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Maltodextrin and dental caries: a literature review

Maltodextrina e cárie dentária: uma revisão de literatura

ABSTRACT

Carbohydrates are largely present in our diet. Sucrose the most commonly consumed carbohydrat and presents a high cariogenic potential. 
Starch has low cariogenic potential but this effect may be increased if it is consumed in combination with a sucrose-rich diet due to a prolonged 
retention on tooth surfaces. Maltodextrin is derived from the acid hydrolysis and/or enzymatic hydrolysis of corn starch and it is increasingly 
present in a variety of industrialized foods such as infant formulas, sports drinks and energy supplements. Yet, its role in the development of 
dental caries is not clear. The objective of this study was to conduct a literature review of the association between maltodextrin and dental 
caries. Based on the studies included in this review it can be concluded that maltodextrin has an acidogenic potential lower than sucrose, and 
that there is a lack of studies about the association between maltodextrin and sucrose and it may not be possible to assess the relationship to 
dental caries.

Indexing terms: Carbohydrates. Dental caries. Literature.

RESUMO

Os carboidratos são amplamente presentes em nossa dieta. A sacarose é o carboidrato mais comumente consumido e apresenta um alto 
potencial cariogênico. O amido apresenta um baixo potencial cariogênico, mas este efeito pode ser aumentado se for consumido em 
combinação com uma dieta rica em sacarose, devido a uma retenção prolongada nas superfícies dos dentes. A maltodextrina é derivada a 
partir da hidrólise ácida e/ou enzimática do amido de milho e está cada vez mais presente em uma variedade de alimentos industrializados, 
como fórmulas infantis, bebidas esportivas e suplementos energéticos. Contudo, o seu papel no desenvolvimento da cárie dentária ainda não 
está esclarecido. O objetivo deste estudo foi realizar uma revisão da literatura sobre a associação entre a maltodextrina e a cárie dentária. Com 
base nos estudos incluídos nesta revisão, pode-se concluir que a maltodextrina apresenta um potencial acidogênico menor do que a sacarose, 
e que estudos sobre a associação entre maltodextrina e sacarose são escassos não podendo ser possível avaliar sua relação com cárie dentária.

Termos de indexação: Carboidratos. Cárie dentária. Literatura.
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INTRODUCTION

Maltodextrin is a starch hydrolysate that is often 
used by the industry and is increasingly present in a 
variety of foods such as infant formulas, sports drinks, 
and energy supplements. Maltodextrin-based products, 
especially infant soy formulas, are commonly used for 
children who have allergies or lactose intolerance [1,2]. 
These formulas are used as cow's milk substitute and are 
given to children at high frequency and at night when 
the salivary flow is reduced, favoring the development of 
dental caries [3,4]. However, its role in the development 

of dental caries is not clear. Therefore, the objective of 
this study was to conduct a literature review regarding 
the association between maltodextrin and dental caries. 

Carbohydrates and dental caries

Although epidemiological indicators of dental 
caries have shown important decline in the prevalence of 
this disease, it appears to be present in childhood in many 
countries [5-7]. Dental caries is considered a multifactorial 
disease and its development is strongly associated with 
a diet high in carbohydrates. Ingestion of high quantities 
of fermentable carbohydrates induces the formation of a 
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biofilm with cariogenic microorganisms [8,9].
The association between dental caries and 

excessive consumption of sugars is affirmed by experts 
at World Health Organization, who performed an 
assessment of the evidence in the literature relating 
diet and caries in 2003. They have reported an increase 
in the risk for development of caries that is associated 
with frequent intake of sugars [10].  In the recent Food 
Guide for the Brazilian Population, it is emphasized 
that excessive sugar consumption increases the risk of 
developing caries [11]. 

With the changes in eating habits and the growth 
in processed food industrialization, foods high in fibers 
and nutrients are being replaced by processed foods 
with an excess of fats and carbohydrates. This facilitates 
the development of dental caries [12]. Carbohydrate 
is the food group abundantly prevalent in our diet. 
Carbohydrates can be classified in different ways, such 
as by chain length (monosaccharides, disaccharides, 
polysaccharides) and origin [13]. 

