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ABSTRACT Aim: The purpose of this study was to evaluate the color stability of five commercially 

available heat cure acrylic denture base resins when submitted to five different beverages and food colorants 

used in Kashmir.

Materials and methods: Five testing solutions used for the study were turmeric solution, tea, saffron 

kehwa, namkeen tea and gurgur tea. Each solution was prepared and divided into five parts so that 5 

specimens of each brand of acrylic resin were immersed into the specific solutions.The samples were tested 

for color change prior to immersion in test solutions subsequently after 1 month, 3 months and 6 months 

respectively.The samples were then tested for color reflectance using spectrophotometer.The data obtained 

were statistically analysed using ANOVA (analysis of variance) and student t test. 

Results: All the brands of heat cure denture base acrylic resins tested in this study showed statistically 

significant color changes in the testing solutions. Ashvin showed highest color change variation in all the 

testing solutions followed by Pyrax, DPI, Trevalon and SR Triplex respectively.SR Triplex showed least 

discoloration in all the testing solutions. 

Conclusion: All the 5 staining solutions showed more significant color change during the first 1 month of 

immersion in the respective solutions for all five heat cure denture base resins. The color change was not 

very appreciable between 3rd and 6th month of the experimental exposure for denture base acrylic resins.
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INTRODUCTION : Edentulism is an irreversible and 

undermining condition of oral cavity. It leads to 

psychological deterioration of the patient as the restoration of 

natural smile is often difficult. Prosthesis  made of acrylic 

polymers is an appropriate remedy to this problem. Initially 

wood, metal, porcelain, vulcanite were used to fabricate 

denture. In 20th century, acrylic resin was used to 

manufacture denture. In the long run, success of any aesthetic 

material is determined by colour match and the color stability 

of material [1, 2]. Acrylic resin mimics the color and contour 

of the oral soft tissue. Due to the exposure to various media, 

such as coffee, tea, and medicaments; such as chlorhexidine 

and whitening agents, colour of denture base resin gets altered 

[3].

Colorimetry is the science used to quantify the human 

. To determine color variations, two  mainly  used 

color systems  are Munsellcolor system and standard 

Commission Internationale de L' Eclairage (CIE Lab) color 

system4. A growing number of dental colorimeters and 

evaluation systems have been developed, some of which are 

applicable to the colorimetric assessment of dental 

materials[5]. Spectrophotometer is one such evaluation 

color 

perception
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system which is sensitive and reliable[6]. 

As the beverages taken by Kashmiri population are slightly 

different such as turmeric solution, tea, saffron kehwa, 

namkeen tea and gurgur tea. This study was  done to check the 

color stability of 5 commercially available denture base 

acrylic resins (SR Triplex, DPI, Trevalon, Pyrax and Ashvin) 

in different beverages used in Kashmir (turmeric solution, tea, 

saffron kehwa, namkeen tea and gurgur tea)[7].

Aims : The aim of this study was to evaluate the color stability 

of five commercial brands of heat cure denture base acrylic 

resins when submitted to beverages and food colorants used 

in Kashmir.  

Objectives:

1. To evaluate the effect of Turmeric solution (main part of 

Wazwan) on color stability of SR Triplex, DPI, Trevalon, 

Pyrex and Ashvin heat cure acrylic denture base resins.

2. To evaluate the effect of tea on the color stability of SR 

Triplex, DPI, Trevalon, Pyrex and Ashvin heat cure 

acrylic denture base resins.

3. To evaluate the effect of Namkeen tea on color stability 

of Triplex SR, DPI, Trevalon, Pyrex and Ashvin heat 

cure acrylic denture base resins.

4. To evaluate the effect of Gurgur tea (used in Ladakh) on 

color stability of Triplex SR, DPI, Trevalon, Pyrex and 

Ashvin heat cure acrylic denture base resins.

5. To evaluate the effect of Saffron Kehwa on color stability 

of Triplex SR, DPI, Trevalon, Pyrex and Ashvin heat 

cure acrylic denture base resins.

6. To compare the color stability of Triplex SR, DPI, 

Trevalon, Pyrex and Ashvin heat cure acrylic denture 

base resins in all 5 beverages.

