�REWDLQ�VHYHUDO�FRQVHFXWLYH�ORRS
LQMHFWLRQV�RI�WHVWRVWHURQH�IRU�HDFK�FKDQJH�LQ�WKH�UHODWLYH
FROOLVLRQ�HQHUJ\�

9DU\�WKH�UHODWLYH�FROOLVLRQ�HQHUJ\�DQG�REVHUYH�KRZ�WKH
LQFUHDVH�LQ�WKH�UHODWLYH�FROOLVLRQ�HQHUJ\�LPSDUWHG�WR�WKH
P�]�����SDUHQW�LRQ�RI�WHVWRVWHURQH�DIIHFWV�WKH�PD[LPXP
LQWHQVLW\�RI�WKH�P�]�����SURGXFW�LRQV�LQ�HDFK�ORRS�LQMHFWLRQ�
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<RXU�7XQH�3OXV�ZLQGRZ�VKRXOG�QRZ�ORRN�VLPLODU�WR�WKH�RQH
VKRZQ�LQ�)LJXUH������

Figure 5-11.  Tune Plus window, showing the results of three consecutive loop injections of
testosterone at six different relative collision energies:  10, 11, 12, 13, 14 and 15%
respectively
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��� :KHQ�\RX�KDYH�IRXQG�WKH�RSWLPXP�UHODWLYH�FROOLVLRQ�HQHUJ\�
VWRS�WKH�GDWD�DFTXLVLWLRQ�LQ�WKH�$FTXLUH�'DWD�GLDORJ�ER[��DV
IROORZV�
&OLFN�RQ�Stop�

��� &ORVH�WKH�'HILQH�6FDQ�GLDORJ�ER[��7XQH�3OXV�GLDORJ�ER[��
0DQXDO�WDE��DQG�$FTXLUH�'DWD�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�Cancel�LQ�HDFK�GLDORJ�ER[�

,Q�WKLV�FDVH��)LJXUH������VKRZV�WKDW�WKH�PD[LPXP�LQWHQVLW\
SURGXFW�LRQV��PRQLWRUHG�LQ�WKH�*UDSK�YLHZ�RQ�FRQVHFXWLYH�ORRS
LQMHFWLRQV��RI�WHVWRVWHURQH�XQGHU�WKHVH�FRQGLWLRQV�LV�SURGXFHG�DW�D
UHODWLYH�FROOLVLRQ�HQHUJ\�RI�������<RXU�/&4�06�GHWHFWRU�PD\�KDYH
D�GLIIHUHQW�RSWLPXP�UHODWLYH�FROOLVLRQ�HQHUJ\�

/HDYH�WKH�7XQH�3OXV�ZLQGRZ�RSHQ�WR�FRPSOHWH�WKH�QH[W�WRSLF�
'HYHORSLQJ�D�0HWKRG�IRU�/&�06�$QDO\VLV�RI�7HVWRVWHURQH�
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5.3 Developing a Method for LC/MS Analysis
of Testosterone

,Q�WKLV�SURFHGXUH�\RX�GHYHORS�DQ�/&�06�PHWKRG�IRU�DQDO\VLV�RI
WHVWRVWHURQH���$Q�/&�06�PHWKRG�LV�WKH�VHW�RI�FRQGLWLRQV��LQFOXGLQJ
VROYHQW�FRPSRVLWLRQ�DQG�VROYHQW�IORZ�UDWH��XVHG�WR�VHSDUDWH�DQG
HOXWH�LQGLYLGXDO�FRPSRQHQWV�IURP�D�FKURPDWRJUDSKLF�FROXPQ�DQG
WR�GHWHFW�WKHP�ZLWK�DQ�06�GHWHFWRU���,Q�WKLV�H[DPSOH��/&�06
DQDO\VLV�RI�WHVWRVWHURQH�LV�FDUULHG�RXW�XQGHU�LVRFUDWLF�FRQGLWLRQV�
,VRFUDWLF�FRQGLWLRQV�DUH�D�VHW�RI�RSHUDWLQJ�FRQGLWLRQV�LQ�ZKLFK�WKH
VROYHQW�FRPSRVLWLRQ�DQG�WKH�IORZ�UDWH�DUH�KHOG�FRQVWDQW�GXULQJ�WKH
FRXUVH�RI�WKH�FKURPDWRJUDSKLF�UXQ�

7R�FDUU\�RXW�WKLV�SURFHGXUH��\RXU�/&�V\VWHP�VKRXOG�EH�HTXLSSHG
ZLWK�DQ�DXWRVDPSOHU�DQG�ZLWK�DW�OHDVW�D�GXDO�FKDQQHO�VROYHQW
GHOLYHU\�V\VWHP�

7R�GHYHORS�DQ�/&�06�PHWKRG�IRU�DQDO\VLV�RI�WHVWRVWHURQH��GR�WKH
IROORZLQJ�

• 0HDVXUH�WKH�YRLG�YROXPH�RI�WKH�/&�FROXPQ

• $GMXVW�WKH�UHWHQWLRQ�WLPH��57��RI�WKH�/&�SHDN

5.3.1 Measuring the Void Volume of the LC column

<RX�PHDVXUH�WKH�YRLG�YROXPH�RI�\RXU�/&�FROXPQ�E\�PHDVXULQJ�WKH
UHWHQWLRQ�WLPH��57��IRU�DQ�XQUHWDLQHG�FRPSRXQG�WP���,Q�WKLV
H[DPSOH�\RX�PHDVXUH�WKH�YRLG�YROXPH�E\�LQMHFWLQJ�WHVWRVWHURQH
RQ�FROXPQ�XQGHU�FRQGLWLRQV�VXFK�DV�D�KLJK�RUJDQLF�VROYHQW
FRPSRVLWLRQ���������PHWKDQRO�+22���LQ�ZKLFK�LW�LV�H[SHFWHG�WR�EH
XQUHWDLQHG���8QGHU�FRQVWDQW�IORZ�FRQGLWLRQV�GXULQJ�/&��WKH�YRLG
YROXPH�LV�GLUHFWO\�UHODWHG�WR�WLPH���7KH�FHQWHU�RI�WKH�XQUHWDLQHG
WHVWRVWHURQH�SHDN�LV�WKH�YRLG�YROXPH�SHDN�
6HH�)LJXUH������

,W�LV�JRRG�SUDFWLFH�WR�PHDVXUH�WKH�YRLG�YROXPH�RI�\RXU�FROXPQ
EHFDXVH�LW�DOORZV�IRU�D�FRUUHFWLRQ�LQ�WKH�VHSDUDWLRQ�SDUDPHWHUV�IRU
YDULDWLRQV�LQ�FROXPQ�OHQJWKV���,W�DOVR�DOORZV�IRU�D�FDOFXODWLRQ�RI�WKH
UHWHQWLRQ�IDFWRU��N′����7KH�UHWHQWLRQ�IDFWRU�LV�D�PHDVXUH�RI�WKH
UHODWLYH�UHWHQWLRQ�RI�HDFK�SHDN�RQ�WKH�FROXPQ��DFFRUGLQJ�WR�WKH
IROORZLQJ�HTXDWLRQ�



DEVELOPING METHODS FOR LC/MS/MS ANALYSIS OF TESTOSTERONE IN THE APCI MODE
Developing a Method for LC/MS Analysis of Testosterone

Finnigan:  LCQ Operator’s Manual        5-23
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t - tR m V - VR m

tm Vm

N′�LV�H[SUHVVHG�LQ�PXOWLSOHV�RI�WKH�YRLG�YROXPH���3HDN�HOXWLRQ�LV
WKXV�H[SUHVVHG�LQ�WHUPV�RI�N′���6HH�)LJXUH������IRU�GHILQLWLRQ�RI
WKH�WHUPV���)RU�PRVW�FKURPDWRJUDSKLF�VHSDUDWLRQV��LW�LV�GHVLUDEOH
WR�KDYH�FRPSRQHQWV�HOXWH�ZLWKLQ�D�N′�RI���WR�����7KLV�DVVXUHV�WKH
FRPSRQHQW�LV�UHWDLQHG�RQ�WKH�/&�FROXPQ�DQG�GRHV�QRW�HOXWH�LQ�WKH
YRLG�YROXPH���,W�DOVR�PLQLPL]HV�VHSDUDWLRQ�WLPH�DQG�FXWV�GRZQ�RQ
WKH�DPRXQW�RI�VROYHQW�XVHG�IRU�D�VHSDUDWLRQ�

7R�PHDVXUH�WKH�YRLG�YROXPH�RI�\RXU�/&�FROXPQ��GR�WKH�IROORZLQJ�

• 0HDVXUH�WKH�57�IRU�XQUHWDLQHG�WHVWRVWHURQH�

• $QDO\]H�WKH�FKURPDWRJUDP�LQ�([SORUH�
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Figure 5-12.  Typical chromatogram, showing the void volume peak and
relative retention times for retained solutes
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5.3.1.1 Measuring the RT for Unretained
Testosterone and Acquiring LC/MS/MS Data

8VLQJ�WKH�VDPH�06�GHWHFWRU�SDUDPHWHUV�\RX�VHW�LQ�WKH�WRSLF�
6HWWLQJ�8S�WKH�06�'HWHFWRU�IRU�$3&,�06�06�2SHUDWLRQ��XVH
WKH�IROORZLQJ�SURFHGXUH�WR�PHDVXUH�WKH�57�IRU�XQUHWDLQHG
WHVWRVWHURQH�

�� &RQQHFW�\RXU�/&�FROXPQ�WR�WKH�GLYHUW�LQMHFW��9DOFR�LQMHFWRU��DV
IROORZV�

D� &RQQHFW�RQH�HQG�RI�D�SLHFH�RI��������LQ�,'��3((.�WXELQJ
RI�DSSURSULDWH�OHQJWK�WR�SRUW���RI�WKH�GLYHUW�LQMHFW�YDOYH�
8VH�D�9DOFR�EXVKLQJ��3�1��������������DQG�IHUUXOH
�3�1��������������

E� &RQQHFW�WKH�RWKHU�HQG�RI�WKH�3((.�WXELQJ�WR�\RXU�/&
FROXPQ���8VH�WKH�DSSURSULDWH�ILWWLQJV�IRU�\RXU�SDUWLFXODU
FROXPQ�

F� &RQQHFW�RQH�HQG�RI�DQRWKHU�SLHFH�RI��������LQ�,'��3((.
WXELQJ�RI�DSSURSULDWH�OHQJWK�WR�WKH�RWKHU�HQG�RI�\RXU�/&
FROXPQ���8VH�WKH�DSSURSULDWH�ILWWLQJV�IRU�\RXU�SDUWLFXODU
FROXPQ�

G� &RQQHFW�WKH�RWKHU�HQG�RI�WKH�3((.�WXELQJ�WR�WKH�VDPSOH
LQOHW�ILWWLQJ�RQ�WKH�$3&,�VRXUFH���8VH�DQ�8SFKXUFK
)LQJHUWLJKW�ILWWLQJ��3�1��������������DQG�IHUUXOH
�3�1��������������

�� (QVXUH�\RXU�GLYHUW�LQMHFW�YDOYH�LV�ILWWHG�ZLWK�D���µ/�ORRS
EHWZHHQ�SRUW���DQG�SRUW���

�� )LOO�RQH�VROYHQW�UHVHUYRLU�RI�\RXU�/&�ZLWK������PHWKDQRO�DQG
D�VHFRQG�VROYHQW�UHVHUYRLU�ZLWK������+22���7KLV�DOORZV�\RX�WR
PHWHU�WKH�UHVHUYRLUV�WR�TXLFNO\�FKDQJH�VROYHQW�FRPSRVLWLRQ�DV
\RX�GHYHORS�\RXU�/&�PHWKRG�

�� 'HJDV�WKH�VROYHQWV�HLWKHU�E\�VSDUJLQJ�RU�E\�YDFXXP
GHJDVVLQJ�

�� 6HW�D�JUDGLHQW�RQ�WKH�/&�\RX�DUH�XVLQJ�WR�JUDGXDOO\�EULQJ�WKH
VROYHQW�FRPSRVLWLRQ�WR�����PHWKDQRO�����+22�RYHU�D���PLQ
SHULRG�
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�� 7XUQ�RQ�WKH�/&�SXPSV�WR�IOXVK�WKH�PHWKDQRO�+22�VROXWLRQ
LQWR�WKH�$3&,�VRXUFH�DW�D�IORZ�UDWH�RI�DSSUR[LPDWHO\
��P/�PLQ���

�� 2QFH�WKH�/&�UHDFKHV�WKH�GHVLUHG�VROYHQW�FRPSRVLWLRQ�RI����
PHWKDQRO�����+22��DOORZ�\RXU�FROXPQ�WR�HTXLOLEUDWH�IRU���
PLQ�DW�WKLV�VROYHQW�FRPSRVLWLRQ�

�� /RDG�WKH�WHVWRVWHURQH�VROXWLRQ�LQWR�WKH�VDPSOH�ORRS�ZLWK�WKH
GLYHUW�LQMHFW�YDOYH�LQ�WKH�/RDG�SRVLWLRQ�

�� $FTXLUH�IXOO�VFDQ�06�06�GDWD�IRU�ORRS�LQMHFWLRQV�RI
WHVWRVWHURQH��DV�IROORZV�

D� 2SHQ�WKH�$FTXLUH�'DWD�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�$FTXLUH�'DWD�EXWWRQ�LQ�WKH�,QVWUXPHQW
&RQWURO�WRROEDU���6HH�)LJXUH������

E� 6SHFLI\�WKH�QDPH�RI�WKH�UDZ�ILOH�DV�YRLG���DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�)LOHQDPH�WH[W�ER[��WKHQ�W\SH��YRLG��

F� 6SHFLI\�WKH�VDPSOH�QDPH�DV�WHVWRVWHURQH��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�6DPSOH�1DPH�WH[W�ER[��WKHQ�W\SH
WHVWRVWHURQH������PHWKDQRO�����+22�

G� 6SHFLI\�WKH�LQIRUPDWLRQ�\RX�ZDQW�WR�DSSHDU�RQ�D�KDUGFRS\
RI�WKH�GDWD��VXFK�DV�WKH�VFDQ�PRGH��LRQL]DWLRQ�PHWKRG�
VDPSOH�DPRXQW��DQG�PHWKRG�RI�VDPSOH�LQWURGXFWLRQ��DV
IROORZV�
'RXEOH�FOLFN�LQ�WKH�&RPPHQW�WH[W�ER[��WKHQ�W\SH�/&�06�
IXOO�VFDQ�06�06��DSFL��ORRS�LQMHFWLRQ������SJ�

H� 6HOHFW�WR�DFTXLUH�GDWD�FRQWLQXRXVO\�LQ�WKH�$FTXLUH�7LPH
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�&RQWLQXRXVO\�RSWLRQ�EXWWRQ�

/&4�GLVSOD\V�WKH�FXUUHQW�DFTXLVLWLRQ�VWDWXV��,GOH��LQ�WKH
$FTXLVLWLRQ�6WDWXV�JURXS�ER[�

 /HDYH�WKH�$FTXLUH�'DWD�GLDORJ�ER[�RSHQ�GXULQJ�GDWD
DFTXLVLWLRQ��EXW�PRYH�LW�WR�D�FRUQHU�RI�WKH�7XQH�3OXV
ZLQGRZ�WR�JHW�LW�RXW�RI�WKH�ZD\�
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Figure 5-13.  Acquire Data dialog box showing sample information for measuring the LC column void
volume

I� %HJLQ�DFTXLULQJ�GDWD��DV�IROORZV�
&OLFN�RQ�Start���/&4�GLVSOD\V�WKH�FXUUHQW�DFTXLVLWLRQ
VWDWXV��$FTXLVLWLRQ�LQ�3URJUHVV��LQ�WKH�$FTXLVLWLRQ�6WDWXV
JURXS�ER[�

��� ,QMHFW�WKH�WHVWRVWHURQH�VROXWLRQ�LQWR�WKH�$3&,�VRXUFH�

��� 5HWXUQ�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�/RDG�SRVLWLRQ�

/&4�GLVSOD\V�WKH�WUDFH�RI�WKH�ORRS�LQMHFWLRQV�LQ�WKH�*UDSK
YLHZ�DV�ZHOO�DV�WKH�ILOH�QDPH�DQG�GLUHFWRU\
&�?/&4?'DWD?YRLG��UDZ

 2EVHUYH�WKH�WUDFH�RI�WKH�ORRS�LQMHFWLRQ�RI�WHVWRVWHURQH�LQ�WKH
*UDSK�YLHZ���<RXU�7XQH�3OXV�ZLQGRZ�VKRXOG�QRZ�ORRN�OLNH�WKH
RQH�VKRZQ�LQ�)LJXUH������
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Figure 5-14.  Tune Plus window showing, column void volume measurement by LC/MS of testosterone
in 90% methanol:10% H2O

��� :KHQ�WKH�SHDN�LV�ILQLVKHG�HOXWLQJ�IURP�WKH�FROXPQ��VWRS�WKH
GDWD�DFTXLVLWLRQ�LQ�WKH�$FTXLUH�'DWD�JURXS�ER[��DV�IROORZV�
&OLFN�RQ�Stop�
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5.3.1.2 Analyzing the Chromatogram in Explore

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�RSHQ�D�UDZ�ILOH�DQG�DQDO\]H�WKH
FKURPDWRJUDP�DQG�PDVV�VSHFWUXP�LQ�WKH�([SORUH�ZLQGRZ�

�� 5HWXUQ�WR�WKH�1DYLJDWRU�ZLQGRZ��DV�IROORZV
)LUVW��KROG�GRZQ�WKH��$OW!�NH\���1H[W��SUHVV�WKH��7DE!�NH\
XQWLO�WKH�1DYLJDWRU�EXWWRQ�DSSHDUV���)LQDOO\��OHW�JR�RI�WKH�NH\�

�� 2SHQ�WKH�([SORUH�ZLQGRZ��DV�IROORZV�
&OLFN�RQ�WKH�([SORUH�EXWWRQ�LQ�WKH�1DYLJDWRU�WRROEDU�

�� 2SHQ�WKH�YRLG��UDZ�UDZ�ILOH��DV�IROORZV�

D� 'LVSOD\�WKH�2SHQ�/D\RXW�RU�2SHQ�5DZ�)LOH�GLDORJ�ER[��DV
IROORZV�
&KRRVH�File | Open�

E� 6HOHFW�WKH�ILOH�YRLG��UDZ�LQ�WKH�GLUHFWRU\
&�?/&4?'DWD��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
YRLG��UDZ���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�

F� 2SHQ�WKH�ILOH��DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���/&4�RSHQV�WKH�UDZ�ILOH�LQ�WKH�DFWLYH�FHOO�RI
WKH�([SORUH�ZLQGRZ�

1RWH���7KH�DFWLYH�FHOO�LV�WKH�FHOO�FRQWDLQLQJ�WKH�KLJKOLJKWHG�WDUJHW
EXWWRQ��ZKLFK�KDV�D�GDUN�EOXH�ERUGHU�DURXQG�LW�

�� ,I�\RX�KDYH�QRW�DOUHDG\�GRQH�VR��LQVHUW�D�GXSOLFDWH�FHOO�WR�WKH
ULJKW�RI�WKH�DFWLYH�ZLQGRZ��DV�IROORZV�
&KRRVH�Grid | Insert Cells | Right�

�� $FWLYDWH�WKH�ULJKW�FHOO��DV�IROORZV�
&OLFN�RQ�WKH�7DUJHW�EXWWRQ�LQ�WKH�ULJKW�FHOO�

�� 'LVSOD\�WKH�VSHFWUXP�LQ�WKH�DFWLYH�FHOO��DV�IROORZV�
&KRRVH�Display | Spectrum�

�� 'LVSOD\�WKH�PDVV�VSHFWUXP�RI�UHVHUSLQH�LQ�WKH�7DUJHW�DFWLYH
FHOO��DV�IROORZV�
)LUVW��PRYH�WKH�FXUVRU�WR�WKH�OHIW��LQDFWLYH�FHOO��FKURPDWRJUDP
GLVSOD\����7KHQ��FOLFN�RQ�WKH�SHDN�PD[LPXP�
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�� 'LVSOD\�D�PDVV�FKURPDWRJUDP�IRU�WKH�P�]�����SURGXFW�LRQ��DV
IROORZV�

D� $FWLYDWH�WKH�OHIW�KDQG�FHOO�DV�IROORZV�
&OLFN�RQ�WKH�WDUJHW�EXWWRQ�RQ�WKH�OHIW�KDQG�VLGH�RI�WKH
GLVSOD\���/&4�KLJKOLJKWV�WKH�OHIW�FHOO�ZLWK�D�EOXH�ERUGHU�

E� 2SHQ�WKH�&KURPDWRJUDP�5DQJHV�GLDORJ�ER[��DV�IROORZV�
&KRRVH�Options | Ranges���6HH�)LJXUH������

F� (QWHU�D���X�PDVV�UDQJH�DURXQG�WKH�P�]�����SURGXFW�LRQ�RI
WHVWRVWHURQH��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�0DVV�5DQJH�V��WH[W�ER[��WKHQ�W\SH�����
/&4�DXWRPDWLFDOO\�VHWV�WKH�PDVV�UDQJH�WR�������������

G� &ORVH�WKH�GLDORJ�ER[�DQG�HQWHU�WKH�PDVV�UDQJH�SDUDPHWHUV
DV�IROORZV�
&OLFN�RQ�OK.

�� 6DYH�WKH�([SORUH�ZLQGRZ�OD\RXW��DV�IROORZV�

D� 2SHQ�WKH�6DYH�/D\RXW�)LOH�$V�GLDORJ�ER[��DV�IROORZV�
&KRRVH�File | Save Layout�

E� 6SHFLI\�WKH�OD\RXW�ILOH�QDPH�DV�/&��O\W��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�)LOH�1DPH�FRPER�ER[��WKHQ�W\SH
/&��O\W�

F� 6DYH�WKH�OD\RXW�ILOH�DQG�FORVH�WKH�GLDORJ�ER[�DV�IROORZV�
&OLFN�RQ�OK�

 <RXU�([SORUH�ZLQGRZ�VKRXOG�QRZ�ORRN�VLPLODU�WR�WKH�RQH
VKRZQ�LQ�)LJXUH������
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Figure 5-15.  Chromatogram Ranges dialog box, showing the proper settings to display a m/z 253.1
mass chromatogram
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Figure 5-16.  Explore window showing the TIC (upper-left) and m/z 253.1 mass chromatogram (lower-
left) in the active cell and the full scan MS/MS spectrum of testosterone in the inactive
cell (right)

<RX�FDQ�VHH�IURP�)LJXUH������WKDW�WKH�XQUHWDLQHG�WHVWRVWHURQH
SHDN�HOXWHV�IURP�WKH�/&�FROXPQ�DW�DSSUR[LPDWHO\������PLQ�LQ
D�����PHWKDQRO�����+22�VROYHQW�V\VWHP�DW�D�IORZ�UDWH�RI
��P/�PLQ�����7KHUHIRUH��LQ�WKLV�H[DPSOH�WKH�FROXPQ�YRLG
YROXPH�LV�DSSUR[LPDWHO\������PLQ�

��� 5HVWRUH�WKH�7XQH�3OXV�ZLQGRZ�DV�IROORZV�
)LUVW��UHRSHQ�WKH�1DYLJDWRU�ZLQGRZ�E\�FKRRVLQJ�Go To |
Navigator�LQ�([SORUH���7KHQ��FOLFN�RQ�WKH�7XQH�3OXV�EXWWRQ�RQ
WKH�WRROEDU�LQ�1DYLJDWRU�

5.3.2 Adjusting the Retention Time (RT) of the LC
Peak

,Q�WKLV�H[DPSOH��\RX�DGMXVW�WKH�57�RI�WKH�/&�SHDN�IRU�WHVWRVWHURQH
E\�YDU\LQJ�WKH�RUJDQLF�DTXHRXV�VROYHQW�UDWLR���,Q�WKLV�FDVH��WKH�JRDO
LV�WR�ILQG�WKH�PHWKDQRO�+22�UDWLR�WKDW�ZLOO�UHWDLQ�WKH�WDUJHW
DQDO\WH�RQ�WKH�/&�FROXPQ�IRU�DSSUR[LPDWHO\�����WR���PLQ�
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8VH�WKH�IROORZLQJ�SURFHGXUH�WR�DGMXVW�WKH�UHWHQWLRQ�WLPH�RI
WHVWRVWHURQH�RQ�\RXU�/&�FROXPQ�

�� 6HW�D�JUDGLHQW�RQ�WKH�/&�\RX�DUH�XVLQJ�WR�JUDGXDOO\�EULQJ�WKH
VROYHQW�FRPSRVLWLRQ�WR�����PHWKDQRO�����+22�RYHU�D���PLQ
SHULRG�

�� ,I�\RX�KDYH�QRW�DOUHDG\�GRQH�VR��WXUQ�RQ�WKH�/&�SXPSV�WR
IOXVK�WKH�PHWKDQRO�+22�VROXWLRQ�LQWR�WKH�$3&,�VRXUFH�DW�D
IORZ�UDWH�RI�DSSUR[LPDWHO\���P/�PLQ���

�� 2QFH�WKH�/&�UHDFKHV�WKH�GHVLUHG�VROYHQW�FRPSRVLWLRQ�RI����
PHWKDQRO�����+22��DOORZ�\RXU�FROXPQ�WR�HTXLOLEUDWH�IRU���
PLQ�DW�WKLV�VROYHQW�FRPSRVLWLRQ�

�� /RDG�WKH�WHVWRVWHURQH�VROXWLRQ�LQWR�WKH�VDPSOH�ORRS�ZLWK�WKH
GLYHUW�LQMHFW�YDOYH�LQ�WKH�/RDG�SRVLWLRQ�

�� $FTXLUH�IXOO�VFDQ�06�06�GDWD�IRU�ORRS�LQMHFWLRQV�RI
WHVWRVWHURQH��DV�IROORZV�

D� 2SHQ�WKH�$FTXLUH�'DWD�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�$FTXLUH�'DWD�EXWWRQ�LQ�WKH�,QVWUXPHQW
&RQWURO�WRROEDU�LQ�WKH�7XQH�3OXV�ZLQGRZ���6HH
)LJXUH������

