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Stimulus generalization according to
palatability in lithium-chloride-
induced taste aversions

OLIVER T. MASSEY and WILLIAM H. CALHOUN
University of Tennessee, Knoxville, Tennessee 87916

Generalization of a conditional taste aversion to novel flavors was examined in the rat. Using a
two-bottle choice test, the relative palatability for seven flavors was determined. Two of the
moderately palatable flavors, lemon and peppermint-sucrose, were paired with an injection of
lithium chloride (6 ml/kg .36 M LiC1 IP). Each of the seven flavors was then reranked in a second
test for the lithium-chloride-injected animals. Results indicate that palatable flavors generalize to
taste aversions less readily than do those flavors which are less palatable.

Early experimenters (e.g., Richter, 1953; Rzoska,
1953) noted the generalization of taste aversions to
other flavors. Since that time, however, researchers have,
for the most part concentrated on discovering the
characteristics of the conditioned stimulus (CS) con-
ducive to the formation of taste aversions. From these
studies, novelty, salience, and palatability have been
established as three important variables. The strength of
the conditioned aversion is directly related to the
novelty of the CS (Vogel & Clody, 1972) and the
salience of the CS (Kalat & Rozin, 1970). Palatability
(i.e., initial preference) has been similarly examined,
but with less clear-cut results (Brackbill, Rosenbush, &
Brookshire, 1971; Etscorn, 1973).

In recent experiments, novelty also has been shown
to be a factor governing stimulus generalization of
conditioned taste aversions (Domjan, 1975), but little is
known of other factors influencing generalization. The
present experiment is an attempt to determine what role

the factor of palatability serves in the generalization of .

aversions. Since novelty is a potent factor in determining
behavior, it is hypothesized that a conditioned taste
aversion to a novel flavor will generalize to other novel
flavors. It is also true that palatability is a potent factor
affecting behavior, and it is further hypothesized that a
conditioned aversion will generalize more to less pal-
atable flavors than to more palatable flavors.

METHOD

Subjects and Apparatus

Two groups of eight Sprague-Dawley rats approximately
105 days old served as subjects. All animals were individually
caged in standard plastic cages with wire lids, and all testing
was done in the home cages. Water and test solutions were
provided on each side of the feeding trough by inverted 100-ml
graduated cylinders with stainless steel drinking tubes. Purina
Lab Chow was available ad lib throughout the experiment in
the area of the trough between the drinking tubes. Flavors
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consisted of Kroger-brand extracts in tap-water solution in the
following percentages: chocolate, .2%; peppermint, .2%; vanilla,
4%; lemon, .4%. The three sucrose flavors consisted of a 2%
sucrose solution alone and combined with chocolate and pepper-
mint in .2% concentrations.

Procedure

The two phases of the experiment were run consecutively
and eight rats were used in each phase. Different rats were
used in the two phases to insure that familiarity with the CS was
not a factor in the testing phase of the experiment. The first
phase consisted of ranking the seven flavors according to pal-
atability as discerned from relative preference to tap water.
All animals were allowed to habituate to the home cages until
water consumption had reached approximately 50% for each
side. Beginning on Day 1, each animal was presented one of the
seven test flavors and tap water in a two-bottle preference test.
On Day 2 each animal received its Day 1 flavor on the opposite
side of the cage; on Day 3 all animals received tap water on both
sides. This sequence was repeated until all animals had received
all flavors. Flavors were presented in a counterbalanced order.
After all the flavors had been presented, they were ranked ac-
cording to preference to tap water, and two moderately pal-
atable flavors, lemon and peppermint-sucrose, were picked as
test flavors to be paired with lithjum chloride in the taste-
aversion procedure.

The second phase of the experiment consisted of pairing
the test flavors with lithium chloride for a second group of
rats and, subsequently, exposing these animals to the seven
flavors ranked in Phase 1. Each flavor was then reranked for
palatability (i.e., compared with palatability ratings from the
first group). The eight rats in the second phase of the experi-
ment were allowed to habituate to cages, as were the Phase 1
animals. After habituation, all animals were water deprived for
23 h prior to Day 1 of the testing phase. At the end of the
23-h deprivation period on Day 1, animals were allowed access
to a .4% lemon solution on both sides of the cage for 30 min.
At the end of the 30-min period, the animals were injected
with lithium chloride solution and returned to their cages
(5 ml/kg .36 M LiCl IP). All animals received water on both
sides of the cage for the following 2 days. On Day 3 animals
were again water deprived for 23 h, and the aversion-conditioning
procedure was repeated for the peppermint-sucrose solution.
Beginning on Day 6, all flavors were presented to animals in
Phase 2, utilizing the same matrix as that used in Phase 1;
palatability ranks were then compiled.
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Figure 1. Percent consumption of the seven test solutions,
CS—chocolate-sucrose, V-—vanilla, S-sucrose, C-—chocolate,
PS—peppermint-sucrose, L-—lemon, P—peppermint. The dots
represent individual animals, and the lines connect the mean
consumption for each flavor.
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Figure 2. Percent consumption of the seven test flavors
following conditioned aversions established for lemon and
peppermint-sucrose. The letters are defined in Figure 1.
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RESULTS AND DISCUSSION

The results of the two-bottle choice test are presented
in Figure 1. Consumptions above 50% indicaté that the
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substance was preferred over tap water. Chocolate-
sucrose and vanilla are clearly the most palatable flavors.
Surprisingly, sucrose did not fare well, but largely be-
cause of the wide individual differences (see Figure 1).
For the lithium-treated animals (Figure 2), sucrose
consumption was much higher, which suggests that
the mean value for sucrose obtained during the first
palatability testing was abnormally low.

