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Table 1 Resin composite used in this study.
Type Tradename Average particle Matrix Filler Manufacturer
size (Lm)

8 Filtek Z350 0.02 Bis-GMA?, TEGDMAb Zirconia, silica 3M ESPE, St.
g
£ UDMAS, Bis-EMAY Paul, Minn., USA
o
= Premisa 0.4 Bis-GMA?, TEGDMAb Prepolymerized Kerr Corp.,
o
—
.Fg filler, barium glass, Orange, Calif.,
§ silica USA
2 Filtek Z250 0.6 Bis-GMA?, UDMA®, Zirconia, silica 3M ESPE, St.
S
& Bis-EMAY Paul, Minn., USA
IS}
o
£ Point 4 0.4 Bis-GMA? Barium glass Kerr Corp.,
[
il
e Orange, Calif.,
8
>
T USA
® Clearfil ST 0.04 Bis-GMA?, TEGDMAb Colloidal silica Kuraray Medical
2
2 Inc., Osaka,
g
3 J
= apan
E Durafil VS 0.04 Bis-GMA®?, EGDMAP, Colloidal silica Heraeus Kulzer,
%
S
=

Germany

3Bis-GMA, Bisphenol-glycidyl methacrylate; bTEGDMA, Triethyleneglycol dimethacrylate; SUDMA, Urethanethyl dimethaacrylate;

dBistMA, Bisphenol-polyethylene glycol dimethacrylate.
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Table 2  Green and white tea used in this study.

Tradename

Composition (vol%)

Manufacturer

Unif Green Tea Sugar Free Green tea 100%

Puriku White Tea Original White tea 90.6%

Fructose syrup 6

.0%

Uni-President (Thailand) Ltd.,
Maung, Nakhon Prathom
T.C. Pharmaceutical Industries

Co., Ltd., Bangbon, Bangkok

YA RNTT 2 1aaN3AANANILEluNTA- A
Aauna au dnalrresiannudunsa-ang (pH meter ;
ORION 900A; Orion Research Inc., Boston, Mass.,
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model ColorQuest XE; Hunter Associates Laboratory,
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Table 3 Mean color and standard deviations of various resin composites before and after being immersed in
green tea.
Type of L a* b* E*
resin before after p- before after p- before after p- before after p-
composite value value value value
Filtek 64.43 64.87 .02 1.10 1.28 264 13.25 11.77 015  29.81 28.87 015
7350 + 0.05 + 0.23 t t t + + t
0.1 0.24 0.07 0.54 0.04 0.39
Premisa 61.08 60.39 .508 0.85 0.52 0.44 11.17 9.46 011 32.22 32.42 830
+0.18 t1.68 t t t + + t
0.05 0.09 0.18 0.74 0.21 1.49
Filtek 59.08 58.94 491 -1.81 -2.00  .691 9.00 8.68 6.37  33.81 33.67 549
7250 + 0.09 + 0.35 t t t + + t
0.06 0.83 0.26 0.99 0.44 0.22
Point 4 61.61 61.32 .363 0.68 0.6 .438 6.51 5.86 039 30.61 30.81 541
+ 0.25 +0.34 t t t + + t
0.08 0.16 0.34 0.32 0.22 0.34
Clearfil 61.45 61.32 454 0.09 -0.37  .005 11.69 10.81 009  31.99 31.85 384
ST + 0.08 + 0.38 t t t + + t
0.07 0.07 0.08 0.27 0.08 0.35
Durafil VS 63.84 61.45 .015 -2.27 -3.36  .089 3.57 1.70 .004  28.07 30.47 009
+ 0.63 +1.31 t t t + + t
0.17 0.58 0.27 0.42 0.62 1.27
NANTSANE msin™

