
GENERAL BIOCHEMISTRY - TOPICS 

• Biological macromolecules: 

✓ Carbohydrates

✓ Lipids

✓ Aminoacids and Peptides  

✓ Proteins

• Enzymes and enzymology 



BIOCHEMISTRY LABORATORY 

- December 19th 2025, 9-11 AULA MAGNA DERMATOLOGIA -Sant'Orsola 

Prof. Vadim Viviani «Bioluminescence: from biodiversity to biomedical analysis»

- January 9th 2025, 11-13 AULA MAGNA DERMATOLOGIA -Sant'Orsola 

Clinical case presentations (4/5 people per group- G1 and G2) 

- January 13th 2025, 9-11 AULA MAGNA DERMATOLOGIA - Sant'Orsola 

     Clinical case presentations (4/5 people per group- G3 and G4) 

- January 15th 2025, 11-13 AULA MAGNA DERMATOLOGIA - Sant'Orsola 

Prof. Antonio Pannuti «RNA in diagnostics and therapy»

- January 17th 2025, 9-11 AULA MAGNA DERMATOLOGIA - Sant'Orsola 

«Mock exam – Chemistry and Biochemistry (with results discussion)»

- January 27th 2025, 9-11 AULA MAGNA DERMATOLOGIA - Sant'Orsola 

Dr. Akram Ghantous «Epigenomics and Big Data: Linking the Environment with 

     Health and Disease”



LIPIDS
• The term lipids actually refers to a collection of organic molecules of different chemical 

composition. 

• They are grouped together on the basis of their solubility in nonpolar solvent.

Functions
✓ Energy source. Like carbohydrates, lipids are an excellent source of energy for the body. 

✓  Energy storage. Most of the energy stored in the body is in the form of lipids (triglycerides).    

Stored in fat cells called adipocytes, these fats are a particularly rich source of energy for the 

body.

✓ Cell membrane structural components. Phosphoglycerides, sphingolipids, and cholesterol 

make up the basic structure of all cell membranes. 

✓ Hormones. The steroid hormones are critical chemical messengers that allow cells and tissues 

far apart to communicate. 

✓ Vitamins. The lipid-soluble vitamins, A, D, E, and K, play a major role in the regulation of 

several critical biological processes, including blood clotting and view.

✓ Protection. Fat serves as a shock absorber, or protective layer, for the vital organs.





Energy value of nutrients

Carbohydrates

Proteins

Fats

Alcohols



LIPIDS

Four main types:

• Fatty acids (saturated and unsaturated)

• Glycerides (glycerol-containing lipids)

• Nonglyceride lipids (sphingolipids, steroids, waxes)

• Complex lipids (lipoproteins)



Fatty acids

• Fatty acids are long-chain monocarboxylic acids, usually 

containing 12 – 24 not branched C atoms.

• In living organisms are found free only in small quantities, more 

often are present as constituents of lipids (covalently linked to 

other chemical groups).

HH H+

Hydrophobic 

hydrocarbon chain

Hydrophilic 

carboxylic group 

(ionized at pH 7)



FATTY ACIDS ARE CLASSIFIED ACCORDING TO THE 

STRUCTURE OF THE HYDROCARBON CHAIN

➢ Length (n. of C atoms of the fatty acid): short (1-5), medium 

(6-12), long (13-20) and very long (>20) C chain fatty acids

➢ Presence of double bonds between C atoms:

• saturated fatty acids – no doble bonds:

• monounsaturated fatty acids - 1 doble bond (C=C)

• polyunsaturated fatty acids - at least 2 doble bonds

The double bonds found in 

almost all naturally occurring 

unsaturated fatty acids are in 

the CIS CONFIGURATION. 



