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BIOCOMPATIBILITY OF FOOD COLORING AGENTS TO DEVELOP
NEW DENTAL PLAQUE DISCLOSANTS

Kwang-Hee Lee, D.D.S., M.S.D., Ph.D.

Department of Pediatric Dentistry, College of Dentistry, Wonkwang University

The purpose of study was to develop new dental plaque disclosants which could replace ery-
throsine. Three food coloring agents(Red No.40, Blue No.1, and Mixed Green), erythrosine and
fluorescein were tested for their color difference, antibacterial property, and biocompatibility.
Color difference of Red No.40 was greater than that of erythrosine as concentration of solution
increased. Color differences of Blue No.1 and Mixed Green were smaller than that of red dyes.
Erythrosine showed obvious antibacterial property, but food coloring agents showed almost no
antibacterial property. The taste and sensation of erythrosine was the worst, and the taste of
Red No.40 and the sensation of Mixed Green were the most tolerable. Erythrosine stained den-
tal plaque and oral soft tissue most deeply and long, and Blue No.1 was the next in the depth
and longevity of stain.
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X AA 72 224 A (dental plaque disclosants) =
Ao-25at X5He] dle] He A%
g Foll & oA FYAAA A4

EHOF AMEE GREA, 196339 Amim”
o] A% erythrosineo] 713 dg] AMEHo &2
Aok 1 ¥ Brythoosinest A F28 71 3%
A2 fluoresceing AM 23} A AL EE=

29 2 erythrosine2 fast green®©]y} brilliant |

blue’e} 7 AL 24 o B (two-tone dye
systems) 5-©] 7§ 2= At

Erythrosine 2 AFg-3+ 7 %-H t} fluoresceing A}
£3F Ao NHAFre) AT ¢ Flon,
AW T FAA S AT BAES FAAE
AHRBEA) 2 i 2E s HIE AR T
A F7t 7232319 0. Fluoresceine & FH EEA
Unlk 20 ool M= A Holx| YoV E A&
e A FAE AMHEFAL Yol = filterr}
BaE Aeg AL st dit 29 ol E £
& A 3. Fluorescein #4e] A X7 o}
oA Foll & mE A o] AL, Erythrosine> 24
W7t W AR AR, £F, fluoresceinF
fast green2 QB H WA FHE AT wE
o, erythrosine> MZ A48 A FIGS 2
AANATT G F . erythrosineS 24 ¢ 5
S (shades)E Ea) A A 93 853 2Hpellicle)
S 7 F g oy BT 77
Aol vlAe Fa2, A AP A ery-
throsine 3 fluorescein® YA Al HTh e
ELM AFEHE YERN LY, brilliant bluest
fast green® AM A AV} PR o™, AAY A
AqME EHo] 75T AT A&7 Yed
HE7F AT

Lo o] Y| 7IA HEES EF " AF9
ok (Food and Drug Administration, FDA)| 2|3}
A E, oE, sPAE el AT e 9 E(Food,
Drug and Cosmetic dyes, FD&OE. 3] 7} A TH>.
FD&C vellow No8o| ¥ fluoresceine & A &7t
B2q) ¥3Ho| 9A r}h FD&C Red No.32l ery-
throsine 19903 ¢} FDA7} &8/ Fel(lake) A
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Ao} 544 Feldyod e 2-&Fd sHdE
AL E = A ) AHEE7HE AL, AF
3 &kl thal ME FDAZE FAAZ ALE B
A3 A T AR E 7 A& FRAFEL e A
o) th®, Erythrosine®] AHg-o] A gHE olf& A 2
oA 7 Fokg ARl e AR
7] wEol o

AW A 2N erythrosined AHEE
o= e £ gl 83 5E FA S FHE
A Areseg B84 e (ake)d erythrosine
AHe-g 2 A7) FDAS) A fuEEA] o
TR ] dF9) 94k Yl 2 A7
EA0) AF2S 3HA HBE gaAel o Fe] A7
g & glh L2 A, basic fuchsin® ] HAH 7=
FAA 9 $2] QoA AL oy
A W Bl o o|4F Abgo] AAHA FET
Wl AFAEANN QRN AFHSE AL
£50) & A8t st QA o g bl
BAHA ok 2ok A ARE A 2
8401 gitk

