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1 Forord 
 
 
Denne rapport omhandler FoU-projektet ”Mod bæredygtig metodeudvikling og identifikation af 
stoffer i HPLC: Opbygning af en database og maskinlæringsmodel til brug i miljøanalyser”.  

Arbejdet er udført i perioden 01.01.2024-31.12.2025 på Cphbusiness Laboratorie og miljø, 
Hillerød. 

Rapporten indeholder valg af materialer, udarbejdede protokoller med risikovurderinger af de 
benyttede stoffer mm. Rapporten er sat op, så læseren i indholdsfortegnelsen kan klikke sig til 
de respektive sider fremfor at læse rapporten fra start til slut.  

Der er afsnit, som er skrevet på engelsk, så som de udarbejdede protokoller, og der er afsnit 
som er skrevet på dansk. 

 

 

 

 

  
   

“You do the math, you solve one problem, then you solve the next one, and then the next. 
And if you solve enough problems, you get to come home”. 
 

Figuren Mark Watney (Matt Damon) i filmen The Martian fra 2015 
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2 Baggrund for projektet 
2.1 Introduktion 
2.2 Litteratur liste 

 

3 Materialer  
3.1 Valg af kolonner 
3.2 PCA Analysis of Agilent columns 
3.3 Stoffer og stofblandinger  
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3.3.2 Mix B 
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2.1 Introduction 
 
HPLC is one of the most widely used analytical methods in chemical laboratories and is used 
in almost all chemical sectors, but especially in the pharmaceutical industry, in environmental 
chemical studies and in food control. It is ismated that approximately 34 million liters of chemical 
waste are generated worldwide from the use of HPLC equipment (Tobiszewski, 2016) and there 
is therefore great potential in working towards more sustainable HPLC analyses. According to 
Ferguson (2022), HPLC can be made more sustainable by, among other things:   

   
1. Reduce organic solvent consumption by scaling down equipment and flow.  
2. Replace toxic and environmentally hazardous substances with less problematic 
alternatives.  
3. Eliminate the use of toxic and environmentally harmful substances completely.  
4. Reuse the organic solvents that have been used in the analysis.  
5. Minimize the number of experiments during method development by using 
computer simulation.  

In addition, we would like to add a point 6:  
6. Reduce the acquisition/manufacture of reference substances for identification use.  

  
There is a large consumption of resources in the process of performing an unambiguous 
identification of the chemical substances, as this requires that the measured retention time of 
the unknown chemical substance is matched with the retention time of a purchased or 
synthesized reference substance. Since there can be many possible chemical structures for a 
given unknown substance, it is not environmentally or economically sustainable to 
procure/manufacture all the conceivable substances that may be necessary to perform the 
unambiguous identification, and important knowledge about the content of the sample is 
therefore lost on this basis.    
  
A knowledge gap has been identified, both in the scientific literature and among users of HPLC 
methods. This consists partly of a lack of knowledge about the possibility of substituting toxic 
mobile phases with more sustainable solvents, and partly of being able to predict retention times 
for chemical substances under several different test conditions such as different stationary and 
mobile phases.  
   
Recognized needs  
Among manufacturers of analysis equipment, there has been a strong focus on point 1. Since 
2004, when the first ultra-high performance liquid chromatography equipment came on the 
market, research and development has been carried out on chromatographic columns, where 
the standard size used to be 250 mm x 4.6 mm.  These had a solvent consumption of 1-2 ml/min, 
where the most common size is now 100 mm x 2.1 mm, with a solvent consumption of 0.2-0.4 
ml/min.  There are also so-called nano-scale columns, where the consumption is in the region of 
100-1000 nL/min, which is still a rarity, but which can produce a significant reduction in the use 
of solvents.  
  
Points 3 and 4 have also been researched and developed, e.g. by using high-temperature water 
or supercritical liquid chromatography, where the solvent is supercritical carbon dioxide. These 
methods require special equipment, which is not widely used and the areas of application are 
limited to very specific applications. The specific areas of application also apply to analyses 
where it is possible to reuse the solvent.  
  
In our pilot study, we therefore chose to take a closer look at points 2, 5 and 6, i.e. replacement 
with more sustainable solvents, the use of computer simulation to minimize the number of 
experiments and reduce the need for reference substances.  
  
It has been demonstrated in the feasibility study that the need to replace the use of 
toxic/environmentally harmful chemicals with less harmful chemicals has been identified by 
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both academic (Nakov et al., 2022) and industrial parties (Henderson et al., 2011), and the need 
to work systematically with method development has been described by researchers from Novo 
Nordisk (Cheung et al., 2022),  Which in their case still requires a lot of experiments. It has also 
been demonstrated in the feasibility study that there is a recognized need in both industry and 
research circles for a computer-based tool to predict starting conditions and results for method 
development based only on the structure of the chemical substance and parameters for the test 
conditions, thereby saving time and resources.   
  
   
Knowledge gap  
The knowledge gap identified in relation to the use of greener solvents consists primarily in the 
lack of knowledge about the use of these greener solvents, despite the fact that in many cases 
equally good or even better analytical results are demonstrated compared to the commonly used 
solvents (Nakov et al., 2022, Funari et al. 2014). The amount of articles on the use of green 
solvents is small compared to the number of articles where the common solvents are used, and 
users in companies are therefore not presented with examples where green solvents are used 
when they seek inspiration to develop new methods.  
The knowledge gap identified in relation to the use of computer-based tools for both the 
development of methods and the identification of substances is that the databases on which the 
machine learning models are based are not comprehensive enough in terms of the number of 
substances and the variation in test conditions (Haddad, 2019 and Haddad, 2021).  Machine 
learning models have previously been developed to predict chromatographic results, but often 
the models are built on databases consisting of 50-150 substances and on a single experimental 
design (e.g. one stationary phase, one mobile phase, one analysis time and one temperature). 
This means that the models that have been built previously only work on the system on which 
they were developed and therefore cannot predict retention times under experimental conditions 
that have not been used for the development of the model, and the relatively small selection of 
chemical substances limits the models in what other substances they can make predictions for.  
  
  
Machine learning as the tool of the future to minimize time and resource consumption in the 
development of methods and identification of substances  
Most chromatography researchers assume that the complexity of HPLC prevents them from 
being able to predict retention time, which is the time it takes for substances to pass through 
the chromatography column, based only on the structure of the chemical substance.  And it is 
also true that the molecular structure of a chemical substance and the interactions with the HPLC 
equipment determine the retention time of the substance and that these interactions are 
complex. Therefore, the use of HPLC techniques always requires extensive method development, 
where it is ensured that the method can separate the substances in the sample, so that 
identification and quantitative determination can be carried out with credible results.  
In this process of method development, chemists and laboratory technicians are faced with many 
decisions that must be considered based on knowledge of the substances that the method is to 
be used to analyze.  
    

1. What type of chromatography should be chosen?  
2. What type of stationary phase and mobile phase should be chosen?  
3. What will be the optimal pH and temperature for the separation of the 
substances?  
4. How many samples should be analyzed per day, i.e. what should the 
analysis time be?  

   
These are just some of the questions a person will ask themselves before and during the 
work with method development. Often, the literature is consulted to see what others have done 
with the same or similar substances, and then trial-and-error experiments are carried out in 
search of a suitable method of analysis. The trial-and-error approach is very time- and resource-
consuming, especially if it is not based on a systematic mindset. Larger companies, such as the 
Danish pharmaceutical manufacturers, have developed more systematic approaches to method 
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development, one of which is described in Cheung et al. (2022). Here, one's sample is analyzed 
in an initial screening, where combinations of 5 stationary phases and 6 mobile phases are 
tested, i.e. 30 trials in total. After this screening, the best starting point can be chosen, and the 
development can continue from there using chromatographic modelling (Petersson et al. 2014), 
where 3x3 experiments are performed as input to computer models that can be used to predict 
the separation of the substances based on the above experiments.  
Such a systematic method still requires a lot of resources, including purpose-built HPLC 
equipment, harmful solvents and time, and there are still a number of tests to be carried out (at 
least 39) before a final method is developed. The above process must then be repeated for the 
next sample for which a method is to be developed.  
  
Once developed, analytical methods are often used in targeted methods in which a small number 
of substances (tens to hundreds) are identified and quantified. These targeted methods, if it is 
in an environmental or food context, are determined by the authorities in the various areas. The 
development of analytical equipment and data processing tools has made it possible for chemists 
and laboratory technicians to go beyond these targeted methods, and there is a lot of research 
into so-called non-target methods, and they are finding application in areas of authority. In this 
context, targeted methods are defined as HPLC methods, which only analyse for already known 
substances, whereas non-targeted methods aim to detect all substances in a given sample. Non-
targeted methods are used, among other things, for the analysis of metabolites (metabolomics) 
and in environmental analysis for contaminants of emerging concern.  
  
Mass spectrometric analysis is often used to identify substances in non-targeted analyses, as a 
mass spectrum contains information about the mass and structure of a molecule, but 
unfortunately a substance cannot always be unambiguously identified from the mass spectrum, 
as there are substances with the same molecular mass but with a different structure. One of the 
major bottlenecks in non-targeted analyses is therefore sorting out false positive molecular 
structures, and the traditional method of doing this is to procure (buy or synthesize) reference 
substances and then measure their retention time by the HPLC analysis. The retention time is 
specific to the individual substance in interaction with the stationary and the mobile phase. If 
the retention time of the substance in the sample matches the retention time of the reference 
substance and there is a match between the mass spectrum of the substance in the sample and 
that of the reference substance, an unambiguous identification can be obtained. One challenge 
with the traditional method is that there can be many false positives, perhaps even in the 
hundreds. Reference substances for all these possible substances often do not exist, they may 
be unavailable or so expensive that it is economically difficult to procure all the substances that 
would be necessary to be able to filter out all false positives.  
  
Both the development of HPLC methods and the identification process will benefit greatly 
from the fact that the retention time of the substances is predicted via a machine learning model. 
For method development, it will be possible to predict which initial conditions to use only on the 
basis of molecular structure and stationery/mobile-phase parameters and the number of 
experiments can therefore be minimized considerably (in the example above, it will be possible 
to remove the first 30 systematic analyses), which will contribute to a more resource-conscious 
workflow for method development. For the identification process, it will be possible to predict 
the retention time for all the possible structures from the molecular weight and then remove the 
false positives where the predicted retention time does not match the measured retention time. 
It will then be possible to purchase only fewer reference substances, which in turn will make the 
final identification process more sustainable.  
  