FATTY ACIDS ARE CLASSIFIED ACCORDING TO THE 

STRUCTURE OF THE HYDROCARBON CHAIN

➢ Length (n. of C atoms of fatty acid): short (1-5), medium (6-

12), long (13-20) and very long (>20) C chain fatty acids

➢ Presence of double bonds between C atoms:

• saturated fatty acids – no doble bonds:

• monounsaturated fatty acids - 1 doble bond (C=C)

• polyunsaturated fatty acids - at least 2 doble bonds

CIS-TRANS ISOMERISM

Cis bond, unlike the trans bond, 

generates a rigid angle in the 

hydrocarbon chain

cis 2-butene trans 2-butene



18-carbon saturated fatty acid, called stearic acid

18-carbon monounsaturated fatty acid (1 doble bond), called oleic acid (cis) or 

elaidic acid (trans)



The double bonds of polyunsaturated fatty 

acids are almost never conjugated (alternating 

single and double bonds, as in —CH=CH—

CH=CH—), but are separated by a methylene 

group: —CH=CH—CH2—CH=CH—.

SATURATED 

BOND

UNSATURATED BOND

cis configuration



ANd9GcTq6iQcMizYOW4jMIYjM_bLAdywhOukOvLz7itrf-OlYsCTcJqWj6knOQtp

ANd9GcTv74J-s_4ghLVWEmKol9aREWC5Dp9ahTIdtm7t-7PTnJhwHW3MMRANfsU

PHYSICAL PROPERTIES

▪Saturated and long fatty acids are generally SOLID at room temperature
▪Unsaturated or short fatty acids are generally LIQUIDS at room temperature

http://www.google.it/imgres?imgurl=http://www.gennarino.org/immagini/nuove/strutto.jpg&imgrefurl=http://www.gennarino.org/forum/viewtopic.php?t=4022&usg=__5Y_m_UCQXGtWg004Wj59zQPLmMI=&h=424&w=624&sz=185&hl=it&start=19&sig2=0TYJI4Mnlw7H37FY8atrRA&zoom=1&um=1&itbs=1&tbnid=f3wC3D84GTlaoM:&tbnh=92&tbnw=136&prev=/images?q=strutto&um=1&hl=it&sa=N&rlz=1T4GGLJ_it&tbs=isch:1&ei=4o2VTZHlMoaAOuak0cQH
http://www.google.it/imgres?imgurl=http://www.giallozafferano.it/images/prodotti/burro380m.jpg&imgrefurl=http://www.giallozafferano.it/ingredienti/Burro&usg=__eSYiuuCAnW_2cc5680kS5Xmgze4=&h=300&w=380&sz=79&hl=it&start=7&sig2=cSRsXlkf7-x7hOZAmDN37A&zoom=1&um=1&itbs=1&tbnid=ZueVjhEk0hExXM:&tbnh=97&tbnw=123&prev=/images?q=burro&um=1&hl=it&sa=G&rlz=1T4GGLJ_it&tbs=isch:1&ei=do-VTdCSPIrtOZPcxL8G


• Melting points of both saturated and unsaturated 

fatty acids increase as the number of carbon atoms 

in the chain increases. 

• The melting points of unsaturated fatty acids are 

lower than those of the corresponding saturated 

fatty acid with the same number of carbon atoms.

• As the number of double bonds in the chain 

increases, the corresponding melting point 

decreases.



Numbering C atoms

-with numbers: beginning with 

carboxylic C (terminal –CH3 is n)

-with the letters of the Greek alphabet: 

Starting from the C atom near the 

carboxyl group α (terminal –CH3 is )
CH3-(CH2)12-CH2-CH2-CH2-CH2-COOH

n 5       4        3        2       1 

 ….          

CH3-(CH2)7-CH=CH-(CH2)7-COOH

10     9

The positions of any double

bonds, designated Δ (delta), are specified 

relative to C-1 by the number indicating 

the lower-numbered carbon in the double 

bond.

A fatty acid is identified by two numbers indicating the number of carbon atoms 

in the chain and the number of double bonds, separated by the two points.

