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GLYCEMIC AND INSULENEMIC RESPONSE TO FOUR DIFFERENT SWEETENERS IN HEALTHY
INDIVIDUALS: A DOUBLE BLIND, RANDOMIZED CONTROLLED TRIAL
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METHODS

ABSTRACT
Background:: The non-nutritive sweetener, erythritol, does
not change postprandial glucose levels. Whether this holds
true for forms which are modulated to be more intensely
sweet is not known.
Objectives: Comparison of the postprandial glucose and
insulin responses of two erythritol products differing in
sweetness intensity.
Methods: 15 healthy volunteers (6 M, 9F; 38±12 yr;
26.9±4.4kg/m2) consumed 4 test meals consisting of 24g
sucrose, 24g erythritol (Swerve® Granular), 2.4g erythritol
(Swerve® 10x) and 3g sucralose (Splenda®) mixed with
250ml of water. All meals were matched for sweetness level.
Capillary blood samples were taken fasting and at 15, 30, 45,
60, 90 and 120 min after the start of the meal.
Results: Postprandial glucose and insulin levels were
significantly lower after the non-nutritive sweeteners
compared to sucrose at 15, 30 and 45 min. Glucose levels
were also lower after both erythritol products compared to
sucralose at 15 min. At 90 and 120min, glucose levels were
significantly higher after the non-nutritive sweeteners
compared to sucrose (p<0.001). Incremental glucose and
insulin areas were significantly lower after the three nonnutritive sweeteners compared to sucrose (p<0.0001).
Conclusions: This study confirms that irrespective of
sweetness level, consumption of erythritol does not raise
postprandial blood glucose or insulin levels significantly.

RESULTS

Participant Characteristics
Participant
Characteristics

CONCLUSIONS
Blood glucose and serum insulin levels after the
non-nutritive sweeteners were significantly
lower compared to sucrose at 15, 30 and 45
minutes. In addition serum insulin levels were
significantly lower after the Swerve regular
compared to Sucrose at 60 minutes (p<0.01)

Blood Glucose

All subjects
(n=15)

Age

38 ± 12y

Gender

Glucose levels were significantly lower after
both Swerve products compared to Splenda at 15
minutes.

6M,9F
26.9 ± 4.4 kg/m2

BMI
Fasting Blood Glucose

4.52 ± 0.06 mmol/L

Fasting Serum Insulin

4.4 ± 0.4 μU/ml

At 90 and 120minutes, the blood glucose levels
were significantly higher after the 3 nonnutritive sweeteners compared to sucrose
(p<0.001)
Incremental glucose and insulin areas under the
curve were significantly lower after the three
non-nutritive sweeteners compared to sucrose
(p<0.0001)

Design
Acute, double blind, randomized cross-over
study with 4 treatments taken by each subject

Figure 1: Postprandial incremental blood glucose measurements 4 different sweeteners
balanced for sweetness. Results are expressed as Mean±SEM, and using ANOVA for main
effects of time and test meal and the time×meal interaction. If the time×mean interaction was
significant, then ANOVA was conducted for each time point using Tukey-Kramer method to
adjust for multiple comparisons. Time points with different letters are significantly different
(p<0.0001.

Figure 2: iAUC blood glucose measurements after 4 different sweeteners balanced for
sweetness. Results are expressed as Mean±SEM, and using ANOVA for main effects
of time and test meal and the time×meal interaction. If the time×mean interaction was
significant, then ANOVA was conducted for each time point using Tukey-Kramer
method to adjust for multiple comparisons. Bars with different letter are significantly
different at p<0.0001

Serum Insulin

Test Meal

Splenda acutely increases postprandial
glucose levels to a small extent.

INTRODUCTION
The prevalence of impaired glucose tolerance and
diabetes is increasing exponentially with currently an estimated
13% prevalence worldwide (Glen D, 2003). At the same time
obesity rates have also been climbing at epidemic rates.
Changes in lifestyle factors have generally been blamed for
these epidemics which has resulted in renewed focus on the
extent that changes in exercise patterns and diet are
responsible. The quality and quantity of carbohydrate has
emerged as possible loci of interest to perhaps address some
of the problems. The rate of glucose absorption and extent and
duration of the glycemic response induce hormonal and
metabolic changes that may affect health or disease
parameters. Focus on controlling blood sugar levels is not
limited to the medical community and consumer interest in the
use of dietary supplements to maintain healthy blood sugars
has seen incremental growth (Porter-Rockwell B, 2010). The
use of novel sweeteners has been one approach to modulate
postprandial glucose levels. In addition to the sweeteners such
as sucralose, aspartame and a variety of sugar alcohols we
now see also Stevia, erythritol, isomaltulose, tagatose etc. on
the market. Whether these will have the desired long term
health benefits is unknown. Erythritol is an interesting
sweetener as, unlike other sugar alcohols, it is readily
absorbed and excreted by the kidney without degradation.
Consequently Erythritol does not raise postprandial blood
glucose or insulin levels. Whether different forms of Erythritol
with variable levels of sweetness act differently and how it
compares to other nutritive and non-nutritive sweeteners is not
known.
This study therefore compares the postprandial
glucose and insulin responses of two Erythritol products with
different levels of sweetness with the response to sucrose
(nutritive sweetener) and sucralose (Splenda®) a non-nutritive
sweetener.

This study confirms that Erythritol does
not significantly raise postprandial blood
glucose or insulin levels irrespective of
sweetness level.
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Satiety

Test Meals
Test foods consisted of 4 different sweeteners,
matched for sweetness level, mixed with 250ml of
water. Participants were also provided with an
additional 250 ml water with each test meal.

Macronutrients

Figure 4: iAUC serum insulin measurements after 4 different sweeteners balanced for
sweetness. Results are expressed as Mean±SEM, and using ANOVA for main effects of
time and test meal and the time×meal interaction. If the time×mean interaction was
significant, then ANOVA was conducted for each time point using Tukey-Kramer method to
adjust for multiple comparisons. Bars with different letter are significantly different at
p<0.0001.
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Sucrose

24

96

0

0

24

24

Swerve ®
Regular
(Erythritol)

24

0

0

0

23.04

0

Swerve ® x10
(Erythritol)

2.4

0

0

0

2.3

0

Splenda®
(Sucralose)

3.0

0

0

0

<3.0

0

Test Meal

Figure 3: Postprandial incremental serum insulin measurements after 4 different
sweeteners balanced for sweetness. Results are expressed as Mean±SEM, and using
ANOVA for main effects of time and test meal and the time×meal interaction. If the
time×mean interaction was significant, then ANOVA was conducted for each time point
using Tukey-Kramer method to adjust for multiple comparisons. *significantly different from
sucrose at p<0.001 ; # Splenda and Swerve regular significantly different from sucrose
(p<0.01).
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Figure 5: Palatability ratings for 4 different sweeteners
balanced for sweetness. Results are expressed as
Mean±SEM, and using ANOVA for main effects of
time and test meal and the time×meal interaction. If the
time×mean interaction was significant, then ANOVA
was conducted for each time point using Tukey-Kramer
method to adjust for multiple comparisons. Bars with
different letters are significantly different (p<0.0001)