Sucrose is the most commonly consumed 
carbohydrate and presents a greater cariogenic potential. 
This feature is, in part, attributable to the fact that this 
is the only carbohydrate that can be used as a substrate 
for the synthesis of soluble and insoluble extracellular 
polysaccharides (EPS) by dental biofilms, favoring the 
colonization and adherence of microorganisms to dental 
surfaces and increasing the porosity of the dental biofilms 
[14-16]. 

Classical studies assessing the relationship of 
dental caries with diet showed that there is an increase 
in dental caries with the increased consumption of 
carbohydrates. The consistency of foods and how often 
foods high in sugar are consumed has also a large 
influence [17-18]. 

A study conducted monitored mentally disabled 
adults over 5 years in order to assess the caries increment 
with increased sucrose intake, influence of food 
consistency, and frequency of sugar intake. The authors 
observed that there was a low incidence of caries when 
the diet was almost free of carbohydrates and less of a 
caries increment with the consumption of carbohydrates 
derived from starch at meals [17]. Other study with a 
group of children, living in an orphanage, who had a 
lacto-vegetarian diet with minimal amounts of sugar 
and refined flour observed a lower prevalence of caries. 
However, an increase in dental caries prevalence occurred 
when the children left the orphanage. They concluded 

that diet had extreme influence on the development of 
caries [18]. 

A recent systematic review about the association 
between sugar intake and dental caries, analyzed 55 
studies and the authors concluded that there was 
consistent evidence of moderate quality supporting a 
relationship between the amount of sugars consumed and 
dental caries development [19]. 

The relation of sucrose and dental caries is well 
established in the literature. Despite the development of 
this disease being associated with a variety of factors, the 
frequency and consistency of food containing sucrose have 
a great influence on the development of dental caries.

Starch and dental caries

Starch is a glucose polymer composed of two 
polysaccharides (amylose and amylopectin) that which 
are found in a variety of foods such as cereals, roots, and 
seeds. The starch molecules are inside insoluble beads. 
When subjected to heating processes, they undergo a 
series of changes in a process called gelatinization. The 
products having an increased gelatinization potential are 
more susceptible to enzymatic breakdown, causing partial 
degradation to a soluble form that can be fully dissolved 
by salivary and bacterial amylase and be transformed 
into maltose, maltotriose, dextrins, and small amounts 
of glucose. Salivary amylase performs the hydrolysis of 
glycosidic chains, resulting in smaller units that are readily 
metabolized by the microorganisms of the oral cavity. The 
extent of this hydrolysis is determined by the time that 
food is retained in the oral cavity [20-22]. 

Starch has a minimal influence on dental caries if 
consumed in small quantities in the diet. However, this effect 
may be magnified if starch is consumed in combination 
with a diet rich in sucrose owing to its prolonged retention 
on tooth surfaces. The starch cariogenicity differs by food 
source, amount, and frequency of consumption and the 
method of preparation [23]. 

Some epidemiological and in vitro studies reported 
that starchy foods presents low or no cariogenic potential 
[17,24,25]. A study found a low incidence of caries in a 
group that consumed bread and pasta associated with 
reduced quantities of sugars [17]. However, it must be 
considered that the study had a long duration, was 
modified several times over the period, and that there was a 
marked variability among the subjects studied. In addition, 
there were differences in the consistency of food and the 
frequency in which it was offered to different study groups. 
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The group receiving a higher frequency of carbohydrates 
with a sticky consistency between meals showed a higher 
caries prevalence than the group that received bread and 
pasta less frequently. Other study conducted for two years 
with 405 schoolchildren, evaluated the cariogenic potential 
of dietary starch and sugars. In addition, the simultaneous 
effect of starch with sucrose relating the cariogenic 
potential of sucrose with the viscosity of the starch was 
evaluated. The authors observed that children who had a 
diet with high consumption of starch and low sugar had a 
lower incidence of dental caries [24].

An in vitro study investigated the cariogenicity of 
starch and fruits by measuring the acidogenicity of the 
biofilm and enamel demineralization. The results indicated 
that all foods were less acidogenic than sucrose. All foods 
reached the maximum decrease in pH and produced 
enamel demineralization. The author concluded that all 
foods were less cariogenic than sucrose [25].

A literature review investigated the relationship 
between food starch and dental caries. The authors 
considered as determinants for starch cariogenicity the 
following factors: consumption intensity (quantity and 
frequency), exposure tooth surfaces exposure, starch 
bioavailability, microorganisms present in the biofilm, 
biofilm pH decrease, and salivary flow. Several experimental 
studies indicate that foods containing starch have a significant 
cariogenic potential, and studies with humans have yielded 
only limited information and have been inconclusive [21]. 

