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Agilent 1290 Infinity LC Attributes for MS  
- Infinitely Better for LC/MS

Lowest

Delay 

Volume

Highest

Precision

 Pump (w/o) mixer: 10 µL

 Pump, Fixed Loop 20 µL

 Pump, Fixed Loop, JetWeaver 55 µL

 <0.002% carry-over with Chlorhexidine

 Optional needle seat backflushing with FlexCube

 Fixed Loop or Variable Loop Injections

 1200bar @ 2mL/min for highest resolution per time

Reduced Ion & Matrix Suppression

 HT-Solution for up to 2000 samples/day (ACR)

 Complete Integration and control from MassHunter

 Enables method conversion from/to any (U)HPLC

 ALS precision for small volumes: 

<1.5% from 0.5-1µLm, <0.7% from 1-2µL, 

<0.25% @ 2-20 µl (40 ul) **

 Pump Active Damping:

RT stability < 0.2 % (1.5 min runs)**

Best

Autosampler

Performance

Greatest

Productivity



Fast Target Screening of PPCPs Using high sensitivity 6460 

Triple Quadrupole with 1290 uHPLC 

 Subfemtogram, on-column sensitivity  

 Five Orders of Linearity

 3,000 m/z mass range

 Fast Pos/Neg switching, 30 millisec

 New Method Development Tool – MH Optimizer

 “Dynamic Multiple Reaction Monitoring” for MRMs scheduled by peak  

retention times instead of time segments



Target Screening of PPCPs in Water Matrices 

LC/MS/MS QQQ

Pharmaceuticals and Personal Care Products (PPCPs) refer, in general, to any 

product used by individuals for personal health or cosmetic reasons or used by 

agribusiness to enhance growth or health of livestock.  

PPCPs comprise a diverse collection of thousands of chemical substances, including 

prescription and over-the-counter therapeutic drugs, veterinary drugs, fragrances, 

and cosmetics. 



EPA 1694 - Identification of PPCPs in Water

Ibuprofen

Isochlortetracycline (ICTC)

Lincomycin
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Thiabendazole

Triclocarban

Triclosan

Trimethoprim
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Other standards

Acetaminophen

Albuterol

Ampicillin

Anhydrochlortetracycline (ACTC)

Anhydrotetracycline (ATC)

Azithromycin

Caffeine

Carbadox

Carbamazepine

Cefotaxime
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Cimetidine

Ciprofloxacin

Clarithromycin

Clinafloxacin

Cloxacillin

Codeine
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Dehydronifedipine
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Diphenhydramine

Doxycycline

Enrofloxacin
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4-Epichlortetracycline (ECTC)
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Fluoxetine
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Antibiotics

Birth Control Steroids

Anti-Depressants

Pain Killers



Where are PPCPs found in the environment?

PPCPs in the environment are frequently found in aquatic 

environments because PPCPs dissolve easily and don't 

evaporate at normal temperature and pressure. Practices such 

as the use of sewage sludge ("biosolids") and reclaimed water 

for irrigation bring PPCPs into contact with the soil (landfill also). 



List of PPCP Target Analytes (EPA 1694, Positive Analysis)

33/65 PPCP Analytes (Only quantifier ion transitions shown)

Compound Name Precursor Ion Product Ion Fragmentor (V) Collision Energy (V) RT RT Window Ion Polarity

