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THE LEIBNIZ-LSB@TUM ODORANT DATABASE

Target user groups

 Researchers applying GC-O to identify odor-active compounds

 Researchers aiming at an approximation of the odor impact of compounds 
by odor activity value calculations

Associated key content

 Odor qualities (odor descriptions) and retention indices of odorants on 
different, widely used GC stationary phases such as DB-5 and FFAP 

 Odor threshold values of odorants in different matrices such as water, oil, 
and hydroalcoholic solutions
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ACTIVITY-GUIDED ODORANT SCREENING

Gas Chromatography-Olfactometry (GC-O)

Reference: Steinhaus (2020) In: Advanced Gas Chromatography in Food Analysis. 
Tranchida (Ed). RSC, Cambridge, UK, pp 337-399
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ACTIVITY-GUIDED ODORANT SCREENING
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GC-O: PRIMARY RESULT

Retention index
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Reference: Steinhaus (2015) J Agric Food Chem 64: 4060-4066

Crucial odorants are often
trace volatiles
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PERCEPTION THRESHOLD VALUES OF SENSORY ACTIVE COMPOUNDS

Thresholds of typical food odorants, tastants, and chemesthetic agents in water
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STRUCTURE ASSIGNMENT

 Preliminary structure assignment by RI and odor is the first choice; it is fast and easy, but 
requires an elaborate compilation of reliable data

 Unequivocal structure assignment essentially requires analysis of reference compounds
(by both, GC-O and GC-MS)

Comparison with reference compounds

Retention indices Odor properties Mass spectra
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THE LEIBNIZ-LSB@TUM ODORANT DATABASE: HISTORY
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20001995

Open access

2020
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THE FREE LEIBNIZ-LSB@TUM ODORANT DATABASE

Reference: Kreissl et al. (2022) Leibniz-LSB@TUM Odorant Database, version 1.2: 
www.leibniz-lsb.de/en/databases/leibniz-lsbtum-odorant-database
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THE FREE LEIBNIZ-LSB@TUM ODORANT DATABASE

Reference: Kreissl et al. (2022) Leibniz-LSB@TUM Odorant Database, version 1.2: 
www.leibniz-lsb.de/en/databases/leibniz-lsbtum-odorant-database
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KEY ODORANTS: IDENTIFICATION
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ODORANT QUANTITATION: STABLE ISOTOPE DILUTION ANALYSIS (SIDA) 

SA

MS analysis (CI) 

1) Extraction

2) SAFE

3) Concentration

A S

S

Homogenization

A
A

S

Concept: A stable isotopically substituted analogue S of the analyte A is added to the sample 
prior to the workup as an internal standard

Standard: (2,2,2-2H3)Ethyl butanoateAnalyte: Ethyl butanoate

Example:

Pro: Any loss of the analyte is fully compensated, because the standard is behaving in an 
identical way under the conditions of a mild workup

Con: For each analyte an individual standard is required
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CONCENTRATIONS AND OAVS OF GUAVA ODORANTS

Compound
Concentration

(µg/kg)
Odor threshold

(µg/kg)
OAV

acetaldehyde 2400 25 98

(3Z)-hex-3-enal 1600 0.12 14000

4-hydroxy-2,5-dimethylfuran-3(2H)-one 1400 40 36

cinnamyl acetate 1300 150 5.7

cinnamyl alcohol 860 77 17

hexanal 650 2.4 360

(R/S)-3-sulfanylhexan-1-ol 560 0.06 9300

ethyl butanoate 130 0.76 170

methyl (2S,3S)-2-hydroxy-3-methylpentanoate 27 2.4 11

trans-4,5-epoxy-(2E)-dec-2-enal 17 0.22 76

(R/S)-3-sulfanylhexyl acetate 11 0.02 570

methyl (2R,3S)-2-hydroxy-3-methylpentanoate 9.7 13 0.7

4-methoxy-2,5-dimethylfuran-3(2H)-one 9.4 160 <<1

ethyl benzoate 7.2 53 <<1

sotolon 4.3 1.7 2.5

methyl benzoate 2.6 73 <<1

methional 1.3 0.43 3.1

Reference: Steinhaus et al. (2009) J Agric Food Chem 57, 2882-2888
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ODOR THRESHOLD DETERMINATION

Example:

Method: ASTM E679-19 standard practice for determination of odor and taste thresholds 
by a forced-choice ascending concentration series method of limits

16 µg/l

8 µg/l

4 µg/l

2 µg/l

















µg/l 8µg/l 4Ti 

n

n

1i

iTT 




Individual odor threshold:

Averaged odor threshold:

Reference: ASTM International (2019) DOI: 10.1520/E0679-19ASTM
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ODOR THRESHOLD DETERMINATION

Crucial point to obtain comparable and reliable data: Avoid confirmation bias by …

Reference: Czerny et al. (2008) Eur Food Res Technol 228, 265-273

 … following a strict protocol

 … using a test supervisor and a panel not involved in the research project 


