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7696A SAMPLE PREP WORKBENCH 

Compound Formula m/z

Tetrahydrocannabivarin  (THCV) C19H26O2 287.2006

(−)-trans-Δ9-tetrahydrocannabinol (THC) C21H30O2 315.2319

Cannabidiol (CBD) C21H30O2 315.2319

Cannabigerol (CBG) C21H32O2 317.2475

Tetrahydrocannabinolic acid ( Δ9-THCA) C22H30O4 359.2217

Cannabidiolic Acid (CBDA) C22H30O4 359.2217

Cannabinol (CBN) C21H26O2 311.2006

Cannabigerolic acid (CBGA) C22H32O4 361.2373

Cannabichromene (CBC) C21H30O2 315.2319

Cannabidivarin (CBDV) C19H26O2 287.2006



The new Agilent 1260 or 1290 Infinity II LC! 

Significantly improved  Workflow Solution! 

New detectors (improved specifications) 

New Column Compartment (four columns up 

to 300mm, four-column selection valve, four 

column tag-reader) 

New Multisampler (Dual-Needle-option for 

wide range injection volumes, fast, lowest 

carry-over) 

New quaternary pump (improved usability, 

additional 12 or 24-fold solvent selection) 

Method-Development Solution 

Method development system: 

Up to 8 columns (used 6) 

Flexible pump (quaternary) 

 

Method scouting wizard (builds sequences based on your 

methods, tells how much solvent and sample)  

 

Using Peak Explorer (OpenLab II) you can review 

chromatograms in a sequences quickly 

 

Only limited by your imagination 



Superb peak shape for basic compounds 

Long column life (pH 2-8) 

Unique selectivity 

Patented bonding technology 
•polar-linked alkyl phase for fast mass 

transfer giving good peak shape 

•bulky side groups give low pH stability 

•triple endcapped for mid-range pH stability 

and good peak shape 
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Zorbax Bonus-RP 
Polar-linked alkyl phase 
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Buffer: 

1. 1 vial (2.2 mL) of Ammonium Formate (G1946-85021) 

2. 1 mL of Formic Acid (G2452-85060) 

3. QS to 1 Liter of LC-MS grade H2O 

 

Caveat: make sure to flush columns (methanol) after use  

 



Testing this method for ruggedness with the QBD approach 
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QBD: Quality by design  

1. We used the method development 

column kit. Three columns of the 

same type from 3 different lots. 

2. We ran the system of three 

different types of instruments 

3. We ran the method with 3 different 

operators making the mobile 

phase 

 



The Open Lab 2.1 data acquisition 

Just drop an MS-

Excel® file into your 

sequence screen 

 

Ease of use from ALS 

systems including 

workbench 



HPLC Conditions for short method (5 minutes) 
 

Agilent 1290 Infinity II UHPLC series Quaternary Pump, Multisampler with 

wash , Multi Column Themostat, DAD 
 

Column:  Zorbax  Bonus RP 2.1 x 50 mm, 1.8 µm or Poroshell  3.0 x50 2.7um 

                             

Column temperature:  50°C 

Injection volume:  0.05 µL 

Autosampler  temp:  23 ºC 

Needle wash:  3.5 s Flush Port (25:25:50)   

  (H2O:IPA:MeOH) 

DAD-UV  254 nm 

Mobile phase:  A = Water 

  B= Methanol 
                                     C= 0.1% CH2O2 + 2.2 ml  5M NH₄formate in H2O 

Flow rate:   0.5 mL/min 

Gradient:   Time (min)     %B       %C 

  0.0      72         5 

  6.25      95         5 

Stop time:      5.00 min.  

Post time:       1.0 min. 

Overall run time            6.0 minutes (incl. re-equilibration) 

 
  

Binary pump - A is buffer 



 CBGA  

CBC 

CBD 

CBDA 

CBDV 

CBG 

   

THC  

CBN 

THCA  

THCV 

 Chemical Structures of Top 10 Cannabinoids  
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http://herb.co/2016/02/06/top-10-cannabinoids/ 

http://herb.co/2016/02/06/top-10-cannabinoids/
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10 cannabinoids  under 5 minutes with 1.86 Resolution between the critical pair 



Carry over with the Infinity II vial sampler 1300 Bar addition (G7129A) with needle wash. 