; 7 ' ; 7
mm’;mﬂunfm—m\mﬂmﬂm NgAAINLIUNTANDITY

L3 IRNTNaN9E AN ANl uNTA - ANgLRRELNAL
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Table 4 Mean color and standard deviations of various resin composites before and after being immersed in
white tea.
Type of L a* b* E*
resin before after p- before after p- before after p- before after p-
composite value value value value
Filtek 64.59 63.98 621 1.19 1.13 779 13.27 11.52  .072  29.67 29.65  .978
7350 +0.07 £217 + + + * * +
0.04 0.37 0.05 1.24 0.06 1.66
Premisa 60.96 58.23 .321 0.79 0.42 .022 10.95 8.59 0.8 32.27 32.36  .871
+ 0.06 t 4.65 t t t + + t
0.09 0.22 0.10 0.68 0.09 1.06
Filtek 58.84 57.89 77 -1.62 -1.99  .418 9.26 8.44 139 33.86 34.64 196
7250 +0.09 £1.17 + + + * * +1.03
0.07 0.80 0.24 0.65 0.09
Point 4 61.60 61.14 189 0.60 0.52 297 6.73 5.93 084 30.68 30.95  .297
+ 0.25 + 0.65 t t t + + t
0.10 0.14 0.29 0.39 0.28 0.61
Clearfil 61.23 60.22 .054 0.38 -0.29  .064 12.18 10.77  .018  32.38 32.90  .295
ST + 0.22 + 0.56 + + + * * +
0.42 0.28 0.39 0.37 0.35 0.49
Durafil VS 63.68 61.58 .029 -2.19 -3.05  .187 3.74 2.15 081 28.23 30.33  .030
+ 0.53 +1.45 t t t + + t
0.15 0.9 0.14 1.28 0.53 1.43
7919 AWLANNLANANI AN AN OR (p < UNIANGOL

0.05)
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Before After

Filtek Z350

Premisa

Filtek Z250

Point 4

x3,000 | PS

Clearfil ST

Durafil VS

sun 1w mmwdwmnﬂﬁmfg@mmﬁ%Lﬁnmﬂumﬂm 'R9NTIA (AAAULNE 3,000 L1) UDILTTU ADNIN ATDARIINU

Fig. 1

ARULATUAY Wiludlea A) way B) Filtek Z350; C) waz D) Premisa; E) wa F) Filtek Z250; G) way H)
Point 4; I) wag J) Clearafil ST; K) wag L) Durafil VS

Scanning electron photomicrographs (x3,000 magnification) of various resin composites before and after
immersion in green tea. A) and B) Filtek Z350; C) and D) Premisa; E) and F) Filtek Z250; G) and H)
Point 4; I) and J) Clearafil ST; K) and L) Durafil VS.
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Before After

Filtek Z350

Premisa

Filtek Z250

Point 4

Clearfil ST

Durafil VS

sin 2 u mmwdwmnﬂﬁmfg@mmﬁ%Lﬁnmﬂumﬂm 'R9NTIA (AAAULNE 3,000 L1N) UDILTTU ADNIN ATRARIINU

Fig. 2

ARULATUAILTLUTNU19 A) way B) Filtek Z350; C) waz D) Premisa; E) waz F) Filtek Z250; G) waz H)
Point 4; I) wwag J) Clearafil ST; K) waz L) Durafil VS

Scanning electron photomicrographs (3,000 magnification) of various resin composites before and after
immersion in white tea. A) and B) Filtek Z350; C) and D) Premisa; E) and F) Filtek Z250; G) and H)
Point 4; I) and J) Clearafil ST; K) and L) Durafil VS.



2 VIUR ”;JW’)“’I 2554;34:169-80

Lmiﬂ‘mgm@aﬂ@ﬂﬂl,i?nul,mw?ﬂﬁf\‘hﬁu AL TUADN —
I AR AU URLa NN NNseuT uDtnIsaAL5 23
mnindusathasdupasin anngalunisinmien
va oUE AwEnGey usnasanualumne esmianud
nnﬂzﬁmﬁu@mﬁﬂmmrmwmﬁmﬁum:ﬁmmmwﬁqﬁqﬁuaq
midlanaiiieswnananudunsnresn v lineaines
WNVENGRAMNEOUAY  198ALNTNAINGABBNANLITU
wNyisnd  analiiisduaenln T ARAARENURIWAzLAA
M~ nnderluetneanisa wananild aiedu aelna
Fafana an awannisdes aredaen (hydrolysis)
28NgquLe LNaT (ester) ﬁ@fgslu”l,mLs\lm”l,mmwu@u@mmf
(dimethacrylate monomer) %1n 'qummm%ugﬂﬁﬁm
BONATVNIY 198AUNININEDEN  NALAT AIITUABN-
I pilAnAnunenufainauly uay 1seaunsniilail
LU WNVENdIeTungaeant  NalistuaaNin e

