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Conclusions

At the beginning of the semester, 122 Chmeistry Honors with

Benjamin Wicker was given the choice of a research project or an

interdisciplinary project. I chose a topic of research that is a part of

my daily routine and keeps the majority of Americans functional.

Coffee. What compounds give coffee it’s bitterness and aromas, and

how different brewing methods affect the concentration of these

compounds. To analyze these differences, HPLC (High Pressure

Liquid Chromatography) would be used to determine concentrations

of the four chemical compounds in the four different brewing:

methods: cold brewed, filtered drip, French press, and aeropress.
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Introduction
Chlorogenic Acid

Maillard Reaction

This naturally occurring compound is the predominant
source of the bitterness in coffee. Chlorogeneic acid itself
is not bitter; roasting coffee beans breaks it down into
lactones such as caffeic acid and quinic acid (1), producing
a pleasant bitter taste. The longer the beans roast,
chlorogenic acid continues to breaks down further,
producing phenylindanes (1). These substances are what
give dark roast coffee its strong bitter taste when brewed.

Theorized Effects of Brewing Method

Trigonelline is one of the main
alkaloids in coffee beans, and
once it undergoes roasting it
begins to break down into volatile
compounds that form some of the
bitterness and sweet flavor notes,
and most of the aromas (2). This
degradation is used as a
distinguishes for the level of
roasting for Arabica and Robusta
coffee (3).

This is the main alkaloid in
coffee beans that is used as a
stimulate acting on the central
nervous system. Caffeine is one
of the contributors to bitterness
in coffee, but it still falls behind
chlorogenic acid in how much it
impacts this taste.

Because of the paper filter used for drip brewing,
molecules are filtered out and the concentrations off
bitter flavor inducing compounds are lower than in
French press. In a French press, there is a metal plate
that simply pushes the grinds down, with all of the
steeped liquid to rising. This allows for the full bodied,
rich cup of coffee that French press is known for.
Aeropress is a relatively new way of brewing, similar to
French press but has an added micro filter on the metal
plate. With the added filter there will be some removal
of compounds but how much is unknown.

With the HPLC method and base data from other
research projects to gauge a range of accurate
concentrations, it will be possible to rank the three
brewing methods for their concentrations of the bitter
taste producing compounds.

The Maillard reaction is the reaction of carbonyls from
sugars and amino groups from protiens in 150-200
degrees Celsius that form the trademark aromas and
flavors of coffee(4). The longer the beans are roasted,
and remaining in the reaction, the more the compounds
degrade.

To each their own way of preparing that essential start
to the morning, but there is no time like the present to
try something a little different that could change how
you want to enjoy that morning cup of heaven
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