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Abstract 

 

Aim and Objective: To assess the effects of turmeric incorporation on the fluoride 

release, antibacterial efficacy and physical properties of Glass Ionomer Cement.  

Methods: Turmeric was added to GIC at concentration ratios of 0.5% w/w (group II) and 1% 

w/w (group III) to obtain the test groups. Conventional GIC served as control (group I). The 

antibacterial activity of the cement specimens were evaluated against Streptococcus mutans 

using the agar well inhibition test. The fluoride release was evaluated using fluoride ion 

selective electrode. The physical parameters evaluated were net setting time, shear bond 

strength and microleakage.  

Results: Group II and III showed significantly greater inhibition zones against S.mutans 

while the control group (Group I) showed only mild inhibition. Similarly group II and group 

III showed highly significant fluoride release compared to the control group. There was no 

statistically significant difference in the physical properties viz shear bond strength, 

microleakage and setting time of the cement between the groups. 

Conclusion: Incorporation of turmeric at a concentration of 1% has the potential to enhance 

the antibacterial activity of GIC as well as fluoride release without compromising on its 

physical abilities viz shear bond strength, micro leakage and setting time. 

 

Keywords: Turmeric incorporation, GIC, Antibacterial property, Fluoride release, Shear 

bond strength, microleakage. 

 

Introduction: 

        Acidogenic bacteria play the main 

role in the development of dental 

caries(1,2,3) with Streptococcus mutans 

being the most frequently implicated 

organism(4,5). Microorganisms present 

beneath a restoration because of 

microleakage or incomplete caries removal 

during tooth preparation(4,6) contribute to 

secondary caries which in turn influences 

the longevity of dental 

restorations(4,7,8,9,10). 

       Though Glass ionomer cements 

(GICs) have been in use for more than 20 

years(4), the search is still on for the 

‘ideal’ bioactive material which could 

provide a therapeutic edge to restorative 

dentistry more so in children(11). Various 
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commercially available antibiotics such as 

metronidazole, ciprofloxacin, cefaclor, 

chlorehexidine etc have been incorporated 

into GIC either individually or in varying 

combinations(12,13,14) with an intention 

of reaping some therapeutic benefit. But 

not only they were found to be expensive, 

a few of them did affect the physical 

properties of the cement as well(14,15). 

           

Turmeric (Curcuma longa L), a 

traditional Indian household herb 

commonly known as “HALDI” is a 

perennial plant with orange oblong tubers 

2-3 inches in length and 1 inch in 

diameter, pointed or tapering at one end. 

When dried, it can be made into powder 

with a bitter, slightly acrid, yet sweet taste. 

It is a member of ginger family, 

Zingiberaceae, the Latin name Curcuma 

longa L being derived from the Persian 

word “kirkum,” which means “saffron”. 

The active constituent of turmeric is 

known as “curcumin”(16). 
 
It has a long 

history of medicinal use especially in 

Ayurveda, Siddha and Unani systems(17) 

for its anti-inflammatory, anti-oxidant, 

anti-microbial and anti allergic properties 

along with other beneficial therapeutic 

effects(16,18).  

             

Hence, this study aimed to assess if 

turmeric incorporation could influence the 

antibacterial activity and fluoride release 

of GIC, thus making it a potential 

therapeutic restorative option. 

 

Materials and methods: 

 

Preparation of Study Material: 

A conventional restorative GIC 

(Ketac molar, 3M ESPE) was used as the 

control (Group I). In experimental groups 

(Group II and III), a herbal medicine 

turmeric (Curcuma longa) was added to 

the powder at 0.5 and 1% w/w respectively 

(Table 1). 