“nnsauls?4

NNSANHATI NI MEIRNUES ALTOUEIITUABN
0" AadluAs RN T sauaz a9 AUTOULLITUABN
T,w“mnﬂﬂzﬂmLm:nﬂm?ﬂmﬁmﬁﬁmiamdLﬁﬁyw,wﬂait,l,mﬂﬁm
Auadelue AN 06 (p> 0 .05) aniulstuaau
W aRamaugn 350 1leudluriesingdoouay
priladie Houtlueiasdnsidoonaanin uares
msAnmil enpdesiunisAnmnues Bagheri wazaAmy’
FIANHINATDI 1TAZAIABITDIBNMNTABNTAA VO
7 gurne” widleuiusdanan lelelumeiduun 133u
warhennan lelaluuesduun ranlmues Lazlsdy
aoxln a flaudly siildRn sanennudn 19
aranaisianuiunsaiuadelase F9ae9d gyooe”
wiaudu vinlvian wiRlasunlasuasiinana s
\iesaniinsinmiinudneiesinaniiinanaidy o
Usznauvnliia finanniy  ieseinasumiatues
vhanavlfiAnnsfefneesns U RN nsAnmnil
lARONUARAUNTNT8TREAE 100 UWASHARATUN
IR asaT N AT e 2 (Fouay 6.0) NMIANEND
Reies uazAmz wudiamuuenuRafludadaniled swa
AANTAR 1897 ALUTUE? NMTANEI289 Guler LaTAE
wWusnsasu ey AAAlAAINNITAATNLAZAATL
989 15viliRn EURT aurug?

1¢/la ﬁmwy% uazAande 1177

LRl gaNNs ANl UAI LA ANBILANFN 11BN E
AauAEHATT fluflainausn 350 adluiriaspumiden
AAANFANITUaLEdY AN D (p < 0.05) LAy
AINULANANNTEIANE  Neuuazuadundd gluninia
e adulAieshnT @ souar g1l ALANANIA
a8l AN DR (p < 0 .05) AINNITANHITAY
Schulze UAYAMZ?® T1ENUIN ATANNLANFNITBIAT BT
aglutag 2-3 Aa AT NATDLENANNUANGNSTDs~1H
AEALLAN BNATAMNLANANSTBIANENINNIN 3.3 Dalilu
AnqaannARmNeLiufanndsunlasaes™lFad
FALal ANANINLANANIBIANBNINNINANATNOR a2
nanensfawlafiiasud @yimmfﬂmi F9annnng
Anenluaraiinudngly AurtuAaNln ATlARIIRATLe
WeanguiAsafifianuuanineAndnaunaznasugly
RasRNT @ sauazananaily 2.42 UAT 2.10 ANANEL
Fafluand wnsouanaswansndunisiia~ladasalan
WA LT @Li?ﬁuﬁauiwamslumjﬁlmﬁﬁmmmnmwm
Andneuuar s TluATasRNTIA ANNNNNN9AAN

