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Questions

* Which macromolecule has the highest energy
content?

* How have herbivores adapted to the demands
of a largely cellulose diet?

Questions

* Describe the action of the carnassial teeth in
carnivores.

* How are the digestive systems of humans and
Paramecium similar?




The mouth

amylase to breakdown
carbohydrates (starch)

* The tongue secretes
lipase enzymes which
begin to breakdown
lipids
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Stomach

* Highly muscular organ

— Creates a uniform
consistency

* Releases Hydrochloric acid
(HCI) and pepsinogen

Fig. 43.8 pg 966

Stomach &

How does the acid get into the stomach?

H,0+CO,> , 53 = H*+HCO,
Carbonic acid bicarbonate

H* actively pumped into lumen by ATPase
(requires energy)

Concentration gradient ~3 mill to 1




Stomach

 Acid digestion (pH 2-3) of proteins
(denaturing)
— Unfolding proteins (loss of 2 and 3 structure)

— Pepsin = enzyme that further denatures proteins

— Why doesn’t pepsin dissolve our own cells?
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(a) Secretory cells in the stomach lining
Canal empties into Goblet cells
lumen of stomach (secrete mucus)
~)
)
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Stomach Parietal cells  Chief cells
(secrete HCI) _ (secrete
pepsinogen)
(b) Secretion of HCI by parietal cells HCI
to lumen
€O, + H,0 — H,CO, V
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Fig 43.9 pg 967 vessel to lumen

Stomach acid
Why aren’t we digesting ourselves?

because of mucous

* Stomach acids do not
cause most ulcers
— Helicobacter pylori
(published 1983,
Nobel Prize 2005)
« Self inflicted research!
* Who wants yogurt?

hito://www humenhealth.com/helicobacter-pylori-2
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Small Intestine

* Enzymes added to the slurry (chyme)
— Enzymes provided by the pancreas and liver

* Nutrients absorbed selectively and actively

¢ Keyword for small intestine: surface area!

An intestinal cross section reveals the increased surface area:
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Lumen

Fold

Villi line the folds to increase the surface area of the
absorptive regions of the intestine.
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Here you can see the microvilli from a single villus
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(3) The lining of the small intestine has oxtensive folds.

Surface area

~20 m long + Folds + Villi +
Microvilli =

2 million cm? =Tennis court!

{c) Microwill are extensions of epithelial cells in villi,
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Small Intestine
Protein digestion

* Protein digestion completed via proteases
— Trypsinogen changed to trypsin (by protein, not H*)
— Trypsin activates many other proteases

Enterokinase
(in small intestine)

Trypsinogen Trypsin
3 other inactive Active forms of
forms of enzymes. digestive enzymes
(from pancreas) (in small intestine)

Digestion of protein
(in small intestine)

Fig 43.12 pg 970
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Identify:
Endopeptidases
Protein digestion: Exopeptidases
Stomach —_—
AL (al
Pancreas chymotrypsin trypsin trypsin chymotrypsin
[ A (.

aminopeptidase carboxypeptidase
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Amino acids ready for absorption in small intestine

Small Intestine
Lipid digestion

* Pancreas secretes enzymes to breakdown fats

* Brought into the cells and transported to
storage in multiple forms
— Triglycerides, fatty acids, glycerols

* Fats insoluble in water, tend to form large
globules
— Bile salts (actually lipids) emulsify* the lipids
*To combine by making the lipid globs smaller

Bile

What is Bile? What is the function of Bile?
. « Bile “salts” aid in digestion
containing water, of fats by emulsifying them.

electrolytes and a battery of

. . . Cholic acid (] phobic)
organic molecules including s

g
bile acids, cholesterol, T ey
phospholipids and bilirubin ony Giycine

(hydroplhilic)
L oH
* “Bile Salt” Glycocholic acid (amphipathic)

Think oil, water, and soap
fat, food, and bile




Emulsification
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Emulsification

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

lated

Small Intestine
Carbohydrate digestion

* Polysaccharides broken down further into
disaccharides and monosaccharides by
amylase

* Unique enzymes break down disaccharides
into monosaccharides
— Examples: lactase, maltase




Digestion of polysaccharides

Glucose Glucose Maltose Maltose

ga@as? $al‘tlas%

Glucose Glucose Glucose Glucose Glucose Glucose

These monosaccharides are ready for absorption from
the digestive system.
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Summary of macromolecule digestion into subunits

Polysaccharides Disaccharides Monosaccharides
— OO0 — OO000O
" intestinal
starch salivary amylase  maltose maltase gluose
(amylose) pancreatic amylase g\ )crose sucrase frucose
lactose factase galactose
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Proteins —= Peptides —> Amino Acids

Endopep(idases:AD Exopeptidases: O A D
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stomach pepsin pancreatic
pancreatic trypsin intestinal
pancreatic chymotrypsin

monoglycerides

AAAAAAAAA

A AN
Fats (triglycerides)— Emulsified fats pancreaticlirase fatty acids

liver bile i E glycerOI
direct absorption W

%96 8d 9'€v 814

Digestion Review

2
#
NGl Corboyraten Upids proteins.
= = — [R——
[ -
> < pepan
) 3 stomach Potypepties
<
' « Pancresti R — =
& 4 St oot a—— nd e b
toome | e
b Comotpestisase
Lumen  ficoscchaidas, (Bascchukib®)  Monogcerides
oraman ooy (aahandon Tonpacon ot peptes
eine K serd
- I
sacumae FacamaTe
Oirusonanp Mo BirrusIoN o
Sornanspont ve SoThanaront
Stamnat Trocaridos
" s acitn
Moscasccharies
Cpomcrons pron-
o mcamreo
FacimareD DIFUSIONAND
OFUSION l:xocvmsxs COTRANSPORT
R P — To boadatream




Large Intestine

¢ Purpose:

— To compact waste and
absorb water

Transverse
colon

Descending — How?
colon

colon.

— Aquaporins!
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Small intestine

Colon
(large
intestine)

Carnivore Herbivore

Questions

* Which enzymes are responsible for the
breakdown of starch?

* What is the purpose of bile salts?

* What enzyme is activated in the stomach?




