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Safety Precautions 

■ Refer to the document Safety in Science Classroom
published by Alberta Education (see Alberta Education
web site) before starting this investigation. You can search
this document to identify information including the
chemical name, state, WHMIS class, hazards, and disposal
information.  

Answers to Analysis Questions
1. Test tube B will show the fastest colour change.

2. Phenolphthalein is a pH indicator. It is pink in a weak
base (above pH 8.3) and turns colourless as the pH
decreases. A colour change from pink to colourless (or in
this case the milky appearance) would indicate the
solution is turning slightly more acidic.

3. Bile is an emulsifier. It breaks large fat drops into tiny fat
droplets increasing the surface area for the action of lipase.

Answers to Conclusion Questions
4. Test Tube A: Lipase will eventually digest the fat in the

cream to fatty acids and glycerol. The phenolphthalein
should change colour from pink to colourless but this
could take some time.

Test Tube B: Bile emulsifies the fat drops in the cream
resulting in tiny droplets. The tiny fat droplets have much
more surface area compared to the larger drops. As a
result, lipase will digest fats to fatty acids and glycerol. As
the concentration of fatty acids increase the pH of the
solution will decrease and the phenolphthalein will turn
from pink to colourless.

Test Tube C: There will not be a colour change—it will
stay pink. This test tube lacks the enzyme lipase so no
chemical digestion of the fat in the cream can take place. 

5. Test Tube B best mimics conditions in the small intestine. 
■  Sodium bicarbonate is found in pancreatic secretions

that enter the duodenum, changing the pH of the
chyme from a pH of 2 to a pH of approximately 8. 

■  The bile salts represent bile that is manufactured by the
liver and stored in the gall bladder. 

■  When fat enters the duodenum it triggers a hormonal
regulated event which results in the gall bladder
contracting and secreting bile into the duodenum. 

■  Lipase enzymes are produced by the pancreas and small
intestine. These enzymes catalyze the breakdown of
lipids (fats and oils) into fatty acids and glycerol.

Assessment Options
■ Collect and assess students’ answers to the Analysis and

Conclusion questions.

Answer to Question for Comprehension
Student Textbook page 230

Q27  Gastrin, produced by the lower part of the stomach,
enters the bloodstream and stimulates the upper part of
the stomach to produce more gastric juice.

Secretin and CCK, produced by the duodenal wall,
stimulate the pancreas to secrete its digestive juice and
the gall bladder to release bile.

Section 6.2: Review Answers
Student Textbook page 231 

1. Flow chart showing pathway of food through the digestive
tract:

2. The salivary glands, liver, gall bladder, and pancreas are
considered accessory organs. They add secretions involved
in digestion to the digestive tract. However, food does not
pass through these organs.

3. There would be significantly less surface area available for
chemical digestion. This would slow down the action of
enzymes (reduce the efficiency of digestive enzymes).

4. Several reasons can be given. First, most enzymes are
secreted into the small intestine where the pH is about 8.
These enzymes would be denatured by the acid in the
stomach. Secondly, in the intestine, bile from the liver
and gall bladder storage depot emulsifies fat, increasing
the surface area for chemical digestion. Fat in the stomach
has not been emulsified. Thirdly, since the small intestine
is much longer than the stomach, there is more time for
enzymatic digestion to occur as food is moved along its
length.

5. The secretions from all three organs are released into the
duodenum. The liver produces bile that contains bile salts
that emulsify fats. The gall bladder concentrates and
stores bile and releases the concentrated solution when
chyme arrives from the stomach. The pancreas produces
many enzymes that aid chemical digestion. The pancreas
also secretes bicarbonate ions that neutralize the acidic
chyme, changing the pH to about 8.

6. The presence of villi and microvilli increase the surface
area of the intestinal wall. Capillaries and lymph vessels
are found within each villus. These observations support
the notion that it is well adapted for absorption of
nutrients.

MOUTH ESOPHAGUS STOMACH
SMALL 

INTESTINE

ANUS RECTUM
LARGE 

INTESTINE


