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Food Flavour: Definition

« Food flavour consists of three
sensations:

» Odour (orthonasal perception)
« Aroma (retronasal perception)
 Taste

- Volatile compounds are
responsible for the odour and
aroma of a food
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Precursors of Volatile Compounds

* Foods contain amino acids, carbohydrates and lipids,
carotenoids

* Reactions 1nvolving amino acids, sugars and lipids
are responsible for the formation of volatile
compounds:

* Maillard reaction
 Lip1id decomposition
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Maillard Reaction + Lipid oxidation
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Maillard reaction: Aromas generated from
various sugars / amino acids
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Food volatiles

 Analytical investigations employed mostly GC and GC/MS.
» An estimated 8000 food volatiles had been reported until 1997.

 Initially 1t was assumed that all volatiles contribute to food
aroma.

e The determination of odour activity values (OAV) showed that
not all volatiles were important as flavour compounds

OAYV = Odorant concentration/Odour threshold value
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Odour analysis

* Results in the qualitative and quantitative determination of
the important odorants in a food product:

* identity of important odorants
* relative concentration in food of interest

 This information is useful for the prediction, control and re-
creation of the flavour of a food product.
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Odour analysis: Steps

1. Extraction of the volatiles from the food matrix

* dynamic headspace or purge-and-trap (DHS)
e static headspace (SHS)

» liquid or solvent extraction

» solvent-assisted flavour evaporation (SAFE)

» simultaneous distillation-extraction (SDE)
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Odour analysis: purge-and-trap
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Odour analysis: Steps

2. Separation and tentative 1dentification of the volatiles in the

extract by GC/MS and localisation of the odorants by
olfactometry (GC/MS-0)

 Commonly employed GC/MS-O approaches:

e OSME (perception measurements of a non-diluted extract by
trained panelists averaged)

e AEDA (extract serially diluted and measured until no perception)
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GC-MS-olfactometer and time intensity recorder
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Time-intensity recorder interface
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Information obtained from GC/MS-0O
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Odour analysis: Steps

3. Quantification of important odourants using GC/MS
« Potentially most reliable quantification approach:

e SIDA (stable isotope dilution analysis)
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Example: 3C,-dimethyl trisulfide
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Odour analysis: Steps

4. Preparation of ‘synthetic’ blends of odourants in ‘blank’
matrices using the quantitative data (including omission
experiments)

5. Sensory evaluation of the prepared blends by trained panels

Whole process successful when:
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Example: Chocolate aroma

« Chocolate: a matrix of solid particles (cocoa sug
a continuous fat medium %

« Characteristic flavour is a result of several manufacturing steps

* Flavour depends on many parameters including cocoa variety
used, bean fermentation, conching process, added ingredients
(e.g. vanillin)
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Example: Chocolate aroma

« Total volatile and aroma profiles of two milk chocolates
compared

 Both chocolates contained a similar amount of cocoa and milk
solids (approx. Cocoa Solids 26%, Milk Solids 27%, Fat 30%)
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GC/MS profiles
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Aromagrams
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Instrumental and perceptual data combined
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Aroma profile comparison
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Volatiles contributing most to milk chocolate aroma

* 3-methylbutanal (malty)

« 2-ethyl-3,5-dimethylpyrazine (potato, green) -«
« Z-2-nonenal (green, fatty) B
 acetic acid (vinegar)

e methional (baked potato)
« 2-methyl-3-(methyldithio)furan (coffee, chocolate)

« hexanal (crushed leaves)

* phenylacetaldehyde/butanoic acid (honey/cheesy, rotten)

 These volatiles could be now used (by going through the
remaining steps of the process) to re-create chocolate aroma.

' This has recently been achieved at FSA with kiwifruit flavou
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Meet me at Food Science Australia’s FoodPro stand - Hall 5, Stand 5009.
’ | will be available from 2.30-3.00 pm.
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Thank you for your time!
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