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Four experiments examined flavor preference in cats. In the first experiment
domestic cats exhibited no preference (both in 24-hr and 1-hr two-choice
preference tests) for any of a variety of carbohydrate or artificial sweeteners
regardless of whether a water or saline diluent was employed. A preference
for sucrose or lactose dissolved in dilute milk compared with dilute milk
alone was observed. This preference may have been based on textural rather
than flavor characteristics of the milk-sugar solution. In the second experi-
ment a similar lack of preference for carbohydrate sweeteners was found
when using 5-min two-choice preference tests with wild cats (genus Panth-
era). In light of this lack of sweet preference among cats, Experiments 3 and
4 examined responses to solutions of hydrolyzed protein and individual
amino acids and to emulsified fat mixtures. Solutions of hydrolyzed soy,
lactalbumin, and casein; L-alanine and L-proline solutions; and butterfat
mixtures were all preferred to the diluent. It is suggested that a pattern of
responses characterized by an avidity for protein and fat products and no
avidity for carbohydrate sweeteners may be typical of strict carnivores like

cats.

An avidity for a variety of sweetening
agents by animals from a relatively lim-
ited phylogenetic range has been experi-
mentally demonstrated. These observa-
tions have led several investigators to as-
sert that the preference for sweet is ubiqg-
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uitous (Bartoshuk, Harned, & Parks,
1971; Bartoshuk, Jacobs, Nichols, Hoff, &
Ryckman, 1975; Frings, 1951; Pfaffmann,
1964). Many species including Homo sap-
iens show strong preferences for sucrose
(e.g., Cagan & Maller, 1974; Desor,
Maller, & Turner, 1973). However, there
have been reports of several exceptions to
this generalization (Kare & Ficken, 1963;
Maller & Kare, 1967). The domestic cat
was reported not to prefer sucrose or the
synthetic sweetener sodium saccharin to
water (Carpenter, 1956). Several studies
dispute this observation (Bartoshuk et al.,
1971; Bartoshuk et al., 1975; Frings, 1951,
Wyrwicka & Clemente, 1970). A number
of electrophysiological studies of the taste
system of the cat indicate that neural
fibers sensitive to sucrose are difficult to
find. When such fibers are observed, they
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respond only when extremely high concen-
trations of solutions of sucrose are applied
to the tongue (Boudreau, Bradley, Bierer,
Kruger, & Tsuchitani, 1971; Cohen, Hagi-
wara, & Zotterman, 1955; Pfaffmann,
1955).

In view of the conflicting observations
concerning the cat’s response to sweet-
eners, we report here a series of studies
wherein we examined the behavioral re-
sponses of felines to a variety of sweet
substances in addition to sucrose and sac-
charin. Using several testing procedures
and both domestic and wild cats, we ob-
served no avidity for sweet carbohydrates
or synthetic sweeteners. This unusual re-
sponse of the cat to sweets prompted us to
consider what classes of gustatory stimuli
elicit ingestion in this animal. Although
there have been a number of comparative
studies on flavor preferences, the carni-
vores as a group have been neglected
(Kare & Ficken, 1963). White and Boud-
reau (1975) recently reported that mix-
tures of saline and the amino acids L-
proline, L-lysine and L-histidine at concen-
trations of 50 mM are preferred to saline
alone. Mugford (1977) reported that the
ingestion of solid food could be increased
in satiated cats by suffusing the food with
odors from meats. Thus, a second series of
studies designed to examine the flavor
preferences of cats was conducted. Short-
term two-choice tests used water soluble
compounds, which, a priori, we expected
would be important to a carnivore’s nutri-
tion.

Experiment 1

To examine the ingestive responses of
domestic cats to sweet substances, we com-
pared long-term (24-hr) and short-term (1-
hr) preference tests. By using a large sam-
ple of animals, several species of felids,
and several behavioral testing methods,
we hoped to clarify the behavioral re-
sponses to sweeteners.

