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Abstract  

Aim: Comparative evaluation of colour stability of newer composite resins designed for aesthetic restorations 

when continuously exposed to various beverages: an in vitro study.  

Material and methods: A total of 40 disk-shaped specimens made out of two composite materials (Omnichroma, 

and GC Solare X) were used. A total of 20 specimens measuring 10mm in diameter and 1 mm in thickness were 

made from each composite resin. After dry storage at 37°C for 24 hours in an incubator, the initial color was 

assessed by a calibrated spectrophotometer. Test specimens will be immersed in three staining solutions that is 

tea, coffee and turmeric, and the control group were stored in distilled water. All specimens will be kept in an 

incubator at 37°C for 28 days. After 7,15 and 28 days, spectrophotometric measurements were again performed 

to determine the color changes and samples were statistically analysed.  

Results: For Omnichroma the highest color change caused by turmeric in all time periods and least color change 

caused by distilled water. For GC-Solar X the highest color change caused by turmeric in all time periods and 

least color change caused by distilled water.  

Conclusion- Turmeric leads to the highest discoloration in both the composites followed by tea, coffee and 

distilled water. Omnichroma is less colour stable compare to GC-Solar X.  

Keywords: Color stability, Composite resins, GC Solare X Omnichroma, Spectrophotometer, Staining.  

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Date of Submission: 27-02-2025                                                                           Date of Acceptance: 07-03-2025  

----------------------------------------------------------------------------------------------------------------------------- ----------  

  

I. Introduction  

The field of restorative and cosmetic dentistry is evolving quickly in terms of new and improved materials 

to meet the growing need and desire for a more natural-like appearance of dentition.1 Composite resin is 

considered one of the best direct restorative materials because it mimics the aesthetics of natural tooth tissue.2It 

is widely used to restore the broken down teeth that are either carious or fractured, the build-up of congenitally 

malformed teeth, veneering of discoloured natural teeth and cementation of the orthodontic appliances on the 

teeth.2 The clinical success of dental composites depends upon their physical, chemical, and mechanical 

properties, which are greatly influenced by the characteristics of the oral environment and properties of the resin 

materials.2  Nowadays, despite improvement in the dental composites, discoloration remains to be a major long 

term clinical problem (Menon et al., 2019).1According to Asmussem et al and Dietschi D et al. there are two types 



Comparative Evaluation Of Colour Stability Of Newer Monochromatic Composite Resin When…….  

DOI: 10.9790/0853-2403024856                     www.iosrjournals.org                                        49 | Page  

of composite resin discolorations 1) Extrinsic discoloration: This is caused by the accumulation of plaque and 

superficial pigments 2) Intrinsic discoloration: This is caused by the aging of material itself.  

The trend of using the smart monochromatic shade of composite is booming.2 Dentists are more inclined 

towards using smart chromatic technology owing to the fact that it reduces the need for a variety of composite 

shades in inventory, minimizes the wastage of unused composite shades, minimizes chairside time, eliminates the 

need for shade selection, and reduces reliance on shade-matching procedures.2 Omnichroma (OM) is one of the 

smart chromatic materials and is believed to attain the shade of the surrounding tooth structure in which it is 

placed.6 Like other universal single shade restorative materials introduced in market GC SOLAR X is one of them. 

Restorations placed using SOLARE X achieve unmatchable aesthetic invisibility through a remarkable chameleon 

effect.3 90% of restorations can be completed using a single shade only.3 The intelligent use of diverse filler 

technologies within SOLARE X means exceptional aesthetic outcomes can be achieved through a simplified 

shade system, with minimal need to undertake layering techniques.3  

Numerous studies have been done on the effect of coffee, tea and turmeric over different types of 

composite materials and differently processed composite restorations.4 The Indian cuisine is abundant with 

flavours and colours, where natural and artificial colorants as well as spices are added. Relatively lesser studies 

are available in the literature assessing the effect of these colorants and spices on the resin composites. Among 

these studies, more focus had been on turmeric powder.4 The results show that turmeric has a greater tendency to 