1,7-Dimethylxanthine 181.0 124.0 90 15 0.658 0.50 Positive

4-Epianhydrotetracycline 427.0 410.0 90 15 3.473 0.50 Positive

4-Epichlortetracycline 479.0 462.0 134 17 2.416 0.50 Positive

4-Epitetracycline 445.0 410.0 110 15 1.777 0.50 Positive

Acetaminophen 152.0 110.0 90 15 0.656 0.50 Positive

Albuterol 240.0 148.0 90 15 0.489 0.50 Positive

Amphetamine 136.1 91.0 70 13 0.880 0.50 Positive

Anhydrotetracycline 427.0 410.0 90 15 3.473 0.50 Positive

Atenolol 267.2 145.0 134 21 0.502 0.50 Positive

Azithromycin 749.5 591.4 130 30 3.254 0.50 Positive

Caffeine 195.0 138.0 110 15 1.072 0.50 Positive

Carbadox 263.0 130.0 80 35 3.097 0.50 Positive

Chlorotetracycline 479.0 462.0 110 15 2.416 0.50 Positive

Cimetidine 253.0 159.0 100 10 0.489 0.50 Positive

Clarithromycin 748.5 158.0 110 25 4.384 0.50 Positive

Clonidine 230.0 44.0 150 25 0.764 0.50 Positive

Cloxacillin degradate 469.0 160.0 70 15 4.625 0.50 Positive

Cloxacillin 436.0 160.0 90 15 4.557 0.50 Positive

Codeine 300.0 215.0 130 25 0.709 0.50 Positive

Cotinine 177.0 80.0 90 25 0.420 0.50 Positive

Dehydronifedipine 345.0 284.0 130 25 4.662 0.50 Positive

Demeclocycline 465.0 448.0 130 15 2.394 0.50 Positive

Dextromethorphan 272.2 170.9 152 41 3.365 0.50 Positive

Diazepam 285.1 193.0 162 33 4.818 0.50 Positive

Digoxigenin 391.0 355.0 90 15 3.036 0.50 Positive

Diltiazem 415.0 178.0 130 25 3.702 0.50 Positive

Diphenhydramine 256.0 167.0 70 15 3.463 0.50 Positive

Doxycycline 445.0 428.0 110 15 3.008 0.50 Positive

Enrofloxacin 360.0 316.0 130 15 2.237 0.50 Positive

Erythromycin Anhydrate 716.5 158.0 90 25 4.201 0.50 Positive

Erythromycin 734.5 158.0 90 35 3.854 0.50 Positive

Erythromycin-Labeled 736.5 578.0 90 15 3.851 0.50 Positive



uHPLC - PPCPs from EPA 1694 (Positive Polarity)

3 min analysis,

112 transitions

65 compounds 

(Tap water) Zorbax Eclipse + C18

2.1x50mm, 1.8um

Min dwell=4.3ms



uHPLC - PPCPs from EPA 1694 (Negative Polarity)

130 second analysis,

9 transitions

6 compounds 

(Tap water)

Zorbax Eclipse + C18

2.1x50mm, 1.8um

Peak width=0.7seconds

Overall time for + & -ve 

Analysis < 5 min



N= 5 (@100fg), %RSD (area) = 5.436907

Chromatographic Precision (1290/6460, dynamic MRM)

N= 35 (all Cal levels), %RSD (RT) = 0.5182964  

Albuterol, 100fg on-column Tap Water Spike

R2=0.99515412

Quant & Qual transitions

20% outlier ratio boundary



N= 5 (@100fg), %RSD (area) = 6.902997

Chromatographic Precision (1290/6460, dynamic MRM)

N= 35 (all Cal levels), %RSD (RT) = 0.50386361   

Amphetamine, 100fg on-column Tap water spike

R2=0.99861956

Quant & Qual transitions

20% outlier ratio boundary



8 Minute Dynamic MRM Analysis 6460 QqQ

- 250 Pesticide Screen.

500ppt, dynamic MRM

Retention Time Window = 12 sec

Peak widths ~ 1 second

Zorbax Eclipse Plus C18

2.1 x 100mm (1.8μm)



6460 QqQ Method Conditions



MassHunter “Dynamic MRM”

Many applications require screening of 100 – 1000 compounds 

in one MRM method !

• Food, environmental and Forensic analysis (e.g. Doping Control)

• Subsequent quantitation of positives in dedicated methods

WITHOUT Dynamic MRM

• Need to manually set up multiple time segments to maximize dwell time

• Tedious and fragile for chromatographic time shifts

WITH Dynamic MRM

• Automatic setup of overlapping time segments without user intervention

• Even less MRMs per time results in even longer dwell time / sensitivity

• Unaffected by chromatographic time shifts



Segmentation with NO Dynamic MRM functionality

Page 15

100pg on-column

300 Component Standard



EIC Overlay of 250 pesticide Mix spiked into Tap Water
(500 total transitions, on-column amount 2.5pg) using dynamic MRMs.

NO Seqmentation with Dynamic MRMs



x3 x4 x4 x3 x4 x2 x1# Concurrent dMRM =

Cycle time

Rt

Selection of 24 pesticide transitions from previous slide
To illustrate efficiency of cycle times using dynamic MRMs.



x3 x4 x4 x3 x4 x2 x1# Concurrent dMRM =

Cycle time

Selection of 24 pesticide transitions from previous slide
To illustrate efficiency of cycle times using dynamic MRMs.



