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OutlineOutline

What is HWhat is H--SRM?SRM?

How does it work?How does it work?

Applications: Chloramphenicol, Pesticides, etc.Applications: Chloramphenicol, Pesticides, etc.
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Selected Reaction Monitoring (SRM)Selected Reaction Monitoring (SRM)

• An MS/MS Technique with High Selectivity and Sensitivity
• Used Mostly in Quantitative Analysis
• Less Chromatography Required

Fixed m/zPass AllFixed m/z

Q1 Q2 Q3
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The Benefit of MS/MSThe Benefit of MS/MS
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HH--SRM: High Resolution SRMSRM: High Resolution SRM

• Narrow the Q1 Peak Width from 0.7 Da (unit) to 0.1-
0.2  Da

• But keep the Q3 Peak Width at 0.7 Da

Fixed m/zPass AllFixed m/z

Q1 Q2 Q3
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HH--SRM : The BenefitSRM : The Benefit

Reduces “isobaric” chemical noise

Increases confidence of analysis & improves detection limits

?
?

?

?

?

SRM HH--SRMSRM
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HH--SRM Benefit: Improves S/NSRM Benefit: Improves S/N
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Collision Cell

= pre-cursor ion

= Q1 chemical noise

= product ion

= Q3 chemical noise

Unit Resolution OperationUnit Resolution Operation

• Can have chemical noise in SRM trace
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Collision Cell

HH--SRM Operation SRM Operation –– Enhancing SpecificityEnhancing Specificity

= only pre-cursor ion transmitted

Lower chemical noise

Lower detection limits
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•Unit resolution Q1
•Higher chemical noise

H-SRM Q1
Lower chemical noise
Specific

Analysis of Analysis of ClenbuterolClenbuterol (target) + 19(target) + 19--norandrosterone in human urinenorandrosterone in human urine

HH--SRM : Eliminating Chemical NoisesSRM : Eliminating Chemical Noises
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Hyperbolic Rods
High Transmission at High Resolution

HH--SRM: Quadrupole DesignSRM: Quadrupole Design

Other Manufacturers’ Quads

Round Rods
•• Low TransmissionLow Transmission at Increased at Increased 

ResolutionResolution

TSQ 700/7000 Quantum
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Mass Spectra of Chloramphenicol at Various Mass Spectra of Chloramphenicol at Various 
Q1 ResolutionQ1 Resolution
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SRM SRM vsvs HH--SRM: StabilitySRM: Stability
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HH--SRM Using CCMSRM Using CCM

• H-SRM
– Calibration Correction Method Software

• Works “on the fly”
• Provides a small correction to the peak position and width, ensuring that 

the system remains within a tight calibration window.
• The correct analyte and calibrant masses of the charged analyte are 

imported into the method.
• Calibration is only done for Q1
• Extra QC at mid-to-high level required in sequence

• Using CCM, H-SRM analysis becomes routine without worrying about 
instrument drift

• Available upon release on Quantum 1.3 software (Pittcon 06)
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Application: Chloramphenicol (CAP)Application: Chloramphenicol (CAP)

Xu et al 53rd ASMS 2005

Quantum Discovery Max
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CAP Experimental: LC ConditionCAP Experimental: LC Condition

HPLC analysis was performed on the Finnigan Surveyor HPLC module
with MS Pump and Autosampler

–Column: Thermo Hypersil Gold C18 (100×2.1 mm, 5µ)

–Mobile Phase: A: Water; B: Acetonitrile

–Column Temperature: 40 oC
–Gradient Program: 0.25 mL/min

–Injection: 20 uL with loop

Time (min) % A % B
0 80 20

2.5 20 80
3.0 20 80
3.1 80 20
5.0 80 20
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Quantum Discovery Max Operation ConditionsQuantum Discovery Max Operation Conditions
Ion source: ESI

Ion polarity: Negative

Spray voltage: 4000 V

Sheath gas pressure: 45

Auxiliary gas pressure: 15

Ion transfer capillary temperature: 300 oC

Source CID: 8 V

Scan Type: SRM, 3 transitions of [M-H]-(m/z: 321)

(321->152, 321->194 and 321->257)
Q1 peak width 0.7 Da in SRM or 0.2 Da in H-SRM

Q3 peak width 0.7 Da

Collision Pressure: Ar at 1.3 mTorr
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SRM Results at Unit Resolution 

