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2. Ay

2.1. A% A=

2.1.1. Hydroxyapatite Disc (HD)
AAdAokel Hzbo]l  mlzstH, A

Compatible Hydroxyapatite = AZ¥ disc (3D Biotek LLC, North

Brunswick, New Jersey, US)E o= 24 A3

F7)1= AAY FA7F 10 x2.0 mm ©] g o
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® 1. AERA A3 ARE A7 FARE &4 E
T = A} RES =%
T't_" No == o™ o a- H]%
1 Curry: #A¥g IRB A QE7]
ofg}rotu} A 3ulA E )
2  Tomato sauce : EVfEAX R 44
3 Kimchi: 7 7 27 RA 4
ot
o) 4 Soy sauce: 3 FZ AE
] } ) )
A5 Red pepper paste : 15% % ]
%—
’ = A AlZEAR
6  Instant noodles : 2} Al &2 A
7  Black bean sauce : #% uy A Rl
8  Kimchi stew : A=A 7| Z1 XA 7Y QY
9  Americano : 5373 =L ARMY T Y A A=
10 Coke : =&} A ZuE4
11 Chocolate : =33 gtz Jardin
7 I
‘] 12 Red wine : #l=2}¢] RV 21 =
<
2l 13 Caffee latte : 7192} oftE el FA4F Zhdgbu] W 7
;\_E_E_
14 Orange juice : QAR FA nyldo] = Q@ "X A 7+t
B} ] Sk QAL
15 Red ginseng : 2251 A 47 A}
16 Black tea: &=} HAE S99 iy
Americano + Chocolate
17 T 9+11 3:2
5 Eﬁﬂ"l] + }_i?}l
st Americano + curr
Bogg TR ey 9+1 2:1
2] SHAY + A
3L
o 19 Tomato sauce + red wine 9419 11
EnEAA + gEshel
6
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2.2. 47 A4
2.2.1. HAP discq A 4 =3

ARE HAAFEEA 19F2 AlFelA &olstAl g & Sle @

9493 A3edo] AEse $H0E Agtgon, AFA wvdE

e 4% 19% oF 256 mLe 23 HDE Hopatalfdt S24&5 (F
19718) °f 107018 HAAA control, 30, 60, 120, 240, 4201t} X|o}Z A7)
(SHADEEYE NCC, Shofu Inc., Kyoto, Japan) 2 Z3ath(192, 3) [17].
SAE 13 AFANNS FHE 1080z Ao, 19 3719 AAAEe &
3080 Bg Ay oG 3087 S4B AL 1Y
w2kA] control, 30, 60, 120, 240, 420% vtk FAFSE AIZHS gAkshd, S
19, 29, 49, 8Y, 149 & 9Jujste},

mj  30%&mbe XopRrA i 52
F7F o mA Alto]l TR mE AR iR AA sEE A fASAY

slel BEse] A8e AAetaA ek
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2.2.2. A A9 Fr} @ FHA

24 G7Eel sdstAl 2 ATelA e A (Al Bol] AHEH
Vita Lumin vacuum shade guide®E 7|+°% A, B, C, D T 7|& A
ugo®  Zkzy 4708 oE Axg WEE e 16719 dAE VIEeE
T/Ee] ATH17, 18]. 11 16W@AIS] =95 Aol XFE /it SAR
A2} gtk Vita Lumin vacuum shade guide & 8 9 WA= X 29
et dtH(2d 4). AdAd Lol 16949 =9 HEE
273l SPSS(version 12.6)& o]&3ste] S4& I1F3IF Add A5

=4 A3 @A A skt g

¥ 2. Vita Lumin vacuum shade guide

7% Bl A1 B2 D2 A2 C1 C2 D4 A3 D3 B3 A35 B4 C3 A4 C4

GA 1 2 3 4.8 6 HALH 9 10 11 12 13 14 15 16




49 243 9 T2
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¥ 3. 245 1959 Za4y Ay

A (B
control 30 60 120 240 420 B
=4E
1. Curry 2.00£0.0 3.07+£2.056 243*1.09 2.23+0.83 2.25%+0.87 2.00£0.00 2.33+0.41
2. Tomato sauce 2.00£0.0 2.67+1.91 2.00+£0.00 2.54*£1.94 3.00£1.48 3.55+£2.84 2.63 £0.57
3. Kimchi 2.00+0.0 2.00 £0.00 2.00+0.00 2.00£0.00 2.00%+0.00 2.00£0.00  2.00+0.00
4. Soy sauce 2.00£0.0 8.27*2.66 9.07*2.13 10.38*1.98 10.08*3.50 11.18*1.94 8.50*1.14

