"m Check for updates

CHebx|2tzH 3 3+ 2| 51(4) : 227-242, 2024

Korean Journal of Dental Materials (Korean J Dent Maten
ISSN:2384-4434 (Print); 2384-3268 (Online)

Available online at http://www.kadm.org
http://dx.doi.org/10.14815/kjdm.2024.51.4.227

oi2{ 7IX| 2E#0| 7|Z H 3D ZEITY |ZIA elZx|e| M ergdol nlXl= Het

1.2 51,2 2114 1, 1,2
HMEYT, =4, ose’, ol2%Y, MY

Original Article

"MIchEt D X st X DHEMAEEStmA W Hpa
AAMIchEtm X|Ziche BK21 &olx|olstgE meiTLt

Influence of various staining agents on the color stability of conventional
and 3D—printed resin—based artificial teeth
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This study aimed to evaluate and compare the color stability between 3D-printed resin-based artificial teeth and conventional
commercial artificial teeth when exposed to various staining agents, including Korean traditional red pepper paste. Three types
of resin-based artificial teeth were used: 3D-printed teeth using NextDent C&B material and two conventional commercial products
(Biotone® and Livera Anterio®), The specimens (n=120) were immersed in distilled water (control), coffee, red pepper paste,
and Trypan blue for periods of 1, 3, and 5 weeks. Color measurements were performed using a spectrophotometer (VITA
Easyshade®V) to record L"Q, :f, and b values. Color differences (4 Ey) were calculated using the CIEDE2000 formula. Statistical
analysis was performed using one-way ANOVA with Tukey's post-hoc test (p<0,05). NextDent C&B artificial teeth showed
significantly higher 4 £, values compared to commercial artificial teeth in all staining agents (p<0.05). The largest color changes
were observed in the order of red pepper paste, coffee, Trypan blue, and distilled water for all specimens. After 5 weeks
of immersion, NextDent C&B exhibited 4 £, values exceeding the clinically acceptable threshold (4 Ey<4.1) in both red pepper
paste (8.0£1.4) and coffee (6.6%1.0) solutions. In contrast, commercial artificial teeth maintained 4 E, values below 4.1 in
all staining agents throughout the study period. 3D-printed artificial teeth demonstrated inferior color stability compared to
conventional commercial artificial teeth, particularly when exposed to red pepper paste and coffee. The results suggest that
current 3D-printed resin-based artificial teeth require improvements in color stability before clinical application.
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A= ARFe) Ztel rqe} 45 weto) sk 4914
o] AajEE EAHe] ATKG).

FH 43k Ao JRko R A3} ol A= CAD/CAM
7l&o] 4= WAt Q) 3] DLP (Digital Light
Processing) ¥219] 3D ZHE 7|&2 w2 Fgwo} wE
A2t S5 vlRe 2 23 BAEE A7t ghish] 285
L Sleko6). DLP W22 #AsHd gXlo] vAdE 3d&
FARste] gk 34 = ﬁ%ﬂ‘f Ao 2 Bt s st
A FEE 5 e Aol ATk,

3D ZHY Tes S8 dIA e ARk vt
2L oldE 7RItk 1) &2 BrEd HARclo] Thsdte]
APRE FIAE Y 2) HAE YIEESE FE
AZE A HES A 5 Y, 3) HlolE A 3
Age] golste] 5 vt A7} FASIEKS, 9). Leut
3D Zelgle = Ak dRIA deale] 4dH H8-5 Sl
M 24 A digh SRS Aol d8sttt

A7} A FA AFEE 4lw)Ade o] 2pedx]ofe}

H| el o FARSE A o} e, ¥ 72, B FET
S-S F3BIH10, 11), A SEgA L FRIA 218x9] <43
oS F9sh= 838 84 F sholt), FAEEI|F

(ISO; International Organization for Standardization)+= %]
I A g A YA HIFE 918 A BE SO 7491:2000
Dental materials — Determination of colour stabﬂity’ TEE
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FoF AxE #EAke] A< AdrF 23E 7HeAdo]
o} o= A H7IE I3l AxHAl(colorimeter) 22

1% B %A (spectrophotometer) S ©]8-3+ CIE Lab A37F
2243} CIEDE2000¢] Axb2le] ] ARE-H I lk13).

