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USDA Sample Analyses
Agilent G6460A QQQ 

LC/MS Demo Data 

Pete Stone 
LC/MS Applications Chemist 
April, 2008.

Application Work with 6460 QQQ
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Analyte Information (Positive Polarity)

Analyte
Formula
CAS No.
MW (monoisotopic)

Structure ESI MS/MS

Cyprodinil
C14 H15 N3
121552-61-2
225.127

positive 226 → 108
226 → 118

Melengestrol acetate
C25 H32 O4
2919-66-6
396.230

positive 397 → 337
397 → 279

Thiabendazole
C10 H7 N3 S
148-79-8
201.036

positive 202 → 175
202 → 131
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Analyte Information (Negative Polarity)

Analyte
Formula
CAS No.
MW (monoisotopic)  

Structure ESI MS/MS

Chloramphenicol
C11 H12 Cl2 N2 O5
56-75-7
322.012

negative 321 → 152
321 → 257

Clorsulon
C8 H8 Cl3 N3 O4 S2
60200-06-8
378.902

negative 378 → 342
378 → 242

H2N

Cl

Cl

Cl

S
H2N

O
O

S

NH2

O

O

N+

OH
H
N

HO
O

Cl

Cl

O

O-



Group/Presentation Title
Agilent Restricted

Month ##, 200XPage 4

Requirements for Sample Analyses:

• Demonstration of +/- ESI switching – 10 transitions
– 2 transitions per analyte
– 5 ms dwell time
– 5 replicates per sample (kidney juice vs water spike)

• Results for 5 tested analytes: Peak areas, RSD%, S/N, points 
per peak req’d
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Method Conditions (LC):

Column temperature: 55 ºC 
Flow rate: 0.5 mL/min
Mobile phase A: 0.1% formic acid in water
Mobile phase B: 0.1% formic acid in acetonitrile
Column: Agilent Zorbax Eclipse Plus C18, 2.1 x 50 mm, 1.8 µm
Guard column: None
Injection volume: 5 µL 
Gradient timetable: Time %B

1 0.00 5.0
2 2.00 90.0
3 3.75 90.0
4 3.80 5.0

Analysis time: 5 min, post time (eql.): 0 min, overall run time: 5 min
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Method Conditions (6460 QQQ):

Source Conditions:

• Nebuliser Pressure – 45 psi

• Nozzle Voltage – 250 V (+ve)/1500 V (-ve)

• Sheath Gas Flow – 11 L/min

• Sheath Gas Temperature – 380 degrees

• Drying Gas Flow – 4 L/min

• Drying Gas Temperature – 200 degrees

• Capillary Voltage – 2500 V (positive & negative polarities)
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Method Conditions (6460 QQQ):
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Calibration and LOD Data:

The Calibration Curves in this section were created by spiking 
the mixed analytes into Tap Water (potable) to give a matrix 
effect. 

Matrix Samples:
Other slides labeled Matrix Samples describe sample analyses 
undertaken on matrix samples supplied by the USDA.  These 
were analysed as supplied.  
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Limit of detection & Calibration Data 
Thiabendazole (anti-fungicide)

+ MRM (202.0 -> 175.0) SeqA_05-r001.d  

Acquisition Time (min)
0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5

C
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s 2x10
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0.8
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1.4

1.6

1.8
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2.2

2.4

2.6

2.8

3

3.2

1.575

250 fg on-column
S/N = 14

Thiabendazole - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 10 QCs

Concentration (fg on-column)
0 25000 50000 75000 100000 125000 150000 175000 200000 225000 250000

R
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es 5x10
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2.5
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4.5
5

5.5
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6.5
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7.5
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8.5
9

y = 3.5502 * x  + 89.6120
R^2 = 0.99931791

Correlation = 0.9993
Linearity up to 250 pg
on-column

5 ms dwell + polarity switching
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Limit of detection & Calibration Data 
Chloramphenicol (antibiotic)

- MRM (321.0 -> 152.0) SeqA_05-r001.d  

Acquisition Time (min)
0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 2.6
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1.627