5. Red pepper paste |[2.00+0.0  3.07*2.05 2.43*1.09 2.23+0.83 2.25%0.87 2.00£0.00 2.33*1.01

6.Coffee (americano) |2.00=0.0  2.87*2.00 6.43=1.99 11.00£3.00 13.25=1.54 15.00£0.00 8.42%+4.99

7. Coke 2.00£0.0  2.00£0.00 2.00£0.00 2.00£0.00  2.00£0.00 2.00£0.00  2.00£0.00
8. Chocolate 2.00£0.0 14.13£2.64 9.14£5.07 14.77+£0.83 12.50+£4.06 13.64£2.69 11.03£2.23
9. Red wine 2.00+0.0 2.00 0.00 2.00£0.00 2.00£0.00 4.17£2.66 6.00£3.10 3.03+1.81

10.Coffee (americano)
2.00£0.0 11.40%*1.68 10.21*+2.42 12.69+1.80 14.00*1.95 14.18+1.94 10.75*1.70
+ Chocolate

11. Tomato sauce
2.00£0.0 2.00+0.00 2.00£0.00 2.00£0.00 = 2.25*0.87 2.27+0.90 2.09£0.90
+ Red wine

12. Instant noodles 2.00£0.0 11.27£3.49 11.00£3.90 12.15+£3.29 12.00£2.86 11.45%£2.94 9.98%0.49

13. Coffee
2.00%0.0 2.00%+0.00 2.00+0.00 2.23%£0.83 10.25%5.29 6.18£5.51 4.11£3.66
(Caffe latte)

14. Orange juice 2.00+0.0 2.00+0.00 2.00£0.00 2.00£0.00 2.25%+0.00 2.00£0.00 2.04+0.11

15. black bean
2.00£0.0 2.00%+0.00 2.64+1.28 2.46+1.13 3.50*£1.57 5.00+2.90 2.93%1.18
sauce noodles

16.Coffee (americano)
2.00%+0.0 3.00£1.46 2.43+%1.09 3.69%2.18 7.67£2.77 6.82£2.93 4.27+2.36

+ Curry
17.Red ginseng 2.00£0.0 2.00*0.00 2.00£0.00 7.23*4.48 6.08%5.26 7.55%5.52  4.48%2.77
18. Black tea 2.00+0.0 14.40*1.24 15.00+0.00 15.00£0.00 15.00£0.00 15.00£0.00 12.73+0.27
19.Kimchistew 2.00£0.0 12.07£2.46 11.57+3.65 13.15£2.30 13.00£2.66 11.73+2.83 10.59+0.96
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E4, $AE 1959 AdHA BEHaAs

A Zl— E _ _ sk
WAL= 1R GE) control Ht 4+(C-M, %) FHEFA2+=R )
==
18. Black tea 2 12.73 10.73(536.5) —100
8. Chocolate 2 11.03 9.03(451.5) -84
10.Coffee (americano) +Chocolate 2 10.75 8.75(437.5) —-82
19. Kimchistew 2 10.59 8.59(429.5) —-80
12. Instant noodles 2 9.98 7.98(399) —-74
4. Soy sauce 2 8.5 6.5(325) -61
6. Coffee (americano) 2 8.42 6.42(321) -60
17. Red ginseng 2 4.48 2.48(124) -23
16. Coffee (americano) + Curry 2 4.27 2.27(113.5) -21
13. Coffee (Caffe latte) 2 4.11 2.11(105.5) -20
9. Red wine 2 240 3 1.03(51.5) -10
15. black—bean—sauce noodles 2 2.93 0.93(46.5) -9
2. Tomato sauce 2 2.63 0.63(31.5) -6
1. Curry 2 2.33 0.33(16.5) -3
5. Red pepper paste 2 2.33 0.33(16.5) -3
11. Tomato sauce + Red wine 2 2.09 0.09(4.5) -1
14. Orange juice 2 2.04 0.04(2) 0
3. Kimchi 2 2 0.00(0) 0
7. Coke 2 2 0.00(0) 0