 

 

Table 1 : Preparation of Cement 

samples 

Groups  Composition of 

the control and 

experimental 

GIC 

(total weighing 

10g) 

Additives  

(w/w %) 

Group I 

(Control 

group) 

10 g of GIC -------- 

Group II 0.05 g of turmeric 

and 9.95 g of GIC 

0.5% 

Group III 0.1 g of turmeric 

and 9.9 g of GIC 

1% 

 

1) Assessment of antibacterial activity:        

            The antibacterial property of 

turmeric incorporated GIC (Ten specimens 

from each group) was evaluated 

against Streptococcus mutans (MTCC 497, 

Institute of Microbial Technology, 

Chandigarh) using the agar well diffusion 

in a laminar airflow unit under aseptic 

conditions and it was expressed in terms of 

zones of inhibition (millimetres).  

            A loopful of bacterial inoculum 

from the lyophilized culture was 

transferred to 10ml of Brain Heart Infusion 

(BHI) broth and was incubated at 37
0
C for 

24 hours. After a 24 hour incubation 

period, a loopful of S.mutans were spread 

onto a BHI agar plate and left for 30 

minutes.    

             Six millimetre diameter wells were 

cut from the agar by using sterile glass 

made pipettes attached to a vacuum pump. 

The cement pastes were prepared by 

mixing powder and liquid from each group 

(P/L ratio: 3/1) and wells were filled with 

cement pastes(14). 

            The plates were then incubated at 

37± 0.5⁰C and the diameters of zones of 

inhibition produced around the specimens 

were measured at three different points 

with a digital caliper after 48 hours and 

seven days on the same set of specimens. 

The sizes of inhibition zones were 

calculated by subtracting the diameter of 
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the specimen (6mm) from the average of 

the three measurements of the halo(13).
 

 

2) Assessment of Fluoride release: 

             Ten specimens were prepared 

from each group, using cylindrical brass 

mould (10mm×2mm), which were kept in 

a 100% humid environment for one hour. 

After removing the specimens from the 

moulds, they were immersed in individual 

plastic vials containing five ml double 

deionised water at 37
0
C for seven days. 

The double deionised water was changed 

daily. Fluoride ions released was measured 

after 24hours and on seventh day using Ion 

sensitive electrode (membrane electrode) 

method (19).
 

 

3) Assessment of Physical properties :  

Setting time: 

           The test was carried out at 37
0
C, 

using a Vickers needle. Five specimens per 

group were prepared in a brass mould of 

standard dimension (10mm×4mm). The 

brass mould was positioned on an 

aluminum foil and filled to its brim with 

the mixed cement (P/L ratio: 3/1). The 

upper surface was made flat by pressing 

with a glass slide. The assembly 

comprising of mold, foil and cement was 

then placed into the Vicat cabinet. The 

indenter was carefully lowered vertically 

onto the surface of the cement every 

15sec. The net setting time was recorded 

as the time elapsed between the end of 

mixing and the time when needle failed to 

make complete circular indentation on the 

surface of the cement(20). 

 

Shear Bond Strength: 

           Fifteen non carious extracted 

human premolar teeth were selected. Teeth 

were sectioned in mesio-distal direction 

using a diamond disc. The 30 specimens 

obtained out of 15 teeth were randomly 

assigned to the control and experimental 

groups. Each specimen was embedded in 

acrylic resin and a flat surface of dentin 

was obtained using a polishing lathe. The 

cement for each group was manipulated 

according to manufacturer’s instructions 

and was placed on smoothened dentinal 

surface by using Teflon mould of standard 

dimension (3mm×4mm). The samples 

were stored in deionized water for 24 

hours and were subjected to shear bond 

strength testing using the Universal 

Testing Machine(21).
 

 

Microleakage: 

Thirty non carious extracted human 

premolar teeth (ten teeth per group) stored 

in a solution of 1% sodium hypochlorite 

were used. After surface debridement with 

a hand instrument and cleaning with a 

rubber cup and pumice slurry, 

standardized buccal surface class V 

cavities, approximately 4mm wide×2mm 

high×1.5mm deep(22) were prepared with 

a no. 329 carbide bur in a high-speed hand 

piece.  A template was used to obtain a 

uniform kidney-shaped outline.  

Subsequently the teeth were randomly 

assigned to control and experimental 

groups. 