7. To evaluate the average color changes after intervals of 1, 

3, and 6 months.

Material and methodology

Preparation of the Specimens:

Six Co-Cr metal master dies, measuring 1.5 mm in thickness, 

20 mm in length and 10 mm in width were fabricated for the 

standardization of the samples. The stainless steel dies were 

invested in the dental flasks using conventional Type III 

dental stone (Figure1). After the dental stone was completely 

set, the rectangular dies were removed (Figure 2)[8].  A thin 

coat of petroleum jelly was coated onto the investing medium. 

The monomer and polymer of the heat cure acrylic resin (SR 

Triplex, DPI, Trevalon, Pyrex and Ashvin) was proportioned 

(3:1) as per manufacturer's instructions; mixed and packed in 

the dough stage in the mould space of the dental flask[9]. The 

flask assembly was introduced into the designed bench press, 

and pressure was applied incrementally. Slow application of 

pressure permitted the resin dough to flow evenly throughout 

the mould space. The polymerization cycle followed in an 

acrylizer for resin processing was done at 74oC for 2 hours 

followed by 100oC for 1 hour. After polymerization the 

denture flask was cooled slowly to room temperature and 

bench cooled overnight10. Subsequently, the flask was 

immersed in tap water for 15 min. The rectangular resin 

specimens thus fabricated were polished with the help of 80, 

100, 120 sandpaper. 25 specimens each were fabricated for 

five heat cure denture base resins. A total of 125 samples were 

fabricated (Figure 3)[11].

Fig-1.Master die invested in Type III dental stone

Fig-2.Mould space

Fig-3. Heat polymerized acrylic specimens.

II. Preparation of testing solutions:
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III. Grouping of Samples:

Five testing solutions used for the study were Turmeric 

solution, Tea, Saffron Kehwa, Namkeen tea and Gurgur tea. 

Each solution was prepared and divided into five parts so that 

5 specimens of each brand of acrylic resin were immersed into 

the specific solutions. Specimens were designated according 

to the acrylic resin and solution (Figure 4). Total 25 closed 

containers were taken to accommodate the 25 groups of 

specimens[12]. The specimens were not placed together to 

avoid specimen to specimen contact.  Each container with 5 

specimens was kept in incubator at 37 ± 1 °C temperature. The 

solutions were changed on a weekly basis[13].

Fig-4.Sealable Jars of Tea for five heat cure denture base 

acrylic resins.

IV. Labelling of samples :

Labelling of samples is shown in Table I and II

Table I: Labelling of denture base and beverages used.

Table II: Labelling of 25 samples

V. Testing of Samples:

Experimental recordings were taken before immersion and 

after 1 month, 3 months and 6 months of exposure to staining 

solutions. Before any readings, the specimens were removed 

and rinsed in distilled water and excess water were removed 

with tissue paper and specimens allowed to dry14. The effect 

of the solution on the acrylic resin was measured with the help 

of spectrophotometer (Perkin Elmer Lambda 35, USA) at 

Central Institute of Temperate Horticulture (Indian Council 

of Agricultural Research), Srinagar, J&K.The readings were 

statistically analyzed[15].

Randomly selected areas were used to determine color change 

by using a spectrophotometer. The average of the 3 readings 

was recorded and the mean of each material was calculated 

with the use of the CIE Lab uniform color scale16.

RESULTS :

Graph I: Changes in ÄE values in SR Triplex

Graph II: Changes in ÄE values in Trevalon

Graph III: Changes in ÄE values in DPI

Graph IV: Changes in ÄE values in Pyrex

Graph V: Changes in ÄE values in Ashvin
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In the present study, there was statistically significant change 

in color for all the brands of heat cure denture base acrylic 

resins, during the 6 months of experimental exposure to 

common beverages used in Kashmir (Graph I, II, III, IV, V). 

