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Digestion ¢

Location of digestion

Stomach
Small intestine

Intestinal mucosal




Pre-stomach — Salivary a







S
Pancreatic enzymes
a-amylase

amylopectin






A. More than 60% of our foods ¢
glycogen, sucrose, lactose and ce
carbohydrates in our food. Be

hydrolysed to hexose sugars (git

B. A family of a glycosi
their monohexose

glycocidic bonds.

type of bond to be b




Digestion of carbohydrate byaSalin
In the mouth:

A. This enzyme is produced by salivary

converting them into maltose [a d
molecules attached by a 1-4 linkage].

amylase.
Because both starch and glycogen also co

E. Because food remains
starch and glycogen me

achrodextrin).
F. Therefore, digestior




[11. In the stomach: carbohydrate dige
high acidity which inactivates t

V. Digestion of carbohydrate by the
In the small intestine.

A. a-amylase enzyme is prod
intestine. Its optimum pH 1s

B. It is also activated by chloride ioz

C. It acts on cooked anc
maltose and isomaltos

Final carbohydrate dige

A. The final digestive pr
the action of several c
through and remain a




B. The disaccharidases include:

1. Lactase (-galactosidase) which hyd
and galactose:

Lactase

Lactose — Glucose + Galac

2. Maltase ( a-glucosidase), which hyc
Maltase

3. Sucrose (a-fructofuranosida
glucose and fructose:

Sucrose

Sucrose




V1. Digestion of cellulose:

A. Cellulose contains B(1-4) bonds

B. In humans, there is no f (1
such bonds. So cellulose pe

C. Cellulose helps water retention du
along the intestine —
preventing constipati
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Figure 4-5. Ultrastructure of a small intestinal epithelial
cell (enterocyte).




Absorption of cark

A.The end products of carbohydrate
glucose, galactose and fructose. The:
to portal veins to the liver, where
transformed into glucose. |

B.Two mechanisms are responsible
active transport (against concentra
concentration) and passive transport (&

C. For active transport to take place, the st

1. Hexose ring. ,

2. OH group at position 2
In glucose and galactose
group to the right at pos
glucose and galactose b




I1. Mechanisms of absorptior

1. Mechanism of active transport:
a) In the cell membrane of the
carrier protein called sodil
(SGL T-1) It transports gluca

energy. The energy I '




b) The sodium is transported fron

(with concentration gradient

carrier to transport glucose age

The Na+ is expelled outsi

¢) Insulin increases
tissues containing

tissue.




2. Inhibitors of active transport:
a) Ouabin (cardiac glycoside): Ir
(ATPase) necessary for hydroly:

of sodium pump.
b) Phlorhizin; Inhibits the binc

diffusion):
Sugars pass with concentration grac
concentration. It needs

independent facilite ve

pentoses are absork

galactose can also U
gradient is favorab



Cart
Serve as primary source C
Central to all metabolic |

Cytosol - anaerobic
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Shunt
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cytosol

mitochondria ‘ l

(aerobic)
FATTY ACIDS

Krebs
cycle




|V. Fate of absorbed sugars:
Monosaccharides (glucose, galactose
carbohydrate digestion are absorbec
A. Uptake by tissues (liver):
After absorption the liver takes up s
fructose  are converted Into g

B. Glucose utilization by tissues

Glucose may undergo one of the fo

1. Oxidation: through

a) Major pathways (glyca
energy. il
b) Hexose monophosg
deoxyribose '
and NADPH + H+




2. Storage: in the form of:
a) Glycogen: glycogenesis.
b) Fat: lipogenesis.

3. Conversion: to substances of b

a) Ribose, deoxyribose — F
b) Lactose — milk.

d) Glucoronic acid

e) Fructose — In se




Glucose




oxidation of glucose




Stages of glycolysis
1. Stage one (the energy requiring
One molecule of glucose
glycerosldhyde-3-phosph
These steps requires 2 molec
2. Stage two (the energ

The 2 molecules o

Into
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2 NAD* Triose phosphate
dehydrogenase
2[NADH | e
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_ ATP produced ATP utilized Net energy

In absence of
oxygen
(anaerobic

glycolysis)

In presence of

oxygen (aerobic
glycolysis)



D. oxidation of extramitochondrie

1. cytoplasmic NADH+H+ cannot penet
however, it can be used to produce ener
chain phosphorylation in the mitochondit
2. This can be done by using special carrie
These carriers are either dihydroxyacetc
shuttle) or oxaloacetate (aspartate
Glycerophosphate shuttle:
1) It is important in certain muscle al
2) The final energy produced is 4 ATP.
3) Mechanism: ,
- The coenzyme of cytopla 0l-3- phosp
IS NAD+. e -

- The coenzyme of mita
FAD.
- Oxidation of FADH, inr
gives 2 cytoplasmic NAI
ATP —> = 4 ATP.
Malate - aspartate shut
1) Itis img ot




pyruvate Pathways, Aerobic and Anaerobic

Glucose

O—

Pyruvate
Anaerobic conditions | Aerobic conditions

Cytosol Mitochondria

‘ HS — CoA
v

OH C”) O

CH;— CH—C—O— CH;—C—S

Lactate Acetyl CoA

l

Citric acid cycle
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Acetyl coenzyme A Fig 26.8
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Glycogenesis & 0IyC

In the liver and muscles, most of e g
the process of
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Sources of blood glucose

GI Tract:
Fat

Reserves

ABSORPTIVE PHASE
POST-ABSORPTIVE PHASE

cataboksm aQ, musde




Q- what are t




Abnormalities in blood git

1- hyperglycemia
2- diabetes mellitus
3- hypoglycemia
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Liver damage
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