After restoring with their 

designated material(23) (depending on 

their group) all the teeth were 

thermocycled. The cycles were set at 200 

cycles, between 5 and 55°C ± 2°C, with a 

dwell time of 60 seconds at each 

temperature. The specimens were then 

sealed with a coating of nail polish, 

barring a 1 mm margin around the 

restoration and were immersed in 2% 

methylene blue dye for 24 hours. 

Subsequently they were washed under 

running water, dried and mounted on a 

stone cast with an orientation such that the 

occlusal surface was visible outside the 

plaster. The teeth in the mounted cast were 

sectioned longitudinally in a buccolingual 

direction through the center of the 

restoration with a slow speed diamond 

disk(24). The cut surfaces were then 

examined under stereomicroscope and 

scored based on following criteria(25)- 
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0=No marginal leakage 

1=Dye penetration up to one-half of the 

cavity depth 

2=Dye penetration greater than one-half of 

the cavity depth 

3=Dye penetration extending to the axial 

wall of the cavity 

 

Statistical analysis 

           One way ANOVA was used for 

multiple group comparison. For marginal 

leakage Kruskal Wallis was used. POST 

HOC Tukey’s test was used for group wise 

comparison if significant differences were 

found between groups.  

 

Results: 

Antimicrobial activity: 

          All the groups exhibited zones of inhibition against S.mutans after 48 hours. But group 

II and group III showed highly significant (<0.001) zones of inhibition than the control group 

(Group I). However there was no statistically significant difference between groups II and III. 

(p=0.28) (Fig 1, 2 & 3, Graph 1, Table 2). When the inhibition zones were measured again 

after 7 days, there was no observable difference with the readings obtained at 48 hrs. 

 

   
Fig 1 Fig 2 Fig 3 

 

 

Graph 1 
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Table 2 : Antibacterial property- Mean and levels of significance(p value) 

Groups  48 hours  7 days  

I 2.8±0.9 2.8±0.9 

II 6.4±1.6 6.4±1.6 

III 7.2±0.8 7.2±0.8 

ANOVA F=41.66, p<0.001 F=41.66, p<0.001 

Difference 

between the 

groups  

(p values) 

I-II <0.001 <0.001 

II-III <0.001 <0.001 

II-III 0.28 0.28 

 

Fluoride release: 

         The mean fluoride release of the control and experimental groups after 24 hours and 7 

days is shown in Graph 2. The experimental groups showed higher fluoride release when 

compared with the control group both at 24 hours and 7 days, the difference being 

statistically highly significant (p<0.001). Also statistically highly significant difference in the 

values of fluoride release was found between group II and group III (p<0.001), Group III 

showing the highest fluoride release (Table 3). However the fluoride release values at 7 days 

were lesser than at 24 hours for all groups.  

 

Graph 2 
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Table 3 : Fluoride release- Mean and Levels of significance (p value) 

Groups  24 hours  7 days  

I 57.79±2.99 9.76±0.24 

II 66.06±4.57 10.43±0.71 

III 73.97±4.79 12.91±0.69 

ANOVA F=37.16, p<0.001 F=80.14, p<0.001 

Difference 

between the 

groups  

(p values) 

I-II <0.001 <0.04 

I-III <0.001 <0.001 

II-III <0.001 <0.001 

 

Setting time, Shear bond strength and Microleakage: 

        The mean setting time, shear bond strength and microleakage for the control and 

experimental groups are shown in Graph 3, 4 and 5. The differences observed between 

control and experimental groups were not statistically significant (p>0.05). Similarly there 

was no statistically significant difference between group II and III as well (p>0.05) (Table 4, 

5). 