Recent research has shown that due to the development of machine learning, it is possible to 
predict the retention time under different test conditions based on the structure of the substance 
alone.  
By using machine learning models, so-called Quantitative Structure Retention Relationships 
(QSRR), it is possible to predict the retention time, where an accuracy of approx. 5% 
is demonstrated achievable (Randazzo, 2016, Haddad, 2019) based on the molecular structure 
alone.  
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Research within QSRR has so far primarily focused on developing machine-learning models, and 
there are now several models and tools that can help the user with this part. The development 
of these machine-learning models has overtaken the development of databases, and the lack of 
data is an obstacle in the further work to make HPLC method development and identification of 
unknown substances more sustainable.  
The databases used as the basis for the machine-learning models are simply not comprehensive 
enough in terms of the number of substances and the diversity of the experimental conditions 
used (Haddad, 2019 and Haddad, 2021).  Often, the databases are only built on a single 
experimental design (e.g. one stationary phase, one mobile phase, one analysis time and one 
temperature), which means that these models only work on the system on which they were 
developed and therefore cannot predict retention times under experimental conditions that have 
not been used for the development of the model, i.e. the model can only be used in the 
laboratory  where it was developed. There is therefore great potential in building new databases 
that will make the machine learning models generalizable and usable for everyone.  
  
Sustainability in method development and identification  
The use of resources is part of the sustainability paradox of chromatographic science (Ferguson, 
2023), where the work carried out in the laboratory is considered to be "positively contributing 
to society". There has therefore been a "carte blanche" not to look at the processes in the 
laboratory in relation to the green transition (Nikoline Borgerman's presentation at the 
Laboratory Teacher Seminar, 26 April 2023, Odense). When using HPLC, there is a high 
consumption of solvents as components in the mobile phase. The most commonly used solvents 
are methanol and acetonetrile, both of which are harmful with both acute and chronic effects on 
human health, and thus their use is contrary to the principles of green chemistry of increased 
safety for personnel (Anastas and Warner, 1998). The life cycle analysis for acetonitrile is also 
not positive (Henderson et al., 2011) and a replacement with more sustainable solvents would 
be appropriate.  Ferguson (2023) points out that in addition to reducing the use of 
chemicals, minimising the number of experiments will contribute to the 
chromatographic method development becoming more sustainable, as it also uses fewer 
resources. By incorporating more sustainable test conditions, such as sustainable solvents, into 
the database, future users will be presented with solutions that are sustainable.   
  



Side 8 af 82 
 

2.2 Litteratur liste:  
  

1. Anastas, P. T.; Warner, J. C., 1998, Green Chemistry: Theory and Practice; 
Oxford University Press.   
 
2. Cheung et al., 2022, Investigation into reversed-phase chromatography peptide 
separation systems part V: Establishment of a screening strategy for development 
of methods for assessment of pharmaceutical peptides purity, Journal of 
Chromatography A, 1668.   
 
3. Ferguson, 2023, The paradox of sustainability in separation science, LCGC, 19, 9, 
19-22   
 
4. Funari et al., 2014, A trade off between separation, detection and sustainability in 
liquid chromatographic fingerprinting, Journal of Chromatography A, 1354, 34-42.   
 
5. Haddad P, (practically) perfect predictions, The analytical 
scientist, tilgået 2023.10.02, (Practically) Perfect Predictions 
(theanalyticalscientist.com)   
 
6. Haddad et al., 2021, Prediction of analyte retention time in liquid 
chromatography, Analytical chemistry, 93, 228-256.   
 
7. Henderson et al., 2011, Expanding GSK’s solvent selection guide – embedding 
sustainability into solvent selection starting at medicinal 
chemistry, Green chemistry, 13,  854-862.   
 
8.  Nakov N, et al., 2023 Green Strategies toward Eco-Friendly HPLC Methods in 
Pharma Analysis- in High Performance Liquid Chromatography - Recent Advances 
and 
Applications. IntechOpen http://dx.doi.org/10.5772/intechopen.110035, tilgået den 
25. oktober 2023.   
 
9. Randazzo G, et al., 2016, Prediction of retention time in reversed-phase liquid 
chromatography as a tool for steroid identification, Analytica Chimica Acta, 916, 8-
16.   
 
10.Randazzo G, et al., 2017, Indirect quantitative structure-retention relationship 
for steroid identification: A chemometric Challenge at “Chimiométrie 2016, 
Chemometrics and intelligent Laboratory Systems, 160, 52-58.   
 
11. Petersson, et al. 2014, Adaptation of retention models to allow optimization of 
peptide and protein separations, Chromatography Today, 3, 15-18.   
 
12. Szucs et al., 2021, Structure driven prediction of chromatographic retention 
times: Applications to pharmaceutical analysis, International Journal of Molecular 
Science, 22, 3848   
 
13. Taraji et al., 2017, Rapid Method Development in Hydrophilic Interaction Liquid 
Chromatography for Pharmaceutical Analysis Using a Combination of Quantitative 
Structure-Retention Relationships and Design of Experiments, Analytical Chemistry, 
89, 1870-1878.   
 
14. Tobiszewski, 2016, Metrics for Green analytical chemistry, Analytical methods, 
8, 2993-2999    

https://theanalyticalscientist.com/techniques-tools/practically-perfect-predictions
https://theanalyticalscientist.com/techniques-tools/practically-perfect-predictions
http://dx.doi.org/10.5772/intechopen.110035


Side 9 af 82 
 

3.1 Valg af kolonner 
 
 
 
Table 1: List of columns used in the study and their characteristics*. All columns are 
manufactured and provided by Agilent.  
Name   Silica 

type  
H  S*  A  B  C (pH 

2,8)  
C (pH 
7,0)  

EB retention 
factor  

Zorbax Eclipse 
PAH   

B  1,03  -0,01  0,68  -0,05  0,07  1,4  5,9  

Zorbax C18   A  1,08  0,05  0,47  0,06  1,48  1,56  10,7  
Zorbax Extend 
C18   

B  1,09  0,05  0,01  -0,04  0,03  0,01  8,4  

Polaris Amide-
C18   

EP  0,84  0,11  -0,33  0,34  -1,65  -0,55  4,2  

Zorbax Bonus 
RP   

EP  0,65  0,1  -1,04  0,37  -2,97  -1,1  4,5  

Poroshell 120 
EC-CN   

CN  0,421  -0,06  -0,48  0,002  0,045  0,87  0,95  

Zorbax SB-
Phenyl   

phenyl  0,62  -0,16  0,06  0,03  0,03  1,08  2,7  

Poroshell 120 
Bonus-RP   

EP  0,69  -0,03  -0,57  0,18  -0,67  -0,017  3,98  

Poroshell 120 
PFP   

fluoro  0,63  -0,06  -0,46  0,015  -0,038  0,741  2,88  

Zorbax C8   A  0,97  -0,04  0,21  0,17  0,97  1,05  8,3  
*H (hydrophobicity), S* (steric), A (acidity), B (alkalinity), C pH 2.8 (charge interactions at pH 
2.8), C_pH 7.0 (charge interactions at pH 7.0)  
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3.2 PCA analysis of Agilent columns   
 

Purpose:  
44 HPLC columns found in the database on www.hplccolumns.org were analyzed using 
multivariate data analysis in order to find extremes in terms of expanding the area of which 
we want to test standard compounds.   
 
Dataset:  
The data used is the following parameters:  

• H (hydrophobicity)  
• S* (steric)  
• A (acidity)  
• B (basicity)  
• C_pH 2.8 (charge interactions at pH 2.8)  
• C_pH 7.0 (charge interactions at pH 7.0)  

  
All data is autoscaled and full validation is performed using the software LatentiX.  
 
Results:     
First, a scatterplot of all 44 objects and 6 variables is obtained (Figure 1).  

  
Figure 1: Scatterplot for all objects (44) and six of the seven variables. The red dots are objects (columns) that “disrupt” the 
correlation between variables.  
  
As seen in Figure 1, there are three columns that disrupt the correlation between variables.  
  
If these three extreme columns are removed from the scatterplot, it is seen that there are more 
clear correlations between some of the variables (Figure 2). Especially, H and S are highly correlated.   
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Figure 2: Scatterplot for objects (41) where the "extremes" identified from figure 1 is removed.  
  
Looking at the raw data where the selected columns by “normal” selection is highlighted in 
green (Figure 3), it is already here clear that especially the parameters A, B and C are of strong importance 
when expanding the XXXXXXXX.     

  
Figure 3: Raw data with selected columns highlighted in green  
Running the PCA model with autoscaled data and full validation for all 44 columns, we get the bi-plot seen 
in figure 4.  
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Figure 4: Bi-plot for all objects. The green dots are the columns that is identified as representative columns by SIML.  
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3.3 Benyttede stof-mix’es 
  

Samtlige stoffer med tilhørende data kan ses i regnearket Valg af stoffer til FoU projekt på 
Sharepoint: 

 valg af stoffer til FoU projekt.xlsx 

 

Baggrund for kombination af stoffer i de 12 mixes kan ses i regnearket Kombination af 
blandinger 2 på Sharepoint:  

kombinationer af blandinger2.xlsx 

 

Forventede MZ for de 12 mixes kan ses i regnearket Expected MZ for the 12 mixes på 
Sharepoint: Expected MZ for the 12 mixes.xlsx 

 

Norman Network kalibranter med tilhørende data kan ses i regnearket Norman Netword 
Calibrants på Sharepoint: Norman Network Calibrants.xlsx 

  

https://erhvervsakademikbenhavn.sharepoint.com/:x:/s/LaboratorieogMilj/IQDZ6bkSWpcoT7LKkQm78sPxARsEislYeyPZcx6fW4tiiqA?e=EQmb84
https://erhvervsakademikbenhavn.sharepoint.com/:x:/s/LaboratorieogMilj/IQCVsFoIx6rRSItztGMxqDfZAUYml83AnlcP6M_XVOTnooA?e=06TxXv
https://erhvervsakademikbenhavn.sharepoint.com/:x:/s/LaboratorieogMilj/IQBd_1EyM73eQIx9GW9tedMiAUORvvT36W9i1Rqssv9xrws?e=tQeLNS
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3.3.1 Mix A 

Mixture*1  
Concentration 
in stock solution (µg/mL)  Volume to pipette from stock (µL)  

Pesticide mix 4  50  10  

13751-ME5  100  5  

13900-0050-100ME5  100  5  

18011-MEWS5  100  5  

AAR-001-100AN5  100  5  

AAR-016-W100ME5  100  5  

13900-0080-100ME5  100  5  

13900-0100-100ME5  100  5  

13900-0105-100ME5  100  5  

13900-0185-100ME5  100  5  

Histamine*2  100  5  

Rifaximin*2  100  5  

Cefoperazone*3  100  10  

  Final concentration in mix (µg/mL)  5  

  Final volume of mix (µL)  100  

      

