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Abstract

Objective: To study the effects of different immersion environments and time on different brands
of composite resin restorations. Methods: A number of resin blocks of 3 brands of the same speci-
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fication were prepared and soaked in 5 kinds of soaking solutions to obtain 15 groups of samples.
After a certain period of time, the color, mass and volume of each group of samples were measured
separately for statistical analysis. Results: Statistical analysis showed that the color difference
value (AE) of the resin block changed after 4 days of soaking (p < 0.05), and AE changed signifi-
cantly after 10 days of soaking (p < 0.01). There was no significant difference in the volume and
mass of the resin groups between the soaking environment and soaking time (p > 0.05). Compared
with the other two brands of resins, there was a significant difference in AE between 3M Aesthetic
Resin and the other two brands (p < 0.001). There were significant differences in AE between
green tea group and vinegar and baking soda group and the other four groups (p < 0.001). Conclu-
sion: Alternating soaking time of green tea, vinegar and baking soda has a significant effect on the
color change (AE) of composite resin blocks. 3M Aesthetic resins are more stable in color than the
other two resins.
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RAFAET NIRI)— DRI, AT R RBEEMEE DN 2R, &Y. BEENES
ﬁl%%ﬁ%w%ﬁ#i*mﬁf%%éﬁﬁo%@%%%@E%%%E%Emﬁi,%%kﬁﬁ@ﬁ
PR B i SRAESRBOR B R, AT B REIA B 5 KRR A AL RO . M RIE BARSE A RCR A2 B
=, NTFREE  RE A, s R miE RIA LIRS ROR 1] IR b kg 8 B AR
BRI ERAZ, TR R R IR S & RE, X TR RIS WS+ 0. B, 3K
Ao T AT FTAE A3 T i LR T AR A PR B0 s A8 ARt AL I R

S EM N2 D IRREE b e B E AR BRI R G JEERE. J2 Pk REANT B 14 5E
T A RGEE 2], BEREMIRAE D EEEERE T, A2 R0 . RS R
h, SO SHFE, HAE KT X RS H LR i IR % A [3] [4] [5] [6], B LA
AN AR S R R A AR 2 BE R BILAOAIT 72 51 AR 22 WF FEN DA ) %

[ A T4 T AR T IR S AR 2 R RSO B — B S, fE DB R 2 4R R
JF R EAOR B E B AR MBI, TR IR R €0 B A 1 K R AR AR DA 2 R[] A7 R AN
I?%%ﬁﬁﬁﬁﬁiéﬁﬁﬁﬁ EL5UAHEMET. BHTBEF RIS ESWE, EAREL

BT, RN SCRREE S IR, WSE R [8]. EReE SR N AR
xaﬂﬁnﬁﬁ?wﬁ@wmm%%m,zﬁﬁﬁ$#,ﬂ%%ﬁmﬁﬁ,ﬂﬁﬁﬁ*ﬁ%#%ﬁ%o
[ 41 A E AN IR IR SR N B S B AN 0 i) St 7E[10] [11],  HAT BN IR R S 3844 F U5 s
BN RS E AT RESE AR DG IR ARIE , b 2 B W& R AR A VR T 5 A 3R Tt R S5 A S 2 [12]-[17].
DA FU LA 18 DL A [FIIRVE AR B IR TR) X AN R A SR 2 A R e i 52, DA I PR 1l R
JEBE S TR & BAE A FEARIR R S0 18 52 A R0 R A i B2 (S 4
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2. MBI 55%
2.1. HFRIR

2.1.1. HSEE

S AP HEERAE S IR SR A 10 mm*10 mm*5 mm 19385 BA SR DU S 2075 B A5 EL 1) 45 o R L 0 7 B 4
WA b, W RIS A RNE NS, S 32 W 1) S T v RS 2% AN B B 338 1 5 T b AT IR 4, 3RA5
FEH I WEARAR I RIS . BfS, ARYEHIE R VA, AR 3 B LR, 7330355 R .