stain the resin composites.3 Turmeric is fondly called in Indian cuisine as “kitchen queen,” and because of its taste 

and color, it is called as “Indian Saffron” in Europe.3 Coffee is a popular beverage consumed globally for its 

unique flavour and stimulating effects.5 In addition to its popularity as a beverage, coffee has also been the subject 

of numerous studies exploring its potential health benefits.5  Chlorogenic acids (CGAs) are a group of phenolic 

compounds found in coffee that contribute to its bitter taste and are also among the culprits in coffee that cause 

teeth discoloration.5  The staining of composites by tea has been widely studied and reported.1 They are important 

non-alcoholic beverages that act as the main drink in various social gatherings/rituals the discoloration in tea was 

mainly due to surface adsorption of polar colorants at the surface.1 However, knowledge regarding the colour 

stability of these two materials are insufficient in scientific literature. Therefore, it is worthwhile to investigate 

the colour stability of Omnichroma and GC SOLAR X in comparison to each other.  

Hence, the present study is aimed at investigating colour stability of modern composite resin designed 

for aesthetic restorations when continuously exposed to various beverages. The null hypotheses for the current 

study is beverages have effect on the color of the composites.  

  

II. Material And Method  

This in vitro study was directed in the department of conservative dentistry and endodontics, The study  

included a total size of 80 samples and four groups, with 10 samples in each group.  

  

Specimen preparation- A total of 80-disc shaped specimens calibrating 10 mm in diameter and 1 mm in thickness 

were prepared from two different composite materials (n=40 each). The specimens were grouped as follows;  

• Group I: Omnichroma (Tokuyama, Dental Corp, Tokyo, Japan) (Fig. 1A)  

• Group II:  GC Solar X (GC Corp, Tokyo, Japan) (Fig.1.B)  
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The composites were placed into preformed wells, and a glass slab was lodged on  top to discard surplus 

material in order to attain a plane/smooth surface. Following this the composites were light cured at a distance of 

1 mm for 20 seconds employing a light emitting diode curing equipment (Eighteeth Orikam curing pen-E Ligh 

Cure Unit).The LED light source with a wavelength 430-450nm for 20 sec on each side. The tip of the curing unit 

was placed directly over the glass plate that was 1 mm thick glass slide thus, the distance between the light source 

and samples was standardized. Fig.2(A-D)  

  
  

The original color of individual specimens was assessed using a spectrophotometer (VITA Easyshade  

V, VITA Zahnfabrik) and the analysis of individual specimens was recorded against white background.Fig.3 After 

recording the preliminary color values of the samples; specimens were stocked in an incubator for 24 hours at 

37°C  

  

  
  



Comparative Evaluation Of Colour Stability Of Newer Monochromatic Composite Resin When…….  

DOI: 10.9790/0853-2403024856                     www.iosrjournals.org                                        51 | Page  

Preparation of beverages-  

Tea Solution - About 2.8 g of tea was added to 150ml of boiling distilled water.  

Coffee solution – About 2.8 g of coffee was added to 150ml of boiling distilled water.  

Turmeric solution – About 0.5 g of turmeric was added to 150ml of boiling distilled water. Fig. 4  

  

  
Immersion of specimen in brevrages -  

To examine the color variations in various beverages, the specimens of each composite resin were 

individually immersed (n = 10 each) in tea, coffee, turmeric and distilled water. Fig 5. All specimens were stocked 

in an incubator at 37°C for 7, 14 and 28 days, following which the staining agents were replaced every week to 

avoid bacteria or yeast contamination. After 7, 14 and 28 days of storage, samples were taken off from staining 

agents, blot-dried with tissue paper and subjected to color estimation. Fig 6.  

  

  
  

Color evaluation  

The color of the restoration was measured using a spectrophotometer with a CIE L*a*b system. 

Individual samples were placed on the measuring head of the spectrophotometer and capped with a black cover.  

