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1) 21EA

Endura Anterio® (Shoufu, Kyoto, Japan) (Fig. 1), Duracross
Physio® (Nissin, Kyoto, Japan) (Fig. 2), Trubyte Biotone®
(Dentsply, York, USA) (Fig. 3)S- ZF 407014 1207 & A1-&-3}
At} (Table I).

Table I.. Resin denture teeth used in this study

Commercial name Shade Manufacturer
Endura Anterio® A2 Shoufi, Japan
Duracross Physio® A2 Nissin, Japan
Trubyte Biotone®™ #59 Dentsply, USA
2) 244
AFAE HAAIZ LYo 2= 31, 1574, 719
EAEAAL ETORE FRFE AHESAT
(TableII).
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Table II.. Solution used in this study

Materials Commercial name Manufacturer

Soy sauce Sampio Jin Sampio foods co., Korea

Red pepperpaste  Taeyangcho Haechandle, Korea

Coffee Maxim mocha goldmild ~ Dong Suh food co., Ltd., Korea
Distilled water Sterile water for injection ~ Daihan Pharm co., Ltd., Korea

3) A7

ol Fx 9 BAE ¢s 37| (DS-63, Yamato Co.,
Tokyo, Japan) S AHE-81 1L A § A/ stE ddat
7] 93l £33 =7 (Spectrophotometer CM-503i, Minolta

Co., Tokyo, Japan) S AF-8-3}51 th (Fig. 4).

Fig. 1. Endura Anterio® (Shoufu, Fig. 2. Duracross Physio® (Nissin,
Kyoto, Japan).

Kyoto, Japan).

Fig. 3. Trubyte Biotone® (Dentsply, |
NewYork, USA).

Fig. 4. Spectrophotometer
(CM503i) (Minolta Co.,
Tokyo, Japan).
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Endura Anterio®, Duracross Physio®, Trubyte Biotone®-2- 10
A 22 248, 03, A, SRl AR,
T 12071 9] 1F2] & AH8-5F3A T (Table IIT).

Table I1I .. Classification of experimental groups

Red pepper Coffee Distilled
paste water

Endura Anteric®  n=10 n=10 n=10 n=10 n=40

Duracross Physio® n=10 n=10 n=10 n=10 n=40

Trubyte Biotone®  n=10 n=10 n=10 n=10 n=40

Total n=30 n=30 n=30 n=30 n=120

Soy sauce Total
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3) Incubation
1271 2] 100 ml =7 & H] o] A S/ 80ccE E L Al
A= HAA71137C fa F&7]001 4 24413t 9k HAshsl

4) 24 A A2 27 (initial stage)

24N B0t SRl HASHYH A HES /T
A SEZF 2T A Hsla, AR R AZAZ] 3 Bl
74] o] g&-ato] 2 Ae] d A x| A5 S4B 7

5) LA =H|

4L 9A a2 E 80 cc AHESF AL, T2 90 g
o S 10 ccE o] Jﬂ O|2E JFE| & A £8to] AHE-
STk A9 & 12 goll S/ 70 cc S 4 o] AHE8I AL
FRFE80 S AHEEI T

CECEREES:

AR AL DA % 7711, 15,25, 45 1
23 8% Fol BABEAE o] £34o] A28 2934
th 33 A AMES 52 BoA HeH R #H9] ©
FHLE AA g F x5t A S8 A% =4
< S8 Egd=A9 %5}1‘%01] FEEs s ¥z
7 (zero calibration)S- 3+ & F = W AT (standard white

al

EN

~

reflector plate)S A}-&-5fo] white calibration)<-
A%ln dREHT RERPol Bk 5 AN Heh
o AN 2 S 23k o o) AR £
o1e) F03) FAIN TSR IYE Dokt 913
%384 299 ¥ 2 BFRE ol 8afol Lo, b3k
27 A9k ARl LY, o', b 3 ol §3lo] 4E”
%

7 4E° ) A
A3jo] & ehilE 4E* 3ol 42 BAL e
2o
AE* = (AL} +(da*} H Ab*)
L*& white9} black 3 =& YEIY 12, a*= redness 2}
greenness 3 =5 YERA™ b* yellowness®} blueness2] 7
S5 Uehdth 4E* glo] 180 & A= J&i‘XPQl 12
o] QIA|8h= A ol il AE* Fho] 33K T} 22 Aol =