o] @79 BAL erythrosined AT F A&

=

obA & N HAF AMAE ANgatr] AT 7
QL2 £83t= AL 2A, erythrosine} fluores-
cein L 5 F9) ASALE PR A% BHE
1 daa A8 g AAE 58 AA A
Qe Qs
1. 97 HE % we
1.3 X2

oo AlRE FE erythrosine(Junsei
Chemical, Japan)3} fluorescein(Sigma, USA) #lol| ¢
7 Yate] A4 S A4 403 (allura red;
B 83 A 135 (brlliant blue; B2}, 3=, &
S22 (3 43 83.3%, A 13 167%; B, g
Bo|Qtt A eM 4 EFEEA 23 444
A B 439 ABE tartrazine C 2 A FD&C
Yellow No5ol| 3 23t th A& 4 A4 405 9}
34 13 = FD&C Red No40 ¥ Blue No13t M=
7} 4R 3T
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7} A2 1%, 0.5%, 0.25%, 0.1%, 0.05%, 0.01%,
0.005%, 0.001%, 0.0005%, 0.00005%(W/v) F& &2
A Zs4T) 7 S8 9] 0.00005% &4 SAHL
T AL FEE F A7 dEel 1 olst T
£ B4 AT

BEstE AR HTE S 2 BN
o) A YgLdE AF HdstL
do] 283 AHENS W 32 ol £
A2 AXE ZAsE Aotk 4FAE o
fal.g 283 AT 7] gEo &4o] F2H
o2 AFsd FE7t YA &A He dol
AT AL AN & AL FRHAA 27)
S 2o A3} FEo] A2 FEdA o] Fo
A7) W &olch §qo] $H3| HFxH Fol=
Q& w9} & M-S YER AT

d8HZ ) $EY $94EE AFHA
(Whatman, Cat No 1002 185)0)) 231313 &9 o] &
23 2HE g AZH7| Aol AXFA7
(Micro Color Tester, TS-6FX color, Tokyo Denshoku)
2 A2 A5

3.
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o g9 FFAL Streptococcus mutans] A+ AY
Ao e 989 9FE 53 BFSASt 9
3 150C 2] AAE A W freezing vialol 2 H
 29) Streptococcus mutans JC2#-& A o] 37C
2 incubationA] A E A7) & vortexingd}] dean
benchol) A} 73l x] BAPS} Mitis salivarius agarol]
7tz At TA AN A Tl
2 AU R 2l Todd-Hewitt broth®} Nutrient broth
o] AE37 FEH WAE COz incubatorell A
A} Hl) 3k TH37C, CO: 10.0%). The & Ml A<l
g F& EA57] 98 Gram saindl 2 v 732
2 FAXI0008H) A F-Fstreptococcus) S e
sk

A} 30%, beef extract 0.1%, NaCl 0.2%, sulfisomi-
dine 0.15%¢] A WiXE FEL ALY
pHE 5622 w33t} Erythrosine, fluorescein, 4
L4 A 4035, Y 22N, 4 158 1g¥
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8l A 100mlol] ¥ ¥ S. mutans JC2 ul oFol - 0.1ml]
AEe &, G8F 2h £4& 37CM 24, 48, 72
N7 E MEEA 26N DALE §9
pHZ pH meter (Expandable lon Analyzer EA920,
Orion Research, USA)$} combination pH electrode
(Orion Ross®Electrode Combination pH Model 81-02)
2 &Asa+ ‘

ggdl, Z+ 87 1% THE 1% 43EY
40mlo] Smutans JC2 Wi % 0.1mIA & Y1 HE
27 £9E 37CAA 24, 48, 72A1 7 B Wi F
FHHA 24N 7 HA 22 G4 ) pHE pH meter
(Expandable Ion Analyzer EA920, Orion Research,
USA)$} combination pH electrode (Orion Ross®
Electrode Combination pH Model 81-02)2 78 3t
o

