
Lipid knowledge for the personal care industry

Introduction to 
Lipid Chemistry

Benjamin Schwartz

Ontario SCC Education Day

September 18, 2018



2

ñLipids are fatty acids and their derivatives, and substances related 
biosynthetically or functionally to these compoundsò 
(According to W.W. Christie, http://lipidlibrary.aocs.org )

Including:

Fatty acids and their esters with simple alcohols

Glycerides (mono - , di - and tri -acylglycerols )

Sterols and sterol esters (incl. cholesterol, phytosterols etc.)

Waxes and wax esters (incl. lanolin, bees wax etc.)

Tocopherols (Vitamin E)

Complex lipids (phospholipids and glycolipids)

What is a Lipid?

http://lipidlibrary.aocs.org/
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Where do plant lipids come from?

Storage of nutrients 

Embryo 

Pigment layerShell

Protein grains 

Fat droplets

Cell wall

N

Seed or Kernel
Fat cell
(lipocyte)



4

What are vegetable oils & fats?

Component Content Function in plant

Triglycerides 90 ï100 % Energy source

Di- and monoglycerides 0 ï5 % Breakdown products

Fatty acids 0 ï1 % Breakdown products
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Component Content Function in plant

Aldehydes, ketones, 
hydrocarbons

ppb ïppm levels Oxidation products

Phospholipids 0 - 1 % Membrane lipids

Sterols, sterol esters 500 - 15000 ppm Membrane lipids

Tocopherols, tocotrienols 0 ï3000 ppm Antioxidants

Other unsaponifiables 0 ï10 %
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Esters are formed from fatty
acids and alcohols

Alcohol

Fatty acid
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Esters are formed from fatty
acids and alcohols

Alcohol

Fatty acid

Ester bond

(Formed by 
dehydration synthesis)

H ïfrom alcohol
OH ïfrom acid
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Esters are formed from fatty
acids and alcohols
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Triglycerides are complex esters 
of fatty acids with glycerol

Glycerol

Saturated fatty acid

Monounsaturated fatty acid

Polyunsaturated fatty acid

Natural FAôs~ 20 
Possible TGôs= n 3

Ý 8000 possible TGôs

sn-1

sn-2

sn-3
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Oils are liquid, fats are solid
(kind of)
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Most common natural fatty acids

Lauric acid , 12 carbons

Oleic acid , 18 carbons , 1 double bond

Linoleic acid , 18 carbons , 2 double bonds

Stearic acid, 18 carbons

Elaidic acid , 18 carbons , 1 double bond

Palmitic acid , 16 carbons
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Alpha ïomega versus 1ï18: 
the naming of unsaturated fatty acids

C18:2 Linoleic acid (n -6) or 9,12 -octadecadienoic acid

C18:3 Ŭ-Linolenic acid (n -3) or 9,12,15 -octadecatrienoic acid

18

C18:1 Oleic acid (n -9) or cis -9-octadecenoic acid
18