Oleic acid C18:1 9 

Stearic Acid C18:0



9,12-octadecadienoic acid

9,12,15-octadecatrienoic acid





Arachidonic acid

C20:4 5,8,11,14

*starting from 

the terminal 

–CH3 we find 

the first 

double bond 

in position -6

*

double bonds between carbon atoms 

numbered from carboxylic carbon

the double bonds between the carbon 

atoms numbered starting from the end 

with the –CH3 ()

Arachidonic acid

C20:4 ω-6



cis-9-hexadecenoic acid, commonly called palmitoleic acid

C16:1 Δ9 or ω-6.



IUPAC numerical multiplier



CH3-(CH2)7-CH2-CH2-(CH2)7-COOH                               stearic acid (18:0)

10…   9

CH3-(CH2)7-CH=CH-(CH2)7-COOH                            oleic acid  (18:1 cis-9) 

10 9

CH3-(CH2)4-CH=CH-CH2-CH=CH-(CH2)7-COOH linoleic acid (18:2 cis-9,12)

13 12……          10…   9

n-6 ( - 6)

n-6 ( 6)

CH3-CH2-CH=CH-CH2-CH=CH-CH2-CH=CH-(CH2)-COOH

-linolenic acid (18:3 cis-9,12,15)

16 15                13     12……           10…  9

n-3 ( - 3)

n-3 ( - 3)

Common fatty acids with 18 C atoms

Essential fatty acid

Essential fatty acid

n-9 ( - 9)





cis-5,8,11,14,17-Eicosapentenoic acid



NOMENCLATURE

NOTE: being in ionic form at physiological pH, the more correct would be

palmitate instead of palmitic acid

stearate instead of stearic acid

oleate instead of oleic acid

COMMON NAME            IUPAC NAME

C4:0 butirric acid butanoic acid CH3(CH2)2COOH

C14:0 myristic acid                   tetradecanoic acid CH3(CH2)12COOH

C16:0 palmitic acid hexadecanoic acid CH3(CH2)14COOH

C18:0 stearic acid octadecanoic acid CH3(CH2)16COOH

C20:0 arachidonic acid             eicosanoic acid CH3(CH2)18COOH

C24:0 lignoceric acid                tetracosanoic acid CH3(CH2)22COOH

C16:1 9 palmitoleic acid cis 9-hexadecenoic acid

C18:1 9 oleic acid cis 9-octadecenoic acid

C18:2 9,12 linoleic acid cis 9,12-octadecadienoic acid

C18:3 9,12,15 -linolenic acid (ALA) cis 9,12,15-octadecatrienoic acid

C20:4 5,8,11,14 arachidonic acid cis 5,8,11,14-eicosatetraenoic acid

C20:5 5,8,11,14,17 cis 5,8,11,14,17-eicosapentaenoic acid (EPA)

C22:6 4,7,10,13,16,19   cis 4,7,10,13,16,19-docosaesaenoic acid (DHA)



IUPAC NOMENCLATURE FOR FATTY ACIDS

1) Naming of fatty acid is based on the number of C atoms present in the hydrocarbon

chain

2)  Saturated fatty acids end  with suffix –anoic, e.g. octadecanoic acid (stearic acid)

3)  Unsaturated fatty acids with double bonds end with suffix –enoic, e.g. octadecenoic

acid

4) Carbon atoms are numbered from the carboxyl carbon (carbon n.1)

5) Add the number of C in which a doble bond is present, e.g. cis-9-octadecenoic acid 

(oleic acid)

NOTE: cis configuration is the naturally present in all fatty acids while trans configuration is

produced as by-product by partially hydrogenation that produces a mix of trans and 

saturated bonds (solid at room temperature).



