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Notes about carbohydrates:

1.

All monosaccharides are reducing sugars (if you dissolve 1000 glucose
molecules in a solution, the anomeric carbon of each one of the 1000
glucose molecules can react with the oxidizing agent because glucose, as a
monosaccharide, has a free anomeric carbon).

All disaccharides are reducing sugars except sucrose (non-reducing).

In polysaccharides, if you have a chain of 1000 glucose molecules attached
to each other, only one anomeric carbon, located at the end of the chain, is
free and able to be oxidized by the oxidizing agent, but with no significant
effect on the solution, because the number of free reducing ends is very
small, even though the number of glucose units in the solution is large.
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Functions of Lipids:

-Serve as a long-term energy reservoir

-Act as precursors for steroid hormone synthesis

-Contribute to the selective permeability of cell membranes

‘Prouvide insulation against heat loss and electrical impulses(in our nervous
system to protect it and transmit electrical signals efficiently)

‘Protect vital organs by acting as a cushioning layer and shock absorbers

* Lipids play a crucial role in compartmentalizing cells in the body.Each
compartment within a cell requires its own distinct environment to function
properly. Without lipids, water—being abundant in the body—would freely move
between compartments, disrupting their individuality. Lipids form selective barriers
due to their hydrophobic nature, helping separate aqueous environments and
maintain proper cellular organization.



o Lipids are hydrophobic and lipophilic compound formed by the combination
(condensing) of fatty acids and alcohols through an ester bond (RCOOR).
Like other macromolecules, lipids are synthesized via a dehydration
specifically (condensation) reaction releasing water (H20) as a byproduct.

o In carbohydrates, a glycosidic covalent bond is formed during their synthesis,
which involves a condensation reaction that produces water (H,O) as a
byproduct. This bond is also classified as an ether bond (R-O-R).

o Unlike carbohydrates, lipids are heterogeneous compounds. They do not
share a single, uniform structure, which makes it difficult to identify a lipid based
solely on its structure. This is because lipids are chemically and structurally
diverse.

o Yellow marrow (¢ail)) is a soft, jelly-like tissue found inside bones. It is
primarily composed of lipids and is sometimes consumed as food.



Definition & General Properties

A heterogeneous class of naturally occurring organic compounds
Amphipathic

Insoluble




Classification
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Simple lipids are made only of
lipid components, while
compound and conjugated
lipids consist of lipids attached
to other molecules, as shown in
the diagram below.

Open chain vs. cyclic structures

Simple vs. compound, conjugated, and complex lipids

Function: storage, support, signaling
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The acrolein test is a chemical test used
to detect the presence of glycerol or

A]_ COh 01 S fats/oils (which contain glycerol) in a
sample.

Glycerin is used as a skin softener

Glycerol: glycerin, glucose derived CH,—OH 2H,0 cHo
Colorless viscous oily liquid with sweet taste Ho—cH » CH
. Y | Heating, KHSO, ||
Heating. transparent CH,—OH CH,

G ch ero | Memorize its structure AC ro |e in

Trinitroglycerin Glycerol + 3 Nitrate groups Very bad smell

Esterification (mono, di, and triglycerides) Happens at any -OH group

Sphingosine Ho—ONOg| Trinitroglycerin
Monohydric | H—ONO Vasodilator; used in cases
SSrine &paimitcae o ono | o

’ OH Ho—ONOg| atherosclerosis i

| ol
CH;-(CH,),o CH_CH-CH—CH-NH, Trinitroglycerin is often“ﬁﬁ‘){ﬁd‘sublinguallg Olalll i Al
|

Tests negative . _ CH.OH
in acrolein test Sphl ngosine H



http://www.medicalisotopes.com/structures/16880.jpg
http://www.medicalisotopes.com/structures/16880.jpg

In biochemistry, the prefix “acet-" typically denotes a two-carbon unit.
* Acetyl-CoAis a two-carbon unit (acetyl group) attached to coenzyme A.

