
168 169 168 169 

INTRODUCTION

Microorganisms present in the oral cavity are 
a prerequisite for caries and are very relevant for 
periodontal disease. Currently, it can be said that 
the microorganism with greatest cariogenic poten-
tial in man is Streptococcus mutans14. It has the 
capacity to produce, from sucrose, an extracellular 
polymer of glucose base (dextran) that assists it 
in the adhesion and permanence on the dental 
enamel20. A fatty diet disturbs this process of ad-
hesion.
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ABSTRACT: The dentifrices currently available in the marketplace contain many anticariogenic substances, fluor-
ide and abrasives aimed to better clean the dental surface, remove dental plaque, improve salivary flow and its 
buffer capacity and reduce colonies of bacteria such as S. mutans, the causative agent of dental caries. The ob-
jective of this study was to evaluate the possibility of adequately removing dental plaque using an experimental 
almond oil dentifrice (Titoil) with no abrasives or antiplaque agents. This study was carried out with 80 volunteers, 
all of them 18-year-old recruits from the military training school of Araçatuba - SP. Saliva sampling and dental 
plaque disclosing were undertaken both before and after 28 days of toothbrushing with a low abrasive dentifrice 
(Group 1: 40 volunteers) or with Titoil (Group 2: 40 volunteers). Statistical analysis of the results revealed that the 
experimental dentifrice (Titoil) did not interfere with salivary flow and reduced dental plaque more than the low 
abrasive dentifrice, improved the salivary buffer capacity and decreased salivary S. mutans (Caritest-SM) as much 
as regular dentifrices. It was concluded that if the dental industry replaces abrasive by vegetable oil in dentifrices, 
these will be more effective in maintaining oral health and will cause less dental abrasion.

DESCRIPTORS: Dentifrices; Dental polishing; Dental plaque; Toothbrushing; Streptococcus mutans.

RESUMO: Os dentifrícios atualmente encontrados no mercado contêm muitas substâncias anticariogênicas, flúor 
e abrasivos para higienizar melhor as superfícies dentárias, remover a placa dentária, melhorar o fluxo salivar e 
a capacidade tampão e reduzir as colônias bacterianas, como de S. mutans, agente causador da cárie dentária. 
O objetivo deste estudo foi avaliar a possibilidade de remover placa adequadamente usando um dentifrício expe-
rimental, sem abrasivos nem agentes antiplaca, à base de óleo de amêndoas: Titoil. Foi realizado um estudo com 
80 recrutas de 18 anos de idade do Tiro de Guerra de Araçatuba - SP. A coleta de amostras de saliva e a colora-
ção da placa dentária foram realizadas ao início e ao final de 28 dias de escovação com um dentifrício de baixa 
abrasividade (Grupo 1: 40 voluntários) ou com Titoil (Grupo 2: 40 voluntários). Através de análises estatísticas, 
os resultados mostraram que o dentifrício experimental: não interfere no fluxo salivar; promove maior redução de 
placa dentária do que o dentifrício de baixa abrasividade; melhora a capacidade tampão e diminui o número de S. 
mutans salivares (kit Caritest-SM) tanto quanto o dentifrício regular. Concluiu-se que, se as indústrias de denti-
frício substituíssem os abrasivos dos dentifrícios por óleo vegetal, estes seriam mais eficientes na manutenção da 
saúde bucal e provocariam menos abrasão.

DESCRITORES: Dentifrícios; Polimento dentário; Placa dentária; Escovação dentária; Streptococcus mutans.

Studies on fatty foods determine that they 
have a potential benefit, preventing the formation 
of caries. They are able to form a protective barrier 
on the enamel or involve the carbohydrates of the 
diet18. The fat not only interferes with the proc-
ess of adhesion of bacterial plaque to the dental 
enamel, but it also reduces the number of bacteria 
added to the enamel14.

In a recent study, it was proven that when 
pure almond oil was employed in toothbrushing 
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there was a reduction in dental plaque compared 
with regular dentifrices (containing abrasives and 
antiplaque agents). This occurred even with no 
change in toothbrushing techniques2.