2.1.2. BiBER

KR 5K GEVEM(12.5 g T RIFAHL LK) 6 B FlS. TR/ K 05 g/lL). FlS 5/
TAT KGR SRFIERA 95 CHOK MR FEFHE 5 min J5, KATHSRERIERSIK AN E R
B ARES/NRT KB IZHCA R E AR, K2 AW IR RGBT 5 H
FIE AN T K AR TS BRI

2.2. MENSF
IR SR B BN A . AR S LS171 (A2 . BTt KT
2.3. MEFZE

231 HeUE

3 1) D0 N (E) ZERE H W b 19 I ~20 I (R [R] HOGATR), D& T A SR A Rk B i pe i, APYAR
AR R KT AUE, ARG OZESGHATIN G . AW IS E AR A ST 58 b, e [ B e
NEEAT, WS TR RS R T G, BRI ER AR Ly a. b E(EZELCR, L AR AL, Y5 0~100,
a fRENG OB AN E, BUEN-128~127, b*RNE G RE A5 E, BUEN-128~127, E420&E 3
W, BURARTFHME, CRVEMIRBR i, £ 0. 2. 4. 6. 8. 10. 12, 14. 21. 28. 35, 42. 49,
56. 63 d i}, % BRI RN AR, RO R RESEUER, SRR, SRS AR
PR BRI A BIAS WAKIR o W08 7 2 5 A U N 2 P A I

2.3.2. RENE
SERUF I E G S B BRI E R E, ESENE 3 ), BEARTFIME, CFEM IR EE .
18 0. 2. 4. 6. 8. 10. 12. 14. 21. 28. 35. 42. 49, 56. 63 d i, % iR 75y &M A5 H B R

=

Ho

23.3. FFRNE

58 B R B J 7 BT RGBSR EK . S8 L, DR AL T AR ER B R 5T A A, B
J M, ELNE 3 IR, BUEARPIME, IFYIEEAMERIK. . . WExEE, &
B W RRER BIBNGEZRET . K ANIRTK. ARG AR ST K BRI 5 Mgt . E60 0
Pk, %8, millE S, & E AW AR B R F IR, THEE SR AW REPUARL. 75 0. 2.
4. 6. 8. 10. 12. 14, 21. 28. 35. 42. 49. 56. 63d i, % ik iEilEE SW AT AR .

UM HAE B 1A 15 2 T 30 min.

24. FERBRERZE

R EMIRI ) 7E 2R T 13k 5 MRARh BT 37T CIEIRA T, %E. BOuRE. &2 REH
RAFI L U DRFFS ORAF ORI A AL
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2.5. Gt St

TN S, HEFSEMREE, LRSS RIS, RGN, WIRRE. =,
B Ly a. by AE. FREL. ABUEEHERI EAS AL Shapiro-Wilk KISIE. T #iE it
Fk, W R AR R A AR 7 Z 0 W (ANOVA), ANl IR 701 1A B E R R A A~ 5
ZAMALFEAR PRI S (Mann-Whitney £536 5 Kruskal-Wallis :56)Zivt, #R0F A R AR & 2 (B IR R
K H3AE SPSS24.0 (SPSS Inc., Chicago, USA) 1 GraphPad Prism 8 (GraphPad Software, Santiago, USA)# 17
Hiegit o S5EE. EEEKTN p <0.05,

3. MIRER

Gt TR, @dRESHE SWIEREL R B INA (P >0.05), W&l £2. Ril6dAHIR
188 d 5 RRE SR ARARUR A S (p < 0.05), HAR &AL SR ARARRI TR A B (35 oK H I 532 (p >
0.05), W% 3. %4, RIEFALGWEI O R A SRAE H), WE5. K 1-3. RELEMIE. Ot
[l £ 6 2 s i HI A i . 3M MESE R IR = b (0 JEABL (AE)AA7E 22 57 (p < 0.001), W72 6. 3M MESE R iR AR F il
I GBS IR B R IRAREE, EEAE)E R 2 R (p < 0.01), W& 7. Gtk K 3M MESE
BARIT AE (FIMA + ARdEZER/D, L3 8. 7K. 2845, B /NIRFT/K. BBEES/NFTKE B HH 2 (A
AE fFAE 7 (0 < 0.001), W7 9. G4 BEFA/NIRFT /KA B4l 5 Hfh = 202 1] AE f74E 535 75 7 (p
<0.001), W4 10, Giitiid KIMERARAN) AE KIFAME + FrdEZmoR, BRI /KIS I AE [11°F
Pl + brdEZERN, WAR 11, 23 2 d AANRIE 8 d AAFESL T2 R (p > 0.05), 5 HAh & 4HINFFAAE
Gt 2 (p > 0.05), WA 12, Guitfiid R, BEERIGH M, a0 G0E 7 IR (AE)ZE
B, WAk 13, BB SRR fbr L. a 1 b (2 EH K 4~12. EERIBERIEHAET,
SAAM BN ORI RH R T HiAth 4 4. 208, AR, b ERMERKR, LIERZ, afd
FHRZ