Analysis of variance demonstrated significant differ-
ences among the flavors [pretest: F(6,42)=10.73,
p.<.001; posttest: F(6,42)=71.22, p<.001]. The
Studentized range statistic (Winer, 1962, p.185f)
was used to ascertain specific difference, and these
results are summarized in Table 1.

The most important comparisons are between the
pre- and posttest consumption. Preference for chocolate-
sucrose did not change significantly, while preference
for vanilla decreased (rank sum test, p <.001) and
sucrose preference increased, although not significantly
(p =.052). For all other flavors, a marked reduction
in consumption was observed (see Figure 2).

The results suggest that less palatable flavors gen-
eralize more readily to taste aversions than do highly
palatable flavors. For the less palatable flavors, gen-
eralization was so complete that consumption rates
were nearly zero and no different from those of the
aversion-conditioned flavors themselves. For the most
palatable flavor, chocolate-sucrose, posttest palatability
did not differ significantly from pretest palatability.
For the second most palatable flavor, vanilla, there was
a significant decrease from pre- to posttest, but it was

Table 1
Pre and Post Comparison of All Flavors

Pretest

Flavors
Fla-
vors Mean \' S C PS L P
CS 88.6 11 32.5*% 33.7* 36.2* 36.6* 56.0*
A\ 717.6 21.5% 22.7* 252* 25.6* 450%*
S 56.1 1.2 3.7 4.1 23.5*
C 549 2.5 29 223%
PS 524 4 198%*
L 52.0 19.4*
Mean 77.6 56.1 549 524 520 326

Posttest
Fla- Flavors
vors Mean S \' C PS L P
CS 846 8.2 384* 728* 76.7* 77.6*% 77.8*
S 76.4 30.2* 64.6* 68.5* 69.4* 69.6*
\" 46.2 34.4* 383* 392* 394+%
C 11.8 3.9 4.8 5.0
PS 7.9 9 1.1
L 7.0 2
Mean 764 462 11.8 79 7.0 6.8
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still supppressed significantly less than the less pal-
atable flavors.

The pattern of preference following lithium con-
ditioning allows one to separate the factors of pal-
atability, salience, and nutrient need. For example, if
nutrient need was a dominant factor, it would be ex-
pected that flavors with sucrose would behave similarly.
However, sucrose alone increased in preference, prob-
ably due to a low pretest average. Chocolate-sucrose
changed little, if any, while peppermint-sucrose was
markedly suppressed. Similarly, if some characteristic
of chocolate was responsible for the high palatability
of chocolate-sucrose, one would expect a similar result
for. chocolate. Nevertheless, the conditioned aversion
did not generalize to chocolate-sucrose, but did to
chocolate. If salience of the flavor was the overriding
factor in the generalization of conditioned aversions,
one would expect vanilla, a salient flavor, to be more
affected than it was.

In conclusion, palatability is a very important factor
in the generalization of conditioned taste aversions to
novel flavors. Flavors that are relatively less palatable
are much more likely to generalize to a conditioned
taste aversion than are flavors of higher palatability, and
flavors of high palatability show little generalization of
a conditioned taste aversion.

REFERENCES

BracksiLL, R. M., RosenBusH, S. H., & BROOKSHIRE,
K. H. Acquisition and retention of conditioned taste
aversions as a function of taste quality of the CS. Learning
and Motivation, 1971, 2, 341-350.

DomiaN, M. Poison-induced neophobia in rats.
stimulus generalization of conditioned taste
Animal Learning & Behavior, 1975, 3, 205-212.

EtscorN, F. Effects of a preferred vs. a nonpreferred CS in
the establishment of a taste aversion. Physiological
Psychology, 1973, 1, 5-6.

Karat, J. W., & RoziN, P. “Salience”: A factor which can
override temporal contiguity in taste aversion learning.
Journal of Comparative and Physiological Psychology,
1970, 7, 192-197.

Karar, J., & RoziN, P. Specific
avoidance as an adaptive specialization of
Psychological Review, 1971, 78, 454-486.

RicaTER, C. P. Experimentally produced behavior reactions
to food poisoning in wild and domesticated rats. Annals of

" the New York Academy of Science, 1953, 56, 225-239.

Rzoska, J. Bait shyness: A study in rat behavior. British
Journal of Animal Behavior, 1953, 1, 128-13S.

VogeL, J. R., & Cropy, D. E. Habituation and conditioned
food aversions. Psychonomic Science, 1972, 28, 275-276.

WINER, B. ). Statistical principles in experimental design
(2nd ed.). New York: McGraw-Hill, 1962.

Role of
aversions.

hungers and poison
learning.

(Received for publication March 21, 1977.)




<<
  /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




