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Module II

Procedure for cleaning diatom valves
 

Many diatoms can be identified to species only after removal of organic material from the frustules and mounting in a highly refractive medium for LM, and/or on grids for TEM. In case of Pseudo-nitzschia, examination in TEM (or SEM) is necessary for reliable identification of most species. Samples rich in diatoms may be cleaned as follows:

Removal of organic material:

Method 1 is a slow, but very reliable method. The different parts of the frustule are split apart.

Method 2 is quick, but the frustules are not always cleaned properly and the procedure may have to be repeated. The different parts of the frustule are often kept together. Method 3 is quick, the different parts of the frustule are often kept together, but delicate species may de deformed due to the high temperatures.

Method 1: Christensen (1988, in Danish; for reference in English see Lundholm et al. (2002) or Skov et al. (2004).
· Sample of max. 10 mL into a 100-ml flask.

· Add c. 1 ml of 10% HCl to remove CaCO3 deposits.
· Add 2 ml of 30% H2SO4 and afterwards 10 ml of saturated potassium permanganate KMnO4 (work under a hood).

· Leave it for 24 hours; agitate occasionally.

· Add about 10 ml of saturated oxalic acid (COOH)2 (freshly made) slowly - a few ml at a time, while agitating the flask a little. Air bubbles will form and the mixture will fizz. The sample will now slowly become transparent. Note that if too much oxalic acid is added it will crystallize and form a white deposit in the flask.
· The sample is transferred to centrifuge tubes and centrifuged for 20 min. at 3000 rpm; the supernatant is discarded, distilled water added, and centrifugation repeated. The sample is rinsed 3 times, and after the final rinse, the supernatant is again discarded and the pellet re-suspended in a few ml of distilled water.
· Mounting for LM and/or TEM (see below); any remaining material is preserved in 70% ethanol and stored in a refrigerator.
Method 2: Hasle (1970):

· Add an equal amount of concentrated H2SO4 to a sample. Agitate gently (work under a hood).

· Add small amounts of saturated KMnO4. The sample bubbles and turns brown and with become warm. Agitate gently after each addition. Add KMnO4 until the liquid is purple.

· Add small amounts of saturated oxalic acid until the sample becomes clear and rinse (as above).

· If the frustules are not completely rinsed, repeat the procedure.

Method 3:

· Material is placed on a cover slip and heated on a thin metal plate, until the organic material has been removed.

Solutions:

10% HCl: 97.2 ml of 37 % HCl and 302.8 ml distilled water

30% H2SO4: 187 ml of 96% H2SO4 and 713 ml distilled water

saturated KMnO4 : 7-8 g KMnO4 in 100ml distilled water

saturated oxalic acid:10 g oxalic acid in100 ml distilled water

Preparation of permanent slides and LM examination:

· A drop of cleaned material is mounted on a degreased (by flaming) cover slip and left to dry.
· A small drop of Naphrax* is placed on a slide and heated over a flame in a fume hood until bubbles form; obs: be careful that the Naphrax does not catch fire.
· The slide is quickly removed from the heat and the cover slip immediately placed on top of the warm Naphrax with the dried material downwards, and gently squeezed to remove air bubbles and to make the preparation as thin as possible.
· When cooled, the slide is examined in a microscope with phase contrast and/or differential interference contrast optics (x100).

*Naphrax is an embedding medium for permanent mounts of diatoms. It is available from Brunel Microscopes Ltd., Wiltshire, U.K: http://www.brunelmicroscopes.co.uk/naphrax.html
Preparation of grids and TEM examination:

· A drop of cleaned material is placed on a grid (carbon and Formvar-coated copper grids, 20 μm mesh size) and left to dry either in an incubator at 40ºC or at room temperature.
· The dried grid is examined in the transmission electron microscope.
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