-

Last –CH3 in the 

hydrophobic tail





ESSENTIAL FATTY ACIDS



- Polyunsaturated fatty acids(ω-3 e ω-6)

- Monounsatured fatty acids (EVOO)





Eicosanoids: Prostaglandins, Leukotrienes, and Thromboxanes

• α-linolenic acid and linoleic acid, called the essential fatty acids (EFA), are 

necessary for specific biochemical functions and must be supplied in the diet.

• Linoleic acid is required for the biosynthesis of arachidonic acid, the precursor of a 

class of hormone-like molecules known as eicosanoids. 

• The eicosanoids include three groups of structurally related compounds: 

prostaglandins, leukotrienes, and thromboxanes.



ASPIRIN

• Eicosanoids are extremely potent biological molecules with hormone-like activity, 

although they do not fit the formal definition of a hormone (a substance produced in a 

specialized tissue and transported by the circulatory system to target tissues 

elsewhere in the body), they are clearly strong biological regulators with far-reaching 

effects.



Omega-3 essential Fatty Acids

salmon, albacore tuna, 
sardines, lake trout,
and mackerel

flax seed, soybeans, and 
canola, as well as in oil
made from these plants



Omega-6 essential Fatty Acids

It is intriguing to note that the omega-3 fatty acids are precursors of 

prostaglandins that exhibit anti-inflammatory effects, and the omega-6 

fatty acids are precursors of prostaglandins that have inflammatory 

effects. 

This has led researchers to suggest that the amount of omega-6 fatty 

acids in our diets should not exceed 2–4 times the amount of omega-3.
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Neutral glycerides or 

triglycerides

Glycerol
Fatty acid

Monoglyceride



Glycerides

Glycerides are lipid esters that contain the glycerol molecule and fatty acids.

➢ Esterification may occur at one, two, or all three positions, producing monoglycerides, 

diglycerides, or triglycerides.

➢ The esterification of glycerol with 3 fatty acids produces a neutral glyceride (nonionic and 

nonpolar).

➢ Otherwise, phosphoglycerides have a polar region, the phosphate group, in addition to the 

nonpolar fatty acid tails.



TRIGLYCERIDES



▪Completely nonpolar molecules, whose 
density is lower than that of water
▪Triglyceride can be constituted by 3 
saturated fatty acids, equal to or different 
from each other, e.g. 3 molecules of 
palmitic acid
▪In this case the tails of the three fatty 
acids "pack" tightly

▪Triglycerides can consist of 2 saturated 
fatty acids, and 1 monounsaturated, e.g. 
oleic acid
▪In this case the tails of the three fatty 
acids are NOT strictly packed because of the 
double bond in configuration "cis".
▪The fatty acid composition of a 
triglyceride strongly influences its physical 
state at physiological temperature

TRIGLYCERIDE STRUCTURE





Chemical Reactions of Fatty Acids

Esterification: fatty acids react with alcohols to form esters and water according

to the following general equation:

Addition at the double bond (hydrogenation): this generally involves the addition of 

hydrogen (H2) to the double bond of an unsaturated fatty acid.

Hydrogenation is used in the food industry to convert polyunsaturated vegetable oils 

into saturated solid fats (ex. margarine produced from by partial hydrogenation of 

linoleic acid present in corn oil or soybean oil).



(c) Saturated fatty acids in their fully extended form are packaged in a compact form, that is 

stabilized by many interactions between the hydrocarbon chains. 

(d) The presence of one or more doble cis bonds interferes with this arrangement and produces less 

stable aggregates. 

➢ The presence of double bonds (and the degree of unsaturation) reduces the melting point, while 

the length of the chain increases it. 

BIOLOGICAL CONSEQUENCE: MEMBRANE FLUIDITY DEPENDS ON THE STRUCTURE 

AND THE DEGREE OF UNSATURATION OF THE FATTY ACIDS IN PHOSPHOLIPIDS.

Doble bonds in cis configuration increase the fluidity.