Method

Subjects. Twenty-eight adult cats, ranging in
weight from 2.6 to 5.3 kg, were tested: 8 males, 4 of
which had been castrated for at least 1 yr, and 20
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females, 15 of which had been ovariectomized for at
least 1 yr. The animals were divided into four
equivalent groups of seven animals each on the
basis of body weight and sexual condition (male or
female, and intact or castrated). The cats were
housed individually in cages measuring .88 x .72 X
.72 m. Each cage contained two identical glass
bottles with stainless steel (AtCo Mfg. Co.) spouts,
which the animals licked to obtain their fluids. The
bottles were mounted on the center of the cage
door, with the drinking spouts separated from each
other by approximately 100 cm. Deionized water
was available ad lib. The cats were maintained
throughout the testing on a single feeding of a
commercial, dry diet, which contained no less than
30% protein and no less than 12% moisture (Purina
Cat Chow). The single feeding was given approxi-
mately 30 min before testing with fluids or before
changing the positions of the bottles (for the second
day of the 24-hr tests). This regimen was adopted to
ensure sufficient fluid intake at testing and to
prevent the excessive weight gain that occurs under
ad lib feedings.

Procedure. In the first series, ten 24-hr two-
choice taste tests were conducted. For each test
each of the four groups of cats was given a choice
between a single (different) concentration of a sapid
solution (which was alternated from the left to right
side every 24 hr) and deionized water for two consec-
utive days. The bottles were labeled and weighed
before and after each 24 hr to the nearest gram.
The difference in weight between the initial and
final weighing was used as a measure of consump-
tion. After the 24-hr tests were concluded, a second
series consisting of 28 one-hr tests was conducted.
Here, the same procedures were followed except
that only two concentrations and two groups of cats
were used in each test.

All solutions were prepared with reagent-grade
chemicals. All solutions were refrigerated after
preparation; they were allowed to return to room
temperature for several hours before presentation.
Each test, comprising two consecutive 24-hr presen-
tations of fluids, was followed by at least 1 day
during which only deionized water was available in
order to reduce the likelihood of carry-over effects
of one flavor upon another.

The 24-hr tests were conducted with the follow-
ing: sucrose, p-fructose, p-mannose, D-glucose, D~
galactose (.075-.60 M), and sodium and calcium
saccharin (1.55-12.4 mM). In addition to the studies
with single sweet stimuli, the same concentrations
of sucrose or fructose were offered in solutions
containing 30 mM of NaCl. In these studies the
sugar~NaCl solutions were offered as a choice with
30 mM NaCl. These sugar-saline solutions were
tested because Bartoshuk et al. (1971) reported that
the cat avidly consumes sucrose in saline solutions
of this concentration but does not prefer it when it
is dissolved in deionized water.

The responses to D-glucose, sucrose, p-fructose,
maltose (all at .30 and .60 M), lactose (.15 and .30
M), sodium and calcium saccharin, and sodium and
caleium cyclamate (.0062 and .0124 M) were exam-
ined in 1-hr tests (see Table 1). The carbohydrates
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were tested both with a water diluent and with a
saline (30 mM) diluent. Finally, the cats were tested
with sugar (.5 M sucrose or lactose) solutions, with
dilute (20%) milk as a diluent since Frings (1951)
and Bartoshuk et al. (1975) reported that this mix-
ture is preferred to plain dilute milk.

Results and Discussion

In none of the 10 long-term tests did the
cats demonstrate a preference for any of
the sweeteners. They avoided the highest
concentrations of saccharin. Figure 1
shows the proportion of sugar solution
consumed. Analyses of variance (stimulus
x concentration) of these proportions indi-
cated that no sugar was preferred to wa-
ter.

In 18 of the 20 one-hr tests with sugars,
no significant preference was found (Table
1). In neither of the experiments in which
there was a statistically significant pref-
erence for sugar in water (glucose and
sucrose) over water was this difference
evident upon repeating the same experi-
ment. Sodium and calcium saccharin were
avoided, whereas cats were indifferent to
sodium and calcium cyclamate. At the
concentrations used here the responses to
nonnutritive sweeteners were similar to
those reported by Bartoshuk et al. (1975).
These data with short-term tests corrobo-
rate the findings for the 24-hr tests: Do-
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mestic cats evidence no preference for any
of these sweet substances.

Frings’ (1951) observation that cats pre-
fer sucrose (.5 M) in dilute milk (1 part
whole milk to 4 parts water), but not in
water, was evaluated in the final series
of experiments with domestic cats and
sweeteners. Cats preferred whole milk to
dilute milk (Figure 2). They also preferred
either .5 M lactose or .5 M sucrose (Figure
2) in dilute milk to dilute milk, the latter
as reported by Frings. Thus, in these tests,
the animals consistently preferred the
mixtures with greater density and higher
caloric content.