(Q 1 =  0.7 Da)

(Q 3 = 0.7 Da)

Chloramphenicol Results with SRMChloramphenicol Results with SRM
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SRM Result: CAP Standard 0.5 SRM Result: CAP Standard 0.5 ng/mLng/mL

RT: 0.00 - 5.00
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RT: 2.83
AA: 60868
SN: 1580

3.843.25 4.652.341.030.80 2.47 3.561.530.32 4.523.11 3.431.73 1.880.17 2.06 4.872.64 4.170.64 4.311.230.47 1.40 2.20
RT: 2.83
AA: 23577
SN: 1669

4.653.201.03 2.13 3.793.57 4.213.392.37 3.970.11 4.421.400.83 4.901.69 2.541.890.680.31 0.46 1.24 1.53
RT: 2.83
AA: 13035
SN: 1644

RT: 2.83
AA: 24218
SN: 639

3.843.252.341.030.80 2.47 4.593.56 4.761.530.32 3.11 3.431.73 4.431.880.17 2.06 2.64 4.17 4.311.230.54 1.40 2.20

NL:
1.82E4
TIC F:   MS  
ICIS 
1221C03

NL:
7.07E3
Base Peak 
m/z= 
151.50-
152.50 F:   
MS  ICIS 
1221C03

NL:
4.48E3
Base Peak 
m/z= 
193.50-
194.50 F:   
MS  ICIS 
1221C03

NL:
6.77E3
Base Peak 
m/z= 
256.50-
257.50 F:   
MS  ICIS 
1221C03

TIC

321->152

321->194

321->257

CAP

Peak Area Counts = 2.4E4
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SRM Result: Kidney Extract BlankSRM Result: Kidney Extract Blank

RT: 0.00 - 5.00
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1.48 1.75 1.89 2.05 2.612.231.03 2.832.46 2.95
3.07 3.22 3.783.480.69 4.603.62 4.324.060.36 4.870.18 4.45 4.720.51

2.77

2.05

2.23
1.851.641.52

2.42
1.77 2.57

2.95
3.25

3.351.31 3.54
4.321.03

4.163.97 4.870.42 0.930.22 4.723.82 4.463.690.81 1.180.66
2.15

2.68

2.99

1.65 1.85 2.29 3.21

2.831.37 2.39
2.03

3.52 4.50
4.013.673.451.12 4.610.19 4.924.324.200.940.42 0.820.69

1.28

1.48 1.75 1.89
2.612.05 2.231.03 2.46 2.83 3.07 3.29 3.783.490.69 4.603.62 4.060.36 4.374.21 4.830.18 0.51

NL:
5.30E4
TIC F:   
MS 
1221D05

NL:
1.79E3
Base Peak 
m/z= 
151.50-
152.50 F:   
MS 
1221D05

NL:
4.69E2
Base Peak 
m/z= 
193.50-
194.50 F:   
MS 
1221D05

NL:
5.27E4
Base Peak 
m/z= 
256.50-
257.50 F:   
MS 
1221D05

TIC

321->152

321->194

321->257
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SRM Result: Kidney Spiked 0.03 SRM Result: Kidney Spiked 0.03 ugug/kg CAP/kg CAP

RT: 0.00 - 5.00
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1.29

1.43

2.061.74
1.91 2.26 2.642.391.03 2.88

3.26 3.750.54 4.894.700.78 3.58 3.950.21 4.494.300.66 4.090.37
2.08

1.54

2.81
2.26

1.85
1.40 2.38

2.56 3.06 3.45 3.753.25 3.62 4.091.05 4.743.951.180.30 4.624.35 4.864.210.47 4.500.65 0.810.12
2.70

1.55

1.33
1.75

1.94 2.61 2.88
2.25 3.07

2.381.09
4.723.21 3.40 4.483.53 3.81 4.050.97 4.33 4.610.540.12 0.690.31 0.85

1.29

1.43

2.061.74
1.91 2.642.391.03 2.26

2.88
3.26 3.750.54 4.890.78 4.703.580.21 3.950.66 4.504.304.110.37

NL:
4.60E4
TIC F:   
MS 
1221D07

NL:
2.68E3
Base Peak 
m/z= 
151.50-
152.50 F:   
MS 
1221D07

NL:
6.66E2
Base Peak 
m/z= 
193.50-
194.50 F:   
MS 
1221D07

NL:
4.59E4
Base Peak 
m/z= 
256.50-
257.50 F:   
MS 
1221D07

TIC

321->152

321->194

321->257

CAP could not quantified and confirmed 
due to sample matrix effect
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H-SRM Results