4.TH A

Fluoresceing A 913 YAl 40 @& tste
g PAE AAstgh A 803 & ) A8
o203 ¥ v gstch AAE S AF A 24
A7 2 A& S A Lotk wHEd S e
o HIE ¥, 7 959 1% $&9 5mE Pl BT
127 92T gt iAZE B2 e B
2 WL o Ajzo] A9 HiXA & WA v
st a9 gt 7| ol ha F
27 Y712 A 9L, WA, H9 A2,
3 9] 24 3el & HAste] A4 9] Zol] T 4
A%, 38EI), 28 @& D), W+ 4
oo Hriggoes, ds F4 A 1TA, 3
of 92 2z, sjot HS FHA S FHWY X
HAFY BAAHE 0B S, 14
(A 7AE 1/3 0]3p), 228(2/3 ©13h), 38 @3 °IHE
Zkzt ZAbsbe] 71887 127]) (R AFE AT
AL AR FUAFE StAch BAANE A
AE AEEd 144 8 B F ARATHA
+2 298 WP R oA FAEgY. €28,
Ago] B LA TEF W EZRE F AL 3
F3Q9¢ o e § 5 Adx2F FALHE
oAl 3718 thFig. 1.
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D st - () ol BT, () gto] mEelth, () Bl FH
2) 71€k 27} () O Aok - 49 ( )
2985% A %9 3.5 A FY
2H4 el A7) 24
uf - 4% |ae uf ¢
73_@_ A H 7 % U_?— - . uH_?__
B a5 2% | Sw g
ke e
A& B 3
3 | [ ]
4 GEER 4F 9 5. A&d F9
AWM # e A5 A A5
15| & s s
3 3
3 e
. A7MH 287

WS 71202 59 E o A7 DA vebd
LM = 1% 2T A fluorescein (110.38), 228 403
(98.24), EFF 2249251, A 13(83.60), ery-
throsine (82.02)0] 91, 0.1% =X oA fluores-
cein(91.27), A4 403.(66.86), erythrosine(64.03), &
3 2 E(6266), AN 15(5830)°]2.1, 0.005%
LA erythrosine(33.72), fluorescein (33.05), 4
A 405(2747), A 13(2253), EF 2E4(1593)
o] tiTable 1).

u}2}A, erythrosineS 35 E ol A A 3F7F 2L
AsToAM Fom, EF 2543 4 1525 4
A A5 Eol w8 A7t 29k, fluoresceins: A
SLoME AL FAou AAH g 7Ht A
A7t AL, AY 405E FE7F F7HSHAA ery-
throsine .t} 4§ X} 7} A VeLETH
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Streptococemus mutans JC2 #59) AF A4 ol T
3 9E9 93 A< A74E B, fluorescein
pH7L A& A48 1 erythrosine pH7F 28 &
g7t Aeol M HETZL 129 FolE 4R
o] 244 A ZNE EF 2EA ] 71 pH 3
ol BT 1 e A4 13, A 40359 &4
0191 thTable 2, 3). Fluorescein AHA 7} G714 <
m T goke AL AestyetE 4 Aol AY
gojpA] &L AL B o fluorescein Aol T
& AL 7ML Qo BYE, erythrosine™
Aa AL 7T e AL AT
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Table 1. Color difference analysis

Dye . Concentration DL* Da* e e
Erythrosine 0.0005% 7.66 473 -0.60 9.03
0.001 908 573 -1.62 10.86
0.005 -15.46 25.46 793 30.83
0.01 -1947 3552 -10.03 4173
0.05 -29.34 34.82 476 62.36
0.1 -33.83 57.36 243 66.63
0.25 -35.49 60.17 10.24 70.60
05 40.04 63.42 2201 78.16
1.0 4498 62.37 34.09 84.11
Fluorescein 0.0005% -14.52 -1.17 6.10 10.16
0.001 -1151 341 68 1381
0.005 -10.04 7.60 20.88 24.38
001 -1092 -13.02 33.79 37.82
0.05 1256 -12.03 63.83 66.16
0.1 -11.06 -1936 81.70 84.69
0.25 -10.56 -14.59 98.58 100.21
05 -16.26 574 104.46 105.87
1.0 2129 7.29 11272 114.95
Red No.40 0.0005% 856 3.16 0.96 9.18
0.001 -10.56 6.06 1.08 1222
0.005 -16.78 17.44 1.24 2443
0.01 -17.07 2332 2.75 29.03
005 -27.08 3469 14.84 46.44
0.1 -33.07 44,00 2477 60.36
025 41.10 51.93 37.84 76.28
05 4399 56.19 47.18 85.55
1.0 -53.24 63.42 60.77 102.72
Mixed Green 0.0005% 436 -1.73 258 5.35
0.001 6.55 249 967 791
0.005 -7.30 -7.68 9.90 14.50
0.01 947 -14.10 16.41 23.62
0.05 -1850 -30.69 34.60 4981
0.1 22112 -40.03 4362 62.86
025 -30.13 4831 52.76 77.62
05 -37.03 5151 57.78 8581
1.0 46.38 -53.77 63.28 95.11
Blue No.1 0.0005% -1233 278 0.81 12.66
0.001 -12.55 471 273 13.68
0.005 -1443 773 677 1771
0.01 -18.09 -13.83 -11.52 2552
0.05 2811 -1858 2657 4292
0.1 -34.30 -17.17 -3431 - 5146
0.25 4445 -1252 4350 6344
05 5299 421 52.09 74.43
10 6407 6.36 -58.38 8691

Dyes were penetrated to filter papers(Whatman, Cat No 1002 185) and measured by Micro Color T ester(TS-6FX cok
or, Tokyo Denshoku) in wet status.