At isomolar concentrations, sucrose is
judged by human adults as tasting sweeter
than lactose (e.g., Moskowitz, 1974) and is
preferred to lactose by rats, calves, and
rhesus monkeys (Kare & Ficken, 1963;
Maller, 1973; Richter & Campbell, 1940).
When cats were offered a direct choice
between solutions of .5 M lactose in dilute
milk and .5 M sucrose in dilute milk,
however, the mixtures were accepted
equally (Figure 2). That is to say, when
the mixtures were of equal density and
caloric content, there was no preference
for either one, even though they differed
in sweetness to man and in acceptability
to other species.

Thus, we suggest that the preferential
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Figure 1. Mean proportion of sugars consumed from the total fluid by domestic cats. (Each point represents

data from seven cats for 24-hr tests.)
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Table 1
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Number of 1-Hr Preference Tests in Which Cats Prefer Sweetener to Diluent or Diluent to

Sweetener or Were Indifferent

Preference®
Substance Diluent No. of tests
Sweetener Diluent Indifferent
Glucose H,0 2 1 0 1
.03 M NaCl 2 0 0 2
Sucrose H,O 3 1 0 2
.03 M NaCli 2 0 0 2
Fructose H,0 3 0 0 3
.03 M NaCl 2 0 0 2
Lactose H,0 2 0 0 2
.03 M NaCl 2 0 0 2
Maltose H,0 1 0 0 1
.03 M NaCl 1 0 0 1
Sodium saccharin H,0 1 0 1 0
Calcium saccharin H,0 1 0 1 0
Sodium cyclamate H,0 1 0 0 1
Calcium cyclamate H,0 1 0 0 1

Note. Concentrations of all sugars except lactose were .30 and .60 M; lactose, .15 and .30 M. Artificial sweeteners were

.0062 and .0124 M. Each n = 7 at each concentration.

* Significance level (difference between sweetener and diluent) p < .05 by analysis of variance. There were no significant

concentration effects or interactions.

ingestion of the dilute milk-sugar mixture
compared with dilute milk was more likely
made on the basis of sensory cues other
than sweetness (e.g., textural qualities
associated with the greater density). Fur-
ther experiments are required, however,
to directly test this hypothesis.

Experiment 2

The previous experiments strongly sug-
gest that domestic cats do not preferen-
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Figure 2. Mean intake of solutions in four 1-hr
choice tests. (The n = 28 for the first test, 7 for
Tests 2 and 3, and 14 for Test 4. A significant
preference [p < .05, ¢ test] for one solution over the
other occurred in Tests 1, 2, and 3. There was no
significant preference in Test 4. The term “milk”
means whole, homogenized, vitamin D fortified
milk as purchased commercially; the term “dilute
milk” means 1 part whole milk plus 4 parts deion-
ized water.)

tially ingest sweet carbohydrates. These
results are in agreement with the obser-
vations of Carpenter (1956). However, our
findings are in disagreement with those of
Bartoshuk et al. (1971) in that in our
experiments the use of 30 mM NaCl as
the diluent for sucrose (or for any other
sweetener) did not result in an avidity for
this mixture. The difference between our
findings and those of Bartoshuk et al.
could be due to differences in the sample
of felids and/or to the different testing
procedures employed. To further assess
these possibilities, we next tested 12 mem-
bers in four species of the genus Panthera
for their responses to sucrose solutions. In
these tests, the possibility that postinges-
tional factors might play a role was re-
duced further than it was in the preceding
experiments by providing a very brief (5
min) stimulus presentation (Cagan &
Maller, 1974).