E� 6SHFLI\�WKH�QDPH�RI�WKH�UDZ�ILOH�DV�/&��LQ�WKH�$FTXLUH
'DWD�GLDORJ�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�)LOHQDPH�WH[W�ER[��WKHQ�W\SH��/&��

Figure 5-17.  Acquire Data dialog box showing sample information for LC/MS data acquisition   

F� 6SHFLI\�WKH�VDPSOH�QDPH�DV�WHVWRVWHURQH��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�6DPSOH�1DPH�WH[W�ER[��WKHQ�W\SH
WHVWRVWHURQH�
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G� 6SHFLI\�WKH�LQIRUPDWLRQ�\RX�ZDQW�WR�DSSHDU�RQ�D�KDUGFRS\
RI�WKH�GDWD��VXFK�DV�WKH�VFDQ�PRGH��LRQL]DWLRQ�PHWKRG�
VDPSOH�DPRXQW��DQG�PHWKRG�RI�VDPSOH�LQWURGXFWLRQ��DV
IROORZV�
'RXEOH�FOLFN�LQ�WKH�&RPPHQW�WH[W�ER[��WKHQ�W\SH�/&�06�
IXOO�VFDQ�06�06��DSFL��ORRS�LQM�������SJ�

H� 6HOHFW�WR�DFTXLUH�GDWD�FRQWLQXRXVO\�LQ�WKH�$FTXLUH�7LPH
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�&RQWLQXRXVO\�RSWLRQ�EXWWRQ�

 /&4�GLVSOD\V�WKH�FXUUHQW�DFTXLVLWLRQ�VWDWXV��,GOH��LQ�WKH
$FTXLVLWLRQ�6WDWXV�JURXS�ER[�

I� %HJLQ�DFTXLULQJ�GDWD��DV�IROORZV�
&OLFN�RQ�Start��/&4�GLVSOD\V�WKH�FXUUHQW�DFTXLVLWLRQ
VWDWXV��$FTXLVLWLRQ�LQ�3URJUHVV��LQ�WKH�$FTXLVLWLRQ�6WDWXV
JURXS�ER[�

�� ,QMHFW�WKH�WHVWRVWHURQH�VROXWLRQ�LQWR�WKH�$3&,�VRXUFH�

�� 5HWXUQ�WKH�GLYHUW�LQMHFW�YDOYH�WR�WKH�/RDG�SRVLWLRQ�

 /&4�GLVSOD\V�WKH�WUDFH�RI�WKH�ORRS�LQMHFWLRQV�LQ�WKH�*UDSK
YLHZ�DV�ZHOO�DV�WKH�ILOH�QDPH�DQG�GLUHFWRU\
&�?/&4?'DWD?/&��UDZ�

 2EVHUYH�WKH�WUDFH�RI�WKH�WHVWRVWHURQH�SHDN�LQ�WKH�*UDSK�YLHZ�
<RXU�7XQH�3OXV�ZLQGRZ�VKRXOG�QRZ�ORRN�OLNH�WKH�RQH�VKRZQ
LQ�)LJXUH������

�� :KHQ�WKH�SHDN�LV�ILQLVKHG�HOXWLQJ�IURP�WKH�FROXPQ��VWRS�WKH
GDWD�DFTXLVLWLRQ�LQ�WKH�$FTXLUH�'DWD�JURXS�ER[��DV�IROORZV�
&OLFN�RQ�Stop�



DEVELOPING METHODS FOR LC/MS/MS ANALYSIS OF TESTOSTERONE IN THE APCI MODE
Developing a Method for LC/MS Analysis of Testosterone

5-34        Finnigan:  LCQ Operator’s Manual

Figure 5-18.  Tune Plus window, showing LC/MS analysis of testosterone in real-time
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5.3.2.1 Analyzing the Chromatogram in Explore

�� 5HWXUQ�WR�WKH�([SORUH�ZLQGRZ�DV�IROORZV�
)LUVW��KROG�GRZQ�WKH��$OW!�NH\���1H[W��SUHVV�WKH��7DE!�NH\
XQWLO�WKH�([SORUH�EXWWRQ�DSSHDUV���)LQDOO\��OHW�JR�RI�WKH��$OW!
NH\�

�� 2SHQ�WKH�/&��UDZ�UDZ�ILOH��DV�IROORZV�

D� 'LVSOD\�WKH�2SHQ�/D\RXW�RU�2SHQ�5DZ�)LOH�GLDORJ�ER[��DV
IROORZV�
&KRRVH�File | Open�

E� 6HOHFW�WKH�ILOH�/&��UDZ�LQ�WKH�GLUHFWRU\
&�?/&4?'DWD��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
/&��UDZ���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�

F� 2SHQ�WKH�ILOH��DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���/&4�RSHQV�WKH�UDZ�ILOH�LQ�WKH�DFWLYH�FHOO�RI
WKH�([SORUH�ZLQGRZ�

7KH�RSHQ�OD\RXW�ILOH��/&��O\W��DXWRPDWLFDOO\�GLVSOD\V�WKH�UDZ�ILOH�LQ
WKH�SUHYLRXVO\�VDYHG�FHOO�OD\RXW�DQG�DXWRPDWLFDOO\�XSGDWHV
FKURPDWRJUDP�DQG�VSHFWUXP�UDQJHV�DQG�DQ\�RWKHU�RSWLRQV�VWRUHG
LQ�WKH�OD\RXW�ILOH�

<RXU�([SORUH�ZLQGRZ�VKRXOG�QRZ�ORRN�VLPLODU�WR�WKH�RQH�VKRZQ�LQ
)LJXUH������
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Figure 5-19.  Explore window showing the TIC (upper-left) and m/z 253.1 mass chromatogram (lower-
left) in the active cell and the full scan MS/MS spectrum of testosterone in the inactive
cell (right)

<RX�FDQ�VHH�IURP��WKDW�WKH�WHVWRVWHURQH�SHDN�HOXWHV�IURP�WKH�/&
FROXPQ�DW�DSSUR[LPDWHO\�����PLQ�LQ�D�����PHWKDQRO�����+22
VROYHQW�V\VWHP�DW�D�IORZ�UDWH�RI���P/�PLQ�����,W�LV�WKHUHIRUH
QHFHVVDU\�WR�GHFUHDVH�WKH�UHWHQWLRQ�RI�WKH�WDUJHW�DQDO\WH�RQ�WKH�/&
FROXPQ�E\�LQFUHDVLQJ�WKH�RUJDQLF�UDWLR�LQ�WKH�VROYHQW�V\VWHP�DQG
UHSHDWLQJ�WKH�VDPH�SURFHGXUH�WR�GHWHUPLQH�WKH�REVHUYHG�57�XVLQJ
WKH�QHZ�VROYHQW�V\VWHP�

7U\�LQFUHDVLQJ�WKH�RUJDQLF�UDWLR�WR�����PHWKDQRO�����+22�DQG
UHSHDW�WKH�DERYH�SURFHGXUH���&RQWLQXH�LQFUHDVLQJ�WKH�DPRXQW�RI
PHWKDQRO�LQ�WKH�VROYHQW�XQWLO�WKH�WHVWRVWHURQH�/&�SHDN�HOXWHV�DW
DSSUR[LPDWHO\�����PLQ�
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������6HWWLQJ�WKH�$XWRVDPSOHU�3DUDPHWHUV������������������������������������������������������������������������
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����5XQQLQJ�D�6DPSOH�/LVW�8VLQJ�WKH�6DPSOH�/LVW�:LQGRZ������������������������������������������������ ����
����0RQLWRULQJ�$FTXLVLWLRQ�RI�5DZ�)LOHV�LQ�WKH�1DYLJDWRU�:LQGRZ ������������������������������������ ����

List of Illustrations

)LJXUH�������([SHULPHQW�0HWKRG�ZLQGRZ��VKRZLQJ�WKH�PHWKRG�VXPPDU\�IRU�DQ�XQWLWOHG
([SHULPHQW�0HWKRG����������������������������������������������������������������������������������������������������

)LJXUH�������$XWRVDPSOHU�GLDORJ�ER[��VKRZLQJ�WKH�GHIDXOW�LQMHFWLRQ�YROXPH�VHW�WR����µ/������������
)LJXUH�������6HWXS�+3/&�GLDORJ�ER[��VKRZLQJ�WKH�SURSHU�VHWWLQJV�IRU�/&�06�DQDO\VLV�RI

WHVWRVWHURQH�����������������������������������������������������������������������������������������������������������������
)LJXUH�������/&�&ROXPQ�6ROYHQW�,QIRUPDWLRQ�GLDORJ�ER[��VKRZLQJ�W\SLFDO�FROXPQ�DQG

VROYHQWV�XVHG�IRU�/&�06�DQDO\VLV�RI�WHVWRVWHURQH �����������������������������������������������������
)LJXUH�������06�'HWHFWRU�6HWXS�GLDORJ�ER[��VKRZLQJ�WKH�SURSHU�VHWWLQJV�IRU�DOWHUQDWLQJ

SURGXFW�LRQ�VFDQV�IRU�WDUJHW�DQDO\WH�DQG�LQWHUQDO�VWDQGDUG �������������������������������������
)LJXUH�������6HW�3DUHQW�0DVV�GLDORJ�ER[��VKRZLQJ�WKH�SURSHU�VHWWLQJV�IRU�GHWHFWLRQ�RI�WKH

WHVWRVWHURQH�SURGXFW�LRQV �������������������������������������������������������������������������������������� ����
)LJXUH�������6DPSOH�/LVW�ZLQGRZ��VKRZLQJ�WKH�6DPSOH�/LVW�PHWKRG�WFXUYH�VOG���������������������� ����
)LJXUH�������5XQ�6DPSOH�/LVW�GLDORJ�ER[��VKRZLQJ�WKH�SURSHU�VHWWLQJV�WR�VWDUW�DQ

DQDO\VLV ������������������������������������������������������������������������������������������������������������������ ����
)LJXUH�������6WDWXV�YLHZ��OHIW��DQG�'DWD�YLHZ��ULJKW��RI�WKH�1DYLJDWRU�ZLQGRZ��VKRZLQJ�D

UHDO�WLPH�GLVSOD\�EHIRUH�DXWRVDPSOHU�LQMHFWLRQ ���������������������������������������������������� ����
)LJXUH��������6WDWXV�YLHZ��OHIW��DQG�'DWD�YLHZ��ULJKW��RI�WKH�1DYLJDWRU�ZLQGRZ��VKRZLQJ

D�UHDO�WLPH�VSHFWUXP�DQG�FKURPDWRJUDP�WUDFH �������������������������������������������������� ����





LC/MS/MS ANALYSIS OF SAMPLES IN A MIXTURE WITH AUTOSAMPLER INJECTION

Finnigan:  LCQ Operator’s Manual        6-1

6. LC/MS/MS ANALYSIS OF SAMPLES IN A MIXTURE WITH
AUTOSAMPLER INJECTION

7KLV�FKDSWHU�SURYLGHV�LQVWUXFWLRQV�IRU�WKH�/&�06�06�DQDO\VLV�RI
VDPSOHV�LQ�D�PL[WXUH�ZLWK�DXWRVDPSOHU�LQMHFWLRQ���,Q�WKLV�H[DPSOH
\RX�LGHQWLI\�DQG�TXDQWLWDWH�WHVWRVWHURQH�DQG�D�GHXWHULXP�ODEHOHG
LQWHUQDO�VWDQGDUG�LQ�WKH�IXOO�VFDQ�$3&,�06�06�PRGH�
$OWHUQDWLYHO\��\RX�FDQ�DQDO\]H�DQ\�WDUJHW�DQDO\WH�DQG�LQWHUQDO
VWDQGDUG�FRPELQDWLRQ�IRU�\RXU�SDUWLFXODU�DSSOLFDWLRQ�XVLQJ�WKH
VDPH�SURFHGXUH�

,Q�WKLV�H[DPSOH��WHVWRVWHURQH�DQG�G��WHVWRVWHURQH�FRHOXWH�IURP�DQ
/&�DQDO\WLFDO�FROXPQ���,W�LV�WKHUHIRUH�QHFHVVDU\�WR�SHUIRUP
DOWHUQDWLQJ�SURGXFW�LRQ�VFDQV�WR�FROOHFW�GDWD�LQ�D�VLQJOH
DFTXLVLWLRQ���7R�DFTXLUH�GDWD�XVLQJ�DOWHUQDWLQJ�SURGXFW�LRQ�VFDQV
ZLWK�DXWRVDPSOHU�LQMHFWLRQ��\RX�QHHG�WR�XVH�DQ�([SHULPHQW
0HWKRG�DQG�UXQ�LQ�WKH�1DYLJDWRU�ZLQGRZ�

7R�VHW�XS�DQ�([SHULPHQW�0HWKRG�DQG�DFTXLUH�GDWD�LQ�WKH
1DYLJDWRU�ZLQGRZ��\RX�GR�WKH�IROORZLQJ�

• &UHDWH�DQ�([SHULPHQW�0HWKRG�LQ�WKH�([SHULPHQW�0HWKRG
ZLQGRZ�

• 5XQ�D�6DPSOH�/LVW�XVLQJ�WKH�6DPSOH�/LVW�ZLQGRZ�

• 0RQLWRU�DFTXLVLWLRQ�RI�UDZ�ILOHV�LQ�WKH�1DYLJDWRU�ZLQGRZ�

1RWH���%HIRUH�\RX�EHJLQ�DQ\�RI�WKH�SURFHGXUHV�RXWOLQHG�LQ�WKLV
FKDSWHU��HQVXUH�WKH�IROORZLQJ���<RXU�$3&,�06�V\VWHP�LV�SURSHUO\
VHW�XS�DV�GHVFULEHG�LQ�WKH�FKDSWHU���7XQLQJ�LQ�WKH�$3&,�06
0RGH�

�
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6.1 Creating an Experiment Method in the
Experiment Method Window

,Q�WKLV�H[DPSOH�\RX�FUHDWH�DQ�([SHULPHQW�0HWKRG��DQG�QDPH�LW
WFXUYH�HPG���7KLV�LV�WKH�([SHULPHQW�0HWKRG�\RX�XVH�IRU�/&�06
DQDO\VLV�RI�D�PL[WXUH�RI�WHVWRVWHURQH�DQG�G��WHVWRVWHURQH���7KH
([SHULPHQW�0HWKRG�LV�WKH�VSHFLILF�VHW�RI�SDUDPHWHUV�XVHG�WR
RSHUDWH�WKH�DXWRVDPSOHU��/&�SXPSV��DQG�06�GHWHFWRU�GXULQJ�DQ
DQDO\VLV���,QVWUXFWLRQV�DUH�SURYLGHG�IRU�WKH�IROORZLQJ�

• 2SHQLQJ�WKH�([SHULPHQW�0HWKRG�ZLQGRZ

• 6HWWLQJ�WKH�DXWRVDPSOHU�SDUDPHWHUV

• 6HWWLQJ�WKH�/&�SDUDPHWHUV

• 6HWWLQJ�WKH�/&�FROXPQ�VROYHQW�LQIRUPDWLRQ

• 6HWWLQJ�WKH�06�GHWHFWRU�SDUDPHWHUV

6.1.1 Opening the Experiment Method Window

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�RSHQ�WKH�([SHULPHQW�0HWKRG
ZLQGRZ�

�� 2SHQ�WKH�/&4�GDWD�V\VWHP��DV�IROORZV�
'RXEOH�FOLFN�RQ�WKH�/&4�1DYLJDWRU�LFRQ�LQ�WKH�/&4�SURJUDP
JURXS�LQ�WKH�3URJUDP�0DQDJHU�

�� 2SHQ�WKH�([SHULPHQW�0HWKRG�ZLQGRZ��DV�IROORZV�
&OLFN�RQ�WKH�([SHULPHQW�0HWKRG�EXWWRQ�LQ�WKH�1DYLJDWRU
WRROEDU�

�� (QVXUH�WKDW�/&4�GLVSOD\V�DQ�([SHULPHQW�0HWKRG�ZLQGRZ
VLPLODU�WR�WKH�RQH�VKRZQ�LQ�)LJXUH�����
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Figure 6-1.  Experiment Method window, showing the method summary for an untitled Experiment
Method

6.1.2 Setting the Autosampler Parameters

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�VHW�WKH�DXWRVDPSOHU�SDUDPHWHUV�

�� 2SHQ�WKH�$XWRVDPSOHU�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�6HWXS�$XWRVDPSOHU�EXWWRQ�LQ�WKH�WRROEDU�
6HH�)LJXUH�����

�� )RU�WKLV�H[DPSOH��OHDYH�WKH�GHIDXOW�LQMHFWLRQ�YROXPH�VHW�WR�LWV
GHIDXOW�YDOXH�RI������µ/�
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Figure 6-2.  Autosampler dialog box, showing the default injection
volume set to 10 µL

�� (QWHU�WKH�DXWRVDPSOHU�VHWWLQJV�DQG�FORVH�WKH�GLDORJ�ER[��DV
IROORZV�
&OLFN�RQ�OK�

6.1.3 Setting the LC Parameters

,Q�WKLV�H[DPSOH��\RX�VHW�WKH�IROORZLQJ�/&�SDUDPHWHUV�IRU�/&�06
DQDO\VLV�RI�WHVWRVWHURQH�DQG�G��WHVWRVWHURQH�XVLQJ�WKH�UHVXOWV�\RX
REWDLQHG�LQ�WKH�WRSLF���'HYHORSLQJ�D�0HWKRG�IRU�/&�06
$QDO\VLV�RI�7HVWRVWHURQH��LQ�WKH�FKDSWHU��'HYHORSLQJ�0HWKRGV
IRU�/&�06�06�$QDO\VLV�RI�7HVWRVWHURQH�LQ�WKH�$3&,�0RGH�

6HW�WKH�/&�SDUDPHWHUV�DV�IROORZV�

�� 2SHQ�WKH�6HWXS�+3/&�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�6HWXS�+3/&�EXWWRQ�LQ�WKH�WRROEDU���6HH
)LJXUH�����

�� 6HW�DQ�/&�UXQ�WLPH�RI���PLQ��DV�IROORZV�
)LUVW��OHDYH�WKH�WLPH�LQ�URZ���VHW�WR�LWV�GHIDXOW�YDOXH�RI�����PLQ�
1H[W��GRXEOH�FOLFN�LQ�WKH�7LPH�WH[W�ER[�LQ�URZ����WKHQ�W\SH�����

�� 6HW�D�FRQVWDQW�IORZ�UDWH�RI�����P/�PLQ���DV�IROORZV�
)LUVW��GRXEOH�FOLFN�LQ�WKH�)ORZ�5DWH�WH[W�ER[�LQ�URZ����WKHQ�W\SH
������1H[W��GRXEOH�FOLFN�LQ�WKH�)ORZ�5DWH�WH[W�ER[�LQ�URZ����WKHQ
W\SH�����

�� 6HW�D�FRQVWDQW�FRPSRVLWLRQ�RI�PRELOH�SKDVH��LVRFUDWLF
FRQGLWLRQV��GXULQJ�WKH�/&�UXQ�XVLQJ�WKH�DTXHRXV�RUJDQLF�UDWLR
\RX�GHWHUPLQHG�EHIRUH��DV�IROORZV�
)LUVW��GRXEOH�FOLFN�LQ�WKH��%�WH[W�ER[�LQ�URZ����WKHQ�W\SH�WKH
SHUFHQWDJH�RI�%��&+32+��\RX�ZDQW�LQ�WKH�VROYHQW�PL[WXUH�
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�� 1H[W��SUHVV�WKH��(QWHU!�RU��7DE!�NH\���/&4�DXWRPDWLFDOO\
VHWV�WKH��$��+22��LQ�WKH�VROYHQW�PL[WXUH�

1RWH���,Q�WKH�6HWXS�+3/&�GLDORJ�ER[�VROYHQW�$�DXWRPDWLFDOO\
FKDQJHV�ZKHQ�\RX�VHW�WKH�SHUFHQWDJH�V��RI�RWKHU�VROYHQW�V��LQ�WKH
PL[WXUH��VR�WKDW�WKH�ILQDO�FRPSRVLWLRQ�LV�DOZD\V�HTXDO�WR������

�� )RU�WKLV�H[DPSOH��OHDYH�WKH�PLQLPXP�/&�SUHVVXUH�VHW�WR�LWV
GHIDXOW�YDOXH�RI�����SVL�

�� 6HW�D�PD[LPXP�/&�SUHVVXUH�RI������SVL�LQ�WKH�/&�3UHVVXUH
JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�,Q�WKH�0D[�WH[W�ER[��WKHQ�W\SH������

 <RXU�6HWXS�+3/&�GLDORJ�ER[�VKRXOG�ORRN�VLPLODU�WR�WKH�RQH
VKRZQ�LQ�)LJXUH�����

�� (QWHU�WKH�/&�VHWWLQJV�DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�
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Figure 6-3.  Setup HPLC dialog box, showing the proper settings for
LC/MS analysis of testosterone

6.1.4 Entering the LC Column and Solvent
Information

(QWHU�WKH�/&�FROXPQ�DQG�VROYHQW�LQIRUPDWLRQ�DFFRUGLQJ�WR�\RXU
SDUWLFXODU�/&�FROXPQ�DQG�WKH�VROYHQWV�\RX�DUH�XVLQJ��DV�IROORZV�

�� 2SHQ�WKH�/&�&ROXPQ�6ROYHQW�,QIRUPDWLRQ�GLDORJ�ER[��DV
IROORZV�
&OLFN�RQ�WKH�6HWXS�&ROXPQ�6ROYHQW�,QIR�EXWWRQ�LQ�WKH�WRROEDU�
6HH�)LJXUH�����

�� (QWHU�WKH�VROYHQW�QDPHV�LQ�WKH�6ROYHQW�1DPHV�JURXS�ER[��DV
IROORZV�
)LUVW��FOLFN�LQ�WH[W�ER[�$��WKHQ�W\SH�+�2���1H[W��FOLFN�LQ�WH[W
ER[�%��WKHQ�W\SH�&+�2+�

�� (QWHU�WKH�W\SH�RI�FROXPQ�\RX�DUH�XVLQJ�LQ�WKH�/&�&ROXPQ
JURXS�ER[��DV�IROORZV�
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&OLFN�LQ�WKH�&ROXPQ�7\SH�WH[W�ER[��WKHQ�W\SH�WKH�QDPH�RI�\RXU
SDUWLFXODU�/&�FROXPQ�

�� (QWHU�WKH�LQQHU�GLDPHWHU�RI�WKH�FROXPQ�\RX�DUH�XVLQJ��DV
IROORZV�
&OLFN�LQ�WKH�,'�WH[W�ER[�LQ�WKH�/&�&ROXPQ�JURXS�ER[��WKHQ
W\SH�WKH�LQQHU�GLDPHWHU�RI�\RXU�SDUWLFXODU�FROXPQ�

�� (QWHU�WKH�OHQJWK�RI�WKH�FROXPQ�\RX�DUH�XVLQJ��DV�IROORZV�
&OLFN�LQ�WKH�/HQJWK�WH[W�ER[�LQ�WKH�/&�&ROXPQ�JURXS�ER[��WKHQ
W\SH�WKH�OHQJWK�RI�\RXU�SDUWLFXODU�FROXPQ�

�� (QWHU�WKH�/&�FROXPQ�DQG�VROYHQW�LQIRUPDWLRQ�DQG�FORVH�WKH
GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

Figure 6-4.  LC Column/Solvent Information dialog box, showing typical
column and solvents used for LC/MS analysis of
testosterone
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6.1.5 Setting the MS Detector Parameters

,Q�WKLV�H[DPSOH�\RX�SHUIRUP�/&�06�DQDO\VLV�RQ�D�PL[WXUH�RI
WHVWRVWHURQH�DQG�DQ�LVRWRSLFDOO\�ODEHOHG�LQWHUQDO�VWDQGDUG��G��
WHVWRVWHURQH���$OWHUQDWLYHO\��\RX�FDQ�DQDO\]H�DQ\�WDUJHW�DQDO\WH
DQG�LQWHUQDO�VWDQGDUG�FRPELQDWLRQ�IRU�\RXU�SDUWLFXODU�DSSOLFDWLRQ
XVLQJ�WKH�VDPH�SURFHGXUH�

%HFDXVH�LQ�WKLV�H[DPSOH��WKH�WDUJHW�DQDO\WH��WHVWRVWHURQH��DQG�WKH
LQWHUQDO�VWDQGDUG��G��WHVWRVWHURQH��DUH�VWUXFWXUDOO\�LGHQWLFDO��DQG
GLIIHU�RQO\�LQ�WKHLU�PROHFXODU�ZHLJKWV��WKH\�FR�HOXWH�IURP�DQ�/&
FROXPQ���7R�GHWHFW�ERWK�WKH�WDUJHW�DQDO\WH�DQG�LQWHUQDO�VWDQGDUG
LQ�WKH�VDPH�DFTXLVLWLRQ��\RX�VHW�XS�WKH�06�GHWHFWRU�WR�KDYH�RQH
VFDQ�VHJPHQW�FRQWDLQLQJ���VFDQ�HYHQWV���$�VFDQ�VHJPHQW�UHIHUV�WR�D
WLPH�SHULRG�GXULQJ�WKH�FKURPDWRJUDSKLF�UXQ���6LQFH�ERWK
FRPSRXQGV�HOXWH�DW�WKH�VDPH�UHWHQWLRQ�WLPH��RQO\�RQH�VFDQ
VHJPHQW�LV�QHFHVVDU\���6FDQ�HYHQW���FRQWDLQV�VFDQ�VHWWLQJV�IRU
GHWHFWLRQ�RI�WKH�WDUJHW�DQDO\WH��DQG�VFDQ�HYHQW���FRQWDLQV�VHWWLQJV
IRU�GHWHFWLRQ�RI�WKH�LQWHUQDO�VWDQGDUG���'XULQJ�DQ�DFTXLVLWLRQ��WKH
06�GHWHFWRU�FRQWLQXRXVO\�DOWHUQDWHV�WKH�VFDQ�HYHQWV�VXFK�WKDW�LW
GHWHFWV�WKH�WDUJHW�DQDO\WH�SURGXFW�LRQV�����RI�WKH�WLPH��DQG�WKH
LQWHUQDO�VWDQGDUG�SURGXFW�LRQV�����RI�WKH�WLPH�

8VH�WKH�IROORZLQJ�SURFHGXUH�WR�VHW�WKH�06�'HWHFWRU�SDUDPHWHUV�

�� 2SHQ�WKH�06�'HWHFWRU�6HWXS�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�6HWXS�06�'HWHFWRU�EXWWRQ�LQ�WKH�WRROEDU�
6HH�)LJXUH�����

�� 6HW�WKH�WRWDO�DFTXLVLWLRQ�WLPH�WR���PLQ�LQ�WKH�5XQ�6HWWLQJV
JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�06�$FTXLUH�7LPH�WH[W�ER[��WKHQ�W\SH���

�� 6HW�WKH�WRWDO�QXPEHU�RI�VHJPHQWV�WR����DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�6HJPHQWV�VSLQ�ER[��WKHQ�W\SH���

�� 6HOHFW�WKH�WHVWRVWHURQH�WXQ�7XQH�0HWKRG�IRU�WKH�DFWLYH
VHJPHQW��DV�IROORZV�

D� 'LVSOD\�WKH�2SHQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�%URZVH�EXWWRQ�LQ�WKH�6HJPHQW�6HWWLQJV�JURXS
ER[�

E� 6HOHFW�WKH�ILOH�WHVWRVWHURQH�WXQ�LQ�WKH�GLUHFWRU\
&�?/&4?0HWKRGV��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
WHVWRVWHURQH�WXQ���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�
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Figure 6-5.  MS Detector Setup dialog box, showing the proper settings for alternating product ion
scans for target analyte and internal standard

F� (QWHU�WKH�ILOH��DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���/&4�GLVSOD\V
&�?/&4?0HWKRGV?WHVWRVWHURQH�WXQ�LQ�WKH�7XQH�0HWKRG
WH[W�ER[�

�� 6HW�WKH�QXPEHU�RI�VFDQ�HYHQWV�IRU�WKH�WLPH�VHJPHQW�WR���LQ�WKH
6HJPHQW�6HWWLQJV�JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�6FDQ�(YHQWV�VSLQ�ER[��WKHQ�W\SH���

�� 6HW�WKH�VFDQ�SDUDPHWHUV�IRU�WHVWRVWHURQH�LQ�WKH�6FDQ�(YHQW
6HWWLQJV�JURXS�ER[��DV�IROORZV�
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D� $FWLYDWH�WKH�6FDQ�(YHQW���EDU�LQ�WKH�6HJPHQW�6HWWLQJV
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�(YHQW���EDU�

E� 6HOHFW�WKH�06�06�VFDQ�SRZHU�LQ�WKH�6FDQ�(YHQW�6HWWLQJV
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�3RZHU��06�06�RSWLRQ�EXWWRQ�

F� 6HOHFW�WKH�3RVLWLYH�LRQ�SRODULW\��DV�IROORZV�
&OLFN�RQ�WKH�3RODULW\��3RVLWLYH�RSWLRQ�EXWWRQ�

G� 6HOHFW�WKH�IXOO�VFDQ�PRGH��DV�IROORZV�
&OLFN�RQ�WKH�)XOO�RSWLRQ�EXWWRQ�

H� 6HW�WKH�PDVV�UDQJH�WR�P�]����WR������DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�0DVV�5DQJH�WH[W�ER[��WKHQ�W\SH
�������

I� )RU�WKLV�H[DPSOH��OHDYH�WKH�VRXUFH�&,'�VHW�WR�LWV�GHIDXOW
YDOXH�RI�2II�

�� 6HW�WKH�SDUHQW�PDVV��LVRODWLRQ�ZLGWK�DQG�UHODWLYH�FROOLVLRQ
HQHUJ\�WR�WKH�YDOXH�GHWHUPLQHG�LQ�WKH�WRSLF���'HWHUPLQLQJ
WKH�5HODWLYH�&ROOLVLRQ�(QHUJ\�IRU�DQ�06�06
([SHULPHQW��LQ�WKH�FKDSWHU���'HYHORSLQJ�0HWKRGV�IRU
/&�06�06�$QDO\VLV�RI�7HVWRVWHURQH�LQ�WKH�$3&,�0RGH�
DV�IROORZV�

D� 'LVSOD\�WKH�6HW�3DUHQW�0DVV�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�3DUHQW�0DVVHV�EXWWRQ�LQ�WKH�6FDQ�(YHQW
6HWWLQJV�JURXS�ER[��6HH�)LJXUH�����

E� 6HW�WKH�SDUHQW�PDVV�WR�WKH�SDUHQW�PDVV�RI�WHVWRVWHURQH�
P�]��������DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�3DUHQW�0DVV�WH[W�ER[��WKHQ�W\SH�������

F� 6HW�WKH�LVRODWLRQ�ZLGWK�WR�P�]������DV�IROORZV���'RXEOH�
FOLFN�LQ�WKH�,VRODWLRQ�:LGWK�WH[W�ER[��WKHQ�W\SH�����

G� 6HW�WKH�5HODWLYH�&ROOLVLRQ�(QHUJ\�WR������DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�5HODWLYH�&ROOLVLRQ�(QHUJ\�VSLQ�ER[�
WKHQ�W\SH����
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Figure 6-6.  Set Parent Mass dialog box, showing the proper settings for
detection of the testosterone product ions

H� (QWHU�WKH�SDUDPHWHUV�DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

�� 6HW�WKH�VFDQ�SDUDPHWHUV�IRU�G��WHVWRVWHURQH�LQ�WKH�6FDQ�(YHQW
6HWWLQJV�JURXS�ER[��DV�IROORZV�

F� $FWLYDWH�WKH�6FDQ�(YHQW���EDU�LQ�WKH�6HJPHQW�6HWWLQJV
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�(YHQW���EDU�

G� 6HOHFW�WKH�06�06�VFDQ�SRZHU�LQ�WKH�6FDQ�(YHQW�6HWWLQJV
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�3RZHU��06�06�RSWLRQ�EXWWRQ�

H� 6HOHFW�WKH�3RVLWLYH�LRQ�SRODULW\��DV�IROORZV�
&OLFN�RQ�WKH�3RODULW\��3RVLWLYH�RSWLRQ�EXWWRQ�

I� 6HOHFW�WKH�IXOO�VFDQ�PRGH��DV�IROORZV�
&OLFN�RQ�WKH�6FDQ�0RGH��)XOO�RSWLRQ�EXWWRQ�

J� 6HW�WKH�PDVV�UDQJH�WR�P�]����WR������DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�0DVV�5DQJH�WH[W�ER[��WKHQ�W\SH
�������

K� )RU�WKLV�H[DPSOH��OHDYH�VRXUFH�&,'�VHW�WR�LWV�GHIDXOW�YDOXH
RI�2II�

�� 6HW�WKH�SDUHQW�PDVV��LVRODWLRQ�ZLGWK�DQG�UHODWLYH�FROOLVLRQ
HQHUJ\�WR�WKH�YDOXHV�GHWHUPLQHG�LQ�WKH�WRSLF���'HWHUPLQLQJ
WKH�5HODWLYH�&ROOLVLRQ�(QHUJ\�IRU�DQ�06�06
([SHULPHQW��LQ�WKH�FKDSWHU���'HYHORSLQJ�0HWKRGV�IRU
/&�06�06�$QDO\VLV�RI�7HVWRVWHURQH�LQ�WKH�$3&,�0RGH�
DV�IROORZV�
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D� 'LVSOD\�WKH�6HW�3DUHQW�0DVV�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�3DUHQW�0DVVHV�EXWWRQ�LQ�WKH�6FDQ�(YHQW
6HWWLQJV�JURXS�ER[�

E� 6HW�WKH�SDUHQW�PDVV�WR�WKH�SDUHQW�PDVV�RI
G��WHVWRVWHURQH��P�]��������DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�3DUHQW�0DVV�WH[W�ER[��WKHQ�W\SH�������

F� 6HW�WKH�LVRODWLRQ�ZLGWK�WR�P�]������DV�IROORZV��'RXEOH�FOLFN
LQ�WKH�,VRODWLRQ�:LGWK�WH[W�ER[��WKHQ�W\SH�����

G� 6HW�WKH�5HODWLYH�&ROOLVLRQ�(QHUJ\�WR������DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�5HODWLYH�&ROOLVLRQ�(QHUJ\�VSLQ�ER[��
WKHQ�W\SH����

H� (QWHU�WKH�SDUDPHWHUV�DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

<RXU�06�'HWHFWRU�6HWXS�GLDORJ�ER[�VKRXOG�ORRN�VLPLODU�WR�WKH�RQH
VKRZQ�LQ�)LJXUH�����
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6.2 Running a Sample List Using the
Sample List Window

7R�VWDUW�DQ�DFTXLVLWLRQ��\RX�UXQ�D�6DPSOH�/LVW���7KH�6DPSOH�/LVW
FRQWDLQV�DOO�RI�WKH�PHWKRGV�QHHGHG�WR�UXQ�\RXU�SDUWLFXODU�DQDO\VLV�
<RX�UXQ�WKH�6DPSOH�/LVW�DQG�WKHQ�PRQLWRU�GDWD�DFTXLVLWLRQ�LQ�WKH
1DYLJDWRU�ZLQGRZ���<RX�DQDO\]H�WKH�FDOLEUDWLRQ�VWDQGDUGV�\RX
SUHSDUH�LQ�$SSHQGL[�$���6DPSOH�)RUPXODWLRQV���7KH�/&4�GDWD
V\VWHP�FRQWDLQV�D�FXVWRPL]HG�6DPSOH�/LVW��WFXUYH�VOG��ZKLFK�\RX
FDQ�XVH�WR�SHUIRUP�DQ�/&�06�06�DQDO\VLV�RI�WHVWRVWHURQH�DQG�G��
WHVWRVWHURQH�

7R�UXQ�D�6DPSOH�/LVW��GR�WKH�IROORZLQJ�

�� 2SHQ�WKH�6DPSOH�/LVW�ZLQGRZ�IURP�WKH�([SHULPHQW�0HWKRG
ZLQGRZ��DV�IROORZV�
&KRRVH�Go To | Sample List���6HH�)LJXUH�����

�� 2SHQ�WKH�WFXUYH�VOG�6DPSOH�/LVW��WKH�6DPSOH�/LVW�\RX�XVH�WR
DQDO\]H�WKH�WHVWRVWHURQH�DQG�G��WHVWRVWHURQH�FDOLEUDWLRQ
OHYHOV��DV�IROORZV�

D� 'LVSOD\�WKH�2SHQ�GLDORJ�ER[��DV�IROORZV�
&KRRVH�File | Open�

E� 6HOHFW�WKH�ILOH�WFXUYH�VOG�LQ�WKH�GLUHFWRU\
&�?/&4?0HWKRGV��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
WFXUYH�VOG���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�

F� 2SHQ�WKH�ILOH��DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

<RXU�6DPSOH�/LVW�ZLQGRZ�VKRXOG�ORRN�OLNH�WKH�RQH�VKRZQ
LQ�)LJXUH�����
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Figure 6-7.  Sample List window, showing the Sample List method tcurve.sld

�� 7R�UXQ�WKH�6DPSOH�/LVW�DQG�VWDUW�WKH�DQDO\VLV��GR�WKH
IROORZLQJ�

D� 'LVSOD\�WKH�5XQ�6DPSOH�/LVW�GLDORJ�ER[��DV�IROORZV�
&KRRVH�Actions | Run List���6HH�)LJXUH�����

E� 6HOHFW�DXWRPDWHG�VWDUW�LQ�WKH�6WDUW�2SWLRQV�JURXS�ER[��DV
IROORZV�
&OLFN�RQ�WKH�$XWRPDWHG�RSWLRQ�EXWWRQ�

F� 6HOHFW�WR�VWDUW�ZKHQ�UHDG\�LQ�WKH�6WDUW�2SWLRQV�JURXS�ER[�
DV�IROORZV�
6HOHFW�>[@�WKH�6WDUW�:KHQ�5HDG\�FKHFN�ER[�
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G� 5XQ�WKH�6DPSOH�/LVW�DQG�VWDUW�WKH�GDWD�DFTXLVLWLRQ��DV
IROORZV�
&OLFN�RQ�OK��/&4�GLVSOD\V�WKH�1DYLJDWRU�ZLQGRZ�

Figure 6-8.  Run Sample List dialog box, showing the proper settings to
start an analysis
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6.3 Monitoring Acquisition of Raw Files in
the Navigator Window

<RX�FDQ�QRZ�PRQLWRU�WKH�UHDO�WLPH�GLVSOD\�RI�WKH�PDVV�VSHFWUXP
DQG�WKH�FKURPDWRJUDP�LQ�'DWD�YLHZ�LQ�WKH�1DYLJDWRU�ZLQGRZ�
7KH�'DWD�9LHZ�FRQVLVWV�RI�D�6SHFWUXP�YLHZ��VKRZQ�DW�WKH�WRS�RI
WKH�GLVSOD\��DQG�D�&KURPDWRJUDP�YLHZ��VKRZQ�DW�WKH�ERWWRP�RI�WKH
GLVSOD\���<RX�FDQ�DOVR�PRQLWRU�LQIRUPDWLRQ�DERXW�WKH�/&4�V\VWHP
LQ�WKH�6WDWXV�YLHZ�LQ�WKH�1DYLJDWRU�ZLQGRZ�

%HIRUH�WKH�DXWRVDPSOHU�LQMHFWLRQ��ZKLOH�WKH�([SHULPHQW�0HWKRG�
7XQH�0HWKRG��DQG�/&�SDUDPHWHUV�DUH�GRZQORDGLQJ��\RXU
1DYLJDWRU�ZLQGRZ�VKRXOG�ORRN�VLPLODU�WR�WKH�RQH�VKRZQ�LQ
)LJXUH�����

3ULRU�WR�WKH�VWDUW�RI�WKH�ILUVW�DFTXLVLWLRQ��WKH�IROORZLQJ�RFFXUV�

• 7KH�1DYLJDWRU�GRZQORDGV�WKH�([SHULPHQW�DQG�7XQH�0HWKRGV
RI�WKH�ILUVW�VDPSOH�LQ�WKH�6DPSOH�/LVW�WR�WKH�06�GHWHFWRU�

• 7KH�1DYLJDWRU�GRZQORDGV�WKH�([SHULPHQW�0HWKRG�RI�WKH�ILUVW
VDPSOH�LQ�WKH�6DPSOH�/LVW�WR�WKH�/&�

• 7KH�DQDO\VLV�VWDWH�JRHV�IURP�,GOLQJ�WR�:DLWLQJ�RQ�/&�

• 7KH�DXWRVDPSOHU�WKHQ�LQMHFWV�WKH�ILUVW�VDPSOH�LQWR�WKH�/&
VWUHDP�

• 7KH�DQDO\VLV�VWDWH�JRHV�WR�$FTXLULQJ�
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Figure 6-9.  Status view (left) and Data view (right) of the Navigator window, showing a real-time
display before autosampler injection

2QFH�/&4�GRZQORDGV�WKH�PHWKRGV�WR�WKH�06�GHWHFWRU�DQG�WKH�/&�
WKH�DXWRVDPSOHU�EHJLQV�LWV�LQMHFW�VHTXHQFH���7KH�UXQ�EHJLQV
DXWRPDWLFDOO\�ZKHQ�WKH�DXWRVDPSOHU�LQMHFWV�WKH�ILUVW�VDPSOH�LQ�WKH
6DPSOH�/LVW�LQWR�WKH�/&�VWUHDP�

2EVHUYH�WKH�UHDO�WLPH�DOWHUQDWLQJ�SURGXFW�LRQ�VFDQV�IRU
WHVWRVWHURQH�DQG�G��WHVWRVWHURQH�LQ�WKH�6SHFWUXP�YLHZ�DW�WKH�WRS
ULJKW�RI�WKH�1DYLJDWRU�ZLQGRZ���$OVR�PRQLWRU�WKH�UHDO�WLPH�WRWDO
LRQ�FKURPDWRJUDP�GLVSOD\HG�EHORZ�

<RXU�1DYLJDWRU�ZLQGRZ�VKRXOG�ORRN�VLPLODU�WR�WKH�RQH�VKRZQ�LQ
)LJXUH������
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Figure 6-10.  Navigator window, showing the Status view (left) and Data view (right).  The Data view
shows a real-time spectrum and chromatogram trace.

$W�WKH�FRQFOXVLRQ�RI�WKH�ILUVW�DFTXLVLWLRQ��WKH�IROORZLQJ�RFFXUV�

• 7KH�1DYLJDWRU�GRZQORDGV�WKH�([SHULPHQW�DQG�7XQH�0HWKRGV
RI�WKH�VHFRQG�VDPSOH�LQ�WKH�6DPSOH�/LVW�WR�WKH�06�GHWHFWRU�

• 7KH�1DYLJDWRU�GRZQORDGV�WKH�([SHULPHQW�0HWKRG�RI�WKH
VHFRQG�VDPSOH�LQ�WKH�6DPSOH�/LVW�WR�WKH�/&�

• 7KH�DQDO\VLV�VWDWH�JRHV�IURP�3HQGLQJ�WR�:DLWLQJ�RQ�/&�

• 7KH�DXWRVDPSOHU�WKHQ�LQMHFWV�WKH�VHFRQG�VDPSOH�LQWR�WKH�/&
VWUHDP�

• 7KH�DQDO\VLV�VWDWH�JRHV�WR�$FTXLULQJ�
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$W�WKH�FRQFOXVLRQ�RI�WKH�DFTXLVLWLRQ�VHTXHQFH��DOO�WHQ�DFTXLVLWLRQV��
WKH�IROORZLQJ�RFFXUV�

• 7KH�1DYLJDWRU�VWDWH�UHWXUQV�WR�5HDG\�WR�'RZQORDG�

• 7KH�DQDO\VLV�VWDWH�UHWXUQV�WR�,GOLQJ�

• 7KH�/&�SXPS�VWD\V�RQ�LQ�SUHSDUDWLRQ�WR�UXQ�WKH�QH[W�6DPSOH
/LVW�

<RX�DUH�QRZ�UHDG\�WR�DQDO\]H�\RXU�GDWD���*R�WR�WKH�QH[W�FKDSWHU�
4XDQWLWDWLYH�$QDO\VLV�RI��'DWD�
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7. QUANTITATIVE ANALYSIS OF DATA

7KLV�FKDSWHU�JLYHV�D�VWHSZLVH�SURFHGXUH�IRU�SHUIRUPLQJ
TXDQWLWDWLYH�DQDO\VLV�RQ�DQ�H[DPSOH�GDWD�VHW�SURYLGHG�LQ�WKH
&�?/&4?H[DPSOHV?GDWD�GLUHFWRU\�RI�\RXU�/&4�GDWD�V\VWHP���,Q
WKLV�H[DPSOH�\RX�XVH�GDWD�WKDW�ZDV�FROOHFWHG�RQ�D�SURSULHWDU\
SKDUPDFHXWLFDO�SURGXFW�LQ�WKH�DSSOLFDWLRQV�ODERUDWRU\�DW�)LQQLJDQ
XVLQJ�DQ�/&4�06�GHWHFWRU���7KH�SKDUPDFHXWLFDO�LV�D�WHUWLDU\
DPLQH�FRPSOH[�DQG�ZDV�DQDO\]HG�XVLQJ�/&�06�06�WHFKQLTXHV�LQ
WKH�HOHFWURVSUD\�LRQL]DWLRQ�PRGH�

7KH�SKDUPDFHXWLFDO�KDV�WKH�FRGH�QDPH�GUXJ[���$Q�LVRWRSLFDOO\
ODEHOHG�LQWHUQDO�VWDQGDUG��,67'��ZDV�XVHG�WR�TXDQWLWDWH�WKH
SKDUPDFHXWLFDO���7KH�LQWHUQDO�VWDQGDUG�LV�D�GHXWHUDWHG�DQDORJXH
RI�GUXJ[�DQG�KDV�IRXU�GHXWHULXP�DWRPV�H[FKDQJHG�IRU�SURWRQV�LQ
WKH�FRPSRXQG���,Q�WKLV�H[DPSOH��WKH�LQWHUQDO�VWDQGDUG�KDV�WKH
FRGH�QDPH�'����7KH�FRQFHQWUDWLRQ�RI�WKH�LQWHUQDO�VWDQGDUG�LQ�WKH
FDOLEUDWLRQ�VWDQGDUGV�DQG�TXDOLW\�FRQWURO��4&��VDPSOHV�LQ�WKLV
H[DPSOH�LV�����SJ�P/���

&DOLEUDWLRQ�VWDQGDUGV�ZHUH�SUHSDUHG�E\�VSLNLQJ�KXPDQ�SODVPD
ZLWK�GUXJ[�WR�JLYH�QLQH�FDOLEUDWLRQ�OHYHOV�ZLWK�FRQFHQWUDWLRQV�RI
�������������������������������������DQG������SJ�P/�����7ULSOLFDWH
VDPSOHV�ZHUH�UXQ�DW�WKH�KLJK�������SJ�P/����DQG�ORZ�����SJ�P/���
HQGV�RI�WKH�FXUYH�ZLWK�VLQJOH�VDPSOHV�UXQ�LQ�EHWZHHQ���7KH
FDOLEUDWLRQ�FXUYH�LQFOXGHG�WZR�SODVPD�EODQNV��RQH�ZLWK�LQWHUQDO
VWDQGDUG�DQG�RQH�ZLWKRXW�LQWHUQDO�VWDQGDUG�

4&�VDPSOHV�ZHUH�SUHSDUHG�VLPLODUO\�E\�VSLNLQJ�KXPDQ�SODVPD
ZLWK�GUXJ[�WR�JLYH�WKUHH�4&�OHYHOV�ZLWK�FRQFHQWUDWLRQV�RI���������
DQG������SJ�P/�����6L[�UHSOLFDWHV�SHU�4&�OHYHO�ZHUH�UXQ� � �

<RX�XVH�WKH�GDWD�ILOHV�SURYLGHG�LQ�WKH�&�?/&4?H[DPSOHV?GDWD
GLUHFWRU\��DQG�\RX�XVH�WKH�PHWKRGV�SURYLGHG�LQ�WKH
&�?/&4?H[DPSOHV?0HWKRGV�GLUHFWRU\���:H�DUH�SURYLGLQJ�DOO�RI�WKH
PHWKRGV�XVHG�WR�SURFHVV�DQG�FROOHFW�WKH�GDWD�RULJLQDOO\���7KHVH
LQFOXGH�WKH�IROORZLQJ�

�
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• 6DPSOH�/LVW���GUXJ[�VOG

• ([SHULPHQW�0HWKRG���GUXJ[�HPG

• 3URFHVVLQJ�0HWKRG���GUXJ[�SPG

,Q�DGGLWLRQ��LQVWUXFWLRQV�DUH�DOVR�SURYLGHG�LQ�WKLV�FKDSWHU�WR�FUHDWH
\RXU�RZQ�6DPSOH�/LVW�DQG�3URFHVVLQJ�0HWKRG���,QVWUXFWLRQV�IRU
SUHSDULQJ�DQ�([SHULPHQW�0HWKRG�DUH�SURYLGHG�LQ�WKH�FKDSWHU�
/&�06�06�$QDO\VLV�RI�6DPSOHV�LQ�D�0L[WXUH�ZLWK
$XWRVDPSOHU�,QMHFWLRQ�

<RX�XVH�HLWKHU�WKH�3URFHVVLQJ�0HWKRG�ZH�SURYLGH�\RX��GUXJ[�SPG�
RU�WKH�RQH�\RX�FUHDWH�LQ�WKH�WRSLF��&UHDWLQJ�D�3URFHVVLQJ
0HWKRG�8VLQJ�WKH�3URFHVVLQJ�0HWKRG�:LQGRZ���/&4�XVHV�WKH
3URFHVVLQJ�0HWKRG�WR�DXWRPDWLFDOO\�GHWHUPLQH�WKH�FRQFHQWUDWLRQ
�DPRXQW��RI�WKH�VDPSOH�EHLQJ�DQDO\]HG���+RZ�GRHV�/&4�GR�WKLV"��$
3URFHVVLQJ�0HWKRG�LV�FUHDWHG�WR�PHDVXUH�WKH�UHVSRQVH�RI�WKH
/&�06�V\VWHP�WR�WKH�FRPSRXQGV�LQ�\RXU�VDPSOH���7KH�UHVSRQVH
PHDVXUHPHQW�LV�WDNHQ�IURP�WKH�DUHD�XQGHU�HDFK�SHDN�DQG�LV
GHWHUPLQHG�E\�DQ�LQWHJUDWLRQ�FDOFXODWLRQ���7KLV�PHDVXUHPHQW�
NQRZQ�DV�WKH�UHVSRQVH�IDFWRU��5)���LV�FDOFXODWHG�DV�IROORZV�

 area of analyte

area of ISTD
xRF = 

amount of ISTD

amount of analyte

7KH�JRDO�RI�D�FDOLEUDWLRQ�FXUYH�LV�WR�DFKLHYH�D�FRQVWDQW�UHVSRQVH
IDFWRU�E\�WKH�/&�06�V\VWHP�WR�YDU\LQJ�DPRXQWV�RI�DQDO\WH
LQMHFWHG���$�FRQVWDQW�UHVSRQVH�IDFWRU�LV�LQGLFDWHG�E\�OLQHDUO\
LQFUHDVLQJ�SHDN�DUHD�PHDVXUHPHQWV�ZLWK�LQFUHDVLQJ�DPRXQWV�RI
DQDO\WH�LQMHFWHG���)RU�LQVWDQFH�WKH�SHDN�DUHD�PHDVXUHG�IRU�D
����SJ�P/���FDOLEUDWLRQ�VWDQGDUG�VKRXOG�EH�WZLFH�WKDW�PHDVXUHG
IRU�D����SJ�P/���FDOLEUDWLRQ�VWDQGDUG���7KH�UHVSRQVH�IDFWRU�LV
H[SHFWHG�WR�EH�FRQVWDQW�ZLWK�LQFUHDVLQJ�DPRXQWV�RI�DQDO\WH
�EHFDXVH�DQDO\WH�DUHD�LV�GLYLGHG�E\�WKH�DPRXQW�RI�DQDO\WH�LQMHFWHG�
DFFRUGLQJ�WR�WKH�DERYH�HTXDWLRQ��DV�VKRZQ�LQ�)LJXUH�����
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area of analyte

RF . . . . .