The solution/specimen showing greatest change in ?E 

produces maximum staining effect[17].  Amid all the tested 

solutions, turmeric solution showed the highest staining 

effect on the specimens (max change in ?E) followed by 

Namkeen tea, Gurgur tea, tea and Saffron Kehwa. All the 

brands of heat cure denture base acrylic resins tested in this 

study showed statistically significant color changes in the 

testing solutions. Ashvin (Graph V) showed highest colour 

change variation in all the testing solutions followed by 

Pyrax, DPI, Trevalon and SR Triplex respectively. SR Triplex 

showed least discoloration in all the testing solutions (Graph 

I)[18]. All the 5 staining solutions showed more significant 

color change during the first 1 month of immersion in the 

respective solutions for all five heat cure denture base resins. 

The color change was not very appreciable between 3rd and 

6th month of the experimental exposure for denture base 

acrylic resins[19].

DISCUSSION : 

The color and translucency of the denture base acrylic resin 

should be steady during the processing and clinical use 

because color stability is an important property to decide the 

suitability of these materials20. Color evaluation by using a 

spectrophotometer and colorimeter, minimizes subjective 

mistakes in color determination and are more accurate than 

visual measurement.CIE Lab system is a uniform 3-

dimensional system which is widely used in determining 

chromatic differences and is more advantageous than 

Munsellcolor system[21] .The value of ?E* represents relative 

color changes that an observer might report for the materials 

after immersion or between time periods. Thus ?E* is more 

meaningful than the individual L*, a*, b* values. Um and 

Ruyter suggested that the ?E value of 1 unit is “visually 

perceptible.” A ?E colour alteration between 1 and 2 is 

clinically acceptable and above 3.3 is considered clinically 

unacceptable[22].

With regular use denture base resins are subjected to 

discoloration, which can be attributed to either extrinsic 

factors like adsorption of substances or intrinsic factors like 

alteration of the matrix. Certain pigments in oral vicinity get 

absorbed in denture base resin through diffusion and leads to 

chromatic alterations[23]. Lower rate of diffusion in the in 

vivo environment can be justified by the reduction in 

diffusion coefficient of acrylic resin by one half as 

temperature is reduced from 37 to 23 degree Celsius.

In the present study, there was statistically significant color 

change for all the brands of heat cure denture base acrylic 

resins, during the 6 months of experimental exposure to test 

solutions. The solution/specimen showing greatest change in 

?E produces maximum staining effect. Among the solutions 

tested Turmeric solution showed the highest staining effect on 

the specimens (max change in ?E) when compared to other 

beverage solutions, followed by Namkeen tea, Gurgur tea, tea 

and Saffron Kehwa[24].

Major constituents of turmeric are curcuminoids, the yellow 

colouring pigments that are responsible for staining denture 

base resins. Smaller molecular size of curcuminoids coupled 

with water absorbed characteristics of the denture base resins 

create a stronger staining effect as discussed by Ergun et 

al[25].The effect of turmeric solution in terms of color change 

was maximum because the colorant of turmeric is more polar. 

Um and Ruyter[26] mentioned in their study that whenever 

the colorant is more polar and their by more hydrophilic, it 

stains more as denture base resins are hydrophilic attracting 

more soluble dies on the surface.

Namkeen tea followed Gurgur tea and tea showed maximum 

discoloration for denture base resin next to turmeric solution. 

The discoloration in tea is mainly due to adsorption of polar 

colorants on the surface of denture base resins as reported by 

Crispin et al. Tannic acid, which is present in tea is the main 

cause of staining. Further fine tea particles get deposited in the 

pits of denture base resins. The pits may have formed due to 

polymerization shrinkage of denture base resins during 

curing11.Namkeen tea contains baking powder that has 

abrasive properties attacking the resin and making it more 

susceptible to staining[27].

One of the main ingredients of Gurgur tea is butter. Butter 

contains colorants and citric acid that are responsible for the 

staining characteristic of Gurgur tea. Saffron Kehwa contains 

a-crocin which is responsible for its staining characteristic. 

This a-crocin is trans-crocetin di-(ß-D-gentiobiosyl) ester. 

Least discoloration was shown by Saffron Kehwa. This result 
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is attributed to minute quantity of saffron added to the 

beverage and the removal of accumulated layers. As the 

Saffron Kehwa layer on specimens reached a certain 

thickness, they tend to break away from the surface of the 

samples and return to the solution[28].