250 fg on-column
S/N =10

Chloramphenicol - 4 Levels, 4 Levels Used, 4 Points, 4 Points Used, 10 QCs

Concentration (fg on-column)
0 25000 50000 75000 100000 125000 150000 175000 200000 225000 250000

R
es
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ns

es 4x10

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

y = 0.0841 * x  - 2.9573
R^2 = 0.99938509

Correlation = 0.9994
Linearity up to 250 pg
on-column

5ms dwell + polarity switching
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Limit of detection & Calibration Data 
Cyprodinil (anti-fungicide)

+ MRM (226.0 -> 108.0) SeqA_04-r001.d  

Acquisition Time (min)
1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3 3.1 3.2 3.3 3.4
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s 1x10
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1.2

*2.441

+ MRM (226.0 -> 108.0) SeqA_05-r001.d  

Acquisition Time (min)
1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3 3.1 3.2 3.3 3.4

C
ou

nt
s 2x10

-0.1
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0.8
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1

1.641

2.453

Cyprodinil - 5 Levels, 4 Levels Used, 5 Points, 4 Points Used, 10 QCs

Concentration (fg on-column)
-2500 0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000 27500 30000

R
es
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es 4x10
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0.25

0.5
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1.5
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2.5
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3

3.25

3.5
3.75

4

4.25

y = 1.4297 * x  - 13.7497
R^2 = 0.99930155

Cyprodinil - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 10 QCs

Concentration (fg on-column)
0 25000 50000 75000 100000 125000 150000 175000 200000 225000 250000

R
es

po
ns

es 5x10

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4
y = -2.1197E-006 * x ^ 2  + 1.4769 * x  - 16.6783
R^2 = 0.99974695

250 fg on-column
S/N=23

25 fg on-column

Correlation = 0.9993
Linearity up to 25 pg on-column

5ms dwell + polarity switching
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Limit of detection & Calibration Data 
Melengestrol acetate (Veterinary Medicine/Steroid)

+ MRM (397.0 -> 337.0) SeqA_05-r001.d  

Acquisition Time (min)
1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3 3.1 3.2 3.3 3.4
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nt
s 1x10

-0.4
-0.2

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8
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2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8

4

*2.473

Melengestrol acetate - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 10 QCs

Concentration (fg on-column)
0 25000 50000 75000 100000 125000 150000 175000 200000 225000 250000

R
es

po
ns

es 5x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

y = 0.7601 * x  + 71.2356
R^2 = 0.99811429

Correlation = 0.9981
Linearity up to 250 pg
on-column

250 fg on-column
S/N~3

5ms dwell + polarity switching
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Agilent 6410 ESI vs 6460 Agilent ESI Jetstream

4x10
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- MRM (377.79999 -> 342.00000) SeqESI_08-r001.d  

1.638

Counts vs. Acquisition Time (min)
1.3 1.35 1.4 1.45 1.5 1.55 1.6 1.65 1.7 1.75 1.8 1.85 1.9 1.95 2 2.05

4x10
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2.4

- MRM (321.00000 -> 152.00000) SeqESI_08-r001.d  

1.833

Counts vs. Acquisition Time (min)
1.5 1.55 1.6 1.65 1.7 1.75 1.8 1.85 1.9 1.95 2 2.05 2.1 2.15 2.2 2.25

Negative ions
~10x enhanced

6410
ESI

Agilent 
Jet stream

6410
ESI

Agilent 
Jet stream

Clorsulon
50 ppb

Chloramphenicol
50 ppb
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Agilent 6410 ESI vs 6460 Agilent ESI Jetstream
3x10
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+ MRM (397.00000 -> 337.00000) SeqD_08-r002.d  

2.681

Counts vs. Acquisition Time (min)
2.35 2.4 2.45 2.5 2.55 2.6 2.65 2.7 2.75 2.8 2.85 2.9 2.95 3 3.05

5x10
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0.65
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1.15