Toothbrush and dentifrice are the most useful 
and widespread resources in the practice of oral 
hygiene11, and supervised toothbrushing optimizes 
the reduction of dental plaque and gum bleeding5. 
However, the dentifrices in Brazil contain many 
different abrasives aimed to better remove dental 
plaque and enable polishing4.

The composition of dentifrices includes deter-
gents, flavoring, humectants, water, sweeteners, 
colorants, wetting agents, surface-active agents 
and abrasives10. These abrasives cause great con-
cern due to the wearing of dental surfaces.

Various attempts have been made to con-
trol plaque with chemical substances such as 
chlorhexidine, essential oils, triclosan, heavy met-
als, oxygenating agents and sanguinarine. These 
substances are added to the dentifrice or used as 
mouthwashes before or after toothbrushing15.

The surface roughness of the dental enamel 
caused by toothbrushing with abrasive dentifrices 
is an important factor in oral health. It modifies 
the shape of the dental surface, facilitating the 
retention of bacterial plaque, which is a cause for 
dental caries and periodontal diseases8.

It is considered that there is an increasing 
necessity to obtain a substance that removes bac-
terial plaque without causing any other damage, 
such as an increase in surface roughness and, 
consequently, the process of dental abrasion3.

Literature regarding the use of oil in dental 
brushing is not abundant1. Therefore, it is desir-
able to offer a clear understanding on the subject, 
which will demonstrate removal of bacterial plaque 
(preventing caries and periodontal disease) without 
interfering with the salivary flow and buffer capac-
ity (important in the process of dental demineral-
ization), without unbalancing the oral microorgan-
isms (enabling prolonged use) and without causing 
abrasion of hard tissues of the oral cavity.

This study aims at examining the efficiency 
of a vegetable oil in the prevention of caries when 
used in toothbrushing. A comparison will be made 
between an experimental dentifrice with almond oil 
(Titoil) and a low abrasive dentifrice (Tandy, Koly-
nos, Brazil) available in the Brazilian marketplace 
in order to determine the correlation between: the 
ability to reduce dental plaque, the interference in 
salivary flow and buffer capacity and the influence 

on the quantity of Streptococcus mutans (microor-
ganisms/ml of saliva).

MATERIAL AND METHODS

This study was carried out by the Laboratory 
and Clinic of Dentistry, School of Dentistry of Ara-
çatuba (São Paulo State University) – Brazil, to 
analyze: a) salivary flow rate; b) bacterial plaque; 
c) buffer capacity of the saliva; d) Streptococcus 
mutans (SM).

Eighty male volunteers, 18 years of age, con-
scripts in the Army Training School of Araçatuba, 
participated in the study (according to Resolu-
tion n. 196/96 of CNS – Brazil). Detailed letters 
on the study were given to the authorities and 
volunteers of the Army Training School (approved 
by Ethic Committee of this College). In order to be 
included in the study, volunteers could not wear 
orthodontic devices, prosthesis nor be taking any 
medication. Two groups of 40 individuals were 
formed randomly. During the 4 weeks of the study, 
Group 1 used a regularly available low abrasive 
dentifrice (Low abrasive) according to instructions 
of the manufacturer Kolynos. Group 2 used the ex-
perimental dentifrice with almond oil (Amygdalus 
communis, Linné-Rosácea, Laboratório Industrial 
Farmacêutico Lifar Ltda., PR, Brasil), which had 
no abrasives.

The volunteers received material for tooth-
brushing and a standard toothbrush (used in the 
abrasion tests: Equilabor, Equipamentos para 
laboratórios, Piracicaba, Brazil) to use during the 
period of the study. They followed normal hygiene 
habits and did not change those habits during the 
study, in order not to influence the results.

The examinations were carried out with the 
same schedule for each volunteer in the same loca-
tion and with the same examiner at the beginning 
of the study and after 4 weeks. A monitor con-
ducted the volunteers for collection of stimulated 
saliva. Afterwards, the salivary flow and disclos-
ing of dental plaque were observed in a clinical 
environment for examination of the plaque index. 
The examiner was assisted with the recording of 
the name and group of each volunteer, date and 
quantity of dental plaque in files appropriate for 
the score of Turesky index. Later, the examiner 
observed the salivary buffer capacity and quantity 
of microorganisms/ml of S. mutans (Caritest SM®, 
Tecnew Comércio e Indústria Ltda., RJ, Brazil).