Prior to each measurement session, the spectrophotometer was calibrated according to the manufacturer’s 

recommendations adopting the supplied white calibration standard. The spectrophotometer is programmed to 

compute the mean color measurement of 20 specimens of each material. Color values were expressed in the  

CIEL*a*b* color system, L* for lightness from white (L*= 100) to black (L*= 0), a* for green (−a*) and red 

(+a*), and b* for blue (−b*) and yellow (+b*) color components. Color variations ∆E between baseline and after 

storage measurements were computed employing the following formulae2:  
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Statistical analysis  

Data was analyzed using R and python software. P value less than or equal to 0.05 was considered 

statistically significant. Level of significance was kept at 95%. Data on before and after immersion was analyzed 

using one way ANOVA TEST. Repeated measures ANOVA were applied for each group separately and if it was 

significant, the Paired t-test was also applied.  

  

III. Results  

The amount of Δ𝐸 in all groups was greater than 3.3 which indicates that the storage of specimens in 

different color media and at different time periods causes a clinically diagnosable color change. The Comparison 

between average colour changes Δ𝐸 in each group for different time duration for Omnichroma is presented in 

Table 1. There was a substantial difference in color variations of Ominichroma with tea (p = 0.001), coffee (p =  

0.03) and turmeric (p= 0.00002) and distilled water showed insignificant value (p = 0.5).For Omnichroma the 

highest color change caused by turmeric (60.97± 1.23) in all time periods and least color change caused by distilled 

water. Followed by the turmeric color change initially caused by coffee but at the end of study most color change 

was caused by tea, coffee and distilled water. Graph 1.  

  

  
  

The Comparison between average colour changes Δ𝐸 in each group for different time duration for GC 

Solar X in Table 2. There was a substantial difference in color variations of GC Solar X with tea (p = 0.012), 

coffee (p = 0.02) and turmeric (p= 0.008) and distilled water showed insignificant value (p = 0.10). For GC-Solar 

X the highest color change caused by turmeric (68.37±0.84) in all time periods and least color change caused by 

distilled water. Followed by the turmeric color change initially caused by coffee and at the end of study most color 

change was caused by coffee, tea and distilled water. Graph 2.  
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By comparing the colour change values of these two composites it can be seen that the color change 

values for Omnichroma is more than that of GC Solar X over the period of 7, 14 and 28 days so, it can be said 

that GC Solar X is more color stable in intergroup comparison. Graph 3.  

  

  
  

IV. Discussion  

The primary reason for the replacement of dental cosmetic restorations in the aesthetic zone is 

discoloration or colour instability.7 According to Satou et al. the most likely sites for the stain to penetrate are the 

microcracks and micro voids at the filler matrix interphase.7 The degree of discoloration from external agents 

differs according to oral hygiene, eating and/or drinking pattern, and habits like smoking.7 In this study it was 

determined not to polish the specimens but rather mimic the most extreme clinical scenario in which the 

composites are polymerized against a mylar strip imbibing a plush resin matrix, as it can happen particularly in 
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the proximal aspects of the teeth.7 Discoloration in composite resin restoration is multifactorial which involves 

surface roughness, micro- porosity, incomplete polymerization, Presence of microcracks into the resin matrix as 

a result of swelling and plasticizing effects along with interfacial gaps created between filler and resin matrix 

allow stain penetration and discoloration of the restoration.8 If the resin matrix is capable of absorbing water, it is 

also capable of absorbing any other fluid, which ultimately leads to discoloration.9 Water sorption is mostly due 

to direct absorption in the resin matrix.9 Glass filler particles cannot absorb water, yet they can contribute to water 

adsorption at the surface of the material.9 The level of water sorption is a function of the resin content of the 

material and the strength of the resin-filler interface.9 Extreme water sorption causes the expansion and 

plasticizing of the resin, which leads to reduced longevity of the composite resin and hydrolysis of saline, which 

in turn creates microcracks.9 As a result, the microcracks or the interfacial gaps at the interface, between the filler 

and matrix, allow stain penetration and discoloration.9 Due to the rough and porous surface of composite resin it 

allows colorant molecules to penetrate and bind to the resin matrix. Over the period of time after immersion water 

absorption by composite occurs which can cause microstructural changes increasing surface roughness and 

porosity which facilitates further deeper penetration colorant into the resin. After this polymer matrix degradation 

and plasticization of resin matrix begins due to prolonged exposure to moisture making it more susceptible to 

discoloration. Due to acidic nature of colorants can causes mild hydrolysis of ester bond in both GC solar x and 