Method

Subjects. Three lions (Panthera leo; 2 female, 1
male), 3 tigers (P. tigris; 1 female, 2 male), 3
leopards (P. pardus; 2 female, 1 male), and 3 jaguars
(P. onca; 2 female, 1 male) were used in this
experiment. Each animal was housed alone during
testing in a cage (approximately 4 X 4 m) at the
Philadelphia Zoological Gardens. All subjects were
healthy adults and were gonadally intact (except
for the male lion).
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Procedure. The wild cats were offered brief two-
choice tests between sucrose (3 M or .6 M) and
water or sucrose in 30 mM NaCl and 30 mM NaCl
Each of the solutions (approximately 500 ml) to be
compared was placed in one of two galvanized iron
pans (22.9 x 35.6 x 5.1 cm) with a handle 1-m long
(the reason for this is obvious!). The two pans were
placed simultaneously (5 cm apart) into the cat’s
home cage. Each cat was allowed 5 min from the
time it took the first lap, to sample the solutions.
The number of laps made to each sample was
counted. The interobserver agreement on the num-
ber of laps was determined to be highly reliable (r
= .89, p < .01). If a cat tasted neither sample
within 10 min, the test was stopped and “no sample”
was recorded. Each pair of samples (tastant and
diluent) was tested on 2 days, with the position of
the tastant alternated from day to day.

Results and Discussion

Difference scores (sugar solution minus
diluent) were analyzed with a three-factor
{(sucrose concentration {2] x diluent {2] x
species [4]) analysis of variance with re-
peated measures. Since there were no sig-
nificant main effects or interactions, the
data were collapsed, and a single analysis
was conducted for comparison of sucrose
and diluent alone. There was no difference
between laps elicited by sucrose and laps
elicited by the diluent (sucrose: M = 76.5
+ 22.5; diluent: M = 59.6 + 21.0).

These data, in conjunction with those of
the previous experiment, further support
Carpenter’s (1956) original conclusion that
cats do not exhibit an avidity for sucrose
solutions. Using testing periods of various
lengths (24 hr, 1 hr, and 5 min) and
several species of felids, we did not observe
a preference for sucrose dissolved in water
or in 30 mM NaCl. We thus suggest that
the weight of evidence now favors the
view that felids do not prefer to ingest
substances with a taste described by man
as sweet. Since at least some sweet sub-
stances are preferred by the vast majority
of animals so far examined, the cat stands
as a graphic exception to the generaliza-
tion that sweet substances are preferred
substances among mammals,

Experiment 3

If sweeteners do not stimulate ingestion
in the cat, what simple substances then

G. BEAUCHAMP, O. MALLER, AND J. ROGERS, Jr.

are likely to do so? The sense of taste of
strict carnivores has not been extensively
evaluated, but it seems likely that sub-
stances characteristic of the cats’ normal
diet would be selected. In the following
two experiments, this hypothesis was
evaluated by testing ingestive responses
to (a) protein mixtures, (b) fat mixture,
and (¢) amino acid solutions.

Method

Subjects. The subjects were the same sample of
domestic cats used in Experiment 1.

Procedure. The 1-hr, two-choice preference test
procedure employed in Experiment 1 was used here.

1. Protein mixtures. Cats were offered choices of
four concentrations (3.0%, 1.5%, .75%, and .3756% w/
v) of solutions of casein hydrolysate (enzymatic),
lactalbumin hydrolysate (enzymatic), and soy hy-
drolysate (all purchased from ICN Pharmaceuticals)
with deionized water. In a subsequent test, two
groups (n = 14) of cats were given a direct choice
between solutions of 1.5% soy hydrolysate and 1.5%
casein hydrolysate.

2. Fat mixtures. Cats were tested next with four
concentrations (3%, 1.5%, .75%, and .376% w/v) of
two fats. Butterfat and pure corn oil were purchased
commercially. To prepare the butterfat emulsion,
we melted butter and added 2.5 g of an emulsifier
(Tween-80) and then 11 of water. The mixture was
then gently warmed and mixed for 10-15 min. Ex-
cept for melting, since it was liquid at room temper-
ature, corn oil mixtures were prepared in the same
way. The butterfat and corn oil emulsions were
offered as choices with deionized water with Tween-
80 dissolved in it. Immediately before the mixtures
were poured into the test bottles and before the
bottles were put up for the 1-hr tests, the fat
mixtures were gently agitated. Finally, a 1.5% but-
terfat mixture was offered as a choice with 1.5%
corn oil mixture to two groups (n = 14) of cats.

3. Amino acid solutions. Solutions of amino
acids —glycine (.02, .04, .08, and .16 M) and r-glu-
tamic acid and r-alanine (.01, .02, .04, and .08 M) —
were offered in choices with water. The amino acids
were purchased from the Ajinomoto Company.