  
Pipetted volume from the 
stock solutions (µL)  75  

  Added volume of acetonitrile  25  
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3.3.2 Mix B 
 

Mix B 

 
 
  
  

https://erhvervsakademikbenhavn.sharepoint.com/:t:/s/LaboratorieogMilj/IQCKJgRwG4pRSYrWUL5I3-KTAefBCeUl-Jshf442Eo0n_dk?e=D5LMMG
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3.3.3 Mix C 

Mix C 

 
 
  
  
  
  

https://erhvervsakademikbenhavn.sharepoint.com/:t:/s/LaboratorieogMilj/IQDrLltiwX3YTLIkekTut7gVAQBu_uX64Uf-QpiYXMM4GE8?e=VF6IT0
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3.3.4 Mix D 

Mix D

 

https://erhvervsakademikbenhavn.sharepoint.com/:t:/s/LaboratorieogMilj/IQAKld79RiiJT7IiDq3jY3UHAaOUkIf95-qgE0TXtR-_G-k?e=LOErye
https://erhvervsakademikbenhavn.sharepoint.com/:t:/s/LaboratorieogMilj/IQAKld79RiiJT7IiDq3jY3UHAaOUkIf95-qgE0TXtR-_G-k?e=LOErye
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3.3.5 Mix E 
 
Mix E 
 

 
  

https://erhvervsakademikbenhavn.sharepoint.com/:t:/s/LaboratorieogMilj/IQDbPLDLie5vSbnFfJC5y_ynAdR1R5P9fkFVaCL3iSCoEQg?e=fzpbXR


Side 20 af 82 
 

 3.3.6 Mix F 
 
Mix F 
 

 
  
  

https://erhvervsakademikbenhavn.sharepoint.com/:t:/s/LaboratorieogMilj/IQAsoUht5jHCTqHcRWF9HejtAc3q1Ihe-uPH-f6K0l3FO2s?e=r9vmv6
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3.3.7 Mix G 
 
Mix G 
 

 
 
  
  

https://erhvervsakademikbenhavn.sharepoint.com/:t:/s/LaboratorieogMilj/IQAPxjzClKgQQ7z1YE0oBZfIAUmTPUGXU-5vYPTFi85cSsM?e=wQ2Ffd
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3.3.8 Mix H: 
 
Mix H 
 

 
 
  
 
 
  

https://erhvervsakademikbenhavn.sharepoint.com/:t:/s/LaboratorieogMilj/IQD0l3BZDNOJSK3fopQvD3DVAQssMhGDYuIWa213WvbwO_E?e=uCubym
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3.3.9 Mix I: 
 
Mix I 
 

 
  
  

https://erhvervsakademikbenhavn.sharepoint.com/:t:/s/LaboratorieogMilj/IQCTsiVhcePoSqF6T-KqApTXAe9pYxK1_svYL5wpc4kKVd4?e=dptmwj
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3.3.10 Mix J: 
 
Mix J 
 

 
  
 
 
 
  

https://erhvervsakademikbenhavn.sharepoint.com/:t:/s/LaboratorieogMilj/IQAkpnrxk_M5QLl_gAG00hA7AWe2fI13Jc7wZieaHWfjgHw?e=wRWuh4
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3.3.11 Mix K: 
 
Mix K 
 

 
  

https://erhvervsakademikbenhavn.sharepoint.com/:t:/s/LaboratorieogMilj/IQCEkI23atJ4RryYYJ7_NbgwAe0eSIY20BvXDtEI5zt71QA?e=7YrRaK
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3.3.12 Mix L:  
 
Mix L 
 

 
  
  

https://erhvervsakademikbenhavn.sharepoint.com/:t:/s/LaboratorieogMilj/IQDAdqYXimbATKyXTwLIvI2ZAbndwKM600541mV4Qnp8818?e=4S7svQ
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3.3.13 RTI opløsning: 
 

  
Concentration 
(µg/mL)  

CAS-no.  
Final volume 
(µL)  

Final 
concentration 
(µg/mL)  

Pipetted 
volume (µL)  

Guanylurea-HCl  100 µg/mL    1500  4  60  

Amitrole  100 µg/mL  61-82-5  1500  4  60  

Histamine-2HCl  100 µg/mL  56-92-8  1500  4  60  

Chlormequat-Chloride  100 µg/mL  999-81-5  1500  4  60  

Vancomycin  100 µg/mL  1404-90-6  1500  4  60  

Butocarboxim  100 µg/mL  34681-10-2  1500  4  60  

Tylosin  100 µg/mL  1401-69-0  1500  4  60  

Busan (TCMTB)  100 µg/mL  21564-17-0  1500  4  60  

Rifaximin  100 µg/mL  80621-81-4  1500  4  60  

Emamectin  100 µg/mL  119791-41-2  1500  4  60  

Nigericin sodium salt  100 µg/mL  28643-80-3  1500  4  60  

Salicylic acid  100 µg/mL  69-72-7  1500  4  60  

Tepraloxydim  100 µg/mL  149979-41-9  1500  4  60  

Bromoxynil  100 µg/mL  1689-84-5  1500  4  60  

MCPA  100 µg/mL  94-74-6  1500  4  60  

Valproic acid  100 µg/mL  99-66-1  1500  4  60  

Phenytoin   100 µg/mL  57-41-0  1500  4  60  

Flamprop  100 µg/mL  58667-63-3  1500  4  60  

Benodanil  100 µg/mL  15310-01-7  1500  4  60  

Dinoterb  100 µg/mL  1420-07-1  1500  4  60  

Inabenfide  100 µg/mL  82211-24-3  1500  4  60  

Triclosan  100 µg/mL  3380-34-5  1500  4  60  

Salinomycin  100 µg/mL  53003-10-4  1500  4  60  

Benzoic acid  100 µg/mL  65-85-0  1500  4  60  

Cefoperazone  100 µg/mL  62893-19-0  1500  4  60  
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4.1 PROTOCOL – column change  
 
The columns need to be cleaned before storage!  
  
  
CLEANING OF COLUMNS  

• Prepare line D with pure ACN (without FA)   
o Degas ACN for 15 min.  
o Add the D-tubes to the flask  
o Set both pumps to 0.800 mL/min   

§ Right-click when having the mouse over the pump 
picture and change the flow rate to 0.800 and press ENTER or click on 
OK   

o Rinse for 30 min.  
o Stop both pumps (set the flow rate to 0.000 mL/min)  

  
• Disconnect the columns one by one and store them in box (placed in 
the LCMS cabinet)  

  
• Place some paper towels under the tubes and set both pumps to 0.5000 mL/min 
and check if the flow of solvent looks “normal” (no air bubbles - splashes)   

  
• If so, stop the pumps  
• If not, rinse the system a bit longer – until all air is out of the column tubes    

  
  
INSTALLATION OF NEW COLUMNS  

• The new columns can now be connected with one tube end – REMEMBER TO 
LOOK CAREFULLY AT THE “LINE NAMES”. Start with   

o “1. To column from pump”   
o “2. To column from pump”  

  
• Now check each column one by one by setting the pump flow rate at 0.1000 
mL/min and make sure the solvent is passing through the column (hold a paper 
towel under the outlet) and make sure the pressure is still “low”    

  
• Connect the second tube to the columns and remember to look carefully at the 
“line names”   

o “1. To column from pump”   
o “2. To column from pump”  

  
• Place the columns on the shelves in the heating cabinet and secure them with the 
metal fastener  

    
• Set the flow rate to 0.2000 mL/min for both pumps and increase slowly (0.2000 
mL/min) to 0.8000 mL/min.  

  
• Make sure the columns don’t leak by placing a paper towel at both the inlet and 
outlet of the columns and see if it gets wet   

  
• If not - close the front  
• If yes – tighten the bold slightly more and then close the front  

  
• Prepare the columns by rinsing with 100% ACN (buffer D) at a flow rate of 0.8000 
mL/min for 30 min.  
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• Stop the pumps  

  
• The columns are now ready to go!"#$%&  
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4.2 Protocol - Preparation of mixes  
  
The following procedure describes how to prepare the mixes that will be used for the 
chromatographic experiments.  
  
There are in total 12 mixes, each containing between 50 and 91 individual compounds.   
  
The 12 mixes are combinations of the bought chemical solutions. There are in total 49 individual 
solutions (here RTI is taken as 1 solution, which has been prepared beforehand).   
  
10 of the solutions contain exactly one compound and another three individual compounds from 
the RTI-mix act as the quality control standards. These are spiked into all solutions. This is to 
be able to monitor the retention time drift for these three compounds across all experiments.  
  
The mixes are prepared to avoid overlapping m/z values for the compounds in the same mix.  
  
The final volume of each mix is 100 µL and the final concentration is approximately 5 µg/L.  
  
The mixes are prepared fresh every day.  
  
  
  
The procedure for preparation of the mixes:  
  
With an automatic pipette, transfer the volume specified in the tables below for each of the 
stock solutions to a HPLC vial with a 200µL insert. Transfer the stated amount of acetonitrile to 
a total volume of 100 µL. Cap the HPLC vial and store cold.  
  
When the HPLC experiments are done re-cap all vials and store the vials in the freezer for 
storage until next time.  
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Preparation of RTI stock solution:  
Transfer 60 µL of each of the individual solutions into a HPLC vial. The total volume should end 
at 1500 µL Cap the vial and store in the freezer.  

  Concentration 
(µg/mL)  CAS-no.  

