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วัตถุประสงค์
• เข้าใจและสามารถอธิบายลักษณะทางเคมีของ lipid 
ได้

• เข้าใจหลักการ lipid nomenclature และสามารถ
เรียกช่ือ lipid ได้อย่างถูกต้อง

• เข้าใจและสามารถอธิบายปฏิกิริยาเคมีของ lipid ได้
• เข้าใจและสามารถอธิบายลักษณะของ lipid ที่พบใน
ร่างกายและในชีวิตประจําวันได้



Lipid
o Biomolecule
o Many forms: 

• Acids: Fatty acids
• Alcohol: Glycerol
• Ester: TAG, Wax
• etc.

o Not biopolymer
o No building bock
o Non/Less water 

soluble
o Non/Less polar
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Lipid
4 major groups
1. Derivative of lipids 

: combine à simple or compound lipid
- Fatty acids + Glycerol

1.Simple lipids
- TAG and Wax

3.  Compound lipids
- Phospholipids, Sphingolipids, Glycolipids, Lipoprotein

4.Miscellaneous lipid
- Sterol, Terpene, Prostaglandin, Vit-A, D, E, K
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Fatty acids 
Non-polarPolarDerivative lipids

Carboxylic acids with hydrocarbon 
chain (4-36 C)
Saturated FA Unsaturated FA
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unsaturated fatty acids of these lengths are oily liquids. 
This difference in melting points is due to different 
degrees of packing of the fatty acid molecules (Fig. 
10–2). In the fully saturated compounds, free rotation 
around each carbon–carbon bond gives the hydrocarbon 
chain great flexibility; the most stable conformation is the 
fully extended form, in which the steric hindrance of 
neighboring atoms is minimized. These molecules can 
pack together tightly in nearly crystalline arrays, with 
atoms all along their lengths in van der Waals contact 
with the atoms of neighboring molecules. In unsaturated 
fatty acids, a cis double bond forces a kink in the hydro-
carbon chain. Fatty acids with one or several such kinks 
cannot pack together as tightly as fully saturated fatty 
acids, and their interactions with each other are there-
fore weaker. Because less thermal energy is needed to 
disorder these poorly ordered arrays of unsaturated fatty 
acids, they have markedly lower melting points than sat-
urated fatty acids of the same chain length (Table 10–1).
 In vertebrates, free fatty acids (unesterified fatty 
acids, with a free carboxylate group) circulate in the 
blood bound noncovalently to a protein carrier, serum 
albumin. However, fatty acids are present in blood 
plasma mostly as carboxylic acid derivatives such as 

OCHPCHOCHPCHO), but are separated by a meth-
ylene group: OCHPCHOCH2OCHPCHO (Fig. 10–1b). 
In nearly all naturally occurring unsaturated fatty acids, 
the double bonds are in the cis configuration. Trans 
fatty acids are produced by fermentation in the rumen 
of dairy animals and are obtained from dairy products 
and meat.

KEY CONVENTION: The family of polyunsaturated fatty 
acids (PUFAs) with a double bond between the third 
and fourth carbon from the methyl end of the chain 
are of special importance in human nutrition. Because 
the physiological role of PUFAs is related more to the 
position of the first double bond near the methyl end 
of the chain than to the carboxyl end, an alternative 
nomenclature is sometimes used for these fatty acids. 
The carbon of the methyl group—that is, the carbon 
most distant from the carboxyl group—is called the 
! (omega) carbon and is given the number 1 (Fig. 10–1b). 
In this convention, PUFAs with a double bond between 
C-3 and C-4 are called omega-3 (!-3) fatty acids, 
and those with a double bond between C-6 and C-7 are 
omega-6 (!-6) fatty acids. ■

Humans require but do not have the enzymatic 
capacity to synthesize the omega-3 PUFA 