84

A9 Soll A o gH 0.2 587V A
AAATE 3P 717

3ﬂ%ﬂ§$ﬂﬁoiﬁ%lﬂﬁ%ﬂé%ﬂm%ﬂ
S g1 LY % b", JE*E ek

8) A Az

B 1:=10] B4 A g SPSS V. 12.0 for Win. (SPSS
Inc., Chicago, USA)E A}-&-3}<] one-way ANOVA test,
Scheffé test= A|3)5F3] 2™ 95% B-olFEo &2 HA=3s)
ATt

A7te] Q134 ofe] 2 de] AN F A7
4 WehE BYREA R o] §olo] 23] e
o =

1. 2ol ME 2ASA|9| 4E* B2

'17; A3t whet ofzte] Rish= lglovt gA] 3t
o] ol gk 4E* of kol = gi3i T

1579l A &= Duracross Physio® ¢} Trubyte Biotone®™ 7+ol], 8
Z+o]| 4] Endura Anterio® 2} Trubyte Biotone® 7ol 4E* Zkol|
913 7ol 2 LIERALT (P < 05) (Table V),

Table IV. Resultof Scheffé teston 4E* of soy sauce after 1 week and 8 weeks
Endura Anterio®  Duracross Physio® Trubyte Biotone®™

Endura Anterio®
Duracross Physio®
Trubyte Biotone™ 1 *
*: 1 week T : 8 weeks
*denotes pair of groups significantly different at the 0.05 level

3) nF%

27 = 1Y ol = Duracross Physio® 2} H] 218}e] Trubyte
Biotone® | A, 15+°]| A == Duracross Physio® ¢} H] 1 3}]
Endura Anterio®l| 4], 25=¢l] = Duracross Physio® 2} H] w3}
o] Trubyte Biotone®, Endura Anterio®| A 2] gt 4E*2]
20| & B 9t} (P<.05) (Table VI- VIII ).

4559]| A1 = Duracross Physio®$} H] w3} Trubyte

CHEHA|nt 2 HES|X| 20094 473 12
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Biotone®l] A1, 85=¢i| 4] = Duracross Physio®, Endura Anterio®
9} v] ;1 3}e Trubyte Biotone® | A 2] 8+ 4E*2] W31/}
HZE AT} (P < .05) (Table IX, X). o] F THA =2 4
& uf - A] 7] of] A gl ] Duracross Physio®+ Trubyte
Biotone®E.t} T &2 A4E*2] HZE Kt} (P <.05)
(Table V).

Table V. Result of Scheffé test on 4 E* of red pepper paste after 1 day, 2
weeks, 8 weeks

Endura Anterio® Duracross Physio® Trubyte Biotone™
Endura Anterio™
Duracross Physio® t
Trubyte Biotone™ b *
*:1day T :2weeks 3% :8weeks
* denotes pair of groups significantly different at the 0.05 level

713

1570l 4] Endura Anterio®, Duracross Physio®7} Trubyte
Biotone™ ¥} H| 1w ste] -9 &k 4E*9] xfo] & YERRI L 2
ZFol| 4] += Endura Anterio®, Duracross Physio®, Trubyte Biotone®™
TO 2 Fo| g 4E*S] Afo] & KT (P <.05) (TableVI).

Table VI. Result of Scheffe’ s test on 4 E* of coffee after 1 week and 2
weeks

Endura Anterio® Duracross Physio® Trubyte Biotone™

Endura Anterio®
Duracross Physio®
Trubyte Biotone™ * *
* denotes pair of groups significantly different at the 0.05 level

2. QIBA|0f| ihE 2P| 4E* H|W

© 1ol T3} one-way ANOVA test

%— 163 } E}

1) Endura Anterio®

875 Algstaie 574 713t BAIGlo] FAo] &
T, A7, AT Kok o] 8k 4B ] Afo] & BTH(P <
05) (Table VII) 1529} 230 A 73] = ZH4HT} 598t

AE*©] 2}0] = LFERYI QL T} (P < .05) (Table VIII).

