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1. Mz

1) E5FF A3
- Lucitone199® (Dentsply Co., USA)
- QC20® (Dentsply Co., USA)
2) skt
- Palapress® (Heraeus Kulzer Gmbh.,
Germany)
- Perform® (Hedent Gmbh., Germany)
3) =L ESA
P (AEAZ(FF-3), AEHE(F),
Korea)
2FF(EHFELT, WS (F), Korea)
A (EHZEE, 2% (F), Korea)
4) go] 24 (deionized water)
5) #3333 %=A(CM 503i Minolta Co., Japan)

(Fig. 4)

6) &-<7](Yamato Co., DS-63, Japan)

7) Palamatat®(Heraeus Kulzer Gmbh., Germ-
any) -3Fet=gE 3 85371 (Fig. 6)

8) Hanau¥ %71 (HANAU Co., USA)-E 53
A&7

N
>
gk
o
T

[e]
QC20%= 3}3tF3g x4 %1 Palapress®,
12708 A2 25 ThE AR

s;
2
3,
N
=)
fu
o
g
<

Table I. Classification of each specimens in
experiment

S A=A &

PIET Azans
Lucitone199* n=12 n=7
n=>5
QC20° n=12 n=1
n=>5
Palapress® n=12 n="17
n=>5
Perform® n=12 n =7
n=>5
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Z4¢oz 1 % le BUAE F¥4oR
A8NE 7} A9} ol el AN
(Table I).

2) Al A=}
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Adeste] g AT 334 S & 1 FHEE ©]
g3te] L*, a¥, b*ake SA et AdAtel=
CIELAB system= AH&-3to] Shel|A] Aozl ghe &
l Agatel & YehllE 4E*3HS A8kt

6) AE*gke] ALt
Aol Yeille 4E'#e] AEdae o
¥} 2}
AE* = { (L*)* + (a")” + (b7}’
“& white®} black] &=
a"= redness®} greenesse] F &=
b*= yellowness®} blueness9] 3=
4E* ) 1 perceptible by 3
AE* < 3.3 clinically acceptible in dentistry
AN} St 7179 £33 =A (Minolta
Co., CM-5031)E spectral sensor(multiple sensor)
WA o] 247 3mmE 7Y RSN o E D65
L& AFE3I L Aokt 272 3T 3ARFAE
TR MIANAM HFHE Ff A3t 2AE
ALY, a*, b* 2 4E*E FatTh

of observers

FHEESHE 2 SHAIZNA & Al 72
& 323 & A% 38le] Barcol hand-held portable
hardness tester® 7}t 433k &+ S 7lslo] =

BF PYFA S AHEste] BAA G

2
2t A& S ATl A o] it A wshEF gl
A EE S E4AHEAY (two-factor repeat*
ed measure ANOVA)E ©]-&-3to] 95%9] -2l
(@=0.05) 2.2 #At3th. 7t A 59 27]H}%7§E
ok vl w3718 one-factor ANOVASF Tukey-
Kramer post-hoc test® AT BAAE =2
32 Stat View 5.0, SAS, USAE AFE-319 T}

m\ru

Table II. Total color change(4E) of denture base resins at each time compared with white standard(n=7)

Lucitone 199% QC-20° Palapress® Perform®
S0y sauce
initial 62.6+2.27 57.6+1.69 49.6+7.10 40.4+0.48
1 day 62.2+2.96 57.4+1.84 49.4+7.10 40.1+0.44
7 day 64.3+2.65 56.2+1.24 49.4+7.10 40.1+0.24
28 day 63.5+2.93 55.3+1.38 48.9+7.00 39.7+0.47
red pepper paste
initial 64.7+2.69 56.2+1.37 49.8+0.92 40.1+0.34
1 day 64.4+2.62 56.1£1.41 49.6+0.88 40.0+0.34
7 day 62.5+2.89 57.1£1.65 49.6+0.72 40.4+0.38
28 day 63.3+2.63 57.5+1.52 48.9+0.65 39.7+0.22
soy bean paste
initial 64.2+1.62 55.8+1.31 49.6+7.10 40.8+0.85
1 day 64.3+2.08 55.8+1.17 49.5+7.10 40.5+0.93
7 day 64.2+1.71 55.6x0.71 49.1+£7.00 40.2+0.53
28 day 64.6+2.10 55.4+1.25 48.9+7.00 39.8+0.45
deionized water
initial 64.2+1.62 55.8+1.31 49.6+7.10 40.8+0.85
1 day 64.3+2.08 55.8+1.17 49.5+7.10 40.5+0.93
7 day 64.2+1.71 55.6x0.71 49.1+£7.00 40.2+0.53
28 day 64.6+2.10 55.4+1.25 48.9+7.00 39.8+0.45
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Fig. 1& 2ol el 2 SHAI7E 3w sl
(4E")< a2 =2 Jebd 21224 Lucitone199%,
QC20", Palapress®, Perform®™9] <A 2 34 # s}

