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INTRODUCTION

The obtaining of odor and taste thresholds requires the sensory responses of a selected group of
individuals called panelists. These thresholds may be determined in order to note the effect of various
added substances on the odor and taste of a medium. They may also be determined in order to
characterize and compare the odor or taste sensitivity of individuals or groups.

It is recognized that precise threshold values for a given substance do not exist in the same sense
that values of vapor pressure exist. The ability to detect a substance by odor or taste is influenced by
physiological factors and criteria used in producing a response by the panelist. The parameters of
sample presentation introduce further variations. Thus, the flowrate of a gaseous, odorous sample has
an influence on the detectability of an odor. However, a concentration range exists below which the
odor or taste of a substance will not be detectable under any practical circumstances, and above which
individuals with a normal sense of smell or taste would readily detect the presence of the substance.

The threshold determined by this practice is not the conventional group threshold (the stimulus level
detectable with a probabililty of 0.5 by 50 % of the population) as obtained by Practice E 1432, but
rather a best estimate not far therefrom. The bias of the estimate depends on the concentration scale
steps chosen and on the degree to which each panelist’s threshold is centered within the range of
concentrations he or she receives. The user also needs to keep in mind the very large degree of random
error associated with estimating the probability of detection from only 50 to 100 3-AFC presentations.

1. Scope 1.6 Physical methods of sample presentation for threshold

1.1 This practice describes a rapid test for determiningl€términation are nota part of this practice, and will depend on
sensory thresholds of any substance in any medium. the physical state, size, shape, availability, and other properties

1.2 It prescribes an overall design of sample preparation an@f the samples. o _
a procedure for calculating the results. 1.7 Itis recognized that the degree of training received by a

1.3 The threshold may be characterized as being eiter (panel with a particular substance_may have a profound influ-
only detection(awareness) that a very small amount of added®Ce on the threshold obtained with that substayé
substance is present but not necessarily recognizablég)or (1.8 Thresholds determined by using one physical method of
recognitionof the nature of the added substance. presentation are not necessarily equivalent to values obtained

1.4 The medium may be a gas, such as air, a liquid, such &% another method.
water or some beverage, or a solid form of matter. The mediurﬁ Referenced Documents
may be odorless or tasteless, or may exhibit a characteristic

odor or taste per se. _
d- D 1292 Test Method for Odor in Wafer

1.5 This practice describes the use of a multiple force - :
choice sample presentation method in an ascending concentra-E 5‘[44 Practice for Referencing Suprathreshold Odor Inten-
s

tion series, similar to the method of limits. ity ) . i .
E 1432 Practice for Defining and Calculating Individual and

2.1 ASTM Standards:

1 This practice is under the jurisdiction of ASTM Committee E-18 on Sensory
Evaluation of Materials and Products and is the direct responsibility of Subcom- 2 The boldface numbers in parentheses refer to the list of references at the end of

mittee E18.04 on Fundamentals of Sensory. this practice.
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Group Sensory Thresholds from Forced-Choice Data Sets 4.3 The panelist indicates which of the three samples is

of Intermediate Size different from the other two. A choice must be made, even if no
difference is noted, so that all data can be utilized.
3. Terminology 4.4 Individual best-estimate values of threshold are derived
3.1 Definitions: from the pattern of correct/incorrect responses produced sepa-

rately by each panelist. Group thresholds are derived by

3.1.1 sample—a material in any form that may or may not ) . AU -
exhibit an odor or taste, depending on the amount of odorougﬁjometr'cal averaging of the individual best-estimate thresh-

or sapid components that it may contain.
3.1.2 mediurr—any material used to dissolve, disperse, or Significance and Use
sorb odorous or sapid material whose threshold is to bg' 9

measured. 5.1 Sensory thresholds are used to determine the potential of
3.1.3 blank sample-a quantity of the medium containing substances at low concentrations to impart odor, taste, skinfeel,
no added odorous or sapid material. etc. to some form of matter.