Many food products have the association between 
starch and sucrose in their composition. Among the 
carbohydrates, sucrose is considered the most cariogenic 
one and this feature is partly attributable to the fact that 
this carbohydrate is used as a substrate for the synthesis 
of EPS in dental biofilm [16,26]. In vivo studies report that 
the cariogenic potential of starch consumption associated 
with sucrose is greater than the cariogenic potential of these 
carbohydrates consumed by alone [16,24,25] Furthermore, 
some studies have suggested that the addition of starch 
would enhance the cariogenic potential of sucrose [27,28].

An experimental study was conducted with rats 
infected with Streptococcus mutans (SM) and Actinomyces 
viscosus. The animals received different diets with sucrose, 
starch, a mixture of sucrose and starch, or sucrose and 
boiled starch. As result, the authors found that the baked 
starch alone or in combination with sucrose was cariogenic 
but less than sucrose alone [27]. 

An in situ study evaluated the effect of starch alone 
or associated with sucrose on the enamel demineralization 

and on the dental biofilm formed. The authors evaluated 
the amylase activity, biofilm acidogenicity, biofilm 
composition, and the enamel microhardness. The results 
obtained showed that the greatest loss of microhardness 
was observed when starch was associated with sucrose. 
Based on these results, the authors concluded that a 
small amount of starch added to the sucrose results in an 
increase in cariogenic potential of biofilm [28].

The association between starch and sucrose may 
also cause microbiological and structural effects in biofilms. 
An in vitro study evaluated the influence of starch alone or 
in combination with sucrose on polyssacharides content, 
gene expression, and acidogenicity of SM in biofilms. The 
authors observed that the combination of starch with 
sucrose had significant effects on the composition and 
structure of the EPS matrix and effects on gene expression 
of SM. They concluded that this combination may increase 
the cariogenic potential of the biofilm [29].

Although there are many studies in the literature 
about starch and caries this relationship is not clearly 
established when compared with sucrose and dental caries. 

Starch hydrolysates

The starch hydrolysates can be divided into 
maltodextrins and glucose syrups. These are generally 
comprised of glucose, maltose, maltotriose, and glucose 
polymers. The final concentration depends on the 
method and degree of hydrolysis of cornstarch, which is 
chemically defined as the "Dextrose Equivalent" (DE) of 
this oligosaccharide. The DE is expressed as dextrose and 
calculated as a percentage of total dry mass. The higher 
the value of the DE, the greater the amount of reducing 
sugars it will contain and the more readily the product 
will be metabolized by the oral bacteria. Maltodextrins 
are complex in nature and have a DE of less than 20, and 
glucose syrups have a DE higher than 20 [13]. 

Maltodextrin

Maltodextrin is the most used starch hydrolysate 
by food industry. It is classified as an oligosaccharide and is 
derived from acid hydrolysis and/or enzymatic hydrolysis of 
cornstarch and subsequent drying. The amount of glucose 
and maltose is considered low in comparison to long 
chains of polysaccharides. Also called glucose polymer, 
maltodextrin can be characterized as virtually tasteless 
and odorless. Its composition will determine its potential 
as a sweetener. Its sweetness increases with increased 
concentrations of low molecular weight saccharides, such 
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as the presence of glucose [3,13,30,31]. Maltodextrins 
are used in the food industry as thickeners in baby food, 
sauces, and soups. Maltodextrins have a non-sweetener 
role. They are used to increase the caloric content of infant 
formulas and dietary supplements and in some sports 
beverages [32-34].  

Many maltodextrin-based products have sucrose 
in their composition and it is not known if this association 
has a particular effect on the cariogenic potential of these 
foods. Various studies in the literature have evaluated the 
acidogenicity of maltodextrin on biofilm, and showed that 
maltodextrin is less acidogenic than sucrose [2,32,33,35-38]. 

An in vitro study evaluated the acidogenicity 
potential of products containing maltodextrin, glucose 
syrup, milk, and cow's solution used as milk replacer 
and, compared this with sucrose in adult volunteers. They 
observed that the products containing maltodextrin caused 
a decrease in the pH of the biofilm, but to less than the pH 
decrease caused by the sucrose [36]. 

