
Figure 2. Insulin Response to Beverages (mU/L). Insulin concentration fol-
lowing Coke consumption was significantly higher than Olipop, Poppi, and 
Diet Coke (p=0.047)*. Diet Coke showed significantly lower insulin concen-
trations than Olipop and Poppi (p=0.047)*. There were no significant differ-
ences between Olipop and Poppi (p=0.55). 
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The Obesity Epidemic: 
In 2022, 2.5 billion adults were classified as overweight and 890 million as having 
obesity.1 This epidemic is fueled by sugar-sweetened beverages, which contribute to 
42% of ingested added sugar2 and 6.5% of daily caloric intake.3 Alternatives to sugar 
sweetened beverages could be an impactful tool in the fight against obesity.  
Insulin Resistance: 
Maintaining stable blood glucose levels is crucial for preventing hyper- and 
hypoglycemia.4 When blood glucose is consistently high for a prolonged period of 
time, it can cause insulin resistance. Glucose spikes lead to reactive hypoglycemia5 
and increased cravings.6 Adding fiber, fat, and protein to carbohydrates can reduce 
the magnitude of glucose spikes and prevent insulin resistance. 
Glucagon-like Peptide-1: 
GLP-1 is released when nutrients are detected in the small intestine, then binds to 
receptors in the brain to down regulate the appetite stimulant neuropeptide Y, 
reducing hunger.7 
Dietary Fiber and Inulin: 
Dietary fibers are complex carbohydrates that are indigestible by humans. Inulin is a 
soluble fiber that is frequently added to prebiotic products. It can be fermented by the 
gut microbiome into short chain fatty acids, which stimulate GLP-1 release.8 
Maximum recommended intake is set at 15-20g/day due to its ability to cause 
adverse gastrointestinal side effects.8 Inulin has been shown to increase satiety.9 

Methods

Background

Abstract
Background: Prebiotic sodas are marketed as healthy alternatives to traditional soda, 
but these claims have not yet been substantiated by research. This study evaluated the 
effects of fasted consumption of the prebiotic sodas Olipop and Poppi, compared 
with Diet Coke and Coca-Cola Original, on blood glucose, insulin, glucagon-like 
peptide-1 (GLP-1), satiety, gastrointestinal symptoms, and beverage preference.  
Objectives: Determine the effects of carbonated prebiotic beverages compared to 
conventional carbonated beverages on blood glucose, insulin, GLP-1, satiety, 
gastrointestinal symptoms, and beverage preference. 
Methods: A single-blind, repeated-measures, randomized crossover design was 
employed with 10 male participants age 19-28 with BMI between 18.4 and 24.9 kg/
m2 and no diagnosis of pre-diabetes or diabetes. Participants completed four 
randomly assigned trials with 12 oz of each beverage and a one-week washout period 
between each. During each visit, blood samples and satiety questionnaires were 
collected at baseline and throughout a two-hour trial. Beverage preference was 
assessed post-consumption, and gastrointestinal symptoms were evaluated using a 
follow-up questionnaire 24h post-intervention.  
Results: 
High interpersonal variability in glucose measurements yielded no significant 
differences in glucose response to any beverages. Coke yielded the highest spike in 
insulin concentrations while Diet Coke showed no insulin release. No significant 
differences were found for GLP-1 release or satiety. Prebiotic sodas were rated the 
worst, followed by Diet Coke, with Coke being rated the highest.  
Conclusion:  
High interpersonal variability to beverage responses highlights the need for 
personalized nutrition and larger sample sizes in further research. While statistical 
significance was not reached for many values, Coke resulted in worse biochemical 
results than any other trial beverages.

Results 

Figure 1: Study Design and Timeline of Experimental Procedures.  
Healthy male participants completed four experimental conditions testing the effects of different 
beverages: two carbonated prebiotic beverages, a non-caloric beverage, and a caloric sugar-
sweetened beverage. The timeline illustrates the sequence of events and blood sample collection 
points (indicated by downward arrows) for each of the four experimental conditions. The study 
assessed the impact of four different beverages on glucose, insulin, GLP-1, and satiety responses. 

Conclusions
Our results showed high interpersonal variability in glucose response to different bever-
ages, to the point where any observed effects failed to reach the threshold of significance. 
This highlights the need for personalized nutrition and larger sample sizes in future re-
search. A significant spike in insulin was found following Coke consumption, but despite 
trends, no statistically significant differences between conditions were observed in glucose 
and GLP-1 levels, as well as satiety. Gastrointestinal symptoms were reported with all 
drinks except Diet Coke. Overall, prebiotic sodas were rated the worse, followed by Diet 
Coke, with Coke ranking the highest. All beverages were rated worse compared to water. 
Further research is needed to determine if prolonged consumption of prebiotic beverages 
can benefit gut health or biochemical values. 
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We studied the differences between how Olipop, 
Poppi, Diet Coke, and Coke impacted blood sugar, 
insulin, GLP-1 levels, and satiety in healthy male 
adults. Our results showed high variability between 

participants, showing that a one size fits all approach does not work well when 
studying nutrition. One person may react differently than another to the same 
beverage. Overall, our results showed Coke to have the most negative effects on 
blood values, while Poppi and Diet Coke performed similarly to each other.
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Figure 3. Satiety Measurements. No significant differences were observed 
between conditions on satiety (p=0.2245).

Figure 1. Glucose Response to Beverages (mg/dL). Glucose responses 
tended to be highest with Coke, followed by Olipop, Poppi, and Diet Coke. 
However, the high variability between conditions resulted in no statistically 
significant differences between groups (p=0.294).

Figure 5. Beverage Ratings. Positive/negative values indicate a higher/lower 
ranking than comparison. Coke received the least negative ratings, and 
Olipop and Poppi ranked the worst. Diet Coke performed worse against 
Coke. Interestingly, all beverages ranked worse than plain water. No extreme-
ly strong preferences are apparent.

Figure 4. GLP-1 Response to Beverages (pM). GLP-1 levels changed signif-
icantly over time (p=0.002), but not between conditions. GLP-1 rose sharply 
following the Coke intervention, but fell back down within 15 minutes. 

Table 1. Optional Gastrointestinal Symptoms Questionnaire. Question-
naire response rate was 46.9%. The highest number of symptoms was report-
ed with Coke, followed by Olipop and Poppi. No symptoms were reported 
with Diet Coke.  

Beverage Reported Symptoms
Olipop (n=5) Bloating and gas (n=1) 

Stomach pain/cramping (n=2) 
Heartburn/reflux (n=1)

Poppi (n=4) Bloating, gas, and restroom urgency 
(n=1)

Coke (n=4) Bloating (n=2) 
Gas (n=2) 
Diarrhea (n=1) 
Restroom urgency (n=1)

Diet Coke (n=0) No reported symptoms