Omnichroma composites. This degradation increases surface roughness and facilitates more pigment adsorption 

leading to darker discoloration in both the composites. Discoloration can be assessed using instrumental or visual 

methods.10 Spectrophotometry, colorimetry, and digital image analysis are instrumental methods for measuring 

color.4 spectrophotometry is proclaimed to be a decisive method for evaluating dental materials.10 Because it can 

measures the intensity of light across as wide range of wavelength, it has high precision due to spectral data at 

multiple wavelengths providing detailed colour information, it is more sensitive to subtle colour differences 

including translucency and surface gloss changes, it is ideal for complex colour matching tasks and monitoring 

small changes over time. Because of these advantages of spectrophotometer, VITA Easyshade V was selected for 

color assessment. Visual colour assessment could be ambiguity, as colour perception is a psychophysical 

phenomenon with variations between individuals and within an individual at different times, results vary 

depending on lighting observers experience and fatigue more chance of low repeatability due to variability in 

human vision and environmental factors, Limited sensitivity as human eyes may not be able to perceive small 

changes Instrumental measurement has the advantage of preventing the subjective errors of colour assessment.10  

Tea, coffee, turmeric was utilized as staining solutions in this study based on the various types of 

beverages consumed by all age groups. As these elements are frequently found in diet.2 The control group used in 

this investigation was distilled water. The specific objective of this study was to investigate the cumulative effect 

of the colorant solutions on the dental composites. Omnichroma and GC Solar x composites were chosen since 

manufacturers of these composites claim that these are universal single shade composites, because of that it has 

high alethic value for this purpose, the composite resins were used for 7,14 and 28 days of immersion treatments, 

because the composites remained in the oral cavity for a long time, with various staining substances, at different 

times and periods. It has been seen that different beverages have cumulative effect on composite resin colour 

stability over the period of time. In this soaking time have a great importance. Ertas et al. assessment that 28 days 

is equivalent to approximately 2 years and 6 months of clinical ageing, 2 weeks of immersion in current study 

would correspond to an in vivo immersion of 14 months.2  

In case of discoloration due to coffee could be due to both the adsorption and absorption of colorants on 

the surface of the composite. Coffee is composed of acidic agents such as chlorogenic acid(354.31 g/mol) and 

protocatechuic acid (154.12 g/mol)  which are able to degrade the composite matrix and since coffee contains 

yellow stains such as gallic acid(170.12g/mol) and caffeine, they will be absorbed and lead to colour changes in 

the composite.1 This is further explained by the fact that the organic phase of the composite material allows for 

the penetration and absorption of colorants due to the polymer phase of the composite’s affinity for the yellow 

colorants in the coffee.6 Furthermore, Bagheri et al. also support the finding that coffee causes serious 

discoloration.2 Showing depth of penetration around 40-60 microns.  

The discoloration in tea is mainly due to adsorption of polar colorants on the surface of resins.11   

Tannic acid (1701.19g/mol), Catechins (290-450g/mol), The aflavins (500800g/mol), Proanthocyanidins 

(500300g/mol), Thearubigins(1000-4000g/mol) Flavonoids-Quercetin Kaempferol which are present in tea 

responsible for composite resin stain.14 out of these agents Tannic acid is the main culprit responsible for 

discoloration. Further fine tea particles get deposited in the interfacial gaps. In this way after repeated exposure 

overall depth of penetration of colouring agents in tea varies from 30-40 microns.  