* Acetate (ionized form of acetic acid) both have two-carbon units.
 Acetoacetate has 4 carbons. Tip: if “O” comes

* Acetone is an exception; it’s a 3-carbon ketone (simplest). after “acet-“, its not

two-carbon unit

"acyl-“is used when the molecule contains a carbonyl-attached carbon

group without specifying the exact number of carbons.
 Monoacylglycerol = Glycerol + 1 fatty acid Mono — one

* Diacylglycerol = Glycerol + 2 fatty acids Acyl = fatty acid group (R-CO-)
* Triacylglycerol (triglycerides)= Glycerol + 3 fatty acids Glycerols srearbon alconal

A lipid profile is a blood test that checks cholesterol-related and triglyceride levels.
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Fatty acids 110311 ; S
Open chain mono-carboxylic acids 0\c1/;\/4\/\/\_/\/\/\/\
_ 3 9 10 e
R-(CH2)n-COOH (n mostly even) o
Mostly straight chain O 2 4
JENV VA VA N4 VA VA VAN
Saturated vs. unsaturated (cis) o7 3 9 10 -
_ (a) 18:1(A?) cis-9-Octadecenoic acid
Namin /
SUStematlc (IUPAC )namlng 0\ . (21 3 4 5 6 7 8 9 1011 121314 151617 18 19 20
system: ¢ . . . . .
(¢ ‘ g A2\ Double %) -0’ et 32
# Carbons ;_[l Bond (b) 20:5(A>811.14.17) Ejcosapentaenoic acid (EPA),
T Location an omega-3 fatty acid
Double Omega (w) Naming: Count from the methyl end (w).

Bonds Eg. w-3: First double bond at C3 ( non-specific)



Physical Properties
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Solubility increases in 2 cases: .y . . . A : . = :_'"‘-"
I-When Chain length decreases ~ 90lUDIlity and melting point Meltingpoint increasesin2 cases: - & 2
R 1-When Chain length increases e o
2-Degree of unsaturation increases 2-Degree of unsaturation decreases'g? g
From palms, ¢ Typical Naturally Occurring Saturated Fatty Acids
solid at room Acid Number of Carbon Atoms Formula Melting Point (°C)
temp.
Lauric 12 CH;(CH,),,CO,H 4
Saturated fats are o )
unhealthy, ! MYI‘IS.U-C 14 CH;3(CHy) 1,.CO-H 58 i
because theg can FPalmitic 16 CHg(CH«Z) |4C02H 63 0 N‘ b: f3 10 12 14 16 18 20
stack easily and Stearic 18 CH;(CH,),,CO,H Tl do::l'e b:::ds Number of carbon atoms
pack tightly Arachidic 20 CH;(CH,) ;sCO.H 7
Acid Number of Carbon Atoms  Degree of Unsaturation* Formula Melting Point (°C)
Olive, Palmitoleic 16 16:1—A® CH;(CH,)sCH=CH (CH,),;CO.H —0.5
liquid at|Oleic 18 18:1—A° CH;(CH,),CH=CH (CH,),CO,H 16
room |Linoleic 18 18:2—A%12 CH,(CH,) ,CH=CH(CH,) CH=CH (CH,),CO,H =
temperaly jnolenic 18 18:3—A%1215 CH;(CH,;CH=CH)3(CH,),CO,H —11
ture | chidonic 20 20:4—AB>811.14 CH,; (CH,) ,CH=CH (CH,) 4(CH,),CO,H —50




Classification (saturated)

>rlORT CrlAN

They areliquid in
nature

Water-soluble

Volatile at room
temperature
Examples: acetic,
butyric, & caproic acids

Vinegar <

Acetic F.A.(2C) CH,-COOH
Butyric F.A. (4C) CH.-(CH,),-COOH

Caproic F.A. (6C) CH,-(CH,),-COOH

|11

MzDIUM CrlAl]
Solids atroom
temperature
Water-soluble
Non-volatile at
room temperature
Examples: caprylic
& capric F.A.

Caprylic (8 C) CH,-(CH,),-COOH
Capric (10C)  CH,-(CH,)g-COOH

The carboxylic acid group makes fatty acids
somewhat water-soluble, but as the
hydrocarbon chain gets longer, the fatty acid
becomes increasingly insoluble in water.

LONG CriAad)

Occur in hydrogenated
oils, animal fats, butter &
coconut & palm oils
Non-volatile & water-
insoluble

Examples: palmitic,
stearic, & lignoceric F.A.

Palmitic (16C) CH,-(CH,),,-COOH
Stearic (18C) CH_-(CH,) ,-COOH
Lignoceric (24C) CH,-(CH,),,-COOH




For any feedback, scan the code or click on it.

Corrections from previous versions:

Versions Slide # and Place of Error Before Correction After Correction
VO > V1 11 Many Changes
Acetate group Acetyl group
V1i->V2 9
4th note removed
2
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