"-linolenic acid (ALA; 18:3(D9,12,15), in the standard 
convention), and must therefore obtain it in the diet. 
From ALA, humans can synthesize two other omega-3 
PUFAs important in cellular function: eicosapentaenoic 
acid (EPA; 20:5(D5,8,11,14,17), shown in Fig. 10–1b) and 
docosahexaenoic acid (DHA; 22:6(D4,7,10,13,16,19)). An 
imbalance of omega-6 and omega-3 PUFAs in the diet is 
associated with an increased risk of cardiovascular dis-
ease. The optimal dietary ratio of omega-6 to omega-3 
PUFAs is between 1:1 and 4:1, but the ratio in the diets 
of most North Americans is closer to 10:1 to 30:1. The 
“Mediterranean diet,” which has been associated with 
lowered cardiovascular risk, is richer in omega-3 PUFAs, 
obtained in leafy vegetables (salads) and fish oils. The 
latter oils are especially rich in EPA and DHA, and fish 
oil supplements are often prescribed for individuals 
with a history of cardiovascular disease. ■
 The physical properties of the fatty acids, and of 
compounds that contain them, are largely determined 
by the length and degree of unsaturation of the hydro-
carbon chain. The nonpolar hydrocarbon chain accounts 
for the poor solubility of fatty acids in water. Lauric acid 
(12:0, Mr 200), for example, has a solubility in water of 
0.063 mg/g—much less than that of glucose (Mr 180), 
which is 1,100 mg/g. The longer the fatty acyl chain and 
the fewer the double bonds, the lower is the solubility in 
water. The carboxylic acid group is polar (and ionized at 
neutral pH) and accounts for the slight solubility of 
short-chain fatty acids in water.
 Melting points are also strongly influenced by the 
length and degree of unsaturation of the hydrocarbon 
chain. At room temperature (25 8C), the saturated fatty 
acids from 12:0 to 24:0 have a waxy consistency, whereas 

FIGURE 10–2 The packing of fatty acids into stable aggregates. The 
extent of packing depends on the degree of saturation. (a) Two repre-
sentations of the fully saturated acid stearic acid, 18:0 (stearate at pH 
7), in its usual extended conformation. (b) The cis double bond (red) in 
oleic acid, 18:1(D9) (oleate), restricts rotation and introduces a rigid 
bend in the hydrocarbon tail. All other bonds in the chain are free to 
rotate. (c) Fully saturated fatty acids in the extended form pack into 
nearly crystalline arrays, stabilized by many hydrophobic interactions. 
(d) The presence of one or more fatty acids with cis double bonds (red) 
interferes with this tight packing and results in less stable aggregates.
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 triacylglycerols with unsaturated fatty acids and thus 
are liquids at room temperature. Triacylglycerols con-
taining only saturated fatty acids, such as tristearin, the 
major component of beef fat, are white, greasy solids at 
room temperature.
 When lipid-rich foods are exposed too long to the 
oxygen in air, they may spoil and become rancid. The 
unpleasant taste and smell associated with rancidity 
result from the oxidative cleavage of double bonds in 
unsaturated fatty acids, which produces aldehydes and 
carboxylic acids of shorter chain length and therefore 
higher volatility; these compounds pass readily through 
the air to your nose. To improve the shelf life of vegeta-
ble oils used in cooking, and to increase their stability at 
the high temperatures used in deep-frying, commercial 
vegetable oils are prepared by partial hydrogenation. 
This process converts many of the cis double bonds in 
the fatty acids to single bonds and increases the melting 
temperature of the oils so that they are more nearly 
solid at room temperature (margarine is produced from 
vegetable oil in this way). Partial hydrogenation has 
another, undesirable, effect: some cis double bonds are 
converted to trans double bonds. There is now strong 
evidence that dietary intake of trans fatty acids (often 
referred to simply as “trans fats”) leads to a higher inci-
dence of cardiovascular disease, and that avoiding these 
fats in the diet substantially reduces the risk of coronary 
heart disease. Dietary trans fatty acids raise the level of 
triacylglycerols and of LDL (“bad”) cholesterol in the 
blood, and lower the level of HDL (“good”) cholesterol, 
and these changes alone are enough to increase the risk 
of coronary heart disease. But trans fatty acids may 
have further adverse effects. They seem, for example, 
to increase the body's inflammatory response, which is 
another risk factor for heart disease. (See Chapter 21 
for a description of LDL and HDL—low-density and 
high-density lipoprotein—cholesterol and their health 
effects.)
 Many fast foods are deep-fried in partially hydroge-
nated vegetable oils and therefore contain high levels of 
trans fatty acids (Table 10–2). In view of the detrimental 
effects of these fats, some countries (Denmark, for 
example) and some cities (New York City and Philadel-
phia) severely restrict the use of partially hydrogenated 
oils in restaurants. French fries prepared in a chain fast-
food restaurant in Denmark now contain almost no 
detectable trans fatty acids, whereas the same product 
prepared in the United States contains 5 to 10 g of trans 
fatty acids per serving (Table 10–2). The deleterious 
effects of trans fats occur at intakes of 2 to 7 g/day (20 
to 60 kcal in a daily caloric intake of 2,000 kcal; note that 
a nutritional Calorie is the equivalent of the kilocalorie 
used by chemists and biochemists, so a 2,000 Calorie 
diet is the equivalent of a 2,000 kcal diet). A single serv-
ing of french fries in a U.S. restaurant may contain this 
amount of trans fatty acid! Many other prepared foods, 
baked goods, and snacks on the shelves of supermarkets 
have comparably high levels of trans fats. ■

