
Romanian Journal of Oral Rehabilitation 

Vol. 9, No. 2, April - June 2017 

 

9 
 

 

THE EFFECT OF XYLITOL-BASED ORAL HYGIENE PRODUCTS ON 

SALIVA PARAMETERS AND BACTERIAL BIOFILM CARIOACTIVITY  
Galina Pancu, Sorin Andrian, Simona  Stoleriu*,  Angela Gheorghe, Irina Nica, 

Claudiu Topoliceanu, Moldovanu Antonia, Nicoleta Tofan, Gianina Iovan. 

Grigore T. Popa University of Medicine and Pharmacy of Iasi, Faculty of Dental Medicine, 16 

Universitatii Str., 700115, Iaşi, Romania 

* Corresponding author: stoleriu_simona@yahoo.com 

 

ABSTRACT: Xylitol is a natural polyol, used as saccharine replacer and noncariogenic edulcorant, promoting the 

remineralisation both by the increasing of saliva rate and inhibition of bacteria growth. Despite these anticariogenic 

properties, the proofs related to clinical effectiveness of xylitol are controversial. The aim of study The aim of this 

study is to assess the effect of xyilitol from oral hygiene products (toothpastes, mouthwashes, chewing gums) on the 

saliva parameters (saliva microcrystallisation index (IMK), saliva resting flow rate (RFR), saliva stimulated flow 

rate (SFR), saliva buffering capacity (BC)) and the carioactivity of bacteria biofilm (ATP) for patients with medium 

cariogenic risk. Material and metods: The study group included 12 patients with medium cariogenic risk, 

submitted to the use of oral hygiene products xylitol-based for three weeks (toothpastes, mouthwashes, chewing 

gums). The following parameters were assessed before and after the use of xylitol-based products: saliva 

microcrystallisation index (IMK), saliva resting flow rate (RFR), saliva stimulated flow rate (SFR), saliva buffering 

capacity (BC), bacterial biofilm activity (ATP). Results and discution: The results show the significant improving 

of salivary parameters (IMK, RFR, SFR, BC) and the decrease of ATP levels after the use of xylitol-based oral 

hygiene products for three weeks Conclusions: The use of xylitol-based products in oral hygiene is effective both 

in the improvement of salivary parameters and the decrease of bacterial biofilm activity for patients with high 

cariogenic risk.  
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INTRODUCTION 

The dental caries are produced from 

an imbalance between demineralization and 

remineralisation to the interface between tooth 

and dental biofilm (1-5). These processes are 

regulated by various factors as follows: the 

regulation of dental biofilm related to 

composition and pH, Ca and PO4 levels, 

saliva buffering capacity, the use (frequency, 

type) of fluoride and anticariogenic agents, 

oral hygiene, diet and tooth anatomy (2,5,12). 

Xylitol is a natural polyol, used as saccharine 

replacer and noncariogenic edulcorant (6-11). 

Xylitol promotes the remineralisation both by 

the increasing of saliva rate and inhibition of 

bacteria growth (13-18). Despite these 

anticariogenic properties, the proofs related to 

clinical effectiveness of xylitol are 

controversial (19-25). Bader et al. (2013) 

found that 3-5 grams xylitol daily decreased 

the risk of carious disease with 11%, without 

significant statistical difference with placebo 

group. The first studies highlighting the dental 

benefits of xylitol were performed in 1970. 

Xylitol can be considered a non-cariogenic 

replacer of sugar (25-27). 

 Xylitol is found in various products 

as follows: chewing gums, toothpastes, 

mouthwashes (28,29). Researches related to 

xylitol effects show different effects on the 

decreasing of dental caries incidence and 

changes of Streptococcus mutans levels to 

children, following a consume from 4 grams 

to 15 grams daily, divided in 3-7 doses 

(22,24,28). 

 The validity of these results is 

influenced by numerous problems related to 

their design and performance (9,15,19,30). 

The unconvincing data are found both in 

relation to the xylitol effect on short term and 

long term regarding both the decrease of 

Streptococcus mutans levels and dental caries, 

due to the use of high frequency doses (4-5 

times daily) unrelated to the usual current 

practice.  

THE AIM OF STUDY 
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The aim of this study is to assess the 

effect of xyilitol from oral hygiene products 

(toothpastes, mouthwashes, chewing gums) on 

the saliva parameters (saliva 

microcrystallisation index (IMK), saliva 

resting flow rate (RFR), saliva stimulated 

flow rate (SFR), saliva buffering capacity 

(BC)) and the carioactivity of bacteria biofilm 

(ATP) for patients with medium cariogenic 

risk.  

