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OurNose

ChemistryinOurWorld–p.2/14

ReceptorProtein

Model
of
Olfactory
receptor
protein.
Purple
moleculeisodorant
(hexanol),greenribbon
isprotein,andredsticksare
thecellmembrane.From
Prof.Wm.Goddard,CalTech.
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DetectingOdors
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TheOlfactoryBulb
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Sensitivity

Odorthreshold:Lowestconcentrationofanodor
ournosescandetect.Canbelessthanonepart
pertrillioninair.Muchmoresensitivethanmost
analyticalinstrumentation.
Examples:

MoleculeMin.mass#ofmolecules

ethylmercaptan10

�

�

�

g10

�

molecules
vanillin5x10

�

��

g2x10

�

�

molecules
naphthalene4x10

�

��

g2x10

�

�

molecules
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http://www.macalstr.edu/~psych/whathap/UBNRP/Smell/nasal.html
http://www.wag.caltech.edu/msc/2000/presentations/wely/
http://www.edc.com/~jkimball/BiologyPages/O/Olfaction.html


VolumeAir

Webreathe

�

12,000times/day

Volumeofairmoved:

�

12meters

�

�

3000gallons

Approximatelythevolumeofairinasingle
room
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Receptorfacts

�

Ournosecontains10-25millionreceptorcells
in

�

5cm

�

surfacearea(<1in

�

).

�

Receptorcellsreplacedevery1-2months

�

�

1000uniquetypesofreceptors

�

>10,000differentscentscanbedetectable
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GeneticImportance

�

1000receptors

	




�

1000genes

Humangenomecontains
�

30,000genes

Thus,

�

3%ofDNAgenescodeforscent
(maybe)

Thisisthelargestgroupofrelatedgenes
discoveredtodate.
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CombinationsareRequired

�

1000receptors

	


>10,000scents

Therecannotbeasimple1:1correspondence.

Possibility#1
Each“scent”interacts
withmorethanone
receptor.Combi-
nationgivesriseto
theuniqueodorfor
“scent”.

Possibility#2
Eachodoriscom-
posedofcombination
of“scent”molecules.
Combinationofscent
moleculesgivesrise
touniqueodor.

Bothpossibilitieslikelytobeimportant.ChemistryinOurWorld–p.10/14

ComplexOdors

Manypuresubstanceshaveuniqueodors.

�

Vanillin

�

Naphthalene(mothballs)

Mostsmellsduetoacombinationofodors.

�

Coffee:containsbetween500-1000different
chemicals

�

Strawberries:containsabout350chemicals
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Structure/Function

Nosimplerelationshipsknown.

�

Somesetsofverydissimilarmoleculeshave
similarodors.

�

Someverysimilarmoleculeshavedifferent
odors.Examples:(seealsoLef�ngwellsite)

�

carvone:smellslikespearmint[R-(-)]or
caraway[S-(+)]

�

limonene:smellslikeorange[R-(+)]or
turpentine[S-(-)]

However,notallmirrorimagemoleculeshave
differentodors.(Chem.Senses,1999,161)
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Vanillin,Cloves,andSpice

O�CH3

OH

H O

O�CH3

CH2

CH=CH2

OH

vanillineugenol(cloves,bayleaves)

O�CH3

CH2CH3

CH3

OH

N

H

O

C

capcaisin(hotchillies)
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Esters

R1R2

O

CO

OdorR�R�

rumHCH�CH�

pearCH�CH�CH�CH�CH�

pineappleCH�CH�CH�CH�CH�CH�

strawberryCH�CH�CH(CH�)C�

�H��

appleCH�CH�CH�CH�CH�CH�CH�

grapeC�H�

�CH�CH�
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