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Taste/taste potentiation as a function of age 
and stimulus intensity 
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Bouton, Dunlap, and Swartzentruber (1987) and Davis, Best, and Grover (1988) have shown 
that the aversion conditioned to a target taste can be enhanced or potentiated by the presence 
of a second taste during the conditioning episode. In the present experiment, groups of young 
(80-day-old) and old (150-day-old) rats were exposed to a CS composed of one or two tastes, respec­
tively, prior to lithium-induced toxicosis. The results indicated that taste potentiation was shown 
by the younger subjects only when weaker fluid concentrations were employed. However, the 
effect was shown by the older animals under both weak and strong concentrations. 

Recent reports by Bouton, Dunlap, and Swartzentruber 
(1987) and Davis, Best, and Grover (1988) have demon­
strated that aversive conditioning of an ingestional com­
pound composed of two tastes can result in potentiated 
(enhanced) conditioning of one of the tastes. More spe­
cifically, Davis, Best, and Grover reported that denato­
nium saccharide potentiated the aversion to sodium sac­
charin when exposure to the compound formed by these 
two tastes was followed by an injection of lithium chlo­
ride (LiCl). Moreover, it was found that the presentation 
of these elements sequentially during conditioning, as well 
as the extinction of one of the elements following condi­
tioning, eliminated the potentiation effect. These results 
were interpreted as reflecting the importance of associa­
tions formed between the two elements of the compound 
conditional stimulus (CS) in the mediation of this poten­
tiation effect. 

When subsequent experiments using younger subjects 
failed to produce this potentiation effect (Davis, Erick­
son, Hoskinson, & Wilder, 1987), or demonstrated it only 
when a weaker solution was employed (Best et al., 1989), 
a more thorough examination of the relevant parameters 
was undertaken. The present experiment involved the 
simultaneous evaluation of two of these parameters-age 
and fluid concentration. More specifically, young (80-day­
old) and old (l50-day-old) rats were administered LiCI 
following exposure to weak solutions of saccharin or a 
mixture of saccharin and denatonium saccharide (denato­
nium). Comparable sets of young and old animals also 
were administered LiCI following exposure to stronger 
concentrations of these fluids . 

Correspondence may be addressed to Stephen F . Davis, Department 
of Psychology, Emporia State University, Emporia, KS 66801. 

METHOD 

Subjects and Apparatus 
A total of 80 male Holtzman rats (40 8O-day-old, 40 I~y-old) 

served as subjects. All subjects were housed in individual , suspended 
wire-mesh cages in the animal vivarium. Food was available on a free­
feeding basis for the duration of the experiment . All testing was con­
ducted in the home cage. 

Procedure 
Prior to the start of the experiment, four equal-sized (n = 10) groups 

(WS = weak saccharin; WM = weak mix; SS = strong saccharin; SM 
= strong mix) were fonned within each age category. These group desig­
nations referred to: (I) a 0 .075% (w/v) saccharin solution (WS), (2) a 
0 .15 % (w/v) saccharin solution (SS), (3) the mixture of weak saccha­
rin and I part denatonium saccharide per 20,000 parts water (WM), 
and (4) the mixture of strong saccharin and I part denatonium saccha­
ride per 10,000 parts water (SM). 

The experiment encompassed 12 days: baseline (10 days) , condition­
ing (I day), and preference test (I day) . Experimental sessions, during 
which fluids were presented in 5O-m1 centrifuge tubes with spill-resistant 
sippers, were conducted at 0800 h. Supplemental water was provided 
for each animal for 10 min at 1400 h. 

The water<OllSumption baseline was established by allowing each sub­
ject IO-min access to water daily for the first 10 days of the experi­
ment. Conditioning consisted of a IO-min exposure to the designated 
fluid, either saccharin (SAC) or a saccharin-denatonium saccharide mix­
ture (MIX). Five minutes later, an intraperitoneal injection of LiCI 
(12 mglkg of 0.30 M) was administered to each subject. The two-bottle 
preference test, conducted 24 h later, consisted of IO-min access to plain 
tap water and the appropriate saccharin solution (weak or strong) that 
had been experienced during conditioning. 

RESULTS AND DISCUSSION 

Because analysis of variance failed to yield significance 
for any effect on the last 2 days of baseline [groups, 
F(3,36) = 1.13; days, F(l,36) = 0.96] and on the con­

. ditioning day [groups, F(3,36) = 0.67] , intake equiva­
lence was established prior to the preference test. The 
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Figure 1. Group mean consumption scores (SAC/SAC + water) for the strong SAC (~), strong 
MIX (SM), weak MIX (WM), and weak SAC (WS) groups as a function of age. 

results of the two-bottle preference test are shown in 
Figure 1. The consumption ratios shown in this figure 
were calculated by dividing the amount of saccharin con­
sumed (in ml) by the total amount of fluid consumed (sac­
charin + water). Hence, a ratio of .50 would reflect equal 
consumption of saccharin and water, whereas ratios lower 
than .50 would reflect a saccharin aversion. 