2) Duracross Physio®™

190 M= n37 o] S/, 1, AT Bt ol gt 4

E*9] 2}o] 2 YEh}IQl 3L (P < .05) (Table IX) 158} 250
A 3ol SR fFolek 4E*] Aol & Ve
T} (P<.05) (Table X).

CHEHA| ntE A ES|X| 20094 473 12

Table VIL Result of Scheffé test on 4 E* of Endura Anterio® after 1 day
and 4 weeks

Distilled water Soysauce  Red pepperpaste ~ Coffee

Distilled water
Soy sauce
Red pepper paste
Coffee *

* denotes pair of groups significantly different at the 0.05 level

* *

Table VIIL. Result of Scheffé test on 4E* of Endura Anterio® after 1
week and 2 weeks
Distilled water Soysauce  Red pepperpaste ~ Coffee

Distilled water

Soy sauce

Red pepper paste * *

Coffee * *

* denotes pair of groups significantly different at the 0.05 level

Table IX. Resultof Scheffé teston 4 E* of Duracross Physio® after 1 day
Distilled water Soysauce  Red pepperpaste ~ Coffee

Distilled water
Soy sauce

Red pepper paste * *

Coffee *

* denotes pair of groups significantly different at the 0.05 level

Table X. Result of Scheffé on 4E* of Duracross Physio® after 1 week
and 2 weeks

Distilled water Soy sauce Red pepper paste Coffee
Distilled water
Soy sauce
Red pepper paste
Coffee
* denotes pair of groups significantly different at the 0.05 level

*

Table XI. Result of Scheffé test on 4E* of Trubyte Biotone® after 1
day, 1 week, 2 weeks, 4 weeks and 8 weeks
Distilled water Soysauce  Redpepperpaste ~ Coffee

Distilled water

Soy sauce

Red pepper paste *
Coffee

* denotes pair of groups significantly different at the 0.05 level

85
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Table XII. Mean and standard deviation of a*of experimented artificial tooth

Endura anterio® Duracross Physio®™ Trubyte Biotone™
baseline 023 +0.08 -1.02 +0.22 1.54 £+ 0.08
1 day 023 £+ 0.07 -1.04 + 021 1.53 £ 0.07
Distilled 1 week 0.15 £+ 0.08 -1.07 +0.20 1.56 £ 0.06
water 2 weeks 0.26 + 0.05 -1.01 +0.21 1.55 £ 0.06
4 weeks 0.10 £ 0.08 -1.05 +0.20 1.58 £ 0.06
8 weeks 0.11 £ 0.05 -1.04 +0.20 1.50 £ 0.05
baseline 0.05 £+ 0.09 -121 +0.12 1.63 £ 0.10
1 day 0.15 £ 0.06 -1.17 £ 0.12 1.50 £ 0.09
Soy sauce 1 week 0.18 £ 0.05 -122 +0.11 1.52 £ 0.11
2 weeks 020 + 0.05 -1.17 £ 0.12 1.56 £ 0.09
4 weeks 0.03 £ 0.08 -120 +0.13 1.55 £ 0.09
8 weeks 0.02 +0.05 -122 +0.12 1.60 £+ 0.10
baseline 0.01 £0.10 -1.14 +0.17 1.67 £+ 0.08
1 day 0.61 £0.11 -1.00 + 0.20 223 +£022
Red pepper paste 1 week 055+ 0.13 099 +0.18 196 + 022
2 weeks 0.61 +0.10 -097 +0.18 205 +0.16
4 weeks 026 +£0.21 -1.04 +0.16 213 +£0.10
8 weeks 0.26 + 0.08 -1.08 + 0.19 1.94 +0.10
baseline 0.01 £+ 0.09 -1.17 £ 0.10 1.58 £ 0.07
1 day 0.07 £0.12 -1.13 £ 0.10 1.51 £ 0.05
Coffee 1 week 026 £0.11 -1.19 + 0.09 1.48 £ 0.06
2 weeks 025 +0.09 -1.15 + 0.09 1.58 £ 0.05
4 weeks 0.08 £ 0.10 -1.20 + 0.08 1.56 £ 0.05
8 weeks 0.02 £+ 0.07 -122 +0.09 1.52 £ 0.04
Table XIII. Result of Scheffé test on a* of Trubyte Biotone®™ and EnduraAnterio®
Distilled water Soy sauce Red pepper paste Coffee
Distilled water
Soy sauce
Red pepper paste * *
Coffee *

* denotes pair of groups significantly different at the 0.05 level

(3) Trubyte Biotone®
A7 W 157g0] S/, 1, AT Eek 7o

& AE*9] 2ho] 2 ER AT} (P < 03) (Table XI)

w
[

*
gl
1o
e

gt

86

of vato] wFAel A ol gtel ¥skE Hel vk
Duracross Physio® &= 9] &+ gko] ¥ 37} B2w#] ek
T} (P < 05) (Table XII).