Taqriutioudd gusnisisduaasln” alagnwmuilo
fian anTAfAY "ansovansyruluiuiua UMY
wAnuanisAseluariauanderandlulllaiiaies
Auwilid aurniz  sBunenin efinasia " Rndy
MuALwngAndeny ausneiinsin viednnslany
“Uauf pinsgliiidutiuag swasenns wiBvnamanmn
uazAMA agnNRed g uananienaldiudeyadessiy
uigdonanaiulsrauiearlifiaonunszwinluy
nTANTN

msAduiliunaidedmaseduiasfjiinng ua
Faiunumnatsuenislent Taseshngvitliianig
An"aaustunanin.a  winsunnaldldlunteaatin
Tnamsatugasmiialadaaufianarly nasludas
Undanududeuuazuanaieain anaglunealfjis
nsenfiiu nsluarestinanededaamedneranuilunss
90991 paRlsznaveduviaduetianaiiviuiiniiy
tinlas uananiiuaniadneilals aunsovall4iy
irasanmainauilllgandneluasils iesann
BaALlrznaURLANANIAUIa LA aIANT LAz TR
AesiinisAnEselllueuian



178

Tanthanuch S, et al

51

Qq

o A = o v a a o a
Lﬂﬁ‘@\‘lﬂllsﬂ']LmﬂQLLNXﬁquQVI']IMﬂ']?mﬁ U @lLﬁ‘sﬂu

a a & M 1N e o o aa v
Wﬂlﬂ:‘w I?lLWSJ“HuLLmVLS\INuEI TMATUNIN QIR (p> 0.05) &NLIU

EUABNINT A NENAMNALLA 350 LHaLTlUATEIANT

a al a
LUE LL@Z@?’W\I@ 13!

= | | =
W aUTlULATAIANTT AT

Aa a a & I Ae o o aa
AINFAR LNNUUBEWNNUE TATUNIN DR (p< 0.05)

10.

11.

VAN 1581994

Wu CD, Wei GX. Tea as functional food for oral
health. Nutrition. 2002;18:443-4.

Ji BT, Chow WH, Hsing AW, McLaughlin JK,
Dai Q, Gao YT, et al. Green tea consumption and
the risk of pancreatic and colorectal cancers. Int J
Cancer. 1997;70:255-8.

Ertas E, Guler AU, Yucel AC, Koprulu H, Guler
E. Color stability of resin composites after immersion
in different drinks. Dent Mater J. 2006;25:371-6.
Phelan J, Rees J. The erosive potential of some
herbal teas. J Dent. 2003;31:241-6.

Bagheri R, Burrow MF, Tyas M. Influence of
food-simulating solutions and surface finish on
susceptibility to staining of aesthetic restorative
materials. J Dent. 2005;33:389-98.

Guler AU, Yilmaz F, Kulunk T, Guler E, Kurt S.
Effects of different drinks on stainability of resin
composite provisional restorative materials. J
Prosthet Dent. 2005;94:118-24.

Bowen RL. Properties of a silica-reinforced polymer
for dental restorations. J Am Dent Assoc. 1963;
66.57-64.

Lutz F, Setcos JC, Phillips RW, Roulet JF. Dental
restorative resins. Types and characteristics. Dent
Clin North Am. 1983;27:697-712.

Albers HF. Tooth-colored restoratives principle and
techniques. 9 ed. Hamilton: BC Decker, 2002:111-25.
Van Noort R. Introduction to dental materials. 2"
ed. London: Mosby, 2002:96-123.

Roberson TM, Heymann HO, Swift Jr. ED.

Sturdevant’s art & science of operative dentistry.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

CU Dent J. 2011;34:169-80

st ed. Missouri: Mosby, 2006:135-242.

Mitra SB, Wu D, Holmes BN. An application of
nanotechnology in advanced dental materials. ] Am
Dent Assoc 2003;134:1382-90.

Asmussen E. Softening of BISGMA-based
polymers by ethanol and by organic acids of plaque.
Scand J Dent Res. 1984;92:257-61.

Tahmassebi JF, Duggal MS, Malik-Kotru G,
Curzon ME. Soft drinks and dental health: a
review of the current literature. J Dent. 2006;34:2-11.
Lussi A, Jaeggi T, Zero D. The role of diet in the
aetiology of dental erosion. Caries Res. 2004;38:34-44.
Hamilton-Miller JM. Anti-cariogenic properties of
tea (Camellia sinensis). J Med Microbiol. 2001;
50:299-302.

Lee YK, Powers JM. Combined effect of staining
substances on the discoloration of esthetic Class V
dental restorative materials. J Mater Sci Mater Med.
2007;18:165-70.