Figure 7-1.  Plot of response factor (RF) vs. area of analyte

2QFH�\RX�KDYH�HVWDEOLVKHG�WKDW�D�SDUWLFXODU�FRPSRXQG�KDV�D
FRQVWDQW�UHVSRQVH�IDFWRU��DPRXQWV�RI�XQNQRZQ�VDPSOHV�FDQ�EH
GHWHUPLQHG�DFFRUGLQJ�WR�WKH�VDPH�HTXDWLRQ��LQ�D�UHDUUDQJHG�IRUP��

amount
of analyte

= area of analyte
area of ISTD

X
amount of ISTD

RF

:KHQ�SHDN�DUHDV�RI�VHYHUDO�NQRZQ�VWDQGDUGV�DUH�PHDVXUHG��D�SORW
RI�DPRXQW�YV��DUHD�FDQ�EH�GUDZQ��DV�VKRZQ�LQ�)LJXUH�������7KH
/&4�GDWD�V\VWHP�DFFRPSOLVKHV�TXDQWLWDWLRQ�E\�FRPSDULQJ�WKH
LQWHJUDWHG�DUHD�RI�D�VDPSOH�SHDN�WR�WKH�VWDQGDUG�FXUYH�DQG
UHDGLQJ�WKH�DPRXQW�RI�FRPSRXQG��DFFRUGLQJ�WR�WKH�FXUYH��WKDW
JLYHV�ULVH�WR�D�SHDN�RI�WKDW�DUHD���7KLV�LV�WKH�FDOFXODWHG�DPRXQW�
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amount of analyte

area of analyte

area of ISTD

.
.

.
.

.
Figure 7-2.  Plot of amount of analyte injected vs. area of analyte

divided by area of internal standard

)RU�D�IORZ�GLDJUDP�RI�KRZ�WR�SHUIRUP�TXDQWLWDWLYH�DQDO\VLV�RI�GDWD
ZLWK�DQ�/&4��VHH�)LJXUH�����
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Prepare QC’s,Samples,
Calibration Standards

Start Data Acquisition
(Run Sample List)  6.2

Monitor Data Acquisition
     (Navigator)  6.3

              Create a
   Processing Method  7.1
     

   Batch Reprocess Data 
 and Summary Review  7.3
     

          Rework Result
              Files  7.4
     

Create or Modify
Sample List  7.2

Figure 7-3.  Flow diagram for quantitative analysis of data

7R�SHUIRUP�TXDQWLWDWLYH�DQDO\VLV�RQ�WKH�H[DPSOH�GDWD�LQ�WKLV
FKDSWHU��LQVWUXFWLRQV�DUH�SURYLGHG�IRU�WKH�IROORZLQJ�

• &UHDWLQJ�D�SURFHVVLQJ�PHWKRG�XVLQJ�WKH�3URFHVVLQJ�0HWKRG
ZLQGRZ

• &UHDWLQJ�D�6DPSOH�/LVW�LQ�WKH�6DPSOH�/LVW�ZLQGRZ

• 3URFHVVLQJ�FDOLEUDWLRQ�GDWD�XVLQJ�WKH�6DPSOH�/LVW�ZLQGRZ

• 5HYLHZLQJ�DQG�HGLWLQJ�WKH�FDOLEUDWLRQ�GDWD�LQ�5HZRUN
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7.1 Creating a Processing Method in the
Processing Method Window

7R�FUHDWH�D�3URFHVVLQJ�0HWKRG�IRU�WKLV�H[DPSOH��GR�WKH�IROORZLQJ�

• 6WDUW�D�QHZ�3URFHVVLQJ�0HWKRG�LQ�WKH�3URFHVVLQJ�0HWKRG
ZLQGRZ�

• 2SHQ�D�UDZ�ILOH�LQ�WKH�3URFHVVLQJ�0HWKRG�ZLQGRZ�

• 1DPH�FRPSRQHQWV�LQ�WKH�&RPSRQHQW�,GHQWLILFDWLRQ�YLHZ�

• 0DWFK�VFDQ�ILOWHUV�ZLWK�FRPSRQHQWV�

• (QWHU�SHDN�LGHQWLILFDWLRQ�LQIRUPDWLRQ�DQG�GLVSOD\�WKH
VSHFWUXP�

• (QWHU�SHDN�LQWHJUDWLRQ�SDUDPHWHUV�

• (QWHU�FRPSRQHQW�FDOLEUDWLRQ�SDUDPHWHUV�

• 6DYH�WKH�3URFHVVLQJ�0HWKRG�

• &ORVH�WKH�3URFHVVLQJ�0HWKRG�

)RU�D�IORZ�GLDJUDP�RI�KRZ�WR�FUHDWH�D�3URFHVVLQJ�0HWKRG�
VHH�)LJXUH�����
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        O p e n  R a w  F ile
   (P ro c e s s in g  M e th o d )
               7 .1 .2

M a tc h  S c a n  F ilte rs
           7 .1 .4

E n te r P e a k  ID
  P a ra m e te rs
       7 .1 .5

B lu e
In te g ra tio n

       M a rke r
        ?

N o

           E n te r P e a k
   In te g ra tio n  P a ra m e te rs
                7 .1 .6

    E n te r C o m p o n e n t 
C a lib ra tio n  P a ra m e te rs
              7 .1 .7

     S a ve  P ro ce ss in g  
      M e th o d    7 .1 .8

Y e s

 N a m e  C o m p o n e n ts
           7 .1 .3

Figure 7-4.  Flow diagram for creating a Processing Method

7.1.1 Starting a New Processing Method in the
Processing Method Window

6WDUW�D�QHZ�3URFHVVLQJ�0HWKRG�LQ�WKH�3URFHVVLQJ�0HWKRG�ZLQGRZ�
DV�IROORZV�

�� 2SHQ�WKH�3URFHVVLQJ�0HWKRG�ZLQGRZ�IURP�WKH�1DYLJDWRU
ZLQGRZ��DV�IROORZV�
&OLFN�RQ�WKH�3URFHVVLQJ�0HWKRG�EXWWRQ�LQ�WKH�1DYLJDWRU
ZLQGRZ�

�� 6WDUW�D�QHZ�3URFHVVLQJ�0HWKRG�DQG�GLVSOD\�WKH�&DOLEUDWLRQ
2SWLRQV�GLDORJ�ER[��DV�IROORZV�
&KRRVH�File | New���6HH�)LJXUH�����
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Figure 7-5.  Calibration Options dialog box, showing the proper settings
for calibration and quantitation of drugx using an internal
standard

�� /HDYH�WKH�GHIDXOW�VHWWLQJ�RI�&DOLEUDWH�%\��,QWHUQDO�6WDQGDUG
VHOHFWHG�WR�FDOLEUDWH�XVLQJ�DQ�LQWHUQDO�VWDQGDUG�

�� /HDYH�WKH�GHIDXOW�VHWWLQJ�RI�&DOLEUDWH�$V��&RQFHQWUDWLRQ
VHOHFWHG�WR�FDOLEUDWH�E\�FRQFHQWUDWLRQ�

�� /HDYH�WKH�GHIDXOW�VHWWLQJ�RI�4XDQWLWDWH�$V��&RQFHQWUDWLRQ�WR
TXDQWLWDWH�E\�FRQFHQWUDWLRQ�

�� 6WDUW�D�QHZ�3URFHVVLQJ�0HWKRG�DQG�FORVH�WKH�GLDORJ�ER[��DV
IROORZV�
&OLFN�RQ�OK�

7.1.2 Opening a Raw File in the Processing
Method Window

<RX�FUHDWH�D�SURFHVVLQJ�PHWKRG�E\�RSHQLQJ�D�UDZ�ILOH�LQ�WKH
3URFHVVLQJ�0HWKRG�ZLQGRZ�DQG�XVLQJ�WKH�GDWD�FRQWDLQHG�LQ�WKH
ILOH�WR�VSHFLI\�SHDN�LGHQWLILFDWLRQ�SDUDPHWHUV�VXFK�DV�UHWHQWLRQ
WLPH�DQG�VFDQ�ILOWHUV���2QFH�WKH�SHDN�LGHQWLILFDWLRQ�SDUDPHWHUV�DUH
VDYHG��\RX�YHULI\�LQ�WKH�&KURPDWRJUDP�YLHZ�RI�WKH�3URFHVVLQJ
0HWKRG�ZLQGRZ�WKDW�/&4�IRXQG�WKH�/&�SHDN�LQ�\RXU
FKURPDWRJUDP���7KLV�LV�LQGLFDWHG�E\�D�EOXH�LQWHJUDWLRQ�PDUNHU�

2SHQ�D�UDZ�ILOH�FRQWDLQHG�LQ�WKH�&�?/&4?H[DPSOHV?GDWD�GLUHFWRU\
LQ�WKH�3URFHVVLQJ�0HWKRG�ZLQGRZ��DV�IROORZV�
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�� 'LVSOD\�WKH�&RPSRQHQW�,GHQWLILFDWLRQ�YLHZ��DV�IROORZV�
&OLFN�RQ�WKH�&RPSRQHQW�,GHQWLILFDWLRQ�EXWWRQ�LQ�WKH
3URFHVVLQJ�0HWKRG�ZLQGRZ���6HH�)LJXUH�����

Figure 7-6.  Processing Method window, showing a new untitled Processing Method   

�� 'LVSOD\�WKH�2SHQ�5DZ�)LOH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�2SHQ�5DZ�EXWWRQ�LQ�WKH�3URFHVVLQJ�0HWKRG
ZLQGRZ���6HH�)LJXUH�����

�� &KDQJH�WR�WKH�&�?/&4?H[DPSOHV?GDWD�GLUHFWRU\�DQG�VHOHFW
WKH�ILOH�GUXJ[B���5$:��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
GUXJ[B���5$:���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�
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Figure 7-7.  Open Raw File dialog box, showing raw files in the
C:\LCQ\examples\data directory

�� 2SHQ�WKH�ILOH��DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���/&4�GLVSOD\V�WKH�WRWDO�LRQ�FKURPDWRJUDP�RQ�WKH
OHIW�KDQG�VLGH�RI�WKH�&RPSRQHQW�,GHQWLILFDWLRQ�YLHZ�LQ�WKH
3URFHVVLQJ�0HWKRG�ZLQGRZ���6HH�)LJXUH�����
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Figure 7-8.  Processing Method window, showing an unfiltered total ion chromatogram in the
Component Identification view

1RWH���7KH�3URFHVVLQJ�0HWKRG�GHIDXOW�VHWWLQJV�PD\�EH�FKDQJHG�E\
SUHVVLQJ�WKH�Save As Default�EXWWRQ�LQ�WKH�3URFHVVLQJ�0HWKRG
ZLQGRZ���,I�WKH�GHIDXOW�VHWWLQJV�LQ�\RXU�3URFHVVLQJ�0HWKRG�KDYH
EHHQ�FKDQJHG�DQG�DUH�GLIIHUHQW�WKDQ�WKH�RQHV�LQ�WKLV�H[DPSOH��XVH
WKH�SDUDPHWHUV�VSHFLILHG�LQ�WKH�SURFHGXUH�
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7.1.3 Naming Components in the Component
Identification View

1DPH�FRPSRQHQWV�LQ�WKH�&RPSRQHQW�,GHQWLILFDWLRQ�YLHZ��DV
IROORZV�

�� (QWHU�WKH�QDPH�RI�WKH�ILUVW�FRPSRQHQW�DV�GUXJ[��WKH�WDUJHW
DQDO\WH��LQ�WKH�1DPH�FRPER�ER[��DV�IROORZV�
7\SH�GUXJ[�WKHQ�FOLFN�RQ�OK���6HH�)LJXUH�����

Figure 7-9.  Component Identification view of the Processing Method window, showing the
component drugx
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1RWH���:KHQ�\RX�FOLFN�RQ�WKH�OK�RU�Cancel�EXWWRQ��/&4�FKDQJHV
WKH�EXWWRQV�ODEHOHG�OK�DQG�Cancel�WR�Previous�DQG�Next,
UHVSHFWLYHO\���(DFK�WLPH�\RX�HGLW�D�SDUDPHWHU�WKH�EXWWRQV�WRJJOH
EDFN�WR�OK�DQG�Cancel�WR�UHPLQG�\RX�WKDW�\RX�QHHG�WR�VDYH�D
FKDQJH���7KH�Previous�DQG�Next�EXWWRQV�LQGLFDWH�WKDW�\RX�DUH
PRYLQJ�EHWZHHQ�FRPSRQHQWV�LQ�WKH�&RPSRQHQW�OLVW�DQG�QR�FKDQJHV
KDYH�EHHQ�PDGH�

�� (QWHU�WKH�QDPH�RI�WKH�VHFRQG�FRPSRQHQW�DV�'���WKH�LQWHUQDO
VWDQGDUG��LQ�WKH�1DPH�FRPER�ER[��DV�IROORZV�
)LUVW��FOLFN�RQ�Next���7KHQ��GRXEOH�FOLFN�LQ�WKH�1DPH�FRPER
ER[�DQG�W\SH�'����)LQDOO\��FOLFN�RQ�OK�

7.1.4 Matching Scan Filters with Components

/&4�FUHDWHV�XQLTXH�VFDQ�ILOWHUV�WR�DFTXLUH�GDWD�DFFRUGLQJ�WR�WKH
W\SH�RI�H[SHULPHQW�\RX�VSHFLI\���,Q�WKLV�H[DPSOH��650�GDWD�ZHUH
DFTXLUHG�RQ�D�SURSULHWDU\�GUXJ�RI�PROHFXODU�ZHLJKW�����X�DQG�D
GHXWHUDWHG�LQWHUQDO�VWDQGDUG�RI�PROHFXODU�ZHLJKW�����X��GUXJ[
DQG�'���UHVSHFWLYHO\��XVLQJ�DOWHUQDWLQJ�SURGXFW�LRQ�VFDQV���7R
FDOLEUDWH�DQG�TXDQWLWDWH�GUXJ[�LW�LV�QHFHVVDU\�WR�ILOWHU�WKH�WRWDO�LRQ
FKURPDWRJUDP�DQG�PDWFK�HDFK�VFDQ�ILOWHU�WR�LWV�FRUUHVSRQGLQJ
FRPSRQHQW�LQ�WKH�3URFHVVLQJ�0HWKRG�

7R�PDWFK�HDFK�VFDQ�ILOWHU�WR�WKH�DSSURSULDWH�FRPSRQHQW�LQ�WKH
3URFHVVLQJ�0HWKRG��GR�WKH�IROORZLQJ�

�� 'LVSOD\�WKH�VFDQ�ILOWHUV�LQ�WKH�ILOH�GUXJ[B���5$:��DV�IROORZV�
&OLFN�RQ�WKH�GURS�GRZQ�PHQX�LQ�WKH�)LOWHU�FRPER�ER[�

1RWH���/&4�KLJKOLJKWV�'��LQ�WKH�&RPSRQHQW�OLVW�LQ�WKH�IDU�ULJKW
VLGH�RI�WKH�3URFHVVLQJ�0HWKRG�ZLQGRZ�WR�LGHQWLI\�LW�DV�WKH�DFWLYH
FRPSRQHQW�

�� 6HOHFW�WKH�ILOWHU�WKDW�PDWFKHV�WKH�DFWLYH�FRPSRQHQW��'���DV
IROORZV�
&OLFN�RQ���F�650�PV���������>�������������@��WKHQ�FOLFN�RQ
OK���/&4�DXWRPDWLFDOO\�GLVSOD\V�WKH�ILOWHUHG�WRWDO�LRQ
FKURPDWRJUDP�FRUUHVSRQGLQJ�WR�WKH�LQWHUQDO�VWDQGDUG��'���
6HH�)LJXUH������
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�� 'LVSOD\�WKH�WDUJHW�DQDO\WH�FRPSRQHQW�LQIRUPDWLRQ��DV�IROORZV�
&OLFN�RQ�Next���/&4�KLJKOLJKWV�WKH�QDPH�RI�WKH�DFWLYH
FRPSRQHQW�RQ�WKH�ULJKW�VLGH�RI�WKH�ZLQGRZ���7KH�DFWLYH
FRPSRQHQW�VKRXOG�QRZ�EH�WKH�DQDO\WH��GUXJ[�

�� 5HSHDW�VWHS���

�� 6HOHFW�WKH�ILOWHU�WKDW�PDWFKHV�WKH�WDUJHW�DQDO\WH��GUXJ[���DV
IROORZV�
&OLFN�RQ���F�650�PV���������>�������������@��WKHQ�FOLFN�RQ
OK���/&4�DXWRPDWLFDOO\�GLVSOD\V�WKH�ILOWHUHG�WRWDO�LRQ
FKURPDWRJUDP�FRUUHVSRQGLQJ�WR�WKH�WDUJHW�DQDO\WH��GUXJ[��

Figure 7-10.  Processing Method window, showing a filtered total ion chromatogram in the Component
Identification view
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7.1.5 Entering Peak Identification Information and
Displaying the Spectrum

7R�HQWHU�SHDN�LGHQWLILFDWLRQ�LQIRUPDWLRQ��GLVSOD\�WKH�PDVV
VSHFWUXP��DQG�DXWRPDWLFDOO\�HQWHU�WKH�SHDN�UHWHQWLRQ�WLPH�IRU
HDFK�FRPSRQHQW�LQ�WKH�3URFHVVLQJ�0HWKRG��GR�WKH�IROORZLQJ�

�� 6HOHFW�WR�LGHQWLI\�GUXJ[��FXUUHQWO\�WKH�DFWLYH�FRPSRQHQW���E\
QHDUHVW�UHWHQWLRQ�WLPH�RI�WKH�/&�SHDN�LQ�WKH�3HDN
,GHQWLILFDWLRQ�JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�1HDUHVW�57�RSWLRQ�EXWWRQ�

1RWH���/&4�DXWRPDWLFDOO\�KLGHV�WKH�VSHFWUXP�LGHQWLILFDWLRQ
PDVV�LQWHQVLW\�OLVW�LQ�WKH�3HDN�,GHQWLILFDWLRQ�JURXS�ER[�

�� 'LVSOD\�WKH�PDVV�VSHFWUXP�RI�WKH�FXUUHQWO\�DFWLYH�FRPSRQHQW
DQG�DXWRPDWLFDOO\�HQWHU�WKH�UHWHQWLRQ�WLPH�RI�WKH�/&�SHDN��DV
IROORZV�

D� 6SHFLI\�D���PLQ�&KURPDWRJUDP�YLHZ�ZLGWK�LQ�WKH
5HWHQWLRQ�7LPH�JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�9LHZ�:LGWK�WH[W�ER[�DQG�W\SH�����

E� /HDYH�WKH�PLQLPXP�SHDN�KHLJKW�6�1�VHW�WR�LWV�GHIDXOW
YDOXH�RI�����LQ�WKH�0LQ�3HDN�+W��6�1��WH[W�ER[�LQ�WKH�3HDN
,GHQWLILFDWLRQ�JURXS�ER[�

D� $FWLYDWH�WKH�6SHFWUXP�YLHZ��DV�IROORZV�
&OLFN�RQ�WKH�7DUJHW�EXWWRQ�LQ�WKH�ULJKW�FHOO�LQ�WKH
3URFHVVLQJ�0HWKRG�ZLQGRZ�

E� 'LVSOD\�WKH�PDVV�VSHFWUXP��DV�IROORZV�
)LUVW��FOLFN�DQG�KROG�GRZQ�WKH�FXUVRU�MXVW�WR�WKH�OHIW�VLGH
RI�WKH�/&�SHDN���7KHQ��GUDJ�WKH�FXUVRU�DFURVV�WKH�SHDN
MXVW�WR�WKH�ULJKW�VLGH�RI�WKH�SHDN���)LQDOO\��OHW�JR�RI�WKH
FXUVRU���6HH�)LJXUH������
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Figure 7-11.  Processing Method window, showing the click-and-drag procedure for selecting the
scan corresponding to the LC peak maximum in the Chromatogram view

1RWH�WKH�IROORZLQJ�RFFXUV�DXWRPDWLFDOO\�

• /&4�VHOHFWV�WKH�SHDN�PD[LPXP�DQG�KLJKOLJKWV�WKH
VHOHFWHG�VFDQ�LQ�WKH�/&�SHDN�LQ�UHG�LQ�WKH
&KURPDWRJUDP�YLHZ�

• /&4�GLVSOD\V�WKH�PDVV�VSHFWUXP�LQ�WKH�6SHFWUXP
YLHZ�

• /&4�HQWHUV�WKH�UHWHQWLRQ�WLPH�FRUUHVSRQGLQJ�WR�WKH
VHOHFWHG�VFDQ�LQ�WKH�([SHFWHG�WH[W�ER[�LQ�WKH
5HWHQWLRQ�7LPH�JURXS�ER[�
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H� (QWHU�WKH�SHDN�LGHQWLILFDWLRQ�LQIRUPDWLRQ��DV�IROORZV�
&OLFN�RQ�OK���/&4�DXWRPDWLFDOO\�GLVSOD\V�D�EOXH�PDUNHU
XQGHU�WKH�/&�SHDN�DQG�DGMXVWV�WKH�&KURPDWRJUDP�YLHZ
ZLGWK�WR���PLQ���6HH�)LJXUH������

�� (QWHU�WKH�SHDN�LGHQWLILFDWLRQ�LQIRUPDWLRQ��DV�IROORZV�
&OLFN�RQ�OK���/&4�DXWRPDWLFDOO\�GLVSOD\V�D�EOXH�PDUNHU
XQGHU�WKH�/&�SHDN�DQG�DGMXVWV�WKH�&KURPDWRJUDP�YLHZ�ZLGWK
WR���PLQ���6HH�)LJXUH������

Figure 7-12.  Processing Method window, showing a marker under the LC peak in the Chromatogram
view
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• (QVXUH�WKDW�LQ�WKH�5HWHQWLRQ�7LPH�JURXS�ER[��WKH�YDOXH�RI
DSSUR[LPDWHO\�����PLQ�LV�VHW�LQ�WKH�([SHFWHG�WH[W�ER[�

• (QVXUH�WKDW�WKH�HQWLUH�FKURPDWRJUDP�LV�GLVSOD\HG�LQ�WKH
&KURPDWRJUDP�9LHZ���,I�LW�LV�QRW��ILUVW�DFWLYDWH�WKH
&KURPDWRJUDP�YLHZ�E\�FOLFNLQJ�RQ�WKH�WDUJHW�EXWWRQ�DQG
WKHQ�FOLFN�RQ�WKH�'LVSOD\�$OO�EXWWRQ�

• (QVXUH�WKDW�WKH�VFDQ�ILOWHU�LQ�WKH�)LOWHU�WH[W�ER[�LV
PDWFKHG�WR�WKH�FRUUHFW�FRPSRQHQW�LQ�WKH�FRPSRQHQW�OLVW

�� 6HOHFW�WR�LGHQWLI\�'��E\�QHDUHVW�UHWHQWLRQ�WLPH�RI�/&�SHDN�LQ
WKH�3HDN�,GHQWLILFDWLRQ�JURXS�ER[��DV�IROORZV�
)LUVW��FOLFN�RQ�Previous�WR�GLVSOD\�LQIRUPDWLRQ�IRU�WKH�SUHYLRXV
FRPSRQHQW�LQ�WKH�FRPSRQHQW�OLVW���7KHQ��FOLFN�RQ�WKH�1HDUHVW
57�RSWLRQ�EXWWRQ�

�� 6HOHFW�WR�XVH�'��DV�WKH�UHWHQWLRQ�WLPH�UHIHUHQFH��DV�IROORZV�
&OLFN�RQ�WKH�8VH�DV�57�5HIHUHQFH�FKHFN�ER[�

�� 'LVSOD\�WKH�PDVV�VSHFWUXP�RI�'���WKH�FXUUHQWO\�DFWLYH
FRPSRQHQW��DQG�DXWRPDWLFDOO\�HQWHU�WKH�UHWHQWLRQ�WLPH�RI�WKH
/&�SHDN��DV�IROORZV�
5HSHDW�VWHSV���DQG���

7.1.6 Entering Peak Integration Parameters

3HDN�LQWHJUDWLRQ�SDUDPHWHUV�DOORZ�\RX�WR�VSHFLI\�KRZ�/&4
GHWHUPLQHV�WKH�DUHD�RI�HDFK�SHDN�LQ�WKH�FKURPDWRJUDP�

7R�HQWHU�WKH�SHDN�LQWHJUDWLRQ�SDUDPHWHUV�IRU�WKH�FXUUHQWO\�DFWLYH
FRPSRQHQW�LQ�WKH�3URFHVVLQJ�0HWKRG��'����GR�WKH�IROORZLQJ�

�� 6SHFLI\�ILYH�VPRRWKLQJ�SRLQWV�WR�EH�XVHG�IRU�SHDN�LQWHJUDWLRQ
LQ�WKH�3HDN�,QWHJUDWLRQ�GLDORJ�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�6PRRWKLQJ�3RLQWV�WH[W�ER[�DQG�W\SH�����

1RWH���/&4�XVHV�WZR�GLIIHUHQW�FKURPDWRJUDP�VPRRWKLQJ
DOJRULWKPV��%R[FDU�DQG�*DXVVLDQ����7KH�3URFHVVLQJ�0HWKRG�ZLQGRZ
XVHV�*DXVVLDQ�DV�LWV�GHIDXOW�VPRRWKLQJ�DOJRULWKP�
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�� /HDYH�WKH�GHIDXOW�YDOXH�RI�����LQ�WKH�6�1�7KUHVKROG�WH[W�ER[�

1RWH���,QWHJUDWLRQ�6�1�WKUHVKROG�LV�WKH�QXPEHU�WKDW�FRQWUROV�KRZ
FORVH�\RX�KDYH�WR�FRPH�WR�WKH�FDOFXODWHG�EDVHOLQH�WR�KDYH�WKH�SHDN
HGJHV��WRXFK��WKH�EDVHOLQH���,Q�WKLV�H[DPSOH��WKH�ULJKW�DQG�OHIW�SHDN
HGJHV�DUH�FRQVLGHUHG�WR�EH�WRXFKLQJ�WKH�EDVHOLQH�LI�WKH�KHLJKW�DERYH
WKH�EDVHOLQH�JHWV�EHORZ�����WLPHV�WKH�FDOFXODWHG�QRLVH�

�� 6SHFLI\�DQ�H[SHFWHG�SHDN�ZLGWK�RI����V�LQ�WKH�SHDN�LQWHJUDWLRQ
JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�([SHFWHG�3HDN�:LGWK�WH[W�ER[��DQG�W\SH�
���

�� 6HOHFW�>[@�WR�HQDEOH�YDOOH\�GHWHFWLRQ�RI�FKURPDWRJUDSKLF�SHDNV�
DV�IROORZV�
&OLFN�RQ�WKH�9DOOH\�'HWHFWLRQ�(QDEOHG�FKHFN�ER[�WR�SODFH�DQ
>[@�WKHUH�

1RWH���7KH�9DOOH\�'HWHFWLRQ�(QDEOHG�FKHFN�ER[�DOORZV�\RX�WR�XVH
WKH�/&4�YDOOH\�GHWHFWLRQ�DSSUR[LPDWLRQ�PHWKRG�WR�LQWHJUDWH
XQUHVROYHG�SHDNV���7KLV�PHWKRG�GURSV�D�YHUWLFDO�OLQH�IURP�WKH�DSH[
RI�WKH�YDOOH\�EHWZHHQ�XQUHVROYHG�SHDNV�WR�WKH�EDVHOLQH���7KH
LQWHUVHFWLRQ�RI�WKH�YHUWLFDO�OLQH�DQG�WKH�EDVHOLQH�GHILQHV�WKH�HQG�RI
WKH�ILUVW�SHDN�DQG�WKH�EHJLQQLQJ�RI�WKH�VHFRQG�SHDN�

�� /HDYH�WKH�&RQVWUDLQ�3HDN�:LGWK�FKHFN�ER[�HPSW\�

1RWH���7KH�&RQVWUDLQ�3HDN�:LGWK�FKHFN�ER[�DOORZV�\RX�WR
FRQVWUDLQ�WKH�ZLGWK�RI�D�FRPSRQHQW�GXULQJ�SHDN�LQWHJUDWLRQ�RI�D
FKURPDWRJUDP��:LWK�WKLV�ER[�FKHFNHG��\RX�DGMXVW�SHDN�WDLOLQJ��E\
VHWWLQJ�D�IDFWRU�WKDW�OLPLWV�WDLOLQJ�DV�D�SHUFHQWDJH�RI�WKH�SHDN
KHLJKW�

�� 6DYH�WKH�SHDN�LQWHJUDWLRQ�SDUDPHWHUV��DV�IROORZV�
&OLFN�RQ�OK���6HH�)LJXUH������
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Figure 7-13.  Component Identification view of the Processing Method window, showing the peak
integration parameters for the component D4

�� 'LVSOD\�WKH�FRPSRQHQW�LGHQWLILFDWLRQ�SDUDPHWHUV�IRU�GUXJ[��DV
IROORZV�
&OLFN�RQ�Next���1RWH�WKDW�/&4�KLJKOLJKWV�WKH�FXUUHQWO\�DFWLYH
FRPSRQHQW�

1RWH���:KHQ�HQWHULQJ�PDQ\�FRPSRQHQWV�ZLWK�VLPLODU�SHDN
LQWHJUDWLRQ�SDUDPHWHUV�\RX�FDQ�HQWHU�DOO�RI�WKH�LGHQWLILFDWLRQ
SDUDPHWHUV�IRU�RQH�RI�WKH�FRPSRQHQWV�DQG�WKHQ�SUHVV�WKH
Save As Default�EXWWRQ�LQ�WKH�&RPSRQHQW�,GHQWLILFDWLRQ�YLHZ�RI
WKH�3URFHVVLQJ�0HWKRG�ZLQGRZ���7KHVH�SDUDPHWHUV�WKHQ�EHFRPH
WKH�GHIDXOW�YDOXHV�IRU�QHZ�FRPSRQHQWV�
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�� (QWHU�WKH�SHDN�LQWHJUDWLRQ�SDUDPHWHUV�IRU�GUXJ[��DV�IROORZV�
5HSHDW�VWHSV���WKURXJK���

7.1.7 Entering Component Calibration Parameters

,Q�WKLV�H[DPSOH��\RX�SURFHVV�FDOLEUDWLRQ�GDWD�XVLQJ�DQ�LQWHUQDO
VWDQGDUG�FDOLEUDWLRQ���,Q�WKH�&RPSRQHQW�&DOLEUDWLRQ�YLHZ�\RX�ILUVW
VSHFLI\�ZKLFK�FRPSRQHQWV�DUH�LQWHUQDO�VWDQGDUGV���7KHQ�IRU�HDFK
DGGLWLRQDO�FRPSRQHQW�LQ�WKH�&RPSRQHQW�OLVW��\RX�VSHFLI\�WKH
FRPSRQHQW�W\SH�DV�HLWKHU�D�WDUJHW�FRPSRXQG�RU�XQGHILQHG��VSHFLI\
DQ�LQWHUQDO�VWDQGDUG�DQG�WKH�DPRXQW�RI�LQWHUQDO�VWDQGDUG��DQG
VSHFLI\�WKH�FRQFHQWUDWLRQ�RI�HDFK�FDOLEUDWLRQ�DQG�4&�OHYHO�IRU
WDUJHW�FRPSRXQGV�

7R�HQWHU�FRPSRQHQW�FDOLEUDWLRQ�SDUDPHWHUV�IRU�WKLV�H[DPSOH��GR
WKH�IROORZLQJ�

�� 'LVSOD\�WKH�&RPSRQHQW�&DOLEUDWLRQ�YLHZ��DV�IROORZV�
&OLFN�RQ�WKH�&RPSRQHQW�&DOLEUDWLRQ�EXWWRQ�LQ�WKH�3URFHVVLQJ
0HWKRG�WRROEDU���6HH�)LJXUH������

�� 'LVSOD\�WKH�FRPSRQHQW�LGHQWLILFDWLRQ�SDUDPHWHUV�IRU�WKH
LQWHUQDO�VWDQGDUG��'���DV�IROORZV�
&OLFN�RQ�WKH�Previous�EXWWRQ�

�� 6SHFLI\�'��DV�DQ�LQWHUQDO�VWDQGDUG�LQ�WKH�&RPSRQHQW�7\SH
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�,67'�RSWLRQ�EXWWRQ���6HH�)LJXUH������
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Figure 7-14.  Component Calibration view of the Processing Method window

�� (QWHU�WKH�LQWHUQDO�VWDQGDUG�DPRXQW�LQ�WKH�,QWHUQDO�6WDQGDUG
JURXS�ER[��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�$PRXQW�WH[W�ER[�DQG�W\SH�������

�� (QWHU�WKH�LQWHUQDO�VWDQGDUG�XQLWV�LQ�WKH�,QWHUQDO�6WDQGDUG
JURXS�ER[��DV�IROORZV�
&OLFN�LQ�WKH�8QLWV�WH[W�ER[�DQG�W\SH���SJ�PO�

�� $FFHSW�WKH�FDOLEUDWLRQ�SDUDPHWHUV��DV�IROORZV�
&OLFN�RQ�OK�
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Figure 7-15.  Component Calibration view, showing the correct internal standard information

�� 'LVSOD\�WKH�FRPSRQHQW�FDOLEUDWLRQ�SDUDPHWHUV�IRU�WKH�QH[W
FRPSRQHQW�LQ�WKH�3URFHVVLQJ�0HWKRG��DV�IROORZV�
&OLFN�RQ�Next���1RWH�WKDW�/&4�KLJKOLJKWV�WKH�DFWLYH
FRPSRQHQW��GUXJ[�

�� 6SHFLI\�GUXJ[�DV�D�WDUJHW�FRPSRXQG�LQ�WKH�&RPSRQHQW�7\SH
JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�7DUJHW�&RPSRXQG�RSWLRQ�EXWWRQ�

�� /HDYH�WKH�LQWHUQDO�VWDQGDUG�VHW�WR�LWV�GHIDXOW�YDOXH�RI�'��LQ
WKH�,67'�WH[W�ER[�LQ�WKH�7DUJHW�&RPSRXQG�JURXS�ER[�

1RWH���'��LV�WKH�RQO\�LQWHUQDO�VWDQGDUG�XVHG�LQ�WKLV�H[DPSOH�
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��� 6SHFLI\�D�TXDGUDWLF�FDOLEUDWLRQ�FXUYH�LQ�WKH�7DUJHW�&RPSRXQG
JURXS�ER[��DV�IROORZV�
)LUVW��FOLFN�RQ�WKH�GURS�GRZQ�PHQX�LQ�WKH�&DOLEUDWLRQ�&XUYH
FRPER�ER[���7KHQ��FOLFN�RQ�4XDGUDWLF�

��� /HDYH�WKH�RULJLQ�VHW�WR�LWV�GHIDXOW�YDOXH�RI�,JQRUH�LQ�WKH�2ULJLQ
JURXS�ER[�

��� 6SHFLI\�D���;��ZHLJKWLQJ�LQ�WKH�:HLJKWLQJ�JURXS�ER[��DV
IROORZV�
&OLFN�RQ�WKH���;��RSWLRQ�EXWWRQ�

��� /HDYH�WKH�UHVSRQVH�VHW�WR�LWV�GHIDXOW�VHWWLQJ�RI�$UHD�LQ�WKH
5HVSRQVH�JURXS�ER[�

��� 6SHFLI\�WKH�XQLW�RI�FRQFHQWUDWLRQ�WR�DSSHDU�RQ�WKH�FDOLEUDWLRQ
FXUYH�LQ�WKH�8QLWV�/DEHOV�JURXS�ER[��DV�IROORZV�
&OLFN�LQ�WKH�&DOLEUDWLRQ�WH[W�ER[�DQG�W\SH���SJ�PO�

��� 6SHFLI\�WKH�XQLW�RI�FRQFHQWUDWLRQ�WR�DSSHDU�LQ�WKH�TXDQWLWDWLRQ
UHSRUW�LQ�WKH�8QLWV�/DEHOV�JURXS�ER[��DV�IROORZV�
&OLFN�LQ�WKH�5HSRUW�WH[W�ER[�DQG�W\SH���SJ�PO�

��� (QWHU�QLQH�FDOLEUDWLRQ�OHYHOV�LQ�WKH�7DUJHW�&RPSRXQG�JURXS
ER[��DV�IROORZV�
)LUVW��FOLFN�LQ�WKH�ILUVW�&DO�/HYHO�WH[W�ER[�DQG�W\SH���FDO���
1H[W��SUHVV�WKH�XDQWLWLHV'RZQ�$UURZ!�NH\�DQG�LQ�WKH
VHFRQG�&DO�/HYHO�WH[W�ER[�W\SH���FDO�����7KHQ��SUHVV�WKH
�'RZQ�$UURZ!�NH\�DQG�LQ�WKH�WKLUG�&DO�/HYHO�WH[W�ER[�W\SH�
FDO�����5HSHDW�WKLV�SURFHGXUH��LQFUHPHQWDOO\�LQFUHDVLQJ�HDFK
&DO�/HYHO�XQWLO�\RX�UHDFK�QLQH�FDOLEUDWLRQ�OHYHOV�
6HH�7DEOH�����DQG�)LJXUH������
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Figure 7-16.  Component Calibration view, showing the Cal Level and QC Level parameters for drugx

��� (QWHU�WKH�DPRXQW�IRU�HDFK�FDOLEUDWLRQ�OHYHO��DV�IROORZV�
)LUVW��FOLFN�LQ�WKH�ILUVW�$PRXQW�WH[W�ER[�DQG�W\SH��������1H[W�
SUHVV�WKH��'RZQ�$UURZ!�NH\�DQG�LQ�WKH�VHFRQG�$PRXQW�WH[W
ER[�W\SH��������7KHQ��SUHVV�WKH��'RZQ�$UURZ!�NH\�DQG�LQ�WKH
WKLUG�WH[W�ER[�W\SH��������5HSHDW�WKLV�SURFHGXUH�XVLQJ�WKH
DSSURSULDWH�DPRXQWV�IRU�HDFK�&DO�/HYHO�OLVWHG�LQ�7DEOH�����
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Cal Level Amount (pg/ml)

cal 1 10

cal 2 25

cal 3 50

cal 4 100

cal 5 200

cal 6 400

cal 7 600

cal 8 800

cal 9 1000

Table 7-1.  Calibration levels and corresponding
amounts for drugx

��� (QWHU�WKUHH�4&�OHYHOV�LQ�WKH�7DUJHW�&RPSRXQG�JURXS�ER[��DV
IROORZV�
)LUVW��FOLFN�LQ�WKH�ILUVW�4&�/HYHO�WH[W�ER[�DQG�W\SH���4&���
1H[W��SUHVV�WKH��'RZQ�$UURZ!�NH\�DQG�LQ�WKH�VHFRQG�4&
/HYHO�WH[W�ER[�W\SH���4&�����7KHQ��SUHVV�WKH��'RZQ�$UURZ!
NH\�DQG�LQ�WKH�WKLUG�4&�/HYHO�WH[W�ER[�W\SH���4&�����6HH�7DEOH
����DQG�)LJXUH������

��� (QWHU�WKH�DPRXQW�IRU�HDFK�4&�/HYHO��DV�IROORZV�
)LUVW��FOLFN�LQ�WKH�ILUVW�4&�/HYHO�$PRXQW�WH[W�ER[�DQG�W\SH�
�����1H[W��SUHVV�WKH��'RZQ�$UURZ!�NH\�DQG�LQ�WKH�VHFRQG
4&�/HYHO�$PRXQW�WH[W�ER[�W\SH���������7KHQ��SUHVV�WKH
�'RZQ�$UURZ!�NH\�DQG�LQ�WKH�WKLUG�4&�/HYHO�$PRXQW�WH[W
ER[�W\SH��������

QC Level Amount (pg/ml) % Test

QC 1 10 20

QC 2 400 15

QC 3 1000 15

Table 7-2.  QC levels and corresponding amounts for drugx

��� 6HW�WKH���7HVW�YDOXH�IRU�WKH�4&�/HYHO���WR�����DQG�WKH���7HVW
YDOXHV�IRU�4&�/HYHOV���DQG���WR������DV�IROORZV�
)LUVW��FOLFN�LQ�WKH�ILUVW���7HVW�WH[W�ER[�DQG�W\SH��������1H[W�
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SUHVV��'RZQ�$UURZ!�DQG�LQ�WKH�VHFRQG���7HVW�WH[W�ER[�W\SH�
�����7KHQ��SUHVV��'RZQ�$UURZ!�DQG�LQ�WKH�WKLUG���7HVW�OHYHO
WH[W�ER[�W\SH������

1RWH���7KH���7HVW�YDOXHV�IRU�4&ªV�LQ�WKLV�H[DPSOH�DUH�VKRZQ
LQ�7DEOH�������7KHVH�DUH�WKH�FULWHULD�XVHG�LQ�WKLV�H[DPSOH�WR
GHWHUPLQH�ZKHWKHU�4&ªV�SDVV���<RX�FDQ�XVH�DQ\���7HVW�SDUDPHWHUV
WKDW�DUH�DSSURSULDWH�IRU�\RXU�SDUWLFXODU�DSSOLFDWLRQ�

��� 6DYH�WKH�FRPSRQHQW�FDOLEUDWLRQ�SDUDPHWHUV��DV�IROORZV�
&OLFN�RQ�OK�

7.1.8 Saving the Processing Method

6DYH�WKH�3URFHVVLQJ�0HWKRG�DV�SUDFWLFH�SPG��DV�IROORZV�

�� 'LVSOD\�WKH�)LOH�6DYH���$XGLW�7UDLO�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�6DYH�EXWWRQ�LQ�WKH�3URFHVVLQJ�0HWKRG�WRROEDU�
6HH�)LJXUH������

�� 6SHFLI\�WKH�FRPPHQW�LQIRUPDWLRQ�LQ�WKH�)LOH�6DYH���$XGLW
7UDLO�GLDORJ�ER[��DV�IROORZV�
&OLFN�LQ�WKH�&RPPHQW�WH[W�ER[��DQG�W\SH���GUXJ[�SURFHVVLQJ
PHWKRG�

1RWH���/&4�DXWRPDWLFDOO\�GLVSOD\V�ZKDW�FKDQJHV�\RX�PDGH�WR�WKH
3URFHVVLQJ�0HWKRG�LQ�WKH�:KDW�&KDQJHG�WH[W�ER[���,Q�WKLV
H[DPSOH��RQO\�WKH�&RPSRQHQW�,GHQWLILFDWLRQ�YLHZ�KDV�FKDQJHG�VR
IDU�

�� 'LVSOD\�WKH�6DYH�$V�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�Continue���6HH�)LJXUH������
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Figure 7-17. File Save - Audit Trail dialog box, showing
representative comment information

Figure 7-18.  Save As dialog box, showing the correct file name and
directory C:\LCQ\examples\Methods for the practice.pmd
Processing Method



QUANTITATIVE ANALYSIS OF DATA
Creating a Processing Method in the Processing Method Window

Finnigan:  LCQ Operator’s Manual       7-29

�� 1DPH�WKH�3URFHVVLQJ�0HWKRG�SUDFWLFH�SPG�DQG�FKDQJH�WR�WKH
&�?/&4?H[DPSOHV?0HWKRGV�GLUHFWRU\��DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�)LOH�1DPH�WH[W�ER[��DQG�W\SH���SUDFWLFH�

�� 6DYH�WKH�3URFHVVLQJ�0HWKRG�DQG�FORVH�WKH�GLDORJ�ER[��DV
IROORZV�
&OLFN�RQ�OK�

7.1.9 Closing the Processing Method

&ORVH�WKH�3URFHVVLQJ�0HWKRG�ZLQGRZ��DV�IROORZV�
&KRRVH�File | Exit�
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7.2 Creating a Sample List in the Sample
List Window

7R�FUHDWH�D�6DPSOH�/LVW�LQ�WKH�6DPSOH�/LVW�ZLQGRZ��GR�WKH
IROORZLQJ�

• 8VH�WKH�QHZ�ILOH�WHPSODWH�WR�VWDUW�D�QHZ�6DPSOH�/LVW�

• 6DYH�WKH�6DPSOH�/LVW�

7.2.1 Using the New File Template to Start a New
Sample List

7R�VWDUW�D�QHZ�6DPSOH�/LVW�XVLQJ�WKH�1HZ�)LOH�7HPSODWH�GLDORJ
ER[��GR�WKH�IROORZLQJ�

�� 2SHQ�WKH�6DPSOH�/LVW�ZLQGRZ�IURP�WKH�1DYLJDWRU�ZLQGRZ��DV
IROORZV�
&OLFN�RQ�WKH�6DPSOH�/LVW�EXWWRQ�LQ�WKH�1DYLJDWRU�ZLQGRZ�

�� 6WDUW�D�QHZ�6DPSOH�/LVW�DQG�GLVSOD\�WKH�1HZ�)LOH�7HPSODWH
GLDORJ�ER[��DV�IROORZV�
&KRRVH�File | New���6HH�)LJXUH������

�� (QWHU�WKH�EDVH�UDZ�ILOH�QDPH�LQ�WKH�*HQHUDO�JURXS�ER[��DV
IROORZV�
&OLFN�LQ�WKH�%DVH�)LOH�1DPH�WH[W�ER[�DQG�W\SH�GUXJ[_�

�� /HDYH�WKH�VWDUWLQJ�QXPEHU�VHW�WR�LWV�GHIDXOW�YDOXH�RI���LQ�WKH
6WDUWLQJ�1XPEHU�WH[W�ER[�

�� (QWHU�WKH�SDWK�ZKHUH�WKH�UDZ�ILOHV�DUH�VDYHG��DV�IROORZV�

D� 'LVSOD\�WKH�6HOHFW�'LUHFWRU\�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�3DWK�%URZVH�EXWWRQ�>LQ�WKH�1HZ�)LOH
7HPSODWH�GLDORJ�ER[��)LJ�������@���6HH�)LJXUH������

E� 6HOHFW�WKH�&�?/&4?H[DPSOHV?GDWD�GLUHFWRU\�LQ�WKH�6HOHFW
'LUHFWRU\�GLDORJ�ER[��DV�IROORZV�
)LUVW��GRXEOH�FOLFN�RQ�WKH�&�?�GLUHFWRU\�LQ�WKH�'LUHFWRULHV
6HOHFWHG�FRPER�ER[���1H[W��VFUROO�GRZQ�LQ�WKH�'LUHFWRULHV
6HOHFWHG�FRPER�ER[�DQG�GRXEOH�FOLFN�RQ�WKH�/&4�GLUHFWRU\�
7KHQ��GRXEOH�FOLFN�RQ�WKH�H[DPSOHV�GLUHFWRU\���)LQDOO\�
GRXEOH�FOLFN�RQ�WKH�GDWD�GLUHFWRU\�
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Figure 7-19.  New File Template dialog box, showing the proper settings
to create a Sample List for this example

F� (QWHU�WKH�UDZ�ILOH�SDWK�DQG�FORVH�WKH�GLDORJ�ER[��DV
IROORZV�
&OLFN�RQ�OK���/&4�DXWRPDWLFDOO\�HQWHUV�WKH�FRUUHFW�SDWK
LQ�WKH�3DWK�WH[W�ER[�LQ�WKH�1HZ�)LOH�7HPSODWH�GLDORJ�ER[�
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Figure 7-20.  Select Directory dialog box, showing the
C:\LCQ\examples\data path used for raw files

�� (QWHU�WKH�GUXJ[�HPG�([SHULPHQW�0HWKRG��ZKLFK�LV�WKH
RULJLQDO�([SHULPHQW�0HWKRG�XVHG�WR�FROOHFW�WKH�GDWD�LQ�WKLV
H[DPSOH��DV�IROORZV�

D� 'LVSOD\�WKH�6HOHFW�([SHULPHQW�0HWKRG�)LOH�GLDORJ�ER[��DV
IROORZV�
&OLFN�RQ�WKH�([SHULPHQW�0HWKRG�%URZVH�EXWWRQ�>LQ�WKH
1HZ�)LOH�7HPSODWH�GLDORJ�ER[��)LJ�������@���6HH�)LJXUH���
���

E� 6HOHFW�WKH�GUXJ[�HPG�H[SHULPHQW�PHWKRG�LQ�WKH
&�?/&4?H[DPSOHV?0HWKRGV�GLUHFWRU\��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
GUXJ[�HPG���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�

F� (QWHU�WKH�([SHULPHQW�0HWKRG�DQG�FORVH�WKH�GLDORJ�ER[��DV
IROORZV�
&OLFN�RQ�OK��/&4�DXWRPDWLFDOO\�HQWHUV�WKH�PHWKRG�LQ�WKH
([SHULPHQW�0HWKRG�WH[W�ER[�LQ�WKH�1HZ�)LOH�7HPSODWH
GLDORJ�ER[�
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Figure 7-21.  Select Experiment Method dialog box, showing Experiment
Methods saved in the C:\LCQ\examples\Methods directory

�� (QWHU�WKH�SUDFWLFH�SPG�3URFHVVLQJ�0HWKRG�LQ�WKH�*HQHUDO
JURXS�ER[��DV�IROORZV�

D� 'LVSOD\�WKH�6HOHFW�3URFHVV�0HWKRG�)LOH�GLDORJ�ER[��DV
IROORZV�
&OLFN�RQ�WKH�3URFHVV�0HWKRG�%URZVH�EXWWRQ�>LQ�WKH�1HZ
)LOH�7HPSODWH�GLDORJ�ER[��)LJ�������@���6HH�)LJXUH������

E� 6HOHFW�WKH�SUDFWLFH�SPG�3URFHVVLQJ�0HWKRG�LQ�WKH
&�?/&4?H[DPSOHV?0HWKRGV�GLUHFWRU\��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
SUDFWLFH�SPG���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�

F� (QWHU�WKH�3URFHVV�0HWKRG�DQG�FORVH�WKH�GLDORJ�ER[��DV
IROORZV�
&OLFN�RQ�OK��/&4�DXWRPDWLFDOO\�HQWHUV�WKH�PHWKRG�LQ�WKH
3URFHVV�0HWKRG�WH[W�ER[�LQ�WKH�1HZ�)LOH�7HPSODWH�GLDORJ
ER[�
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Figure 7-22.  Select Process Method dialog box, showing Processing
Methods in the C:\LCQ\examples\Methods directory