Final 
volume 
(µL)  

Final 
concentration 

(µg/mL)  

Pipetted 
volume (µL)  

Guanylurea-HCl  100 µg/mL    1500  4  60  
Amitrole  100 µg/mL  61-82-5  1500  4  60  
Histamine-2HCl  100 µg/mL  56-92-8  1500  4  60  
Chlormequat-Chloride  100 µg/mL  999-81-5  1500  4  60  
Vancomycin  100 µg/mL  1404-90-6  1500  4  60  
Butocarboxim  100 µg/mL  34681-10-2  1500  4  60  
Tylosin  100 µg/mL  1401-69-0  1500  4  60  
Busan (TCMTB)  100 µg/mL  21564-17-0  1500  4  60  
Rifaximin  100 µg/mL  80621-81-4  1500  4  60  
Emamectin  100 µg/mL  119791-41-2  1500  4  60  
Nigericin sodium salt  100 µg/mL  28643-80-3  1500  4  60  
Salicylic acid  100 µg/mL  69-72-7  1500  4  60  
Tepraloxydim  100 µg/mL  149979-41-9  1500  4  60  
Bromoxynil  100 µg/mL  1689-84-5  1500  4  60  
MCPA  100 µg/mL  94-74-6  1500  4  60  
Valproic acid  100 µg/mL  99-66-1  1500  4  60  
Phenytoin   100 µg/mL  57-41-0  1500  4  60  
Flamprop  100 µg/mL  58667-63-3  1500  4  60  
Benodanil  100 µg/mL  15310-01-7  1500  4  60  
Dinoterb  100 µg/mL  1420-07-1  1500  4  60  
Inabenfide  100 µg/mL  82211-24-3  1500  4  60  
Triclosan  100 µg/mL  3380-34-5  1500  4  60  
Salinomycin  100 µg/mL  53003-10-4  1500  4  60  
Benzoic acid  100 µg/mL  65-85-0  1500  4  60  
Cefoperazone  100 µg/mL  62893-19-0  1500  4  60  
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Mix A   

Mixture*1  Concentration 
in stock solution (µg/mL)  

Volume to pipette from 
stock (µL)  

Pesticide mix 4  50  10  

13751-ME5  100  5  

13900-0050-100ME5  100  5  

18011-MEWS5  100  5  

AAR-001-100AN5  100  5  

AAR-016-W100ME5  100  5  

13900-0080-100ME5  100  5  

13900-0100-100ME5  100  5  

13900-0105-100ME5  100  5  

13900-0185-100ME5  100  5  

Histamine*2  100  5  

Rifaximin*2  100  5  

Cefoperazone*3  100  10  

  Final concentration in mix 
(µg/mL)  5  

  Final volume of mix (µL)  100  
      

  Pipetted volume from the 
stock solutions (µL)  75  

  Added volume 
of acetonitrile  25  

*1 All stock solutions are stored in the top drawer in the freezer in “Chemistry lab” in a box 
named “MIX A”  
*2 Located in “Kemikalie rummet” in the box named “FoU”   
  
*3 Located in the refrigerator in “HPLC Lab”   
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Mix B  

Mixture*1  Concentration in stock 
solution (µg/mL)  

Volume to pipette from 
stock (µL)  

Pesticide mix 1  50  10  

AAR-024-100ME10  100  5  

Carbendazim  50  10  

Albendazole  50  10  

Sethoxydim  50  10  

Pencycuron  50  10  

Tralkoxydim  50  10  

Emamectin benzoate  50  10  

Histamine*2  100  5  

Rifaximin*2  100  5  

Cefoperazone*3  100  10  

  Final concentration in mix 
(µg/mL)  5  

  Final volume of mix (µL)  100  

      

  Pipetted volume from the 
stock solutions (µL)  95  

  Added volume of 
acetonitrile  5  

*1 All stock solutions are stored in the top drawer in the freezer in “Chemistry lab” in a box 
named “MIX B”  
  
*2 Located in “Kemikalie rummet” in the box named “FoU”   
  
*3 Located in the refrigerator in “HPLC Lab”   
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Mix C  

Mixture*1  Concentration in stock 
solution (µg/mL)  

Volume to pipette from 
stock (µL)  

Pesticide mix 2  50  10  

Pesticide mix 7  50  10  
GB/T 22286-2008 11   
β-Agonists   
100 µg/mL in Methanol  

100  5  

Histamine*2  100  5  

Rifaximin*2  100  5  

Cefoperazone*3  100  10  

  Final concentration in mix 
(µg/mL)  5  

  Final volume of mix (µL)  100  

      

  Pipetted volume from the 
stock solutions (µL)  45  

  Added volume of 
acetonitrile  55  

*1 All stock solutions are stored in the top drawer in the freezer in “Chemistry lab” in a box 
named “MIX C”  
  
*2 Located in “Kemikalie rummet” in the box named “FoU”   
  
*3 Located in the refrigerator in “HPLC Lab”  
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Mix D  

Mixture*1  Concentration in stock 
solution (µg/mL)  

Volume to pipette from 
stock (µL)  

Pesticide 3  50  10  
SN/T 3045-2011   
Azo Dyes Mixture 120   
300 µg/mL in Acetonitrile  

300  1,67  

Histamine*2  100  5  

Rifaximin*2  100  5  

Cefoperazone*3  100  10  

  Final concentration in mix 
(µg/mL)  5  

  Final volume of mix (µL)  100  

      

  Pipetted volume from the 
stock solutions (µL)  31,67  

  Added volume of 
acetonitrile  68,33  

*1 All stock solutions are stored in the top drawer in the freezer in “Chemistry lab” in a box 
named “MIX D”  
  
*2 Located in “Kemikalie rummet” in the box named “FoU”   
  
*3 Located in the refrigerator in “HPLC Lab”  
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Mix E  

Mixture*1  Concentration in stock 
solution (µg/mL)  

Volume to pipette from 
stock (µL)  

NAPS*2  100  5  

AAR-009-W100ME5  100  5  

AAR-011-100MEWS5  100  5  
SN/T 3147-2012   
Phthalates Mixture 567   
1000-5000 µg/mL in 
Methanol  

100   
(stock solution is diluted 

10x)  
5  

Histamine*3  100  5  

Rifaximin*3  100  5  

Cefoperazone*4  100  10  

  Final concentration in mix 
(µg/mL)  5  

  Final volume of mix (µL)  100  

      

  Pipetted volume from the 
stock solutions (µL)  40  

  Added volume of 
acetonitrile  60  

  
*1 All stock solutions are stored in the top drawer in the freezer in “Chemistry lab” in a box 
named “MIX E”  
  
*2 NAPS are stored in the refrigerator in HPLC-lab  
  
*3 Located in “Kemikalie rummet” in the box named “FoU”   
  
*4 Located in the refrigerator in “HPLC Lab”   
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Mix F  

Mixture*1  Concentration in stock 
solution (µg/mL)  

Volume to pipette from 
stock (µL)  

Pesticide mix 5  50  10  

RTI  4  75  
Sulfonamides Mixture for 
GB/T 21316-2007   
100 µg/mL in Acetonitrile  

100  5  

Cefoperazone*2  100  10  

  Final concentration in mix 
(µg/mL)  5  

  Final volume of mix (µL)  100  

      

  Pipetted volume from the 
stock solutions (µL)  90  

  
Added volume of 

acetonitrile    

In mix F, the three quality control standards are not added. They are already a part 
of the RTI mix that is included. The concentration of the RTI calibrants are 3 µg/µL  
  
*1 All stock solutions are stored in the top drawer in the freezer in “Chemistry lab” in a box 
named “MIX F”  
  
*2 Located in the refrigerator in “HPLC Lab”   
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Mix G  

Mixture*1  Concentration in stock 
solution (µg/mL)  

Volume to pipette from 
stock (µL)  

Pesticide mix 6  50  10  

R02192-ME5  100  5  

R03125-ME10  100  5  

Histamine*2  100  5  

Rifaximin*2  100  5  

Cefoperazone*3  100  10  

  Final concentration in 
mix (µg/mL)  5  

  Final volume of mix (µL)  100  

      

  
Pipetted volume from the 

stock solutions (µL)  40  

  
Added volume of 

acetonitrile  60  

  
*1 All stock solutions are stored in the top drawer in the freezer in “Chemistry lab” in a box 
named “MIX G”  
  
*2 Located in “Kemikalie rummet” in the box named “FoU”   
  
*3 Located in the refrigerator in “HPLC Lab”  
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Mix H  

Mixture*1  Concentration in stock 
solution (µg/mL)  

Volume to pipette from 
stock (µL)  

Pesticide mix 8  50  10  

AAR-029-100ME5  100  5  

Histamine*2  100  5  

Rifaximin*2  100  5  

Cefoperazone*3  100  10  

  Final concentration in mix 
(µg/mL)  5  

  Final volume of mix (µL)  100  

      

  Pipetted volume from the 
stock solutions (µL)  35  

  
Added volume of 

acetonitrile  65  

  
*1 All stock solutions are stored in the top drawer in the freezer in “Chemistry lab” in a box 
named “MIX H”  
  
*2 Located in “Kemikalie rummet” in the box named “FoU”   
  
*3 Located in the refrigerator in “HPLC Lab”  
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Mix I  

Mixture*1  Concentration in stock 
solution (µg/mL)  

Volume to pipette from 
stock (µL)  

Pesticide mix 9  50  10  

18016-ME5  100  5  
GB/T 21318-2007,   
SN/T 1928-2007   
10 Nitroimidazoles   
100 µg/mL in Methanol  

100  5  

Histamine*2  100  5  

Rifaximin*2  100  5  

Cefoperazone*3  100  10  

  Final concentration in mix 
(µg/mL)  5  

  Final volume of mix (µL)  100  

      

  
Pipetted volume from the 

stock solutions (µL)  40  

  
Added volume of 

acetonitrile  60  

  
*1 All stock solutions are stored in the top drawer in the freezer in “Chemistry lab” in a box 
named “MIX I”  
  
*2 Located in “Kemikalie rummet” in the box named “FoU”   
  
*3 Located in the refrigerator in “HPLC Lab”   
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Mix J  

Mixture*1  Concentration in stock 
solution (µg/mL)  

Volume to pipette from 
stock (µL)  

Pesticide mix 10  50  10  
DNPH-Mix 2 215-
700 µg/mL   
in Acetonitrile*2  

250  2  

Histamine*2  100  5  

Rifaximin*2  100  5  

Cefoperazone*3  100  10  

CDEA mix  xx  xx  

  Final concentration in mix 
(µg/mL)  5  

  Final volume of mix (µL)  100  

      

  Pipetted volume from the 
stock solutions (µL)  32  

  Added volume of 
acetonitrile  68 - xx  

  
*1 All stock solutions are stored in the top drawer in the freezer in “Chemistry lab” in a box 
named “MIX J”  
  
*2 Located in “Kemikalie rummet” in the box named “FoU”  
  
*3 Located in the refrigerator in “HPLC Lab”   
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Mix K  

Mixture*1  Concentration in stock 
solution (µg/mL)  

Volume to pipette from 
stock (µL)  

AAR-002-100ME5  100  5  
AAR-003-100ME5  100  5  
AAR-010-100ME5  100  5  
GB/T 21312-2007 14 
Quinolones 20 µg/mL in 
Methanol  

20  25  

PFAS Mixture 151 
100 µg/mL 
in Methanol:Water  

100  5  

Histamine*2  100  5  
Rifaximin*2  100  5  
Cefoperazone*3  100  10  

  Final concentration in mix 
(µg/mL)  5  

  Final volume of mix (µL)  100  
      

  
Pipetted volume from the 

stock solutions (µL)  60  

  
Added volume of 

acetonitrile  35  

  
*1 All stock solutions are stored in the top drawer in the freezer in “Chemistry lab” in a box 
named “MIX K”  
  
*2 Located in “Kemikalie rummet” in the box named “FoU”   
  
*3 Located in the refrigerator in “HPLC Lab”  
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Mix L  

Mixture*1  Concentration in stock 
solution (µg/mL)  

Volume to pipette from 
stock (µL)  

AAR-004-100AN5  100  5  
GB/T 24800.2-2009 41 
Glucocorticoids 100 µg/mL 
in Methanol  

100  5  

Histamine*2  100  5  
Rifaximin*2  100  5  
Cefoperazone*3  100  10  

  Final concentration in mix 
(µg/mL)  5  

  Final volume of mix (µL)  100  

      

  
Pipetted volume from the 

stock solutions (µL)  30  

  
Added volume of 

acetonitrile  70  

  
*1 All stock solutions are stored in the top drawer in the freezer in “Chemistry lab” in a box 
named “MIX L”  
  
*2 Located in “Kemikalie rummet” in the box named “FoU”   
  
*3 Located in the refrigerator in “HPLC Lab”  
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4.3  
Protocol - Preparation of eluents – ACN and MeOH – pH 2,7  
 
This procedure describes how to prepare eluents for the chromatographic experiments.   
   