Blanks after a 10 ul injection of 1 mg/ml standard.  

 

Note the chromatography will a 10 ul injection at that concentration saturates the column 

Carryover 
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A single click adds a peak to the calibration and assigns a compound name 



Assigning compounds for calibration and create reference spectra 
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10 cannabinoids  under 5 minutes @ 230 nm 

HDR really helps 



Diode Array Quant Data  
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Lower end of CBG calibration curve: 1 – 9 ng/mL  



Custom Reporting 

Custom reporting is wizard based. It allows you to use all your existing IR 

reports. It allow a simple answer with chromatographic calculations with 

Pass/Fail color flags  
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Added 

Flavor 

Component  



Overview of all the samples 
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CBD results in commercially available hemp oil products  (names 
masked)  
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Sample Identifier 
Average Concentration 

(mg/mL) 
Standard Deviation Standard Error 99% CI 

SIA-1  508.1 9.8 4.9 479.5, 536.7 

SIA-2  460.7 14.7 7.4 417.8, 503.6 

SIB Not detected N/A N/A N/A 

SIC 2.3  0.17 0.085 1.7, 2.9 

SID 9.3 0.86 0.43 6.8, 11.8 

SIE 11.6 0.85 0.43 9.1, 14.1 

SIF 12.3 0.78 0.39 9.9, 14.5 

SIA-1 and SIA-2: Same manufacturer 

SIB: Non CBD product 

SIC: Filtered product about 1/3 of labeled concentration 

SID: 15% higher than labeled concentration 

SIE and SIF: 50% higher than labeled concentration 

 

* Calibrators and samples were note matrix matched 



Optional detectors and what they add… High Dynamic Range (HDR) 

1260 Infinity II DAD-HS 1260 Infinity II DAD-WR 
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High Dynamic Range Diode Array 
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UV Spectrum and Chromatogram 



The addition of spectra and multiple signals 

254 

280 

230 

220 

CBG 

CBDV 

CBN 

∆9-THC 

CBDA 

CBC 

CBGA 

∆9-TCHA 

THCV 

CBD 
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This is an example of the HDR chromatograms.  

Note the Y axis is mAu/cm typically Y axis are mAu/ mm 



HDR Chromatogram Output 

Product peaks are no longer off scale and impurity peaks are quantifiable 

# Time Area Height Width Area% Symmetry

1 5.819 133.2 31 0.0611 2.802 0.872

2 6.375 150.5 46.3 0.0484 3.167 0.705

3 6.51 252.8 69.8 0.0538 5.319 0.658

4 7.27 78.2 15 0.0724 1.645 0.45

5 9.069 59.6 12 0.071 1.254 0.5

6 10.003 2954.8 752.1 0.0583 62.157 0.768

7 10.731 937.9 247 0.0563 19.73 0.755

8 11.575 64.3 15.7 0.0593 1.353 0.911

9 12.878 122.3 34.3 0.0547 2.574 0.721



Adding Mass Spectrometry 
 

Time of Flight 
Gives ions a kick and 

measures their speed 

Tandem Mass Spectroscopy (MS-MS) 
Selects a range of 

masses 

Fragments by 

collision 

IONS 

Quadrupole 
Passes only ions with 

the correct mass  

IONS 

Analyzes the 

fragments 

QTOF QQQ 



MSD Spectrum of Peaks Bonus RP column 
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∆8-THC 
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Roy Turton  
Adele Blackler  

This is QQQ data with the Agilent  G6470 using Acetonitrile as a mobile 

phase. They used a 2.1 x 100 poroshell Bonus RP 

 

Can do potency and pesticides on same system (different columns)  

D8 will separate 
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Check out 

www.agilent.com for more 

information, applications, 

videos, etc. 

 

 

http://www.agilent.com/
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