sugars, and oxidation of triacylglycerols yields more 
than twice as much energy, gram for gram, as the oxida-
tion of carbohydrates. Second, because triacylglycerols 
are hydrophobic and therefore unhydrated, the organ-
ism that carries fat as fuel does not have to carry the 
extra weight of water of hydration that is associated 
with stored polysaccharides (2 g per gram of polysac-
charide). Humans have fat tissue (composed primarily 
of adipocytes) under the skin, in the abdominal cavity, 
and in the mammary glands. Moderately obese people 
with 15 to 20 kg of triacylglycerols deposited in their 
adipocytes could meet their energy needs for months by 
drawing on their fat stores. In contrast, the human body 
can store less than a day’s energy supply in the form of 
glycogen. Carbohydrates such as glucose do offer cer-
tain advantages as quick sources of metabolic energy, 
one of which is their ready solubility in water.
 In some animals, triacylglycerols stored under the 
skin serve not only as energy stores but as insulation 
against low temperatures. Seals, walruses, penguins, 
and other warm-blooded polar animals are amply pad-
ded with triacylglycerols. In hibernating animals (bears, 
for example), the huge fat reserves accumulated before 
hibernation serve the dual purposes of insulation and 
energy storage (see Box 17–1).

Partial Hydrogenation of Cooking Oils Produces 
Trans Fatty Acids

Most natural fats, such as those in vegetable oils, 
dairy products, and animal fat, are complex mix-

tures of simple and mixed triacylglycerols. These con-
tain a variety of fatty acids differing in chain length and 
degree of saturation (Fig. 10–5). Vegetable oils such as 
corn (maize) and olive oil are composed largely of 

FIGURE 10–5 Fatty acid composition of three food fats. Olive oil, butter, 
and beef fat consist of mixtures of triacylglycerols, differing in their fatty 
acid composition. The melting points of these fats—and hence their 
physical state at room temperature (25 8C)—are a direct function of 
their fatty acid composition. Olive oil has a high proportion of long-chain 
(C16 and C18) unsaturated fatty acids, which accounts for its liquid state 
at 25 8C. The higher proportion of long-chain (C16 and C18) saturated 
fatty acids in butter increases its melting point, so butter is a soft solid at 
room temperature. Beef fat, with an even higher proportion of long-chain 
saturated fatty acids, is a hard solid.
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synthesis of these compounds, which involves succes-
sive condensations of two-carbon (acetate) units.
 There is also a common pattern in the location of 
double bonds; in most monounsaturated fatty acids 
the double bond is between C-9 and C-10 (D9), and 
the other double bonds of polyunsaturated fatty acids 
are generally D12 and D15. (Arachidonic acid is an 
exception to this generalization.) The double bonds of 
polyunsaturated fatty acids are almost never conju-
gated (alternating single and double bonds, as in 

specified relative to the carboxyl carbon, numbered 1, 
by superscript numbers following D (delta); a 20-carbon 
fatty acid with one double bond between C-9 and C-10 
(C-1 being the carboxyl carbon) and another between 
C-12 and C-13 is designated 20:2(D9,12). ■

 The most commonly occurring fatty acids have even 
numbers of carbon atoms in an unbranched chain of 12 
to 24 carbons (Table 10–1). As we shall see in Chapter 21, 
the even number of carbons results from the mode of 

 Solubility at 30 8C 
 (mg/g solvent)Carbon    Common name Melting

skeleton Structure* Systematic name† (derivation) point (8C) Water Benzene

12:0 CH3(CH2)10COOH n-Dodecanoic acid Lauric acid  44.2 0.063 2,600
    (Latin laurus,
    “laurel plant”)

14:0 CH3(CH2)12COOH n-Tetradecanoic acid Myristic acid  53.9 0.024 874
    (Latin Myristica, 
    nutmeg genus)

16:0 CH3(CH2)14COOH n-Hexadecanoic acid Palmitic acid  63.1 0.0083 348
    (Latin palma, 
    “palm tree”)

