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Carnation

Smells of Flowers



Lemon blossoms



Smells of Ripe Fruits



Lemon mint

Smells of Leaves ….



Rosemary



Nutmeg, 

Cloves,

Cinnamon

Smells of Spices



What Composes a 

Plant Smell??

Plant smells are mixtures.

MANY (50, 100, >200) different 

Compounds*.



Compounds

are composed of the 

same type of molecules.



What Composes a 

Plant Smell??

MANY (50, 100, >200) different 

organic* (carbon-containing) 

compounds



A molecule of

Geraniol C10H18O

Example of a Molecule of an 

Organic Compound

Rosa rugosa



Geraniol is a 

sweet-smelling compound found in many flowers. 

Example of a Molecule of an 

Organic Compound

Rosa rugosa



Periodic Table of the Elements*



Periodic Table of the Elements*
*

*

*

*

*



At “Elements” Art Exhibit, Marin Society of Artists, San Rafael



The 

Components of 

Plant Smells

• Are composed of molecules with a low 

number of C’s (up to about 12)

• Evaporate easily (i.e. are volatile), 

especially on a warm days

• Are mostly nonpolar*, i.e. do not 

dissolve in water (“essential oils”)

are organic compounds that



Compounds in 

Plant Smells

• are mostly 

nonpolar, 

• i.e. they do not 

dissolve in water 

(“essential oils”)

Oil on water



Plant smells are 

mixtures*.



Separating and Identifying Plant Smells:

Headspace Analysis/GC-MS

Headspace Analysis Display at Longwood Gardens PA

Collection of volatiles from fragrant flower 

of an Ylang Ylang shrub (Cananga odorata) 



Components of Rose Oil

Gas chromatogram of a rose oil



Compounds in the essential oil of Rosa damascena (% -age)

Determined by GC–MS Analysis



geraniol

Citronellol C10H20O
In rose oilIn Citronella oil



Hyacinths



C10H16



Indole 

C8H7N

Occurs naturally in human feces,

has an intense fecal odor. 

At very low concentrations it has a flowery smell.



Amorphophallus 

titanum

Stinky

Flowers …



Photo by Ch’ien C. Lee

Corpse flower

Rafflesia sp.



Plant compounds with 

pleasant or unpleasant scents 
(from a human point of view!)

• Have typical chemical structures

• Pleasant:

In flowers: attract bees, butterflies, moths, …

• Unpleasant: a wide range of volatiles that have  
nitrogen (N) or sulfur atoms (S)  in their organic 
molecules.

In flowers: attract flies, beetles, gnats …



Western Spicebush

Calycanthus occidentalis

Scents of flowers, of leaves

of same plant

are often different….



Western Spicebush

Calycanthus occidentalis



Western azalea 

Rhododendron occidentale

Smells of blossoms, of leaves

have different functions



Smells of Leaves

California bay tree

Umbellularia californica



is affected by a person’s age, sex, 

individual differences.

Humans have a broad range of sensitivity. 

Humans are specially sensitive towards 

sulfurous smells. (Cooking gas…)

Human sense of smell



Human sense of smell compared …..

Silk moth (Bombyx mori)
Bombykol C16H30O

pheromone



Rosemary

CalACS Earth Day Booth 

at John Muir Ntl. Historic Park 