+ MRM (226.00000 -> 108.00000) SeqD_08-r002.d  

2.688

Counts vs. Acquisition Time (min)
2.35 2.4 2.45 2.5 2.55 2.6 2.65 2.7 2.75 2.8 2.85 2.9 2.95 3 3.05

Positive ions
~4-10x enhanced

6410
ESI6410

ESI

Agilent 
Jet stream

Agilent 
Jet stream

Cyprodinil
50 ppb

Melengestrol
acetate
50 ppb
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5x10
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3
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4
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5
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5.4

+ MRM (202.00000 -> 175.00000) SeqESI_08-r002.d  

1.973

2.218

Counts vs. Acquisition Time (min)
.4 1.45 1.5 1.55 1.6 1.65 1.7 1.75 1.8 1.85 1.9 1.95 2 2.05 2.1 2.15 2.2 2.25 2.3 2.35 2.4 2.45 2.5 2.55 2.6

Agilent 6410 ESI vs 6460 Agilent ESI Jetstream

Thiabendazole
~4x enhanced

6410
ESI

Agilent 
Jet stream

Thiabendazole
50 ppb

Positive ionisation
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2x10

0

0.5

1

1.5

2

2.5

+ MRM (397.00000 -> 337.00000) SeqB_02-r001.d  
Noise (RMS) = 11.32; SNR (2.480min) = 25.1

2.4801 1

1x10

0

1

2

3

4

5

+ MRM (397.00000 -> 337.00000) SeqB_06-r001.d  
Noise (RMS) = 14.11; SNR (2.496min) = 3.6

2.4961 1

Counts vs. Acquisition Time (min)
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5

Matrix Samples – Melengestrol acetate ( 5 ppb)

Water Spike

Kidney Juice Extract
Spiked

S/N calculation:
5 x RMS
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3x10

0

1

2

3

4

+ MRM (397.00000 -> 337.00000) SeqB_03-r001.d  
Noise (RMS) = 10.05; SNR (2.484min) = 429.6

2.4841 1

2x10

0

1

2

3

4

+ MRM (397.00000 -> 337.00000) SeqB_07-r001.d  
Noise (RMS) = 19.28; SNR (2.488min) = 24.4

2.4881 1

Counts vs. Acquisition Time (min)
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5

Matrix Samples – Melengestrol acetate (50 ppb)

Water Spike

Kidney Juice Extract
Spiked

%RSD = 9.93%, n=5

%RSD = 5.62%, n=5
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4x10

0.5

1

1.5

2

2.5

+ MRM (202.00000 -> 175.00000) SeqB_02-r001.d  
Noise (RMS) = 34.04; SNR (1.586min) = 856.8

1.5861 1

3x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

+ MRM (202.00000 -> 175.00000) SeqB_06-r001.d  
Noise (RMS) = 42.53; SNR (1.588min) = 34.4

1.5881 1

Counts vs. Acquisition Time (min)
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5

Matrix Samples – Thiabendazole (5 ppb)

Water Spike

Kidney Juice Extract
Spiked

%RSD = 1.10%, n=5

4x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

+ MRM (202.00000 -> 175.00000) SeqB_06-r001.d  

1.588

Counts vs. Acquisition Time (min)
1.15 1.2 1.25 1.3 1.35 1.4 1.45 1.5 1.55 1.6 1.65 1.7 1.75 1.8 1.85 1.9 1.95 2

%RSD = 9.25%, n=5

Overlay
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2x10

0

2

4

6

8

+ MRM (226.00000 -> 108.00000) SeqB_02-r001.d  
Noise (RMS) = 4.51; SNR (2.458min) = 204.9

2.4581 1

1x10

0

1

2

3

4

5

+ MRM (226.00000 -> 108.00000) SeqB_06-r001.d  
Noise (RMS) = 3.19; SNR (2.467min) = 16.3

2.4671 1

Counts vs. Acquisition Time (min)
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5

Matrix Samples – Cyprodinil (5 ppb)

Water Spike

Kidney Juice Extract
Spiked

%RSD = 5.56%, n=5

%RSD = 10.90%, n=5

2x10
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0.5
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1.5
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2.5
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4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