Turmeric has the strongest staining ability of all the composite resins evaluated in this investigation. This 

is as a result of turmeric’s well-known strong colorant nature and inherent staining potential the staining of 

composite resin restorations by turmeric is primarily attributed to its natural compounds, mainly curcumin and its 

derivatives. Curcumin(368.38g/mol), desmethoxycurcumin(354.35g/mol), bisdemethoxycurcumin(340g/mol) 

collectively known as curcuminoids are major polyphenolic compounds in turmeric.12 The curcuminoids give a 
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yellow-orange coloration to turmeric powder due to the wide electronic delocalization inside the molecules that 

exhibit strong absorption between 420 to 430 nm in an organic solvent.13 whenever the turmeric comes in contact 

with composite resin curcumin molecules get adsorbed onto the surface of composite as it in non polar, 

hydrophobic and lipophilic compound.13 Usually turmeric consumed with oil-rich foods as the curcumin in 

lipophilic, oil acts as carrier it allows the curcumin to penetrate deeper into the micro pore and micro-cracks of 

the resin material results in deeper discoloration.13 Curcumin can interact with the organic matrix of composite 

(TEGDMA and UDMA ) by forming a hydrogen bond with them.13 This interaction increases the stability of 

composite of stain on the surface. Also curcumin is photo sensitive molecule under the light it get degrade into 

other yellowish products which makes the stain over the surface more persistent.13 During the study discoloration 

of GC Solar X has decreased over days than 14 days in tea the reason for this may be some surface-stained layers 

might get worn due to erosion or hydrolysis, exposing relatively unstained subsurface layers. Some stains may 

also leach out over time especially in aqueous solution like tea. Tea is acidic prolonged exposure may lead to sling 

softening and surface breakdown of the resin matrix. Also, as GC Solar X contain Bis-GMA, it has higher 

crosslinking, which can limit stain retention over longer duration.  

In this study, all the solutions, even distilled water, has caused discoloration in the composite resin, with 

Δ𝐸 higher than 3.7. The rise in the Δ𝐸 value of the control sample (distilled water), after being soaked for one day 

has probably been caused by the increased water absorption by the composite and departure of soluble materials 

from the structure.11 Colorant especially coffee, tea, and turmeric showed visible discoloration in composite. This 

is in line with the findings obtained in other investigations.  

In the end more discoloration at end of 28 days in Omnichroma can be seen reason could be lies in the 

composition of resin matrix and fillers since majority portion of omnichroma is made up of UDMA and TEGDMA 

which is known for water absorption which causes slight swelling of material. This increases the surface porosity 

allowing chromogenic molecules from the tea, coffee and turmeric solution to penetrate the surface and bind to 

the resin. Also, unlike traditional composites OMNICHROMAS does not contain pigments or dyes that can help 

to mask the discoloration since its shade matching relies solely on light scattering through the fillers any absorbed 

pigment such as turmeric becomes more visible. Curcumin has a strong affinity for hydrophobic regions in the 

resin matrix which could explain the highest level of discoloration seen in turmeric solution. Since UDMA and 

TEGDMA have hydrophobic segments, they attract and retain curcumin molecules more readily. Where as in case 

of GC solar x consist of bis-GMA and UDMA in resin matrix tend to be less prone to turmeric induced 

discoloration because bis GMA has higher rigidity which limits water sorption and pigment penetration along 

with it contain dyes which can could be easily mask the discoloration.  Overall Omnichroma’s reliance on optical 

fillers rather than pigments makes any discoloration more noticeable as the absorbed pigments interfere with its 

light scattering properties  

  

V. Conclusion  

Within the limitations of the study, it can be concluded that both GC SOLAR X and Omnichroma 

composites displayed colour changes after immersion in different beverages.  At 7 days the discoloration was 

superficial but as time progresses to 14 and 28 days, deeper penetration occurs due to water sorption and polymer 

swelling. This results in progressively intense and irreversible stain.GC SOLAR X exhibited better colour stability 

in comparison to Omnichroma.  The circumstantial evidence gathered from the present study provides clinicians 

with information pertaining to individuals’ dietary habits and the staining susceptibility of restorative materials. 

The longevity of maintaining the colour of aesthetic restorations within the oral cavity may be enhanced either by 

incorporating dietary restrictions or by carefully choosing a compatible restorative material that correlates with 

one’s dietary lifestyle.  
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