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Functional sweeteners and metabolic diseases:
effect and mechanism

Yuri Kim

Dept of Nutritional Science and Food Management, Ewha Womans University, Republic of Korea

Metabolic disorders are diseases that disrupt
normal metabolism and include obesity, dys-
lipidemia, type 2 diabetes mellitus (T2DM), and
non-alcoholic fatty liver diseases (NAFLD). Type 2
diabetes is characterized as a metabolic disorder
involving glucose and fat metabolism that are com-
promised by hyperglycemia and insulin resistance.
Patients with type 2 diabetes also have a higher
risk of atherosclerotic cardiovascular diseases due
to dyslipidemia. The liver is largely responsible for
metabolizing lipids, and dysregulation of lipid me-
tabolism can lead to lipid accumulation and the de-
velopment of metabolic disorders, such as obesity,
diabetes, and hyperlipidemia. In addition, obesity
is a major risk factor for these diseases. Evidence
shows the association between overconsumption of
added sugars with the development of insulin re-
sistance caused by dysregulation of insulin action,
dyslipidemia, and fat accumulation in adipocytes
and the liver. Sugar reduction strategies often rely
on the use of alternative sugars that are designed to
substitute sugar and mimic its sensory profile, but
also exert beneficial effects on obesity-related met-

abolic disorders. Consequently, numerous studies
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have been conducted to develop new types of sug-
ars and sugar substitutes that have nutritional and
beneficial effects that can help manage metabolic
diseases. Xylobiose (XB) is a dimer of D-xylose
and is a major component of xylooligosaccharides
(XOS). The beneficial effects reported for XOS have
included an ability to revitalize the growth of intes-
tinal bifidobacteria, to activate the immune system,
and to suppress colon cancer. Phylloduclin is one of
isocoumarin derivatives and a well-known natural
sweetener. It is known to be 400-800 times sweeter
than sucrose. The beneficial effects reported for
phyllodulcin have included an ability for anti-fun-
gal, anti-ulcer, and anti-diabetic effects. Neohes-
peridin dihydrochalcone (NHDC) is one of intense
sweeteners. It is extracted and processed from hes-
peridin, its parent flavanone. The relative sweetness
of NHDC is 250-2000 times higher than sucrose
solution. We reported anti-diabetic and anti-obesi-
ty effects of these sweeteners by regulating hepatic
and adipocytic metabolism. Results from these
studies suggested that various sweeteners could be
potential functional sweeteners for preventing dia-

betic and obesity-related metabolic disorders.
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