Buffer A needs to be freshly prepared before each run!  
   
Buffer A: Water + 0.1% FA:  

• Use the 2 L volumetric flask labeled “WATER + FA”  
• Rinse the volumetric flask three times with ACN  
• Rinse the volumetric flask three times with water  
• Add 1950 mL water in the 2 L volumetric flask  
• Add 2 mL of conc. formic acid  
• Mix well  
• Fill up to 2 L with water  
• Rinse the original brown flask three times with the prepared solution  
• Transfer the solution to the original brown flask and use it as eluent flask  
• Degas the solution for 15 min.  

  
Buffer B: ACN + 0.1% FA:  

• Use the 1 L volumetric flask labeled “ACN + FA”  
• Rinse the volumetric flask three times with ACN   
• Add 950 mL ACN in a 1L volumetric flask  
• Add 1 mL of conc. formic acid  
• Mix well  
• Fill up to 1 L with ACN  
• Transfer the solution to a blue cap flask (eluent flask)  
• Degas the solution for 15 min.  

  
Buffer C: MeOH + 0.1% FA:  

• Use the 1 L volumetric flask labeled “MeOH + FA”  
• Rinse the volumetric flask three times with MeOH   
• Add 950 mL MeOH in a 1L volumetric flask  
• Add 1 mL of conc. formic acid  
• Mix well  
• Fill up to 1 L with MeOH  
• Transfer the solution to a blue cap flask (eluent flask)  
• Degas the solution for 15 min.  
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4.4  
Protocol - Preparation of eluents – ACN and MeOH - pH 4  
  

• Work in the fume hood  
• Buffer A needs to be freshly prepared before each run!  
• Degassing means place the bottle in the sonication bath   
• For all buffers write the batch numbers on the laminated card and hang on the 
bottle; also write batch numbers in the logbook  

   
Buffer A: Water + 0.1% Formic Acid (FA) + 5 mM Ammonium formate (AmFA):  

• Use the 2 L volumetric flask labeled “WATER + FA + AmFA”  
• Rinse the volumetric flask three times with ACN  
• Rinse the volumetric flask three times with water  
• Weigh out 403.44 mg AmFA and add it to the volumetric flask  
• Add ~400 mL water in the 2 L volumetric flask  
• Add 135.8 µL of conc. FA  
• Mix well  
• Fill up to 2 L with water  
• Rinse the original brown flask three times with the prepared solution  
• Transfer the solution to the original brown flask and use it as eluent flask  
• Degas the solution for 15 min.  

  
Buffer B: ACN:  

• Take an unopened ACN flask   
• Degas for 15 min.  

  
Buffer C: MeOH + 0.1% FA + 5 mM Ammonium formate (AmFA):  

• Use the 1 L volumetric flask labeled “MeOH + FA + AmFA”  
• Rinse the volumetric flask three times with MeOH  
• Weigh out 201.7 mg AmFA and add it to the volumetric flask  
• Add ~300 mL MeOH in a 1L volumetric flask  
• Add 67.9 µL of conc. FA  
• Mix well  
• Fill up to 1 L with MeOH  
• Transfer the solution to a blue cap flask (eluent flask)  
• Degas the solution for 15 min.  
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4.5  
Protocol - Preparation of eluents – ACN and MeOH – pH 8  
  

• Work in the fume hood  
• Buffer A needs to be freshly prepared before each run!  
• Degassing means place the bottle in the sonication bath   
• For all buffers write the batch numbers on the laminated card and hang on the 
bottle; also write batch numbers in the logbook  

   
Buffer A: Water + 5 mM Ammonium formate (AmFA)/Ammonium hydroxide 
(AmOH):  

• Use the 2 L volumetric flask labeled “WATER + AmFA/AmOH”  
• Rinse the volumetric flask three times with ACN  
• Rinse the volumetric flask three times with water  
• Weigh out 597,0 mg AmFA and add it to the volumetric flask  
• Add ~200 mL water in the 2 L volumetric flask  
• Add 46,8 µL NH4OH  
• Mix well  
• Fill up to 2 L with water  
• Rinse the original brown flask three times with the prepared solution  
• Transfer the solution to the original brown flask and use it as eluent flask  
• Degas the solution for 15 min.  

  
Buffer B: ACN:  

• Take an unopened ACN flask   
• Degas for 15 min.  

  
Buffer C: MeOH + 5 mM Ammonium formate (AmFA)/Ammonium hydroxide (AmOH):  

• Use the 1 L volumetric flask labeled “MeOH + AmFA/AmOH”  
• Rinse the volumetric flask three times with MeOH  
• Weigh out 298.5 mg AmFA and add it to the volumetric flask  
• Add 200 mL MeOH in a 1L volumetric flask  
• Add 23,4 µL NH4OH  
• Mix well  
• Fill up to 1 L with MeOH  
• Transfer the solution to a blue cap flask (eluent flask)  
• Degas the solution for 15 min. 
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4.6 
Protocol - Preparation of eluents – Ethanol and 2-propanol - 
pH 2,7 
 
This procedure describes how to prepare eluents for the chromatographic experiments.   
   
Buffer A needs to be freshly prepared before each run!  
   
Buffer A: Water + 0.1% FA:  

• Use the 2 L volumetric flask labeled “WATER + FA”  
• Rinse the volumetric flask three times with EtOH  
• Rinse the volumetric flask three times with water  
• Add 1950 mL water in the 2 L volumetric flask  
• Add 2 mL of conc. formic acid  
• Mix well  
• Fill up to 2 L with water  
• Rinse the original brown flask three times with the prepared solution  
• Transfer the solution to the original brown flask and use it as eluent flask  
• Degas the solution for 15 min.  

  
Buffer B: EtOH + 5,0 % H2O + 0.1% FA:  

• Use the 1 L volumetric flask labeled “EtOH + FA”  
• Rinse the volumetric flask three times with EtOH   
• Add 900 mL EtOH in a 1L volumetric flask  
• Add 50.0 ml H2O using a volumetric pipette (fuldpipette)  
• Add 1 mL of conc. formic acid  
• Mix well  
• Fill up to 1 L with EtOH  
• Transfer the solution to a blue cap flask (eluent flask)  
• Degas the solution for 15 min.  

  
Buffer C: IPA + 5.0% H2O + 0.1% FA:  

• Use the 1 L volumetric flask labeled “IPA + FA”  
• Rinse the volumetric flask three times with IPA   
• Add 950 mL IPA in a 1L volumetric flask  
• Add 50.0 ml H2O using a volumetric pipette (fuldpipette)  
• Add 1 mL of conc. formic acid  
• Mix well  
• Fill up to 1 L with IPA  
• Transfer the solution to a blue cap flask (eluent flask)  
• Degas the solution for 15 min.  
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4.7 
Protocol - Preparation of eluents – Ethanol and 2-propanol - 
pH 4  
 
Work in the fume hood  
Buffer A needs to be freshly prepared before each run!  
Degassing means placing the bottle in the sonication bath   
For all buffers write the batch numbers on the laminated card and hang them on the bottle; 
also write batch numbers in the logbook  
 
Buffer A: Water + 5 mM Ammonium formate (AmFA) + FA:  

• Use the 2 L volumetric flask labeled “WATER + FA + AmFA”  
• Rinse the volumetric flask three times with ACN  
• Rinse the volumetric flask three times with water  
• Weigh 403.44 mg AmFA and add it to the volumetric flask  
• Add ~400 mL water to the 2 L volumetric flask  
• Add 135.8 µL of conc. FA  
• Mix well  
• Fill up to 2 L with water  
• Rinse the original brown flask three times with the prepared solution  
• Transfer the solution to the original brown flask and use it as an eluent flask  
• Degas the solution for 15 min.  

 
Buffer E: EtOH + 5.0 % H2O + 5 mM Ammonium formate (AmFA) + FA:  

• Use the 1 L volumetric flask labeled “EtOH + FA + AmFA”  
• Rinse the Volumetric flask three times with EtOH  
• Weigh out 201.7 mg AmFA and add it to the volumetric flask  
• Add ~300 mL EtOH in a 1L volumetric flask  
• Add 50.0 ml H2O using a volumetric pipette (fuldpipette)   
• Add 67.9 µL of conc. FA  
• Mix well  
• Fill up to 1 L with EtOH  
• Transfer the solution to a blue cap flask (eluent flask)  
• Degas the solution for 15 min.  

 
Buffer F: IPA + 5.0% H2O + 5 mM Ammonium formate (AmFA) + FA:  

• Use the 1 L volumetric flask labeled “IPA + FA + AmFA”  
• Rinse the volumetric flask three times with IPA  
• Weigh out 201.7 mg AmFA and add it to the volumetric flask  
• Add ~300 mL IPA in a 1L volumetric flask  
• Add 50.0 ml H2O using a volumetric pipette (fuldpipette)   
• Add 67.9 µL of conc. FA  
• Mix well  
• Fill up to 1 L with IPA  
• Transfer the solution to a blue cap flask (eluent flask)  
• Degas the solution for 15 min.  
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4.8 
Protocol - Preparation of eluents - Ethanol and 2-propanol - 
pH 8  
  

• Work in the fume hood  
• Buffer A needs to be freshly prepared before each run!  
• Degassing means place the bottle in the sonication bath   
• For all buffers write the batch numbers on the laminated card and hang on the 
bottle; also write batch numbers in the logbook  

   
Buffer A: Water + 5 mM Ammonium formate (AmFA)/Ammonium hydroxide 
(AmOH):  

• Use the 2 L volumetric flask labeled “WATER + AmFA/AmOH”  
• Rinse the volumetric flask three times with ACN  
• Rinse the volumetric flask three times with water  
• Weigh out 597,0 mg AmFA and add it to the volumetric flask  
• Add ~200 mL water in the 2 L volumetric flask  
• Add 46,8 µL NH4OH  
• Mix well  
• Fill up to 2 L with water  
• Rinse the original brown flask three times with the prepared solution  
• Transfer the solution to the original brown flask and use it as eluent flask  
• Degas the solution for 15 min.  

