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The substrate is a glycerophospholipid (phospholipid) because it consists 
of:
- a glycerol backbone esterified to two fatty acids
- and a third carbon linked to a phosphate group

Reminder - slide 17 from the course:
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Cholesterol-palmitate

Not all lipids are equally hydrophobic !



On a polar silica column, the less polar molecules are eluted first using nonpolar solvents, while more polar molecules remain 
adsorbed longer.
1. Triglyceride:
– Very nonpolar (all fatty acid chains are esterified with no free polar group).
2. Cholesterol-palmitate (cholesterol esterified with a fatty acid):
– Generally nonpolar; the ester function slightly increases polarity, but overall remains low.
3. Cholesterol:
– Mainly hydrophobic with one hydroxyl group, making it slightly more polar than its ester.
4. Palmitic acid:
– Contains a free carboxyl group (acid), which increases its polarity.
5. Phosphatidylcholine:
– Contains a phosphate group and a charged head (zwitterionic), making it the most polar molecule of the mixture.

Summary (from first eluted to last):
Triglyceride < Cholesterol-palmitate < Cholesterol < Palmitic acid < Phosphatidylcholine
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    Glycerol
      │
    --------

[P or O] [P or O] [P or O]
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Triacylglycerols

C1 C2 C3

A triacylglycerol is formed when three fatty acids are esterified to the hydroxyl 
groups (C1, C2, and C3) of a glycerol molecule.

à Possible combinations (using P for palmitic acid and O for oleic acid):
• PPP: All three positions are occupied by palmitic acid.
• PPO: Two palmitic acids and one oleic acid.
• POO: One palmitic acid and two oleic acids.
• OOO: All three positions are occupied by oleic acid.
Although the positions might be interchanged (e.g., PPO, OPO, OOP), they generally 
lead to the same molecule)

à Effect on melting point and ranking:
• The more unsaturated chains present, the lower the melting point because the cis 
double bonds introduce kinks that prevent tight packing.
• Ranking (from lowest to highest melting point):
1. OOO – Most unsaturated, lowest melting point.
2. POO – One saturated chain among two unsaturated chains.
3. PPO – Two saturated chains and one unsaturated chain.
4. PPP – Fully saturated, highest melting point.

Course – Slide9



Course – Slide9



Course – Slide23-24-25



Course – Slide23-24-25



Course – Slide23-24-25



The hydroxide ion (OH⁻) attacks the electrophilic carbonyl carbon in the ester bond of the triglyceride, breaking the ester linkage. 
This reaction releases a fatty acid as its sodium salt (soap), which is water-soluble, along with glycerol. This process transforms 
insoluble fats into soluble compounds that can be rinsed away.
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