*A = (C=M)/C+100, #+Jeh= ]l HMX4: —=100 <R <0

13
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Fe Sol 07oE 2AEI o5 FEGe 337 oIk
g H A5E 717 M2 Al X 5o GEhgch 19,

7P AAAETE 2 EEE S A9 1drutel] 9545 dEgle 8

%‘i’ 7]:‘!"]’
8, 144 ¢

o]
o]Zo= 1002 YERYATE o] w vita shade guide WAZ+E 159419
#golgler, =3, g 9@ AXAINE] AS 1dube]  FHAo]  FE-3)
o]Fojxon It XFFEF [FostA FUMeHA] &tk S ols AEES
Az wEA ZAS dgslE Ao Yyt whd EvlEsA 7R

i= =h
A7t SRkl en, Aot Feke 149 v AgskdAAN AE

AR5 09 e UL wd As wRge) A 19
A dEton olF 4@ /7te] QoldiE ode

Fass ol BT 1490] A o] Felt x5}
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E 5 F2 £4% 4R /12 AUAQ AR5
A Tl 5o 7

Shade @A #M A4 Shade @A ZA A4 Shade A 22
1. Curry 3.07 —-8.2 2.25 -1.9 2 0
2. Tomato sauce 2.67 -5.2 3 =7.7 3.55 -12
3.Kimchi 2 0 2 0 2 0
4. Soy sauce 8.27 —48.2  10.08 -62.2  11.2 -71
5.Red pepper paste 3.07 —-8.2 2.25 -1.9 2 0
6.Coffee (americano) 2.87 -6.7 13.25 —-86.5 15 —-100
7. Coke 2 0 2 0 2 0
8. Chocolate 14.13 o TS g U S=i3.6 -90
9. Red wine 2 0 4.17 =16.7¢ 6 -31
10.Coffee (americano) +Chocolate | 11.4 00 P N —-92.3 14.2 -94
11. Tomato sauce + Red wine 2 0 A2 -1.9 2.27 -2.1
12. Instant noodles 11859 =761 . S WD) -76.9 115 -73
13. Coffee (Caffe latte) 2 0 10.25 —63.5 6.18 -32
14. Orange juice 2 0 2.25 -1.9 2 0
15. black bean sauce noodles 2 0 345 -11.5 5 -23
16. Coffee (americano) + Curry 3 =7.7 7.67 —43.6  6.82 -37
17.Redginseng 2 0 6.08 —-31.4 7.55 —43
18. Black tea 14.4 -954 15 —-100 15 —-100
19.Kimchistew 12.07 =77.5 13 —84.6 11.7 =75

15

Collection @ khu



XA 7N

Fiet. o
A -9

°

o 2

R

=
=]

o
L

SRRy

10] Weo
A9 oA x|o}

A
32

]
HE] 9] &
/\]»_g_

&)
5

=] 9]

d¥ Bol ¥

L
R

A 3ol A

6
Hﬁﬁmxﬂa
Mo@.nut_ﬂ_% _m._17ro
Lé © m?%% oy o
i N ) n 0
Hmﬁqf ml%ﬁa%mom + T
% F ® S X = zee 2
@i}b a.[www,%% i o
T Eo;o;W}.fo# AR
mﬂhz g 3 7d|t,mﬁ E9ﬂy
o Ay u.,m,éolgl#u%y & 0
L1_I Jl lreo# q‘lﬂo _Zl 1:
~ _a_.nuﬂmﬂ{%mﬂo_e %@ﬁﬂ
ofy D4 oK — n,moWL; X % o ay > N ]Tﬂro
p Bl ] w%;mL;wE Eo
%Lﬁwﬂ i omzﬁ.gﬂ@u% q]%%
T X T Tk aaﬂmﬂge R o
ol = uvrﬁ AR, T R 70 o ~ JJ 3 B5 ﬂ.ﬂ% <0 o} O
Y Bl % < 3 T B N Lo o
iLMﬂﬂlﬂA&lﬂMLMﬂﬂNJﬂonl% &lﬂlNﬁB
1%Lﬁul_}o_;gono o B o & :
ol EE K fo 3 ril~ ji - o_u <
o ol . i = N N N o
ovﬁoﬂmﬂlﬂl n_rmﬁn_Alﬂﬂ_Mﬂ dﬂﬁ uaw]ioﬁ
z owwewo;_]aﬂ};@ﬂ} =R R
wo&ooﬂmﬁﬂu%ﬁﬂngz » o
yy® b frTs g 2 rza
s < T S dp B \§ | Wﬂ% i
ﬂ@éﬂr.ﬂﬂw Nu%}ﬂﬁﬂog w%gaﬁu
}ﬂm% AN i N, il P
X o X 2RI T Ca oM oT
HE 1%H 1@.1@%%4& = %
wﬂull,_fﬁlq} ﬂvlomo \/,Irﬂ‘ﬂ ﬂrﬂ\maﬂoﬂ
] 5 X i ) g ~+ gl B o PR e
o 5 ﬂ_pvgod%ﬂw ﬂumlﬂwiﬂﬂerAJJAlb
O. ]ﬂ‘la 31_| \‘m:._q_lﬂ_ﬂ.
Wm»qaaiLuu+aMuﬂd,_1uiu]LmMuW_PMruWHpr
_;wzlw g.eiwwwmﬁ -
mwmﬂxmwmﬂagwqwqﬂlf;.iT
f Juo]M - JI_
ﬁQWTMTu@ﬁﬂi%%@.ﬂ.ﬂ?%?d%
%uhi%ﬂﬂﬂﬂ@%6§§%
ﬂma sl X \_.wo LN ‘EH_ OME el L_/mm __i O
o ® Jxlﬁzﬂd
‘__IAﬂ Of,.m;,._ Nro :-L
A ol —~ ©l
‘El‘u_.x .|o
mefaw
7_191
©