• Membrane fluidity is influenced by presence/absence of 

unsaturated FA chains

• Fluidity of membranes is important for proper function

Lower fluidity:

Higher fluidity:



TRIGLYCERIDES FUNCTIONS 

▪In mammals most triglycerides are 
contained in adipose tissue, composed of 
specialized cells called adipocytes.

▪In adipocytes, triglycerides form oily 
droplets within the cytoplasm (in vacuoles).

▪In mammals, the adipose tissue is located 
immediately below the skin and in the 
abdominal cavity, where it serves as an 
energy storage and for thermal insulation.

▪ When fatty acids of triglycerides have to be 
used for energy purposes, they are hydrolyzed 
(i.e. detached from the glycerol and made free) 
by specific enzymes called lipases. 

▪ To reach the liver (the organ responsible 
for their catabolism) through the blood, the 
fatty acids need a carrier (proteins) because of 
their high hydrophobicity.



Fat mass, adipose tissue and energy stores

Data for a 70 kg lean subject. Subject with morbid obesity: x 8 TG

Adipose tissue triglycerides = 

120.000 kcal

Muscle triglycerides =

3000 kcal

Liver triglycerides = 450 kcal

Liver glycogen = 400 kcal

Muscle glycogen =

2500 kcal



Chemical Reactions of Glycerides (esters)

 Acid hydrolysis: Breaking the ester bond of a glyceride by the addition of a

water molecule in the presence of a strong acid. In acid hydrolysis of an ester, the 

products are a carboxylic acid (fatty acid, in this case) and an alcohol:

Saponification: Breaking the ester bond of a glyceride by the addition of a

water molecule in the presence of a strong base. In saponification, the

products are a carboxylic acid salt (fatty acid salt, in this case) and an alcohol:

The long-chain carboxylic 

acid salt or fatty acid salt 

that is the product of this 

reaction is a soap, a 

surfactant.
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PHOSPHOLIPIDS 

▪Phospholipids are characterized by having a phosphate 

group in the polar head of their molecule.

▪Made up of fatty acids + a molecule that acts as a 

skeleton (glycerol or sphingosine).

▪The skeleton can be of two types:

✓glycerol (glycerophospholipids)

✓sphingosine (sphingophospholipids)

▪These are the constituents of biological membranes, in 

which they play both structural and functional roles.

▪ Some of them are involved in the signal transduction of 

some intracellular pathways (e.g. PI3K/Akt).



• The most abundant in cell biological membranes

• Composed by glycerol, 2 fatty acids, phosphate 
group and an (amino) alcohol.

     

glycerol

PO4
¯ (amino) 

alcohol

Glycerophospholipids

Fatty acid

Fatty acid 



PHOSPHOGLYCERIDE STRUCTURE

Polar head

▪PHOSPHOGLYCERIDES are polar

lipids (amphipatics)

▪Glycerol is esterified:

-With 2 fatty acids (nonpolar tails)

-With a phosphate group (polar head)

▪The phosphate group in turn is esterified 

with another alcohol here indicated with X 

(included in the polar head)



PHOSPHOGLYCERIDES OR PHOSPHOACYLGLYCEROLS 



• Membrane fluidity is influenced by presence/absence of 

unsaturated FA chains

• Fluidity of membranes is important for proper function

Lower fluidity:

Higher fluidity:

The number of doble bonds in FA determines the fluidity of 

cell plasma membranes



Other glycerides, 

which do not 

contain a 

phosphate 

group, but 

sugars, are 

galactolipids and 

sulphatides, 

present in 

membranes of 

plant cells



polar headNonpolar tail

Phosphatydilethanolamine 

O
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C O
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CH2
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H

NH3

+
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Glycerophospholipids are amphipatic 

molecules that make up the membranes
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Sphingosine

Sphingolipids

• They are similar to phosphoglycerides but not derived from glycerol.

• They are derived from sphingosine, a long-chain, nitrogen-containing (amino) 

alcohol + fatty acid + a phosphate group linked with an amino alcohol.

