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Two concentratlons each ‘of sodium chloride and suerose solutions were used as stimuli in a study

. eXarnining taste adaptatmn Twenty subjects were presented a 3-min continuous flow of each taste
stimulus -over: thé anterior’ dorsal tongue surface, and periodically gave magnitude estimates of

L its mtensxty The: degree of adaptation was greater for the less concentrated solutions than for the
. mofe concentrated” ones, but. the majority of subjects did not adapt completely to any of the
stimuli. This result, which is consistent with other reports from this laboratory, is discussed in
terms of ‘individual  difféerences among subjects and in relation to recent taste research based

_' on completely adapted sub] ects

_ Miich “of the lzterature 1 adaptatic'm' in taste
~assertsthat' most: subJects show' complete and
relatively rapid adaptatlon o ‘moderately intense
‘taste stimuli: {(Abrahams, Krakauer, & Dallenbach,
1937; Bartoshuk: 1968 “Hahn, ‘1934, Pfaffman,
1965) ‘However; in four” separate studies using a
total ‘of 74: subjec ,-'.Melselman “and his co-workers
~'have shown’that only a relatively ‘small percentage
Cof sub3ects report complete adaptation to moderate-
. ly intense’ sait {NaCl) solutxons {M¢éiselman, 1968,
1972, 1975 ‘Meéiselman® & DuBose, 1976). These
studies have determined the proporuon of the popu-
Iation thlbltll‘lg complete taste adaptation and have
'mvestlgated factors” determmmg degree of

» One such’ method of stimulus presenta-
~“tion.: Presentmg the ‘stimulus ‘as a continuous flow
< over' the anterior dorsal surface of the tongue is more
likely to ‘produce compléte adaptation than either
using a whole mouth flow presentation or having the
“subject sip the stlmulus sohition (Meiselman, 1972).
‘Another factor is the ‘natire: of the tesponse task;
" a hand:raise task (m which raising” the hand indicates
the absence of taste)‘and a cross adaptation proce-
dure are more likely to encourage reports of complete
- adaptation - than ' is-"a ‘magnitude estimation task
(Meiselman, 1975). A “third ' fa¢tor, instructional
“set, was shown not to-have a significant effect on
‘the ' subjects’ reporting complete adaptatlon
(Mense]man&DuBose, 976) :
. Although’ ‘these s:tuatlonai factors are related to
“degree of ddaptation, ‘thiere” also ‘seem to be con-
sistent 1nd1v1dual differences in the tendency to adapt
or not -adapt.. Melselman (1972)‘examined individual
- data from'his’ adaptatmn study using four different
_ stimulus. presentation methods' and ‘two different
. stimulus compounds. He showed that some subjects
- adapted “moré readily than others during all proce-
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dures. Meiselman and DuBose (1976) examined their
data from individual subjects and reported that 75%
of their subjects were consistent in their tendency
to adapt or not adapt over a series of trials and
sessions,

In their experiment, Meis¢lman and DuBose used
two salt (NaCl) solutions, .36 M and .50 M, as
stimuli. Although they attributed their failure to
observe complete adaptation simply to nonadapting
subjects, it may have been due to the subject’s
reporting magnitude estimates of the intensity of
tactile properties of the stimuli which are not related
to taste. This possibility was suggested by McBurney
(1966) regarding his own subjects who did not show
complete adaptation in a continuous dorsal flow
adaptation task. NaCl has been characterized as
having a “‘stinging’’ quality at relatively high con-
centrations (Abrahams et al.,, 1937; Holway &
Hurvich, 1937), and the subject may have been
responding to sensations associated with stinging,
burning, etc.

The present experiment was conducted to examine
the adaptation functions to solutions of a taste
stimulus (sucrose) not reported to have any stinging
quality and to compare them with the adaptation
functions to approximately equally intense NaCl
solutions. One of the stimuli was a lower concen-
tration of salt than was used in the previous study
(as well as a matched sucrose) to serve as a further
check on stinging.

METHOD

Subjects

Twenty male and female laboratory personnel served as sub-
jects, Their ages ranged from 19 to 40 years. All subjects were
practiced in magnitude estimation scaling but did not know the
purpose of the experiment.
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Stimuli

Two concentrations of sucrose, .36 M dnd 10M and two
concentrations of NaCl, .36 M and .10 M, wére. used: as sumuh i
The concentrations were chosen to be approxxmaiely ‘equally’:

intense at cach of the two concentration: levels: -The''solution:
werg prepared using distilled water and reagent grade chemiicals

During the experimental session, they: were': kept in: four ‘glass”
containers in a water bath maintained at-36°C; The: solutions:
were delivered 1o the subject through Tygon tubing; and threée’
two-way stopcocks directed the flow' fromi-each: of thé fouri
containers to the subject. The soiutlons flowed over :he ubject s::' i

tongite at approximately 5 mil/sec:

Procedure : et
The subject was seated thh hls head restmg

{Meisélman & Halpern, 1973). Each irial: consasted of ‘acon

tinuous 3-min flow of a stimulus: solution: Qver. the  anterior.:;
dorsal surface of the tongue. The sub]ects were, mstructeci ta:
give magnitude estimates of the solution’s intensity, every 15sec
upon the signal of the experimenter. The estimates were relative
to a modulus of 10 which was ‘assigned: {o'ithe “sokition: upon-'.

initial contact with the subject’s tongie., At thie'end’ of the3:min;
the subject rated the intensity of &’ brief: flow (5 9% of 4 fnew
solution’
task (McBurney & Bartoshuk, 1973).5The “new: qunon
ihe same stimulus the subject had tasted for: the previous 3 min. -
There was a distilled water rinse: and a3 min’ Test between

trials for each sub]ect All four stimuli; weére presented 10; each-._'-.'

subject in one session. They. were presented glig random order
with. the restriction that: neither the two salf: solunc n
two sucrose solutions followed:each dthe .

Specific mstruct:ons, which were read to:the; Subject at the start :
of the session, are shown:in:the: Appendlx The. wordmg was:
deliberately neutral in terms’of “what® changes in the solunonj...'

intensity the subject might expect durmg the; 3-min ﬂow S

The subjects recorded théir. ‘own: Judgments on 'ata sheetS'_.:

attached to a vertical surface a1 eye level

RESULTS"

‘For each stimulus the rnedlan magnitude esttmates -
for each 15-sec time interval were calculated and are -
plotted in Figure 1. An analysis of ‘variance of the
magnitude estimates yielded __.s_:gmflc_a_nt -effects: of
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Flgure 1. Medtan magmtude estimates at lS-sec lnterva}s dunng

3-min anferior dorsal flow adaptation tasks, Each subjecl N = 26,

was tested with each stimulus.
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_ly i chmrest i
with his tongue extended into a- tongié fixation’ apparatus -
= ~similar ‘at. each of the two concentration levels, and -

“of 'zero magnitude,
- showing complete adaptation are shown in Table .
* The percentage of subjects reporting zero at least
"~ once at any time during the 3-min trial is shown for
- “each stimulus. The percentage of subjects showing

and" described its. quality,’as inia’ Cross: adaptaucn."

. the 'intensity of the
- brief pulse of the same stimulus) and described its.
‘quality.. The. median intensity estimates are shown

.. Table 1.

< Stimutus | Percentage of Subjects Percentage of Subjects |’
Dhnenee el d Raporting Zero Reporting Zero
3 Once {N=20) - Twice in Succession
- . {N=20)
136 M Sucrose 35 25
2 10. % Sucrose - 45 X 30
] $36°M Nali 35 20
.10 M Nacl 50 25

concentration (F = 4.43, df = 1,19, p < .05) and
s time (F = 6.16, df = 12,228, p < .01). The adapta-
" tion functions for the salt-and sucrose solutions are

the degree of adaptation for the weaker concentra-
tions is greater than that for the stronger concen-
trations.

If complete adaptation is defined as an estimate
the percentages of subjects

continued complete adaptation, defined as reports
of zero magnitude twice in succession, is also shown

- “ for each stimulus. Fewer subjects displayed complete

adaptation with the stronger stimuli (35% in both

. cases) than with the weaker ones (45%-50%). Using

the more stringent adaptation criterion, even fewer

'-subjects showed continued complete adaptation in all
. four conditions (20%-30%).

At the end of the 3-min flow, the sub]ects rated-.
‘new solution’’ {which was a

ag the last points of the functions in Figure 1. The:

* guality judgments for each of the stimuli are shown
-in Table 2. Sixty percent of the subjects reported

. that the NaCl stimuli still tasted salty after 3 min.

..+ For the sucrose stimuli, 70% of the subjects reported.
- -’that the .36 M solution still tasted sweet, and 40%
N of the sub}ects reported that .1 M tasted sweet.

DISCUSSION

'.The:"m'ajority' of the subjects used in this study

“did not adapt completely to either the salt or the .

sucrose stimuli; although the degree of adaptation
was significantly greater for the weaker solutions
than. for the more concentrated ones. This latter.

~. result is consistent with previous reports that subjects -
-adapt more quickly to weaker stimuli than to- .

- . ‘stronger ones {Abrahams et al., :
" Hahn, 1949). It has also been reported that NaCl
adapts more readily than sucrose, but that the differ-

ence is more in the completeness of adaptation than
in the speed (Hahn, 1934). Our resulis indicate that:
neither stimulus adapts completely in a time interv_a] _

1937; Bujas, 1953: .




Freque_n'cies'_'bf_:'Stimuhis__QuélitygDesct_iptio’r_ls

“Tetal. |

which is much longer than is normally used in ?:e':xpér'i_'- L

ments of this type.