�� 6HOHFW�WR�SURFHVV�WKH�GDWD�XVLQJ�RSHQ�EUDFNHWV�LQ�WKH�%UDFNHW
7\SH�JURXS�ER[��DV�IROORZV�
&OLFN�RQ�WKH�2SHQ�RSWLRQ�EXWWRQ�

�� 6HW�WKH�SDUDPHWHUV�LQ�WKH�&DOLEUDWLRQ�JURXS�ER[��DV�IROORZV�

D� 6HOHFW�>[@�WR�DGG�FDOLEUDWLRQ�VWDQGDUGV��DV�IROORZV�
&OLFN�RQ�WKH�$GG�6WDQGDUGV�FKHFN�ER[���1RWH�WKDW�/&4
DFWLYDWHV�WKH�&DOLEUDWLRQ�JURXS�SDUDPHWHUV�

E� /HDYH�WKH�LQMHFWLRQV�SHU�OHYHO�VHW�WR�LWV�GHIDXOW�YDOXH�RI���

F� 6HOHFW�>[@�WR�DGG�EODQNV�LQ�WKH�&DOLEUDWLRQ�JURXS�ER[��DV
IROORZV�
&OLFN�RQ�WKH�$GG�%ODQNV�FKHFN�ER[�WR�SODFH�DQ�[�WKHUH�

G� /HDYH�WKH�GHIDXOW�VHWWLQJ�WR�ILOO�LQ�VDPSOH�,'�IRU
VWDQGDUGV�
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��� 6HW�WKH�SDUDPHWHUV�LQ�WKH�4&�JURXS�ER[��DV�IROORZV�

D� 6HOHFW�>[@�WR�DGG�4&ªV���DV�IROORZV�
&OLFN�RQ�WKH�4&�FKHFN�ER[�WR�SODFH�DQ�[�WKHUH���1RWH�WKDW
/&4�DFWLYDWHV�WKH�4&�JURXS�SDUDPHWHUV�

E� /HDYH�WKH�$IWHU�)LUVW�&DOLEUDWLRQ�2QO\�RSWLRQ�EXWWRQ
VHOHFWHG�

F� /HDYH�WKH�$GG�%ODQNV�FKHFN�ER[�HPSW\�

G� /HDYH�WKH�)LOO�LQ�6DPSOH�,'�IRU�4&ªV�FKHFN�ER[�VHOHFWHG�

��� )RU�WKLV�H[DPSOH��XVH�WKH�GHIDXOW�VHWWLQJV�VSHFLILHG�LQ�WKH
6DPSOHV�JURXS�ER[HV�

��� 6HW�WKH�SDUDPHWHUV�LQ�WKH�$XWRVDPSOHU�JURXS�ER[��DV�IROORZV�
6HOHFW�WR�QRW�UH�XVH�YLDO�QXPEHUV��DV�IROORZV�
&OLFN�RQ�WKH�5H�8VH�9LDO�1XPEHUV�FKHFN�ER[�WR�UHPRYH�WKH�[�

��� 2SHQ�WKH�6DPSOH�/LVW�DQG�FORVH�WKH�1HZ�)LOH�7HPSODWH�GLDORJ
ER[��DV�IROORZV�
&OLFN�RQ�OK���/&4�DXWRPDWLFDOO\�JHQHUDWHV�D�6DPSOH�/LVW�DQG
FRUUHFWO\�HQWHUV�WKH�FDOLEUDWLRQ�OHYHO�DQG�LQMHFWLRQ�YROXPH�IRU
HDFK�FDOLEUDWLRQ�VWDQGDUG�LQ�WKH�([SHULPHQW�0HWKRG�
6HH�)LJXUH������
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Figure 7-23.  Sample List window, showing the proper settings for batch reprocessing data files in
this example

7KH�6DPSOH�/LVW�JHQHUDWHV�DQ�HQWU\�IRU�HDFK�RI�WKH�QLQH
FDOLEUDWLRQ�DQG�WKUHH�4&�OHYHO�VSHFLILHG�LQ�WKH�3URFHVVLQJ�0HWKRG�
,Q�WKLV�H[DPSOH��\RX�VSHFLI\�RQH�XQNQRZQ�VDPSOH��RQH�LQMHFWLRQ
SHU�FDOLEUDWLRQ�OHYHO�DQG�GR�QRW�UH�XVH�YLDO�QXPEHUV���%ODQNV�DUH
HQWHUHG�DW�HDFK�HQG�RI�WKH�FDOLEUDWLRQ�VHW�WR�JLYH�D�WRWDO�RI�ILIWHHQ
HQWULHV�LQ�WKH�6DPSOH�/LVW�
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7.2.2 Saving the Sample List

6DYH�WKH�6DPSOH�/LVW�DV�SUDFWLFH�VOG��DV�IROORZV�

�� 'LVSOD\�WKH�6DYH�$V�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�6DYH�EXWWRQ�LQ�WKH�6DPSOH�/LVW�WRROEDU�
6HH�)LJXUH������

�� 1DPH�WKH�6DPSOH�/LVW�SUDFWLFH�VOG�DQG�VDYH�LW�LQ�WKH
&�?/&4?H[DPSOHV?0HWKRGV�GLUHFWRU\�DV�IROORZV�
'RXEOH�FOLFN�LQ�WKH�)LOH�1DPH�WH[W�ER[��DQG�W\SH���SUDFWLFH�

�� 6DYH�WKH�6DPSOH�/LVW�DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

Figure 7-24.  Save As dialog box, showing the proper settings to save
the Sample List as practice.sld to the
C:\LCQ\examples\Methods directory
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7.3 Processing Calibration Data Using the
Sample List Window

,Q�WKLV�H[DPSOH�\RX�XVH�WKH�6DPSOH�/LVW�GUXJ[�VOG�FRQWDLQHG�LQ
WKH�&�?/&4?H[DPSOHV?0HWKRGV�GLUHFWRU\�DQG�UDZ�ILOHV�SURYLGHG
LQ�WKH�&�?/&4?H[DPSOHV?GDWD�GLUHFWRU\���7KLV�LV�WKH�VDPH�6DPSOH
/LVW�WKDW�ZDV�XVHG�WR�FROOHFW�WKH�GDWD�RULJLQDOO\���7KH�3URFHVVLQJ
0HWKRG��GUXJ[�SPG�LV�DOVR�SURYLGHG�LQ�WKH
&�?/&4?H[DPSOHV?0HWKRGV�GLUHFWRU\���<RX�FDQ�XVH�HLWKHU�WKLV
3URFHVVLQJ�0HWKRG�RU�WKH�RQH�\RX�FUHDWHG��SUDFWLFH�SPG��LQ�WKH
WRSLF���&UHDWLQJ�D�3URFHVVLQJ�0HWKRG�XVLQJ�WKH�3URFHVVLQJ
0HWKRG�(GLWRU���7R�SURFHVV�WKH�FDOLEUDWLRQ�GDWD�LQ�WKLV�H[DPSOH�
GR�WKH�IROORZLQJ�

• 2SHQ�D�6DPSOH�/LVW�LQ�WKH�6DPSOH�/LVW�ZLQGRZ

• %DWFK�UHSURFHVV�WKH�FDOLEUDWLRQ�GDWD

)RU�D�IORZ�GLDJUDP�RI�KRZ�WR�EDWFK�UHSURFHVV�FDOLEUDWLRQ�GDWD
XVLQJ�WKH�6DPSOH�/LVW�ZLQGRZ��VHH�)LJXUH������
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Figure 7-25.  Flow diagram for batch reprocessing and reviewing
calibration data

7.3.1 Opening a Sample List in the Sample List
Window

2SHQ�WKH�GUXJ[�VOG�6DPSOH�/LVW��DV�IROORZV�

�� 'LVSOD\�WKH�2SHQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�2SHQ�EXWWRQ�LQ�WKH�6DPSOH�/LVW�WRROEDU�
6HH�)LJXUH������

�� 6HOHFW�WKH�GUXJ[�VOG�6DPSOH�/LVW�LQ�WKH
&�?/&4?H[DPSOHV?0HWKRGV�GLUHFWRU\��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
GUXJ[�VOG���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�
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�� 2SHQ�WKH�6DPSOH�/LVW�DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���6HH�)LJXUH������

Figure 7-26.  Open dialog box, showing the drugx.sld Sample List
selected

1RWH���/&4�FUHDWHV�GDWD�ILOHV�FRQWDLQLQJ�HLWKHU��UDZ�RU��UVW
H[WHQVLRQV�IRU�UDZ�ILOHV�DQG�UHVXOW�ILOHV���7KH�6DPSOH�/LVW�ZLQGRZ
UHFRJQL]HV�ERWK�H[WHQVLRQV���)RU�LQVWDQFH��LI�\RX�DUH�UXQQLQJ�D
6DPSOH�/LVW��/&4�FUHDWHV�UDZ�ILOHV�ZLWK�WKH�ILOH�QDPH�\RX�VSHFLI\�
,I�\RX�DUH�EDWFK�UHSURFHVVLQJ�GDWD��/&4�XVHV�UDZ�ILOHV�ZKHQ�\RX
FKRRVH�WKH�SHDN�GHWHFWLRQ�	�LQWHJUDWLRQ�SURFHVVLQJ�DFWLRQ��DQG�LW
XVHV�UHVXOW�ILOHV�ZKHQ�\RX�FKRRVH�WKH�FDOLEUDWLRQ�RU�TXDQWLWDWLRQ
SURFHVVLQJ�DFWLRQV�
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Figure 7-27.  Sample List window, showing the drugx.sld Sample List
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7.3.2 Batch Reprocessing the Calibration Data

,Q�WKLV�H[DPSOH��\RX�EDWFK�UHSURFHVV�UDZ�ILOHV�FRQWDLQHG�LQ�WKH
&�?/&4?H[DPSOHV?GDWD�GLUHFWRU\�DQG�HYDOXDWH�WKH�FDOLEUDWLRQ
FXUYH�ZLWK�WKH�4&ªV���/&4�EDWFK�UHSURFHVVHV�GDWD�DFFRUGLQJ�WR�WKH
SURFHVVLQJ�DFWLRQV�\RX�FKRRVH�LQ�WKH�%DWFK�5HSURFHVV�6HWXS�GLDORJ
ER[�DQG�WKH�ZD\�WKH�FDOLEUDWLRQ�VWDQGDUGV��4&ªV��DQG�XQNQRZQV
DUH�EUDFNHWHG�LQ�WKH�6DPSOH�/LVW�

7R�EDWFK�UHSURFHVV�WKH�FDOLEUDWLRQ�GDWD�XVLQJ�RSHQ�EUDFNHWV�LQ�WKH
GUXJ[�VOG�6DPSOH�/LVW���GR�WKH�IROORZLQJ�

�� 'LVSOD\�WKH�%DWFK�5HSURFHVV�6HWXS�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�%DWFK�5HSURFHVV�EXWWRQ�LQ�WKH�6DPSOH�/LVW
WRROEDU���6HH�)LJXUH������

�� 6HOHFW�>[@�WR�GHWHFW�DQG�LQWHJUDWH�SHDNV�LQ�WKH�UDZ�ILOHV�LQ�WKH
3URFHVVLQJ�$FWLRQV�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�3HDN�'HWHFWLRQ�	�,QWHJUDWLRQ�FKHFN�ER[�

�� 6HOHFW�>[@�WR�LPSOHPHQW�FDOLEUDWLRQ�RQ�WKH�UHVXOW�ILOHV�LQ�WKH
3URFHVVLQJ�$FWLRQV�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�&DOLEUDWLRQ�FKHFN�ER[�

�� 6HOHFW�>[@�WR�LPSOHPHQW�TXDQWLWDWLRQ�RQ�WKH�UHVXOW�ILOHV�LQ�WKH
3URFHVVLQJ�$FWLRQV�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�4XDQWLWDWLRQ�FKHFN�ER[�

�� 6HOHFW�>[@�WR�FUHDWH�D�VXPPDU\�UHSRUW�LQ�WKH�3URFHVVLQJ
$FWLRQV�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�&UHDWH�6XPPDU\�FKHFN�ER[�

�� %HJLQ�SURFHVVLQJ�WKH�GDWD�DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�
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Figure 7-28.  Batch Reprocess dialog box, showing the proper settings
for processing the calibration data in this example

1RWH�WKH�IROORZLQJ�RFFXUV�DXWRPDWLFDOO\�

• /&4�EHJLQV�SURFHVVLQJ�WKH�GDWD�

• 7KH�%DWFK�5HSURFHVV�6HWXS�GLDORJ�ER[�GLVDSSHDUV�DQG�WKH
4XHXH�0DQDJHU�LFRQ�DSSHDUV�LQ�WKH�6DPSOH�/LVW�ZLQGRZ�
7KH�WH[W�EHORZ�WKH�LFRQ�XSGDWHV�WKH�SURJUHVV�RI�GDWD
SURFHVVLQJ�

• 7KH�([FHO�([SRUW�GLDORJ�ER[�DSSHDUV���6HH�)LJXUH������

• 0LFURVRIW��([FHO�RSHQV�DQG�WKH�VXPPDU\�VKHHW�DSSHDUV�
6HH�)LJXUH������

1RWH���7R�GLVSOD\�WKH�VXPPDU\�LQIRUPDWLRQ�IRU�WKH�WDUJHW
FRPSRXQG�FOLFN�RQ�WKH�GUXJ[�WDE�LQ�WKH�ORZHU�OHIW�FRUQHU�RI�WKH
6XPPDU\�6KHHW�LQ�WKH�([FHO�ZLQGRZ�
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Figure 7-29.  Excel Export dialog box

Figure 7-30.  Excel Summary Sheet, showing calibration information for the data in this example
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<RX�HYDOXDWH�WKH�UHVXOWV�LQ�WKH�6XPPDU\�6KHHW��)LJXUH�������WR
GHWHUPLQH�LI�WKH�FDOLEUDWLRQ�LV�JRRG���7R�HQVXUH�WKDW�WKH�4&ªV�IRU
HYHU\�OHYHO�SDVVHG��\RX�FRPSDUH�WKH�DFFXUDF\��H[SUHVVHG�LQ�WHUPV
RI��'LII��WR�WKH���7HVW�FULWHULD�\RX�VSHFLILHG�LQ�WKH�3URFHVVLQJ
0HWKRG���)RU�LQVWDQFH��UHSOLFDWHV�DW�WKH�ORZHVW�4&�OHYHO��4&���
PXVW�KDYH��'LII�YDOXHV�RI������WR�EH�FRQVLGHUHG�SDVVLQJ���,Q�WKLV
H[DPSOH�4&����ZLWK�DQ�H[SHFWHG�FRQFHQWUDWLRQ�RI����SJ�P/����KDV
WKUHH�UHSOLFDWHV�WKDW�IDLOHG�ZLWK��'LII�YDOXHV�RI�����������DQG
�����UHVSHFWLYHO\���5HSOLFDWHV�LQ�WKH�4&���DQG�4&���OHYHOV�VKRXOG
KDYH��'LII�YDOXHV�RI������WR�EH�FRQVLGHUHG�SDVVLQJ���,Q�WKLV�FDVH�
DOO�RI�WKH�UHSOLFDWHV�LQ�WKH�4&���DQG�4&���OHYHOV��DW�H[SHFWHG
FRQFHQWUDWLRQV�RI�����DQG������SJ�P/���DUH�ZLWKLQ�WKH�����'LII
FULWHULD�VR�WKH\�DOO�SDVV�

<RX�FDQ�DOVR�VHH�IURP�)LJXUH������WKDW�WKH�SUHFLVLRQ�RI�WKH
FDOLEUDWLRQ�GDWD�LV�JRRG���3UHFLVLRQ�LQ�WKH�6XPPDU\�6KHHW�
H[SUHVVHG�LQ�WHUPV�RI��56'��LV�������IRU�WKH�ORZHVW�4&�OHYHO
����SJ�P/����DQG������DQG�������UHVSHFWLYHO\�DW�WKH�4&���DQG�4&
��OHYHOV�



QUANTITATIVE ANALYSIS OF DATA
Reviewing and Editing the Calibration Data in the Rework Window

7-46        Finnigan:  LCQ Operator’s Manual

7.4 Reviewing and Editing the Calibration
Data in the Rework Window

7R�UHYLHZ�WKH�FDOLEUDWLRQ�GDWD�LQ�WKH�5HZRUN�ZLQGRZ��GR�WKH
IROORZLQJ�

• 2SHQ�WKH�5HZRUN�ZLQGRZ�

• 2SHQ�D�6DPSOH�/LVW�LQ�WKH�5HZRUN�ZLQGRZ�DQG�UHYLHZ�WKH
UHVXOW�ILOHV�

• 0DQXDOO\�LQWHJUDWH�D�FRPSRQHQW�

7.4.1 Opening the Rework Window

7R�RSHQ�WKH�5HZRUN�ZLQGRZ��GR�WKH�IROORZLQJ�

�� 5HWXUQ�WR�WKH�1DYLJDWRU�ZLQGRZ�DV�IROORZV�
)LUVW��KROG�GRZQ�WKH��$OW!�NH\�DQG�SUHVV�WKH��7DE!�NH\�XQWLO
\RX�VHH�WKH�1DYLJDWRU�EXWWRQ���7KHQ�OHW�JR�RI�WKH��$OW!�NH\�

�� 2SHQ�WKH�5HZRUN�ZLQGRZ��DV�IROORZV�
&OLFN�RQ�WKH�5HZRUN�EXWWRQ�LQ�WKH�1DYLJDWRU�WRROEDU�

,I�/&4�GLVSOD\V�WKH�&RPSRQHQW�5HYLHZ�YLHZ��)LJXUH��������JR
WR�WKH�QH[W�WRSLF���2SHQLQJ�D�6DPSOH�/LVW�LQ�WKH�5HZRUN
ZLQGRZ�DQG�5HYLHZLQJ�WKH�5HVXOW�)LOHV�

,I�/&4�GRHV�QRW�GLVSOD\�WKH�&RPSRQHQW�5HYLHZ�YLHZ�LQ�WKH
5HZRUN�ZLQGRZ��\RX�PD\�VHH�D�PHVVDJH�ER[���6HH�)LJXUH������

Figure 7-31.  Message box in the Rework window
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,I�WKH�PHVVDJH��7KH�ILOH�FRXOG�QRW�EH�RSHQHG�DSSHDUV��WKDW
LQGLFDWHV�WKDW�WKH�ILOH�WKDW�ZDV�ODVW�RSHQ�LQ�WKH�5HZRUN
ZLQGRZ�FDQ�QR�ORQJHU�EH�RSHQHG���7R�FRQWLQXH��GR�WKH
IROORZLQJ�

�� 'LVSOD\�WKH�1HZ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���6HH�)LJXUH������

Figure 7-32.  New dialog box in the Rework window

�� 2SHQ�WKH�UHVXOW�ILOH�GUXJ[B���UVW��DV�IROORZV�

D� 'LVSOD\�WKH�2SHQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�)LOH�%URZVH�EXWWRQ���6HH�)LJXUH������

E� &KDQJH�WR�WKH�&�?/&4?H[DPSOHV?GDWD�GLUHFWRU\�DQG
VHOHFW�WKH�GUXJ[B���UVW�UHVXOW�ILOH��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
GUXJ[B���UVW���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�



QUANTITATIVE ANALYSIS OF DATA
Reviewing and Editing the Calibration Data in the Rework Window

7-48        Finnigan:  LCQ Operator’s Manual

Figure 7-33.  Open dialog box in the Rework window, showing the
drugx_10.rst file selected

F� (QWHU�WKH�UHVXOW�ILOH�DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���/&4�DXWRPDWLFDOO\�HQWHUV�WKH
&�?/&4?H[DPSOHV?GDWD?GUXJ[B���UVW�GLUHFWRU\�LQ�WKH
)LOH�WH[W�ER[���6HH�)LJXUH������

Figure 7-34.  New dialog box, showing the
C:\LCQ\examples\data\drugx_10.rst directory

G� 2SHQ�WKH�UHVXOW�ILOH�DQG�FORVH�WKH�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK���/&4�DXWRPDWLFDOO\�GLVSOD\V�GUXJ[B���UVW�LQ
WKH�&RPSRQHQW�5HYLHZ�YLHZ�RI�WKH�5HZRUN�ZLQGRZ�
6HH�)LJXUH������
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Figure 7-35.  Component Review view of the Rework window, showing drugx as the active component

1RWH���,I�GUXJ[�LV�QRW�WKH�DFWLYH�FRPSRQHQW��FOLFN�RQ�WKH�QDPH�RI
WKH�FRPSRQHQW�LQ�WKH�&RPSRQHQW�/LVW�DW�WKH�H[WUHPH�ULJKW�RI�WKH
5HZRUN�ZLQGRZ�WR�DFWLYDWH�LW�
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7.4.2 Opening a Sample List in the Rework
Window and Reviewing the Result Files

<RX�RSHQ�WKH�VDPH�6DPSOH�/LVW�\RX�XVHG�WR�SHUIRUP�WKH�EDWFK
UHSURFHVVLQJ�RI�GDWD�DQG�WKHQ�UHYLHZ�WKH�UHVXOW�ILOHV�LQ�WKH�5HZRUN
ZLQGRZ���7KLV�DOORZV�\RX�WR�HDVLO\�VFUROO�WKURXJK�UHVXOW�ILOHV
FUHDWHG�LQ�WKH�VDPH�6DPSOH�/LVW�ZLWKRXW�KDYLQJ�WR�VHSDUDWHO\
RSHQ�HDFK�UHVXOW�ILOH�LQ�5HZRUN�

7R�RSHQ�D�6DPSOH�/LVW�LQ�WKH�5HZRUN�ZLQGRZ��GR�WKH�IROORZLQJ�

�� 'LVSOD\�WKH�6DPSOH�/LVW�GLDORJ�ER[��DV�IROORZV�
&KRRVH�File | Open Sample List�LQ�WKH�5HZRUN�ZLQGRZ�
6HH�)LJXUH������

Figure 7-36.  Sample List Open dialog box

�� (QWHU�WKH�GUXJ[�VOG�6DPSOH�/LVW�LQ�WKH�6DPSOH�/LVW�)LOH�WH[W
ER[��DV�IROORZV�

D� 'LVSOD\�WKH�2SHQ�GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�WKH�6DPSOH�/LVW�)LOH�%URZVH�EXWWRQ�
6HH�)LJXUH������

E� &KDQJH�WR�WKH�&�?/&4?H[DPSOHV?0HWKRGV�DQG�VHOHFW�WKH
GUXJ[�VOG�6DPSOH�/LVW��DV�IROORZV�
6FUROO�GRZQ�LQ�WKH�)LOH�1DPH�FRPER�ER[�XQWLO�\RX�VHH
GUXJ[�VOG���7KHQ��FOLFN�RQ�WKH�ILOH�QDPH�
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Figure 7-37.  Open dialog box in the Rework window, showing the
drugx.sld selected in the C:\LCQ\examples\methods
directory

F� (QWHU�WKH�6DPSOH�/LVW�DQG�FORVH�WKH�2SHQ�GLDORJ�ER[��DV
IROORZV�
&OLFN�RQ�OK���/&4�DXWRPDWLFDOO\�HQWHUV�WKH�PHWKRG�LQ�WKH
6DPSOH�/LVW�)LOH�WH[W�ER[���6HH�)LJXUH������
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Figure 7-38.  Sample List Open dialog box, showing the drugx.sld
Sample List file containing result files

�� 2SHQ�WKH�6DPSOH�/LVW�ILOH�DQG�FORVH�WKH�6DPSOH�/LVW�2SHQ
GLDORJ�ER[��DV�IROORZV�
&OLFN�RQ�OK�

1RWH���/&4�GLVSOD\V�D�PHVVDJH�ER[�DVNLQJ�LI�\RX�ZDQW�WR�VDYH
FKDQJHV�WR�WKH�FXUUHQWO\�RSHQ�UHVXOW�ILOH���6HH�)LJXUH������
%HFDXVH�QR�FKDQJHV�KDYH�EHHQ�PDGH��DQVZHU�QR�

Figure 7-39.  Rework message box

/&4�DXWRPDWLFDOO\�RSHQV�WKH�6DPSOH�/LVW�ILOH�DQG�GLVSOD\V
WKH�FXUUHQW�6DPSOH�/LVW�ILOH�QDPH�LQ�WKH�5HZRUN�ZLQGRZ
WLWOH�EDU���6HH�)LJXUH������
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Figure 7-40.  Component Review view of the Rework window, showing the open Sample List drugx.sld
displayed in the title bar across the top of the window

�� 'LVSOD\�WKH�QH[W�UHVXOW�ILOH�LQ�WKH�6DPSOH�/LVW�ILOH��DV�IROORZV�
&KRRVH�File | Next File���2U�DOWHUQDWLYHO\��\RX�FDQ�KROG�WKH
�&WUO!�NH\�DQG�SUHVV�WKH��3DJH�'RZQ!�NH\�

6FUROO�WKURXJK�WKH�UHVXOW�ILOHV�LQ�WKH�6DPSOH�/LVW�ILOH�DQG�GR
WKH�IROORZLQJ�

• (YDOXDWH�WKH�FDOLEUDWLRQ�FXUYH�DFFRUGLQJ�WR�WKH�FULWHULD
XVHG�LQ�\RXU�ODERUDWRU\�

• &KHFN�WKH�SHDN�DUHDV�IRU�DOO�FRPSRQHQWV�DQG�HQVXUH�WKH\
PDWFK�WKRVH�OLVWHG�LQ�WKH�6XPPDU\�6KHHW�
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• 9HULI\�WKDW�WKH�LQWHJUDWLRQ�PDUNHUV�IRU�/&�SHDNV�DUH
FRUUHFW�

7.4.3 Manually Integrating a Component Peak

<RX�FDQ�PDQXDOO\�LQWHJUDWH�D�FRPSRQHQW�SHDN�E\�FKDQJLQJ�LWV
LQWHJUDWLRQ�PDUNHU�LQ�WKH�0DQXDO�&RPSRQHQW�YLHZ�LQ�WKH�5HZRUN
ZLQGRZ���7R�PDQXDOO\�LQWHJUDWH�D�FRPSRQHQW�SHDN��GR�WKH
IROORZLQJ�

�� 'LVSOD\�WKH�0DQXDO�&RPSRQHQW�,QWHJUDWLRQ�YLHZ��DV�IROORZV�
&OLFN�RQ�WKH�0DQXDO�&RPSRQHQW�,QWHJUDWLRQ�EXWWRQ�LQ�WKH
5HZRUN�ZLQGRZ���6HH�)LJXUH������

�� 7R�FKDQJH�WKH�LQWHJUDWLRQ�PDUNHU�LQ�RQH�RI�WKH�UHVXOW�ILOHV�LQ
WKLV�H[DPSOH��GR�WKH�IROORZLQJ�

D� &OLFN�RQ�WKH�OHIW�RU�ULJKW�VTXDUH�HGLWDEOH�KDQGOH�RQ�WKH
EOXH�EDVHOLQH�RI�WKH�/&�SHDN���/&4�DXWRPDWLFDOO\�FKDQJHV
WKH�FXUVRU�WR�D�FURVV�KDLU���6HH�)LJXUH������

E� 'UDJ�WKH�KDQGOH�WR�GHILQH�D�QHZ�ORFDWLRQ�RI�WKH�OHIW�RU
ULJKW�SHDN�OLPLW���5HSHDW�WKLV�SURFHGXUH�IRU�WKH�RSSRVLWH
VLGH�RI�WKH�SHDN���/&4�DXWRPDWLFDOO\�XSGDWHV�WKH
SDUDPHWHUV�LQ�WKH�3HDN�5HVXOWV�DQG�WKH�3HDN�/LPLWV
JURXS�ER[HV�

F� (QWHU�WKH�QHZ�SHDN�OLPLWV�DQG�SHDN�DUHD��DV�IROORZV�
&OLFN�RQ�OK�
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Figure 7-41.  Manual Component view, showing the integration marker and peak integration
parameters for a result file in this example

1RWH���,Q�WKLV�H[DPSOH��LW�LV�SUREDEO\�QRW�QHFHVVDU\�WR�VDYH�WKH�QHZ
SHDN�OLPLWV�DQG�SHDN�DUHD���%\�FOLFNLQJ�RQ�OK�LQ�VWHS��F�\RX
PHUHO\�HQWHU�WKH�QHZ�SDUDPHWHUV�LQWR�WKH�UHVXOW�ILOH���7R�VDYH�WKHP
LQ�WKH�UHVXOW�ILOH�\RX�PXVW�RYHUZULWH�WKH�H[LVWLQJ��UVW�ILOH�E\
GLVSOD\LQJ�WKH�5HZRUN�6DYH�&KDQJHV�PHVVDJH�ER[�DQG�DQVZHULQJ
<HV���6HH�)LJXUH������
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Figure 7-42.  Manual Component view, showing how the integration marker can be adjusted to
manually integrate a component peak

�� 7R�VDYH�WKH�FKDQJHV�DQG�RYHUZULWH�WKH�FXUUHQW�UHVXOW�ILOH��GR
WKH�IROORZLQJ�

D� 'LVSOD\�WKH�5HZRUN�6DYH�&KDQJHV�PHVVDJH�ER[��DV
IROORZV�
$GYDQFH�WR�WKH�QH[W�UHVXOW�ILOH�LQ�WKH�6DPSOH�/LVW�ILOH�E\
KROGLQJ�WKH��&WUO!�NH\�DQG�SUHVVLQJ�WKH��3DJH�'RZQ!
NH\���6HH�)LJXUH������

E� 6DYH�WKH�SHDN�UHVXOWV�DQG�SHDN�OLPLWV��DV�IROORZV�
&OLFN�RQ�Yes�



QUANTITATIVE ANALYSIS OF DATA
Reviewing and Editing the Calibration Data in the Rework Window

Finnigan:  LCQ Operator’s Manual       7-57

2U�FDQFHO�WKH�FKDQJHV�DQG�UHVWRUH�WKH�RULJLQDO�UHVXOW�ILOH�
DV�IROORZV�
&OLFN�RQ�No�

Figure 7-43.  Rework Save Changes message box
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A. APPENDIX A:  SAMPLE FORMULATIONS

7KLV�$SSHQGL[�SURYLGHV�LQVWUXFWLRQV�IRU�WKH�SUHSDUDWLRQ�RI�VHYHUDO
VWRFN�VROXWLRQV���7KHVH�VROXWLRQV�DUH�XVHG�IRU�WXQLQJ��FDOLEUDWLQJ�
DQG�GHPRQVWUDWLQJ�DSSOLFDWLRQV�RI�WKH�$3&,���(6,�V\VWHP�
)RUPXODWLRQV�IRU�VDPSOH�VROXWLRQV�LQ�WKLV�DSSHQGL[�DUH�DV�IROORZV�

• &DIIHLQH��05)$��DQG�8OWUDPDUN������VWRFN�VROXWLRQV

• (6,�7XQLQJ�6ROXWLRQ���&DIIHLQH��05)$��8OWUDPDUN�����

• 5HVHUSLQH

• 7HVWRVWHURQH�DQG�G��7HVWRVWHURQH

$OZD\V�WDNH�VDIHW\�SUHFDXWLRQV�ZKHQ�\RX�KDQGOH�FKHPLFDOV�DQG
XQNQRZQ�VDPSOHV���(1685(�7+$7�<28�5($'�$1'
81'(567$1'�7+(�+$=$5'6�2)�7+(�&+(0,&$/6
86('�,1�7+(�)2//2:,1*�35(3$5$7,216���'LVSRVH�RI�DOO
ODERUDWRU\�UHDJHQWV�E\�WKH�DSSURSULDWH�PHWKRG�IRU�D�VSHFLILF
UHDJHQW�RU�VROYHQW�

0DWHULDO�6DIHW\�'DWD�6KHHWV��06'6��SURYLGH�VXPPDUL]HG
LQIRUPDWLRQ�RQ�WKH�KD]DUG�DQG�WR[LFLW\�RI�VSHFLILF�FKHPLFDO
FRPSRXQGV���06'6V�DOVR�SURYLGHV�LQIRUPDWLRQ�RQ�WKH�SURSHU
KDQGOLQJ�RI�FRPSRXQGV��ILUVW�DLG�IRU�DFFLGHQWDO�H[SRVXUH��DQG
SURFHGXUHV�IRU�WKH�UHPHG\�RI�VSLOOV�RU�OHDNV���3URGXFHUV�DQG
VXSSOLHUV�RI�FKHPLFDO�FRPSRXQGV�DUH�UHTXLUHG�E\�ODZ�WR�SURYLGH
WKHLU�FXVWRPHUV�ZLWK�WKH�PRVW�FXUUHQW�KHDOWK�DQG�VDIHW\
LQIRUPDWLRQ�LQ�WKH�IRUP�RI�DQ�06'6���5HDG�WKH�PDWHULDO�VDIHW\
GDWD�VKHHWV�IRU�HDFK�FKHPLFDO�\RX�XVH���([DPSOHV�RI�SRWHQWLDOO\
KD]DUGRXV�FKHPLFDOV�XVHG�LQ�SURFHGXUHV�WKURXJKRXW�WKLV�PDQXDO
DUH�DV�IROORZV�

• DFHWLF�DFLG
• DFHWRQLWULOH
• PHWK\O�DOFRKRO��PHWKDQRO�
• UHVHUSLQH
• WHVWRVWHURQH

$



APPENDIX A:  SAMPLE FORMULATIONS
Caffeine, MRFA, and Ultramark 1621 Stock Solutions

A-2        Finnigan:  LCQ Operator’s Manual

A.1 Caffeine, MRFA, and Ultramark 1621
Stock Solutions

)RU�WXQLQJ�DQG�FDOLEUDWLQJ�WKH�(6,�V\VWHP��\RX�XVH�D�VROXWLRQ�RI
FDIIHLQH��05)$��DQG�8OWUDPDUN������LQ�DQ
DFHWRQLWULOH�PHWKDQRO�ZDWHU�VROXWLRQ�FRQWDLQLQJ����DFHWLF�DFLG�
<RX�SUHSDUH�WKH�WXQLQJ�VROXWLRQ�IURP�HDFK�RI�WKH�IROORZLQJ�

• FDIIHLQH�VWRFN�VROXWLRQ

• 05)$�VWRFN�VROXWLRQ

• 8OWUDPDUN������VWRFN�VROXWLRQ

1RWH���9LDOV�RI�FDIIHLQH��05)$��DQG�8OWUDPDUN������DUH�LQFOXGHG
LQ�WKH�$3,�DFFHVVRU\�NLW���7R�RUGHU�PRUH�RI�WKHVH�FRPSRXQGV�RU�WR
RUGHU�WHVWRVWHURQH�RU�G��WHVWRVWHURQH��ZULWH�RU�FDOO�

6LJPD�&KHPLFDO�&RPSDQ\
3��2��%R[������
6W��/RXLV��0LVVRXUL��86$�����������
����������������LQ�WKH�86$�RU�&DQDGD�
����������������RXWVLGH�WKH�86$�RU�&DQDGD�
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WARNING.  AVOID EXPOSURE TO POTENTIALLY HARMFUL
MATERIALS.  Always wear protective gloves and safety glasses when you
use solvents or corrosives. Also contain waste streams and use proper
ventilation. Refer to your supplier’s Material Safety Data Sheets (MSDS) for
the proper handing of a particular solvent.

:$5181*��.217$.7�0,7�327(17,(//
*()b+5/,&+(1�68%67$1=(1�9(50(,'(1��%HL�GHU
9HUZHQGXQJ�YRQ�/|VXQJV��RGHU�.RUURVLRQVPLWWHOQ�VLQG�VWHWV
6FKXW]KDQGVFKXKH�XQG�6FKXW]EULOOH�]X�WUDJHQ��$EOX�VWRIIH�VLQG
DXI]XIDQJHQ��XQG�JXWH�%HO�IWXQJ�PXVV�YRUKDQGHQ�VHLQ��1lKHUH
,QIRUPDWLRQ��EHU�GHQ�8PJDQJ�PLW�EHVWLPPWHQ�/|VXQJVPLWWHOQ
N|QQHQ�6LH�GHQ�6LFKHUKHLWVGDWHQEOlWWHUQ�YRP�/LHIHUDQWHQ�GHU
MHZHLOLJHQ�6XEVWDQ]�HQWQHKPHQ�

$9(57,66(0(17��(9,7(5�'
(75(�(;326(�$8;
352'8,76�327(17,(//(0(17�'$1*(5(8;��3RUWHU
WRXMRXUV�GHV�JDQWV�GH�SURWHFWLRQ�HW�GHV�OXQHWWHV�GH�VpFXULWp�SRXU
XWLOLVHU�GHV�VROYDQWV�RX�GHV�PDWLqUHV�FRUURVLYHV��(Q�RXWUH�
UHQIHUPHU�OHV�pFRXOHPHQWV�GH�GpFKHWV�HW�PDLQWHQLU�XQH�YHQWLODWLRQ
DSSURSULpH��&RQVXOWHU�OHV�ILFKHV�WR[LFRORJLTXHV��06'6��GX
IRXUQLVVHXU�SRXU�OH�PRGH�G
HPSORL�G
XQ�VROYDQW�SDUWLFXOLHU�
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A.1.1 Stock Solution:  Caffeine

7KH���PJ�P/���VWRFN�VROXWLRQ�RI�FDIIHLQH�LQ������PHWKDQRO�LV
SURYLGHG�ZLWK�\RXU�/&4�V\VWHP�

A.1.2 Stock Solution:  MRFA

3UHSDUH�D���P/�VWRFN�VROXWLRQ�RI���QPRO�µ/���05)$�LQ������
PHWKDQRO�ZDWHU�DV�IROORZV�

�� 2EWDLQ�WKH�YLDO�RI�/�PHWKLRQ\O�DUJLQ\O�SKHQ\ODODQ\O�DODQLQH
DFHWDWH•+2���05)$��LQ�\RXU�DFFHVVRU\�NLW���,Q�WKLV�IRUP��WKH
05)$�VDPSOH�KDV�D�PROHFXODU�ZHLJKW�RI�������X���&DUHIXOO\
ZHLJK�����PJ�RI�WKH�05)$�VDPSOH�

�� 'LVVROYH�WKH�05)$�VDPSOH�LQ�D�WRWDO�YROXPH�RI���P/�RI������
PHWKDQRO�ZDWHU���0L[�WKH�VROXWLRQ�WKRURXJKO\�

�� /DEHO�WKH�YLDO�05)$�VWRFN�VROXWLRQ�

A.1.3 Stock Solution:  Ultramark 1621

3UHSDUH�D����P/�VWRFN�VROXWLRQ�RI������8OWUDPDUN������LQ
DFHWRQLWULOH�DV�IROORZV�

�� 2EWDLQ�WKH�YLDO�RI�8OWUDPDUN������LQ�\RXU�DFFHVVRU\�NLW�

�� 8VLQJ�D�V\ULQJH��PHDVXUH�RXW����µ/�RI�8OWUDPDUN������DQG
GLVVROYH�LW�LQ����P/�RI�DFHWRQLWULOH���0L[�WKH�VROXWLRQ
WKRURXJKO\�

�� /DEHO�WKH�YLDO�8OWUDPDUN������VWRFN�VROXWLRQ�

*R�WR�WKH�QH[W�WRSLF���(6,�7XQLQJ�6ROXWLRQ���&DIIHLQH��05)$�
8OWUDPDUN������
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A.2 ESI Tuning Solution:  Caffeine, MRFA,
Ultramark 1621

3UHSDUH���P/�RI�WKH�WXQLQJ�VROXWLRQ�DV�IROORZV�

�� 3LSHW�����µ/�RI�WKH�VWRFN�VROXWLRQ�RI�FDIIHLQH�LQWR�D�FOHDQ��GU\
YLDO�

�� 3LSHW����µ/�RI�WKH�VWRFN�VROXWLRQ�RI�05)$�LQWR�WKH�YLDO�

�� 3LSHW�����P/�RI�WKH�VWRFN�VROXWLRQ�RI�8OWUDPDUN������LQWR�WKH
YLDO�

1RWH���8VH�RQO\�JODVV�SLSHWV�RU�VWDLQOHVV�VWHHO�V\ULQJHV�ZKHQ
PHDVXULQJ�JODFLDO�DFHWLF�DFLG���8VH�RI�SODVWLF�SLSHW�WLSV�FDXVHV
FRQWDPLQDWLRQ�RI�DFLG�VWRFN�VROXWLRQV�ZKLFK�FDQ�LQWURGXFH
FRQWDPLQDQWV�LQ�WKH�WXQLQJ�VROXWLRQ�

�� 3LSHW����µ/�RI�JODFLDO�DFHWLF�DFLG�LQWR�WKH�YLDO�

�� 3LSHW������P/�RI�������PHWKDQRO�ZDWHU�LQWR�WKH�YLDO��DQG�WKHQ
PL[�WKH�VROXWLRQ�WKRURXJKO\�

�� /DEHO�WKH�YLDO�DQG�VWRUH�LW�LQ�D�UHIULJHUDWRU�XQWLO�LW�LV�QHHGHG�
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A.3 Reserpine

)ROORZ�WKH�GLUHFWLRQV�JLYHQ�EHORZ�WR�SUHSDUH�D�VWRFN�VROXWLRQ�RI
UHVHUSLQH���7KHQ�XVH�VHULDO�GLOXWLRQV�RI�WKH�VWRFN�VROXWLRQ�WR�PDNH
HLWKHU�DQ�$3&,�RU�(6,�VDPSOH�VROXWLRQ�DV�GHVFULEHG�LQ��(6,��
$3&,�6DPSOH�6ROXWLRQ���5HVHUSLQH�

A.3.1 Stock Solution:  Reserpine

3UHSDUH�D�VWRFN�VROXWLRQ�RI��µJ�µ/���UHVHUSLQH�LQ����DFHWLF�DFLG�LQ
������PHWKDQRO�ZDWHU�

�� 2EWDLQ�WKH���JUDP�YLDO�RI�UHVHUSLQH�LQ�\RXU�DFFHVVRU\�NLW���7KH
PROHFXODU�ZHLJKW�RI�UHVSHULQH�LV�������X���:HLJK�RXW���PJ�RI
UHVHUSLQH�DQG�WUDQVIHU�WKH�VDPSOH�WR�D�SRO\SURS\OHQH
PLFURFHQWULIXJH�WXEH�

�� 'LVVROYH�WKH�UHVHUSLQH�VDPSOH�LQ�D�WRWDO�YROXPH�RI���P/�RI���
DFHWLF�DFLG�LQ�������PHWKDQRO�ZDWHU�

�� (QVXUH�WKH�VDPSOH�LV�WKRURXJKO\�GLVVROYHG�LQ�VROXWLRQ�

A.3.2 ESI / APCI Sample Solution:  Reserpine

3UHSDUH���P/�RI�WKH�VDPSOH�VROXWLRQ�RI����SJ�µ/�������IPRO�µ/����LQ
���DFHWLF�DFLG�LQ�������PHWKDQRO�ZDWHU�DV�IROORZV�

�� 3LSHW�����µ/�RI�WKH�VWRFN�VROXWLRQ���µJ�µ/-1��RI�UHVHUSLQH�LQWR
D�FOHDQ�SRO\SURS\OHQH�YLDO�

�� $GG�����µ/�RI����DFHWLF�DFLG�LQ�������PHWKDQRO�ZDWHU�WR�WKH
YLDO�

�� 0L[�WKLV�VROXWLRQ������QJ�µ/-1��WKRURXJKO\�

�� 7UDQVIHU����µ/�RI�WKH�����QJ�µ/-1�VROXWLRQ�LQWR�D�FOHDQ
SRO\SURS\OHQH�YLDO�

�� $GG�����µ/�RI����DFHWLF�DFLG�LQ�������PHWKDQRO�ZDWHU�WR�WKH
YLDO�

�� 0L[�WKLV�VROXWLRQ����QJ�µ/-1��WKRURXJKO\�
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�� 7UDQVIHU����µ/�RI�WKH���QJ�µ/-1�VROXWLRQ�LQWR�D�FOHDQ
SRO\SURS\OHQH�YLDO�

�� $GG�����µ/�RI����DFHWLF�DFLG�LQ�������PHWKDQRO�ZDWHU�WR�WKH
YLDO�

�� 0L[�WKLV�VROXWLRQ�����SJ�µ/-1��WKRURXJKO\�

��� 6WRUH�WKH�(6,���$3&,�VDPSOH�VROXWLRQ�����SJ�µ/-1��LQ�D
UHIULJHUDWRU�XQWLO�LW�LV�QHHGHG�
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A.4 Testosterone and d3-Testosterone

)ROORZ�WKH�GLUHFWLRQV�JLYHQ�EHORZ�WR�SUHSDUH�D�VWRFN�VROXWLRQ�RI
WHVWRVWHURQH���7KHQ�XVH�VHULDO�GLOXWLRQV�RI�WKH�VWRFN�VROXWLRQ�WR
SUHSDUH�WKH�FDOLEUDWLRQ�OHYHOV�

A.4.1 Stock Solution:  Testosterone

3UHSDUH�D�VWRFN�VROXWLRQ�RI�����QJ�µ/���WHVWRVWHURQH��RU�\RXU
DQDO\WH�RI�LQWHUHVW��LQ�������PHWKDQRO�ZDWHU�DV�IROORZV�

�� :HLJK�RXW���PJ�RI�WHVWRVWHURQH��RU�\RXU�DQDO\WH�RI�LQWHUHVW�
DQG�WUDQVIHU�WKH�VDPSOH�WR�D�SRO\SURS\OHQH�PLFURFHQWULIXJH
WXEH�

�� 'LVVROYH�WKH�VDPSOH�LQ�D�WRWDO�YROXPH�RI����P/������
PHWKDQRO�ZDWHU�

�� (QVXUH�WKH�VDPSOH�LV�WKRURXJKO\�GLVVROYHG�LQ�VROXWLRQ���/DEHO
WKH�WXEH�

�� 3UHSDUH�D����QJ�µ/���FDOLEUDWLRQ�OHYHO�RI�WHVWRVWHURQH��RU�\RXU
DQDO\WH�RI�LQWHUHVW��LQ�������PHWKDQRO�ZDWHU�DV�IROORZV�

D� 3LSHW�����µ/�RI�WKH�����QJ�µ/���VWRFN�VROXWLRQ�RI
WHVWRVWHURQH�LQWR�D�FOHDQ�DXWRVDPSOHU�YLDO�

E� $GG�����µ/�RI�������PHWKDQRO�ZDWHU�WR�WKH�YLDO�
����QJ�µ/���

F� 0L[�WKH�UHVXOWLQJ�����QJ�µ/����VROXWLRQ�WKRURXJKO\���/DEHO
WKH�YLDO�

�� 3UHSDUH�D�����SJ�µ/���FDOLEUDWLRQ�OHYHO�RI�WHVWRVWHURQH��RU�\RXU
DQDO\WH�RI�LQWHUHVW��LQ�������PHWKDQRO�ZDWHU�DV�IROORZV�

D� 3LSHW����µ/�RI�WKH����QJ�µ/���RI�WHVWRVWHURQH�VROXWLRQ�LQWR
D�FOHDQ�DXWRVDPSOHU�YLDO�

E� $GG�����µ/�RI�������PHWKDQRO�ZDWHU�WR�WKH�YLDO�
�����SJ�µ/���

F� 0L[�WKH�UHVXOWLQJ������SJ�µ/����VROXWLRQ�WKRURXJKO\���/DEHO
WKH�YLDO�
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A.4.2 Stock Solution:  d3-Testosterone

3UHSDUH�D�VWRFN�VROXWLRQ�RI�����QJ�µ/���G��WHVWRVWHURQH��RU�\RXU
LQWHUQDO�VWDQGDUG�RI�LQWHUHVW��LQ�������PHWKDQRO�ZDWHU�DV�IROORZV�

�� :HLJK�RXW���PJ�RI�G��WHVWRVWHURQH��RU�\RXU�LQWHUQDO�VWDQGDUG�RI
LQWHUHVW��DQG�WUDQVIHU�WKH�VDPSOH�WR�D�SRO\SURS\OHQH
PLFURFHQWULIXJH�WXEH�

�� 'LVVROYH�WKH�VDPSOH�LQ�D�WRWDO�YROXPH�RI����P/������
PHWKDQRO�ZDWHU�

�� (QVXUH�WKH�VDPSOH�LV�WKRURXJKO\�GLVVROYHG�LQ�VROXWLRQ���/DEHO
WKH�WXEH�

A.4.3 Preparing the Calibration Levels

�� 3UHSDUH�D����QJ�µ/���FDOLEUDWLRQ�OHYHO�RI�WHVWRVWHURQH��RU�\RXU
DQDO\WH�RI�LQWHUHVW��LQ�������PHWKDQRO�ZDWHU�DV�IROORZV�

D� 3LSHW�����µ/�RI�WKH�����QJ�µ/���VWRFN�VROXWLRQ�RI
WHVWRVWHURQH�LQWR�D�FOHDQ�DXWRVDPSOHU�YLDO�

E� $GG�����µ/�RI�������PHWKDQRO�ZDWHU�WR�WKH�YLDO�
����QJ�µ/���

F� 0L[�WKH�UHVXOWLQJ�����QJ�µ/����VROXWLRQ�WKRURXJKO\���/DEHO
WKH�YLDO�

�� 3UHSDUH�D���QJ�µ/���FDOLEUDWLRQ�OHYHO�RI�WHVWRVWHURQH��RU�\RXU
DQDO\WH�RI�LQWHUHVW��LQ�������PHWKDQRO�ZDWHU�DV�IROORZV�

D� 3LSHW�����µ/�RI�WKH����QJ�µ/���VROXWLRQ�RI�WHVWRVWHURQH�LQWR
D�FOHDQ�DXWRVDPSOHU�YLDO�

E� $GG�����µ/�RI�������PHWKDQRO�ZDWHU�WR�WKH�YLDO�
���QJ�µ/���

F� 0L[�WKH�UHVXOWLQJ����QJ�µ/����VROXWLRQ�WKRURXJKO\���/DEHO
WKH�YLDO�

�� 3UHSDUH�D�����SJ�µ/���FDOLEUDWLRQ�OHYHO�RI�WHVWRVWHURQH��RU�\RXU
DQDO\WH�RI�LQWHUHVW��LQ�������PHWKDQRO�ZDWHU�DV�IROORZV�

D� 3LSHW�����µ/�RI�WKH���QJ�µ/��VROXWLRQ�RI�WHVWRVWHURQH�LQWR�D
FOHDQ�SRO\SURS\OHQH�YLDO�
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E� $GG�����µ/�RI�������PHWKDQRO�ZDWHU�WR�WKH�YLDO�
�����SJ�µ/���

F� 0L[�WKH�UHVXOWLQJ������SJ�µ/����VROXWLRQ�WKRURXJKO\���/DEHO
WKH�YLDO�

�� 3UHSDUH�D����SJ�µ/���FDOLEUDWLRQ�OHYHO�RI�WHVWRVWHURQH��RU�\RXU
DQDO\WH�RI�LQWHUHVW��LQ�������PHWKDQRO�ZDWHU�DV�IROORZV�

D� 3LSHW�����µ/�RI�WKH�����SJ�µ/���VROXWLRQ�RI�WHVWRVWHURQH
LQWR�D�FOHDQ�SRO\SURS\OHQH�YLDO�

E� $GG�����µ/�RI�������PHWKDQRO�ZDWHU�WR�WKH�YLDO�
����SJ�µ/���

F� 0L[�WKH�UHVXOWLQJ�����SJ�µ/����VROXWLRQ�WKRURXJKO\���/DEHO
WKH�YLDO�

�� 3UHSDUH�D���SJ�µ/���FDOLEUDWLRQ�OHYHO�RI�WHVWRVWHURQH��RU�\RXU
DQDO\WH�RI�LQWHUHVW��LQ�������PHWKDQRO�ZDWHU�DV�IROORZV�

D� 3LSHW�����µ/�RI�WKH����SJ�µ/���VROXWLRQ�RI�WHVWRVWHURQH�LQWR
D�FOHDQ�SRO\SURS\OHQH�YLDO�

E� $GG�����µ/�RI�������PHWKDQRO�ZDWHU�WR�WKH�YLDO�
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Index

Notes:  This index is sorted word-by-word, not letter-by-letter.  Spaces between words and punctuation marks are treated
as special characters.  Dialog box is abbreviated d.b.