MATERIAL AND METODS 

The study was performed accordingly 

to the rules approved by Research and Ethics 

Committee of Dental Medicine Faculty, 

U.M.F. “Gr.T.Popa” Iasi. The patients signed 

a written informed consent. The study group 

included 12 patients with medium cariogenic 

risk, selected from patients diagnosed and 

treated in Dental Clinical Base “M. 

Kogalniceanu” UMF Iași.The patients were 

submitted to the use of oral hygiene products 

xylitol-based for three weeks (toothpastes, 

mouthwashes, chewing gums). The following 

parameters were assessed before and after the 

use of xylitol-based products: saliva 

microcrystallisation index (IMK), saliva 

resting flow rate (RFR), saliva stimulated 

flow rate (SFR), saliva buffering capacity 

(BC), bacterial biofilm activity (ATP). The 

protocol consisted in the use of toothpaste 

with xylitol (3 times daily toothbrushing, 3 

weeks), mouthwash with xylitol (oral rinses, 5 

ml, 2 times daily, 3 weeks), chewing gums 

with xylitol (2 pieces, 5 times daily, 3 weeks).  

To calculate IMK, resting saliva flow was 

collected in a tube (at 12 a.m.) and 0.5ml 

saliva was applied on a microscope slide. The 

slide was dried for 30 minutes at 37oC. The 

sample was analysed to microscope (Nikon 

Eclipse E 600). The images were recorded and 

stored in a computer. The samples were 

collected before and after 3 weeks of use of 

xylitol-based products.  

The size of crystal structure, 

characterizing the mineralisation capacity of 

the saliva, is measured by index IMK 

(microcrystallisation index). The results were 

classified in three categories (high, medium, 

low). The formula for IMK calculation is:  

IMK = 

Points number of numbering grit, 

projected on crystals  

Points total number of numbering grit, 

projected on saliva drop  

IMK = 0,6-1 indicates a high 

microcristallisation level; IMK = 0,4-0,6 

indicates a medium microcristallisation 

number; IMK = 0-0,4 indicates a low 

microcristallisation number.  

The resting saliva is always present as 

a protective thin layer (1-10цm) on oral 

surfaces.  The calculation of resting flux rate 

was performed asking the patient to eliminate 

the saliva at each 2 minutes in a graded tube, 

for 5 minutes, and the measuring of saliva 

collected volume. Normal values were 0,4-0,6 

ml/min. 

The calculation of stimulated flux rate 

was performed asking the patient to chew a 

paraffin piece for 30-60 seconds, to swallow 

the accumulated and to eliminate the saliva at 

each 2 minutes in a graded tube, for 5 

minutes, and the measuring of saliva collected 

volume. (Fig. 11-13). Normal values: 1-

2ml/min.=normal; under 

0,7ml/min.=hyposialia; under 

0,1ml/min.=xerostomia. 

The saliva buffering capacity was 

measured by Dentobuff method. 

SURE II system uses the 

bioluminescence ATP measuring technology 

to detect the levels of bacteria producing acids 

and involved in the demineralization of hard 

dental tissues. SURE II system uses relative 

light units (RLU), to establish the existance of 

a non-cariogenic bacteria biofilm or a biofilm 

with high bacteria load.  
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RESULTS AND DISCUSSIONS 

After the assessment of the investigated 

parameters, the results were as follows:     

1. Salivary microcristallisation index (IMK) 

IMK index 

 before after 3 weeks 

of xylitol use 

1 0.4 0.9 

2 0.2 0.8 

3 0.5 0.9 

4 0.4 0.8 

5 0.4 0.8 

6 0.3 0.7 

7 0.6 0.9 

8 0.5 0.8 

9 0.4 0.7 

10 0.6 0.8 

Mean value 0.43 0.81 

Std.deviation 0.125 0.073 

Table 1: IMK values before and after 3 weeks 

of xylitol use 

 

        Graph 1: IMK assessment results 
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IMK=0,5 

 
IMK=0,8 

 
IMK=0,2 

 
IMK=0,8 

 
IMK=0.6 

 
IMK=0,8 

Table 3: Microscopic aspects after IMK assessment. 

The microscopic analysis found 

various types of saliva microcrystallisation: 

arborescent, snow flake, multiple points, 

micronetwork, oval or cube structures, 

lamellas with various forms and contrasts, 

various combinations (Table 2).  

IMK mean values varied from 0,43 

before treatment to 0,81 after the three weeks 

of xylitol-based products consuming (Table 1; 

Graph 1). 