• Like phospholipids, sphingolipids are amphipathic, having a polar head group 

and two nonpolar hydrocarbon tails, one of which is derived from a fatty acid.

• The sphingolipids include sphingomyelins, glycosphingolipids and 

gangliosides.

PO4
¯ (amino)

alcohol

fatty acid



1 2
3

Derived from sphingosine, an 
unsaturated 18-C amino alcohol: C-1, 
2,  3 structure "resembles" glycerol

SPHINGOLIPID STRUCTURE

1

2
3

C2: amide bond with a 
fatty acid (usually
saturated)

C1: OH esterified with 
phosphocholine

C3: no addition, because 
sphingosine itself has a long chain 
in this position.Sphingosine

Sphingomyelin



Other sphingolipids 

do not contain 

phosphate, but 

carbohydrates (they 

are glycolipids, not 

phospholipids)



Sphingomyelins

➢ They are found in abundance in the myelin sheath that 

surrounds and insulates axons in the central nervous system

The sphingomyelins are the only class of sphingolipids that are also 

phospholipids.

In sphingomyelin, the acyl group of the fatty acid is bonded to sphingosine 

through an amide bond while the phosphate group con be esterified with 

choline or ethanolamine.



GLYCERO- and SPHINGO-PHOSPHOLIPIDS are the 

constituents of  CELL MEMBRANES

Glycero- and sphingo-phospholipids have not significant differences in their 
structure and function; usually, sphingo-phospholipids are more saturated than 
glycerophospholipids and are more abundant in nervous system cells.

C
O

D
A

 D
E

L
L

A
 S

F
IN

G
O

S
IN

A

sphingosine

Phospholipids form a two-

dimensional solvent for membrane 

proteins and polar heads can interact 

with them specifically



▪ Sphingolipids can act as

cell surface antigens, 

defining various blood

types.

▪ The human blood group is

determined by the sugars

present in the sphingolipids

of the PM of erythrocytes.

▪ If we have in our DNA the 

gene that encodes for the 

protein that transfers a N-

acetylgalactosamine group 

to the sphingolipid, we have

the antigen A.

A, B, AB and 0 blood types



Steroids

The steroids are members of a large, diverse collection of lipids called the 

“isoprenoids”. All of these compounds are built from one or more 5-carbon units 

called isoprene.

Terpene is the general term for lipids that are synthesized from isoprene

units. Examples of terpenes include steroid hormones (e.g. estrogens), lipid-

soluble vitamins (A,D,E and K), chlorophyll, and pigments.

All steroids contain the steroid nucleus (steroid carbon skeleton).



Alkenes in nature

TERPENES

Terpenes (or polyenes) are alkenes with several double bonds, and there are a 

surprising number of these molecules found in nature. Although they have wildly 

different properties and functions, they are built from one or more five-carbon units 

called isoprene (IUPAC 2-methyl -1,3 – butene).

The molecules produced from isoprene are called isoprenoids, or terpenes. Terpenes 

include chlorophyll and carotenoid pigments that function in photosynthesis; and the 

lipid-soluble vitamins A, D, E, and K.

Retinol, is a form of vitamin A; it is able to penetrate the outer layers of skin and 

stimulate the formation of collagen and elastin.

11-cis-retinal, a derivative of Retinol, is involved in the eye’s ability to see under low 

light conditions.



Alkenes in nature

TERPENES

VITAMIN A



▪It is an amphipathic molecule and is 

readily soluble in the hydrophobic 

region of membranes.

▪In its “free” form, it is involved in 

the regulation of the fluidity of the 

membrane as a result of the nonpolar 

fused ring. However, the hydroxyl 

group is polar and functions like the 

polar heads of sphingolipids and 

phospholipids.

▪It may also be esterified with a fatty 

acid, becoming hydrophobic due to the 

loss of the group –OH.

