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Molecular Modeling Pro Flavor Plus

1. Physical and Chemical Properties calculated from 

a molecular odor/flavor and fragrance modeling program

2. Applying these Properties to Develop new flavors/fragrances

or to Improve on delivery or cost of existing flavors/fragrances 

3. Predicting High impact flavors or aroma

4. Developing time dependent flavor profiles (burst to delay)
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Applications

1. Odor and taste thresholds for food and beverage flavors

2.  Thresholds for fragrances and environmental volatiles

3.  Off-flavor reduction/elimination in food and beverages

4.  Provide Cost advantages by optimizing ingredients

5.  Currently used in fragrance industry to develop wash off applications

candle fragrances and the masking of odors

6.  Can be used for designing liquid/semi-solid or solid food flavors
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Description of Program

1. A tour of the Flavor & Fragrance Program

2. How to use the information for Flavor Development

3. Example of a Fragrance System and Interpretation

4. Conclusion
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Initial Screen
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Open Database
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Chemical Structure
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Open Geometry

& Energy Minimization

(Optional)
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Open Calculate

Thresholds



5/23/2023 Prepared for Gen-Scent Research                             

by Richard Turk

10

Review Input

BP and Density
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Make Corrections

To BP if needed.

Choose solvent
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Run for Initial Calculation

of Flavor Properties
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For Aroma in Water or beverage

Enter optional Parameters
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Run Optional Graphs for

Vapor Concentrations
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Ability to Place data in Excel
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Air Diffusion and

Concentration Gradients

of compound  in

Distance and time
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Ability to Calculate

Properties of vapor

at Various

Temperatures
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Solubility Predictor
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Sample Calculation
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Definition Aroma  -

▪ Optimal release of flavor compound based on releasing 
media and physico-chemical properties of the flavor.

▪ These properties can be measured experimentally, 
defined empirically or calculated using physical 
properties.

▪ Define “Aroma” or “optimized release values” as the 
value of a calculated release pressure of a flavor out of 
water (or a chosen specific food or solution) per time.

▪ Water release pressure is the product of the diffusion 
coefficient X G factor (odor) X odor threshold (ppm)
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Predictive Importance of Aroma Release Values

• Release accurately predicts the release order in time 

of materials in a multi-flavor system 

• Release can be calculated for any flavor/fragrance. 

Multiply release by parts added and order from

highest to lowest.

•Ability to group materials in release order to 

further control aroma hedonics and engineer 

consumer perception.

• Ability to design new flavors and hedonics
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Calculation of total release pressure, and 

Impact on release using 50 flavor/fragrance components

The following slides show odor predictions:

1. Order of release of 50 components from a mixture at a given composition based

on order of magnitude changes in release pressure

2. The order is of undefined time but usually represents 5 second intervals

3. Within each order is a major impact component

4. Odor impact calculation for each component can be determined by

running optional graphs of vapor concentration and comparing concentration 

in vapor with respect to odor threshold.  

Example For a System of Flavors/Fragrances

Predicting the Aroma on Dilution with Water
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Example Calculation of Release and Total Release

And Ordering of 50 Fragrances in Order of release:

Colors represent magnitude change in total release

Initial release 0 seconds to 20 seconds
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Continued Release values of 50 Fragrances at 20 and 25 seconds
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Graph of Odorant Residence Time in Headspace 

According to their Release Values

Reference:  Perfumes for Rinse-Off Systems U.S. Patent 7,446,079 B2
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Odor Evaluation of 50 component mixture and 

Hedonic Progression from Water

Citrus tangerine

Green floral apple

Floral

Peach tropical, papaya

Floral musk

Evaluation Comments: 

“A lot of pop, tropical fruity citrus, grapefruit citrus blend, 

green, cassis, floral amber” -

“Cucumber floral aldehydic, apple, rose”

“Floral, fresh citrus grapefruit orange, musk, floral peach 

woody”

Water Release Order Predicts
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Predicting Odor Impact within a Release Group

Compare Concentrations in Headspace at 25 seconds with Odor 

Threshold to Calculate an Odor Index (0.0068/0.0131 = 0.519)
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Rationale for Flavor Design

- Values for total water release are quantity related: 

Releasefinal= (parts in formula) x Release

- Able to move up and/or down the defined “release”

depending on the composition in formula and value of 

Release: dynamic and flexible design of flavors within a 

specific formula

- Able to predict residence time or duration of aroma by overdosing 

on specific release or compounds within certain release group

- Better control of aroma profile and ability to focus on the 

hedonic fingerprint of certain release times by engineering 

the previous and/or targeted ones – I.e. burst or fresh 

release perception of certain notes or change of hedonic 

impression of the released flavor after a certain time
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Computer Applications in Flavor/Fragrance Design

• Optimize aroma or water release formulations using predicted properties

• Engineer flavor aroma character according to calculated release profiles

• Cost considerations and economical advantages can be predicted

Capabilities for Criteria for Success:

• Predict odor indices related to ODT in air and in liquid

• Program can be applied to water/emulsion systems, 

flavor burst, and with off-flavors 

or other systems requiring flavor modeling

See-US Patent 7446079B2 for more details
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