18



O S0 U A5+ erythrosine®] 75%E A1
7h Bk A 1371 55S%EA T A E Bk
on EFZEM) 4EA I ol BA
403= 15%2A 7173 A th(Table 4). WebA], &
F9| gk A 4057} 7H4 WL erythrosineo] 7t
A 0 2 vYebgoh

718t Zzhol Atk $H+ erythrosine®] 35%=

A bR BT A 157} 20%2AM F HAE B

Table 2. Effect on acid production of S.mutans JC2

in pH 5.6 sucrose broth
‘Dyes 24 48 72hours Change
Erythrosine 604 593 584  +024
Fluorescein 741 735 733 +173
Red No.40 497 472 464 -096
Mixed green 524 511 454  -1.06
Blue No.1 546 530 483 -0.77
Control 5.18 469 418 -1.42

Mean from duplicate experiments

Table 3. Effect on acid production of S.mutans JC2
in 10% sugar solution
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AW gt oo 7h Ak A4AR 4
BE erythrosine©] Q2 1 o2 A4 15 0]l ot
(Table 6). Erythrosine® W A Al dE 7ol 24
Ao A 28 2ok AU, A 159 A4
4037 2 RN 159 TFEENNE 47} #
9] 3 2to] 7k A ATHP<0.05).

. P - Table 4. Taste of dyes
Dyes  ntiel 24 48 72hrs Change Urpleasant. Norral | Pleasant
Frythrosine 747 645 718 727 -020 ; NS B N % N
Fluorescein 824 823 805 805 -019 Erythrosine 15 75 5 2 0 0
Red Nod0 685 381 361 347 -338 RedNo40 3 13 17 & 0 0
Mixed green 597 368 372 380 -217 BlueNol 11 55 9 45 0 0
Blue No.1 625 428 416 420 -205 Mixed Green 8 40 12 60 O 0
Mean from duplicate experiments Chi-square : P < 0.01
Table 5. Sensation by dyes
T . Sensgtion(N) _ Total R
Erythrosine nausea(2), weak bitter taste(2), 7 35
slight burming sensation(1),
pain(1), astringency(1)
Red No.40 sticky and slimy(1), feeling as oil(1), 3 15
slightly brackish(D)
Blue No.1 bitter taste(2), nausea(1), 4 20
slight buming sensation or tingling(1)
Mixed Green tingling of the tip of toungue(1) 1 5

N = 20 (each group)
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Table 6. Degree of plaque and peliicle staining UE EX AT AL 713 A FAA 7
T Pegle T Pelice T g eythosined] 1T 1 T A4 15019
B s 2w, % A7k | % erythrosined] o1& 40| 7}
Erythrosine 313 049 224 046 A A5 Fol dUtkIable 7). 98 =X ¥
RedNo40 179 079 124 033 = A7+ & BE erythrosine® Y A Al <§ g_ﬂo}]
BlueNol 250 048 177 038 24 AT §98 2Ho)7k YAUL, 8 &
Mixed Green 1.75 039 143 033 Ao AN 139 AN 457k FT i}o]ﬂ-
ANOVA P<0.01 P<0.01 24 2 THP<0.05).
Green Red Blue Red Green Blue
Blue o X x 7.540] &Y
Eryth s ox

1SD, * : P<0.05 9E EX HId) HZ 714 AEA A A7)

dF = erythrosineo] Q2 71 the2 A4 150

Table 7. Degree of glnglval stalnlng

Erythrosine 231 056 15 0.54 078 055

Red No .40 1.21 0.17 1.02 0.05 0.19 0.15
Blue No.1 153 041 113 0.24 0.39 0.54
Mixed Green 1.31 0.27 1.07 0.17 0.24 0.29
ANOVA P<0.01 P<0.01 P<0.01