ATl oshd 73], o<, 2 T HdzE 2 ol
8k 71& JIAA <lF-x]e] A kAL vz 2 HTtE]o]
JTK14, 15). 18y 3D =g o2 Azhe ) 2A
o] 4 ekl thet 7 oS- ATl

2o A N ke n5FT e FaAE
gk A obg A 7R A9 gle Aotk

B o] Ao pip whalo g AzkE 3D ZE #iXlA
AIEA)9}F 71 4 e XA QAEAE v L J9F,

259, Trypan bluc)ol 24171 ) FgAE w1 8 7}
Sh= Zlolt}, 53] 9 ¥9Y¥o g 79, 2154, Trypan blueZ

MAste] W), HA-=00 Fw(a), FA-HM] A=
(b)) W3t 72 WA= S BAsGTh 2 AT
AF7Hde &3 2tk 1) 3D ZHE gxIA AFH]9}
ZdE XA 1EA] Atololl A g pol7t fle
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1) BIEA S
B 230 AR gRA] o1ERl= AR Shshis 01EA]
2%‘(Biotone®, Livera Anterio™)¥} DIP F21o] 3D ZTHE| R
A2 21FA] 1E(NextDent C&B)S AFE3FITHTable 1),

2) 2

A JAFAE A A LPPe 2= Ay, LA,
Trypan blueE A&l 0 YZ2TO2E SHFE A
39K Table 2).
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Table 1, Resin-based attificial teeth used in this study

Commercial name Shade Manufacturer
NextDent C&B A35 NextDent, Soesterberg, Netherlands
Biotone® #62 Dentsply Sirona, York, SA, USA
Livera Anterio® A2 Shofu, Kyoto, Japan

Table 2, Staining agent used in this study

Materials

Commercial name

Manufacturer

Distiled water
Coffee
Red pepper paste

Trypan blue

KANU Mild Roast Americano

Glutinous rice, Taeyangcho

Trypan blue solution, 0.4% (T8154)

Dong Suh Food, Incheon, Korea

Haechandle, Chungcheongnam-do, Korea

Sigma Aldrich, St Louis, USA

(CAS No: 75-57-1)

9l 37 ¢ 49 342 (C-WBI, Chang Shin Scientific
CO., Seoul, Korea)ol| A Bz on o FHdol 2R|5}7]
A3 Fo A WshE Bae) 98 BRFEAVITA
Easyshade®™V, VITA Zahnfabrik, Bad Sackingen, Germany)
& A
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1) 3D ZZIE QIZX| AlH M=

3D ZHE R AZH FRIA| 2 Fe] Al
ARl wig} Ak ATE 3D Z-E(NextDent 5100, NextDent,
3D Systems, Soesterberg, The Netherlands)2] w74+
Z 57 50 um, FY 37 405 nmo| o, B A o)A
AH4-3H= Biotone® (Dentsply Sirona, York, PA), Livera
Anterio™ (Shofu, Kyoto, Japan) 8|74 Q1&x]9} fALeH
2ok =v)2 AFeen, 3D AR 22E RS

Axe] FEE, T 8 mm, =0] 11 mmo]gitt 3D ZEE R
=33 AH-L isopropanol alcohol (IPA; Yekyun Chemtech
Co., Itd, Kimpo, Korea) §Hof|A] 387F 223} AJ&staL
(12, 4= 5712 Az 5 A IPA &HoA 283t 259}

MBI, UF FVIR AxE AEE AR T2E

01 EZ] AJHL A ZA
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AA F 308 5 $H3}7|(LC3D Print Box, 3D systems,
Soesterberg, Netherlands)& &3l $743}44S AX $
A3le AHEEHT

4
A Z 7 Al B Eo
SHFEE A ARskEeH,
< BAFst7] 9J3) 100 mL
A 107048 A AJA 37 T 3] gzollA 2411%E
HA3STE,

Ao 27

&L NextDent C&B, Livera Anterio®, Biotone®o]$]
o} AR 40709 ATE 10744 tpro] 247 E54
#3](Dong Suh Food, Incheon, Korea), 115HHaechandle,
Chungcheongnam-do, Korea), Trypan blue(Sigma Aldrich,
St Louis, USA)d)| RXA|FH O 2 1207]¢] FRA Q&3
£ A28 tHTable 3). BE AlAE 24 well plateo] 3k
AR vro] Basdct