2. Saliva resting flux rate 
RFR 

 before after 3 weeks 

of xylitol use 

1 0.3 0.7 

2 0.8 1.2 

3 0.4 0.9 

4 0.4 1.1 

5 0.6 1.4 

6 0.3 0.9 

7 0.7 1.5 

8 0.4 1.2 

9 0.5 1.4 

10 0.5 1.3 

Mean value 0.49 1.16 

Std.deviation 0.166 0.259 

Table 3: RFR values before and after 3 

weeks of xylitol use 

 

RFR mean values varied from 0,49 before 

treatment to 1,16 after the three weeks of 

xylitol-based products consuming (Table 3; 
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Graph 2).                              

 
            Graph 2: RFR results 

 

3.Saliva stimulated flux rate (SFR) 

 SFR 

 before after 3 weeks of 

xylitol use 

1 0.5 0.9 

2 0.7 1.2 

3 0.9 1.3 

4 0.8 1.4 

5 0.9 1.1 

6 1.2 1.4 

7 0.8 1 

8 1.1 1.3 

9 1 1.2 

10 0.6 0.9 

Val. 

medie 

0.85 1.17 

Dev. 

standart 

0.217 0.188 

       Table 4: SFR before and after 3 weeks 

of xylitol use 

 

RFR mean values varied from 0,85 

before treatment to 1,17 after the three weeks 

of xylitol-based products consuming (Table 4; 

Graph 3). 

 
Graph 3: SFR results 

 

4.Saliva buffering capacity (BC) 

BC 

 before after 3 weeks of 

xylitol use 

1 A A 

2 G A 

3 G A 

4 G A 

5 V G 

6 G G 

7 V G 

8 A A 

9 G A 

10 V V 

Val. % A=20% 

G=50% 

V=30% 

A=60% 

G= 30% 

V=10% 

 

5.Saliva BC before and after 3 

weeks of xylitol use 

Saliva BC varied from A=20%, 

G=50%, V=30% before treatment to 

A=60%, G= 30%, V=10%, after the three 

weeks of xylitol-based products consuming 

(Table 4; Graph 5). 

 

6.Bacterial plaque ATP 

(carioactivity). 
ATP 

 before after 3 weeks of 

xylitol use 

1 2018 1091 

2 7612 5213 

3 3087 1892 

R
FR
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4 6092 3291 

5 7011 6791 

6 5611 4192 

7 8913 7310 

8 9832 6791 

9 7200 4561 

10 8302 3419 

Mean 

value 

6567.8 4455.1 

Std. 

deviation 

2467.7 2109.0 

 Table 6: ATP values before and after 3 

weeks of xylitol use  

ATP mean values varied from 6567,8 

before treatment to 4455,1 after the three 

weeks of xylitol-based products consuming 

(Table 4; Graph 5). 

 
Graph 5: ATP results 

The results show the significant 

improving of salivary parameters (IMK, RFR, 

SFR, BC) and the decrease of ATP levels 

after the use of xylitol-based oral hygiene 

products for three weeks.   

 The consume of xylitol decreases the 

number of Streptococcus mutans din placă, 

but it has no effect on the bacteria 

composition of microbial plaque or saliva 

(6,9,13,27). A study that compared the 

antibacterial effect of xylitol with Manuka 

honey and chlorhexidine mouthwash, found a 

significant more effective action for Manuka 

honey and chlorhexidine product, when 

patients have a good oral hygiene (6). Xylitol-

based products are recommended for children 

or adults with poor oral hygiene when 

toothbrushing cannot be monitorised. For 

children with mental disabilities, the three 

times daily consume of xylitol candies 

reduces the values of gingival indices and 

plaque indices (10,15). 

The synergistic effects of xylitol and 

other oral health agents (fluoride, 

chlorhexidine, probiotics) were researched in 

only a few studies. A double-blind study, 

performed on a 3 years period, with a placebo 

controlled group, assessed the effectiveness of 

xylitol in the prevention of active dental caries 

(Bader, 2010). The use of 3-5 grams of xylitol 

reduced significantly the prevalence of dental 

caries, comparing with placebo group (Bader 

și colab, 2013).  

 

CONCLUSIONS 

The use of xylitol-based products in 

oral hygiene is effective both in the 

improvement of salivary parameters and the 

decrease of bacterial biofilm activity for 

patients with high cariogenic risk submitted to 

the preventive-therapeutic measures. Despite 

the literature data related to xylitol, new 

researches are requested to determine the 

effect of xylitol on the Streptococcus mutans 

distribution in plaque and saliva, its action 

mechanim and the significance of resistance 

to xylitol. Also is useful to find the optimal 

doses and the daily frequency supply 

requested for an effective action against 

cariogenic bacteria as well as the 

administration ways and adverse effects
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