The examiner was unaware of the composi-
tion of the two groups of volunteers. Groups were 
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assigned by the assistant and monitor, thereby 
characterizing a “blind-study”19.

This study was preceded by a pilot study of 7 
days using 10 volunteers, students of Dentistry.

Test for salivary flow rate
Salivary flow was stimulated with gum for 1 

minute, being that the volunteer swallowed the 
resulting saliva (this causes an initial stimulation 
and removal of residues). The volunteer then ex-
pelled the saliva for 5 minutes into a beaker and 
the volume of saliva was divided by the time (5 min) 
of collection, thereby obtaining the salivary flow 
(ml/min). The parameters for salivary secretion 
were classified by Ericsson, Brathal7 (1989) (a flow 
of more than 1 ml/min is optimum, between 0.7 
and 1 ml/min is normal and less than 0.7 ml/min 
is poor).

Tests for the salivary buffer capacity
For the gauging of the salivary buffer capac-

ity, the Ericsson technique was modified for the 
increase in proportion of saliva/acid and substitu-
tion of the paper strip by a digital pH-meter (Tec-
nal, Piracicaba, Brazil). In the evaluation, 1 ml of 
previously collected saliva was placed into a test 
tube with 3 ml of HCl (5 mM). Values equal to or 
greater than 5.6 were classified as optimum, from 
4.5 to 5.5 as normal and less than 4.5 as poor.

Dental plaque
The Turesky index was employed in this evalu-

ation16. Through this index, a score from zero to 
five was used for buccal and lingual surfaces of 
each tooth according to the following criteria: (0) 
no plaque; (1) separate or discontinuous bands of 
plaque at the cervical edge of the dental surface; 
(2) narrow and continuous bands of plaque up to 
1 mm wide at the cervical edge of the dental sur-
face; (3) bands of plaque wider than 1 mm and on 
less than 1/3 of the surface; (4) plaque covering 
between 1/3 and 2/3 of the surface; (5) plaque 
covering 2/3 or more of the surface.

After the examination, the monitor assisted 
the volunteers to remove completely the disclosing 
solution by brushing the teeth with prophylaxis 
paste. The monitor provided each volunteer with 
a soft-bristled toothbrush and the substances for 
brushing the teeth for the 28 days of the study.

Microbiological tests for Streptococcus 
mutans

The microbiological test (Caritest-SM Kit, Tec-
new Comércio e Indústria Ltda, Brazil) is a bio-
chemical and bacteriological (semi-quantitative) 
test for the detection and monitoring of MGS (mu-
tans of group Streptococcus) in saliva.

For this test, 1.5 ml of saliva was used from 
the sample collected previously for the salivary flow 
test (maintained at low temperature in a container 
with ice until immediately prior to use). The test 
was performed following the normal instructions of 
the Caritest Kit manufacturers, with a comparison 
of density growth of the bacterial colonies with-
out the aid of a microscope. The density levels are 
shown in the table of results evaluation (provided 
in the Caritest-SM Kit). The density in the table 
reflects the level of Streptococcus mutans present 
in the mouth of the volunteer per unit of saliva 
(microorganisms/ml).

RESULTS

The Wilcoxon test was used to evaluate sal-
ivary flow. It showed no statistically significant 
differences between the dentifrices, demonstrat-
ing that the substance prepared with almond oil 
did not interfere with the salivary flow (Graph 1), 
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GRAPH 1 - Salivary flow of the two groups of volunteers, 
before and after 28 days of dental brushing with Titoil 
or a low abrasive dentifrice.
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which is important for the prevention of caries and 
oral health9.

A variance analysis was performed and Tukey’s 
non-parametric test was applied at 5% and 1%. It 
was shown that there was a significant reduction 
in dental plaque (p < 0.01) after toothbrushing 
with Titoil and no reduction after toothbrushing 
with the low abrasive dentifrice (Graph 2). This 

proved that vegetable oil is effective in the reduc-
tion of dental plaque.