18:0 CH3(CH2)16COOH n-Octadecanoic acid Stearic acid  69.6 0.0034 124
    (Greek stear, 
    “hard fat”)

20:0 CH3(CH2)18COOH n-Eicosanoic acid Arachidic acid  76.5
    (Latin Arachis, 
    legume genus)

24:0 CH3(CH2)22COOH n-Tetracosanoic acid Lignoceric acid  86.0
    (Latin lignum, 
    “wood” 1 cera, 
    “wax”)

16:1(D9) CH3(CH2)5CHP cis-9-Hexadecenoic Palmitoleic acid 1 to –0.5
  CH(CH2)7COOH  acid

18:1(D9) CH3(CH2)7CHP cis-9-Octadecenoic Oleic acid (Latin 13.4
  CH(CH2)7COOH  acid  oleum, “oil”)

18:2(D9,12) CH3(CH2)4CHP cis-,cis-9,12- Linoleic acid 1–5
  CHCH2CHP  Octadecadienoic  (Greek linon,
  CH(CH2)7COOH  acid  “flax”)

18:3(D9,12,15) CH3CH2CHP cis-,cis-,cis-9,12,15- a-Linolenic acid 211
  CHCH2CHP  Octadecatrienoic
  CHCH2CHP  acid
  CH(CH2)7COOH 

20:4(D5,8,11,14) CH3(CH2)4CHP cis-,cis-,cis-,   Arachidonic acid 249.5
  CHCH2CHP  cis-5,8,11,14-
  CHCH2CHP  Icosatetraenoic
  CHCH2CHP  acid
  CH(CH2)3COOH

*All acids are shown in their nonionized form. At pH 7, all free fatty acids have an ionized carboxylate. Note that numbering of carbon atoms begins at the carboxyl carbon.
†The prefix n- indicates the “normal” unbranched structure. For instance, “dodecanoic” simply indicates 12 carbon atoms, which could be arranged in a variety of branched 
forms; “n-dodecanoic” specifies the linear, unbranched form. For unsaturated fatty acids, the configuration of each double bond is indicated; in biological fatty acids the 
configuration is almost always cis.

TABLE 10–1 Some Naturally Occurring Fatty Acids: Structure, Properties, and Nomenclature
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Δ (delta, from COOH-end) and ω (omega, from CH-end) 
are used for the position of double bond
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From COOH 10:1 Δ4
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Essential fatty acids

Poly unsaturated fatty acid (PUFA)
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PUFAs

DHA: structure of brain and nerve tissue
EPA: Prostaglandin, Thromboxane
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Physical Properties of FA
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 Amphipathic compounds contain regions that 
are polar (or charged) and regions that are nonpolar 
(Table 2–2). When an amphipathic compound is mixed 
with water, the polar, hydrophilic region interacts favor-
ably with the water and tends to dissolve, but the non-
polar, hydrophobic region tends to avoid contact with the 
water (Fig. 2–7a). The nonpolar regions of the mole-
cules cluster together to present the smallest hydropho-
bic area to the aqueous solvent, and the polar regions 
are arranged to maximize their interaction with the sol-
vent (Fig. 2–7b). These stable structures of amphipa-
thic compounds in water, called micelles, may contain 
hundreds or thousands of molecules. The forces that 

FIGURE 2–7 Amphipathic compounds in aqueous solution. (a) Long-
chain fatty acids have very hydrophobic alkyl chains, each of which is 
surrounded by a layer of highly ordered water molecules. (b) By cluster-
ing together in micelles, the fatty acid molecules expose the smallest 
possible hydrophobic surface area to the water, and fewer water mole-
cules are required in the shell of ordered water. The energy gained by 
freeing immobilized water molecules stabilizes the micelle.

