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Standard extraction protocol for metabolites (polar) 

Course Metabolomics (WS2018/19) 
Modified, from Weckwerth et al. (2004)
Preparation
extraction solvents: 
· methanol/chloroform/water (MCW); 2,5:1:0,5 (v/v/v(; pre-chill at -20°C
· internal Standard solution 
1:2 mixture of 5mM Pentaerythritol (PE) + 
5mM Phenyl-ß-D glucopyranoside (PGP)
· b. 80% Ethanol (v/v)
· precool centrifuge and vacuum concentrator (speedvac)
· prepare tubes for harvest
· Label one series of 2ml cryo tubes on the side and on the lid 
(only sample number N)
· prepare and label tubes for extraction
· label 2 series of reaction tubes (safe lock 2ml), including blanks:

· 1. supernatant (Label with green dot)
· 2. polar phase after phase separation (Label with red dot)
· get liquid nitrogen (LN2)
Harvest

CAUTION: Liquid nitrogen is very cold (-196°C) and can lead to severe burnings, skin and eye damages! Use personal safety equipment, especially safety glasses!
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Use Gloves to avoid contamination of sample!
· for each sample cut 4 leaf discs with the whole punch (5mm) and put into cryo tube (double check for label and sample number!)
· freeze in LN2 immediately

Homogenisation:
· grind plant material in the mortar adding liquid nitrogen until getting a fine powder
 ( AVOID MELTING!!!
· Put powder back in the original tube

· Weigh 2-3 spatula tips of tissue ~20-25mg into 2ml safe lock tubes:

· Precool all materials (spatula, tubes,…. in LN2)
( avoid melting!!

· Store rest at -80°C
Extraction of metabolites:
CAUTION: Methanol and Chloroform are toxic! Use nitrile gloves, change immediately if contaminated, avoid inhaling. Work under ventilation hood.
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· add 500µl of MCW (treat blank in the same way as samples)
· add 15µl of Internal standard Mix

· agitate for 10sec., incubate for 15min. on ice
· centrifuge samples for 4 min. with 21.000g at 4°C (prechill centrifuge!)

· transfer supernatant in new tubes (contains polar/apolar metabolites)
· add additional 250µl of MCW to pellet and repeat previous steps (agitate, incubate, centrifuge); combine supernatants 
· add 250(l of 80%EtOH to pellets and heat samples to 80°C for 30 min.
· to prevent loss of extract, please seal the tubes using safety clips!
· Continue with phase separation of pooled MCW extracts:

· add 250µl of H2Odd 
· mix samples
· centrifuge samples for 1min, 21.000g, 4°C

· transfer upper (polar) phase into new tube (with red dot)
· centrifuge EtOH-extracts for 4 min. at 21.000g
· transfer supernatant to polar phase (red dot)
· Dry samples in speed vac applying the following pressure gradient:
· 200mbar ( 30min
· 150mbar ( 30min

· 120mbar ( 30min

· 80mbar( 30min

· 40mbar( 30min

· 20mbar ( 30 min

· 0.001mbar(until dryness
· Store samples at -20°C until measurements

Derivatization and GC-ToF-MS Analysis



CAUTION: Pyridine and MSTFA are harmful! Use nitrile gloves, change immediately if contaminated, avoid inhaling! Work under ventilation hood.
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· Acclimate samples to room temperature (15min) 
· IMPORTANT: work under a ventilation hood
1. Methoximation

· prepare methoximation mixture : 
dissolve Methoxyamine hydrochloride (CH3ONH2*HCl) at a concentration of 40mg/ml in Pyridine (enough for samples plus blank)  
· resolve samples (extracts & blanks & QC) in 40µl methoximation reagent
· incubate samples for 90 min. at 30°C and shake with 750rpm 
2. Silylation

· add 100µl of MSTFA reagent to each sample
· MSTFA: N-Methyl-N-(trimethylsilyl) trifluoroacetamide
· incubate for 30min at 37°C
· centrifuge samples, 4min with 14000rpm
· transfer supernatant in GC-microvials and close them with crimp caps
· prepare alkane sample (stock solution, Alkanes C10-C40)
3. Measurement (GC-ToF-MS)
· Write acquisition queue to analyse

· Alkane sample (Retention Index): splitless + Split XX (will be decided after first measurements)
· QC samples (Quality Control): split XX
· Samples: split XX
· use full-scan method for profiling
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