Table 3, Classification of experimental groups

Distilled water Coffee Red pepper paste Trypan blue Total
NextDent C&B n=10 n=10 n=10 n=10 n=40
Biotone® n=10 n=10 n=10 n=10 n=40
Livera Anterio® n=10 n=10 n=10 n=10 n=40
Total n=30 n=30 n=30 n=30 n=120
4) 24 H M ZX(initial stage) 7) AEgp 7S AL
Zg20] A7) 5] 37 © T FLizdA 2447 A 2Jo|& UehE 45, 3] 24 F4L theat g
BE ABL Ade] ZRFE PEA AFsta, A=z T TR T T
718 Azslarh. LREEAS olg3to] 24 Hal 4 AEW] () &) +(es) ) )
Mol F25 S A S Al 3 B9 (dET, LS ME(value)d] A, C= A% (chroma)e] A%, He
=T XVgl?‘ FDE Y SAR F O AEEs AW (hue)e] AEE 2Jn]SHK16). S, S, Sute L, C, HollA]
OHI] L a b gho 7SS, ol L& BEGS ypg 4 g)n 2t wRe wAs) 19 A8 E
o B s HRradnes3f 5 (greemess) A1) BE - ghoin K, ke, Kz 24 she REA %8

Al (blueness)¥ 34 (vellowness) AFole] AEE
UrEWJB}(l@.

R

5 2¢ & =
A= AZAR] AA] Abare] Wt SR/ 100 mLE
78] 71509 g (8] VD] HgE Lo 2 FRsle] A}

9&1 1—,3% 90 goll SFHT 10 mLE Fo Ho|2E ZJH
TUEH| A|Z8he] AREEFATH17). Trypan blue
AAe glo] &4 a2E ARk
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R
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B.5]9] Amber Vial (SciLab, Seoul, Korea)ol] @ 99& 5
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12 AAFATKS). A =4 WAl 7129 L, a, b &S
o]&sle] L, C, H 3-8 F-8+93aL, CIEDE20002] AAHA1S
%3]] 4 Ey ‘% *]'EO]’S\);\B}‘

8) &A%z

SA 2] SPSS Statistics ver, 23.0(BM Corp., Armonk,
NY, USA)S ©]&-3F31T}. One-way ANOVA testZ A3+
om AFS HA O Z Tukey's testS A|3FITh 2 =30
A AREE BE BAE p<0.059] So]g5ZdlA AR

2

1, 8X| 7|ZHE 2HHof| E S X[e] A H}
(Figure 1)
1) 7XH1FERD

NextDent C&B oJ|4] Trypan blue= (1.2£1,0)2] 4 Ey
&, ST 1220492 4Ey o2 o3k 2o 7| ¢l
AR, Ao} 1EAe] 4E, G A7 (4250707 (6,5+
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Figure 1, Graph of the 4 Ey value of each artificial tooth according to contaminants by immersion duration, The letters indicate

a comparison between the 4 Ey value of contaminants,

1LDE FF5 18l frelapll S7FHIEkp<0.05). Biotone®
3} Livera Anterio® oA 4 E, gre zFzh 75 o)A
(0.5£0.2)¢} (0.6%£0.1), Trypan bluedA] (0.4%0.2)9}
0.8%0.5)2, FFF (0.5%0.2) 0.670.2)2] 4 Ey 3
3} wlste] 18 ol7k hehiA] gk,
(165049 Q10 4H)R FeJsp S7F8k= Ao 2 e
YTH(p<00.05).

e

2) 21YXH3FX)

2193= 79akeF frARsE 237 YERETE NextDent
C&B T9l|A] Trypan blues= (3.110.9)Y 4 Ey 3k, SFT+
(3.3%0.5)%] 4 By Fko] VRt o3k Aol VR bA] 24k
A Ad= (7.240.7)9] 4By g, 15782 8.3+1.9)9
4 Ep 35 YERd o] SRl vl3] st Sk
(p<0.05). Biotone®™ 7} Livera Anterio® oA 79 &
247} (0.9%0.3)3} (0.8%0.2)¢] 4 Ey
(0.510.3)3% (0.910.3)9] 4Ey BS, THTE

9} (0.410.1)2] 4 Ey Fro2 523k 2po)7} YRR

<, Trypan bluet®

0.5+0.2)

o)
%3k
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(2.240.3)3 2.5%0.3)9] 4Ey B = YE}
S vlE] fes S7FsFITH(p<0.05).

