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Abstract

Erythritol, a sugar alcohol derived from carbohydrate hydrolysis, is gaining attention for its
unique properties and potential health benefits. While it occurs naturally in small quantities in
certain foods, industrial production methods have made it a popular sugar substitute in various
consumer products.

Erythritol's sweetness coupled with its low or negligible calorie content, positions it as an
attractive option for individuals seeking to manage weight or diabetes. Unlike some polyol
sweeteners, erythritol's absorption in the small intestine does not lead to gastrointestinal
distress, making it widely used in foods and beverages.

Research indicates that erythritol's ingestion does not significantly impact serum glucose or
insulin levels, making it suitable for individuals with diabetes or those managing carbohydrate
intake.

Moreover, erythritol shows promise in improving endothelial function and protecting against
vascular complications associated with diabetes. Individuals with carbohydrate disorders or
those who are overweight represent only a segment of the population that may benefit from
erythritol. This sweetener also offers a spectrum of advantageous effects on oral and
gastrointestinal health.

However, while erythritol offers numerous potential benefits, further studies are needed to fully
understand its long-term effects on the human body.

This review compiles current data on erythritol's metabolism and underscores erythritol's

multifaceted and beneficial potential role in health.
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Background

Erythritol belongs to the family of sugar alcohols (polyols), which are formed due to the
processes of hydrolysation of the ketone or aldehyde group in carbohydrates. Polyols are
naturally present in minor amounts in some fruits, vegetables, mushrooms as well as in
fermented foods. [1]

However, extracting natural erythritol from plants is not very efficient, so on an
industrial scale it is produced for example from glucose by an osmophilic yeast via fermentation
of corn using biotechnological techniques [2]. Also, evidence suggests that erythritol can be
endogenously produced by human metabolism from glucose via the pentose-phosphate
pathway (PPP) [3].

The most important features of this sugar alcohol are its sweetness which is
approximately 60-80% of sucrose and low or no calorie content [4, 5]. [1] The majority of
erythritol is rapidly absorbed in the small intestine by passive diffusion and then is excreted
unmodified into the urine, meaning that - unlike other popular polyol sweeteners such as xylitol
- erythritol does not cause diarrhea. [1, 6] The remaining small part enters the colon, but studies
showed that human gut microbiota does not ferment erythritol and that erythritol leads to lower
osmotic pressures and to rarely any gas production in comparison to other polyols in
comparable amounts. [6] Therefore it is widely used in as a sugar replacement such us tabletop

sweetener, in beverages, chewing gum, chocolate or other sweets. [1]

Erythritol's Weight Management Potential

It is estimated that in 2016 about 124 million children and 650 million adults worldwide
were obese. [7] The primary driver of obesity is the accumulation of fat resulting from a
persistent imbalance between calorie intake and expenditure. [§8]

Erythritol, a sugar alcohol, boasts an energy value estimated at a maximum of 0.4 kcal/g,
rendering it virtually non-nutritive to the body. This unique characteristic distinguishes
erythritol from other commonly used polyols, making it a perfect sweetener in specialized foods
tailored for individuals with diabetes or those striving to manage excessive body weight. [1, 4]

Despite its promising low-energy profile, erythritol does not yield immediate weight-
loss benefits. A week-long study involving a small group of participants demonstrated no
significant changes in body weight following regular oral consumption of erythritol. [9]

However, given the limited scientific data available, it remains uncertain whether erythritol's



low energy content could potentially facilitate excessive weight loss by reducing the energy
density of foods. Consequently, further clinical trials are warranted to explore the long-term
effects of erythritol consumption on body weight and its implications for weight management

strategies.

The Role of Erythritol in Carbohydrate Management

Research conducted in human subjects has unequivocally illustrated that varying doses
of erythritol do not trigger an increase in serum glucose levels [4, 10, 11, 12, 13] or insulin
concentrations [4, 10, 11, 12, 13, 14].

