Digest: the Rest




Protein digestion:
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Amino acids ready for absorption in small intestine




Small Intestine
Lipid digestion

 Pancreas secretes enzymes to breakdown fats

e Fatsinsoluble in water, tend to form large
globules

— Bile salts (actually lipids) emulsify* the lipids
*To combine by making the lipid globs smaller

 Brought into the cells and transported to storage
in multiple forms

— Triglycerides, fatty acids, glycerols




Bile

What is Bile? What is the function of Bile?

e Bileis a complex fluid e Bile “salts” aid in digestion
containing water, of fats by emulsifying them.
electrolytes and a battery of
organic molecules including
bile acids, cholesterol,
phospholipids and bilirubin

Cholic acid (hydrophobic)
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e “Bile Salt” Glycocholic acid (amphipathic)

http://www.vivo.colostate.edu/hbooks/pathphys/digestion/liver/bile.html




Do it again!

DIGESTION OF LIPIDS IN SMALL INTESTINE
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2. Bile salts (produced

in liver) act as
emulsifying agents.

1. Large fat globules
are not digested
efficiently by lipase.
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3. Small fat
droplets result from
emulsification.

. Monoglycerides

4. Lipase digests the small fat
droplets into monoglycerides
and free fatty acids.




Emulsification

http://www.youtube.com/watch?v=fJCVLG3YNJk&feature=related

Emulsification:
Separating large
globs of fat into
smaller globs in
order to increase the
available surface
area.

Increased surface
area leads to faster
digestion by enzymes




Small Intestine
Carbohydrate digestion

disaccharides and monosaccharides by
amylase

 Unigue enzymes break down disaccharides
into monosaccharides

— Examples: lactase, maltase




Digestion of polysaccharides
a-1,4 glycosidic bond

Starch
amylas amylas amylase
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Glucose Glucose Maltose Maltose
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Glucose Glucose Glucose Glucose Glucose Glucose

These monosaccharides are ready for absorption from
the digestive system.




Summary of macromolecule digestion into subunits

Polysaccharides Disaccharides Monosaccharides
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intestinal
starch salivary amylase  maltose maltase gluose
(amylose) pancreatic amylase  g,croge sucrase frucose
lactose actase galactose
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Carbohydrates

- _ Salivary
1. Mouth l amylase
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2. Esophagus

3. Stomach

Lumen

Monosaccharides
of small (simple sugars)

intestine

FACILITATED
DIFFUSION AND
COTRANSPORT

Epithelium of
small intestine

Monosaccharides
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DIFFUSION

Pancreatic

4. Small intestine A a-amylase

Lingual
lipase

Bile salts

lipase
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Monoglycerides
Fatty acids

DIFFUSION

Monoglycerides
Fatty acids
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Triglycerides
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Chylomicrons (protein-
coated globules)

and pancreatic

Pepsin

Trypsin
Chymotrypsin
Elastase

v Carboxypeptidase

Short peptides
Amino acids
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Amino acids
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To bloodstream

l EXOCYTOSIS

To lymph vessels,
then bloodstream

To bloodstream




Essay Questions

 Trace the digestion of [protein, carb, lipid]
throughout the human digestive system. Include
organs, functions, processes, enzymes, starting
molecules, and products.

List all the different names for carbohydrates,
proteins, and lipids. What do these names
signify?

Describe how the process of activating both
pepsin and trypsin are similar and different.