 

Graph 3 
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Graph 4 

 
 

Table 4 : Mean values of Setting time and Shear bond strength 

Groups  Setting time Shear bond strength 

I 3.00±0.04 11.15±0.16 

II 2.99±0.05 11.06±0.14 

III 3.00±0.04 10.99±0.17 

ANOVA F=0.12, p=0.89  (Not 

significant) 

F=1.30, p=0.31  (Not significant) 

 

Graph 5 
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Table 5 : Microleakage 

Groups  Marginal leakage scores Mean score±SD Median 

0 1 2 3 

I - 8 - 2 1.4±0.9 1.0 

II - 6 4 - 1.4±0.5 1.0 

III 1 4 4 - 1.2±0.8 1.0 

K-W ANOVA, H=0.18, p=0.91(Not significant) 

 

Discussion 

          Clinical studies have demonstrated 

that one of the main factors responsible for 

replacement of dental restorations is the 

presence of secondary caries, thereby 

emphasizing the need for restorative 

materials with anticariogenic 

properties(26). 

         GICs have been in use for more than 

30 years, and have been subject to 

numerous interventions attempting to 

improve the antibacterial activity. 

Chlorhexidine hydrochloride,
[13],[27]

 cetyl 

pyridinum chloride(27,28), cetrimide(26),
 

benzalkonium chloride(27,28), triple 

antibiotics(14), triclosan(29), 
 
quaternary 

ammonium salt (PQAS)(15) have all 

shown to enhance the antibacterial activity 

of GIC, but the ease of availability, cost, 

effect on its’ physical properties as well 

potential toxic side effects of the additives 

cannot be ruled out. Hence the use of 

indigenously occurring natural herb(16) 

such as Turmeric which is a proven 

antibacterial agent(18,30,31,32)  seems a 

plausible alternative. 

          Turmeric or “HALDI”, a commonly 

used Indian traditional herb, is a treasure 

house of antibacterial and antioxidant 

molecules(16) and is extremely cost 

effective as well. It’s spectrum of activity 

against caries causing 

bacteria(18,30,31,32) was considered 

before selecting it for this therapeutic 

intervention. Since turmeric is available in 

powder form, it was decided to incorporate 

the same into the powder of conventional 

GIC (Ketac molar). 

         The results of the current study 

demonstrated that turmeric was effective 

in inhibiting bacterial growth. After 48 

hours, specimens containing turmeric 

exhibited statistically significant inhibitory 

zones against S mutans. However the size 

of the inhibition zones were dependent 

upon the quantity of the turmeric 

incorporated into the GIC. Also, all the 

turmeric containing specimens showed no 

change in the zones of inhibition at 7 days. 

These results can be explained by 

understanding the setting mechanism of 

GIC materials which show more solubility 

initially. This observed trend of 

antibacterial activity could also correspond 

to decrease in the availability of ‘free’ 

turmeric (below minimum concentration 

levels). This decrease in turmeric could in 

turn be a result of the loss of material by 

elution, or perhaps may be due to the 

ability of turmeric to form insoluble salts 

with the GIC, in accordance with the 

suggestion made by Ribeiro and Ericson 

with regards to chlorhexidine(33). 

        However, the important thing to be 

noted is that turmeric could serve as an 

effective therapeutic agent against S 

mutans in the most crucial period i.e. the 

1
st
 48 hours of restoring the tooth. 
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Eventually, an effective marginal seal 

established by the chemical bonding of the 

cement to dentine, could potentially 

suffice to keep the tooth in question, 

‘caries-free’.  

        In the present study, it was also 

observed that, increasing the concentration 

of the turmeric had no impact on the 

physical properties of the cement. When 

compared with the control groups, the 

setting time, shear bond strength and micro 

leakage of the test groups remained 

unaffected (p>0.5).  

        Another important finding to come 

out of the present study was the highly 

significant increase in the release of 

fluoride from the turmeric groups when 

compared to the control group both at 24 

hours and 7 days intervals. The amount of 

fluoride ions released had a linear increase 

with the increase in the concentration of 

turmeric in the cement. However long term 

studies are required to understand the 

mechanism involved to substantiate this 

claim.  

        Also the effects of turmeric on the 

color stability and compressive strength of 

GIC need to be investigated through long 

term in vivo trials before proclaiming it as 

a therapeutic restorative material. 

