Brief communication 


Detection and recognition of odorants in human subjects

The range of concentration between detection threshold and recognition threshold in odorants and systematic evaluations of the impact of stimulus concentration on odorant recognition at behavioral level has been poorly investigated. In this study I show that the gap between detection and recognition of aliphatic aldehydes is odorant pair-dependent and that humans possess a well developed discrimination ability for aliphatic aldehydes.  

       Detection threshold is the lowest concentration at which a given odorant can be detected or discriminated from a blank stimulus. Recognition threshold is the lowest concentration at which a given odorant can be assigned a recognizable quality or discriminated from another perceptible odorant. The detection threshold is lower than the recognition threshold. 

      The aims of this study was to determine the olfactory detection thresholds of members of a n a group of human subjects. Moreover to test the ability of the same subjects to discriminate between the same odorants when presented at different concentrations above their individual detection thresholds. Moreover to assess odorant structure-activity relationships and to compare them to those of other species tested on the same set of odorants. Further to evaluate the impact of the number of functional olfactory receptor genes on threshold sensitivity and discrimination performance. 

      Aliphatic aldehydes were used as stimuli because olfactory sensitivity has previously been studied in other species1,2,3 as well as discrimination performance from other species are available4,5,6. 

      To determine the olfactory detection thresholds a triangular test procedure was used in which the panelists were presented with three randomly arranged bottles, two of which contained pure diluent and the third contained the stimulus. To determine the mean discrimination performance a forced-choice triangular test procedure was used where the panelists compared three randomly arranged bottles to identify the one containing the odd stimulus. The aldehydes were presented at a factor of 3,10, 30, 100, 300 or 1000 above the individual detection thresholds. The lowest concentration above the individual detection thresholds, at which a panelist successfully discriminated a given odorant pair was recorded.

        Mean detection threshold values determined in the present study are generally in the same range as those reported in previous studies.  

      Confirming previous studies7 , 2 out of 10 aldehyde pairs were not discriminated above chance at group level at any factor above the individual detection thresholds. The panelists as group, were able to significantly discriminate between 4 out of the 10 odorant pairs at a factor of 100 above the individual detection thresholds and 7 out of 10 at a factor of 1000 above the individual detection thresholds. 

      A significant positive correlation between discrimination performance and structural dissimilarity was found which is in line with previous findings6. The same relationship is also shown for other compounds, eg aliphatic esters8. These expected findings suggest that this is a more general occurrence and do not only apply for the aldehydes tested in this study.
      Conclusively, this study shows that the gap between detection and recognition of aliphatic aldehydes is odorant pair-dependent but spans at least a factor of 100. Nevertheless, single individuals managed to successfully discriminate between certain aldehyde pairs when presented at a factor less than 100 above the individual detection thresholds. Furthermore, the present study provides evidence of a well developed discrimination ability for aliphatic aldehydes in human subjects  and of a significant positive correlation between structural dissimilarity of odorants in terms of differences in carbon chain length and discriminabilty of the odorants.
References
1. van Gemert, L.J. (2003) Compilations of odour threshold values in air, water, and other media. Bacis, Zeist, Netherlands.
2. Laska, M., Hofmann, M., Simon, Y. (2003) Olfactory sensitivity for aliphatic aldehydes in squirrel monkeys and pigtail macaques. Journal of Comparative Physiology A, 189: 263-271.

3. Laska, M., Joshi, D., Shepherd, G.M. (2006) Olfactory sensitivity for aliphatic aldehydes in CD-1 mice. Behavioural Brain Research, 167: 349-354.
4. Laska, M., Galizia, C.G., Giurfa, M., Menzel, R. (1999) Olfactory discrimination ability and odor structure-activity relationships in honeybees. Chemical Senses 24: 429-438.
5. Laska M, Trolp S, Teubner P (1999b) Odor structure–activity relationships compared in human and nonhuman primates. Behavioral Neuroscience  113:998–1007
6. Laska, M., Joshi, D., Shepherd, G.M. (2007) Olfactory discrimination ability of CD-1 mice for aliphatic aldehydes as a function of stimulus concentration. Journal of Comparative Physiology A, 193:955–961
7. Laska M & Teubner P (1999) Olfactory discrimination ability for homologous series of aliphatic alcohols and aldehydes. Chemical Senses. 24:263–270

8. Laska, M. & Freyer, D (1997) Olfactory Discrimination Ability for Aliphatic Esters in Squirrel Monkeys and Humans. Chemical senses 22: 457-465