5. b* gtof s}

b* gtel W sh= b3t 2Tt (Table XIV).

Endura Anteric" = 2742} ¥] mafe] A\7]ol) 4 §2I3
Qo] MBhE R, 25 1, A5 sh ] wste] 31
Tl ol g gkel jlgk7FUehsiTt (P < .05) (Table XV).

Trubyte Biotone®+= 743} B walte] 73] A] §-2] 3k

grel MEL R R3S SR 21, 71510 B

CHStx| Tt HetE|R| 20094 473 12
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Table XIV. Mean and standard deviation of b* of experimented artificial tooth
Endura Anterio® Duracross Physio® Trubyte Biotone®
baseline 9.89 +£049 632 £ 091 13.70 + 0.45
1 day 9.96 + 048 643 +093 1389 +0.32
Distilled 1 week 10.12 + 046 6.56 + 0.89 1399 + 037
Water 2 weeks 974 £ 042 631 £092 13.74 = 0.35
4 weeks 9.94 + 046 620 +0.92 13.63 = 0.39
8 weeks 949 +049 595+ 096 1351 +£0.35
baseline 1025 045 567 + 056 12.88 = 0.95
1 day 10.37 + 031 582 +0.73 1298 +0.92
Soy Sauce 1 week 10.87 +0.37 599 + 0.67 1321 + 1.02
2 weeks 10.01 £+ 0.39 577+ 061 13.12 £ 093
4 weeks 1041 +0.30 5.78 + 0.68 13.10 + 0.86
8 weeks 10.16 + 037 569 + 0.68 1296 + 094
baseline 10.35 £ 0.49 573+ 036 13.56 + 031
1 day 1125 + 0.65 624 +£037 14.82 +0.50
Red Pepper Paste 1 week 11.79 £ 0.62 631 +£042 1475 = 0.35
2 weeks 1126 + 047 623 +0.38 14.62 + 040
4 weeks 11.08 £ 0.62 6.12 +£0.39 14.62 +0.33
8 weeks 10.55 + 048 6.12 + 0.50 1444 +0.29
baseline 10.51 041 587+ 052 1373 £ 037
1 day 10.64 + 047 6.03 +0.53 13.90 + 0.36
Coffee 1 week 10.76 + 0.44 622 +0.54 14.02 + 034
2 weeks 998 + 049 592 + 056 1382 £ 0.32
4 weeks 10.56 + 0.44 5924053 13.68 + 0.35
8 weeks 10.19 £ 041 5.80 + 052 1355 £ 033

Table XV. Result of Scheffe' s test on b* of Endura Anterio®

Distilled water ~ Soy sauce  Red pepperpaste  Coffee

Distilled water

Soy sauce

Red pepper paste * *

Coffee * *

* denotes pair of groups significantly different at the 0.05 level

ato] fro) gk ghe] W 3}2 8.9l Th(P<.05) (Table XVI).
Duracross Physio® &= -7-2] 3} zko] W37} #2kw] =] ek

=

Tk olel g A Wake hAg % S 2

%q%qwtr%mm@ﬁiEﬂEAﬂﬂﬁo@
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Table XVL Result of Scheffe’ s test on b* of Trubyte Biotone®™

Distilled water ~ Soy sauce  Red pepperpaste  Coffee

Distilled water

Soy sauce

Red pepper paste * *
Coffee *

*

* denotes pair of groups significantly different at the 0.05 level

7} Fslo] dojuf=t] o2 et sshA W
ANUAG A 40 w8 T ol
& QA ai= A AL U 3E, 718

a2 oJa) 2 9%

§93} o] 9 Ro N 7|91 8

|

7}:%‘ L ilEo].oq HHgd H AL ok

ULAS= EL

T, 7ol oA P ol B A st

2

D‘I_SIIIS JCOII

=
Sdo

71 A& Haatdeh =3 A= o214 ol 5
Al

bl ek Aol A AHEE )

