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Abstract

For this study, specimens were prepared using five types of composite resin and
resin-reinforced glass ionomer Fuji II LC, and 29 days precipitation was done in four kinds of
solution, which were soy sauce, gochujang, wine, and distilled water. Ten specimens for each
coloring sample were divided into two groups, one those surfaces was polyester film and the
other with 1200-grit abrasive paper, and 20 specimens per materials. Color change (A*ab) in the
colored specimens is measured in 2days, 7days, 14days and 29days using spectrophotometer
(CM-2600d, Konica, Minolta, Ramsey, NJ). All values were considered significant when P<0.05.
1. Each material is discolored over time under the influence of different storage solutions. 2. In
soy source, among the specimens polished with polyester film, color change was observed in
resin-modified glass ionomer Fuji II LC, prodigy and compomer F-2000 on day 2. Meanwhile,
Fuji II LC showed noticeable color change in specimens prepared with 1200-grit sandpaper on
day 2, which was followed by flowable resin on day 7. 3. On day 2, there was a color change
with the specimens of flowable resin, resin-modified glass ionomer Fuji II LC and Prodigy
among the hybrid specimen in the groups of polyester film in gochujang.
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Fig. 1. Color change (AE’;)of the composite resin
in soy sauce solution over time(days) FL, PY,
APX, CP, F2,GI
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Table 1. Mean color change(SD) of soy sauce in
process of time in FL, PY, APX, CP, F2,GI

Time period
Materials | Surface
2 day 7 day 14 day 29 day

- p"lfyﬂe;ter 2.14(0.55)*°| 358(1.01)"|3.73(0.52)*"| 4.87(0.62)*"
1200-grit | 1.22(0.39)° | 1.52(0.640)*" 1.71(0.45)* | 2.58(0.73)"
- p"lfyi;ter 4.01(2.34)*7(5.01(2.14)*"|5.93(2.50)" 7.92(1.95)>"
1200-grit | 0.79(0.37)" | 1.04(0.28)* | 1.28(0.27)* | 2.10(0.38)"
AP p"lfyﬂe;ter 0.86(0.20)° | 0.92(0.35) | 0.93(0.27)* | 1.24(0.43)"
1200-grit | 0.56(0.34)" | 0.74(0.53)* | 0.73(0.51)* | 1.03(0.61)"
o p"lfyﬂe;ter 0.91(044)" | 1.23(0.43) | 1.34(0.63)* | 2.25(0.79)°
1200-grit | 0.87(0.54)" |1.23(0.44)*"] 9.41(3.41)" | 12.48(5.97)"
- p"lfyi;ter 5.88(3.51)” | 8.38(3.84)" | 941(3.41)" | 12.48(5.97)°
1200-grit | 1.7000.98)" | 2.62(0.99)° | 3.97(1.39)" | 8.75(2.13)"
o p"lfyﬂe;ter 4.14(1.51)*”(4.81(1.69)*"(5.89(1.53)°(6.46( 1.34)*>
1200—grit | 4.41(0.88)" | 4.75(0.65)" | 5.37(0.73)" | 6.24(0.80)"

" Indicates clinically unacceptable value(A";,>3.3)
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Fig. 2. Color change (AE’;)of the composite resin
in Gochujang over time(days) FL, PY, APX,
CP, F2,GI

Table 2. Mean color change(SD) of Gochujang in
process of time in FL, PY, APX, CP, F2,GI

Time period
Materials | Surface
2 day 7 day 14 day 29 day
POIYESIer |4 44(0.42)7(5.91(0.19)"| 6.80(0.53)°* |8.98(0.55)"
FL film
1200—grit | 2.91(0.88)°[4.12(0.48)"] 4.74(0.47)" [5.79(1.38)
polyester | a4 60)16.44(0.95)"| 7.76(1.19)" [10.28(1.22)¢
PY film
1200—grit | 2.96(0.92)° [1.16(1.06)°%] 4.55(0.94)° [5.07(0.64)°"
polyester 2 2 = a a
AP i 0.66(0.31)7) 0.68(0.26)°| 0.85(0.24)* | 1.11(0.43)
1200—grit | 0.38(0.19)%| 0.38(0.24)?] 0.47(0.30)* |0.53(0.10)°
. polyester |y g0 53)°| 2.84(0.60)°| 3.58(1.09)" |4.14(1.36)""
CP film
1200—grit | 2.53(0.75)"(2.75(1.34)"9 3.38(1.75)"" |4.24(1.46)"°
polyester |5 g (0,00)| 2.91(0.20)°| 3.58(0.21)" |4.79(0.30)""
F2 film
1200—grit | 0.98(0.52)"[1.25(0.62)] 1.67(0.71)*" [2.37(1.00)*
. POIYESIEr |y 740 97)(4.31(0.75)° | 5.05(0.79)> |5.22(0.64)""
GI film
1200—grit | 2.91(0.26)°|2.54(0.42)"4 3.32(0.55)"° [3.17(0.29)"

“Indicates clinically unacceptable value(A"s>3.3)
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Fig. 3. Color change (AE";)of the composite resin
in wine over time(days) FL, PY, APX, CP,
F2,Gl.
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Table 3. Mean color change(SD) of Red wine in
process of time in FL, PY, APX, CP, F2,GI

