BIO 111 Lab #1 STUDY SHEET


I.  Starch digestion (pp. 135-137)
What is the chemical reaction that describes the digestion of starch?







amylase
 starch + water 







maltose (a sugar)

Digestion is a chemical reaction in your body;  a part of your metabolism.  Like all chemical reactions it has reactants and products. Starch digestion is an example of a carbohydrate being broken down into a simple sugar by the addition of water.  This happens with the assistance of amylase:  an enzyme.  What kind of molecules end in “-ose”? Sugars. What kind of molecules end in “-ase”? Enzymes. This kind of digestion takes place in the mouth:  amylase is found in saliva.
In this case, the reactants (called “substrates” when enzymes are involved) are starch and water.

What tests can we conduct to determine whether digestion is taking place?

Reagent


Tests for


Start color

Positive test color

Iodine



Starch


yellow/tan 

darkblue/black

*Benedicts solution 
Sugars


sky blue 

orange/red

* this reagent requires heating to work remember that we must heat benedicts in the tube with the contents of the tube for the test to work—THEN we can see if we get a positive or negative test for sugar.
Review results of experiment: THESE ARE IDEAL/EXPECTED RESULTS
Tubes 1 and 2:



Tubes 3 and 4:




Contents?
Starch/amylase
Contents?
Starch/amylase
Was enzyme present?
yes

Was enzyme present?
yes

Was time allowed?

little

Was time allowed?

15 min
Was enzyme boiled?
no

Was enzyme boiled?
no

Result of Bene’s test:
+

Result of Bene’s test:
+

Result of Iodine test:
+

Result of Iodine test:
--


=partial digestion



=complete digestion
Tubes 5 and 6:



Tubes 7 and 8:




Contents?
Starch/amylase
Contents?
Starch/water______
Was enzyme present?
yes

Was enzyme present?
yes

Was time allowed?

15 min
Was time allowed?

15 min
Was enzyme boiled?
yes

Was enzyme boiled?
no

Result of Bene’s test:
--

Result of Bene’s test:
--

Result of Iodine test:
+

Result of Iodine test:
+


= no digestion (denatured enzyme)
= no digestion 

For each of the four treatments above, identify what happened:  “no digestion”, “partial digestion”, or “complete digestion.”

Compare tubes 3 and 4 with tubes 7 and 8: Will starch break down spontaneously? No: starch will not break down into sugar without amylase.
Compare tubes 3 and 4 with tubes 5 and 6: Does temperature effect amylase? Yes: if amylase gets too hot, it will “denature” (become malformed) and will not be able to function properly.
Compare tubes 3 and 4 with tubes 1 and 2: Does time allowed effect digestion? The longer the time allowed, the more digestion can take place.

Notice that the control treatment for each mini-experiment is tubes 3 and 4:  you compare the tubes that are identical in every way except the one thing you are looking for the effect of:  presences of amylase, boiling treatment, or time difference.
Does amylase effect digestion?  To put it another way: will starch break down spontaneously?  To answer this question we compare a treatment that has the factor we are interested in with one that doesn’t have the factor we are interested in…. so, we compare a treatment with amylase to one without amylase.  We compare 7/8 to 3/4 because they are identical except for the factor we are interested in.  Our conclusion:  with amylase present digestion will occur and when amylase is not present digestion will not occur.  We have illustrated that starch will not spontaneously break down into maltose in the presence of water. 
Do high temperatures effect digestion? Compare 5/6 to 3/4.  In this case we find that boiling the amylase before combining it with starch results in NO digestion.  Why?  Because enzymes are proteins that work within their own boundaries of ideal temperature and pH…temperatures or pHs outside those boundaries will break chemical bonds in the molecule, changing the shape.  If an enzyme changes shape it will no longer fit onto the substrates and thus will no longer work.  When an enzyme’s shape is changed it is “denatured”.  We have illustrated that boiling amylase makes it cease to function.
Does digestion depend on time?  Compare 1/2 to 3/4.  We find that allowing very little time means that digestion will not happen or will only happen a little. The longer the amylase is allowed to work (remember the amylase molecules are not used up like the reactants are) the more digestion takes place.  Imagine if we did a lot of treatments:  allowing no time, half a minute, one minute, 2 minutes, 3 minutes….etc, to 15 minutes.  We would find less and less starch and more and more sugar with each treatment, until finally there was no more starch at all and the reaction would stop.  We would have a tube filled with sugar only!  We have illustrated that digestion continues over time until the substrate (starch) is used up.

PP 135-137 KEY WORDS AND CONCEPTS… DEFINE & DISCUSS:

Digestion, hydrolysis, enzyme, amylase, starch, iodine, benedicts solution, maltose, denature, positive test.    Chapter review: pp. 142 # 1,2,3,4,7,14.

1  starch 2 light blue 3 it is denatured 4 amylase 7 control treatment 14 B:  we want to allow time for enzymes to do their work.

II. External anatomy of the fetal pig (pp. 143-145)

What 3 characteristics of mammals can we see displayed by the fetal pigs? (This combo of characteristics is exclusive to mammals). Mammary glands, hair, umbilical cord,
How do you determine the gender of a fetal pig? The urogenital opening of the male is near the umbilical cord; the urogenital opening of the female is under the urogentital papilla, near the anus.  
PRACTICAL ANATOMY: Know location of anatomical features listed on handout.

III. Oral cavity (pp. 146-147)

Discuss the function of the pharynx:  why is it called a “crossroads”?  What are all the anatomical features associated with the pharynx; what do they do and how are they connected?

The pharynx is a region rather than a single structure… it is the place where the respiratory system (moving air) and the digestive system (moving food) cross one another.  It is very important that the crossing is regulated so that food doesn’t fill the lungs and air doesn’t fill the stomach.  This crossing-guard (you can think of it like a stoplight) is the “epiglottis”. This flap fits over the opening of the trachea (the “glottis”) when food is coming through, blocking the food from going down the trachea.

The soft and hard palates separate the nasal cavity and oral cavity.

glottis (this opening connects the oral cavity to the trachea—thus, a hole for air)

opening of the esophagus (the esophagus leads to the stomach—thus, a hole for food)

nasopharynx (this opening connects the oral cavity to the nasal cavity—thus, a hole for air)
Chapter review: pp. 156 #s  1, 2, 3, 4, 5, 9, 10, 18. 

1 female 2 hair, nipples 3 stomach 4 hard palate 5 glottis 9 epiglottis 10 trachea 18 it would be easy for food to go into the trachea and cause choking.
PRACTICAL ANATOMY: Know location and function of anatomical features listed on handout.