molecules in their immediate vicinity, but polar or 
charged solutes (such as NaCl) compensate for lost 
water-water hydrogen bonds by forming new solute-
water interactions. The net change in enthalpy (DH) 
for dissolving these solutes is generally small. Hydro-
phobic solutes, however, offer no such compensation, 
and their addition to water may therefore result in a 
small gain of enthalpy; the breaking of hydrogen bonds 
between water molecules takes up energy from the 
system, requiring the input of energy from the sur-
roundings. In addition to requiring this input of energy, 
dissolving hydrophobic compounds in water produces a 
measurable decrease in entropy. Water molecules in 
the immediate vicinity of a nonpolar solute are con-
strained in their possible orientations as they form a 
highly ordered cagelike shell around each solute mole-
cule. These water molecules are not as highly oriented 
as those in clathrates, crystalline compounds of non-
polar solutes and water, but the effect is the same in 
both cases: the ordering of water molecules reduces 
entropy. The number of ordered water molecules, and 
therefore the magnitude of the entropy decrease, is 
proportional to the surface area of the hydrophobic 
solute enclosed within the cage of water molecules. 
The free-energy change for dissolving a nonpolar solute 
in water is thus unfavorable: DG 5 DH 2 T DS, where 
DH has a positive value, DS has a negative value, and 
DG is positive.
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2. melting point
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C ⇧ M.T. ⇧
= bond ⇧ M.T. ⇩
M.T. cis < trans



Chemical properties of FA

1. Acid + Base ➝ Salt + H2O

2. Acid + Alcohol ➝ Ester + H2O

3. Addition rx. (at double bond)
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Triacylglycerol 
Simple lipids 
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lower specific gravities than water, which explains why 
mixtures of oil and water (oil-and-vinegar salad dress-
ing, for example) have two phases: oil, with the lower 
specific gravity, floats on the aqueous phase.

Triacylglycerols Provide Stored Energy and Insulation
In most eukaryotic cells, triacylglycerols form a separate 
phase of microscopic, oily droplets in the aqueous cyto-
sol, serving as depots of metabolic fuel. In vertebrates, 
specialized cells called adipocytes, or fat cells, store 
large amounts of triacylglycerols as fat droplets that 
nearly fill the cell (Fig. 10–4a). Triacylglycerols are also 
stored as oils in the seeds of many types of plants, 
 providing energy and biosynthetic precursors during 
seed germination (Fig. 10–4b). Adipocytes and germi-
nating seeds contain lipases, enzymes that catalyze the 
hy drolysis of stored triacylglycerols, releasing fatty acids 
for export to sites where they are required as fuel.
 There are two significant advantages to using tri-
acylglycerols as stored fuels, rather than polysaccha-
rides such as glycogen and starch. First, the carbon 
atoms of fatty acids are more reduced than those of 

esters or amides. Lacking the charged carboxylate 
group, these fatty acid derivatives are generally even 
less soluble in water than are the free fatty acids.

Triacylglycerols Are Fatty Acid Esters of Glycerol
The simplest lipids constructed from fatty acids are the 
triacylglycerols, also referred to as triglycerides, fats, 
or neutral fats. Triacylglycerols are composed of three 
fatty acids each in ester linkage with a single glycerol 
(Fig. 10–3). Those containing the same kind of fatty 
acid in all three positions are called simple triacylglycer-
ols and are named after the fatty acid they contain. 
Simple triacylglycerols of 16:0, 18:0, and 18:1, for exam-
ple, are tripalmitin, tristearin, and triolein, respectively. 
Most naturally occurring triacylglycerols are mixed; 
they contain two or three different fatty acids. To name 
these compounds unambiguously, the name and posi-
tion of each fatty acid must be specified.
 Because the polar hydroxyls of glycerol and the 
polar carboxylates of the fatty acids are bound in ester 
linkages, triacylglycerols are nonpolar, hydrophobic 
molecules, essentially insoluble in water. Lipids have 

FIGURE 10–3 Glycerol and a triacylglycerol. The mixed triacylglycerol 
shown here has three different fatty acids attached to the glycerol back-
bone. When glycerol has different fatty acids at C-1 and C-3, C-2 is a 
chiral center (p. 17).

FIGURE 10–4 Fat stores in cells. (a) Cross section of human white adi-
pose tissue. Each cell contains a fat droplet (white) so large that it 
squeezes the nucleus (stained red) against the plasma membrane. (b) 
Cross section of a cotyledon cell from a seed of the plant Arabidopsis. 
The large dark structures are protein bodies, which are surrounded by 
stored oils in the light-colored oil bodies.
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lower specific gravities than water, which explains why 
mixtures of oil and water (oil-and-vinegar salad dress-
ing, for example) have two phases: oil, with the lower 
specific gravity, floats on the aqueous phase.