+ MRM (226.00000 -> 108.00000) SeqB_06-r001.d  

2.467

Counts vs. Acquisition Time (min)
1.8 1.85 1.9 1.95 2 2.05 2.1 2.15 2.2 2.25 2.3 2.35 2.4 2.45 2.5 2.55 2.6 2.65 2.7 2.75 2.8 2.85 2.9 2.95 3 3.05 3.1 3.15

Overlay
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3x10

0

0.25

0.5

0.75

1

1.25

1.5

1.75

- MRM (377.79999 -> 342.00000) SeqB_02-r001.d  
Noise (RMS) = 4.92; SNR (1.633min) = 365.8

1.6331 1

2x10

0

1

2

3

4

5

- MRM (377.79999 -> 342.00000) SeqB_06-r001.d  
Noise (RMS) = 34.29; SNR (1.631min) = 2.3

* 1.631

1 1

Counts vs. Acquisition Time (min)
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5

Matrix Samples – Chlorsulon (5 ppb)

Water Spike

Kidney Juice Extract
Spiked

%RSD = 9.33%, n=5

%RSD = 16.48%, n=5

3x10

0
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0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
- MRM (377.79999 -> 342.00000) SeqB_06-r001.d  

* 1.631

Counts vs. Acquisition Time (min)
1.35 1.4 1.45 1.5 1.55 1.6 1.65 1.7 1.75 1.8 1.85 1.9 1.95

Overlay
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2x10

0

2

4

6

8

- MRM (321.00000 -> 152.00000) SeqB_02-r001.d  
Noise (RMS) = 2.17; SNR (1.631min) = 397.8

1.6311 1

1x10

0

1

2

3

4

5

6

7

- MRM (321.00000 -> 152.00000) SeqB_06-r001.d  
Noise (RMS) = 6.85; SNR (1.635min) = 11.1

1.6351 1

Counts vs. Acquisition Time (min)
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5

Matrix Samples – Chloramphenicol (5 ppb)

Water Spike

Kidney Juice Extract
Spiked

%RSD = 6.14%, n=5

%RSD = 21.5%, n=5
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5 . 6

5 . 8

6

6 . 2

6 . 4

6 . 6

6 . 8

7

7 . 2

7 . 4

7 . 6

7 . 8

8

8 . 2

8 . 4

8 . 6
-  M R M  (3 2 1 . 0 0 0 0 0  ->  1 5 2 . 0 0 0 0 0 )  S e q B _ 0 6 - r0 0 1 . d  

1 . 6 3 5

C o u n t s  v s .  A c q u is i t io n  T im e  (m in )
1 . 2 5 1 . 3 1 . 3 5 1 . 4 1 . 4 5 1 . 5 1 . 5 5 1 . 6 1 . 6 5 1 . 7 1 . 7 5 1 . 8 1 . 8 5 1 . 9 1 . 9 5 2

Overlay
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MDMA in Urine

50 fg on-column

+ MRM (194.0 -> 163.0) Dilution_04-r001.d  

Acquisition Time (min)
0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 2.6

C
ou

nt
s 2x10

-0.05
0

0.05

0.1
0.15

0.2
0.25

0.3
0.35

0.4
0.45

0.5
0.55

0.6
0.65

0.7
0.75

0.8
0.85

0.9
0.95

1.681

Concentration range
Up to 1 ng on column
RSDs < 12% (n=3)

MDMA - 5 Levels, 5 Levels Used, 15 Points, 14 Points Used, 0 QCs

Relative Concentration
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5

R
el

at
iv

e 
R

es
po

ns
es

-0.75
-0.5

-0.25
0

0.25
0.5

0.75
1

1.25
1.5
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Group 1 compoundsGroup 1 compounds--
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Sensitivity for the Trazines StdsSensitivity for the Trazines Stds
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Results _ Sensitivity  in Tomato MatrixResults _ Sensitivity  in Tomato Matrix
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Linearity Linearity ––
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Linearity in Tomato MatrixLinearity in Tomato Matrix
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