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Sugars are either 
aldoses         or           ketoses

Ribose                    Ribulose
Glucose                   Fructose

~ Polyhydroxy Aldehydes or ketones .

-

-

↳ x 2 in sugars

↳ Kezose .



Examples of monosaccharides found in 
human

· The simplest ketone sugar --> dihydroxy actone . -> No chiral center .

· The simplest Aldose sugar -- GlycerAldehyde -> has a chiral center.

->
The simplest

Aldose sugar.



Epimers are isomers:

Changing the orientation of 
one hydroxyl group will produce 

a different sugar

Sugars have Isomers

Glucose and Fructose are 
isomers

& Remember
: Anomeric carbon -

in Aldoses -

-> 2 in Ketoses .

Same

3Eniral
center change . ONLY 1.

↳ enaturers ? -> mirror images .I same molecule
-in our body .

↓ Diastereomers -> Not mirror images] some groups ar reversed and some are NOT different

compounds



Enantiomers

vis s



Alpha and Beta Sugars (Anomers)

https://mysciencesquad.weebly.com/ib-hl-23a1--s1-cellulose--starch-v-glycogen.html

NOT stable .

->
Needed

during

ANS ·

&
&.

⑧

↓Fress
stable .

The most stable glucose .

-

-



Disaccharides

Maltose: a disaccharide 
made from two glucose 

units

Sugars made of two monosaccharide units joined by a 
glycosidic bond

- -

a sucrose--Glucose (172) B fructose
.



Glycosidic bond is cleaved by 
glycosidase enzyme

1 4

-> formed by

dehydration &reaction .

in Digestion.



Digestion of 
Carbohydrates

could give :

Recognizes a (T-4) bond ↑ Fagers Eose" aces"between ? Glucose residues . 6
I -

in Starch + Maltose .

↑ .84
-> Es S

-

· Starch 11. "

3 salivary ·

-> Pepsin enzyme is present

too
. BUT it is a protease .

· sugars sal ad

D ? -

- inactive .

↑
exo + endo "NOT metabolism"

.

I agane
61. = $2

starch .

both were
part of the e

Polysaccharide
↳ Starch .

I materine

All sug-Mors)*Se
-

I -> Di

-> Si !



Starch Digestion

Glu/7-4) Glu

will be completed

by the pancreatic

amylase &
until it reaches

the formation of

Maltose and isomaltose

ONLY I 4

O

6

9 -68-55s

*



Mucosal cell membrane-bound enzymes
ENZYME Bond Cleaved Substrates

Isomaltase α 1 6 Isomaltose

Maltase α 1 4 Maltose

Sucrase α 1 2 Sucrose

Lactase β 1 4 Lactose

Trehalase α 1 1 Trehalose

Exoglycosidase
(Glucoamylase)

α 1 4 and 
α 1 6

Starch

to Fructose

and glucose.

to galactose
and glucose .

Gle - Gel
.

>NON Reducing . Becausenomeric

-> : 11
I

are forming

Bonds.

~
they cleare

the terminal

ndge



* Sucrase + isomaltase
Single protein  complex 
of two associated subunits

-Sucrase-maltase
- Isomaltase-maltase

Together 80% of the 
maltase activity

* Maltase + exoglycosidase
(glucoamylase):  no split

Sucrase-isomaltase complex and 
Glucoamylase

· made of a single polypepride chain
,

encoded

lumen
.

by a single gene . But.. will be cleared have

- Posttransitionally to give I protein segments -

- that are connected by NON-covalent

bonds .

SUcrase
- Glycoprotein .

attached

& sugars .

L
I

L d

Both parts
cleared

can act on
*

held by anraient
MALTOSE interactions.

&

isomaltase

I #

-

of intestines

intracellular I very
small

Part .

Part single helix
sucrase

passes the
i so-maltase

. 4Imembrane "very
The same as But NO posttranslational

segment .small intracellular cleavage.

There is No need
~ part" justo

---

I -

the
tO

· Lumin613
is

s enzyme .