 

Conclusion 

       The results of this in vitro 

investigation demonstrated that 

experimental GIC’s containing turmeric 

are effective in inhibiting S mutans, the 

key bacteria causing dental caries. The 

addition of turmeric at a concentration 

ratio of 1w/w% was more effective with 

no adverse effects on the physical 

properties of GIC. 

 

References 

1. Bowden G, The microbial ecology of 

dental caries. Microbial ecology in 

health and disease 2000;12;138-48. 

2. Kolada MG, Jakoniuk P, Mystkowska 

J, Cepowicz LE, Waszkiel D, 

Dąbrowski JR et al, Fluoride release 

and antibacterial activity of selected 

dental materials. Postepy Hig Med 

Dosw 2006;60;416-20.  

3. Ferreira GLS, Freires IA, Alves LA, 

Carvalho Jovito V, Carvalho FG, 

Castro RD et al, Antibacterial Activity 

of Glass Ionomer Cements on 

Cariogenic Bacteria – An in vitro 

study. International journal of dental 

clinics 2011;3;1-3. 

4. Vermeersch G, Leloup G, Delmee ME 

& Vreven J, Antibacterial activity of 

glass–ionomer cements, compomers 

and resin composites: relationship 

between acidity and material setting 

phase. Journal of Oral Rehabilitation 

2005;32;368-74. 

5. Fraga RC, Siqueira JF Jr, de Uzeda M, 

In vitro evaluation of antibacterial 

effects of photo-cured glass ionomer 

liners and dentin bonding agents 

during setting. J Prosthet Dent 

1996;76;483–6. 

6. Schepper DEJ, Thrasher MR, 

Thurmond BA, Antibacterial effects of 

light-cured liners. Am J Dent 

1989;2;74–6. 

7. Mjo¨r IA, Toffenetti F, Placement and 

replacement of amalgam restorations 

in Italy. Oper Dent 1992;17;70–3. 

8. Mjo¨r IA, The reasons for replacement 

and the age of failed restorations in 

general dental practice. Acta Odontol 

Scand 1997;55;58–63. 

9. Mjo¨r IA, Qvist V, Marginal failures of 

amalgam and composite resin 

restorations. J Dent 1997;25;25-30. 

10. Mjo¨r IA, Shen C, Eliasson ST, 

Richter S,  Placement and replacement 

of restorations in general dental 

practice in Iceland. Oper Dent 

2002;27;117-23. 

11. Imazato S, Bio-active restorative 

materials with antibacterial effects: 

new dimension of innovation in 

restorative dentistry.  Dent Mater J  

2009; 28;11-9. 

12. Pinheiro SL, Simionato MR, Imparato 

JC, Oda M, Antibacterial activity of 



Published online in http://ijam.co.in 

  ISSN: 0976-5921 

Karuna YM et.al., Turmeric in Restorative Dentistry – Adding a therapeutic edge. 

 

100 

glass-ionomer cement containing 

antibiotics on caries lesion 

microorganisms. Am J Dent 

2005;18;261-6. 

13. Turkun LS, Turkun M, Rul FE, Ates 

M, Brugger S, Long-Term 

Antibacterial Effects and Physical 

Properties of a Chlorhexidine- 

Containing Glass Ionomer Cement. J 

Esthet Restor Dent 2008;20;29-44. 

14. Yesilyurt C, Er K, Tasdemir T, Buruk 

K,  Celik D, Antibacterial activity and 

Physical Properties of Glass-ionomer 

Cements Containing Antibiotics. Oper 

Dent 2009;34;18-23.  

15. Weng Y, Advanced antibacterial glass 

ionomer cements for improved dental 

restoratives. ProQuest Dissertations 

and Theses 2011. 

16. Chaturvedi TP, Uses of turmeric in 

dentistry: an update. Indian J Dent Res 

2009;20;107-9. 

17. Mishra S, Palanivelu K, The effect of 

curcumin (turmeric) on Alzheimer’s 

disease: An overview. Ann Indian 

Acad Neurol 2008;11;13-9. 