Results and Discussion

Solutions of casein, lactalbumin, and
soy hydrolysate were preferred to water
(Figure 3): (flavor vs. water) casein, F(1,
24) = 13.6, p < .01; lactalbumin, F(1, 24)
= 20.3 p < .01; s0y, F(1, 23) = 11.3,p <
.01. (One animal spilled its water and
thus its data were eliminated. This oc-
curred several times during these experi-
ments). For casein and lactalbumin, there
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Figure 3. Mean intake of hydrolyzed protein solu-
tions (flavor) and water diluent in two-bottle choice
tests with domestic cats. (There were seven animals
tested at each concentration.)

were significant concentration effects, F (3,
74) = 3.8 and 4.8, p < .05. An analysis of
variance (two-way, with repeated mea-
sures) directly comparing responses to all
three substances by using difference scores
(flavor-water) revealed no significant dif-
ferences among them. However, when
1.5% solutions of casein hydrolysate and
soy hydrolysate were presented to the ani-
mals simultaneously in a choice test, they
preferred the former (casein: M = 133.3 =
20.5 g; soy: M = 55.0 = 11.8 g), related
t(13) = 3.42, p < .01.

For the fats, both the emulsions of but-
terfat, F (1, 24) = 41.0, p < .01, and of corn
oil, F(1, 23) = 13.0, p < .01, were preferred
to water-Tween-80 solution (Figure 4). For
the butterfat there was a significant con-
centration effect, F(3, 24) = 3.5, p < .05,

and no interaction. There were no other .

significant effects with the corn oil. Com-
parison of the two fats (two-way analysis
of variance with repeated measures) by
using difference scores indicated that the
butterfat was preferred to corn oil, F(1,
23) = 27.2, p < .01. Similarly, when the
animals were given a direct choice, 1.5%
butterfat was preferred to 1.5% corn oil
(butterfat: M = 81.6 + 3.4 g), t(13) = 2.70,
p < .05.

Finally, tests with amino acids indi-
cated that (Table 2) cats were indifferent
to glycine at the concentrations offered
and avoided r-glutamic acid. On the first
test with L-alanine this amino acid was
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preferred to water. When the same test
was repeated, the preference for L-alanine
was not significant (Table 2). There were
no significant concentration effects or in-
teractions in any of these tests.

In summary, these data indicate that
domestic cats prefer solutions of protein
and fat mixtures to water. The compo-
nents in these mixtures that stimulate
ingestion are not known. The results of
Mugford (1977) on the efficacy of odors in
stimulating ingestion suggest that sub-
stances having olfactory properties may be
of greatest importance. However, taste re-
sponses to amino acids cannot be dis-
counted.

Our experiments suggest that L-alanine
may be preferred to water. Further, White
and Boudreau (1975), in experiments re-
ported after the conclusion of these tests,
showed that several other amino acids
stimulate ingestion when compared with
water. Thus, these studies clearly demon-
strate that salient components (derived
from proteins and fats) of foods naturally
eaten by cats stimulate ingestion whereas
sweeteners do not.

The portion of this study involving fat
preference warrants one further comment.
The possibility that the cats were avoiding
the water-Tween-80 solutions, rather than
preferring the fat, was not eliminated.
However, the large volume intake for the
3% concentration and the concentration ef-
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Figure 4. Mean intake of emulsified fat mixtures
(flavor) and water-Tween 80 diluent (water) in two-
bottle choice tests with domestic cats. (There were
seven animals tested at each concentration.)
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Table 2
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Mean (= SE) Flavor and Water Ingested by All Cats in Four Tests with Amino Acids

Consumption (in g)

Test substance F p
Flavor Water
Glycine 37.0 = 4.6 38.8 + 4.9 1.6 ns
L-Glutamic acid 41+ .8 29.5 + 3.9 55.2 <.01
r-Alanine (1) 51.4 + 5.1 29.6 + 3.2 13.1 <.01
L-Alanine (2) 43.8 £ 5.2 30.8 = 3.7 3.2 ns

Note. As there were no concentration effects, concentrations are collapsed, and means represent average data over all
four concentrations. The N = 28. The F values are for flavor versus diluent from two-factor analysis of variance with

repeated measures; df = 1, 24.

fects strongly indicate that aversion to the
Tween-80 cannot explain the butterfat re-
sults. Further work on vegetable fat is
indicated.

