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Introduction 

Traditionally HPLC UV methods have been developed on UV 
only systems. This is can be time consuming because it 
requires an individual injection of a standard of each 
component in the mixture. This injection series must be 
repeated on each column with each experimental variable 
change.  
 
  By adding the specificity of single quadrapole Mass 
Spectroscopy detection to  the Method Development 
Process, we can reduce the number of injections to 1 
injection per variable. 

. 

 

 

.  

 

Experimental 

HPLC Conditions 
 

Agilent 1290 Infinity II HPLC series Quat Pump, Vial Sampler, 

Thermostatic Column Compartment, DAD 

 

Column:  Zorbax  Eclipse Plus, C18 2.1 x 50mm, 1.8 µm 

                            Phenyl-Hexyl 

                            SB-C8 

                             Cyano 

                             AQ 

                             Extend  C18 

                               

 

Column temperature:  35°C 

Injection volume:  0.5 µL 

Autosampler  temp:  ambient  ºC 

Needle wash:  10 s Flush Port (25:25:50)  

   (H2O:IPA:MeOH) 

DAD-UV  280 nm 

Mobile phase:  A = 0.1% Formic Acid in Water 

  B1 = 0.1% Formic Acid in Methanol 

                                    B2= 0.1% Formic Acid in  Acetonitrile 

Flow rate:   0.3 mL/min 

Gradient:   Time (min)     %B  

   0.0       5 

   0.7      95  

Stop time:      5.0 min.  

Post time:       2.0min. 

Overall run time          7.0minutes (incl. re-equilibration) 

MS: Agilent 6130B Single Quadropole Mass Spectrometer 

 

MS Parameters 

Ion Mode   ESI, 

PositiveMass Range  90-1200 m/z 

Scan Rate   2 Hz 

 

Source Parameters 

Drying gas (Nitrogen)  10 L/min 

Drying gas temperature  300 ºC 

Nebulizer gas (Nitrogen)  40 PSI 

 

Scan Source Parameters 

Capillary Voltage   4000 V 

Fragmentor   145 V 

C7H6O5,    C6H6O3, C5H4O2,   C8H8O4,   C9H10O5,   C8H8O3,      

C9H10O4,    C10H10O3,    C11H12O4,     C6H6O2 

 EIC and UV of the 10 Non Volatile congers in the Standard Mix using Methanol Gradient. 
 Data Analysis done with a single Data Analysis Method in Mass Hunter Software 

Distillers of spirits face an increased financial threat from 

the proliferation of makers of counterfeit liquors, often 

sold in look-alike packaging, as name brands.  Bourbon in 

general, and specifically Jim Beam bourbon, is a 

particular target for counterfeiters.   

Bourbon whiskey is among the costliest of whiskeys to 

distill, due to a number of legal requirements that 

differentiate it from any other type of whiskey.  True 

bourbon must be American made, produced from a grain 

mixture containing at least 51% corn, and aged in new 

(never previously used) charred white oak barrels.  In 

addition, no additives are permitted in bourbon, other than 

water, which may be used to reduce the alcohol content 

of the bourbon to a minimum of 40% (80 proof). 

The aging process, using only new charred oak barrels, is 

a costly one, but it is this process that allows certain 

compounds to form and/or be transmitted to the bourbon.  

These compounds (referred to as congeners) impart both 

the color and flavor that are characteristic to Kentucky 

bourbon.  Counterfeit bourbon, on the other hand, is often 

produced from low-end inexpensive spirits, and flavored 

and colored to resemble authentic bourbon.  It can then be 

packaged using bottles and labels that are identical to 

those of name brands, such as Jim Beam, and sold as 

authentic bourbon at a higher price and substantial profit.  

Naturally, the presence of such counterfeit bourbon in the 

marketplace is a pressing concern for the legitimate 

distiller. 

 

 

 

Single Quadrople detection added to the Method Development process can 
greatly decrease the time and solvent needed to create a new analytical method 
to be used for UV only detection.  With a single qualitative method in Mass 
Hunter we were able to simple scroll through the data and decide that the UV 
separation with the Cyano column with a Simple Methanol/ Water and Formic 
Acid gradient was an effective UV method. The use of volitle buffers is not only 
Mass Spec friendly, but will allow the user less wear and maintance issues 
than the traditional salt buffers on the HPLC system .  

 EIC and UV of the 10 Non Volatile congers in the Standard Mix comparing the 
Methanol versus Acetonitrile as the strong solvent keeping the same K* 

  

Final UV Chromatogram with baseline separation on all 10 
congener peaks developed in less than 90 minutes with positive 

identification of all 10 peaks  
  

Automated Method Development Using UV and MS Detection 