Red Green Blue Red  Green Blue Red Green Blue
Blue *
En/th * * ® * ® ® * P ®
LSD, + : P<0.05

Table 8. Degree of tongue

Frytrosine 382 019 287 059 095 061

Red No.40 257 0.74 1.19 0.24 1.38 067
Blue No.1 344 048 1.65 0.44 1.79 0.62
Mixed Green 2.85 0.62 135 0.54 1.50 0.59
ANOVA P<0.01 P<0.01 P<0.01

Red Green Blue Red  Green Blue Red Green Blue
Blue * * * * "
Ely[h * * ® ® * * ® # #
1SD, *: P<0.05
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Table 9. Plague index before and after toothbrushing
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_ Before After Difference
. Mean 5D Mean . 5 Mean SD
Erythrosine 11.03 403 356 276 748 343
Red No.40 3.28 317 0.41 0.62 2.87 3.20
Blue No.1 6.14 414 0.53 0.77 5.62 3.99
Mixed Green 2.94 3.03 053 093 241 2.64
ANOVA P<0.01 P<0.01 P<0.01
Red Green Blue Red Green Blue Red Green Blue
Blue * * * *
Eryth : . R . N N : . .
ISD, * : P<0.05

om F A7 ok £U5tHTable8). §& =
E A5 F AT F EF erythrosines} L] A
AE7H FA 159 A4 4057 HA 159 &%
ZEA 7V 24 HEo| A 247} £ g 2fol 7 9
ATHP<0.05).

8 R[HMZUX|

rir

AVAFUASE 24D A% F 2F e
= A
L.
3

3

ot o

sineo] 74 w4 JEGoH A 1 Al
A F AR =74 Y THTable 9). A& %
7 & BF erythrosines} WA Al @57
& 2ol 7k AT, AEA Aol AA 159} FHA
4037 2 AN 139 EF2ENT 47 {9
g 2}ol 7} A A THP<0.05).

do M2 qpy
o o

T 9 1%

V.

Opt

284 2] Uy AEAAY A E
AEFH7HE F9 FA A (food coloring agent)e]] &
o, 2] Yol A A = 145-9] BFEA L
o} 718t 9% o]l AA o Qloh BJEA M Mg
i d& ZelE2RE AZE AL 7Y Y
ALY ABEA FAE A22A F3lg Aol
B7] o vlwF 540 A AT AL LR
A A3 AHE-E FABE Aok 2] vhEhellA
H7tE BEA LY FRHE B4 35, =435 ¢
Fujgdola, AN 25, A 235 GFu)FH ol
3, AN 33, AN 15, AN 15 gFuFdel,
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A 282, AN 235 &R vlgdeld,
A 43 dRuigEeld, 34 55, &
ulEEel 3, A4 402 0l th

&H, vl A F Yok (Food & Drug Adminis-
tration, FDA)2] ZAA & -2 4 &+ FD&C Blue
No.1 (Brilliant Blue FCF), FD&C Blue No.2
(Indigotine), FD&C Green No.3 (Fast Green FCP),
FD&C Red No40 (Allura Red AC), FD&C Red No.3
(Erythrosine), FD&C Yellow No.5 (Tartrazine), FD&C
Yellow No.6 (Sunset Yellow), Orange B, Citrus Red
No.2o|th2, o] Z¢) A FD&C Red No.3 erythrosine
o 3 AN A S ABA] 9 A
02 Uekgo) w gl 199049 EDATH $5-4
3 Yeake) AA % 5874 ARy AE 9
S0k} sgEe) AHEEE Aol ta AHES TS
ZA 891, AFH W& el A= FDA7L 5
AANZ AALE EAISGA T ARS 7 AL f
A= 2 Yope. A9 FD&C Yellow No.8o| &
fluoresceind 3 7+ E 4 A 2= Q. Erythro-
sine (C:OHslOs)& fluorescein(C:OHR0s)S 2.5
N Ao M F 98E N 43S FA7 A

g4 43, 7
A 55 4R

9 & W(clastogenicity)ol] #H3+ BRI &
BIE F9 uko]dlol| A FH =40l
Vet Fluorescein#}k 1 sodium @
9] uraning HFE9 ApM EBJOR B
At AL A4 4059 A 15+ FAF
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I A AL dEA Aok A 40
Ho 28 A 45 o EA &
o] @ DNA ¢4 A goA FAFA ] gle
2 Yyeistthes Zo] FEEN s & U
gtk A4 155 Aol 9 DNASAO
RAT A T oo A AYFO T vjd s
o 5471 A9 otE7] wjFo] 54 ¥ AL
2 AZtE Ak