A

Acquire Data d.b.
(figure), 5-16, 5-20, 5-27, 5-34

active cell
(note), 3-22

APCI
definition, 1-3

APCI source
baking out, 4-11

APCI Source d.b.
showing settings for a high flow experiment (figure),

4-5
APCI/MS mode

operation, setting up for, 4-1
setting up MS detector for, 4-4
testing operation of MS detector in, 4-12

APCI/MS/MS mode
setting up the MS detector for, 5-11

API source
introduction, 1-13
place MS detector in standby before you open

(WARNING), 2-15, 2-18, 2-30
schematic diagram (figure), 1-13
sufficient nitrogen flow (WARNING), 2-4, 3-11

atmospheric pressure chemical ionization. See APCI
autosampler

LC/MS/MS analysis of samples in a mixture with,
injection, 6-1

LC/MS/MS example, 6-1
Autosampler d.b.

showing the default injection volume set to 10 µL
(figure), 6-4

B

baking out
APCI source, 4-11

Batch Reprocess d.b.
(figure), 7-43

batch reprocessing, 7-42

C

caffeine
stock solution, preparing, A-4
vial of sample formulation (note), A-2

Calibrate d.b.
(figure), 2-24

calibrating
MS detector, in ESI/MS mode, 2-23
MS detector, in ESI/MS mode, automatically (note),

2-27
calibration

batch reprocessing, 7-42
ESI/MS, setting up for, 2-1
levels, example (table), 7-26
standards, preparing, 7-1
standards, testosterone, A-9

Calibration Options d.b.
(figure), 7-8

capillary, heated
APCI or ESI, API source, 1-13
avoid burns, do not touch (WARNING), 2-16, 2-19, 2-

30, 2-32
optimizing temperature, 4-16
temperature (note), 4-16
voltage (note), 4-16

cells
active (note), 3-22

Chromatogram Ranges d.b.
(figure), 5-31

chromatograms
analyzing in Explore window, 5-29, 5-36
smoothing (note), 7-18
typical (figure), 5-24

collision energy
optimizing relative, 5-13

component calibration
entering parameters, 7-21

Component Identification view, Processing Method
window
naming components, 7-12

components
matching with scan filters, 7-13
naming, in the Component Identification view, 7-12

configuring
MS detector, for ESI/MS operation, 2-4
MS detector, for LC/ESI/MS operation, 3-4

CRM
definition, 1-5

D

data
acquiring, 5-25
acquiring, in Navigator window, 6-13
acquiring, in SIM scan mode, 3-19
calibration, batch reprocessing, 7-42
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calibration, processing, 7-38
monitoring acquisition of, 6-16
quantitative analysis, 7-1

Data view, Navigator window
showing a real-time display before autosampler

injection (figure), 6-17
Define Scan d.b.

(figure), 5-4, 5-13, 5-18
showing settings for SIM scan mode (figure), 3-7

dialog boxes
Acquire Data (figure), 5-16, 5-20, 5-27, 5-34
APCI Source, showing settings for a high flow

experiment (figure), 4-5
Autosampler, showing the default injection volume

set to 10 µL (figure), 6-4
Batch Reprocess (figure), 7-43
Calibrate (figure), 2-24
Calibration Options (figure), 7-8
Chromatogram Ranges (figure), 5-31
Define Scan (figure), 3-7, 5-4, 5-13, 5-18
ESI Source (figure), 2-6, 3-5
Excel Export (figure), 7-44
File Save - Audit Trail (figure), 7-28
LC Column/Solvent Information, showing column and

solvents for testosterone analysis (figure), 6-7
MS Detector Setup, showing settings for scans for

target analyte and internal standard (figure), 6-9
New File Template (figure), 7-31
New, Rework window (figure), 7-47, 7-48
Open (figure), 7-40, 7-48, 7-51
Open Raw File (figure), 7-10
Run Sample List, showing the proper settings to start

an analysis (figure), 6-15
Sample List Open (figure), 7-50, 7-52
Save As (figure), 7-28, 7-37
Select Directory (figure), 7-32
Select Experiment Method (figure), 7-33
Select Process Method (figure), 7-34
Set Parent Mass, showing settings for testosterone

product ions (figure), 6-11
Setup HPLC, setting percentages of solvents (note),

6-5
Setup HPLC, settings for LC/MS analysis of

testosterone (figure), 6-6
Syringe Pump (figure), 2-11
Tune d.b. - Automatic tab (figure), 2-27
Tune d.b. - Manual tab (figure), 3-15, 5-6, 5-15

drugx, 7-1

E

electrospray ionization. See ESI
ESI

definition, 1-3
ESI operation

setting up ESI source for, 2-15
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ESI probe assembly
(figure), 2-14

ESI source
setting up for ESI/MS operation, 2-15

ESI Source d.b.
(figure), 2-6
showing settings for high flow experiment (figure),

3-5
ESI/MS mode

calibration, setting up for, 2-1
configuring MS detector for, operation, 2-4
guidelines for LC/MS operation (table), 3-24
optimizing MS detector for, operation, 3-13
preparing tuning solution for, A-5
testing operation of MS detector in, 2-21
tuning, setting up for, 2-1

Excel Export d.b.
(figure), 7-44

Excel summary sheet
(figure), 7-44

Experiment Method, 7-2
creating, 6-2
LC/MS example, 6-2

Experiment Method window
opening, 6-2
showing the method summary (figure), 6-3

Explore window
(figure), 5-32, 5-37
analyzing a chromatogram, 5-36
opening a raw file, 5-29
showing total ion chromatogram and mass spectrum

(figure), 3-23
using, 3-22

F

figures
Acquire Data d.b., 5-16, 5-20, 5-27, 5-34
APCI Source d.b., showing settings for a high flow

experiment, 4-5
Autosampler d.b., showing the default injection

volume set to 10 µL, 6-4
Batch Reprocess d.b., 7-43
Calibrate d.b., 2-24
Calibration Options d.b., 7-8
Chromatogram Ranges d.b., 5-31
chromatograms, typical, 5-24
Define Scan d.b., 5-4, 5-13, 5-18
Define Scan d.b., showing settings for SIM scan

mode, 3-7
ESI probe assembly, 2-14
ESI Source d. b., showing settings for a high flow

experiment, 3-5
ESI Source d.b., 2-6
Excel Export d.b., 7-44

Excel summary sheet, 7-44
Experiment Method window, 6-3
Explore window, 5-32, 5-37
Explore window, showing total ion chromatogram and

mass spectrum, 3-23
File Save - Audit Trail d.b., 7-28
flow diagram for batch reprocessing and reviewing,

7-39
flow diagram for creating a Processing Method, 7-7
LC Column/Solvent Information d.b., showing column

and solvents for testosterone analysis,
6-7

loop injections of testosterone, 5-9
MS detector console, 3-10, 4-8
MS detector console, with connections for loop

injections, 5-8, 5-16
MS Detector Setup d.b., showing settings for scans

for target analyte and internal standard, 6-9
New d.b., Rework window, 7-47, 7-48
New File Template d.b., 7-31
Open d.b., 7-40, 7-48, 7-51
Open Raw File d.b., 7-10
plot of (area of analyte)/(area of internal standard) vs.

amount of analyte, 7-4
plot of response factor vs. area of analyte, 7-3
Processing Method window, 7-9
Processing Method window, Chromatogram view,

7-16, 7-17
Processing Method window, Component Calibration

view, 7-22, 7-23, 7-25
Processing Method window, Component

Identification view, 7-11, 7-12, 7-14, 7-20
quantitation flow diagram, 7-5
real-time plot of tuning solution in Spectrum view,

2-22
Rework window message box, 7-46, 7-52
Rework window, Component Review view, 7-49,

7-53
Rework window, Manual Component view, 7-55,

7-56
Run Sample List d.b., showing the proper settings to

start an analysis, 6-15
Sample List Open d.b., 7-50, 7-52
Sample List window, 7-36, 7-41
Sample List window, showing the Sample List

method tcurve.sld, 6-14
Save As d.b., 7-28, 7-37
Save Changes message box, Rework window, 7-57
Select Directory d.b., 7-32
Select Experiment Method d.b., 7-33
Select Process Method d.b., 7-34
Set Parent Mass d.b., showing settings for

testosterone product ions, 6-11
Setup HPLC d.b., settings for LC/MS analysis of

testosterone, 6-6
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Syringe Pump d.b., 2-11
Tune d.b. - Manual tab, 3-15, 5-6, 5-15
Tune d.b., showing automatic optimization settings,

2-27
Tune Plus window, 3-18, 5-21, 5-28, 5-35
Tune Plus window, showing automatic tune

optimization, 2-28
Tune Plus window, showing MS detector in standby

mode, 3-3
Tune Plus window, showing results of automatic

calibration, 2-25
Tune Plus window, showing SIM scan window, 3-8
Tune Plus window, standby mode, 2-3
Valco injector valve, 3-10

File Save - Audit Trail d.b.
(figure), 7-28

files
raw files and result files (note), 7-40

flange
APCI or ESI, API source, 1-13

flow injection analysis, 3-2
flow rates

(note), 2-11, 4-16
flushing

sample transfer line, sample tube, and ESI probe,
2-15

Full scan MS
definition, 1-4

Full scan MS/MS
definition, 1-4

Full scan MSn

definition, 1-5

G

guidelines
LC/MS operation in ESI mode (table), 3-24

H

heated capillary
API source, 1-13

high flow APCI experiment
APCI Source d.b., showing settings for (figure), 4-5

high flow ESI experiment
ESI Source d.b., showing settings for (figure), 3-5

HPLC. See LC

I

infusing
tuning solution, 2-18

injections, loop
MS detector console with proper connections for,

5-8, 5-16

proper connections for (figure), 3-10
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inlets
LC, setting up, 3-9, 4-8
syringe pump, setting up, 2-9

integration, peak
entering parameters for, 7-18
manual, 7-54

internal standard
LC/MS/MS analysis, 6-1

introduction
ESI/MS tuning and calibration, 2-1

ion signal
effect of stages of MS on (figure), 1-9

L

LC
entering LC column and solvent information, 6-6
setting parameters for LC/MS analysis, 6-4
setting percentages of solvents (note), 6-5
setting up, 3-9, 4-8

LC Column/Solvent Information d.b.
showing column and solvents for testosterone

analysis (figure), 6-7
LC detector

attributes, 1-2
LC/ESI/MS mode

configuring MS detector for, operation, 3-4
LC/MS

guidelines for, operation in ESI mode (table), 3-24
operation, in ESI mode, 3-1
setting LC parameters for, 6-4
setting MS detector parameters for, 6-8

LC/MS/MS
analysis of samples in a mixture with autosampler

injection, 6-1
analysis of testosterone in APCI mode, 5-1

LCQ
introduction, 1-1

lens, tube
API source, 1-13
optimizing voltage, 4-16
voltage (note), 4-16

loop injections
MS detector console with proper connections for

(figure), 5-8, 5-16
proper connections for (figure), 3-10

low flow ESI experiment
ESI Source d.b., showing settings for (figure), 2-6

M

mass spectrometer. See MS detector
methods

Experiment, 7-2
Processing, 7-2

Processing, closing, 7-29
Processing, creating, 7-6
Processing, saving, 7-27
Tune, opening predefined, 2-5, 4-4
Tune, opening predefined (note), 3-4
Tune, saving, 3-19, 5-10

MRFA
preparing stock solution, A-4
vial of sample formulation (note), A-2

MS
effect of number of stages on signal (figure), 1-9

MS detector
attributes, 1-2
automatic calibration procedure (note), 2-27
calibrating, in ESI/MS mode, 2-23
configuring, for ESI/MS operation, 2-4
configuring, for LC/ESI/MS operation, 3-4
configuring, for LC/MS operation, 6-8
console (figure), 3-10, 4-8
console, with connections for loop injections (figure),

5-8, 5-16
defining scan parameters for, 5-3, 5-11
fine tuning and optimizing for LC/ESI/MS operation,

3-13
levels of specificity, 1-7
levels of specificity (table), 1-8
operational modes, 1-3
optimizing relative collision energy, 5-13
optimizing the sensitivity, 5-3
preparing for normal operation, 2-29
setting up for APCI/MS operation, 4-4
setting up for APCI/MS/MS operation, 5-11
testing operation of, in APCI/MS mode, 4-12
testing operation of, in ESI/MS mode, 2-21
tuning, in ESI/MS mode, 2-26

MS Detector Setup d.b.
showing settings for scans for target analyte and

internal standard (figure), 6-9

N

Navigator window
acquiring data in, 6-13
monitoring acquisition of data, 6-16
running a Sample List in, 6-13

New d.b.
Rework window (figure), 7-47, 7-48

new file template, 7-30
New File Template d.b.

(figure), 7-31
nitrogen

sufficient flow for API source (WARNING), 2-4, 3-11
noise

effect of stages of MS on (figure), 1-9
Notes
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active cell, 3-22
changing Processing Method default settings, 7-11
chromatogram smoothing algorithms, 7-18
cutting PEEK tubing, 3-9, 4-8
ensuring that MS detector is set up, tuned, and

calibrated, 3-1
flow rates, 2-11
heated capillary temperature, 4-16
heated capillary voltage, 4-16
integration signal-to-noise threshold, 7-19
MS detector, automatic calibration procedure, 2-27
optimizing the tune, 2-26
raw files and result files, 7-40
refer to LCQ MS Detector Operator’s and Service

Manual, 2-4
refer to LCQ Software Operator’s Manual, 2-4
sample tube, 3-13
Setup HPLC d.b., 6-5
solution flow rate, 4-16
solvents, 2-17, 2-31
syringe ID (inner diameter), 2-11
syringe needle, square tip, 2-10
tube lens voltage, 4-16
Tune Methods, selecting, 3-4
Unimetrics syringe, 2-12, 3-16, 4-13
use glass pipettes or stainless steel syringes with

glacial acetic acid, A-5
vaporizer heater temperature, 4-16
vials of sample formulations, A-2

O

Open d.b.
(figure), 7-40, 7-48, 7-51

Open Raw File d.b.
(figure), 7-10

optimization
automatic, example (figure), 2-27
tune, automatic (figure), 2-28

optimizing
heated capillary temperature, 4-16
tube lens voltage, 4-16

P

peaks
adjusting retention time of, 5-33
integrating manually, 7-54
integration parameters, entering, 7-18

PEEK tubing
cutting (note), 3-9, 4-8

pipettes
use glass, with glacial acetic acid (note), A-5

probe
APCI or ESI, API source, 1-13

probe assembly, ESI
(figure), 2-14
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probe, ESI
flushing, 2-15

procedures
acquiring data in SIM scan mode, 3-19
acquiring data in the Navigator window, 6-13
acquiring LC/MS/MS data, 5-25
adjusting retention time of LC peak, 5-33
adjusting the relative collision energy, 5-18
analyzing a chromatogram in Explore window, 5-29,

5-36
analyzing a sample by flow injection analysis, 3-2
baking out APCI ion source, 4-11
batch reprocessing the calibration data, 7-42
calibrating MS detector in ESI/MS mode, 2-23
closing the Processing Method, 7-29
configuring MS detector for ESI/MS operation, 2-4
configuring MS detector for LC/ESI/MS operation,

3-4
configuring MS detector of LC/MS operation, 6-8
creating a Processing Method, 7-6
creating a Sample List, 7-30
creating an Experiment Method, 6-2
defining MS detector scan parameters, 5-3, 5-11
developing an LC/MS method, 5-23
displaying a spectrum, 7-15
entering component calibration parameters, 7-21
entering LC column and solvent information, 6-6
entering peak integration parameters, 7-18
fine tuning of MS detector for LC/ESI/MS operation,

3-13
flushing sample transfer line, sample tube, and ESI

probe, 2-15
infusing tuning solution, 2-18
integrating a peak manually, 7-54
LC/MS/MS analysis of samples in a mixture with

autosampler injection, 6-1
matching scan filters with components, 7-13
measuring retention time for unretained solutes,

5-25
measuring void volume, 5-23
monitoring acquisition of data, 6-16
monitoring acquisition of raw files, 6-16
monitoring real-time plot for tuning solution, 2-21
naming components in the Component Identification

view, 7-12
open a raw file in the Processing Method window,

7-8
opening a raw file in Explore window, 5-29
opening a Sample List, 7-38, 7-39
opening a Sample List and reviewing result files,

7-50
opening the Experiment Method window, 6-2
opening the Tune Plus window, 2-3
optimizing heated capillary and tube lens, 4-16

optimizing MS detector for LC/ESI/MS operation,
3-13

optimizing MS detector sensitivity, 5-3
optimizing relative collision energy for APCI/MS/MS

analysis of testosterone, 5-13
optimizing tune lens offset voltage and heated

capillary temperature, 5-5
preparing a stock solution of reserpine, A-6
preparing an ESI sample solution of reserpine, A-6
preparing ESI tuning solution, A-5
preparing MS detector for normal operation, 2-29
preparing stock solutions, A-2
processing calibration data, 7-38
reviewing and editing the calibration data in the

Rework window, 7-46
running a Sample List in the Navigator window, 6-13
saving a Processing Method, 7-27
saving a Sample List, 7-37
saving a Tune Method, 3-19, 5-10
setting LC parameters for LC/MS analysis, 6-4
setting up ESI source for ESI/MS operation, 2-15
setting up LC inlet, 3-9
setting up MS detector for APCI/MS operation, 4-4
setting up the inlet, LC, 4-8
setting up the inlet, syringe pump, 2-9
setting up the MS detector for APCI/MS/MS

operation, 5-11
starting a new Processing Method, 7-7
testing operation of MS detector in APCI/MS mode,

4-12
testing operation of MS detector in ESI/MS mode,

2-21
tuning MS detector, in ESI/MS mode, 2-26
using the Explore window, 3-22
using the new file template, 7-30

Processing Method, 7-2
closing, 7-29
creating, 7-6
flow diagram for creating (figure), 7-7
saving, 7-27
starting, 7-7

Processing Method window
(figure), 7-9
Chromatogram view (figure), 7-16, 7-17
Component Calibration view (figure), 7-22, 7-23,

7-25
Component Identification view (figure), 7-11, 7-12,

7-14, 7-20
pumps

syringe, setting up, 2-9

Q

QC levels
example (table), 7-26



INDEX

VIII        Finnigan:  LCQ Operator’s Manual

QC’s
preparing, 7-1

quantitation
flow diagram (figure), 7-5
introduction, 7-1

R

raw files
(note), 7-40
monitoring acquisition of, 6-16
opening, 7-8

reserpine
preparing a stock solution of, A-6
preparing an ESI sample solution of, A-6

response factor, 7-2
result files

(note), 7-40
Rework window

Component Review view (figure), 7-49, 7-53
Manual Component view (figure), 7-55, 7-56
message box (figure), 7-46, 7-52
opening a Sample List, 7-50
reviewing and editing calibration data, 7-46
Save Changes message box (figure), 7-57

Run Sample List d.b.
showing the proper settings to start an analysis

(figure), 6-15

S

sample formulations, A-1
preparing, A-2

Sample List, 7-2
creating, 7-30
opening, 7-39
running in Navigator window, 6-13
saving, 7-37
starting, 7-30

Sample List Open d.b.
(figure), 7-50, 7-52

Sample List window
(figure), 7-36, 7-41
showing the Sample List method tcurve.sld (figure),

6-14
sample solutions

ESI, reserpine, A-6
sample transfer line

electrical shock (WARNING), 2-13, 3-12
flushing, 2-15

sample tube
(note), 3-13

samples
analyzing by flow injection analysis in LC/ESI/MS

mode, 3-2
analyzing, in LC/ESI/MS mode, 3-1
introduction methods, 1-1
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LC/MS/MS analysis in a mixture with autosampler
injection, 6-1

Save As d.b.
(figure), 7-28, 7-37

Save Changes message box
Rework window (figure), 7-57

scan filters
matching with components, 7-13

scan modes
combinations with scan powers, 1-4

scan powers
combinations with scan modes, 1-4

Select Directory d.b.
(figure), 7-32

Select Experiment Method d.b.
(figure), 7-33

Select Process Method d.b.
(figure), 7-34

selective LC detector
definition, 1-2

Set Parent Mass d.b.
showing settings for testosterone product ions

(figure), 6-11
Setup HPLC d.b.

setting percentages of solvents (note), 6-5
settings for LC/MS analysis of testosterone (figure),

6-6
signal-to-noise ratio (S/N)

effect of stages of MS on (figure), 1-9
threshold (note), 7-19

SIM
definition, 1-4

SIM scan mode
acquiring data in, 3-19
scan window (figure), 3-8

skimmer
API source, 1-13

smoothing
chromatograms (note), 7-18

solutions, preparing
caffeine, stock, A-4
d3-testosterone, stock, A-8
ESI sample, reserpine, A-6
MRFA, stock, A-4
reserpine, stock, A-6
stock, A-2
testosterone, stock, A-8
tuning, ESI, A-5
Ultramark 1621, stock, A-4

solvents
(note), 2-17, 2-31

specific LC detector
definition, 1-2

specificity
levels of, MS detector, 1-7

levels of, MS detector (table), 1-8
spectra

displaying, 7-15
SRM

definition, 1-5
standby

place MS detector in, before you open API source
(WARNING), 2-15, 2-18, 2-30

Status view
showing a real-time display before autosampler

injection (figure), 6-17
stock solutions. See solutions, preparing
syringe pump

setting up, 2-9
Syringe Pump d.b.

(figure), 2-11
syringes

ID (inner diameter) (note), 2-11
needle, square tip (note), 2-10, 5-7
Unimetrics (note), 2-12, 4-13
use stainless steel, with glacial acetic acid (note),

A-5

T

tables
calibration levels, example, 7-26
guidelines for LC/MS operation in ESI mode, 3-24
MS detector levels of specificity, 1-8
QC levels, example, 7-26

testosterone
LC/MS/MS analysis, in APCI mode, 5-1
quantitation of, 6-1
Set Parent Mass d.b. settings for product ions

(figure), 6-11
tube lens

API source, 1-13
optimizing voltage, 4-16
voltage (note), 4-16

tube, sample
(note), 3-13
flushing, 2-15

tubing, PEEK
cutting (note), 3-9

Tune d.b.
Manual tab (figure), 3-15, 5-6, 5-15
showing settings for automatic tuning (figure), 2-27

Tune Methods
opening predefined, 2-5, 4-4
opening predefined (note), 3-4
saving, 3-19, 5-10
selecting (note), 3-4

Tune Plus window
(figure), 3-18, 5-21, 5-28, 5-35
opening, 2-3
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showing automatic tune optimization (figure), 2-28
showing MS detector in standby mode (figure), 2-3
showing results of automatic calibration (figure),

2-25
showing SIM scan window (figure), 3-8

tune, MS detector
defining the MS detector scan parameters, 5-3
optimizing (note), 2-26
optimizing heated capillary temperature, 5-5
optimizing the MS detector, 5-3
optimizing tube lens offset voltage, 5-5

tuning
ESI/MS, setting up for, 2-1
in APCI/MS mode, 4-1
Manual tab (figure), 3-15, 5-6, 5-15
MS detector, in ESI/MS mode, 2-26

tuning solution
infusing, 2-18
monitoring real-time plot for, 2-21
preparing, A-5
real-time plot of, in Spectrum view (figure), 2-22

U

Ultramark 1621
preparing stock solution, A-4
vial of sample formulation (note), A-2

Unimetrics syringe
(note), 2-12, 3-16, 5-7

universal LC detector
definition, 1-2

V

Valco injector valve
(figure), 3-10

valves
Valco injector (figure), 3-10

vaporizer heater
temperature (note), 4-16

void volume
measuring, 5-23

W

WARNINGS
avoid burns, do not touch heated capillary, 2-16, 2-

19, 2-30, 2-32
harmful materials, A-3
place MS detector in standby before you open API

source, 2-15, 2-18, 2-30
sample transfer line, electrical shock danger, 2-13, 3-

12
sufficient nitrogen flow for API source, 2-4, 3-11

windows
Experiment Method, showing the method summary

(figure), 6-3
Explore (figure), 5-32, 5-37
Explore, showing total ion chromatogram and mass

spectrum (figure), 3-23
Explore, using, 3-22
Navigator, acquiring data in, 6-13
Navigator, monitoring acquisition of data, 6-16
Navigator, running a Sample List in, 6-13
Processing Method (figure), 7-9, 7-11, 7-12, 7-14,

7-16, 7-17, 7-20, 7-22, 7-23, 7-25
Rework (figure), 7-49
Sample List (figure), 7-36, 7-41
Sample List, showing the Sample List method

tcurve.sld (figure), 6-14
Tune Plus (figure), 3-18, 5-21, 5-28, 5-35
Tune Plus, opening, 2-3
Tune Plus, showing automatic tune optimization

(figure), 2-28
Tune Plus, showing MS detector in standby mode

(figure), 2-3
Tune Plus, showing results of automatic calibration

(figure), 2-25
Tune Plus, showing SIM scan window (figure), 3-8
Tune Plus, Spectrum view (figure), 2-22

Z

ZoomScan MS
definition, 1-5

ZoomScan MS/MS
definition, 1-6

ZoomScan MSn

definition, 1-6
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