Both the individual tests and the direct
comparison clearly demonstrate that fat
from an animal source is preferred to that
from vegetable sources. For protein
sources, only the direct comparison indi-
cated a significant preference for sub-
stances derived from the animal source.
Taken together, these data suggest that
animal-derived substances are more po-
tent ingestive stimuli than are substances
of a similar class derived from plant
sources.

Experiment 4

In an effort to extend the observations
reported in Experiment 3, we conducted a
final study with the wild cats. Using the
brief 5-min tests, we examined responses
to solutions of protein products.

Method

Subjects. The same 12 wild cats used in Experi-
ment 2 were the subjects.

Procedure. The 5-min choice test described in
Experiment 2 was used again. These animals were
tested with solutions of 3% casein hydrolysate, 3%
soy hydrolysate, and .05 M proline.

Results and Discussion

Two-factor repeated-measures analyses
of variance (four species and two flavors)
were conducted for each flavor. Since there
were only three subjects/species (and only
two for one species for each substance
tested since one animal failed to sample

the substances on both days), the practical
significance of species differences is very
questionable. Thus, we concentrate on fla-
vor differences and restrict any generali-
zations to the genus Panthera.

Casein (3%) was preferred to water (179
laps vs. 10 laps), F(3, T) = 20.59, p < .01,
as was 3% soy (57 laps vs. 16 laps), F (3, 7)
= 10.76, p < .05. When difference scores
(flavor-water) for casein and soy were
compared, casein was preferred to soy,
F@3, 7 = 9.85, p < .05. Finally, proline
also was preferred to water (39 laps vs. 13
laps), (3, 7) = 19.83, p < .01.

These data show that in brief tests,
protein products are preferred by members
of the genus Panthera. For casein hydrol-
ysate and soy hydrolysate, the responses
of these wild cats were similar to the
domestic animals in that the animal-de-
rived substance was preferred to that from
the vegetable source. Our tests with a
single amino acid, proline, were conducted
because White and Boudreau (1975) had
reported that this amino acid was the most
potent one tested at stimulating ingestion
in domestic cats. Our data, from the brief-
exposure method with a water rather than
a saline diluent, indicate that proline is
also a preferred amino acid among wild
cats, which thus extends the White and
Boudreau observation.

General Discussion

The data presented here provide the
strongest evidence available to support the
conclusion that felines do not have an
avidity for carbohydrate sweeteners and
thus constitute a major exception to the
ubiquity of this preference among mam-
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mals. Although our results are consonant
with most electrophysiological studies and
support the conclusions of Carpenter
(1956), they are in disagreement with
those of Bartoshuk et al. (1971) concerning
the ability of a 30 mM saline diluent to
induce a preference for sucrose. Several
possible explanations for the differences
between the work of Bartoshuk et al.
(1971) and our studies can be eliminated.
First, since we used a large number of
domestic cats as well as wild cats, it seems
unlikely that our samples were aberrant.
Second, we conducted many tests with a
variety of sweetening agents and found no
evidence for the efficacy of the 30 mM
saline diluent, thus eliminating the possi-
bility that our data were produced by
restricted testing. Third, use of three test-
ing paradigms (24 hr, 1 hr, and 5 min)
reduces the likelihood that our testing
procedures would miss a dramatic result
such as that described by Bartoshuk et al.
(1971). Finally, the possibility that the
lack of preferences may be due to condi-
tioned aversions is unlikely. Intake of
large amounts of sucrose (and other
sugars) has been reported to make cats
sick (e.g., Carpenter, 1956). However, the
sugars in dilute milk experiments, in
which there was a significant preference
for the sugar-milk mixture compared with
diluted milk alone, were done after all
other testing. If conditioned aversions had
been formed and the response was to the
sweetness of the dilute milk-sucrose solu-
tions, one would have expected an avoid-
ance of the mixture instead of the prefer-
ence we observed. Further, if conditioned
taste aversions were formed, one would
expect the solutions of sugar in saline to
be avoided; instead, cats ingested them
indifferently compared with diluent.

