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@ Objectives:

@ Understand the principle and importance of digestion of dietary foodstuffs

@ Understand the role of salivary glands in digestion

@ Understand the role of stomach in digestion




End Products of

background Digestion:
|<— Lumen of digestive tract —’I* Wall*( lnt:rusigtwal i Blood
Most o dietary foodstufs are ingestedin | @ Carbohydrates . Monosaccharides
- the form that cannot be readily | a,
- absorbed from the digestive tract : ) D Fatty acids &
: : ' Triacylglycerols arty acids
: O 0 Q ABSORFTION-l
- Digestion:The  breakdown of the : ~> 4"’ (TAG) monoacylglycerols
- naturally  occuring  foodstuffs into
- smaller, easily absorbable forms. : Profeins Amino acids

Role of Salivary

Processes of the digestive system
Digestion: . . .
Glands in Digestion:

Secretion Mechanical effects:
Sramasaeatioln They secrete saliva saliva:

vi Contains salivary a-amylase
v Contains lingual lipase

Absorofion Elimination Erllzym?tlc effects:
P Digestive enzymes
(Hydrolases)

Acts as lubricant




Salivary a-Amylase

Optimum pH: Hydrolyzes:
a(1,4) glycosidic bonds

Substrates:
Starch and glycogen 6.6-6.8

Produces:
Short Oligosaccharides

Secreted by:
Parotid glands

Digestion
1 H .
Pre-stomach’-Salivary amylase :
Structures of Co_mmon HzOH éHz OH
Monosaccharides Q Fcones Bifucines a 1-4 endoglycosidase?
OH 1 2l H (sucrose) T TR :
HO CH0H : a-Amylase does not breaks e
o\ OH OH : the branching bond : . Final products
: CH,OH CH,OH :
ué\r /i .\ /E CH,OH CH,OH ; § o o8 | ; &
g i‘ HO— Q galactose p 1-4 glucose | : OH 5 .096 imitdextrins
OH  J104 1 (lactose) : : %o
Glucose Galactose OH : ¢ : 5 amylase
OH ’ OH HO cH, o /OGO = r 1k_6 000 maltotriose
& 5 al4 LY
ik / \?HP' CH,OH CH,OH OH link 0.@ @O0 maltose
< c : =0 0... : :
r',\j:" HZ/ L . glucose « 1-4 glucose : o : 8 Isomaltose
I If o oH ,/|* (maltose) : o 1-6 bond
HO 5 OH :
Fructose OH HO : a-Amylase breaks the main
: bond
Dr. note: no structures this is just for your understanding inthe mouth
’ ’ ?lts called (endo) because it only breaks the middle bonds not the peripheral ones




([T,
Effect of a-Amylase on Glycogen

Hydrolysis of a(1,4) Glycosidic Bonds

o
Mixture of short oligosaccharides (both
Glycosidasek H-0

branched & unbranched)

CO>H HCO>
Disaccharides: Maltose and isomaltose OHEHO

= lis digestive action on the polysaccharides is of little significance because of .,O;::.-,«;:;.c.,..
the short time during which the enzyme can act on the food in the mouth Wi

> Salivary amylase is inactivated by the acidity of stomach (The enzyme is
inactivated at pH 4.0 or less) 3£ maitose .

= Sdlivary a-amylase does not hydrolyze: a(1,6) glycosidic bonds (The branch Maito cliposscoharides
points of starch and glycogen) g [ Oioossconarize

@ Isomaltose

«(1-—>6) bonds

=> Salivary a-amylase cannot act on: B(1,4) glycosidic bonds of cellulose
= Sdalivary a-amylase does not hydrolyze: disaccharides




Produces fatty acids and

Digestion of Carbohydrates in
the Mouth

Starch dextrins
Isomaltose
Maltose
Lactose
Sucrose
Cellulose

Low pl-il
stops action
of salivary
amylase

Starch .
Lactose !
Sucrose
Cellulose

Lingual Lipase

Secreted by the dorsal
surface of the tongue

(Ebner’s glands) Acts in the stomach for

the digestion of TAG

I o

Its role is of little
. significance in adult
humans

monoacylglycerols

Role of Stomach in Digestion

No further digestion of
carbohydrates
Lipid digestion begins by lingual

and gastric lipases
Protein digestion begins by pepsin
and rennin

Digestion of Lipids in Stomach

In adults ° In neonates and infants
- digestion of milk

- no significant

effects because of TAG and

lack of production of
emulsification that short- and

occurs in medium-chain fatty
duodenum acids




TAG molecules,
containing
medium- and

short-chain fatty acids;

such as found in milk
fat

End product Role

2-monoacylglycerols
and fatty acids

Lingual and Gastric Lipases

(Acid-Stable Lipases)

They are important in:

Neonates and infants

for the digestion of TAG of

milk Because it has low amount of lipids

both lipases role in lipid digestion is
of little significance in adult human

(The lipids in the stomach is not yet emulsified,
Emuilsification occurs in duodenum)

¢ 2 ’Pqtienis with pancreatic insufficiency

It has very little significance although it breaks lipids down to very small molecules,
* because lipids need another process which is called (emulsification) which basically -

Because there is absence of

. means that the molecule will take more surface area so the enzyme will act easily
on the molecule.