Furthermore, its administration demonstrates no impact on glucagon concentrations [11]
while concurrently exhibiting a reduction in hemoglobin Alc levels. Erythritol boasts an
exceptionally low glycemic index, estimated at 0, which significantly contrasts with the much
higher glycemic indices of sucrose or glucose [29].

This collective body of evidence underscores the unique metabolic profile of erythritol
and its promising potential for individuals with type II diabetes and other carbohydrate

management disorders.

Erythritol and Lipid Metabolism

Erythritol does not induce any significant effects on serum levels of total cholesterol,

triacylglycerol [10, 11] or free fatty acids [10, 12].

Erythritol's Protective Effects on Endothelial Health

Dysfunction of the endothelium, marked by an imbalance between vasodilators and
vasoconstrictors, compromises its crucial role in vascular function. Nitric oxide (NO) emerges
as pivotal in maintaining vascular relaxation and impeding the progression of atherosclerosis,
highlighting its significance in evaluating endothelial health. This dysfunction, often linked
with cardiovascular risk factors such as diabetes, precedes the onset of atherosclerosis and
exacerbates various vascular complications. [15]

An encouraging pilot study involving 24 patients with type II diabetes revealed
promising outcomes: those consuming 26 grams per day of erythritol for 4 weeks exhibited

reduced arterial stiffness and improved endothelial function [16].



Furthermore, under hyperglycemic conditions, erythritol attenuates glucose-induced
cell death, resulting in a remarkable protective effect on the endothelium under stress
conditions, such as increased nitric oxide release or high peroxynitrite levels, both of which
often accompany diabetic patients. This is extremely important for these patients, as endothelial
cell dysfunction is the beginning for vascular complications leading to blindness, renal failure,
nerve damage and to further consequences of atherosclerosis such as stroke or limb amputations
[17].[16, 18, 19, 20] Also, erythritol, thanks to its antioxidant activity, may help protect against
hyperglycemia-induced vascular damage through its membrane-protective properties [18].
However, it appears that in non-diabetic subjects, erythritol has only minimal effect on
endothelium. [18, 19, 20]

Extensive research in this area is warranted; however, it can now be concluded that
erythritol presents itself as an attractive potential sweetener substitute for people diagnosed with

diabetes.

The implications of erythritol on kidney and water-electrolyte balance

While erythritol is primarily eliminated through urine, its consumption does not notably
alter plasma osmolarity, water intake, or urine production. [9, 13] Additionally, it does not cause
significant changes in serum levels of sodium, potassium, chloride [9, 10] and phosphate [9] or
plasma and urine electrolyte balance. [13] The only exception is calcium, where its excretion
slightly increases with repeated erythritol ingestion at daily doses of 1 g/kg body weight. [9,
30]

Erythritol's Influence on Gastric Emptying and Fullness Sensation

The immediate consumption of erythritol triggers the release of gut hormones like
glucagon-like peptide-1 (GLP-1) and cholecystokinin (CCK), known for their roles in inducing
satiety, delaying gastric emptying, and regulating glucose levels. [11, 14] Erythritol induces a
delay in gastric emptying, which contributes to the sensation of fullness and ultimately prompts
meal termination [14].

Despite the release of these hormones, research has not identified any discernible impact

of erythritol treatment on sensations related to appetite [11].



Erythritol and Gastrointestinal Health: Absorption, Tolerance, and Hormonal Effects

It is estimated that up to 90% of ingested erythritol is instantly absorbed in the small
intestine. Then it is poorly reabsorbed by the kidneys, and it is quantitatively excreted in the
urine [4]. A much smaller fraction, approximately less than 10%, enters the colon. That raises
the question whether erythritol may be susceptible to fermentation in a human intestine.