Table III. Results of repeated measure ANOVA on
total color change(4E)

DF  Fvalue P value

Lucitone 199*

Food 3 1.037 0.3942
Duration 3 0.037 0.9904
Food X Duration 9 1.037 0.4194
QC-20®
Food 3 5.562 0.0048
Duration 3 0.586 0.6259
Food X Duration 9 2.055 0.0451
Palapress®
Food 3 0.837 0.4867
Duration 3 3.837 0.0132
Food X Duration 9 0.570 0.8173
Perform®
Food 3 2.495 0.0841
Duration 3 6.518 0.0006

Food X Duration 9 2.116 0.0389

o] =A YERsTt.

Fig. 2& 137olAe] 2 SAA71E %A st
FAE) S 1HZR Jepd Aoz oA}
Zo] Lucitone199%, QC20®, Palapress®, Perform
vol MR A stEro] A UERsiT

Fig. 3w ®7olxe] 2 SHAI7IE 3w sat
(4E9)E 2 =2 Jepd 2224 Lucitone199%,
Palapress®, QC20%, Perform®2] A2 ¥ 3}
ol =7 Yelsktt

Fig. 4% ©o]&ol|x 9] 7} S 7| G
S (4E") s 2dZ2 YeRd o224 QC20%,
Palapress®, Lucitone199%, Perform®] A& 3
A SOl = A Ve T

B R

dn [
-

(L&)
B om E

i 1a T el

R e |

Fig. 1. Mean color differences (4E*) of denture base
resins at each time in soy sauce(n=7).
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Fig. 2. Mean color differences (4E*) of denture base
resins at each time in red pepper paste(n="17).

Fig. 3. Mean color differences (4E*) of denture base
resins at each time in soy bean paste(n="7).
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Fig. 50l ¢k 2] 27]uk27 el A Lucitone199*
o] g2 XY E HBl frelstA @k
Palapress®, QC20%, Perform® Y534t}
Table I-& Ztzte] oA A 5 & a2 A
AR F At wE TAAEAELE vEAEAR

E

st vt 22 AAE Oé‘ii‘ﬂr.
Table IV Table 12 ¥H7 lacs
ST o2 BAHE S 75440113}. ke
kot kA o7 A0 TR wet F
AR o= feldkatol & Kol itk
Fig. 6° M 2 SAITE Hd R
Hstgrs agz2 R Aelth o] e zelA

= lepte ) 1)

W

Fig. 4. Mean color differences (4E*) of denture base
resins at each time in deionized water(n="7).

Fig. 5. Initial Barcol hardness of denture base resins.

Table IV. Mean Barcol hardness number of specimen at each time

Lucitone 199 QC-20° Palapress® Perform®

'y
initial 32.56+2.0 50.4+1.0 48.8+1.4 50.4+0.7

1 day 31.9+1.9 50.3+1.4 49.0+1.8 -

7 day 31.7+1.2 50.7+1.0 495412 49.7+12
28 day 32.5+1.7 455409 471+1.1 471£17
13
initial 29.7+3.5 45.7+2.0 439+14 50.9+1.3

1 day 31.2+2.6 43.5+1.8 42.7+1.1 -

7 day 29.8+1.5 44.4+0.6 43.6+1.2 47.1+0.7
28 day 33.1+1.2 45.2+0.7 46.9+0.5 43.9+0.9

7
initial 30.7+3.5 50.2+0.8 48.94+0.9 50.56+0.4

1 day 31.8+1.9 50.3+0.9 49.2+1.8 -

7 day 30.4+0.9 50.0+0.8 49.2+0.8 499+1.0
28 day 31.7+1.1 44.7+1.3 44.1+0.8 44 5+14
gol 24
initial 35.4+3.7 50.1+1.2 49.6+1.5 50.1+0.5

