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Chemical analysis service, Turner´s Green Technology Group 

Hourly costs, Academic collaborations leading to co-publications: 779 SEK/hr (incl. OH, excl. VAT) 
Hourly costs, Industry/Academic collaborations, no publications: 1808 SEK/hr (incl. OH, excl. VAT) 
Hourly costs, rental of equipment: 1029 SEK/hr (incl. OH, excl. VAT) 
Rental costs, full days: 5000 SEK/day (incl. OH, excl. VAT) 
(Cost calculation behind the figures above is provided in the attached Appendix).  

Examples of chemical analysis work: 
1. Qualitative and semi-quantitative profiling of phenolic compounds (phenolic acids, 
polyphenols, anthocyanins, etc.) in complex samples. Sample preparation by pressurized liquid 
extraction (PLE). Analysis by liquid chromatography (HPLC) with diode array (DAD), 
electrochemical (ECD) and charged aerosol (CAD) detection. 1-5 similar samples (same methods 
used for all samples) takes one week, full time, i.e. 31.149 SEK respectively 72.325 SEK. 
2. Identification and quantification of phenolic compounds and other small “unknown” organic 
compounds in complex samples. Sample preparation and analysis as above, with the addition of 
mass spectrometry (MS), by QTOF-MS or Orbitrap-MS. To investigate 1-5 similar samples takes 
around one month, but could also take up to three months, depending on the complexity of the 
samples, and if the target analytes are already in our database and we have them as standard 
compounds. Hence the cost will be 110.000 respectively 256.000 SEK for one month, and 331.000 
respectively 768.000 SEK for three months. 

3. Quantitative analysis of already known compounds in complex samples, is a service we can 
provide once the compounds have been identified and analytical methods have been tuned 
according to the service described above. This is routine analysis designed for your samples and 
specific analytes. We do need to find appropriate chemical standards to accomplish this. We can 
run up to 10 similar samples per week and give full quantitative information. The cost will be 
31.149 SEK respectively 72.325 SEK per week. 

Other analytical work, for instance fat content, lipid profiling, carotenoid analysis, triterpenoids, 
can also be accomplished, and quoted depending on the estimated work effort. 
Note that the time given above refer to the efficient time, and the total time of the project will be 
longer since we usually have several on-going projects at the same time. To have several on-going 
projects keeps costs down, since we can use the equipment more efficiently. 

Note that the analytical service we provide is results from exploratory research, and not 
necessarily full quantitative analysis. In addition to receiving analytical results and simple method 
description, you will have access to our time in terms of discussions and problem solving for your 
applications. Exactly what analyses that will be done is decided together with the customer. 

Contact: Payment: 
Charlotta Turner, Prof. Invoice from Lund University. 
Lund University 
Department of Chemistry, Centre for Analysis and Synthesis 
P.O. Box 124, SE-221 00 Lund, Sweden 
Charlotta.Turner@chem.lu.se 
+46 46 222 8125, +46 706 222 752 
http://www.kilu.lu.se/cas/research/green-technology-group/analytical-service/ 
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Appendix 1: Cost calculation for chemical analysis 

 
 
Cost calculations done by Hina Hauck M.Sc., CEO, Bizlinx 
  

Cost Formulation for chemical analysis - Green Technology Group

 Table A.  Annual Cost Comparison to hire one new person Cost in SEK

Salary 432 000 kr              
Social (Salary x 0.51) 220 320 kr              
Chemicals (Basic) 50 000 kr                
Misc. Consumables 100 000 kr              
Sum (Items 1-5) 802 320 kr              
Overhead (Sum x 0.65) 521 508 kr              
Total (All items) 1 323 828 kr           

Table B.  Basis for Annual Depreciation
Machines Quantity Price Total

HPLC 4 600 000 kr              2 400 000 kr           

PLE 2  850 000 kr              
SFE 2 800 000 kr              1 600 000 kr           

MS 2 2 250 000 kr           4 500 000 kr           
GC-MS 2 2 000 000 kr           4 000 000 kr           
GC-FID 1 500 000 kr              500 000 kr              
SFC 1 550 000 kr              550 000 kr              
Misc. Small Machines (oven, centrifuge…) 100 000 kr              

14 500 000 kr          
Average depreciation cost per year (if depreciation occurs over 5 years) 2 900 000 kr           

Table C.  Annual Service Cost for Machines Quantity Price Total

MS & GCMS 4 150 000 kr              600 000 kr              

 Table D.  Total variable costs
 Average depreciation cost per year (2 900 000 kr) + Annual service cost for machines (600 000 kr) 3 500 000 kr           

Salary 432 000 kr              
Social (Salary x 0.51) 220 320 kr              
Chemicals (Basic) 50 000 kr                
Misc. Consumables 100 000 kr              
Sum (Items 1-5) 802 320 kr              
Overhead (Sum x 0.65) 521 508 kr              
Total (All items) 1 323 828 kr           