5.2 Thresholds are used, for example, in setting limits for air
pollution, in noise abatement, in water treatment, and in food
science and technology.

5.3 Thresholds are used to characterize and compare the
ensitivity of individual or groups to given stimuli, for ex-
ample, in medicine, in ethnic studies, and in the study of
animal species.

3.1.4 test sample-the medium to which an odorous or
sapid material has been added at a known concentration.

3.1.5 detection threshold-the lowest concentration of a
substance in a medium relating to the lowest physical intensitg
at which a stimulus isdetectedas determined by the best-
estimate criterion.

3.1.6 recognition thresholdé-the lowest concentration of a
substance in a medium relating to the lowest physical intensit% Preparation of Concentration Scale
at which a stimulus isrecognizedas determined by the P
best-estimate criterion. 6.1 The concentration levels of the test substance in a

3.1.7 best-estimate criterior-an interpolated concentration Medium should begin well below the level at which the most
value, but not necessarily the concentration value that wagensitive panelist is able to detect or recognize the added
actually presented. In this practice it is the geometric mean ofuPstance, and end at (or above) the concentration at which all
the last missed concentration and the next (adjacent) high®anelists give a correct response.
concentration. 6.2 The increase in concentration of the test substance per

3.1.8 panelists—individuals whose odor or taste thresholds scale step should be by a constant factor. It is desirable to

are being evaluated, or who are utilized to determine the oddpbtain a scale spep factor.that wiII.aII(_)W the correct responses
or taste threshold of the substance of interest. of a group of nine panelists to distribute over three to four

3.1.9 ascending scale of concentrati series of in- concentration steps (see Appendix X1). This will allow more

creasing concentrations of an odorous or sapid substance inegeuracy in determining the threshold value based on the

chosen medium geometric mean of the individual panelists.

3.1.10 scale steps-discrete concentration levels of a sub- 6.3 Good judgment is required by the person in charge in
staﬁcé inamediungs_with concentrations increased by the sa order to determine the appropriate scale step range for a
' y nEJ%rticular substance. This might involve the preparation of an

factor per step throughout the scale.

. . . approximate threshold concentration of the odorous or sapid
s.1.11 3—§Iternat|ve forced choice (3-AFC) presentatiea ssgstance in the medium of choice. The concentration of trr)1e
set gonS|st|ng of one test sample and two blank samples (%bstance may be increased two to three times for odorants or
applied to this prgctlce). 1.5 to 2.5 times for sapid substances depending on how the
3.1.12 geometric mean-the nth root of the product of perceived intensity of odor or taste varies with the concentra-
terms. In this method, the terms are concentration values. {ion of the substance providing the sensory response. Thus, if
. X represents an approximate odor threshold concentration, then
4. Summary of Practice a series of concentration steps would appear as follows if a step
4.1 A series of test samples is prepared by dispersing thtactor of “3” were used:
substance whose threshold is to be determined in the medium L XI27,X19, XI3, %, 3, 9X, 27X.. . .
of interest. This concentration scale should increase in geomet-

ric increments so that any two adjacent concentration steps Afined by starting at the highest concentration and diluting

separated by a consta}nt. factor. At each c.oncentratlon step, tv¥P|ree times per step, thus providing a series of dilution factors,
blank samples consisting of the medium only are madev,, bei T )
" being the initial volume:

available to the panelist. The blank and test samples are

encoded so that there is no visual, audible, tactile, or thermal -+ 129, 243, B1V;, 2NV, OV, 3V, V, - .

difference between the samples other than code desigrfajors 6.5 At each selected concentration or dilution, a 3-AFC
4.2 The panelist starts at the lowest concentration steggample set consisting of one test and two blank samples is

which should be two or three concentration steps below th@resented to panelists in indistinguishable fash{@h It is

estimated threshold. Each sample within the set of three idesirable to have all samples prepared and ready for judging

compared with the other two. before the evaluation session begins.we@mr"tg

6.4 In actual practice, the various concentrations are ob-
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