BIOL1107L, Lab Topic 6, Photosynthesis

Cauthen, Fall, 2002

Investigating Biology, 4th Ed
1
Instructor Prep

We will be doing Ex. 6.2, 6.3, and 6.4

Explain a very basic outline for photosynthesis—photosystems and the pigments that are involved as accessory pigments and as the reaction center (chlorophyll a)—these are important for harvesting energy from light.—Use transparency for Fig. 10.12 from textbook.

Give the basic chemical equation with above.

Light used by photosynthesis is visible light.  Talk about visible light range in nm (Color plate 9).

Black reflects and transmits no light—absorbs all light.

White reflects and transmits all light.

Other colors reflect and transmit the color of light that they are, i.e., green things reflect green light.

Is green an important wavelength for photosynthesis?

Why do we need so many pigments for photosynthesis?  We are going to be focusing on 4 pigments that are important for photosynthesis—Wider range of wavelengths can be used for photosynthesis.

Ex. 6.2

Why is starch an indicator of photosynthesis?  What is a main product of photosynthesis? (see Fig. 6.1)  (glucose)

Students should be careful with the ethyl alcohol—it is highly flammable—follow instructions precisely.

Make a hypothesis about what parts of the leaf (based on the pigments you see) that you think are important for photosynthesis and thus will have starch present.

Ex. 6.3

Principles of chromatography (See Fig. 6.2, p. 139)

The behavior of the molecules that you are separating depends on the properties of the solvent.  

We are using an organic solvent and it is nonpolar (hydrophobic).

The chromatography paper is polar or hydrophilic.

The more nonpolar a pigment is, the more attracted it will be to the solvent and the farther it will move up the chromatography paper.—It is moving with the solvent.

The more polar a pigment is, the more attracted it will be to the paper and the closer to the spot it will be when the experiment is finished.

Then number of oxygens determines how polar a molecule is; the more oxygens, the more polar.  Predict the order of the molecules on the chromatography paper.

See page 139 for the break down of polarity of the molecules.  

I have changed the solvent system and the chromatography chambers, but this doesn’t change the outcome of the chromatography results.

Explain the front of the chromatography paper. (The leading edge of the solvent.)

Go over the changes on the student prep sheet.

Ex. 6.4

Go over the changes on the student prep sheet and point out how to use the spec with the wavelength changes.  There is an example of absorption spectra for 3 of the pigments in Fig. 10.8.

Give them the answers to Table 6.2 and explain why there are so many pigments that are involved in photosynthesis.  

Why are we using all of the wavelengths on the chart?

If a pigment reflects a wavelength of light, it will also transmit it; thus, 100%T (or high %T) means that that pigment is not useful for photosynthesis.  It needs to be able to absorb it for it to be useful (low %T)

Tell the students to do a line graph of the absorption spectrum for each pigment for their lab reports.  

Ask each student group to put data on the board.

Each group does a single pigment.  The pigments are in the freezer.  Ask for explanation of their use.