CHOLESTEROL STRUCTURE

amphipatic

molecule, 

which 

constitutes the 

membranes

← non-polar molecule, 

hydrophobic





CHOLESTEROL FUNCTIONS

▪ Essential component of plasma membranes, it regulates membrane

fluidity

▪ Precursor of bile acids, (cholate and chenodeoxycholate).

Synthesized in the liver, stored in the gallbladder (main constituents 

of bile) and released in the small intestine, where these emulsifying 

agents have the task of solubilizing lipids from the diet.

▪Precursor of sexual steroid hormones: progesterone (hormone 

associated with pregnancy), testosterone (male sex hormone found in 

the testes), estrogens (female sex hormone).

▪Precursor of corticosteroid hormones: aldosterone (participates in

blood sodium ion levels regulation), cortisone (promotes glycogen

synthesis, gluconeogenesis and inhibits inflammatory responses)

▪Vit D precursor: 7-dehydrocholesterol, present in the epidermis, 

when irradiated by sunlight it converts to cholecalciferol, vit D3



Cholesterol modulates the fluidity of the membranes: 
➢ reducing it at high or medium temperatures, and increasing it at low 

temperatures;
➢ limits the movement of unsaturated fatty acid chains, but makes long 

saturated fatty acid chains more fluid. 

CHOLESTEROL AND PLASMA MEMBRANES



SOURCES OF CHOLESTEROL

Almost equal amount of cholesterol is derived from diet (eggs, dairy, meat) and 

synthesis in the body 

The majority of cholesterol is synthesized in the liver, which 

produces ~50% of the total daily cholesterol requirement (~1 gr)



Almost equal amount of cholesterol is derived from diet (eggs, dairy, 

meat) and synthesis in the body.



Lipids are only sparingly soluble in water, and the movement of lipids from one 

organ to another through the bloodstream requires a transport system that uses

plasma lipoproteins.

Lipoprotein particles are spheres that consist of a core of hydrophobic lipids 

surrounded by an outer layer or shell of amphipathic proteins, phospholipids, and 

cholesterol.

PLASMA LIPOPROTEINS

There are four major classes of human plasma lipoproteins:

• Chylomicrons, that carry dietary triglycerides and cholesterol 

from the intestine to liver and other tissues. 

• Very low density lipoproteins (VLDL) that bind triglycerides 

synthesized in the liver and carry them to adipose and other tissues 

for storage.

• Low-density lipoproteins (LDL) that carry cholesterol and TG 

from the liver to peripheral tissues and regulates cholesterol levels 

in those tissues. These are richest in cholesterol.

• High-density lipoproteins (HDL) that transport cholesterol from 

peripheral tissues to the liver.











The Roles of VLDL, LDL, and HDL Lipoproteins



Int. J. Mol. Sci. 2022, 23(8), 4300; https://doi.org/10.3390/ijms23084300

https://www.google.com/search?q=VLDL+LDL+function&source=lmns&tbm

=vid&bih=911&biw=1920&rlz=1C1GCEU_itIT1060IT1060&hl=it&sa=X&ved=2a
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WAXES

▪These are long-chain saturated and unsaturated fatty acid esters (C14 to C36) 
with long-chain alcohols (C16 to C30), with high melting points (60-100°C). These 
are solid at room temperature, due to their high molar masses.

https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcRkGvzVdLBVazeo7T8kSb3pX1LOQSA1vn-vebdALG2aaHACKDKx

Palmitic acid, a major component of beeswax to 

build honeycomb cells

▪Because the long hydrocarbon tails are extremely 
hydrophobic, waxes are completely insoluble in water.

▪In plants, waxes cover the external parts, like epidermis 
of leaves and fruits, to prevent the loss of water.

▪Lanolin, which serves as a protective coating for hair 
and skin, is used in skin creams and surfactants. 
Carnauba wax is used in car polish.

https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcSrz_VLUigPvgA6PkfStTMx3RH_FXCNLHXHxeUVJBV9Z8_PBzIX
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