All the brands of heat cure denture base acrylic resins tested in 

this study showed statistically significant color changes in the 

testing solutions. Ashvin showed highest colour change 

variation in all the testing solutions followed by Pyrax, DPI, 

Trevalon and SR Triplex respectively. SR Triplex showed 

least discoloration in all the testing solutions[29]. Time of 

immersion was found to be a critical factor for colour stability 

of heat cure denture base acrylic resins. The staining became 

more intense with time i.e. ?E value for colour change 

increased with time but the rate doesn't remain the same for 1 

month, 3 months and 6 months. Rate of staining decreased 

with time due to saturation of colorant in the denture base 

acrylic resins. Other factors can also influence colour change 

of polymers, such as material contamination, porosity 

associated with technique, poor oral hygiene, diet, surface 

failures, and material polishing[30].

CONCLUSION : Within the limitations of this in vitro study, 

it was concluded that among the heat cure denture base resins, 

Ashvin showed least color stability in all testing solutions 

followed by Pyrax, DPI and Trevalon, while SR Triplex 

showed least discoloration in all the testing solutions. Among 

the beverages used Turmeric solution produced maximum 

discoloration followed by Namkeen tea, Gurgur tea, whereas 

Saffron Kehwa produced least discoloration in all test 

specimens. Discolorations of heat cure denture base resins is 

directly proportional to the duration of immersion in the 

beverages but the rate of staining decreased with time due to 

saturation of colorant in the denture base acrylic resins. Long 

term in vivo studies are required to evaluate the effect of these 

variables on the colour stability of the heat cure denture base 

acrylic resins used in clinical practice.

REFERENCES

1. Marcelo Coelho Goiato; Daniela Micheline dos Santos; 

Marcela Filie Haddad; AldiérisAlvesPesqueira. Effect of 

accelerated aging on the microhardness and color 

stability of flexible resins for dentures. Braz. oral res. 

2010; 24: 114-9.

2. Meda Negrutiu, Cosmin Sinescu, Mihai Romanu, 

Daniela Pop, Sorin Lakatos. Thermoplastic Resins for 

Flexible Framework Removable Partial Dentures. TMJ 

University Journal of Dental Sciences, An Official Publication of Aligarh Muslim University, Aligarh. India                                                   31

University J Dent Scie 2019; Vol. 5, Issue 2  

2005; 55: 3295-9.

3. Debra R. Haselton, Ana M. Diaz-Arnold, and Deborah 

V. Dawson. Color stability of provisional crown and 

fixed partial denture resins. J Prosthet Dent 2005; 93:70-

5.

4. Kazuki Shimada, Yoshiyuki Kakehashi, Hideo 

Matsumura, and Naomi Tanoue. In vivo quantitative 

evaluation of tooth color with hand-held colorimeter and 

custom template. J Prosthet Dent 2004; 91: 389-91.

5. NurHersek, SenayCanay, GulayUzun and FatihYildiz. 

Color stability of denture base acrylic resins in three food 

colorants. J Prosthet Dent 1999; 81: 375-9.

6. C.M. Um and I.E. Ruyter. Staining of resin-based 

veneering materials with coffee and tea. QuintessenceInt 

1991;22: 377-78.

7. E. Asmussen. Factors affecting the color stability of 

restorative resins. Acta Odontol. Scand. 1983;41: 11-15

8. Z.A. Khokhar, M.E. Razzoog and P. Yaman. Color 

stability of restorative resins. Quintessence Int 1991;22, 

733-38.

9. Gulfem Ergun, LamiaMutlu-Sagesen, Yalcm Ozkan, 

Erol Demirel. In vitro color stability of provisional 

crown and bridge restoration materials.  Dent Material J 

2005; 24(3): 342-50.

10. B.J. Crispin and A.A. Caputo. Color stability of 

temporary restorative materials.  J  Prosthet 

Dent.1979;42, 27-32.

11. D.J. Pipko and M. El-Sadeek. An in vitro investigation of 

abrasion and staining of dental resins. J. Dent. Res 

1972;51, 689-92.