Omata Y, Uno S, Nakaoki Y, Tanaka T, Sano H,
Yoshida S, et al. Staining of hybrid composites
with coffee, oolong tea, or red wine. Dent Mater J.
2006,25:125-31.

Fujita M, Kawakami S, Noda M, Sano H. Color
change of newly developed esthetic restorative
material immersed in food-simulating solutions.
Dent Mater J. 2006;25:352-9.

Wongkhantee S, Patanapiradej V, Maneenut C,
Tantbirojn D. Effect of acidic food and drinks on
surface hardness of enamel, dentine, and tooth-
coloured filling materials. J Dent. 2006;34:214-20.
Cairns AM, Watson M, Creanor SL, Foye RH.
The pH and titratable acidity of a range of diluting
drinks and their potential effect on dental erosion.
J Dent. 2002;30:313-7.

Yip HK, To WM, Smales RJ. Effects of artificial
saliva and APF gel on the surface roughness of
newer glass ionomer cements. Oper Dent. 2004;
29:661-8.

Valinoti AC, Neves BG, da Silva EM, Maia LC.



2 VIUR ”;JW’)“’I 2554;34:169-80

24.

25.

Surface degradation of composite resins by acidic
medicines and pH-cycling. J Appl Oral Sci.
2008,16:257-65.

Tanthanuch S, Patanapiradej V. Effect of Thai wine
on surface roughness and corrosion of various
tooth~-coloured filling materials. J Dent Assoc Thai.
2009,52:100-8.

Reis AF, Giannini M, Lovadino JR, Ambrosano

26.

1¢/la Mvmsﬂl‘lg"ﬁ azAande 1179

GM. Effects of various finishing systems on the
surface roughness and staining susceptibility
of packable composite resins. Dent Mater 2003;19;
12-8.

Schulze KA, Marshall SJ, Gansky SA, Marshall
GW. Color stability and hardness in dental com-
posites after accelerated aging. Dent Mater. 2003;

19:612-9.



180 | Tanthanuch S, et al CU Dent J. 2011;34:169-80

Effect of green and white tea on

stainability of resin composites

Saijai Tanthanuch D.D.S., M.S. (Operative Dentistry), Dip, Thai Board of Operative Dentistry'
Boonlert Kukiattrakoon D.D.S., M.S. (Prosthodontics), LLB" 2
Pimmada Kedrak D.D.S.’

"Department of Conservative Dentistry, Faculty of Dentistry Prince of Songkla University, Hai Yai, Songkhla
“Dental Materials Research Unit, Faculty of Dentistry, Prince of Songkla University, Hai Yai, Songkhla

Abstracts

Objective To investigate the effect of green and white tea on stainability of nanofill, hybrid and

microfill resin composites.

Materials and methods Twenty six discs of each resin composite including Filtek Z350 and Premisa
as nanofill, Filtek Z250 and Point 4 as hybrid, Clearfil ST and Durafil VS as microfill resin composite,
were prepared. Twenty discs were tested by spectrophotometer of stainability for baseline. Two discs
of each group were tested for scanning electron microscopic analysis of surface characteristics for
baseline, the effect of green and white tea. Twenty four discs were immersed in green and white tea for
5 seconds and in artificial saliva for 5 seconds for 10 cycles. After that, specimens were stored in
artificial saliva for 24 hours. These processes were repeated 5 times. After immersions, twenty discs
for stainability measurements and two discs of each group for surfaces characteristic were re-evaluated.
The data were analyzed by two-way repeated ANOVA, Tukey HSD test and paired t-test at

significance level 0.05.

Results This study showed that after immersion in green and white tea, stainability of all resin
composites increased but not significantly (p> 0.05) except stainability of Filtek Z350 after immersion
in green tea, and Durafil VS after immersion in green and white tea, which increased significantly

(p < 0.05).
Conclusion Stainability of all resin composites increased after immersion in green and white tea.
(CU Dent J. 2011;34:169-80)

Key words: green tea; resin composite, stainablity; white tea