Triacylglycerols Provide Stored Energy and Insulation
In most eukaryotic cells, triacylglycerols form a separate 
phase of microscopic, oily droplets in the aqueous cyto-
sol, serving as depots of metabolic fuel. In vertebrates, 
specialized cells called adipocytes, or fat cells, store 
large amounts of triacylglycerols as fat droplets that 
nearly fill the cell (Fig. 10–4a). Triacylglycerols are also 
stored as oils in the seeds of many types of plants, 
 providing energy and biosynthetic precursors during 
seed germination (Fig. 10–4b). Adipocytes and germi-
nating seeds contain lipases, enzymes that catalyze the 
hy drolysis of stored triacylglycerols, releasing fatty acids 
for export to sites where they are required as fuel.
 There are two significant advantages to using tri-
acylglycerols as stored fuels, rather than polysaccha-
rides such as glycogen and starch. First, the carbon 
atoms of fatty acids are more reduced than those of 

esters or amides. Lacking the charged carboxylate 
group, these fatty acid derivatives are generally even 
less soluble in water than are the free fatty acids.
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Ester
Glycerol + 3 FA
Esterification



tristerin

Nomenclature of triacylglycerol
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Different  FA oleostearopalmitin

Nomenclature of triacylglycerol
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Physical Properties of TAG
1. Water insoluble (nonpolar)

2. Boiling & melting point (depend on FA 
composition)
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unsat. FA---> liquid at room temp

sat.FA --> solid at room temp
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1. Saponification rx.

TAG + Base --> Glycerol + Soap

Chemical properties of TAG
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Soap (amphipatic)

Mechanism of soap
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2. Addition rx. Hydrogenation
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2. Addition rx.

Hydrogenation

Magarine

Vegetable or Animal 
oil
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Halogenation ex.iodination
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3. oxidation

Rancidity Oxidation of fats, 
generally known as rancidity, 
is caused by a biochemical 
reaction between fats and 
oxygen. Long-chain fatty acids 
are degraded and short-chain 
compounds are formed. One of 
the reaction products is butyric 
acid, which causes the 
typical rancid taste.
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Wax
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Compound lipid

amphipathic

Phospholipid
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Phosphatidyl choline Phosphatidyl 

ethanolamine
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Phosphatidyl serinePhosphatidyl inositol
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Phosphatidyl choline synthesis
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Lipid bilayer

34



liposome
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Sphingolipids

Alcohol (sphingosine, not glycerol) 
amphipathic molecule
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พบที&เยื&อสมอง และประสาท
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Glycosphingolipids
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ganglioside เป็น ceramide ที&มี polar 

head group เป็น complex 

oligosaccharide, เช่น sialic acid
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Glycolipids Antigen at rbc surface

41



Fluid mosaic model
42



cerebroside is a sphingolipid (ceramide) with a 
monosaccharide such as glucose or galactose as 
polar head group.
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ganglioside is a ceramide with a 
polar head group that is a 
complex oligosaccharide, 
including the acidic sugar 
derivative sialic acid

44



Terpenes

Miscellaneous lipid

Pine resin



Terpenes are made from the polymerization of 
isoprene.
Terpenes contain double bonds, which gives the 
molecule the ability to undergo cyclization.
Squalene, the precursor of steroids, is a terpene
that consists of 6 isoprene subunits. A complex 
self-cyclization reaction converts squalene to 
make steroids.
Squalene is classified as a triterpene. Triterpene = 
6 isoprene subunits. Diterpene = 4 units. 
Monoterpene = 2 units.

Terpenes



Steroids
Steroids are 
made from 
the cyclization
of squalene, 
which is a 
terpene.



Cholesterol

Perhydrocyclopentanophenanthrene ring





Temperature 
buffer



Plant sterols



(1) The inflammatory response (rheumatoid arthritis).

(2) The production of pain and fever.

(3) The regulation of blood pressure.

(4) The induction of blood clotting.

(5) The control of several reproductive functions such as 
the induction of labor.

(6) The regulation of the sleep / wake cycle.

Eicosanoids
like hormones, have profound physiological effects at
very, very low concentrations.

eicosa = 20



NSAIDS



Leukotrienes

Prostaglandin



Thromboxanes



Role of lipids

1.Energy storage - triacylglycerol

Adipose tissue

2.Composition of biological 
membrane -phospholipid



3.Transport nonpolar compounds -vit A D E K

CH3

CH3

CH3 CH3 CH3

CH3 CH3 CH3

H3 C

CH3

H3 C CH3

CH3

CH3 CH3

H3 C CH3

CH3

CH3 CH3

CH2OH

Oxidation

C    H
O

Retainal

Retinol (Vitamin A)

- 2H

4. Insulators

5. Signals, hormones
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