The variance analysis was applied and it was 
confirmed that there was no significant difference 
between the two tested substances in terms of sali-
vary buffer capacity (Graph 3). This confirmed that 
Titoil does not interfere with the buffer capacity of 
saliva either, which is essential to avoid damages 
in oral tissues.

The variance analysis was performed and 
Tukey’s test was applied to the microbiological test, 
which revealed a significant reduction (p < 0.01) 
in the CFU/ml of S. mutans after 28 days of tooth-
brushing (factor time) in both groups of volunteers. 
This demonstrates that even without chemicals, 
fluoride or abrasives, Titoil is very effective in re-
ducing the quantity of bacteria compared with the 
low abrasive dentifrices (Graph 4) available in the 
Brazilian marketplace.

It was observed that the bacterial colonies also 
became smaller after 28 days of toothbrushing 
with Titoil (by stereoscopic microscopy) and there-
fore deserve further detailed in-depth studies.

Of the initial 80 volunteers, seven of Group 1 
and five of Group 2 withdrew from the study. As 
a result, only 33 volunteers from Group 1 and 35 

GRAPH 3 - Classification of the buffer capacity  
(Ericsson) of the two groups of volunteers, before and 
after 28 days of dental brushing with Titoil or a low 
abrasive dentifrice.

GRAPH 4 - Classification of the Caritest-SM for the risk 
of caries per microorganisms/ml of saliva for Strepto-
coccus mutans for the two groups of volunteers, before 
and after 28 days of dental brushing with Titoil or a low 
abrasive dentifrice.
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from Group 2 are included in the statistical analy-
sis of this study.

DISCUSSION

In Brazil, the population generally keep their 
teeth until an advanced age, when it is possible 
to see problems of increased sensitivity and root 
caries resulting from the use of abrasive dentifrices 
(cervical abrasion)2,8. These lesions can be avoided 
by the substitution of abrasive dentifrices for an 
abrasive-free dentifrice containing vegetable oil3. 
At present, such a dentifrice is not available in the 
marketplace.

Salivary flow is very important to oral 
health6,15,18,20,23 and the almond oil contained in 
the dentifrice employed in this study maintained 
a salivary flow equal to that found when abrasive 
dentifrices are used (Graph 1). These findings con-
tradict findings in other studies that indicated it 
was necessary to have abrasives in dentifrices in 
order to improve the salivary flow13,16,18.

The salivary buffer capacity is very important 
in the prevention of caries5,7,8 and differs between 
males and females20 due to hormonal differences. 
Only males participated in this research because 
they do not have hormonal variations as females 
do. This study shows that the vegetable oil is 
equal to regular dentifrice in terms of improving 
the salivary buffer capacity (Graph 3) and that it 
is not necessary to add abrasives to improve the 
buffer capacity of saliva, as shown in some stud-
ies6,21,22.

Microbiological tests were used in this research 
because the international literature shows a rela-
tionship between S. mutans and caries12,18,19. This 
study demonstrates that when dental plaque is 
reduced, there is a decrease in the concentration of 
S. mutans microorganism11,15,17.This research also 
shows that the almond oil used in toothbrushing 
reduces dental plaque (Graph 2) more effectively 
than abrasive dentifrices and is equal in the reduc-
tion of S. mutans microorganisms (Graph 4).

We considered that it would be beneficial to 
expand this study to include different age groups 
and conditions of oral health in order to further 
demonstrate the advantages of removing abrasives 
from dentifrice.

CONCLUSIONS

After 28 days of habitual toothbrushing:
• Titoil and the low abrasive dentifrice performed 

equally to increase the salivary flow.
• Titoil had the capacity to reduce dental plaque 

bacteria and the low abrasive dentifrice did 
not.

• Titoil and the low abrasive dentifrice performed 
equally regarding the salivary buffer capac-
ity.

• Titoil and the low abrasive dentifrice performed 
equally in significantly reducing the quantity 
of Streptococcus mutans in saliva.
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