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Analytical -> Sensory



Flavor = f(Taste, Odor, Chemesthesis,Time)

Food odor is experienced in the mouth.
Environments are experienced in the nose.

Chemosensory Perception



Flavor chemicals

smell chemesthesistaste

earthy sweet astringent

geosmin glucose QMR

Sense

Percept

Structure

Name

Size < 300 Daltons < 1000 Daltons



The Psychophysical Model

Quale = “green” 



“It cannot be disputed “It cannot be disputed 
that it is chemistry that it is chemistry 
which will reveal the which will reveal the 
cause of the basic cause of the basic 
elements of [flavor] elements of [flavor] 
taste.” 1825taste.” 1825



High Resolution Olfactometer - 1976
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Chemical Activity vs Odor Activity
FID vs. Charm

*Rouhi‘00

*
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(-)-linalool, 
(-)-linalyl acetate,
(-)-lavandulol 
(-)-lavandulyl acetate

Lavender

(+)-borneol
(+)-bornyl acetate
(+)-camphor
(-)-verbenone
1,8-cineole

Rosemary



neral

pyridine

geranal

Mix - (A + B)

A

B

+

Text



Ramachandran 06

KiKI
BooBoo
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Brut ChampagneVintage Port

KiKi 

BooBoo 
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Odor
pine nut, apple, melon, lobster, mushroom
...

Associative words ( ~ Qualia)

Functional words
Taste
bitter, sweet, salty, sour, savory 
Chemesthesis
hot , cold, astringent, burning

Describing flavor





“ Food is not a metaphor for life. It is life, and eating is an art.”

Born 100 years ago
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“Its flat strange odor, honey, cow dung, 
clove, something unnameable but 
unmistakable, blew all over the town.” - 
from “Two birds without a branch”

The smell of Dijon gingerbread.
by M. F. K. Fisher

Analysis
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honey -  cow dung - clove - something unnameable

Laing 89



Mixture

chimerachimera

Synthesis



1996

O. bulb cortexO. receptor percept

neurobiology
Buck 06 Laing 96

“rose”

Firestein 98 Mombaerts 96



Descriptive Analysis
of a model 

based of the
Odor Spectrum 

Odor Spectrum based on Guth ‘97

Gewürztraminer wine



No cis-roseoxide

No cis-roseoxide

Complete Model Musty Fruit

Lychee

Alcohol

FruityPineapple

Floral

Woody

P = 0.062

P = 0.05

 P = 0.035

**

n-1 Omission Test

Lychee

Floral

11.67

9.33

4.67

2.00

**

*



Sauvignon Blanc  -  Marlborough NZ 

Brajkovich 05
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Marlborourgh - OAV Sauvignon blanc Determining the key aroma
 of New Zealand 

Sauvignon blanc wines.
 

L. NICOLAU, 
F. BENKWITZ, T. TOMINAGA, 
C. LUND and P. KILMARTIN 

Oeno 2007

?
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Mixture

time ->
clip

chimera

elemental
analytical
temporal

elemental
analytical
temporal

combinatorial
synthetic
assimilation
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GFP - Green fluorscent protein

OR-I7 - Mammalian Olfactory Protein

Rat Olfactory Turbinate
Zhao et al. 1998

Functional Expression of 
Mammalian Odorant Receptor

Haiqing Zhao, Lidija Ivic, Joji M. Otaki, Mitsuhiro Hashimoto,
Katsuhiro Mikoshiba, Stuart Firestein*



Olfactory Receptor- OR I-7
• 1st OR paired with 

cognate ligand
• C8 (Octanal) primary 

agonist
• EOG (electro-

olfactogram) recordings
– EOG interpreted as the 

summated generator 
potential of olfactory 
neurons.

– Greatest number of 
neurons activated by C8

• C7  C10 show greatest 
activation

• C6 as antagonist (Peterlin 
et. al., 2008)

Araneda et. al. 2000. 





Odor quality perception
• Kittel et. al. (2008) 

– Free choice profiling 
C6-C12

• Procrustes analysis 
– C6 = Different!!

• Confirmed 
– C6=Green odor
– C7-C9 = Citrus 
– C10-C12 = Nutty/ 

Rancid
Kittel (2008)



Adaptation

• Delivery method : 
• Polyethylene bottles 

with Teflon balls
• Strips changed daily

A9 1
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“Characteristic component odors emerge from mixtures after selective 
adaptation.” Holly F. Goyert, Marion E. Frank , Janneane F. Gent , Thomas P. 
Hettinger

Brain Research Bulletin 72 (2007) 1–9



Pedestal GC
Olfactometer

hexanal

octanal

undecanal
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t2 = 5:45
t3 = 6:30

delta t =5 - 10 sec
hex 5:42 ~ 5:52
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Fin…
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What does chemical knowledge tell us?

Farmer ’99



The dots and dabs


