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Quant 
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Quant Ion

Qual Ion

Verrucarol shows similar MRM transitions in std and sample, only 
difference is of RT and Ion ratio of Quant & Qual
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Verrucarol shows similar MRM transitions in std and sample, only 
difference is of RT and Ion ratio of Quant & Qual

267.2>107.1 Quant ion

267.2>143.1 Qual ion
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High resolution MS/MS can solve some of these problems
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E = - m v
2

2
1

v =

m
2E

t =
length

m
2E

2(10000)
=

2.0 

3200

= 80 usec

Ion
Source Field Free Region (optional ion mirror)

Detector

Time
10 kV 0 V
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(1000.001-1000.000)/1000)x106 = 1 ppm 

Therefore: 

1 ppm @ m/z 1000 is 0.001 Da (1 mDa)

610
actual

actual - measured
 accuracy  Mass ��

�

�
�
�

�
�

 +TOF MS: 5.474 to 5.547 min from steroid2TOFap42.wiff Agilent, subtracted (4.696 to ... Max. 1.2e5 counts.

120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, amu

0.00

1.00e4

2.00e4

3.00e4

4.00e4

5.00e4

6.00e4

7.00e4

8.00e4

9.00e4

1.00e5

1.10e5

1.16e5 289.2159

271.2051

269.1893

287.1997

Epitestosterone

actual: 289.2162
meas.: 289.2159

-1.06 ppm
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1

10

100

1000

0.1 0.05 0.01 0.005 0.001 0.0005 0.0001

Mass Accuracy (amu)

176

386

882

1347

1672

5687

P
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ul

as MW
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*

Ion Flight Time: Is the centroid of all detected ions
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1-Chlormequat-d4 2-Chlormequat 3-Daminozide 4-
Zeatin 5-Kinetin

6-6 Benzyladenine 7-IAA 8-IBA 9-Forchlorfenuron 
10-Paclobutrazol 

1

2 3 4

5 6

7

8

9

1
0
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Resolution =  (m/z)/w1/2

1000/0.1 = 10,000

922/0.087 = 10,597

921.5 922.0 922.5 923.0 923.5 924.0 924.5m/z, amu

922.0092

923.0121

W1/2 = 0.087



Page 27

���	�
��	��$	�&�"��	��	
�4
��"
&	����������

m/z282 284 286 288

0

20

40

60

80

100 28
5.

0

28
7.

0

28
6.

0

282.0 284.0 286.0 288.0 290.0
m/z, amu

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100% 285.02073

287.01815

286.02406

Mass axis stepped in 0.1 m/z increments
No centroid interpolation done

Mass axis stepped in 0.009 m/z increments
Advanced centroiding performed

QUAD TOF
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S
NH

NN
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NH2

CH3

CH3

Sulfadimethoxine
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# $ � � %� ��& ��' � ��( � � � �%$ �# ) � *� + ��� ,! �

����� ����	 ����� ��� ����� ����� ����	 ����� ��� ����� ����� ����	 ����� ��� ����� ����� ����	 ����� ��� ����� ����� ����	 ����� ��� ����� ����� ����	 �����

Resolution 18256

Note:  Also need dynamic range!!!
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CH3

Sulfadimethoxine
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4 GHz

Resolution 12184
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# $ � � %� ��& ��' � ��( � � � �%$ �# ) � *� + ��� ,! �
����
� ����� ������ ������ �����	 ������ ����� ������ ������ �����	 ������ ��	 ��	��� ��	��� ��	��	 ��	��� ��	�� ��	��� ��	��� ��	��	 ��	��� ��	�� ��	��� ��	��� ��	��	 ��	��� ��	�� ��	��� ��	���

S

O
+

O

NH2

NH3
+

NN

O

O

CH3

CH3

m/z 156.0773m/z 156.0119
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S

O
+
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NH2

S
NH3

+

O

O

NH2

NH3
+

NN

O

O

CH3

CH3

S
NH2

+

NN

O

O

O

O

NH2

CH3

CH3

specific to sulfadimethoxine

common to all sulfonamides



Page 32

B����������	�&	����	���	
��/��"�����������

S
NH2

+

NN

O

O

O

O

NH2

CH3

CH3

NH3
+

NN

O

O

CH3

CH3

S

O
+

O

NH2



Page 33

���	�
��	������ �.� ��2 ����	=	�	�



Page 34

� ���

�

���

���

��	

���

�

���

���

��	

���

�

���

���

��	

���

�

���

���

��	

# 4 " ��5
 �- *$ " � � %�.$ � �������	���/! 0 �1��2 �33��� %� � ������" �
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# $ � � %� �' � ��( � � � �%$ �# ) � *� + ��� ,! �
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# 4 " ��5
 �- *$ " � � %�.$ � ��������	���/! 0 �1��2 �33��� %� � ������" �

����	���
�����	��

�������	

# $ � � %� �' � ��( � � � �%$ �# ) � *� + ��� ,! �

����	 ����� �� ����� ����� ����	 ����� ���� ����� ����� ����	 �����

m/z Calc m/z Difference (mDa) Difference (ppm) Formula Loss Mass Loss Formula Abund
95.06151 95.06037 -1.13 -11.93 C5H7N2 234.19837 C16H26O 3495

95.08624 95.08553 -0.72 -7.53 C7H11 234.17321 C14H22N2O 3337

119.0604 119.06037 -0.02 -0.18 C7H7N2 210.19837 C14H26O 357

119.08578 119.08553 -0.26 -2.15 C9H11 210.17321 C12H22N2O 1990

135.09166 135.09167 0.02 0.11 C8H11N2 194.16707 C13H22O 628

135.11642 135.11683 0.41 3.05 C10H15 194.14191 C11H18N2O 389

147.09201 147.09167 -0.33 -2.28 C9H11N2 182.16707 C12H22O 376

147.11785 147.11683 -1.02 -6.96 C11H15 182.14191 C10H18N2O 301

161.10823 161.10732 -0.9 -5.6 C10H13N2 168.15142 C11H20O 112

161.13242 161.13248 0.05 0.32 C12H17 168.12626 C9H16N2O 190

���	�
��	������ �.� ��2 ����	=	�	��
�"���������	��2 ,9��(���	��
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Strict Database search parameters to minimize False 
Positives

Mass Accuracy
Retention times can be added 
to database for stricter matchesIsotopic pattern score



Page 36

Search Your Own Database - Excel

36



Sensitivity
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6 $ �� + ��7 ( � ��0 �����
8�� 6 7 �������� �� ��0 ����
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6 $ �� + ��7 ( � ��0 ����
�8�� 6 7 �������� �� ��0 �����

�����

# $ � � %� �' � ��9 � : � �� �%�$ � �; �� + ��� �� �
��� ��� ��� ��� ��� ��	 ��
 ��� ��� � ��� ��� ��� ��� ���

ESI

Jet Stream

noise

noise
5x

These data were acquired with 75/25 MeOH/water on a 2.1x30mm 3.5um column.  Final specs will use 
ACN/water and a 1.8um column and be common with the 6460 QQQ checkout
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ESI

Agilent Jet Stream
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# $ � � %� �' � ��9 � : � �� �%�$ � �; �� + ��� �� �
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Sum of MS/MS 
ions 174, 195, 
397, 448 at +/-
20ppm window

Sum of MS/MS 
ions 174, 195, 
397, 448 at +/-
20ppm window

5x

These data were acquired with 75/25 MeOH/water on a 2.1x30mm 3.5um column.  Final specs will use 
ACN/water and a 1.8um column and be common with the 6460 QQQ checkout
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In-Scan Dynamic Range

This Example
9x106 / 250 = 3.6 � 104

Maximum
3x107 / 250 = 1.2x 105

Max Abd

3x107

Niacinamide, 10 ng/µL
[M+H]+ = 123.055289 m/z
Error = +0.8 ppm

Erythromycin, 500 fg/µL
[M+H]+ = 734.468518 m/z
Error = +0.6 ppm250 cts

9x106 cts
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Ametryn

Propazine

Prometon

Simazine

Prometryn

Terbutryn

Atrazine

EICs
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Spectrum at 5.018 min
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Atrazine
-1.1 ppm

Zoom view
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 ���� ���� �������� �������� �������� �������� �������� ��������

TIC

Compound % RSD 
(3 inj.)

Simazine 0.3
Prometon 1.6
Atrazine 0.3
Ametryn 2.2
Propazine 2.6
Prometryn 2.6
Terbutryn 2.2

Note: on-column amount is 5 pg (10 µL x 500 ppt). 
Identification done by database searching

Notice 4x10^6 signal

20,000 cts
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Compound Precursor Product Ion(s) Collision 
energy, V

% RSD 
(3 inj.)

Simazine 202.0849 124.0868+132.0317 20 13.2
Prometon 226.1662 142.0717+184.1189 20 1.5
Atrazine 216.1010 174.0539 20 16.0
Ametryn 228.1277 186.0803 20 10.1
Propazine 242.1435 158.0487+200.0962 20 17.2
Prometryn 230.1177 146.0226+188.0692 25 14.2
Terbutryn 242.1435 186.0803 20 12.6
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Ametryn

Propazine

Prometon

Simazine

Prometryn

Terbutryn

Atrazine

Product Ion EICs
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Ametryn

Blanks (triplicates)

On-column amount is 1 pg (10 µL x 100 ppt)
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