3) 35UXKEFRI)

NextDent C&B 9| 4] Trypan bluet (4.3£0.8)2] 4 Ey
#e, ST 5.01£0.99 4 Ey S YERH O] Trypan
blue9} -7 1F] fogh zlol7} AR, Au]e} a7
< Z2F (6.6+1.003% 8.0+ 1H)F FHFO HIFH =& 48y
TS HYHp<0.05). Biotone® oA 73}, 21U xj9}
A AnE (1.1£0.2)2] 4 Ey 3-S, Trypan blues=
0.6+0.5)8 4Ey #*s Yeflo] S/5Y 4Ey #*
(0.9%0.4)3 o3+ Zpo]7} YehA] FAIT, 153739
4 Ey 3(2.4%0.3)& s S718FAtHp<0.05). Livera
Anterio” A A= 0.910.2)9] 4Ey FE, D53
(2.8+0.4)9] 4Ey S, Trypan blue:= (1.3£0.5)2] 4Ey
S Uehlo] BE o] S757Y £y & (0.4%0.2)9)
H3] et S7FeFATh(p<0.05).



2. Ay #X|7(Ztof| B QAUSX|< H3}
(Figure 2)

1) NextDent C&B

S8 Trypan blued 4] 79 x}= 242} (1.2+0.4)9}
(1.2£1.0), 21¥¢3R= (3.3£0.5)9F (3.1£0.9), 35 2}+=
(G.0£0.4)%F 4.3£0.8)9] 4By k=2 FA| 7I3to] 57t

o wet 4Ey gol T7FIATHp<0.05). AAF A 2193 k=
(7.240.7)9] 4Ey 3, 3583 (6.6£1.0)2] 4Ey 2
2 7932 4By 39 4.220.7)00 Hls) 2l 57181
TH(p<0.05), LF7golA 78x= (6.5+1.1)¢] 4 Ey 45,
2192R= (8.311.9)9] 4 Ep g5 HrERH o] 74 A}l Hl3)
Frosl SR THp<0.05), 359 3F] 4 By 3h& (8.0%
LA g Apol& HolA| sirh

2) Biotone®
ZHFA 35Uk (0.9+0.4)2] 4 Ey FO2 791
4By 3 (0.550.2)°) 13} Fel3hAl S7HAAH(p<0.05),

[e]

ZkzF (0.910.3)3 (2.2+0.3)2] 4Ey e, 35U83=
(1.110.2)9} 2.410.3)2] AdEy Fo2 79312 4Ey %
(0.5%0.2)¢} (1.610.4) 9l H]3) freJatAl F7FatTh(p<
0.05). Trypan blueo|X= HA] 7|7k W& 4 £y, 369
frofgk zto]l& HolA T

3) Livera Anterio®

AT TR 4 Ey 362 (0.610.2)2 7P &
4 By 35 VRO T, 219319} 35Uk 4 By ghe 22t

0.4%0.1)7% (0.410.2)2 792k] 4 Ey 33 128t Zfo]7}
YERFTHp<0.05). AT oA 35U3H= (0.9£0.2)] 4 Ey
o2 7URe] 4 Eyp 3k (0.6+0.1)9l HJ3)] F2J3 SVl
ATH(p<0.05), 21L42}2] 4 Eyy 7 (0.8%0.2)9H= §-2)3F
zpo]7F VERA] kT L5 A 219 AFe} 35U 21
4 Ep 382 247 (2.510.3)3 (281042 7Yx}e] 4 Ey
e 2.1£0. 4990 M3 s F7FFAIL(p<0.05),

Trypan blue:= Biotone®#} $31A] 22| 7|7k e 4 E,

Fo] ©.ol3l zjolZ Holx] 9k
A= (0540208 Ay FO2 T3pe] Ap, grap ool TR AR RelA] S8k
frolak 2ol 1ol ehgkrh Fush MFAA 21U AH=
B 7 days
21 days
12 b 35 days
10 b ab
NextDent 2 c ? 2 I c
C&B 4 b —= a t b I
0 ;
12
10
® s 8
Biotone” 'Y ©
4 b b
24 a ab b a b b ﬁ—1—|—1—| a a a
0 . P e Il | . i 1) .
12
10
. 8
Livera 6
Anterio® 4 a b b
lkes o o b pa(] 2. 2.F
0 - e I e s B
DwW Coffee Red pepper Trypan blue

Contaminant

Figure 2, Graph of the 4 Ey value of each artificial tooth according to immersion duration by experimental groups. The letters indicate

a comparison between the 4 £y value of immersion duration,
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3. RLEHE

=22
ST T

1)
NextDent C&B & 7Ux (1.2£0.4), 2193k
(3.3%0.5), 3592k (5.010.4)8] 4Ey o2 B A
7IZYelX A By ol TR AR el Blal frelshAl Sk
THp<0.05). 35424 Biotone®2] 4 By & (0.9+0.4)
2 Livera Anterio®2] 4 Ey 3k (0.4+0.2)8} $r2]8F 2jo] &

HJTHp<0.05).

