Complex Carbohydrate Metabolism

AP Biology

Polysaccharides are the most complex of the carbohydrates, polymers linking hundreds or thousands of monosaccaride units.  Most of the common polysaccharides, including starch and cellulose, contain glucose as the monomer unit. Polysaccharides are synthesized by plants, animals, and humans to be stored for food, structural support, or metabolized for energy.  
To be used as a fuel source, polysaccarides must first be digested. High energy covalent bonds tether the glucose monomers together; enzymes (specialized proteins that facilitate chemical reactions) are needed to digest polysaccharides into di- and monosaccharides.  Most heterotrophes produce the enzymes needed to digest starch into glucose (amylose -> maltose -> glucose, via amylase and maltase, respectively). However, cellulose, the most abundant polysaccharide, requires cellulase, which few organism synthesize. As a result, organisms employ a variety of strategies to break cellouse down and access its energy. Ruminants like cows employ bacteria and a lot of chewing time. Termites, on the other hand, employ protozoans in their gut to provide the needed enzyme. These are both endosymbiotic relationships - the host providing a home and food supply; the microorganism making available monosaccharides to use for energy. 
A. Polysaccharide Digestion

Glucose and other reducing sugars are indicated when a solution containing Benedicts sol’n turns green, yellow or orange when heated in a hot water bath. 
1. 
Aliquot small samples of cellulose sol’n into two test tubes. Mix one with an equal amount of cellulase sol’n. Let sit for at least 20 minutes. Test each for the presence of glucose. 

2. 
Provided you can recruit a volunteer to generate a sample of salivary amylase, repeat the tests with starch (amylose) sol’n. 
B. Subterranean Termites 

3. 
Place a termite on a microscope slide. With a pin or dissecting needle in each end of the termite, pull in opposite directions. This should open the gut.
4. 
Add a drop of water to the slide to flush the protist Tricohonympha from the canal. Angle a cover slip on top, gently squash, and place on the compound microscope stage. 
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5. 
Under low power, focus on the area immediately 
surrounding the opened gut. Progress to higher power, 
remembering to use only the fine focus knob. The 

Tricohonympha  are oval shaped, with multiple hair-like flagella.