Table 1. Mean and standard deviation of volume and mass of composite resin

under different immersion conditions ( X +S)

# 1 FRIREMETEAMERR, RETFHESIFEE(X£S)

SEIME £ bRz AR R
K 497.714 + 2.710 0.717 £ 0.013
g% 498.411 + 1.584 0.715 + 0.0152
ity 497.844 + 2.246 0.716 = 0.015
INTRFTIK 498.324 + 2.330 0.714 +0.016
B S5 /NI F T KA B 498.447 +2.188 0.716 + 0.014
Mt 498.148 + 2.242 0.716 + 0.014

Table 2. ANOVA of volume and mass of composite resins under different immersion conditions
# 2. FRIRBHFETEAMEAREREFEST

A g
(i) 0451 - —
FEERE 6 ERTE s F R ERTE A
IS 0.141 0.612
it 0.783 0.828
K INTRFTIK 0.058 0.197 0.233 0.425
& 5 /NI FT K AL 0.122 0.664
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7K 0.141 0.612
i} 0.231 0.772
NTRATIK 0.855 0.772
T 55 N T KA 0.94 0.942
K 0.783 0.828
o (S 0.231 0.772
B
NTRFTIK 0.31 0.562
B 55 /N T KA B 0.204 0.828
K 0.058 0.197 0.2%3 0.425
LIS 0.855 0.772
INGRFTK
it 0.31 0.562
Mg 5 /N IFHT K22 0.796 0.717
K 0.122 0.664
i 5 /N AT LR 0.94 0.942
KA it 0.204 0.828
/NIFATIK 0.796 0.717
Table 3. Mean and standard deviation of volume and mass of composite resin
under different immersion times (X £S)
3. TRIREHETEAMEARR. RETHESIHREE(XS)
PHME + bRz AR i
2iod 498.333 + 2,039 0.713 £ 0.013
2l 2d 497.303 + 1.807 0.717 £ 0.016
R 4d 498.067 + 2.341 0.717 £ 0.015
Zied 496.303 + 1.517 0.716 £ 0.011
ZifL8d 500.131 + 2.446 0.717 £0.015
2 10d 497.201 + 1.495 0.715 £ 0.016
2 12d 498.467 + 1.515 0.719 +0.016
2 14d 499.700 + 1.897 0.716 +0.015
B 21d 497.803 + 1.778 0.711 £0.011
2 28d 498.997 + 2.138 0.716 £ 0.017
2 35d 496.870 + 1.722 0.717 £ 0.017
i 42d 497.605 + 2,712 0.713 £ 0.017
2 49d 497.901 + 1.488 0.715 £ 0.012
2L 56d 499.267 + 2,560 0.717 £ 0.014
i1 63 d 498.271 + 2.756 0.717 £ 0.013
Mt 498.148 + 2.242 0.716 £ 0.014
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Table 4. ANOVA of volume and mass of composite resins under different immersion times
4 FEREHETEAWMEAREREFEST

(OEER:] () 51 B G
FHEAT IR ERTE FEPERIG (ERTE 2
0.173 0.459
&l 4d 0.725 0.459
=it 6d 0.008 0.621
Zif 8d 0.018 0.537
121 10d 0.134 0.805
®ifl 12d 0.859 0.324
Zifl 14 d 0.071 0.621
2 0d il 21d 0.158 0.482 0-598 0.711
12 28d 0.379 0.621
i 35d 0.053 0.537
Zif42d 0.335 10.000
1Zif1 49d 0.567 0.805
171 56 d 0.216 0.537
Zifl 63 d 0.934 0.537