  
Buffer B: EtOH + 5.0% 
H2O + 5 mM Ammonium formate (AmFA)/Ammonium hydroxide (AmOH):  

• Use the 1 L volumetric flask labeled “MeOH + AmFA/AmOH”  
• Rinse the volumetric flask three times with EtOH  
• Weigh out 298.5 mg AmFA and add it to the volumetric flask  
• Add 200 mL EtOH in a 1L volumetric flask  
• Add 50.0 mL of H2O with a volumetric pipette (fuldpipette)  
• Add 23,4 µL NH4OH  
• Mix well  
• Fill up to 1 L with EtOH  
• Transfer the solution to a blue cap flask (eluent flask)  
• Degas the solution for 15 min.  

  
Buffer C: IPA + 5.0% H2O + 5 mM Ammonium formate (AmFA)/Ammonium 
hydroxide (AmOH):  

• Use the 1 L volumetric flask labeled “MeOH + AmFA/AmOH”  
• Rinse the volumetric flask three times with IPA  
• Weigh out 298.5 mg AmFA and add it to the volumetric flask  
• Add 200 mL IPA in a 1L volumetric flask  
• Add 50.0 mL of H2O with a volumetric pipette (fuldpipette)  
• Add 23,4 µL NH4OH  
• Mix well  
• Fill up to 1 L with IPA  
• Transfer the solution to a blue cap flask (eluent flask)  
• Degas the solution for 15 min.  

  



Side 50 af 82 
 

4.9 QUICK GUIDE – sequence list preparation  
  
This is a step-by-step guide for modifying the sequence list  
  
  

• When it is only the MIX INDEX names that change:  
o Click on SEQUENCE in the upper black line  

  
• Open an old version “Open a sequence” and save it right away with another name! 

“Save the current Sequence as a new file”  
  

• Change the MIX index name in the column “Sample name”  
  

• Change the column names – ONLY if they have been changed (!'()*+,) – in the same line 
as mix index name (“Sample name”)  
  

• Make sure that the “shutdown LS-MS FoU” procedure is at the last line (under “Acq. 
Method)  
  

• Save the sequence   
  

• When ready to run the sequence - Press RUN  
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4.10 QUICK GUIDE – start-up  
  

• Prepare BUFFER A – see “Preparation of eluents”  
  

• While degassing the buffer, clean the spray chamber (MS)   
o Make a 50:50 solution of 2-propanol:H2O (only a small amount)  
o Make sure the MS is STANDBY and that it is not hot!  
o Open the chamber on the right side of the module  
o Use a plastic pipette and add the solution on the front plate of the 
module – have lens paper under!   
o Close the chamber properly  

  
• Run a CHECKTUNE:  

o Click on METHOD in the upper menu  
o Lock the MS by clicking on the key “Request tune control”  
o Make sure that “Both” are ticked off under “Autotune/Checktune”   
o Click on “Checktune the instrument” (key icon)  
o Now the checktune is running  
o When finished, a checktune report will appear on the screen and 
hopefully everything is green – passed!"#$%&  
o Click “Release tune control” (key icon)  
o Click on STATUS in the upper menu  

  
• Change of BUFFER A   

o Stop both pumps  
o Change the BUFFER A flask and transfer the tubes from the old flask 
to the new one – remember not to touch the tubes with the gloves (gives a 
signal in the spectrum!"#$%&)  
o Purge with BUFFER A by opening the purge valves and set the pump 
rate to 5.000 mL/min with 100% buffer A  
o Purge until there is no air in the tubes (min. 1 minute)  
o Stop the pumps  
o Close the purge valves  
o Set both pumps to 0.400 mL/min with 95:5 (H2O:ACN), while 
preparing the mixes  

  
• Prepare mix after “Protocol for preparing compound mixes“  

  
• Place the vials in the right order in the autosampler  

  
• Click on SEQUENCE in the upper menu and make sure it is the right sequence  

  
• Click RUN 😊  
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5.1 Kemisk risikovurdering 2-propanol  
  
  
  

Risikovurdering  

1. Stofnavn og 
koncentration  

  
2-propanol  
  

2. CAS nr.            67-63-0  

3. Piktogrammer   

  
  
  

  

4. Signalord  Fare  

5. H-sætninger  

• H225: Meget brandfarlig væske og damp  
• H319: Forårsager alvorlig øjenirritation  
• H336: Kan forårsage sløvhed og svimmelhed  
• EUH019: Kan danne eksplosive peroxider  

6. P-sætninger  

• P210: Holdes væk fra varme, varme overflader, 
gnister, åben ild og andre antændelseskilder. Rygning 
forbudt.  
• P280: Bær beskyttelseshandsker/øjenbeskyttelse  
• P304+P340:  Ved indånding  
• P305+P351+P338: VED KONTAKT MED ØJNENE: 
Skyl forsigtigt med vand i flere minutter. Fjern 
eventuelle kontaktlinser, hvis dette kan gøres let. 
Fortsæt skylning.  

7. Tema  FoU projekt: Bæredygtig metodeudvikling og identifikation af 
stoffer – HPLC  

8. Proces 
hvormed stoffet 
anvendes  

Rensning af spraykammer på MS og som eluent  

9. Anvendt 
mængde  5 mL (50% opløsning) + 1 liter (~100%)  
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10. Forholdsregler  

  
  
  
  
  
Stinkskab: Ved al arbejde med stoffet  
Spild: C dunk (for det rene stof) – H dunk (opløsningen)  
Bortskaffelse af affald: Produktet må ikke komme i 
kloakafløb.  
Andre forholdsregler:   
Opbevar beholderen tætlukket på et tørt. Holdes væk fra varme 
og antændelseskilder. Arbejd under udsugning. Undgå 
indånding. Undgå udvikling af dampe.  

11. Risikovurdering 
og håndtering af 
stoffet i hele 
processen  

Der laves en 50:50 opløsning af 2-propanol:H2O i et bægerglas 
ved først at afpipettere 5 mL H2O ned i et bægerglas, og 
herefter afpipetteres 5 mL 2-propanol ned i samme bægerglas. 
Blandingen omrøres forsigtigt med en engangspipette.   
  
Til fremstilling af eluent skylles målekolben med 2-propanol 
som hældes i C-dunk og der fyldes herefter halvt op med 2-
propanol, tilsættes myresyre og vand. Dernæst fyldes p til 
stregen med 2-propanol.  
  
Al arbejde med at lave opløsningen foregår i stinkskab med 
engangshandsker på.  
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5.2 Kemisk risikovurdering Acetonitril  
  

Risikovurdering  

1. Stofnavn og 
koncentration  

  
Acetonitril  
  

2. CAS nr.            75-05-8  

3. Piktogrammer   

  
  
  

  

4. Signalord  Fare  

5. H-sætninger  

• H225: Meget brandfarlig væske og damp  
• H302+H312+H332: Farlig ved 
indtagelse, hudkontakt eller indånding  
• H319: Forårsager alvorlig øjenirritation  

6. P-sætninger  

• P210: Holdes væk fra varme, varme overflader, 
gnister, åben ild og andre antændelseskilder. Rygning 
forbudt.  
• P261: Undgå indånding af dampe og aerosoler.  
• P280: Bær beskyttelseshandsker/øjenbeskyttelse  
• P301+P310: I TILFÆLDE AF INDTAGELSE: 
Ring omgående til GIFTLINJEN/læge   
• P303+P361+P353: VED KONTAKT MED HUDEN 
(eller håret): Alt tilsmudset tøj tages straks af. Skyl 
huden med vand.  
• P305+P351+P338: VED KONTAKT MED ØJNENE: 
Skyl forsigtigt med vand i flere minutter. Fjern 
eventuelle kontaktlinser, hvis dette kan gøres let. 
Fortsæt skylning.  

7. Tema  FoU projekt: Bæredygtig metodeudvikling og identifikation af 
stoffer – HPLC  

8. Proces 
hvormed stoffet 
anvendes  

Fremstilling af eluent/buffer   

9. Anvendt 
mængde   ~2000 mL (99,9%)  
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10. Forholdsregler  

  
  
  
  
  
Stinkskab: Ved al arbejde med stoffet  
Spild: C dunk (rene væske) – H dunk (eluent/buffer)  
Bortskaffelse af affald: Produktet må ikke komme i 
kloakafløb.  
Andre forholdsregler:   
Opbevar beholderen tætlukket på et tørt. Holdes væk fra varme 
og antændelseskilder. Arbejd under udsugning. Undgå 
indånding.   
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11. Risikovurdering 
og håndtering af 
stoffet i hele 
processen  

Acetonitril (ACN) er brandfarligt og farlig ved indånding, så 
ved fremstilling af eluent/buffer foregår al arbejdet i stinkskab 
og med engangshandsker, briller og kittel på.  
  
Eluent/buffer fremstilles ved at skylles en 1000 mL målekolbe 
tre gange med ~10 mL ren ACN. Mellem hvert skyl 
hældes ACN i H-dunken, som står i vasken i stinkskabet. 
Herefter hældes der ~950 mL ACN i målekolben og der 
tilsættes 1 mL konc. myresyre (Risikovurdering MYRESYRE) 
med pipette. Målekolben fyldes op til stregen 
med ACN. Eluent/buffer overføres til en blue cap flaske og 
sættes til afgasning i 15 min. Ved overførelsen af eluent/buffer 
til blue cap flaske tørres eventuelt spild af med et stykke papir 
som ligges til afdampning i stinkskabet inden det kommes 
i H spanden. Hvis der spildes større mængder, så skal der 
anvendes sand og åndedrætsværn!     
  