1 day 34.4+2.8 50.5+1.1 495+1.7 -

7 day 33.9+2.5 50.4+0.9 495+14 49.7+0.9
28 day 34.8+0.8 49.7+0.9 49.0+0.8 489+04
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FrolsiAl vttt
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Table V. Results of repeated measure ANOVA
on BHN

DF  F value P value
Lucitone 199

Food 3 4.301 0.0166
Duration 3 3.37 0.0259
Food X Duration 9 1.232 0.2984

QC-20"
Food 3 41.282 (.0001
Duration 3 45.818 (.0001
Food X Duration 9 14.729  <.0001

Palapress”

Food 3 22.925 (.0001
Duration 3 7.787 0.0002
Food X Duration 9 23.296  <.0001

Perform®
Food 3 13.421 (.0001
Duration 2 97.997 (.0001

Food X Duration 6 10.368  <.0001

*BHN values at one day was missing in Perform®.

oIy REaCE

(1]
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F
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[F e w @ w Femme = e |

O DECoe rame

Fig. 6. Mean Barcol hardness numbers of denture
base resins at each time(in soy sauce)(n=>5).

Fig. 7. Mean Barcol hardness numbers of denture
base resins at each time(in red pepper paste) (n=5).
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Fig. 8. Mean Barcol hardness numbers of den-
ture base resins at each time(in soy bean paste) (n=5).

Fig. 9. Mean Barcol hardness numbers of denture base
resins at each time(in deionized water) (n=>5).



Fig. 11. CM 503i(Minolta Co., Japan) Fig. 12. Barcol hardness tester

Fig. 13. Palamatat® (Heraeus kulzer Gmbh., Germany)
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ABSTRACT

THE EFFECT OF FERMENTED FOODS ON THE COLOR AND
HARDNESS CHANGE OF DENTURE BASE ACRYLIC RESINS

Yeol-Mae Jeon, D.D.S., Heon-Song Lim, D.D.S., Ph.D.,
Soo-Yeon Shin, D.D.S., M.S.D.

Department of Prosthodontics, College of Dentistry, Dankook University

Statement of problem: For a long time, many of denture base acrylic resins have been used
for edentulous and partial edentulous patients because of easy manipulation and good mechan-
ical properties, but its esthetic aspect has not been commented enough.

Denture base acrylic resins also has caused esthetic problems due to discoloration or staining
as in esthetic restoration. Many researches and reports have treated the problems and accom-
plished esthetic improvement. But these researches and reports dealt with general food colors or
beverages, not with fermented foods.

Purpose: This study is designed to assess what fermented foods, such as soy sauce, gochu-
jang, and toenjang that many of Koreans have taken in, influence on the color and hardness vari-
ation of denture base acrylic resins.

Materials and methods: For the procedure, twelve disks per 4 denture base acrylic
resins were fabricated with a thickness of 2mm and 16mm in diameter. Each seven specimen were
measured for discoloration with spectrophotometer, while the others, five specimen, for surface
hardness change with Barcol hardness tester, over time. Each 12 specimen were immersed into
the 4 beakers of fermented foods(soy sauces, gochujangs, toenjangs, deionized water), and L*, a*,
and b* values were measured for the color difference(4E"), on the 1st, 7th, and 28th day with
spectrophotometer, with the measurement of surface hardness change. Each data observed was
processed statistically.

Results: The findings are as follows;

Discoloration

1. All of denture base resins was not influenced by the kind of fermented foods, except for

QC20"

2. Soy sauce and red pepper paste caused more change for denture base resins than deionized

water and soy bean paste, except for Perform®

3. Most significant change was shown in Lucitonel99®, whereas Perform® results in the

least change for all immersed solution, with no statistical significance.
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Hardness change

1. Barcol hardness values in deposited specimens have been changed low degree, but with sig-
nificant statistical change according to the kind of food and duration.

2. Lucitone199® has significantly lower Barcol hardness value than others do.

Conclusion: Based on the above results, it suggests that the habitual intake of fermented foods
is not helpful for the color stability of denture base acrylic resins because Soy sauce and red pep-
per paste mainly caused discoloration and surface hardness change. Particularly Lucitone199” shows
specific discoloration and low surface hardness values. Therefore, it is recommended giving cau-
tion patients with denture of Lucitone199® especially against the habitual intake of fermented foods
like soy sauce and red pepper paste.

Key words : Denture base acrylic resins, Discoloration, Fermented foods, Barcol hardness tester,
Surface hardness change
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