Building a Dynamic MRM Acquisition Method

LC/MS Pesticide Analysis

September, 2009

Page 19

Create a Dynamic MRM method

Import the results generated in the 
custom report into acquisition method

Specify delta retention time window 

Analyze medium level standard mixtures

fixed dwell time for each MRM 
transition using one time segment

MHW Quantitative Data Analysis gets 
retention times

Load tabular MRM from Database

Compound names, ISTD (optional)
MRM transitions,  fragmentor voltages, 

collision energies



Agilent 600 Compound Dynamic MRM Database

September, 2009

Page 20 LC/MS Pesticide Analysis



Dynamic MRM Acquisition  Parameters –

Customized Methods from Database

Page 21

September, 2009

LC/MS Pesticide Analysis



Dynamic MRM at the 10 pg level for 100 pesticides 

1 min ΔR.T.- based acquisition window for each MRM transition

Page 22

September, 2009

LC/MS Pesticide Analysis



Recent Advances in Ultra High 

Definition Mass Spectrometry 

with the 1290 Infinity uHPLC

System

(Agilent 1290 Infinity uHPLC, 

Agilent 6230 TOF and 6540 Q-TOF.)

Peter Stone

Agilent Tecnologies Inc, 

Santa Clara, CA.



Ultra High Definition 

Optimizing all Analytical Dimensions

Signal Response

Mass Spectrum

• Sensitivity

• Dynamic Range

• Linearity

• Mass Accuracy

• Resolving Power

• Acquisition Rate

• Separation Speed

• Peak Capacity

Page 24



17 minute analysis – 224 Pesticides

6230 TOF/1290 Infinity uHPLC

3 Hz Data Acquisition Speed

50pg on-column



3 minute analysis – 224 Pesticides 

6230 TOF/1290 Infinity uHPLC

10 Hz Data Acquisition Speed

50pg on-column



90 second analysis – 224 Pesticides 

6230 TOF/1290 Infinity uHPLC

20 Hz Data Acquisition Speed

50pg on-column



17 min.

3 min.

1.5 min.

Agilent 6230 TOF Pesticide Screening

224 pesticides, 50 pg on column

Thiabendazole

Peak Width=0.8 sec

23 data points

-1.8 ppm 

Spectral

Resolution &

Isotopic Fidelity
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Agilent TOF Screening Solution (PCD)

Agilent 6230 TOF
- 20K resolution

- 5 decades in-scan

- Low Pg Sensitivity

FBF

Find by 

Formula
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PCD Search Results For 50pg Forensic Spiked Blood 

– PCD Search Confirmed compound 9 as Cocaine



Focused AMRT Databases
(Personal Compound Databases (PCD)

Pesticides, Part # (G6854AA):

• 1600 analyte content (formulae & accurate mass)

• Structures

• CAS Numbers & Links to external website (pubchem)

Forensic & Toxicology, Part # (G6855AA):

• ~7000 analytes content (formulae & accurate mass)

• Structures

• CAS Numbers & Links to external website (pubchem)
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PESTICIDE Non-target Screen, 6230 TOF/1290 uHPLC 
3 minute analysis, Zorbax Eclipse + C18 2.1x100mm, 1.8um

100pg on-column, 10 Hz Acquisition.



0.9second Peak width (FWHM)

3 minute analysis, Zorbax Eclipse + C18 2.1x100mm, 1.8um
6230 TOF/1290uHPLC, 100pg on-column, 10 Hz Acquisition.



3-minute 1290/6230 TOF Screening 

(224 +ve Pesticide suite)

Analyte amount 

(on-column)

# of compounds 

identified (%)

Average Mass 

Accuracy (ppm)

500fg 45 (20%) 0.24

1.25pg 96 (43%) 0.51

2.5pg 124 (55%) 0.49

5pg 163 (73%) 0.12

25pg 202 (90%) 0.70

50pg 217 (97%) 0.06

125pg 224 (100%) 0.60

1290 Infinity/6230 TOF

Find By Formula PCD Search



Non-target Screen (6230 TOF/1290 uHPLC), 202/224 (90%) Pesticides Identified

90 second Analysis time 20Hz (2GHz mode)

(4ppm mass tolerance, FBF)

25 pg on-column



Terbutryn 90 second Analysis time 20Hz (2GHz mode)  

Zorbax Eclipse Plus C18 (2.1x50mm x 1.8um) 6230TOF/1290 UHPLC

0.7 second 

Peak width 

@ half height >16 Data points 

across peak



6230 TOF Speed, Mass Resolution & Dynamic 

Range – Example: Tebuconazole (2GHz mode)

Tebuconazole

(on-column amount)

3 min analysis

10Hz acquisition

1.5 min analysis

20Hz acquisition

Mass Error 

(ppm)

Mass

Resolution

Mass Error 

(ppm)

Mass

Resolution

500pg on-column -0.9 8542 1.46 8546

250pg on-column -1.79 8626 -1.02 8617

125pg on-column -0.8 8711 1.82 8803

50pg on-column -1.77 8822 -0.06 8922

25pg on-column -2.03 8749 1.51 8918

Peak Width FWHM (sec) 0.8 0.5

[M+H]+=308.152947



6230 TOF Speed, Mass Resolution & Dynamic 

Range – Example: Tebuconazole (4GHz mode)