18. Mali AM, Behal R, Gilda SS, 

Comparative evaluation of 0.1% 

turmeric mouthwash with 0.2% 

chlorhexidine gluconate in prevention 

of plaque and gingivitis: A clinical and 

microbiological study. J Indian Soc 

Periodontol 2012;16;386-91. 

19. Osinaga PW, Grande RH, Ballester 

RY, Simionato MR, Delgado 

Rodrigues CR, Muench A, Zinc sulfate 

addition to glass ionomer based 

cements: influence of physical and 

antibacterial properties, zinc & fluoride 

release. Dent Mater 2003;19;212-7. 

20. Deepalakshmi M, Poorni S, Miglani R, 

Rajamani I, Ramachandran S, 

Evaluation of antibacterial and 

physical properties of glass ionomer 

cements containing chlorhexidine and 

cetrimide- An in vitro study. Indian J 

Dent Res 2010;21;552-6. 

21. Yesilyurt C, Bulucu B, Sezen O, Bulut 

GG & Celik D, Bond strength of two 

conventional glass ionomer cements to 

irradiated & non irradiated dentin. 

Dent Mater J 2008;27;695-701. 

22. Masih S, Thomas AM, Koshi G, Joshi 

JL, Comparative evaluation of the 

microleakage of two modified glass 

ionomer cements on primary molars-

An in vivo study. J Indian Soc Pedod 

Prev Dent 2011;29;135-9. 

23. Toledano M, Osorio E, Osorio r and 

Godoy FG, Microleakage of Class V 

resin-modified glass ionomer and 

compomer restorations. The Journal of 

Prosthetic Dentistry 1999;81(5);610-

615. 

24. Umer F, Naz F and Khan FR, An in 

vitro evaluation of microleakage in 

class V preparations restored with 

Hybrid versus Silorane composites. J 

Conserv Dent 2011;14;103–7. 

25. Manhart J, Chen HY, Mehl A, Weber 

K, Hickel R, Marginal quality and 

microleakage of adhesive class V 

restorations. J Dent 2001;29;123-30. 

26. Attar N, Onen A, Fluoride release and 

uptake characteristics of aesthetic 

restorative materials. J Oral Rehabil 

2002;29;791–8. 

27. Betelho MG, Inhibitory effects on 

selected oral bacteria of antibacterial 

agents incorporated in glass ionomer 

cements. Caries Res 2003;37;108-14. 

28. Aleksandar D, Elizabeta G, Aleksandar 

F, Release of antimicrobial agents 

from glass ionomer cements. Balkan 

Journal of Stomatology 2012;16;84-9. 

29. Sainulabdeen S, Neelakantan 

P, Ramesh S, Subbarao CV, 

Antibacterial activity of triclosan 

incorporated glass ionomer cements--

an in vitro pilot study. J Clin Pediatr 

Dent 2010;35;157-6. 

30. Kim KJ, Yu HH, Cha JD, Seo SJ, Choi 

NY, You YO, Antibacterial activity 

of Curcuma longa L. against 

methicillin-resistant Staphylococcus 

aureus. Phytother Res 2005;19;599–

604. 



Published online in http://iijam.co.in 

  ISSN: 0976-5921 

International Journal of Ayurvedic Medicine, 2014, 5(1), 91-101 

 

101 

31. Kim JE, Kim HE, Hwang JK, Lee HJ, 

Kwon HK, Kim BI, Antibacterial 

characteristics of Curcuma 

xanthorrhiza extract on Streptococcus 

mutans biofilm. J Microbiol 

2008;46;228-32. 

32. Lee KH, Kim BS, Keum KS, Yu HH, 

Kim YH, Chang BS et al, Essential Oil 

of Curcuma 

longa Inhibits Streptococcus 

mutans Biofilm Formation. J Food Sci 

2011;76;H226–30. 

33. Ribeiro J, Ericson D, In vitro 

antibacterial effect of chlorhexidine 

added to glass ionomer cements. Scand 

J Dent Res 1991;99;533–40. 

 

 

 

***** 

 

 

 

 

 

 

 

 


