Biology B







Lab Section

Miss Loftus

Lab 1 Handout: Plant Pigments
Part I: Procedure


Read Handout on Plant Pigments and Photosynthesis

Brief Background:
Chromatography is a technique that can be used to separate and identify a wide range of compounds found in higher plants. The separation of the components of a mixture is a function of their different affinities for a stationary phase, such as a solid, and their differential affinity for a mobile phase, such as a liquid or gas. The separation of compounds is governed by their tendency to associate with the mobile (usually hydrophobic) liquid phase or to adsorb onto the solid (usually hydrophilic) surface. The solid phase is often made up of paper (cellulose), starch, or silica gel. In paper chromatography, the mixture to be separated is first applied as a spot or a line to the solid phase, then the mobile solvent is allowed to pass through the applied compounds along the immobile phase. The compounds will dissolve in and move with the solvent; the movement of the compounds with the solvent along the immobile phase is called the development of the chromatogram. The distance traveled by a particular compound will depend on its affinity for the hydrophobic (mobile) phase versus its affinity for the hydrophilic (solid or stationary) phase. This distance is characteristic for a specific set of conditions and may be used to identify the compound. The ratio of the distance traveled by a compound to that of the solvent front is known as the Rf value; unknown compounds may be identified by comparing their Rf's to the Rf's of known standards.

When you get to step 5 in procedure, you can start Part II: red cabbage while  you’re waiting.

Part II: Procedure
Brief background. Red cabbage contains pigments call anthocyanins. The pigments give it the red/purplish color. Anthocyanins belong to group of chemical compounds called flavonoids. The color of anthocyanins depends strongly on the pH.
1. Gather 2 500 ml beakers.
2. Fill one halfway with chopped cabbage leaves

3. Cover with 50 mL of water

4. Heat almost to a boil and sitr with glass rod for 5 minutes.

5. Carefully pour the mixture through 4 layers of cheesecloth into second clean beaker to remove cellular debris.

6. Divide resulting solution into 3 test tubes. It is now called extract. Label the three tubes with a, b, and c.
7. Estimate the pH of cabbage by comparing the color of an untreated extract(c) to one in which acid(a) has been added and one in which a base(b) has been added.

8. To test tube a, add a given sample  of acid DROP by DROP and record color change.

9. To test tube b,  add a given sample of a base DROP by DROP and record color change.
10. Clean all three test tubes, glass stirring rod, and two beakers and show Miss Loftus

Questions:  

1. What happens to the color of the solution when acid or base is added?

2. What do you think is responsible for the color changes observed?

3. Is the leaf cell sap acidic or basic? Use pH paper to confirm your conclusion.