An analysis of variance incorporating age (80- vs. 150-
day-old animals), concentration (weak vs. strong), and 
type of CS (single- vs. multiple-element) as main effects 
was performed on the consumption-ratio data from the 
preference test. The results of this analysis yielded sig­
nificance for the main effects of concentration [F(I, 72) 
= 5.27, p < .05] and type of CS [F(1,72) = 7.19, 
p < .01]. Moreover, the concentration x type of CS 
[F(1,72) = 8.03,p < .01], age x typeofCS [F(1,72) 
= 7.66, p < .01], and age x concentration x type of 
CS [F(1,72) = 8.87 ,p < .01] effects also achieved sig­
nificance. 

Simple main-effects analyses were employed to system­
atically probe the significant three-way interaction. For 
the 80-day-old animals, comparisons of consumption ra­
tios for the single- and multiple-element groups yielded 
significance only when the weak concentrations were in­
volved [WS vs. WM, F(1,72) = 6.33, p < .05]. 
However, comparisons of the type ofCS for the 150-day­
old animals yielded significance for both the strong 
[F(I,72) = 9.56,p < .01] and the weak [F(l,72) = 7.74, 
p < .01] concentrations. Subsequent Newman-Keuls tests 
applied to the data from the l5O-day-old animals indicated 
that the consumption ratios of Group SM were signifi-

cantly (p < .01) lower than those of Groups SS, WM, 
and WS. Group WM was significantly (p < .05) lower 
than Groups SS and WS, and Group SS was significantly 
(p < .05) lower than Group WS. 

These data replicate those reported by Bouton et al . 
(1987) and Davis et al. (1988). Clearly, strong potentia­
tion effects were shown by both the 80- and the 150-day­
old animals . However, for the 80-day-old animals, this 
effect was shown only by the subjects that were condi­
tioned to the weak solution (i.e., the aversion of 
Group WM was significantly stronger than that of 
Group WS). This outcome points to ontogenetic changes 
in the sensitivity to taste combinations and may reflect 
the importance of the salience balance between ingestional 
stimuli in the production of potentiation (see Bouton et al., 
1987). In this regard, it is possible that the strong mix 
in the 80-day-old animals was too intense to provide the 
necessary stimulus balance for the production of potenti­
ation. This is of particular interest in light of the relative 
ease with which taste-mediated potentiation can be 
produced in young as opposed to older rats (e.g., Kuchar­
ski & Spear, 1985; Peterson, Valliere, Misanin, & Hin­
derliter, 1985). 

REFERENCES 

BEST, M. R., DAVIS, S. F., looK, C. T., BECKER, A. H., SYLER, J. C., 
• NEAL, L. (1989, April) . Taste/taste potentiation in the young rat: 
Effect of CS·US interval. Paper presented at the annual meeting of 
the Southwestern Psychological Association, Houston. 

BoUTON, M. E. , DUNLAP, C. M., • SWARTZBNTRUBER, D. (1987). 
Potentiation of taste by another taste during compound aversion con­
ditioning. Animal Learning &: Behavior, 15, 433-438. 



DAVIS, S. F., BEST, M. R. , '" GROVER, C. A. (1988). Toxicosis-mediated 
potentiation in a taste/taste compound: Evidence for within-compound 
associations. Learning & Motivation, 19, 183-205. 

DAVIS, S. F., ERICKSON, C. A., HOSKINSON, K., '" WIWER, K. (1987). 

Potentiation of a conditioned taste aversion as a function of CS in­
tensity in a taste/taste compound. Paper presented at the annual meeting 
of the Association for Psychological and Educational Research in 
Kansas, Lawrence, KS. 

T ASTE/T ASTE POTENTIATION 203 

KUCHARSKI , D., '" SPEAR, N. E. (1985). Potentiation and overshadow­
ing in preweanling and adult rats . Journal of Experimental Psychol­
ogy: Animal Behovior Processes, 11 , 15-34. 

PETERSON, C. S., VALUERE, W. A., MISANIN , J. R., '" HINDERUTER, 
C. F. (1985). Age differences in the potentiation of taste aversion 
by odor cues. Physiological Psychology, 13, 103-106. 

(Manuscript received September 30, 1989.) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




