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  Overview 

Conclusions 

Peptide mapping is one of many techniques used in the  
characterization of protein based pharmaceuticals. Data  
acquired from peptide mapping analysis is often used for  
determining identity, stability, lot release and for the evaluation  
of manufacturing process changes. Peptide mapping combined 
with mass spectrometry directly identifies modifications or  
structural variants that may occur during manufacturing or during 
storage. These modifications include oxidation, deamidation  
and proteolytic degradation products. Peptide mapping is an  
indispensable tool in protein characterization; therefore it is  
desirable to develop installation, operation, and performance 
qualification tests for HPLC systems using UV and MS detection. 
Here we show a study of parameters that were evaluated in  
developing qualification tests for dedicated peptide mapping  
systems. Parameters that were examined included reproducibility 
of retention time, area counts, signal-to-noise ratios, mass  
accuracy, and resolution. When criteria is established pertaining 
to these parameters any deviation can lead to misidentification of 
an analyte, failure to detect trace contaminants, and inaccurate 
mass measurement. 

  Experimental  
 
 
Sample preparation 
1.Daidzein  
    dilute 0.5 mL stock solution with 9.5 mL of 30:70  
    MeCN:H2O and vortex 
2.Waters MassPREP™  Peptide Standard:  
     add 150 µL 0.02% TFA to vial and vortex 
 

Waters® BioSuite™Peptide Mapping MS System 
     HPLC System:          Waters® 2796 Bioseparations Module 
     Mass Spectrometer:  Waters Micromass®  ZQ™ Mass Detector 
     UV Detection:          Waters® CapLC® 2487 
Column:                  Biosuite™ C18, 3.0 µm, PA-A, 2.1 x 150 mm 
Column temp:          40.0 ºC 
Flow rate:                0.2 mL/min 
Gradient elution:      0– 50 %B/30min 
Mobile phase:          A: 0.02% TFA     
                              B: 0.018%TFA/MeCN 
UV Detection:           214 nm peptides 
                              248 nm daidzein 
 
MS conditions:         Mode:                                 ESI + 
                              Capillary:                            3.3 kV 
                              Cone:                                  30 V 
                              Desolvation gas flow:            500 L/hr 
                              Cone gas flow:                     50 L/hr 
                              Source temperature:              150 ºC     
                          Desolvation temperature:        350 ºC       
SIR of nine channel (peptides):                             most intense m/z 
SIR of one Channel (daidzein):                             m/z  255.0 
               

 Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Peak 6 Peak 7 Peak 8 Peak 9 

inj #1 10.17 15.15 17.66 18.77 19.66 21.67 24.61 26.9 28.19 

inj #2 10.14 15.11 17.62 18.77 19.63 21.6 24.61 26.86 28.12 

inj #3 10.14 15.11 17.59 18.73 19.59 21.56 24.53 26.83 28.08 

inj #4 10.17 15.19 17.69 18.8 19.7 21.63 24.61 26.9 28.12 

inj #5 10.17 15.19 17.66 18.77 19.66 21.6 24.64 26.9 28.12 

inj #6 10.17 15.19 17.66 18.77 19.66 21.63 24.61 26.86 28.12 

          

Average 10.16 15.16 17.65 18.77 19.65 21.62 24.60 26.88 28.13 

Stdev 0.02 0.04 0.04 0.02 0.04 0.04 0.04 0.03 0.04 

%RSD 0.15 0.26 0.20 0.12 0.19 0.17 0.15 0.11 0.13 

Peak # 
  

Peptide Name Sequence Monoisotopic 
MW 

Most intense 
m/z 

1 Allantoin (void marker) C4H6N4O3 158.0 159.0 

2 RASG-1 RGDSPASSKP 1000.5 501.5 
 

3 Angiotensin Fragment 1-7 DRVYIHP 898.5 450.5 

4 Bradykinin RPPGFSPFR     1059.6        531.0 

5 Angiotensin II DRVYIHPF 1045.5 524.0 

6 Angiotensin I DRVYIHPFHL 1295.7 649.0 

7 Renin Substrate DRVYIHPFHLLVYS 1757.9 880.5 

8 Enolase T35 WLTGPQLADLYHSLMK 1872.0 937.5 

9 Enolase T37 YPIVSIEDPFAEDDWEAWSHFFK 2827.3 944.0 

10 Melittin GIGAVLKVLTTGLPALIS-
WIKRKRQQ 

2845.7 713.0 

Waters MassPREP™ Peptide Standard Components 

                                   

  Figure 5: Consecutive injections of daidzein showing injector reproducibility  
 

 UV MS* 

injection # 1  2034 65181 

injection # 2 2010 66086 

injection # 3 2012 66093 

injection # 4 2016 66359 

injection # 5 2034 65028 

injection # 6 2013 63972 

   

Average 2020 65453 

Standard Deviation 11.1 903.2 

% RSD 0.55 1.38 

* not shown   
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Figure 2:Sample Chromatogram showing separation of MassPREP™ 
peptide standard by UV and MS detection  

Column lot #  Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Peak 6 Peak 7 Peak 8 Peak 9 

           

32901W01  10.17 15.19 17.66 18.77 19.66 21.63 24.61 26.86 28.12 

32891W21  10.10 15.04 17.51 18.66 19.56 21.56 24.61 26.93 28.26 

32902W03   10.24 15.22 17.69 18.80 19.70 21.70 24.71 27.01 28.26 

           

Average  10.17 15.15 17.62 18.74 19.64 21.63 24.64 26.93 28.21 

Stdev  0.07 0.10 0.10 0.07 0.07 0.07 0.06 0.08 0.08 

%RSD  0.69 0.64 0.55 0.39 0.37 0.32 0.23 0.28 0.29 

Figure 6: Batch-to-batch reproducibility of  Biosuite™ PA-A C18, 3.0 µm,  
2.1 x 150 mm specified in qualification  test 

Results 

Table 1: Reproducibility of peptide map retention times 

Table 2: Area count reproducibility  

Table 3: Peptide retention times separated on columns of different lots 

A systems approach for the qualification of LC-UV/MS instrumentation  
dedicated for peptide mapping was developed. 
 
A standard peptide mix that elutes over the length of the gradient was  
developed for this qualification test. 
 
Reproducible retention times were obtained with less than 1 percent RSD   
using Biosuite™ PA-A columns of the same and different lots. 
 
This qualification test utilizes standard peptide mapping conditions. 
 
Good injection precision was obtained.  
 
This qualification protocol addresses instrument and chemistry parameters to 
correctly identify analytes, detect trace contaminants, and perform accurate  
quantitative analysis. 
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  Figure 4:  Consecutive injections showing reproducibility of chromatography 
Figure 1:  Mass accuracy and resolution of peptides from MassPrep™ peptide 

standard, mass measurement error is below 100 ppm 

Figure 3: Signal-to-noise ratio of least intense peak in chromatogram 
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