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DESIGN THINKING STAGES IN CLASSIFICATION

Empathize: Understand the users — in this case, students, pharmacists, or researchers who
use the alphabetical classification system.

Define: Clearly define the problem based on the insights from the
empathize stage.

Ideate: Generate possible solutions or improvements. Prototype: Create a

tangible version of your solution Test: Evaluate the prototype with real users.
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Exploring Monosaccharide Structures

Galactose

Six-carbon sugar with
different hydroxyl group

arrangement.
Glucose ‘gxa Fructose
Six-carbon sugar with ' Six-carbon sugar with
aldehyde group. ketone group.
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Carbohydrate Hierarchy

Ty
WWW.SNSEMOUPS.Com

Polysaccharides

Long chains of monosaccharides

Disaccharides

Two monosaccharides linked together

Monosaccharides

Simplest sugars, building blocks
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Glucose's Role in Energy Production

Dextrose E!"

Also known as
dextrose.

Abundance ﬁ @ Aldohexose

Most abundant 2 s
s Six-carbon sugar with
monosaccharide in
an aldehyde group.
nature.
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Glucose Transformation Cycle

Pyranose Ring

. . Formation
Glucose in Solution

A six-membered ring is
Glucose exists in solution. formed.

Cyclic Form Intramolecular
Dominance Reaction
Glucose primarily exists in Aldehyde and hydroxyl

cyclic form. groups react.
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Glucose Forms and Isomers
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a-Glucose
ﬁ @’ Hydroxyl group at C1 is opposite the
CH,OH group at C5 (axial position).
Which glucose
isomer is being
described? B-Glucose

% 'S;K? Hydroxyl group at C1 is on the same

side as the CH,OH group at C5
(equatorial position).
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Haworth Projection Pyramid

Projection €— I:I

Depicts substituents above or below the ring
plane

Substituents | Hs

H and OH groups projecting from the ring '

Pyranose Ring (%

Flat hexagon representing glucose structure
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Ketohexose
Fructose is a six-carbon sugar with

a ketone group, making it distinct
from other sugars.
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What type of sugar is fructose?

Fruit Sugar

Fructose is commonly found in
fruits and honey, contributing to
their sweetness.

4]
a5
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Sweetest Natural Sugar

Fructose is known for its high
sweetness level compared to other
natural sugars.
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Fructose Structure Hierarchy

Isomers CID
"=

a-fructose and B-fructose variations

Cyclic Form Q A
Five-membered furanose ring ‘ - '
. c-Cc ' \
Open-Chain Form I |
C..,C,C

Linear structure with ketone group at C2
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Compare fructose's open and cyclic forms.

>— Linear Structure O Ring Structure
ﬁtzﬁ No Isomers | Two Isomers

Open-Chain Fructose Cyclic Fructose
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UDPglucose/galactose
pyrophosphorylase (UGP)

Saactonnle = @400 o el R oo S
X ] | LUTP
! Galactose ! '5
i dehydrogenase | Galactose-1P "
! ATP ADP | uridylyltransferase i = PP
'

' (GALT) ¢
Galactose _A-Z—. Gal-1P = » UDPgal
(Gal) Galactokinase / \
I

: (GALK) UDPglc Glc-1P
' Aldose
 reductase \
Galactitol UDPgal 4'-epimerase
(GALE)
UDPglcNAc UDPgalNAc
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Structure of Galactose
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1C
H——C——OH
HO——C—H
4
H——C——OH
H——C——OH
5CH>0OH
a. Straight Chain b. Open form of
Monosaccharide Monosaccharide
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c. Cyclic
Monosaccharide
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GLUCOSE

VERSUS

FRUCTOSE

Glucose is the building
block for starch ,
glycogen, cellulose,
sucrose and lactose.

Glucose’s name is
2,3,4,5,6-
Pentahydroxyhexana.

Glucose is produced
commercially via
the enzymatic
hydrolysis of starch.

Glucose is less water
soluble compared to
fructose.

o EEEEEEEEEEEEEEEEE.
Glucose has a high
glycemic index values
compared to fructose.

The sweetness of
glucose is lower than
that of fructose

Pediaa.com

Fructose is found in
honey, tree and vine
fruits, flowers,
berries, and most root
vegetables.

o EEEEEEEEE TSR
Fructose’s name is
1,3,4,5,6-Pentahydroxy-
2-hexanone.
EEEEEEEEEEEEEEEEEE=
Fructose is produced
commercially from
sugarcane, sugar
beets, and corn.
EEEEEEEEEEEEEEEEEEE
Fructose is the most
water-soluble sugar of
all the sugars.

Fructose has the lowest
glycemic index wvalue
of all the natural sugars
including glucose.

The sweetness of

fructose is greater than

that of glucose and it

shows a synergy effect

when combined with
other sweeteners.
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ASSESMENT
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Comparing Glucose and Fructose Structures and
Roles

““~c  Aldehyde
~=-S Carbonyl

&:l Pyranose Ring I:X:
2~ starch and <:> Furanose Ring

Ketone Carbonyl

Qg Glycogen

Fruits and Honey

J Primary Energy
%*7 Source g% Converted to
== Glucose
{:—QCA Hydroxyl
Right {gga C4 Hydroxyl N/A
e e e
Glucose Fructose
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Monosaccharide Structures and Functions

Goloctose

Component of lactose

/

Fructose

Common sweetener

\N

Glucose

Prinmmary energy source

Monosaccharides

Basic sugar units
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Monosaccharide Reactions

Glycozf\::ﬂz;g: g@ Xx Isomerism

Esterification %+ Cyclization

Reduction ég -@ Oxidation
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