ALeds TH2EM 2 A L4 34
4% = u}=29] FD&C Yellow No.5o| 8 Fast™ Al &
£ tartrazine©| t}. Tartrazine2 E91H 0] 9} DNA &
A A FRAZEA 0 JAT AEZEE /LY BT
= ArEE 9tk FDAYE 19861 9 FD&C Yellow
NoS7F 19 2 19 o] 3te) v &2 A3 o
o7 S oty AEAR O U, Ao} of iy
el Bxlof gt FE LAEA o,
A e AE T F7EUlgo] AlE labeld] EAIFE
2 FulAo] e AE 22 98 ¢ vy
Hol A4 22X & HatA &gt

Kieser 572 4= 59| A LML E X AAM T
AR 2 A GE Aol A A LAAE 7]EL] |
HA T FAMAES v E EHFHQ) Rl
2 yehgow e st 959 MET 4
Zo307 HuESn ojE0] ARES 484
AE VN S #A FDAY $E B e
RE& AN 235, AA 33, 34 535, AA 135, 54
330|t}. ALY AFoll A= A A 23 amaranth T
Alol] FZoll ALE o Ad A 055 A
8913, 34 53 tartrazineS 1 A S AMEE A
Lo AP AAAN FEo] X)o7 FHE 7] o
H7] g Fol FA 1371 EFE TFREANE A}

TH2-T

ox W r® ol ok
i1 o (& rir

A

g3k

AWAZY B4R A8 2D A FY
2 A&7 23 FHAEA AA ) A3
of gtk

= Zo] @ Aoltt. spA T, A2l ¥ §
S

o FReE HEE AT GAY 7t A
23 A Aok 5t 2 A4y of 7 AR
e A2 A% 2AHE Q0 AT R

13., erythrosine, 0.1% %) A fluorescein, &4 40

22

3, erythrosine, T3+ 2248 A4 13, 0005% F =
o]l A erythrosine, fluorescein, &4 4035, 4 13,
B X2H 0 ZA(Table D, EF 2243 34 1
3= A4 S0 v& Axrt 2Aky, A4 40
3= ®27t Z718EA erythrosine X ok A A}7}
aA Jergeh 33982 fluorescein A A
zwo B4 2700l WREE AT o, 48
A 9] M7 2 AL A 403 9} erythrosine©]
B E 5 o

AANAA A g 5 AFYATE 5
o) 5HL QA AP AR} v w e} Th=A
Uehgoh X AAF9st 92 7h ZEA A4
A7 8% erythrosines} A 13 0] | . (Table
o), AR FHAFE AE&E AFd F BF ery-
throsine] 743 24 Legton A4 155 A4
A Ao T HA 2 A VERTHTable 9). vhekAl,
AAZ AN FLE FAAIE Yol E A
erythrosine?} 4} 1522 & 4 Ytk

Az A 2L dgo AT YA,
dE =¥ A% &3 A& N AsA Y
A7) GEE erythrosineo| 2 T thar A4 1%
olom, F A7+ 30| % erythrosined]] o} 3 24
o] 714 A 3HA Fo} AU THTable 7, 8). 1HEZE,
erythrosineo] AZ A& Z A7 3L 71 Ao L
g A&EE AL gy o g AAHE F o

A2 A AFAH BEst AT
AL TR wge] MASPEE AT
oM REs AAES A7 7t B Y7 W&l A
T Lo ZFAFA Fteh GF 9] I 2zt
ug dg AAtA, 89 T HA 40357} 7}
2 W3 erythrosineo] 7} Yl 2.2 VT
(Table 4), % 2}9] 7+zbdl] QloiX = EFEEH ]
744 %1 erythrosineo] 7H Vi A0 2 FAH
A tH(Table 5). 8¢ FgAd T AP
Streptococcus mutansE AL E A8 sgon,
fluoresceine kA o] 813} 2 erythrosine®
A AL AL QE ACE JegA T
ALA2EL FFAe) AY UTHTable 2, 3).
Baab £23} Marsh %% erythrosineo] &hd/d |
ATk RIS H T
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< erythrosine©] 2}-8-4 4o
9 AT SN 484150 et
sinecl] H]3} T 9-Fg A2 FHrEUTh A7
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