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Individual variation in taste phenotype predicts susceptibility to 
weight gain on a highly-palatable diet. 

Leanne M Polischuck, Gregory C Loney, and Lisa A Eckel 
Program in Neuroscience, Department of Psychology, Florida State University, Tallahassee, FL 

Background 

Methods 

Results 
Relationship between Taste and Obesity 

 
• The highly palatable, energy-dense Western diet is a leading contributor to 

the current obesity epidemic.  
 

• Although taste is a strong factor governing diet choice and thus caloric 
intake [1;2], few studies have examined whether individual differences in 
taste processing modulate susceptibility to weight gain. 
 

Differential Sucralose Taste Phenotypes in Rats 
   
• Rats vary in their acceptance of the artificial sweetener sucralose. 

 
• Using two-bottle preference tests (water vs. sucralose) rats can be 

categorized as sucralose preferrers (SP) or sucralose avoiders (SA) [3].  
This phenotypic split is mediated by individual differences in the perception 
of the sweet- and bitter-like taste qualities of sucralose [4].  
 

• A rat’s sucralose preference profile predicts how they will respond to a 
number of other substances. For example, during a 7-day intake test, SP 
consumed more of a palatable milk diet than SA [6]. 

      
• In the current study, we compared the intakes and growth curves of SA and 

SP given free access to  rat chow supplemented with a palatable sweetened 
milk diet.  We also examined whether SA and SP differ in the amount of 
“dessert” they consume following a satiating chow meal [7]. 
 

We hypothesized that the differences in taste perception between SA and 
SP would promote greater hedonic eating (eating for pleasure) and 
weight gain in SP, relative to SA. 
  

 
 
 
 

     

Results 

Summary and Discussion 
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SP and SA Classification:   Male rats were given a series of 48-h, 2-
bottle preference tests involving an ascending series of four sucralose 
concentrations and water.  Rats preferring (>50%) sucralose over 
water at the two highest concentrations were classified as SP.  Rats 
preferring water over sucralose at these same concentrations were 
classified as SA. 
 
 

Fig 3. SP gained more weight than SA when 
maintained on a palatable diet.   SA and SP did not 
differ in body weight when chow was solely available. SP gained 
more weight than SA across the 4-week period when the 
sweetened milk was available in addition to rat chow (F(42,798) = 
5.29, P < 0.001). Tukey’s post hoc analyses revealed that SA’s 
and SP’s bodyweights began to differ 7 days into the milk 
exposure phase (i.e., on Day 23). *P < 0.05. 
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1) Rats can be unambiguously classified as SP or SA (Fig 1). 
 

2) Daily caloric intake of chow alone was similar in SA and SP. However, when 
these same rats were given access to palatable sweetened milk in addition 
to chow, SP were more likely to dysregulate caloric intake. This 
dysregulation was driven by a reduced propensity for SP to decrease caloric 
intake of chow in order to compensate for the caloric intake of the sweetened 
milk diet, relative to SP (Fig 3A,B). 
 

3) Dysregulation in caloric intake in the presence of a highly-palatable diet was 
sufficient to drive a significant deviation in body weight gain between SA and 
SP. SP gained significantly more weight than SA, and this differential body 
weight was maintained through the end of the study (Fig 4). 
 

4) “Dessert” tests revealed that SP were more likely than SA to over consume 
calories beyond that needed for homeostatic regulation when challenged 
with highly-palatable food.  

 
1) These data support the claim that individual differences in taste perception 

affect non-homeostatic eating in ways that can promote weight gain. 
 

2) Implications for further study:  
1) Immediate sensory perception of sweet and bitter tastants. 
2) Downstream reward processing. 

Fig 1. SA and SP can be unambiguously 
categorized utilizing a 2-bottle preference test. 
Rats display robust differences in their preference for sucralose (*P 
< 0.001). 

Fig 2. SA, compared to SP, display a larger 
compensatory decrease in chow intake in the 
presence of palatable sweet milk.  There were no SP/SA 
differences in caloric intake when only the chow was available. 
However, when sweetened milk was introduced, SA  displayed a 
greater compensatory decrease in chow intake than SP (F(42,798) = 
1.67, P < 0.01). Differences in milk intake were not observed (P = 
0.96). 

Methods 
Extended-Access to a Palatable Diet: SA (n=12) and SP (n=9) were 
given free access to rat chow (Purina 5001; 3.36 kCal/g) for 16 days. 
These same rats were then given free access to chow and a 
sweetened milk diet (Borden’s sweetened condensed milk; 1.11 
kCal/g). Body weight and food intake were monitored daily. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reward-Based “Dessert” Test: Food-restricted SP and SA were 
entrained (Days 1-6)  to consume a satiating chow meal during a daily 
1-h access. On the test day (Day 7), animals were given a “dessert” 
(high-fat milk diet; 0.9 kCal/g) immediately after they had consumed 
their satiating chow meal. The amount of chow and milk “dessert” 
consumed during this test were recorded. 
 
Data Analyses:  All  data were analyzed with two-factor mixed-design 
ANOVAs comparing group (SA vs. SP) and concentration (Fig 1), day 
(Fig 2 & 3) or diet (Fig 4). Data are presented as means ± SEM. 
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Fig 4. Hedonically-driven, high-fat milk “dessert” 
intake was greater in SP than SA.  SA and SP did not 
differ in their 1-h intake of a satiating chow meal. Following this 
meal, SP consumed more of an unsweetened, high-fat milk diet that 
was available for a subsequent 1-h period (F(1,19) = 5.2 P < 0.05). 
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