That the majority of the subjects used in this study N
did not adapt completely to any of the stimuli- is 7
consistent with the results of our previous study. .. .-

(Meiselman & DuBose, 1976}, which suggested that

part of the population simply does not adapt readily.. -
to taste stimuli and that nonadapters seem to be'a -
larger segment of the population than the adaptation. .
literature indicates. In the present study, 6 of the:
20 subjects completely adapted to every stimulus, .
while 8 of the 20 subjects did not adapt completely
to any stimulus. These two subgroups were examined -

separately, and their median magnitude estimates

for the four stimuli are plotied in Figures 2 and 3. -
Of the remaining 6 subjects, 5 subjects completely =
adapted to one or both of the weaker stimuli, and ™.
1 subject completely adapted only to .36 M NaClL- '
Thus, in this study, 70% of the subjects were con-."

. Ra Taste salty.. |- Sueer | Sour/i|sitcer:: {. Orher’:
436 1 HaCl 5 12 S [ERNERS SRR ST DERN [N TSI AR
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sistent in their tendency to adapt or not adapt.to:: L
a variety of taste stimuli. Our previous study (1976). ¥

reported that 14 of the 18 subjects (78%) were .
consistent in their response to .36 M NaCl over three

trials and that 9 of the 12 subjects (75%) were con- ot
sistent in their response to .50 M NaCl over three. - 4 gy

sessions.

There were no verbal reports from our subjects .

indicating that they were responding to any attribute

of the stimuli other than taste intensity. The instruc-.
tions specifically asked for estimates of the intensity -
of the taste. The possibility that tactile: irritation
or sensation confounded the adaptation to NaCl .
stimuli was not supported. The adaptation to'sucrose.
stimuli which were comparable to the NaCl stimuli: - -
more complete than . .
the adaptation to NaCl. Abrahams et al;, (1937)-
reported that subjects complained- of a- stinging, ..
painful quality of the stimulus in the range between -
1.66 M and 3.93 M NaCl. Stinging was not observed.
at .84 M NaCl in their study. The NaCl stimuli used -

in perceived intensity was no

in the present study were well below the range O
Abrahams’ stimuli.. . . B

Additional data gathered recently in this labora-
tory (Hunt, personal communication) indicate: that
750 of the subjects report zero when asked to scale
. the intensity of stinging during a brief dorsal flow:
presentation of NaCl stimuli ranging from. 10 M to

.36 M SUCROSE, ¢ +,70 {3 208} 7 00 v VT
oA M SUCROSE s+ TAB O S 1B} 1 T
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 Figuré 3. Median magnitude estimates at 15-sec intervals during -
3-min: adaptation: tasks. Data are from 8 of the 20 subjects:who:- "
did ‘not adapt completely to any of the four stimuli: The mean:; !
" ‘and ranige of d 4 are shown for each stimulas. 0 o
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variables are involved. Stimulus type,
concentration, presentation procedure, and response
task are important variables. Cur work has shown
that there are important differences within the group

of subjects as well, and that many subjects will not

report complete adaptation even under-conditions

most conducive to it. A small percentage of the.
subjects will report complete adaptatlon under a-

variety of conditions.

In much recent taste research, tests are based upon
the responses of a completely adapted subject. The
assumption that the subject is completely adapted to
a continuous stimulus before the *‘test stimulus’’ is
administered is called into serious question by our
results, since subjects who do adapt completely are
in the minority. In addition, utilizing subjects who
do completely adapt makes generalization to the
larger population of nonadapters questionable.

APPENDIX

Instructions for Subjects

In this experiment a solution will flow over your tongue
for several minutes, You will be asked to rate the strength
of this solution every 15 seconds. When I say ‘‘now’’ you
will rate the solution.

The initial solution will be assxgned a rating of 10. The
solution’s strength may change over the course of the
several minutes. It may decrease, increase, or disappear.
Your task will be to note these changes (every 15 seconds).
If the solution becomes twice as strong, call it'20. If it is
half as strong, call it 5. If it has no taste, call it zero, Feel
free to use any number.

After several minutes, a new solutlon W!l] flow over
your tongue. I will tell you when this: new solution is
being introduced to you by saying ‘“‘new ‘solution.”’ After
a brief flow of the solution, I want vou to tell me if the
second solution had a taste, and; if so, what it was. Please

estimate the strength of the new solution in proportion

to the strength of the initial solution. If it is twice as strong,
call it 20. If it is half as strong, call it 5. And so on. Feel
free to use any number.

stimulus -

‘MemseLman, H. Human -taste perception.
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To summarize, while a solution flows over your tongue
for several minutes, vou will rate the strength every

15 seconds. When I say ‘‘new solution” tell me if the

solution has a taste, if so, what it js, and rate its strength
in comparison to the initial solution which is 10.
Do you have any questions?
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