(Q 1 =  0.2 Da)

(Q 3 = 0.7 Da)

Chloramphenicol Results with HChloramphenicol Results with H--SRMSRM
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HH--SRM Result: CAP Standard 0.5 SRM Result: CAP Standard 0.5 ng/mLng/mL

RT: 0.00 - 5.00
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RT: 2.89
AA: 16306
SN: 1762RMS

1.66 1.780.22 1.15 3.86 4.32 4.893.462.031.010.55 1.51 2.30 2.61 4.593.311.320.77 3.08 3.680.36 3.99 4.202.732.44 4.724.442.15
RT: 2.89
AA: 7313
SN: 24498RMS

3.423.08 3.85 4.38 4.831.07 3.980.15 1.33 1.53 2.061.76 3.673.301.93 2.560.36 2.200.49 2.69 4.120.69 0.88 4.592.36
RT: 2.91
AA: 1841
SN: 273RMS

RT: 2.89
AA: 7129
SN: 768RMS

1.66 1.780.22 1.15 4.323.863.461.01 2.030.55 2.301.51 2.61 4.593.311.32 4.870.77 3.680.36 4.202.44 4.003.07 4.724.46

NL:
5.46E3
TIC F:   MS  
ICIS 
1221G11

NL:
2.39E3
Base Peak 
m/z= 
151.50-
152.50 F:   
MS  ICIS 
1221G11

NL:
7.50E2
Base Peak 
m/z= 
193.50-
194.50 F:   
MS  ICIS 
1221G11

NL:
2.46E3
Base Peak 
m/z= 
256.50-
257.50 F:   
MS  ICIS 
1221G11

TIC

321->152

321->194

321->257

Peak Area Counts = 7.3E3
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HH--SRM Result: Kidney BlankSRM Result: Kidney Blank

RT: 0.00 - 5.00
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1.30

1.78

2.05

1.95
2.591.47

1.01 2.412.20
1.67

2.85

3.22
0.29 0.52 0.73 3.50 4.643.86 4.320.86 3.330.11 4.11 4.894.774.443.69

1.52

1.62

3.11

1.87

1.43
2.26 4.641.77 4.320.95 3.332.832.550.75 1.21 4.843.560.45 4.150.580.19 3.85 4.544.013.73

1.13

3.86

2.73 2.922.58
0.22 2.461.62

1.50 2.06
0.99 1.29 2.351.72 4.373.371.420.67 0.80 2.22 4.690.48 1.850.14 4.093.10 3.24 4.943.56 3.73

1.30

1.78

2.05

1.95
2.59

1.471.01 2.412.20

2.85

3.22
0.29 0.52 0.73 3.503.110.860.11 4.11 4.62 4.894.233.863.69 4.41

NL:
2.08E3
TIC F:   
MS 
1221G04

NL:
2.14E2
Base Peak 
m/z= 
151.50-
152.50 F:   
MS 
1221G04

NL:
2.70E1
Base Peak 
m/z= 
193.50-
194.50 F:   
MS 
1221G04

NL:
2.06E3
Base Peak 
m/z= 
256.50-
257.50 F:   
MS 
1221G04

TIC

321->152

321->194

321->257

No CAP detected
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HH--SRM Result: Kidney Spike  0.03 SRM Result: Kidney Spike  0.03 ugug/kg/kg

RT: 0.00 - 5.00
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RT: 2.88
MA: 1921
SN: 2RMS

1.32

2.61
1.83 2.392.242.111.53

1.04
1.17 3.29

4.10 4.863.410.39 4.613.853.560.21 0.570.08 4.330.81 4.483.73
RT: 2.88
AA: 1016
SN: 174RMS

1.53

2.04
1.81

1.311.08 4.112.412.15 3.532.75 3.291.44 4.243.050.43 0.87 4.580.720.14 4.873.690.27 4.362.61 4.743.930.59