pancreatic lipase

2 Fatty TAG’S are broken down by lipase

O CH-0- c A, 2% . c - g:,on to 2 fatty acids
L W Trreen Eryon . and 1 (2*-monoacylglycerol)
naoy\gtyosrl (19 2-Monoecyiglycerol i *the number 2 is due to the location of carbon

: bonded to

Target substrate for acid-stable lipases is TAG containing:

0 o
” - - -
R1-C-0andR3—c_o as short- or medium-chain fatty acids




Digestion of Dietary Proteins in Stomach

Pepsin :
Cleaves proteins into
polypeptides
Dietary protein
HCL: Rennin : .
Denatures proteins Formation of milk clot* omacH v ERennin
ACthieS pePSIn *To make it stay in the stomach for longer time so that pepsin have nﬁ Polypeptides
enough time to act on it :
Endopeptidase ( breaks the middle bond)
. . : Exopeptidase ( breaks the periphery bonds ) :
Pepsm Rennin
DonYT m' '1, 'Th ren'n tBnAn'lrr‘::Io;r‘d :‘::‘: P::r‘v’:s le?:&:;)lxsy;\d
IXIT WI | AN\ o /\
chief cells of stomach as chief cells of stomach in neonates and - e
. . . a HN - COOH|
inactive proenzyme, pepsinogen infants :
denatured dietary proteins (by HCI) Casein of milk (in the presence of calcium) o
—

Aminopeptidase | Carboxypeptidase

End product - l’”’o l’”ﬁ
Smaller polypeptides Paracasein with the formation of milk clot -/' M A '\-
Amino acis id m m Amino acic id

] o *Cleaves the inner Effecf : ”- prevenTS I’Opid pGSSOge Of ml”( Peptide
Acid-stable, endopeptidase®. i i . ;
pee P from stomach, allowing more time for

Activated by HCI and autocatalytically by pepsin. action of pepsin on milk proteins

Endopeptidases and exopeptidases




Take Home Messages

Digestion involves both mechanical and enzymatic processes

Digestion makes dietary foodstuffs readily absorbable by the digestive
tract

Salivary a-amylase is of limited, but initial effect on digestion of starch
and glycogen in the mouth

Salivary a-amylase converts starch and glycogen into short, branched
oligosaccharides

Limited digestion of TAG begins in the stomach by both lingual and
gastric lipases producing 2-monoacylglycerols and fatty acids

Digestion of proteins begins in the stomach by pepsin producing
smaller polypeptides

In neonates and infants, digestion of milk occurs in stomach by:
Acid-stable lipases for digestion of milk fat Rennin and pepsin for
digestion of milk proteins




Summary »

Secreted by Substrate Action Produces PH Notes
: : Can’t act on:
- Short oligosaccharides - o
Salivary a- : Starch and Hydrolyzes of a(1,4) (brached, unbranched) : 6'6. ol _ a(1,6) glycos!d!c bonds
Parotid glands lvcoaen Ivcosidic bonds - Disaccharides (Maltose (inactivated at B(1,4) glycosidic bonds of
Amylase dycod gy ; * pH4.0or less) cellulose
isomaltose) o :
disaccharides
~ important in neonates and infants
: TAG containing _ for dlgestlgn TA.G of m'!k
Lingual from : : - important in patients with
. medium- and Acts in the stomach for 2-monoacylglycerols ; 2 S
Lipase dorsal surface of : 2 2 - . Acid-stable pancreatic insufficiency
short-chain fatty the digestion of TAG fatty acids _ G
the tongue : In adults, no significant effects
acid Lo
because of lack of emulsification
that occurs in duodenum
: ; Secreted As inactive proenzyme
. chief cells of denatured dietary : : ; :
Pepsin o proteins (by HCI) Smaller polypeptides Acid-stable pepsinogen, Activated py HCI and
another pepsin
; prevents rapid passage
GHig ce!ls.of Casein of milk (in of milk from stomach, _ ;
R i S the presence of allowing more time for e - -
L neonates and P > 9 ; ; = milk clot
infants Ca) action of pepsin on milk

proteins

Special thanks to Dimah Alarifi #med437 @




Q1: which of the following does a-Amylase hydrolyse?
A) a(1,6) Glycosidic bond B) B(1.4) glycosidic bonds of cellulose
C) a(1,4) Glycosidic Bond D) Disaccharides

Q2: which of the following Produces fatty acids and monoacylglycerols?
A) salivary Amylase B) lingual lipase C) pepsin D) rennin

Q3: which of the following is not produced by Hydrolysis of a(1,4) glycosidic
bond?
A) dglucose B) maltose C) isomaltose D) short oligosaccharides

Q4: why lipases are of little significance in lipid digestion in adults?
A) Emulsification occurs in duodenum B) lipids are more complex in adults
C) changes in pH D) none

Q5: Rennin acts on casein in the presence of
A) Phosphate B) Calcium C) sodium D) potassium

Qé: What is the most important enzyme for milk digestion in neonates?
A) Colipase B) Phospholipase A2 C) Gastric lipase D) Amylase

Q1: why is the salivary Amylase is not
active in the stomach?

Q2: why pepsin isn’t denatured by HCI
like most of the proteins?

Q3: TAG's are broken down by.... to...

Q4: compare between rennin and
pepsin regarding their secretion,
substrate and end product

MCQs Answer key:

SAQs Answer key:
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Y There is no elevator to

success, you have to take
the stairs @

We hear you
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