Table 5. Changes in the color of different resin brands caused by different soaking times and immersion environments (AE)

F? 5. NEIRERE, REFESESEM SRR & HXEAE)

o R 47 T Sl 8 2 v F A A2 3M HESEM fIE A2
?ﬁi@i{&z‘ » . N Eﬁﬁi‘ﬁd\ » . N Eﬁlﬁsdx » . N E‘Iﬁ%d\
i 1] K S i ok f/ﬁj KoK & it 1k f/ﬁj KooK ¥ i o JJET K
T T T
2d 1.85 1.8 073 049 137 142 1.79 139 050 187 067 2.85 144  1.96 0.43
4d 1.62 1.47 200 167 141  3.08 459 236 189 152 111 303 215 192 1.26
6d 2.43 1.43 151 242 225 321 4.43 281 328 08 098 357 256 137 1.13
8d 2.57 2.32 075 616 169 532 5.92 117 227 087 105 369 1.65  1.99 0.94
10d 2.71 216 209 667 18 552 8.45 151 239 214 168 2.93 198  1.64 1.46
12d 2.63 2.77 121 677 143 484 8.54 160 218  1.95 1.90  4.43 1.76  1.68 1.39
14d 2.62 215 205 672 152 564 8.41 205 335 178 152 264 236 156 1.81
21d 2.66 333 208 598 177 325 9.39 159 125 155 226 447 210 192 1.74
28d 2.53 417 094 618 200 443 1274 231 180 146 120 5.12 236 149 2.25
35d 1.77 9.89 184 621 221 403 1400 282 285 149 131 574 096 191 1.47
42d 2.27 913 299 695 136 420 1310 215 146 149 186 7.19 145 113 1.02
49d 210 1015 281 621 079 497 1332 258 228 145 094 1261 280 057 1.34
56d 1.49 940 344 616 171 414 1333 391 250 153 109 1296 228  0.66 1.30
63d 2.60 9.31 356 607 18 653 1373 209 100 208 134 1332 215 116 1.68
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Table 6. Kruskal-Wallis test of chromaticity values (AE) of different brands
of composite resins

5% 6. TEIMEE AR EEEEE(AE) Kruskal-Wallis #:36

RISt °° AE
il 15.823
H 2
i L 0.000

a. SEHROR - KA b, AR A

Table 7. Mann-Whitney test of chromaticity values (AE) of different brands of composite resins
% 7. TEREE & P85 & E {E(AE) Mann-Whitney 636

) R R S ] £ 265 2 il FH A i 3M M4 fiE
R 4 3 Y / 0.468 0.002
I 4 6 7 v 3 FH R AT 0.468 / 0.000
3M MESER AR 0.002 0.000 /

Table 8. Mean and standard deviation ( X +S ) of chromaticity values (AE) of
different brands of composite resins

# 8. TRIMmEEAMEEEEQE)THESHREE(X £S)

21531 < PIME £ bR
R A 70 3.247 + 2.464
6 B A4 2 v e AR i 70 3.910 + 3.506
3M MESER AR 70 2.452 +2.536
Bt 210 3.203 +2.923

Table 9. Kruskal-Wallis test of the chromaticity value (AE) of composite re-
sin under different immersion conditions

# 9. TERBIME T EARBIEGEE(AE) Kruskal-Wallis 136

iS5 e AE
77 70.225
H 4
i B 0.000

a. SEHTRR - AL b AR 4.

Table 10. Mann-Whitney test of the chromaticity value (AE) of composite resin under different immersion conditions

% 10. FEIRBIFETE SR AL & E{E(AE) Mann-Whitney 138

5 K SN i /NIRFTK i 5 /NI T K AE B
K / 0.000 0.174 0.890 0.000
S 0.000 / 0.000 0.000 0.000
[ 0.174 0.000 / 0.477 0.000
/NFFATIK 0.890 0.000 0.477 / 0.001
B 5 N IR AT KA 0.000 0.000 0.000 0.001 /
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Table 11. Mean and standard deviation ( X +S ) of composite resin chroma-
ticity values (AE) under different immersion conditions