A remaining methodological difference
between our testing procedures and those
of Bartoshuk et al. (1971) was that for
each experiment with each sweetener
tested, we used only one group of animals
at each concentration. Bartoshuk et al.,
however, repeatedly tested the same nine
cats with increasing concentrations, first,
of sucrose versus water and, second, with
sucrose-saline solutions versus saline. For
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each concentration of sugar tested by these
investigators, cats were allowed access for
6 hr each day for four consecutive days.
Rest days separated testing at each con-
centration. Although is it not readily ap-
parent how this discrepancy could account
for our different results, perhaps some
form of sensitization resulted from the
repeated testing paradigm with step-wise
increasing concentrations. A related hy-
pothesis, that neophobic responses to car-
bohydrates by cats in our experiments
could explain the differences, is unlikely,
since this would predict that the sweete-
ners would be rejected, compared with the
diluent, rather than ingested indiffer- .
ently, as we found to be the case. Although
we cannot reject the possibility that meth-
odological differences could explain our
differential findings, we conclude that our
more extensive tests strongly indicate that
the saline diluent is not generally effective
at inducing cats to exhibit preferences for
carbohydrates.

The concentrations of sweeteners used
in this study were well within the range
that elicits preferential ingestion in most
mammalian species previously studied
(e.g., Cagan & Maller, 1974; Carpenter,
1956; Desor, Maller, & Turner, 1973; Kare
& Ficken, 1963; Maller, 1973; Richter &
Campbell, 1940). On the basis of the fail-
ure of these cats to exhibit a preference
for or a rejection of the carbohydrate
sweeteners, we have no direct evidence
that the cats could distinguish between
the tastant and the diluent. For a more
definitive answer to the question of
whether the cats could detect (as distin-
guished from prefer) the taste of the sugar
solutions compared with the diluent, a
further series of studies with a condition-
ing paradigm controlling for viscosity is
required.

One question that remains unanswered
is the nature of the sensory stimuli that
results in a preferential intake of .5 M
sucrose or .5 M lactose in dilute milk
compared with dilute milk alone. We sug-
gest that some correlate of differential
density, rather than differences in sweet
taste, accounts for this response. One pos-
sibility is that the animals prefer a more
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viscous solution. Direct tests of this hy-
potheses, with various thickening agents,
are required, however, before it can be
accepted.

Although sweet carbohydrates and syn-
thetic sweeteners do not stimulate inges-
tion, substances associated with the car-
nivorous cat’s natural foods do. Domestic
cats have a relatively high dietary require-
ment for protein (Scott, 1957), and this
requirement is complemented by the dem-
onstrated preference for solutions of hydro-
lyzed proteins and individual amino acids.
Our data, especially those involving wild
cats when tests were only 5 min long,
strongly suggest that the preferential in-
take is based on sensory rather than post-
ingestional cues.

Which sensory system(s) is involved has
not been determined. Mugford (1977)
showed that meat odors are sufficient to
stimulate ingestion. The protein solutions
had definite odors to humans, and the
animals (especially the Panthera) often
sniffed these solutions before taking them
into their mouths. Thus it seems likely
that olfaction plays at least some role in
the sampling and/or acceptance of the so-
lutions. For the pure amino acids, the role
of olfaction is less clear. White and Boud-
reau (1975) stated that the amino acids
they used were odorless to them, which
suggests taste played the major sensory
role. However, human inability to smell a
substance does not prove that the animal
also lacks that ability.

Supporting the possible role of taste in
guiding ingestion of amino acid and per-
haps of hydrolyzed protein solutions is the
work of Boudreau (1974). He demonstrated
that amino acids are sufficient to stimu-
late taste fibers. Further, White and
Boudreau found that they could predict,
on the basis of electrophysiological activity
in the taste system, which amino acids
would be preferred. It may very well be
that both olfaction and taste play a role in
controlling ingestion. Further experi-
ments with cats having specific olfactory
impairments are required to resolve this
question.

In conclusion, we found that hydrolyzed
protein, emulsified fats, and amino acid
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solutions strongly stimulate ingestion but
carbohydrates do not. That these ingestive
responses are based mainly on sensory
cues is evident from the brief exposure (5
min for Panthera) of the preference tests.
Since felidae are strict carnivores (Ewer,
1973), this pattern of sensory response to
food substances is not unexpected. The
ontogeny of this flavor preference pattern
and the extent to which it can be influ-
enced by previous intake experience re-
main to be investigated. In addition, only
through further studies with other strict
carnivorous species (e.g., mink, sea lions,
carnivorous fish, and insects) will we be
able to determine the extent to which this
lack of responsiveness to carbohydrates,
coupled with a strong response to animal-
product substances, is the common pat-
tern.
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