Protocol for determination of major secondary 
chemical classes in invasive and native herbs
From C. Reid, additions by B. McGill 
Leaf Collection

1. minimize contamination, do not collect leaves with insects or fungi on them

2. collect leaves of same age: fully expanded recently mature leaves

3. keep sample on dry ice and store at -80C until they can be freeze dried

4. after they have been freeze dried store at room temperature in a desiccator (preferably under vacuum)

Leaf grinding

1. Grind to a coarse powder with liquid N and mortar and pestle

2. Separate mid-vein

3. Samples should be ground shortly before extraction.

Sequential polar extraction

Materials:

fume hood

graduated cylinders and other glassware for solvent preparation

HPLC grade: ethyl acetate, hexane, and methanol

5 mL pipette and tips
refrigerated centrifuge

scale to 0.000 g

at least 10, 15 mL glass centrifuge tubes (rack helpful)
glass 7mL scintillation vials (5 per plant sample)

bench top vortex

ultrasonic bath

rotary evaporator
Steps

1. In a fume hood and wearing gloves, prepare the following five solvents in the percentage ratios given.  Calculate the total volume of each solvent needed by the number of samples x 5 mL per sample. 
a. 20% ethyl acetate (EtOAc) : 80% hexane for lipids (non-polar)

b. 50% EtOAc : 50% hexane

c. 100% EtOAc (medium polarity)
d. 75% EtOAc : 25% Methanol (MeOH)

e. 100% MeOH (high polarity)
2. Turn on the centrifuge and set the temperature to 4C.  Doing this ahead of time ensures that it will be ready to go by the time you need it.

3. Weigh 500 mg of ground plant material into a glass 15 mL centrifuge.  Record the exact weight.  Prepare ten samples at a time (limited by the number of vacuum ports on the rotary evaporator).
4. Add 5 mL of the first solvent and vortex gently for a few seconds.  Even if the sample mass is <500 mg add 5 mL, since it will all evaporate later.  This ensures a balanced centrifuge.
5. Macerate the sample in an ultrasonic bath at room temperature for 15 minutes.  Put some ice in the ice bath, because it will warm up.

6. Take the samples out of the bath and let sit for about 5 minutes at room temperature.

7. Put the samples in the rubber/plastic centrifuge sleeves, so that they fit in the rotor that holds 50 mL centrifuge tubes.  Be sure to arrange the tubes so the rotor is balanced.  Centrifuge the extract at 4C for 10 minutes at 3000g, which is 7000 rpm on the Sorvall RC 5B Plus rotor.  After centrifuging, gently remove the tube from the sleeve so you don’t re-suspend the pellet.

8. Label glass 7 mL vial.  Rinse with the extract and dump out.  Then pour or pipette the supernatant into the vial.

9. Attach the vial to the rotary evaporator.
10. Repeat process with next solvent.
11. Remove vials from evaporator once all the liquid is gone.  Vials can be stored at room temperature.

12. Analysis of dried samples on HPLC-MS (high-performance liquid chromatography-mass spectrometry).

