BHP Extraction and Separation

Extraction
Preparation
· Clean four glass bottles with DCM to be used as solvents 
· Label four glass bottles:- 
· Bottle 1 - MeOH : DCM (2:1,v/v) – 45ml per sample
· Bottle 2 – DCM – 20ml per sample
· Bottle 3 – Bi-distilled H2O – 9ml per sample
· Bottle 4 – DCM: MeOH (2:1,v/v) – 3ml per sample
Notes: 
· Place aluminium foil between lid and container to avoid contact with plastic
· Prepare more solution than necessary for each sample
Prepare bi-distilled water:
1) Add approx. 150ml de-ionised water to a 250ml separating funnel.
2) Add 25ml DCM
3) Shake carefully (beware of pressure build up)
4) Remove lid and allow layers to separate 
5) Release valve on separating funnel and remove the bottom layer (DCM fraction)
6) Repeat steps 2-5 twice more, then transfer clean water to Bottle 3

Equipment required per sample:
· 2x centrifuge tube
· 3x 28ml glass vials with lids
· 3x 3ml glass vials with lids

General equipment required
· 150mm glass pipettes
· Aluminium foil
· Centrifuge
· Spatulas
· Pestle and mortar
· Ultrasonic bath
· Balance capable of measuring 0.01g
· Beakers and vials for small volumes of solvent / waste


Ultrasonic Extraction
1. Rinse pestle, mortar and spatula with acetone before use; homogenise sample
2. Label centrifuge with sample information
3. Place 5 grams of freeze dried sediment into a centrifuge tube 
4. Add 15 ml of MeOH:DCM (2:1) solvent (Bottle 1)
5. Add 4ml of bi- distilled H2O (final ratio 2:1:0.8 v/v/v)
6. Sonicate samples for 10 min at 40°C
7. Weigh each centrifuge tube and make sure the weight is equal using blue tack 
8. Centrifuge them at 2,500 rpm for 5 minutes
9. Transfer supernatant into another centrifuge tube
10. Add 5ml DCM to the supernatant 
11. Add 5ml bi- distilled H2O to the supernatant to achieve ratio of 1:1:0.9 (v/v/v)
12. Mix and leave to settle out into two layers (if necessary, centrifuge sample)
13. Label three 28ml glass vials – two for the water phase and the other for the DCM phase
14. Collect the water fractions from the top of the centrifuge tube and transfer into labelled glass vial
15. Collect the DCM fractions from the bottom of the centrifuge tube and transfer into labelled glass vial
16. Repeat steps [4-15] twice more with the centrifuge tube that had sediment remaining
17. Rinse the water glass vial with a small amount of DCM around 12-20 times 
18. Empty water fractions into DCM waste 
19. Collect all DCM phases into 28ml glass vial
20. Dry completely under N2 and store in the freezer
21. Recover the TLE by adding 3ml per sample of DCM:MeOH (2:1) mixture
22. Split the TLE solution for each sample into three aliquots- 1ml for BHPs, 1ml for GDGTs and 1ml of TLE (spare) to be stored in the 3ml glass vials
23. Dry all aliquots using N2, store in freezer until needed



Separation
Preparation

Clean and label glass bottles of solvents [square brackets show required amount per sample]
· Bottle 1 – Hexane	[10ml]
· Bottle 2 – Diethyl Ether : Acetic Acid (98 : 2)	[10ml]
· Bottle 3 – MeOH	[15ml]
· Bottle 4 – DCM	[1ml]
· Bottle 5 – Pyridine : Acetic Anhydride (1 : 1)	[1ml]
· Bottle 6 – Propanol : MeOH (60 : 40)	[2ml]

Equipment required per sample:
· 1x SPE cartridge. Biotage NH2 1g 6ml. Plastic SPE cartridges are acceptable
· 1x 10ml measuring cylinder
· 2x 14ml vials

General equipment required
· 150 and 230mm glass pipettes
· Aluminium foil
· Beakers and vials for small volumes of solvent / waste
· Nitrogen blow-down, with heating plate if possible
· Clamp stand for holding SPE cartridge
· 250 and 500 µl syringes
· 5ml Luer-tip syringe(s)
· 0.2 µm PTFE filters

Preparation of BHP standard
· Weigh 10.7 mg of 5α-pregnanediol into a 50ml volumetric flask
· Add DCM to the line, mix thoroughly


SPE Column Separation

24. Label two 14ml vials with the sample number, F1 and F2
25. Clamp SPE cartridge above a waste beaker
26. Rinse 10ml measuring cylinder with 3ml Hexane
27. Measure 6ml Hexane and pour into SPE cartridge to condition it
28. Dissolve sample in 200µl DCM
29. Measure 6ml of Diethyl ether :  Acetic Acid
30. Once Hexane has passed through column, swap waste beaker for vial F1
31. Add sample to column using a glass pipette (this is the ‘dirty’ pipette for the sample)
32. Pipette Diethyl ether :  Acetic Acid into vial using a glass pipette (‘clean’ pipette)
33. Pipette Diethyl ether : Acetic Acid onto column using ‘dirty pipette’
34. Repeat process until all Diethyl ether : Acetic Acid has passed through column
35. Measure 10ml MeOH
36. Swap vial F1 for vial F2
37. Seal vial F1. Put aluminium foil between vial and lid. This fraction contains ‘other compounds’
38. Using the same technique as steps 9 and 10, add the MeOH to the vial and on to the column
39. When all MeOH has passed through the column, seal vial F2 as in step 14
40. Fraction F2 contains the BHPs, including soil marker BHPs

Acetylation

41. Blow down fraction F2 using nitrogen. Use a hot plate at 40°C to speed up evaporation
42. Add 200µl of 5α-pregnanediol standard using a glass syringe
43. Add 250µl of Pyridine : Acetic Anhydride (1 : 1) using a separate glass syringe. This syringe should be used ONLY for Pyridine : Acetic Anhydride work
44. Seal vial F2 very tightly using aluminium foil and a cap
45. If there is any residue on the sides of the vial, swirl carefully to dissolve
46. Stand on a hot plate at 40°C for one hour
47. After one hour, switch off hot plate and leave overnight
48. Next morning, blow down with nitrogen to complete dryness and seal


Filtration

49. Label an LCMS vial with the sample number
50. Affix a 0.2 µm PTFE filter to a glass Luer-tip syringe
51. Dissolve sample in 500µl of Propanol : MeOH (60 : 40)
52. Pipette sample into filtration syringe
53. Press into LCMS vial using glass plunger. Repeat action until all liquid is through filter
54. Rinse sample vial with another 500µl of Propanol : MeOH
55. Repeat steps 29 and 30, giving a total of 1ml in LCMS vial
56. Samples with low BHP concentrations should be dried down, redissolved in ~100 µl of Propanol : MeOH and transferred to an insert
57. Sample should be stored in the freezer and analysed within seven days
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