Tebuconazole

(on-column amount)

3 min analysis

10Hz

acquisition

1.5 min 

analysis

3Hz acquisition

Mass Error 

(ppm)

Mass

Resolution

Mass Error 

(ppm)

Mass

Resolution

250pg on-column -0.26 17765 -0.2 17949

125pg on-column 0.4 17314 0.1 17432

50pg on-column -0.31 16959 0.2 17226

25pg on-column -0.35 17122 0.03 17119

5pg on-column -1.42 16177 0.03 16499

2.5pg on-column ND ND -1.13 16262

Peak Width FWHM (sec) 0.8 0.5



Extracted Ion Chromatogram m/z 202.0433±0.002

of Lettuce Extract

LC/MS Pesticide Analysis

September, 2009Page 39

Thiabendazole at 0.1 ppb
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Counts vs. Mass-to-Charge (m/z)

201 201.2 201.4 201.6 201.8 202 202.2 202.4 202.6 202.8 203 203.2 203.4 203.6 203.8 204 204.2 204.4 204.6 204.8 205 205.2 205.4 205.6

Spectrum of Thiabendazole at 0.1 ppb in Extracted 

Pepper

LC/MS Pesticide Analysis

September, 2009Page 40

Resolving power= 15,000



Calculated Formula of Thiabendazole at 0.1 ppb in 

Extracted Pepper

LC/MS Pesticide Analysis

September, 2009Page 41



Atrazine at 0.16 ppb (0.8 pg on-column)

LC/MS Pesticide Analysis

September, 2009Page 43



Atrazine 0.16 ppb to 100

LC/MS Pesticide Analysis

September, 2009Page 44



Agilent’s New 6540 Ultra High Definition

Accurate Mass Q-TOF

500 ppb mass accuracy

femtogram sensitivity

5 decades dynamic range

40,000 resolving power

20 Spectra/sec

Excellent Linearity and Isotopic 

Fidelity

Supports Agilent Jet Stream and 

HPLC-Chip

Exceptional accurate mass, sensitivity, 

dynamic range and resolution … perfect 

match for 1290 Infinity UHPLC
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Ion Beam Compression (IBC)* Technology

Drives Higher Resolution

Up to 10-fold ion beam compression 

Exit from collision cell

Into slicer and pulser region

Narrowed beam slit enables mass resolution

of 40K

Compressed and cooled ion beam ensures the best sensitivity

performance in high resolution mode

* Patent pending

Page 46



Pesticide Screen 1290 Infinity/6540 Q-TOF



1-naphthol 
Mass [M+H]+ = 145.064891

Resolution = 24909
0.06 ppm

Fenpyroximate E
Mass [M+H]+ = 422.208059

Resolution = 38636
-0.25ppm

1290/6540 90sec analysis

250 pesticides (125pg on-column)

Spinosad A
Mass [M+H]+ = 732.468714

Resolution = 47094
-0.77ppm



1290 Infinity/6540 Q-TOF 

- Tebufenoxide 25pg on-column 3min



1290 Infinity/6540 Q-TOF 

- Tebufenoxide 25pg on-column 3min



1290 Infinity/6540 Q-TOF 

- Tebufenoxide 25pg on-column 3min

Theoretical Isotope

Pattern (overlaid)



25pg on-column 1290 Infinity/6540 Q-TOF 

3min 92% identified pesticides



1290 Infinity/6540 Q-TOF 

- Emamectin B1a, 50pg on-column 3min



1290 Infinity/6540 Q-TOF 

- 1-naphthol, 50pg on-column 3min



1290 Infinity/6540 Q-TOF 

- Benfuracarb, 50pg on-column 3min



1290 Infinity/6540 Q-TOF 

- Benfuracarb, 50pg on-column 3min



Non-Targeted Screen Summary (QTOF/TOF)

Page 57

•Agilent TOF/Q-TOF for ‘unknown’ screening (low ppm mass accuracy.)

•Agilent MassHunter PCD utilizes the accurate mass data to provide 

reliable ‘positives’ for qualitative screens.  

• Extra Confirmation with Isotope abundance (pattern), spacing and mass 

matching.

• 1600 Pesticide analytes

• Fully Automated integration with MassHunter Qualitative Analysis SW.

•Reliable Data mining Algorithms (MFE or FBF.)

•Low pico-gram on-column Sensitivity.

•Fully Automated.

•Faster data acquisition with 1290 Infinity UHPLC.



Questions?  

Thank You for Listening.