RT: 2.87
MA: 47.53
SN: 4RMS

1.33

3.851.01
1.81

1.450.21 2.14
2.23 4.030.39

3.401.951.68
4.332.65

2.991.15 2.32 4.90
4.580.86 3.240.71 4.163.690.54 4.77

1.32

2.61

1.83 2.392.242.11
1.57

2.941.04 2.801.17 3.29
4.864.10 4.613.410.38 0.50 3.560.08 0.65 4.320.810.23 4.473.933.72

NL:
3.75E3
TIC F:   MS 
1221G06

NL:
4.81E2
Base Peak 
m/z= 
151.50-
152.50 F:   
MS  ICIS 
1221G06

NL:
2.38E1
Base Peak 
m/z= 
193.50-
194.50 F:   
MS 1221G06

NL:
3.72E3
Base Peak 
m/z= 
256.50-
257.50 F:   
MS 1221G06

TIC

321->152

321->194

321->257

CAP detected at 
much better S/N for 

quantitation and 
confirmation
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SRM and HSRM and H--SRM (321SRM (321 152) 152) Chromatograms ofChromatograms of
Chloramphenicol in Spiked Pig Kidney ExtractChloramphenicol in Spiked Pig Kidney Extract

R T : 0 . 0 0  -  5 . 0 0

0 . 0 0 . 5 1 . 0 1 . 5 2 . 0 2 . 5 3 . 0 3 . 5 4 . 0 4 . 5
T i m e  ( m i n )

0

1 0

2 0

3 0
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6 0
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8 0
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1 0 0

R
el

at
iv

e 
A

bu
nd

an
ce

0

1 0

2 0

3 0

4 0

5 0
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2 . 0 8

1 . 5 4

2 . 8 1

2 . 2 6

3 . 4 5
3 . 7 5

4 . 0 91 . 0 5 4 . 7 40 . 3 0 4 . 4 50 . 6 5
R T :  2 . 8 8
M A :  1 0 4 2
S N :  4 8 1

1 . 5 3

2 . 0 4
1 . 8 1

1 . 3 1
4 . 1 12 . 4 1 3 . 5 33 . 0 90 . 4 3 4 . 5 80 . 7 20 . 1 4 4 . 8 7

N L :  2 . 6 8 E 3
B a s e  P e a k  m / z =  1 5 1 . 5 0 - 1 5 2 . 5 0  
F :  -  c  E S I  s i d = 8 . 0 0   S R M  m s 2  
3 2 1 . 0 0 @ 1 2 . 0 0  [  1 5 1 . 9 9 - 1 5 2 . 0 0 ,  
1 9 3 . 9 9 - 1 9 4 . 0 0 ,  2 5 6 . 9 9 - 2 5 7 . 0 1 ]   
M S  1 2 2 1 D 0 7

N L :  4 . 8 1 E 2
B a s e  P e a k  m / z =  1 5 1 . 5 0 - 1 5 2 . 5 0  
F :  -  c  E S I  s i d = 8 . 0 0   S R M  m s 2  
3 2 1 . 0 1 @ 1 2 . 0 0  [  1 5 1 . 9 9 - 1 5 2 . 0 0 ,  
1 9 3 . 9 9 - 1 9 4 . 0 0 ,  2 5 6 . 9 9 - 2 5 7 . 0 1 ]   
M S  1 2 2 1 g 0 6

HH--SRMSRM

SRM
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Application: Malachite Green (MG) and Application: Malachite Green (MG) and LeucoLeuco--
Malachite Green (LMG) in Roasted EelMalachite Green (LMG) in Roasted Eel

• TSQ Quantum Discovery Max in ESI+
• Thermo Hypersil Gold CN column, Acetonitrile:5mM 

Ammonium Acetate (60:40, v/v), 220 μL/min. 
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RT: 0.00 - 10.01 SM: 11B
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RT: 5.88
MA: 151042
SN: 25

6.42 8.323.052.85 6.574.00 4.69 5.09 9.431.94 8.668.04
1.370.99

RT: 4.19
AA: 272950
SN: 20

1.91
7.526.663.33 8.215.952.84 4.81 8.81 9.515.81

1.580.65
RT: 4.17
AA: 1976952
SN: 87

NL: 1.07E4
TIC F: + c SRM ms2 
329.10@-36.00 [ 
165.00-313.20]  MS 
HSRM-Q1-02-MG-002ppb-
LMG-01ppb_01