Eluent/buffer skal derefter anvendes ved HPLC’en og da 
flaskerne med eluent/buffer står ovenpå apparatet er det vigtigt 
at bruge elefantfoden, hvis man ikke kan være i øjenhøjde med 
flaskerne. Det er vigtigt, at låget på flasken ikke tages af 
udenfor sugekassen over apparatet og at slangerne fra den 
nuværende flaske tages så forsigtigt op, at der ikke kommer 
sprøjt af ACN. Slangerne anbringes i den nye flaske med lige så 
stor forsigtighed for at undgå sprøjt. Hvis væsken kommer i 
øjnene, så skyl øjnene med åbent øjenlåg i flere minutter under 
rindende vand og søg læge.   
Hvis væsken kommer i kontakt med huden, så vask med rigelig 
sæbe og vand.  
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5.3 Kemisk risikovurdering Methanol  
  
  

Risikovurdering  

1. Stofnavn og 
koncentration  

  
Methanol  
  

2. CAS nr.            67-56-1  

3. Piktogrammer   

  
  
  

  

4. Signalord  Fare  

5. H-sætninger  
• H225: Meget brandfarlig væske og damp  
• H301+H311+H331: Giftig ved indtagelse, hudkontakt eller indånding  
• H370: Forårsager organskader  

6. P-sætninger  

• P210: Holdes væk fra varme, varme overflader, gnister, åben ild og andre 
antændelseskilder. Rygning forbudt.  

• P280: Bær beskyttelseshandsker/øjenbeskyttelse.  
• P301+P310: I TILFÆLDE AF INDTAGELSE: Ring omgående til GIFTLINJEN/læge   
• P303+P361+P353: VED KONTAKT MED HUDEN (eller håret): Alt tilsmudset tøj 

tages straks af. Skyl huden med vand.  
• P304+P340: VED INDÅNDING: Flyt personen til et sted med frisk luft og sørg for, 

at vedkommende hviler i en stilling som letter vejrtrækningen. Ring omgående til en 
læge.  

• P405: Opbevares under lås  

7. Tema  FoU projekt: Bæredygtig metodeudvikling og identifikation af stoffer – HPLC  
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8. Proces hvormed 
stoffet anvendes  Fremstilling af eluent/buffer   

9. Anvendt mængde  ~1000 mL (99,9%)  

10. Forholdsregler  

  
  
  
  
Stinkskab: Ved al arbejde med stoffet  
Spild: C dunk (rene væske) – H dunk (eluent/buffer)  
Bortskaffelse af affald: Produktet må ikke komme i kloakafløb.  
Andre forholdsregler:   
Opbevar beholderen tætlukket på et tørt og godt ventileret sted. Holdes væk fra varme og 
antændelseskilder. Hold låst inde eller i et område kun med adgang for kvalificeret eller 
autoriseret personale. Arbejd under udsugning. Undgå indånding. Undgå udvikling af 
dampe.  
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11. Risikovurdering og 
håndtering af stoffet 
i hele processen  

Methanol (MeOH)er både brandfarligt og sundhedsskadeligt, så ved fremstilling 
af eluent/buffer foregår al arbejdet i stinkskab og med engangshandsker, briller og kittel på.  
  
Eluent/buffer fremstilles ved at skylles en 1000 mL målekolbe tre gange 
med ~10 mL ren methanol. Mellem hvert skyl hældes MeOH i H-dunken, som står i vasken i 
stinkskabet. Herefter hældes der ~950 mL MeOH i målekolben og der tilsættes 
1 mL konc. myresyre (Risikovurdering MYRESYRE) med pipette. Målekolben fyldes op til 
stregen med MeOH. Eluent/buffer overføres til en blue cap flaske og sættes til afgasning i 15 
min. Ved overførelsen af eluent/buffer til blue cap flaske tørres eventuelt spild af med et 
stykke papir som efterfølgende kommes i H dunken. Hvis der spildes større mængder, så skal 
der anvendes sand og åndedrætsværn!     
  
Eluent/buffer skal derefter anvendes ved HPLC’en og da flaskerne med eluent/buffer står 
ovenpå apparatet er det vigtigt at bruge elefantfoden, hvis man ikke kan være i øjenhøjde 
med flaskerne. Det er vigtigt at låget på flasken ikke tages af udenfor sugekassen over 
apparatet og at slangerne som skal ned i flasken tages så forsigtigt op, at der ikke kommer 
sprøjt af MeOH.   
  
Hvis væsken kommer i øjnene, så skyl øjnene med åbent øjenlåg i flere minutter under 
rindende vand og søg læge.  
  
Hvis væsken kommer i kontakt med huden, så vask med rigelig sæbe og vand.   
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5.4 Kemisk risikovurdering Myresyre  
  
  

Risikovurdering  

1. Stofnavn og 
koncentration  

  
Myresyre (Formic Acid), 98% - 100%  
  

2. CAS nr.            64-18-6  

3. Piktogrammer   

  
  
  

  

4. Signalord  Fare  

5. H-sætninger  

• H226: Brandfarlig væske og damp  
• H302: Farlig ved indtagelse  
• H314: Forårsager svære ætsninger på huden og 
øjenskader  
• H331: Giftig ved indånding  

6. P-sætninger  

• P210: Holdes væk fra varme, varme overflader, 
gnister, åben ild og andre antændelseskilder. Rygning 
forbudt.  
• P280: Bær beskyttelseshandsker/øjenbeskyttelse.  
• P301+P312: I TILFÆLDE AF INDTAGELSE: Ring 
til GIFTLINJEN/ læge i tilfælde af ubehag.  
• P303+P361+P353: VED KONTAKT MED HUDEN 
(eller håret): Tilsmudset tøj tages straks af/fjernes. 
Skyl huden med vand.  
• P304+P340+P310: VED INDÅNDING: Flyt 
personen til et sted med frisk luft og sørg for, at 
vejrtrækningen lettes. Ring omgående til en læge.  
• P305+P351+P338: VED KONTAKT MED ØJNENE: 
Skyl forsigtigt med vand i flere minutter. Fjern 
eventuelle kontaktlinser, hvis dette kan gøres let. 
Fortsæt skylning.  

7. Tema  FoU projekt: Bæredygtig metodeudvikling og identifikation af 
stoffer – HPLC  

8. Proces 
hvormed stoffet 
anvendes  

Fremstilling af eluent/buffer   
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9. Anvendt 
mængde  0,1% (1mL eller 2mL af den konc. myresyre)  

10. Forholdsregler  

  
  
  
  
  
Stinkskab: Ved al arbejde med stoffet  
Spild: C dunk (rene væske) – H dunk (eluent/buffer)  
Bortskaffelse af affald: Produktet må ikke komme i 
kloakafløb.  
Andre forholdsregler:   
Beskyttet mod lys. Opbevar beholderen tætlukket på et tørt og 
godt ventileret sted. Holdes væk fra varme og 
antændelseskilder. Hold låst inde eller i et område kun med 
adgang for   
kvalificeret eller autoriseret personale.   

11. Risikovurdering 
og håndtering af 
stoffet i hele 
processen  

Myresyre (FA) er både brandfarligt, ætsende og 
sundhedsskadeligt, så ved fremstilling af eluent/buffer foregår 
al arbejdet i stinkskab og med engangshandsker, briller og 
kittel på.    
  
Myresyren anvendes ved fremstilling af eluent/buffer og der 
henvises derfor til følgende risikovurderinger:  
Fremstilling af BUFFER B (ACN:FA)  
Fremstilling af BUFFER C (MeOH:FA)  
  
FA står i aflåst skab og skal håndteres under udsug.   
  
Håndtering af FA under fremstilling af eluent/buffer foregår 
med pipette og pipettespidsen kommes i spanden med 
plastaffald, hvor den afdamper inden udsmidning.      
  
Hvis væsken kommer i øjnene, så skyl øjnene med åbent 
øjenlåg i flere minutter under rindende vand og søg læge.  
  
Hvis væsken kommer i kontakt med huden, så vask med rigelig 
sæbe og vand.  
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5.5 Kemisk risikovurdering stoffer og mixes  
 
 

Risikovurdering 

1. Stofnavn og 
koncentration 

 

Stoffer til brug for F0U-projektet Bæredygtig HPLC 

Mix A-L  

Individuelle stoffer  

2. Hvilke stoffer og 
hvad dækker 
denne 
risikovurdering 

Alle stofferne står i kemikalieoversigten (regneark) på 
Sharepoint, fanen FOU 2024.  

Samtlige SDS’er ligger på Sharepoint under. 

Der er taget udgangspunkt i de værste klassificeringer og 
lavet en generel risikovurdering ud fra det. 

 

Alle stoffer og blandinger er som minimum  

H225: Meget brandfarlig væske og damp 

H302: Farlig ved indtagelse 

H319: Forårsager alvorlig øjenirritation 

3. Piktogrammer  

 

 

 

   

4. Signalord Fare 

5. H-sætninger 

H225: Meget brandfarlig væske og damp 

H301/302/311/312/332: Giftig ved indtagelse, hudkontakt, 
farlig ved indånding 

H319: Forårsager alvorlig øjenirritation 

H350: Kan fremkalde kræft 

H360: Kan skade forplantningsevnen 

H370: Forårsager organskader 

H412. Skadelig for vandlevende organismer, med langvarige 
virkninger 
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6. P-sætninger 

P210: Holdes væk fra varme, varme overflader, gnister, åben 
ild og andre antændelseskilder. 

P280: Bær beskyttelseshandsker og briller. 

P301+P310: I tilfælde af indtagelse, ring omgående til en 
GIFTINFORMATION eller læge. 

P201: Indhent særlige anvisninger før brug  

P308: Ved eksponering eller mistanke om eksponering: Vask, 
skyl, træk frisk luft  

7. Benyttelse 

Bruges ved analyse på LC-MS:  

Ved projektarbejde 

8. Beskriv 
processen og 
eksponerings- 
risiko i hele 
processen 

Overførsel af lille mængde fra ampul til vial 

Håndtering af vials fra fryser til autosampler 

9. Anvendt 
mængde 

Slutvolumen af hvert mix er 100 µL og slut koncentrationen er 
ca. 5 µg/L.  

10.  Forholdsregler 

Der arbejdes med engangshandsker, briller (som altid) og i 

stinkskab. 

Spild hældes i H-dunk. 

Brugte vials tømmes i H-dunk + lægges til afdunstning i 

stinkskab til glasaffald, låg til plast  

11.  Risikovurdering 
og håndtering af 
stoffet i hele 
processen 

 

Da risikovurderingen er lavet over denne gruppe af stoffer, 
der bruges til forsøget, er det lavet ud fra stofferne med de 
værste iboende stoffer. 

 

Fælles for alle er: 

Stoffer og vials håndteres i stinkskab, med beskyttelsesbriller 
og handsker. 