2) 7

NextDent C&B w2 7¥2} (4.240.7), 2193} (7.2+
0.7), 3542} (6.6+1.0)2] 4Ey o2 BE A 7]7tolA

E AF Zoll vlsl 4Ey ol FHA ST
(p<0.05).

3) nF¥

A e} YA NextDent C&B - 793} (6.5£1.1),
2193} (8.3%1.9), 35U} 8.0£1.4)] 4Ey Fo2 BE
A 717 A e A Fol| BBl 4 By Fol
<7t THp<0.05).

4) Trypan blue

NextDent C&B T2 T2 Ad o] H|3)] 21U =}
(3.110.9)9] 4Ey 3ES, 358319 (4.310.8)2] 4Ey S
Heo] FofsAl S71sk A tH(p<0.05).

4. L', a, b’ el Hst

1) L3 HI(HE)

L 32 Htvalue) o] =5 e AR o] =&
FE e AL, US4 E o5 S YENITHTable 4).

=z a2~

NextDent C&B o4 S/F5+ (84.2£0.9)94 (90.1+
0.5)Z, Trypan blue: (83.2%1.5)914 (87.4%£0.9)2
Baselineol] W]l 359xk¢] 1 gho] F718FAA%H(p<0.05),
AT E (84.940.7)0AM (79.7+1.7)E, 13FL (83.9+
0.5)0l|4] (82.1%1.4)2 Baselineo]] H]3l 35Q9x}e] L Fho]
7239 THp<0.05). Livera Anterio” oA 254
7, Trypan bluet= A 7Rkl wh L ko] frejek xjolt
AT, A= (78.410.4)904] (77.6£0.3) 2.2 Baseline
off Hl8} 359%k9] L gho] 43K p<0.05). NextDent
C&BS} Livera Anterio® oA 713 The ¢ G993} Hla
gte] 71 w2 35Uk L1 g 7HATH(p<0.05).

i

[ NextDent C&B

. ®
[__]Biotone
}(2, | | Livera Anterio®
8
DW 6 . b 4
b
12
1g b b
Coffee 6 b
4
s 2 a a a a a a
u%]' 0 . . ,
12
10 b b b
6
Red pepper ‘21 a a - a a - a a
0 . r ,
12
10
g b
Trypan blue g b b
b a
: BLN ERsN =N
7 days 21 days 35 days

Immersion duration

Figure 3. Graph of the 4 Ey value of each artificial tooth according to experimental groups by contaminants, The letters indicate

a comparison between the 4 Ey value of artificial teeth,
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Table 4, Mean and standard deviation of L of experimented artificial teeth,

NextDent C&B Biotone® Livera Anterio®
Baseline 84,2+0.9" 76,8+0.6" 78.9+0.3"
7 days 85.9+0.6% 77.3+08%° 79,0+0,5%
Distilled water ' ' o ' ' Bab ' '
21 days 885+0,6% 77.1+06™ 79.0+0.3%
35 days 90.1+0,5™ 778+08% 79,0+0.3%
Baseline 84.9+0,7% 76.7+0.8" 78.4+0.4%
7 days 82.0+0.9% 77.1+05% 78.3+0 5"
COﬁee Aa ABa Aa
21 days 79.7+0.9 76,5+0.8 77.7+0.4
35 days 79.7+1.7% 76.7+0.5% 77.6+03%
Baseline 83,9+0,5° 76.3+0.74% 78,7403
7 days 80.2+0.9% 76,4+0 5% 78.1+0.4"
Red pepper paste A A Aab
21 days 80,4+1.8% 75.9+0.7% 78.2+0.9%
35 days 82.1+1 48 76.7+0.4%° 79.0+05%
Baseline 83.2+1 5% 76.1+0,6™ 79.4+0.9%
7 days 84.6+0.9% 76.6+05 78.8+0.55
Trypan blue B Aa Ba
21 days 871406 75.84+0.7 79.2+0.4
35 days 87.4+0.9% 76.2+0.7" 79.1+1.0%

Upper letters indicate significant differences between contaminants, Lower letters indicate significant differences between immersion duration,