Other in vitro study assessed the effects of artificial 
sweeteners and maltodextrin present in iced teas on the 
pH of dental biofilm. The different compositions of teas 
compared were sucralose; sucralose and maltodextrin; 
sucralose, maltodextrin, and dextrose; and tea containing 
sucrose. The authors concluded that sucrose caused the 
greatest decrease in pH, either alone or combined with 
maltodextrin. Sucralose, maltodextrin, and dextrose 
exhibited a significantly lower pH decrease [35].

An in vivo study verified the effect of three 
maltodextrins with different DE on the pH decrease of 
biofilms of 10 volunteers, as well as the acidogenicity 
of drinks for children containing maltodextrin compared 
with sucrose and sorbitol solution. It was concluded that, 
although less acidogenic than sucrose, maltodextrin led to 
a substantial decrease in the pH of the biofilm and may 
present potential to demineralize enamel [31]. 

 A study evaluated the effect of infant milk 
formulas composed of different sugars and the effects 
on dental biofilm pH. Six formulas were tested: three 
contained maltodextrin associated with sucrose, two 
contained lactose, and one contained only sucrose. The 
formulations containing sucrose in combination with other 
carbohydrates such as maltodextrin showed a greater 
decrease in the pH than formulas containing lactose [2].

Other study evaluate the pH of the biofilm 
after rinsing with regular infant formulas, soy formula 
(containing maltodextrin), bovine milk, water, and sucrose 
solution. The sucrose solution showed the largest decrease 

in pH, being more acidogenic. However, among the tested 
formulas the soy formula containing maltodextrin showed 
the largest decrease in pH, presenting itself as more 
acidogenic, similar to sucrose [36]. 

Few studies evaluated the effects of the association 
of maltodextrin and sucrose [4,37]. 

An in vitro study investigated the effect of the 
association of maltodextrin and sucrose on the acidogenic 
and adherence profiles of cariogenic bacteria. The 
authors observed that when the microorganism was SM, 
maltodextrin-sucrose mixture presented a high acidogenic 
potential and high microbial adherence similar to sucrose 
alone. The authors concluded that the addition of 
maltodextrin to sucrose does not increase the cariogenicity 
of sucrose in terms of acidogenicity and adherence of the 
cariogenic bacteria [37]. 

Other in situ study verified the effects of milk and 
soy-based infant formulas associated or not to sucrose 
on enamel demineralization and on biofilm composition. 
Both infant formulas, special for babies, contained a small 
percentage of maltodextrin.  After the analysis of mineral 
loss and the biochemical and microbiological composition 
of the biofilm, the authors concluded that milk-based and 
soy-based infant formula presents a potential to induce 
demineralization in deciduous enamel; this potential 
increased when sweetened with sucrose [4].

DISCUSSION 

The present review observed that most studies 
were performed with maltodextrin alone or comparing 
the different maltodextrin DE. Fewer studies evaluated 
the association between maltodextrin and other sugars. 
Moreover, the studies use different evaluation parameters, 
making difficult the comparison between the results. 
The in vivo studies were mostly limited to evaluation of 
maltodextrin acidogenicity in biofilm and showed that 
maltodextrin has an acidogenic potential but lower than 
sucrose. Only one in situ study evaluating the combination 
of maltodextrin with sucrose showed that maltodextrin 
cariogenic potential increases when it is associated with 
sucrose [2]. However, the study was developed from 
deciduous dental enamel, which has a different mineral 
structure from permanent enamel. Deciduous enamel 
has lower levels of calcium and phosphorus, a smaller 
thickness, and a higher density of enamel prisms compared 
with permanent enamel [39]. Therefore, the results 
cannot be generalized to permanent enamel. No studies, 
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evaluated the cariogenicity of maltodextrin on dentin, 
were found in the literature. Therefore, it is suggested that 
further studies may be conducted to assess the cariogenic 
potential of maltodextrin alone and in association with 
other carbohydrates on permanent enamel and dentin.

FINAL CONSIDERATIONS

Based on the studies included in this review, it 
can be concluded that maltodextrin has an acidogenic 

potential lower than sucrose. However, studies, reporting 
the cariogenic potential of maltodextrin and its association 
with others carbohydrates, are scarce in the literature.
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