Der arbejdes med små mængder og med lukkede vials. 
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6.1 Eksempel på forsøgsoversigt for 2 kolonner, acetonitril 
og methanol, 1 pH-værdi 
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6.2 Forsøgsoversigt: ACN og MeOH 
     Ansvarlig Udført 
  Mandag  Opstart apparat    

Onsdag     
ACN 
MeOH 
Kombi 
pH=2,7 
 

 Fredag  2 nye kolonner (1+2) - 
Poroshell 

Mix A-F   

 Mandag  Mix G-L   
Onsdag   2 nye kolonner (3+4 - 

Poroshell 
Mix A-F   

Fredag  Mix G-L   

ACN 
MeOH 
Kombi 
pH = 4 

 Mandag  2 nye kolonner (3+4) -- 
Poroshell 

Mix A-F   
Onsdag  Mix G-L   
Fredag  2 nye kolonner (1+2) – 

Poroshell 
Mix A-F   

 Mandag  Mix G-L   
ACN 
MeOH 
kombi 
pH = 8 

 Onsdag  2 nye kolonner (1+2) - 
Poroshell 

Mix A-F   
Fredag  Mix G-L   

 Mandag   2 nye kolonner (3+4 - 
Poroshell 

Mix A-F   
Onsdag  Mix G-L   

ACN 
MeOH 
Kombi 
pH=2,7 

 Fredag  2 nye kolonner (5+6) –  
Zorba 

Mix A-F   

 Mandag  Mix G-L   

Onsdag   2 nye kolonner (7+8) –  
Zorba 

Mix A-F   
Fredag  Mix G-L   

ACN 
MeOH 
Kombi 
pH = 4 

 Mandag  2 nye kolonner (7+8) –  
Zorba 

Mix A-F   
Onsdag  Mix G-L   
Fredag  2 nye kolonner (5+6) –  

Zorba 
Mix A-F   

 Mandag  Mix G-L   
ACN 
MeOH 
Kombi 
pH=8 

 Onsdag  2 nye kolonner (5+6) – 
Zorba 

Mix A-F   
Fredag  Mix G-L   

 Mandag  2 nye kolonner (7+8) – 
Zorba 

Mix A-F   
Onsdag  Mix G-L   
Fredag      

  Mandag      
 Onsdag      
 Fredag      
  Mandag      
 Onsdag      
 Fredag      
  Mandag   -  - 
 Onsdag   -  - 
 Fredag   -  - 
  Mandag   -  - 
 Onsdag      
 Fredag      
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6.3 Forsøgsoversigt: Ethanol og 2-propanol 
     Ansvarlig Udført 
  Mandag  Opstart apparat    

Onsdag     
Ethanol 
Propanol 
Kombi 
pH=2,7 
 

 Fredag  2 nye kolonner (1+2) - 
Poroshell 

Mix A-F   

 Mandag  Mix G-L   
Onsdag   2 nye kolonner (3+4 - 

Poroshell 
Mix A-F   

Fredag  Mix G-L   

Ethanol 
Propanol 
Kombi 
pH = 4 

 Mandag  2 nye kolonner (3+4) -- 
Poroshell 

Mix A-F   
Onsdag  Mix G-L   
Fredag  2 nye kolonner (1+2) – 

Poroshell 
Mix A-F   

 Mandag  Mix G-L   
Ethanol 
Propanol 
Kombi 
pH = 8 

 Onsdag  2 nye kolonner (1+2) - 
Poroshell 

Mix A-F   
Fredag  Mix G-L   

 Mandag   2 nye kolonner (3+4 - 
Poroshell 

Mix A-F   
Onsdag  Mix G-L   

Ethanol 
Propanol 
Kombi 
pH=2,7 

 Fredag  2 nye kolonner (5+6) –  
Zorba 

Mix A-F   

 Mandag  Mix G-L   

Onsdag   2 nye kolonner (7+8) –  
Zorba 

Mix A-F   
Fredag  Mix G-L   

Ethanol 
Propanol 
Kombi 
pH = 4 

 Mandag  2 nye kolonner (7+8) –  
Zorba 

Mix A-F   
Onsdag  Mix G-L   
Fredag  2 nye kolonner (5+6) –  

Zorba 
Mix A-F   

 Mandag  Mix G-L   
Ethanol 
Propanol 
Kombi 
pH=8 

 Onsdag  2 nye kolonner (5+6) – 
Zorba 

Mix A-F   
Fredag  Mix G-L   

 Mandag  2 nye kolonner (7+8) – 
Zorba 

Mix A-F   
Onsdag  Mix G-L   
Fredag      

  Mandag      
 Onsdag      
 Fredag      
  Mandag      
 Onsdag      
 Fredag      
  Mandag      
 Onsdag      
 Fredag      
  Mandag      
 Onsdag      
 Fredag      
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7.1 Omformatering af signaler 

 
Åbn Python 

Hent Chris’ fil på Sharepoint, FoU, HPLC, Databehandling, molecular datafile, 
molecule_consolidator.py  

Åbn I appen 

Åbn igen 

Åbn MestReNova 

Download stofliste fra Sharepoint (sds-fil) 

Åbn stofliste I MestReNova 

Find resultatfil på USB; træk over 

Ha’ 2 vinduer åbne i Stifinder. USB + ”hvor man gemmer” 

 

Molecular mix 

Copy 

Sæt ind i Chris’ fil 

Navngiv korrekt 

Consolidate and save 

Clear area 

Input 

 

Ved mix’ skift: Slet færdigt mix: 

Vælg compounds i bunden 

Marker ved klik lille vsntre felt øverst 

Delete 
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7.2 Hjælp til Selektion af retentionstider/stoffer der indgår i 
databasen  

Først fjernes alle ikke-fundne stoffer.  

Medtager kun ID med similarity >0,9.  

Alle referencer (histamin, cefeporazone og rifaximin) tages med uanset similarity  

Oprettes en kolonne der hedder logik:  

=TÆL.HVISER($C$2:$C$10000;C5072;$R$2:$R$10000;R5072)  

= COUNTIFS($C$2:$C$20000;C2;$R$2:$R$20000;R2)  

  

Hvor kolonne C er isotopoic mass og kolonne R er original filename  

Denne funktion tæller hvor mange gange en isotopisk masse indgår i hver kørsel  

2 isomere i samme prøve.  

1. Hvis der er to isomerer i samme prøve, kan det være to med samme navn.  

Her vurderes det om de har samme retentionstid og ionisere i både positiv og negativ. Hvis det 
er tilfældet, markeres begge som identificeret.  

Hvis ikke det samme stofnavn i prøven har samme retentionstid (eller begge ioniserer i samme 
polaritet) markeres de begge som ikke fundet  

2. De to isomerer kan også have to forskellige navne og være strukturisomerer.   

Her markeres begge som ikke fundet.   

Se eksempel på to med samme navn men forskellig retentionstid i den øverste røde. De 
grønne er samme navn, samme retentionstid og ionisering i både negativ og positiv og sidste 
røde er to strukturisomerer med samme masse, og hvor det ikke er muligt at skelne.  

  

3 Isomere i samme prøve  

Hvis der er tre isomerer i samme prøve, vurderes det hvilke der er rigtig ved at se på om to af 
dem har samme retentionstid og ionisere i både positiv og negativ. Scoren kan også vurderes, 
men i de fleste tilfælde er scoren høj for alle tre.  
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Se eksempel:  

  

  

  

  

Rød = fejl  

Blå = kig mere på til haldor topsøe datasæt i mix J.  

Lys-rød: valgt fra som forkert af mig  

Grøn = valgt som korrekt af mig  

lilla: similarity under 0,95 skal undersøges nærmere.  

Gul – Skal undersøges nærmere  

  

  

Sorter efter følgende  
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 Mix B  

Hydroxyibuprofen  med to isomere er farvet gul for isomeren med den laveste retentionstid og 
den højeste similarity og matchscore  

  

Mix A pH 8  

Name: Iomeprol  
Name: Iopamidol  

Marked red because same chemical structure  

  

Mix F:   

Tepraloxydim. In the sorting with three matches per compound, there is a +/- pair with 
the ame retentiontime and another one in – with a lower retention time. This one does also 
match the theoretical spectrum well, and it also has a peak in positive, that matches, 
but are scaled to the same, and therefore dos not score. This low retention time is marked as 
yellow. In some instances this compound has the highest similarity and match score as 
well. This compound has both chirality and geometric isomers across two double bonds, giving 
rise to 4 isomers  

  

Fenoxanil does also have chirl carbons and the same as for tepraloxydim is valid, that two 
peaks are seen, but only one is scored in both positive and negative. The last one has the 
correct pattern, but the scaling is off for the theoretical.  

  

The same goes for chletodim sulfone.  

  

For Mix F two datafiles are missing  

  

Mix L.  

2-Ethylhexyl trans-4-methoxycinnamate (OMC) and Octinoxate has the same structure and 
CAS number. They are therefore both green  
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8.1 Python-fil til omformatering af signal: 

Molecular_consolidator.py – ligger på sharepoint: molecule_consolidator 

 

 

https://erhvervsakademikbenhavn.sharepoint.com/:u:/s/LaboratorieogMilj/IQCzgJELgCutSaASxc60f34ZAWsSo8rVeJE6Wdm5t85XeNU?e=6nd95x
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8.2 Python-fil til samling af datafiler i excel: 

 
Combine multiple datafiles.py – ligger på Sharepoint Combine multiple datafiles 

 

https://erhvervsakademikbenhavn.sharepoint.com/:u:/s/LaboratorieogMilj/IQCl7oC0PI-0Qb-gPM6AtEd1AaNLxQONC533LuUULX9P040?e=Xz5LvV
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9 Resultatfiler 

 

Alle resultater findes på Sharepoint: 

 

Signaler fra MS’en Data 

 

 

Omformateret efter klik-arbejde Datafiles transformed from MSchrom 

 

 

Databasefiler Combined and colored datafiles 

 

 

Molecular datafiles Molecular datafiles 

 

https://erhvervsakademikbenhavn.sharepoint.com/:f:/s/LaboratorieogMilj/IgB9vOGzneJNTb_yyYET1yiqAbLGOcVOIW4XvoTlSH0dtwM?e=WoEomY
https://erhvervsakademikbenhavn.sharepoint.com/:f:/s/LaboratorieogMilj/IgAHa51j3pCyR59ecCjRLS87AUuxPppzPoO4sgGjsqyD-Rw?e=x7z0gu
https://erhvervsakademikbenhavn.sharepoint.com/:f:/s/LaboratorieogMilj/IgCmmSkhbHMJTIG3VMcn2djPAUUYx0H1iRaDcBAA2BxNpMY?e=wD6EeI
https://erhvervsakademikbenhavn.sharepoint.com/:f:/s/LaboratorieogMilj/IgA3X6SZdWQeQ6NnHHs0hxKRARw1kfon6VSk9Spw4J1_hCI?e=m2ESUa