Time period
2 day 7 day 14 day 29 day

Materials |  Surface

polyester |y 200 61y°| 1.94(0.45)" | 2.39(0.21)" | 5.33(0.83)"
FL film

1200—grit |1.61(0.07)*| 1.65(0.37)* | 1.70(0.15)* | 2.92(0.29)*

POIYESIET |6 56,1 71 )| 8 89(2.45)" [12.34(1.76)7| 17.66(1.45)"
PY film
1200—grit | 1.29(0.37)| 1.84(0.24)* | 2.27(0.18) | 4.05(0.56)"
polyester 2 2 a " a
21)%| 0.94 4(0.2
APx e 0.88(0.21)7| 0.94(0.31)" | 0.84(0.20)" | 0.97(0.19)

1200—grit | 0.43(0.16)*] 0.79(0.10)* | 0.78(0.15)* | 0.91(0.17)*
. polyester |y 650 g9y| 2.81(1.96)" | 3.56(2.25)" | 5.34(3.34)"
CP film
1200—grit | 1.19(0.83)?] 1.57(1.39)* | 1.98(2.24)* | 2.50(3.95)"
POIYESIET ) 4 175 54)17.43(4.32)°[18.73(4.33)°( 22.53(3.63)"
F2 film
1200—grit 6.54(4.65)"] 7.44(4.21)" | 8.98(5.51)"" |11.26(5.44)"
. polyester | 990 56)| 2.23(0.74)" | 2.93(L11)* | 6.03(0.90)"
Gl film

1200—grit |1.98(0.52)13.67(0.48)*"4.32(0.84)***6.40(1.25)""

w

" Indicates clinically unacceptable value(A",>3.3)
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polyester - 57(0.99 170024 9
X A 053(0.33) | 0.57(0.22) | 047(0.24) | 0.63(0.20)

1200—grit | 0.27(0.10) | 0.47(0.24) | 0.62(0.17) | 0.73(0.12)
. polyester | o 51 0.41) | 0.85(0.92) | 0.96(1.03) | 1.65(1.34)
CpP film

1200—grit| 0.47(0.37) | 0.62(0.54) | 0.71(0.47) | 1.14(0.51)

polyester | o 48(0.04) | 0.87(0.16) | 1.05(0.20) | 1.42(0.32)
F2 film

1200—grit | 0.44(0.04) | 0.78(0.11) | 1.06(0.08) | 1.37(0.14)
R polyester | 1 140.80) | 1.13(0.80) | 0.98(0.64) | 0.98(0.66)
GI film

1200—grit | 0.40(0.31) | 0.79(0.33) | 0.64(0.26) | 1.27(0.58)
* Indicates clinically unacceptable value(A'y, >3.3)
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Table 5. Results of repeated measure ANOVA on
total color change(A™,)

Materials | Fvale | Pvale
4ol YepiSIth SRTolA s 209¢] A 85 Flow line (FL)
- - « — Duration 91.885 0.000"
AA oldel ARBHA Y, >33)8 HolX| Fokh Duration>Surface 1,990 0.013"
Duration<Solution 20.309 0.000"
Duration<Surface><Solution 2.431 0.077
x ——FL Prodigy (PY)
. == Duration 208.901 0.000°
== Duration*Surface 70.926 0.000°
Duration<Solution 39.422 0.000"
g™ 5" DurationxSurfacexSolution 17.989 0.000"
v = Clearfill AP=X (APX)
=t 1 Duration 10.554 0.000"
" P E— s o~ Duration<Surface 5.441 0.012°
DurationSolution 1043 0.401
DurationxSurface<Solution 1.989 0.101
. . . . Charmfill (CP)
Fig. 4. Color change (AE"s)of the composite resin Duration 31024 0.000°
in distilled water over time(days) FL, PY, Duration<Surface 3457 0.059
APX, CP, F2,GI Duration<Solution 2.320 0.074
Duration<Surface><Solution 0.549 0.697
F-2000 (F2)
Table 4. Mean color change(SD) of distilled water in Duration 44,961 0.000°
process of time in FL, PY, APX, CP, F2,GI Duration>Surface 4.037 0.039°
Duration<Solution 5.744 0.001"
Materials | Surface Time period DurationXSurface<Solution 0.979 0.430
2 day 7 day 14 day 29 day Resin modified Glass ionomer (GI)
polyester i Duration 83.670 0.000"
- fﬂm 0.41(0.27) | 0.35(0.28) | 0.24(0.11) | 0.46(0.12) DurationXSurface 0.520 0.583
1200—grit| 0.74(0.27) | 0.56(0.25) | 0.81(0.39) | 0.83(0.08) Duration>¢Solution 25.643 0.000°
polyester - _ _ Duration<Surface><Solution 1.890 0.103
by | 0:45(0.20) | 0.42(0.21) | 0.45(0.24) | 0.71(0.19)

1200—grit| 0.55(0.17) | 0.61(0.45) | 0.50(0.20) | 0.62(0.24)

* Means with different letters ar significantly different at p<0.05.
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