Sucrase-isomaltase complex

-



Clinical Hint: Abnormal Degradation of disaccharides

1. Sucrase-isomaltase deficiency:

• Causes:
– Genetics
– Variety of intestinal diseases
– Malnutrition
– Injury of mucosa i.e by drugs
– Severe diarrhea

-> mutation -> different levels -
depends one the location of the mutation .

->
like in chron's disease .

I Beautan
are
the organ.

=>

less enzymes and transporters .

- NO substrate for the enzymes .

~ may be caused by chemotherapy
Absorptioncausing :

severe irritation that may will be
cause cell death

,
with poor allected .I regeneration capacityy...

f infonse) weigartfoeasi) do sometimeston posed Ito the enzyme.

↳ NO

cleavage.



Clinical Hint: Abnormal Degradation of disaccharides
2. Lactase deficiency: ½  world’s population

 Lactase reached 
maximal activity @ 1 
month of age

 Declines ----- >> adult 
level at 5 to 7 year of 
age

 10 % of infant level

 1 cup of milk (9 grams 
of  lactose)   loss of 1 
liter of extracellular 
fluid

here
->

=
-

bloating

Redigestion is allected
ye easi -E

↑ Produce gases

ca
-

-

-

kids at 7 years have the same
O racclanee

enzymatic activity as adults
.

↳ will apply
Pressure on

this Gut wall I

ja results
↳ maybe that the activity is only"

the activity of an infant
.

-

-

-

9 grams-need it of water to

be absorped from the extra cellular

fluid to balance the osmotic pressure .



Absorption of Sugars
Polar molecules can not diffuse

A:  Na+-independent facilitated 
diffusion transport 

GLUT 1-----GLUT 14

Glc. Movement follows 
concentration gradient 

Two conformational states

~
The transferre of...

Durin
side .

I The at
e

transporters .

&
They Do NOT pass

Nat with

sugars .

DowntheirseGradie
e

-

The lumenal
side is

closed

↳es Gluts
called

I
I

side is opened .I maatransporteurgars. re bidirectore -> The intracellular

conformational changes .

These sugars

should be kept inside

even if they were at

high concentrations ,
By

several mechanisms -
later



Na+ monosaccharide cotranspoerter system (SGLT)

• Against concentration gradient (requires energy).

*   Small intestine: 
Active uptake from 
lumen of intestine.

*   Kidney: 
reabsorption of 
glucose in proximal 
tubule.

• For glucose and galactose absorption

~
Nat dependent .

Polar
I

cell -⑤-S-

-

Apical ↳, towards

I terren
.

-

SGLT SS 1
.. Glut 11 S

functions
-

Down
conc

-

·"
- I5

s

-

?I
....↑11 5 ! a slig

basolateral

I
gradient .

. .

at: so

Sil :
i

-> es Sugars /1

S i11S
... i 15

-!DO

⑮ j
i

Na/K* 2; 21

·Puppet
⑤-⑧@

GLT
i so some Glucan stay in the

they ↓

transport
lumen - to produce energy , glycogen storage ,

-> Normally ... the conc of sugar in Sugars OUt Pentose ... phosphate pathway
the urine - should be Zero.

· ; and others .

· diabetic people have some sugars
in their urine .

Nat
,

K"pump

Nas ,



GLUT 7                  Glucogenic tissues                 at endoplasmic reticulum  membrane        

Na independent

(Basolateral surface)

Glucose, 
galactose 

and fructose

Fructose

I All are membrane proteins
except for Glut I

-

-

a in barriers k

-> NON-specific
-> All sugars can enter .

-> high capacity "fast"-
-> low affinity of Glu

.

-$380 d
· Glucose I. i.

&

insulin binds to a

receptor on target cells :

"RIK" -> Activates its

signaling pathway that

involves the activation of

many proteins. - Activate

the gene expression of many
genes - one of them is

alm↓1

↑

-> use Fructose

oY
-

found on ER

I membrane .



Insulin stimulates transport 
of glucose into muscle and 
adipose tissues 

-

binds A

receptor.

34 rose in


