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Effects of low-energy sweetener on satiety in humans

Ryoko HONGO

Department of Nutrition Science, Faculty of Nursing and Nutrition
University of Nagasaki, Siebold

We evaluated satiety after ingestion of low-energy artificial sweeteners and
examined the underlying mechanism in humans. The test substances were
maltitol, aspartame, acesulfame K, and sucrose. Seven healthy male subjects
ingested the test substances, dissolved in water to achieve the same degree of
sweetness. A visual analog scale (VAS) was used to assess changes in satiety
before and after ingestion of the test substances. Plasma glucose, insulin, total
GLP-1, active ghrelin, and free fatty acid concentrations were measured. In
addition, the gastric emptying time (Tmax) after ingestion of each test solution
was evaluated using the '°C breath test method.

Maltitol resulted in less satiety after ingestion. In addition, the plasma GLP-1
levels were higher and the ghrelin levels tended to be lower than those with
sucrose, while the free fatty acid concentrations decreased to the same level as
when sucrose was the test solution. In addition, gastric emptying was delayed
with maltitol compared to sucrose. These results indicate that maltitol does not
match the subjective appetite sensations, feeding regulatory hormone dynamics,
and gastric emptying time achieved by sucrose. Even with aspartame, there was
less satiety compared with sucrose. Aspartame intake did not increase the
plasma glucose concentration and did not decrease the plasma free fatty acid
concentration. Accordingly, satiety is considered to be strongly influenced by
the presence or absence of energy. However, acesulfame K was almost the same
as sucrose with regard to other subjective appetite sensations. While the
plasma glucose concentration at 60 minutes after ingestion of acesulfame K
was lower than that after ingestion of sucrose, the free fatty acid level was as
low as that after sucrose, which is considered to be one of the reasons why the
subjective appetite sensation of acesulfame K was relatively close to that of
sucrose.