12. Silje Storehagen, Nanna Oseog Shilpi Midha. 

"Dentifrices and mouthwashes ingredients and their 

use". Institutt for kliniskodontologi. Universitetet i Oslo. 

2004;3:43-47 Peter Kapsimalis, Richard Evans, and 

Edwin Sterling. Color stability and resistance to staining 

of resin veneering materials. J Prosthet Dent 1964; 15: 

925.

13. John M. Powers and Patrick J. Lepeak. Parameters that 

Affect the Color of Denture Resins. J Dent Res 1977; 

56(11): 1331-1335.

14. Bruce J. Crispin and Angelo A. Caputo. Color stability of 

temporary restorative materials. J Prosthet Dent 1979; 

42: 27.

15. Kai Chiu Chan, James L. Fuller and Abbas A. Hormati.  

The ability of foods to stain two composite resins. J 

Prosthet Dent 1980; 43: 542.

16. J. M. Powers and P. L. Fan. Color Stability and Aging of 



Plastic Veneering Materials. J Dent Res 1981; 

60(9):1692-1696. 

17. Hosoda H, Yamada T, Inokoshi S. SEM and elemental 

analysis of composite resins. J Prosthet Dent 1990; 64: 

669-76.

18. Stanley J. McNeme, Ann S. Von Gonten, Gerald D 

Woolsey. Effects of laboratory disinfecting agents on 

color stability of denture acrylic resins. J Prosthet Dent 

1991; 66: 132-136.

19. Um CM, Ruyter IE. Staining of resin-based veneering 

materials with coffee and tea. Quintessence Int. 1991; 

22(5): 377-86.

20. Takao Fusayama, Tadahiko Hirano and Atsushi Kono. 

Discoloration test of acrylic resin fillings by an organic 

dye. J Prosth. Dent. -May, 1971; 25: 532

21. Toyooka H, Taira M, Wakasa K, Yamaki M, Fujita M, 

Wada T. Radiopacity of 12 visible-light-cured dental 

composite resins. J Oral rehabilitation 1993; 20: 615-22.

22. Jurgensetz and Eva angel. In vivo color stability of resin 

veneered telescopic dentures: a double blind pilot study. 

J Prosthet Dent 1997; 77: 486-91.

23. Rosentritt M, Esch J, Behr M, Leibrock A, Handel G.In 

vivo color stability of resin composite veneers and 

acrylic resin teeth in removable partial dentures. 

Quintessence Int. 1998; 29(8): 517-22.

24. Stavros A. Yannikakis, Dr Dent,a Alcibiades J. Zissis, Dr 

Dent,b Gregory L. Polyzois, Dr Dent and Chrysseis 

Caroni. Color stability of provisional resin restorative 

materials. J Prosthet Dent 1998; 80: 533-9.

25. Anil N, Hekimoglu C, Sahin S. The effect of accelerated 

aging on color stability of denture liners. J Oral Sci. 1998; 

40(3): 105-8.

26. Nesrin Anil, Canan Hekimoglu, Saime Sahin. Color 

stability of heat polymerized and autopolymerized soft 

denture liners. J Prosthet Dent 1999; 81: 481-4.

27. Douglas RD. color stability of new generation indirect 

resins for prosthodontic application. J Prosthet Dent 

2000; 83: 166-70.

28.  .  A Study on Denture Cleansers, Cleansing Time and 

Effects of Denture Cleanser. Japanese Journal of Dental 

Practice Administration 2000; 35: 256-267.

29. T Stober, H Gilde, P Lenz. Color stability of highly filled 

composite resin materials for facings. Dental materials 

2001; 17: 87-94.

30. Ferrance JL. Materials in dentistry principles and 

applications, 2nd ed. Philadelphia; Lippincott, Williams 

and wilkins; 2001: pg 98-100.

University Journal of Dental Sciences, An Official Publication of Aligarh Muslim University, Aligarh. India                                                   32

University J Dent Scie 2019; Vol. 5, Issue 2  

CORRESPONDING AUTHORS : 

Dr. Sabzar Abdullah

Assistant Professor

Department of Prosthodontics, 

Dr. Z. A Dental College, AMU Aligarh

Email : drsabzarabdullah@gmail.com


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