Data on this subject is quite limited, but single studies have been able to find out, that although
erythritol seems to be readily absorbed, it undergoes no further metabolism as well as that
fractions missed in an absorption are not metabolized by the faecal flora. [6, 21]

Moreover, erythritol is completely resistant to the attack by the colonic microbiota
during the fermentation lasting 24 hours. [6]

In another trial medium doses of erythritol ingested in a liquid caused no side effects,
while large doses (50 grams) caused only a significant increase in borborygmi and nausea
whereas medium and large doses of xylitol (35-50g) were associated with significant intestinal
symptom scores and watery faeces.

Erythritol tolerance was also successfully tested among 185 healthy young children aged
four to six years. This trial showed that the limiting dose at which there are no side effects in
children is 15 grams per single dose. No nausea, vomiting, borborygmi, excess flatus and
abdominal pain occurred at any of the tested doses. Ingestion of larger doses of erythritol (15-
25 grams) lowered stool consistency only on the first day of the study but beyond that did not
cause any serious side effects. [22] Also, another trial examining tolerance of daily oral doses
of erythritol indicated that after regular ingestion no signs of gastrointestinal intolerance were
seen, and that stool frequency and appearance were not different between erythritol and sucrose
trials. [9] Therefore, erythritol has been recognized as a sweetener with no or minimal laxative
properties. [23]

Erythritol not only has the advantage of not causing many side effects, but also has the
added benefit of inducing the secretion of gut hormones: glucagon-like peptide-1 (GLP-1) and
cholecystokinin (CCK), which are responsible for satiation feeling, decelerating effect on

gastric emptying and modulating glucose homeostasis. [14, 31, 32]

Erythritol's Impact on Oral Microbiota and Dental Health

The non-cariogenic nature of erythritol was initially investigated and substantiated in

rat studies during the 1990s [24], subsequently corroborated in human trials. Ongoing research



has progressively unveiled the myriad favorable impacts of erythritol on oral health, including
its inhibitory effects on the development of periodontopathic biofilms [25].

Furthermore, the use of erythritol was associated with an inhibition on the presence of
caries-inducing bacteria such as the Streptococcus mutans - a key contributor to caries
development - coupled with significant reduction in the mass of plaque [26]. [5]

In a separate three-year investigation, the daily consumption of modest erythritol doses
(approximately 7.5 g) emerged as a preventative measure against caries in 485 children via the
reduction in plaque growth, decreased levels of plaque acetic acid and propionic acid, and
lowered oral counts of mutans streptococci.

Remarkably, this effect was achieved without altering salivary Lactobacillus levels, and
in comparison to sorbitol and xylitol consumption, no significant changes were observed [27].

Another extensive study involving erythritol showcased its correlation with the lowest
incidence of Streptococcus mutans and caries prevalence [28].

Beyond its protective influence against caries susceptibility, erythritol's impact extends
to enhancing oral sensations and mitigating unpleasant aftertastes, such as astringency. Notably,

its high negative heat of solution contributes to a strong cooling effect. [1]

Summary

Erythritol, a sugar alcohol synthesized from glucose fermentation and occurring
naturally in trace amounts in various foods, serves as a popular sugar substitute due to its unique
properties. Despite its sucrose-like sweetness, erythritol boasts minimal calorie content, making
it suitable for diabetic and weight management diets. Additionally, it exhibits a low glycemic
index and has no cariogenic effects, contributing to its potential in managing diabetes and oral
health.

Furthermore, erythritol's remarkable digestive tolerance and antioxidant properties,
along with its potential as an endothelium-protective agent, make it a promising addition to
dietary regimens. Its ability to regulate satiety and mitigate endothelial dysfunction underscores
its role in weight management and vascular health. However, comprehensive clinical trials are
needed to assess its long-term effects on metabolic diseases and cardiometabolic outcomes.

In summary, erythritol offers a range of benefits, including its non-caloric nature, low glycemic
index, and potential to inhibit caries-inducing bacteria. Its antioxidative properties and potential

to protect endothelial cells add to its appeal as a sugar substitute.



Nevertheless, further research is essential to fully understand erythritol's impact on

metabolic diseases and to address its potential role in managing cardiovascular health.
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