\
Al
I;‘I_'IZ,B,IS,IG O] oﬂ H AS Oﬂ}\ L =a2x=

= T Tﬂfi?_fii oL

24 258 7)

27 2 e
slon) 24 A 711 272
olol el 71414 273
87



o
0! {e]
ne
[}
re
ol
o
M
1z

e Age) A RS PR om 248 glom,
HAR H7P7L 7hssteke 71 A1 A A S7g ol AR
= AL 3x=Z AR A (tristimulus colorimeter) 2} #-3-%
Al (spectrophotometer)7} 91T}, 3222 2 Al = CIE (4]
2919 3]l A g 3 EEF LS H|FolA] WA
3709] o3 3}7], = RGB (red, green, blue) valueS A-8-3}]
A% 2R3 71 TN Al ] 2ae ARE 24
shel ALtk E T2 7179 BRREAE 0 A
Tol| ZAksto] A 7RA G Holl AN Z42e] gpitol mf
E2 E33 vkA}-8(spectral reflectance), 3 F2}-& (spectral
trnsmitance) & 27314 A8 4] Ao A E 2L
T Ae AR 32T A Bk g &k 7] Ao e}

A& ARA R FHE 5 e 479 = Munsell
4719} CIE EA4707} ek, Munsll EAAE 418 4
ekt 71 wAAQ WEel S A3 (ue), WE
(value), 2| = (chroma)] 3@ 4% FFHTE? B A1
X AL € CIE R4 A& 1978 =4 279 83 o A €17
3l A E 19311 d CIE (Commission International de I
Edairage) =4 7] -7} 70 g 22 1976\ of] H.o} 2 A
71 A0 2P LY, a% bt 53 & 2 3lo] A 2709l 4
E*E F3taL, o] & A eHg 2] 7150 2 skl o, 4E
Bl Z71E45 4 AL adle Holan al%l
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ORIGINAL ARTICLE

The effect of various foods on the color stability of artificial teeth

Youngil-Il Lee', DDS, In-Ho Cho**, DDS, MSD, PhD, Joon-Seok Lee?, DDS, MSD
'Graduate Student, *Professor, Department of Prosthodontics, College of Dentistry, Dankook University

Statement of problem: Recently, as patients expectation and interest for esthetics are increasing, concems of esthetic restoration for removable dentures as well as fixed
prosthodontics are also increasing. And the color stability of artificial teeth will affect a long term success rate of the denture. But the stain or discoloration of these artificial teeth
as well as denture resin has caused esthetic problem. Purpose: This study was designed to evaluate the influence on color stability of artificial teeth when soy sauce, red pepper
paste and coffee which many Koreans have eaten were applied. Material and methods: For artificial teeth type(Endura Anterio®, Physio Duracross®, Trubyte Biotone®) select-
ed for the study, 10 specimens each were soaked into individual beakers of soy sauce, red pepper paste, coffee and distilled water. And L¥, a*, b* value were measured for evalua-
tion of the color difference (4 E¥) with spectrophotometer on the 1 day, 1 week, 2 weeks, 4 weeks and 8 weeks after immersion. Results: 1. 4 E* value of artificial teeth which
were soaked in soy sauce and coffee was various according to soaking periods. However there was significant difference between Trubyte Biotone™ and Physio Duracross® in
red pepper paste regardless of soaking period (P < .05). 2. Except for 8 weeks of Endura Anterio®, 4 weeks and 8 weeks of Physio Duracross®, artificial teeth soaked in red pep-
per paste regardless of the type had significant difference of 4 E* value compared with other groups (P < .03). 3. a*, b* value of Endura Anterio® and Trubyte Biotone® which
were soaked in red pepper paste had significant difference compared with the value of ofher group (P <.05). Conclusion: Red pepper paste had the greatest effect on color differ-
ence of artificial tooth. Physio Duracross® showed relatively less color difference than Trubyte Biotone™ and Endura Anterio®. Butas 4 E* difference were all less than 3.3, these
artificial resin teeth seemed appropriate for clinical use. (J Korean Acad Prosthodont 2009;47:82-90)
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