NL: 2.15E4
TIC F: + c sid=-6.00  SRM 
ms2 331.10@-22.00 [ 
222.90-316.20]  MS  
Genesis 
HSRM-Q1-02-MG-002ppb-
LMG-01ppb_01

NL: 1.53E5
TIC F: + c sid=-6.00  SRM 
ms2 337.10@-16.00 [ 
223.95-322.30]  MS  
Genesis 
HSRM-Q1-02-MG-002ppb-
LMG-01ppb_01

RT: 0.00 - 10.00 SM: 11B
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RT: 5.73
MA: 379209
SN: 24.254.12

3.40 9.14 9.54

3.032.58 8.792.03
1.76

7.290.72 1.19 5.984.76 8.13

6.64

RT: 4.09
MA: 649157
SN: 5

4.44 9.123.55 9.52
1.98 3.02 8.671.23 7.285.720.85 6.064.77 7.97

6.39

RT: 4.06
AA: 4325630
SN: 29

NL: 3.73E4
TIC F: + c SRM ms2 
329.10@-36.00 [ 
165.00-313.20]  MS 
SRM-Q1-07-MG-002ppb-
LMG-01ppb_01

NL: 8.41E4
TIC F: + c sid=-6.00  SRM 
ms2 331.10@-22.00 [ 
222.90-316.20]  MS 
SRM-Q1-07-MG-002ppb-
LMG-01ppb_01

NL: 3.41E5
TIC F: + c sid=-6.00  SRM 
ms2 337.10@-16.00 [ 
223.95-322.30]  MS  
Genesis 
SRM-Q1-07-MG-002ppb-
LMG-01ppb_01

SRM:Q1=0.7,Q3=0.7 H-SRM: Q1=0.2,Q3=0.7

LMG

MG MG

LMG

d6-LMG (IS) d6-LMG (IS)

Final Conc.MG=0.02 ppb, Conc.LMG=0.1 ppb

MG and LMG: SRM MG and LMG: SRM vsvs HH--SRMSRM
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RT: 13.00 - 17.50
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RT: 15.64 NL: 7.62E3
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RT: 15.61 NL: 3.97E3
TIC F: + c sid=-10.00  
SRM ms2 
338.21@-10.00 [ 
268.95-269.45]  MS  
Genesis 
Mar27_pos_hr05

Application: Pesticides Analysis in Application: Pesticides Analysis in 
Vegetable ExtractsVegetable Extracts
SRM Mode H-SRM Mode 

Fungicide Bitertanol
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Pesticide Analysis: SRM Pesticide Analysis: SRM vsvs HH--SRMSRM

RT: 13.0 - 19.0
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RT: 15.2
18.0

NL: 2.94E3
TIC F: + c sid=-10.00  
SRM ms2 
340.08@-36.00 [ 
120.75-121.25]  MS  
Genesis 
Mar27_pos03

RT: 13.0 - 19.0
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RT: 15.3 NL: 1.23E3
TIC F: + c sid=-10.00  
SRM ms2 
340.08@-36.00 [ 
120.75-121.25]  MS  
Genesis 
Mar27_pos_hr04

SRM Mode H-SRM Mode

Herbicide Etobenzanid
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Pesticide Analysis: SRM Pesticide Analysis: SRM vsvs HH--SRMSRM

SRM Mode
RT:10.0 - 20.0SM: 7G
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NL: 6.73E3
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244.85-245.35]  
MS Mar27_pos05

RT:10.0 - 20.0SM: 7G
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RT: 14.7
NL: 7.21E3
TIC F: + c sid=-10.00  
SRM ms2 
330.07@-15.00 [ 
244.85-245.35]  MS  
Genesis 
Mar27_pos_hr06

H-SRM Mode 

?

Fungicide Iprodione



NRC  Nestlé Research
CenterEffects of HEffects of H--SRMSRM
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H-SRM:  It works

H-SRM: It is on every Finnigan TSQ Quantum

H-SRM: It is simple to use

ConclusionsConclusions
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Thank You & Any Questions?Thank You & Any Questions?
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