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Figure 21. Chocolate’s savory side

Figure 22. La dolce vita (the seet side of chocolate)

Table 1. Key odorants in chocolate and their probably origins

Odorant Probable source

vanillin (24) Vanilla or synthetic

3-methylbutanal Cocoa mass

2-ethyl-3,5-dimethylpyrazine (20) Cocoa mass

5-methyl-2-hepten-4-one Nut paste

2-ethyl-3,6-dimethylpyrazine Cocoa mass

2,3-diethyl-5-methylpyrazine (21) Cocoa mass

trans-2-cis-6-nonadienal ?

cis-2-nonenal Cocoa mass

2- and 3-methylbutyric acids Cocoa mass

methyl 2-methyl-3-furyl disulphide (23) Cocoa mass

trans-2-trans-4-nonadienal Cocoa mass

trans-2-trans-4-decadienal (19) Cocoa mass?

R-δ-Decalactone (26) Milk solids

1-octen-3-one Milk solids or thermolysis?

dimethyl trisulphide (22) Cocoa mass or thermolysis?

trans-2-nonenal Cocoa mass

phenylacetaldehyde (25) Cocoa mass

R-δ-octalactone Milk solids?

ethyl cinnamate Cocoa mass

γ-decalactone Milk solids?

cation; sexual attraction between an animal and its food is
unlikely to be a successful evolutionary strategy.

2. To find/identify food: At first sight, this is the
“obvious” explanation. However, most of the high impact
aroma chemicals are formed only when food is cooked;
because the cooking of food is of very recent provenance
in evolutionary terms, it is unlikely that we have evolved
any physical features to respond to this. Some high impact
materials are found in fruits, but again, the chemical may
only be released when the fruit is actually being eaten; for
example allyl disulfide and the other allium sulfides are
only released only when the tissues of the garlic clove have
been damaged, and a cow certainly doesn’t smell of roast
beef.

3. To avoid toxins: There are three main sources of
toxins: those present in the environment, those produced
as an organism’s waste and those produced by the decom-
position of food. It is this latter area that gives a clue that
this may be the cause of the response to these high impact
chemicals; the group of compounds to which we have the
greatest sensitivity is mercaptans, and these are produced
by the decay of cysteine and methionine in proteins. This

”“Why are we so sensitive to
these aroma chemicals?
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Figure 24. The devil’s flavor wheel

Figure 25. The good, the bad and the uglyFigure 23. The high impact aroma chemicals of roast
beef, coffee and chocolate

Figure 26. Future high impact aroma chemicals

Table 2. Aroma chemicals in the wrong place at the wrong time

AROMA CHEMICAL AS A DESIRABLE NOTE AS AN OFF-NOTE

trans-2-trans-4-decadienal (19) chicken meats cooked potatoes

2-methoxy-4-vinylphenol (5) coffee orange juice

methional (27) fried foods orange juice

2-methyl-3-furanthiol (12) beef orange juice

prenyl mercaptan (8) coffee beer

methional (27) fried foods alcohol-free beer

sotolone (28) fenugreek citrus drinks

may be the origin of our response to the simple materials,
such as hydrogen sulfide, methyl mercaptan and simple
alkyl thiols; the cause of the enhanced response to mercap-
tans, such as 2-methyl-3-furanthiol and p-menthene-8-thiol,
may simply be that these materials happen to trigger the
receptors more easily. This is a coincidental response and
not a specific “design”. To use an analogy from pharmaceu-
tical chemistry, morphine happens to fit our endorphin
receptors in the brain with great efficacy, but it is not
suggested that we have evolved to develop morphine addic-
tion. Evolution is conservative; a study on mouse olfactory
receptor (OR) genes found that while humans have only



Vol. 27, July/August 2002 www.PerfumerFlavorist.com   Perfumer & Flavorist/33

two-thirds of the OR genes of mice, they occupied a similar
receptor space — hence, we retain the ability to recognize
a broad range of aroma chemicals.15 Furthermore, a large
number of the OR genes were described as “fish-like”.

These phylogenetic links indicate that our response to
these molecules appears to have a very “primitive” origin,
and we have yet to meet an individual with specific anosma
to these materials. The ability to respond to chemicals in
our surroundings is the primary sense. We now differenti-
ate taste and smell, but to the simplest organisms it is as
one. Even the simplest and most primitive organisms, the
prokaryotic bacteria and archea, have this sense, and this
leads us to a fascinating possibility; there is much evidence
that life evolved in a sulfur-rich environment, where a
sulfur compound would be a nutrient or a toxin, depending
on concentration. Does our love for roast beef, coffee and
chocolate have its ultimate origins in the days when the
only course on the menu was the primordial soup?

Address correspondence to David Rowe, Oxford Chemicals Ltd., North
Gare, Seaton Carew, Hartlepool, TS25 2DT, UK.
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