16

Collection @ h
U



£ 6. 24 1959 304 F4x5 2 FAngs
A7) e SO

4%

18. Black tea A 1
8. Chocolate B 2
10. Coffee (americano) +Chocolate B 4
19. Kimchistew B 3
12. Instant noodles B 5
4. Soy sauce &, 6
6. Coffee (americano) C 7
17. Red ginseng D 9
16. Coffee (americano) + Curry D 10
13. Coffee (Caffe latte) D 8
9. Red wine E 11
15. black—bean—sauce noodles E 12
2. Tomato sauce E 13
1. Curry Z 14
5. Red pepper paste Z 14
11. Tomato sauce + Red wine Z 14
14. Orange juice Z 14
3. Kimchi Z 18
7. Coke Z 18

17
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-100 -80 -60 -40 -20

Curry

0
I:.
j Tomato sauce
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Soy sauce
Red pepper paste
Coffee (americano)

Coke

Chocolate

Red wine

Coffee(americano)+Chocolate

Tomato sauce + Red wine

i - =—
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S
e e e ———
i

e stant noodles
e = e e
e
e o
I
—— ———
_—

Coffee (Caffe latte)
Orange juice

black bean sauce noodles
Coffee(americano) + Curry

Redginseng

Black tea

Kimchistew
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Abstract

Development of Tooth Stain Index (TSI)
based on the food preferred by Koreans

Ahn Hyo-Kwang, D.M.D., M.S.D.
Department of Preventive and Social dentistry,

Graduate school of Kyunghee University

Objective: Tooth whitening is an important factor in esthetic dentifrices, thus, tooth staining
of foods need to be investigated. This study compared the shade caused from various Korean
preferred foods, and developed the tooth staining index (TSI).

Method: Hydroxyapatite (HAP) discs (10x2.0 mm) were soaked in selected 19 kinds of food
samples for 420 hours. After soaking for 0, 30, 60, 120, 240, 420 hour, the shade of HAP
discs were measured based on the vita shade guide.

Results: The relative staining indexes of foods are as follows. Black tea(-100), Chocolate(-
84), Coffee(americano)+chocolate (-82), Kimchistew(-80), Instant noodles(-74), Soy sauce(-
61), Coffee (americano)(-60), Red ginseng (-23), Coffee(americano), Curry(-21), Coffee
(Caffe latte)(-20), Red wine(-10),black-bean-sauce noodles(-9), Tomato sauce(-6),Curry(-3),
Red pepper paste(-3), Tomato sauce + Red wine(-1), Orange juice(0), Kimchi (0), Coke(0)
Conclusion: Foods which Koreans usually eat are cause tooth staining, especially black tea
and chocolate showed high tooth staining index. While, Kimchi, coke, tomato sauce and red

wine weren’t cause tooth staining breaking the prejudice.

Key words: Tooth whitening, Tooth staining, hydroxyapatite, foods, Tooth stain index (TSI)
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