# 11 FRIREMRETEAWMECEEWE) FHESHREE(X £S)

255 e FIE £ bRiEE
K 42 2.651 + 1.499
SN 42 6.805 + 4.255
it 42 2.056 + 0.727
NTFATIK 42 2.967 +2.152
B 5 /N IRAT K2 42 1.535 +0.411
it 210 3.203 +2.923

Table 12. Mean an d standard deviation ( X +£S) of the chromaticity value
(AE) of composite resin at different immersion times
F*12. TRIRENE TEAWEGEEWQE)EHESIEE(X+S)

AE 4 51 HEZT FHME + bRifEE
i 2d 15 1.375 + 0.695
2 4d 15 2.072 £ 0.906
12l 6 d 15 2.282 +1.061
2t 8d 15 2.557 + 1.855
2 10d 15 3.012+2.118
Fif12d 15 3.005 +2.188
il 14 d 15 3.079+2.116
il 21d 15 3.023+2.168
2l 28 d 15 3.399 + 3.009
2 35d 15 3.900 + 3.699
Fitl42d 15 3.850 + 3.616
Zifl49d 15 4.328 + 4.305
171 56 d 15 4.393 +4.217
1Zif1 63 d 15 4,565 * 4.332

Mt 210 3.203 +2.923

Table 13. Mann-Whitney test of chromaticity values (AE) of composite resins
at different immersion times
% 13. TEIZEAE T8 &85 & {(AE) Mann-Whitney 3

AE ff28 531 HEZT P £ hRifEZE
Zif2d 15 1.375 £ 0.695
2 4d 15 2.072 £ 0.906
12l 6 d 15 2.282 +1.061
&2l 8d 15 2.557 + 1.855
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i 10d 15 3.012 +2.118
B 12d 15 3.005 +2.188
R 14d 15 3.079 £ 2.116
B 21d 15 3.023 +2.168
=i 28d 15 3.399 + 3.009
=i 35d 15 3.900 + 3.699
=i 42d 15 3.850 + 3.616
12 49 d 15 4.328 + 4.305
B 56d 15 4,393 +4.217
R 63d 15 4565 + 4.332

Mt 210 3.203 +2.923
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Figure 1. Line graph of AE change of Camasry Resin
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Figure 2. Line graph of AE change of Dentec General Resin
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Figure 3. Line graph of AE change of 3M Aesthetic Resin
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Figure 4. Line graph of changes in L value of Camasry Resin
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Figure 5. Line graph of changes in a value of Camasry Resin
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Figure 6. Line graph of changes in b value of Camasry Resin
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Figure 7. Line graph of changes in L value of Dentec General Resin
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Figure 8. Line graph of changes in a value of Dentec General Resin
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Figure 9. Line graph of changes in b value of Dentec General Resin
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Figure 10. Line graph of changes in L value of 3M Aesthetic Resin
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Figure 11. Line graph of changes in a value of 3M Aesthetic Resin
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Figure 12. Line graph of changes in b value of 3M Aesthetic Resin
12. 3M MEERBE b BT LT LE

4, RTTL

N T HERR S A A P e i) 2R T ARG T AR (b DL AR R MR ZE R, AR AR A
KA — RAMERSIE. [\, S 7RG, JERIER DN, =aW etk
Hei B AE 37 CHEEA IR .

DRI 32 B OUL I 1 518 5 A 78 ) e LR G U SR, DG AE OO A 3R T ) 85 . VA bR S TR BT
PRSI S,  DUAOULIN 2 FE I I R b ) O A 26 AR A, 1SS B R AR A e B AR IE €
AFTE IS, WA N PRI 5245 4 A A2 A2 A P00 6 5038 1 1R 1) 5 5 e 52 81 MR 00 28 Sk 0 2 14D R
FREEGUR BRI, AEAE B VA B MR 22 5 [18] 0 ASHIT 9% LL—Fhilfe S € 22 A Sl I 55 b lig ey 3 ¢
Ak, DA KRR FE T8 Ik A RO B ) s 1 R 22 5. DAL B R BH 2% 17 25 (CIE)HERER Lab 1A R R /R
HEMIEREEME . %8 CIE bRiEEER R, AEAE)RFRERIIEN LR, FEM KR RTE
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