2) a gt HEHEAY-zA)

a e AM(redness)e} =2 (greenness) ] =S heh
e AR o] 2E4E AN, FEE HE vepd
THTable 5). NextDent C&B oA S-HE (:3.010.6)9)
A (-6.8£0.4)F, Trypan bluetx (-3.0£0.4)9A] (-6.2+
0.4)2 HZA| 7|7Fo] Z7}3H| ula} Baselinedl] B]3l] 4 gko)
A8 TtHp<0.05). BE AdwrolA Aol 15742
Baselinedl] B]3)) 352 x}e] 4 gho] Sk ZrFs+4a,
e oAU vaEts v 4L NextDent C&B,
Biotone®, Livera Anterio® oA 742} (4.3+1.6), (7.1+

0.5), (0.9£0.5)2 7F% ¥ 4 gro] YeFHtHp<0.05).

3) b gk EHSHEM-A)

b k& A (blueness)?} 3 (vellowness)e] AEE 1}
ERiE AT ghol B9 PUL, Yoo A0S et
WTHTable 6). 2& AgToA HI)9} 115742 Baseline
of wlsf 35Uk b ko] FJsHAl F7FFATHpP<0.05).
Biotone™ ol FRFE (32.310.4)914 (33.310.7)2
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Baselineo] B3} 35¢x}e] b gho] Z713F WhA, NextDent
C&B TollA SHGFE (35.310.4) 04 (33.210.3)0.2
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Table 5. Mean and standard deviation of 2~ of experimented artificial teeth,

NextDent C&B Biotone® Livera Anterio®
Baseline -3.0+06" 6.0+0.4" -0,3+0,148
o 7 days -35+0.4 6.0-£0.3% -02+02%
Distilled water b A A
21 days -5.040.4 6.2-+0.3" -02+02%
35 days -6.8+0.4% 6.4-+0.3" -01+02%
Baseline -3.4+0.3% 59+03% -0,3+£0,2"%
o 7 days -1.1+06% 6.1+0.3% -0.1£0.2%
orree
21 days 1.4+0.6% 6.1+0.3% -01+02%"
35 days 09+1.1% 6.6+0.3%" 0.1202"°
Baseline -29+02% 6.1-+0,6™ -0.4+02%
Rod . 7 days 3.0+0,9% 6.5+0,5% 0.4+0.3%
epper pasie
PEPPEr b 21 days 514220 6,9-+0.4°%" 0.6-+0,3%®
35 days 4.3+16%® 7.1+05% 0.9+05%
Baseline -3.0+£0.4% 6.2+0.3% -01+03%
T o 7 days -3.0+0.4% 6.3-+0,3"% 0.0-£0,2%
an ue
P 21 days -4.84+0.4%° 6.4+0.3% 0.4+0.2%
35 days -6.2+0.4% 6.3-+0,3" 0.4+0.2%°

Upper letters indicate significant differences between contaminants, Lower letters indicate significant differences between immersion duration,

Table 6. Mean and standard deviation of A of experimented artificial teeth,

NextDent C&B Biotone® Livera Anterio®
Baseline 35,3+0.4° 32.3+0.9" 26.3+0.6™
7 days 35.6+05 32.4+0.8% 27.0+0.7%
Distilled water b Aab A
21 days 343+0.4 33.1+0.7% 26.9+0.4%
35 days 33.2+0.3% 33.3+0.7%" 26.6+0.6™
Baseline 35.4+0.3% 32,0404 26.7+0.6™
7 days 433+4 4% 325+03" 27.3+0.5%
COﬁee Bc Ab Bb
21 days 502+0.8 335407 27.6+07
35 days 48 4+11%° 34.3+05% 27 5+0.4%°
Baseline 35.4+0.3" 32.4+12% 26.4+0.7%
7 days 47 5+1.8%° 36.5+1.0%° 30.7+0.7%°
Red pepper paste 8 8o o
21 days 525+3 8% 37.8+0.95® 31.6+05%
35 days 53,7+2.7% 38.3+12% 32.4+09%
Baseline 34.9+09% 33,0407 26.8+1.1%
T o 7 days 34.5+05" 32.9+0.8% 26.8+0,7%
an plue
P 21 days 32.7+05" 334+07" 26.7+0.7"
35 days 30.7+0.7% 33.1+0.5% 26.8+1.3%

Upper letters indicate significant differences between contaminants, Lower letters indicate significant differences between immersion duration,
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