Table 2. Calculations for Hourly Rate  

To Recover Costs from Table 1. 779 kr                    

To Recover Costs from Table 1. and Equipment Replacement Cost of 
1.75Mkr (50% of variable cost from Table D) 1 808 kr                 

Cost for rental of equipment only 1 029 kr
Cost for rental of equipment only, per day 5 000 kr

* All costs divided by 1700 working hours

Total (All items)

 Table 1.  Annual Costs to to have one person hired (postdoc level)
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Appendix 2: Example of report (Chemical analysis of type 1 above) 
 
Lab report project “Qualitative and semi-quantitative analysis of phenolic 
compounds in a plant sample” 

Aim of the project, brief 
To explore the content of phenolic compounds in a Swedish berry. 
 

Methods 
Sampling 
Sample information: About the sample 
Storage of sample: refrigerator (4°C) 
Sample pre-treatment 
Drying: Yes 
Grinding: Yes 
Added dispersant/drying medium: 3 g of sea sand for dispersing the sample. 
Amount of sample per extraction: approx. 1.5 g 
Extraction 
Technology: pressurized hot water extraction (PHWE) 
Solvent: Water (94%)/Ethanol (5%)/Formic acid (1%)  
Temperature: 99 °C 
Pressure: 103 bar 
Extraction time: 3 min each cycle. 
Cycles: 3 cycles 
Final volume before analysis: 25 mL. 
The extractions were carried out by triplicated for each sample. 
The extracts were centrifuged during 10 min and filtered (0.2 μm Teflon). 
Analysis 
Column used: Ascentis Express C18 (15 cm * 2.1 mm, 2.7 μm) 
Detection: Photodiode array detector (DAD) at 280 nm (phenolic compounds), 350 nm (flavonols) 
and 520 nm (anthocyanins), charged aerosol detector (CAD) and electrochemical detector (ECD). 
The ECD current was measured at + 0.6 V. 
Mobile phase: A gradient between: A, milli-Q water with 5% formic acid and B, methanol with 
5% formic acid. 
Temperature: 50 °C 
Flow rate: 300 μL/min 
Injection volume: 2 μL 
 

 



Version 3, May 31, 19, by Charlotta Turner 4 

 
Figure 1. Picture of extracts from two different samples 

Results 
Example of chromatograms 

The extracts were analyzed by a DAD detector, which was set to record chromatograms between 
200-600 nm with selected wavelengths of 280 nm for identification of the phenolic acids and 350 
nm for flavonols and 520 nm for anthocyanins. The DAD was coupled on-line to an 
electrochemical detector (ECD) to estimate the antioxidant capacity of each compound, and a 
charge aerosol detector (CAD) to enable universal detection for quantitative or semi-quantitative 
analysis. 

 
Figure 2. Chromatograms and amperogram corresponding to the LC-DAD-ECD analysis of one of the plant 
extracts at 280 nm, 350 nm, 520 nm and 0.6 V. 

!
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Qualitative analysis 

As shown in the chromatogram above, the sample investigated contains phenolic compounds, 
including anthocyanins and flavonols. The table below summarizes in a qualitative way the 
number of phenolic compounds, how many of these are anthocyanins, and the total anthocyanin 
peak area. 
 

Sample Number of 
phenolic 
compounds  
(280 nm) 

Number of 
anthocyanins  
(520 nm) 

Total anthocyanin 
peak area (per g 
wet weight of 
sample) 

Total anthocyanin 
peak area (per g 
dry weight of 
sample) 

Berry 
sample 

27 15 37.53 ± 3.67 63.72 ± 6.23 

 
Semi-quantitative analysis 

Most of the phenolic compounds have retention times between 3 and 30 min, hence, the total peak 
area of eluting compounds 3-30 min using the generic CAD as a detector, gives a quantitative 
measure of the differences between the studies samples. The table below shows the total CAD 
peak areas, summing up for all of the extracts (5 cycles). Thee table also shows the total ECD 
peak areas (3-30 min), which gives a measure of the total antioxidant capacity of the different 
samples. 
 

Sample Total CAD peak 
area (per g wet 
weight of sample) 

Total CAD peak 
area (per g dry 
weight of sample) 

Total ECD peak 
area (per g wet 
weight of sample) 

Total ECD peak 
area (per g dry 
weight of sample) 

Berry 
sample 

2.13 ± 0.09 3.62 ± 0.15 6.58 ± 0.08 11.18 ± 0.14 

 

Further investigations 
For identification of individual compounds, spectra of each peak can be investigated and 
compared to available standards as well as literature data. An alternative is to also use tandem 
mass spectrometry to support identification of individual compounds. 

With standards, a full quantitative analysis is also possible, which will give the exact amount of 
phenolic compounds in the samples.  

 


