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Abstract: The quality of the products was investigated by analyzing fluorine content, pH, preservatives and
tar colors in 31 dentifrice products (6 items for children) and 15 mouthwash products (2 items for children)
marketed. It was intended to provide correct information to consumers by checking whether the standards and
product indications match. As a result of measuring the fluoride concentration, 26 dentifrice and 15 mouthwash
products contained from 48 to 1,472 ppm and from 85 to 225 ppm, respectively. Fluorine detection rates of
dentifrice and mouthwash products were 83.9 and 83.3 %, respectively showing similar levels. Of the 41 fluoride-
detected dentifrice and mouthwash products, 40 were 90.7~109.8 % of the displayed amount and suitable for
the fluorine content standard of 90.0 to 110.0 %, but one dentifrice was found to be inappropriate at 36.3 %
of the content indicated on the product. The pH of the dentifrice was 5.1~9.4, and the mouthwash was 4.2~6.2,
which met all standards. As a result of simultaneous analysis of the concentration of six preservatives, benzoic
acid was detected the most in 15 cases with a 30.6 % detection rate, sorbic acid was detected in 9 cases (detection
rate of 18.4%), and all four types of methyl p-hydroxybenzoate, ethyl p-hydroxybenzoate, propyl p-
hydroxybenzoate, butyl p-hydroxybenzoate were not detected. As a result of analyzing the concentration of 10
types of tar colors, six types including red40, yellow4, yellow5, yellow203, green3, and bluel were detected
in a total of 9 cases (2 dentifrices and 7 mouthwashes) with bluel being the most frequently detected. Detected
fluorine concentration, added preservatives and tar colors were consistent with the product markings and it was
well written on product packaging. The detected preservatives and tar colors were at a safe level due to low

risk compared to Acceptable Daily Intake.
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Table 1. HPLC conditions for simultaneous analysis of
preservatives

HPLC-PDA

Instrument (Thermofisher ultimate 3000RS)

Column Capcell pak MF-C8 (4.6x150 mm, 5 pm)
Detector Diode Array Detector
Wavelength 217, 235 nm, scan : 190~400 nm
Flow rate 1.0 mL/min
Injection vol. 20 uL
A : 0.1% TBA-OH
(0.1 % phosphoric acid) B : Acetonitrile
Time(min) A(%) B(%)
0.0 75 25
Mobile Phase 5.0 75 25
10.0 65 35
16.0 60 40
19.0 70 30
20.0 75 25
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Table 2. HPLC conditions for simultaneous analysis of Tar

colors
Instrument HPLC-PDA
(Thermofisher ultimate 3000RS)
Column Agilent TC-C18 (4.6x150 mm, 5 pum)
Detector Diode Arrary Detector
Wavelength 254, 420, 520, 620 nm, scan : 190~700 nm
Flow rate 1.0 mL/min
Injection vol. 20 uL
A : 10 mM ammonium acetate
B : Acetonitrile
Time(min) A(%) B(%)
Mobile Phase 0.0 95 5
1.0 95 5
25.0 50 50
27.0 95 5
30.0 95 5
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Table 3. The concentration of fluoride and pH in dentifrices and mouthwashes

The labeled Concentration of fluoride

Manufacturer Sample Origin Item Fluoride concentration of (ppm) (The percentage .Of pH
compounds . labeled amount of fluoride
fluoride (ppm)
(%))

A A-1 Domestic Dentifrice NaF 1000 983(98.3) 7.8
A A-2 Domestic Dentiftice NaF 1000 979(97.9) 7.7
A A-3  Domestic Dentifrice NaF 1000 972(97.2) 6.7
A A-4 Domestic Dentifrice NaF 1000 1031(103.1) 7.9
A A-5 Domestic Dentiftrice NaF 1000 1019(101.9) 8.0
A A-6  Domestic  Kid dentifrice NaF 597 596(99.8) 6.7
A A-7 Domestic Dentifrice NaF/MFP 1000 967(96.7) 8.8
A A-8  Domestic Dentifrice NaF 1000 1056(105.6) 8.0
A A-9 Domestic Dentifrice NaF 1000 1098(109.8) 7.9
A A-10  Domestic  Kid dentiftice NaF 1000 1048(104.8) 7.4
A A-11 Domestic  Kid dentifrice NaF 597 541(90.7) 7.5
A A-12 Domestic Dentifrice NaF 910 922(101.3) 8.1
A A-13 Domestic Dentifrice - - - 7.1
B B-1 Domestic Dentiftice NaF 1000 952(95.2) 6.7
B B2  Domestic Dentiftice NaF 1000 1039(103.9) 8.4
C C-1 Domestic Dentifrice MFP 1000 981(98.1) 8.6
C C-2 Domestic Dentifrice MFP 1000 954(95.4) 9.4
C C-3 Domestic Dentiftice MFP 1000 913(91.3) 8.7
C C-4 Domestic Dentifrice - - - 5.1
D D-1 Domestic Dentifrice MFP 1000 963(96.3) 6.9
D D-2 Import Kid dentifrice NaF 500 543(108.5) 8.0
D D-3 Domestic Mouthwash NaF 90.5 89(98.5) 49
D D-4 Domestic Mouthwash NaF 90.5 91(100.2) 49
D D-5 Domestic Mouthwash NaF 90.5 88(97.2) 49
D D-6 Domestic Mouthwash NaF 90.5 91(100.3) 4.9
D D-7 Domestic Mouthwash NaF 90.5 87(95.9) 5.8
D D-8  Domestic Kid mouthwash NaF 220 218(99.2) 49
D D-9  Domestic Kid mouthwash NaF 220 220(99.9) 49
E E-1 Domestic Dentifrice MFP 132 48(36.3) 6.7
F F-1 Domestic Dentifrice NaF 995 1054(105.9) 8.7
G G-1 Domestic Mouthwash NaF 90.5 85(94.4) 6.5
H H-1 Import Mouthwash NaF 220 224(101.8) 42
H H-2 Import Mouthwash NaF 220 225(102.3) 44
H H-3 Import Mouthwash NaF 220 206(93.6) 42
H H-4 Import Mouthwash NaF 100 101(100.8) 43
H H-5 Import Mouthwash - - - 43
H H-6 Import Mouthwash - - - 43
H H-7 Import Mouthwash - - - 42
1 1-1 Import Dentifrice MFP 1450 1330(91.7) 7.3
I -2 Import Dentifrice NaF 995 995(100.0) 7.8
I 1-3 Import Mouthwash NaF 90 90(99.9) 6.1
I I-4 Import Mouthwash NaF 90 90(99.9) 5.8
J J-1 Import Kid dentifrice NaF 1450 1472(101.5) 7.6
J ]2 Import Kid dentifrice NaF 1000 1049(104.9) 7.8
K K-1 Import Dentifrice NaF 923 927(100.4) 7.8
L L-1 Import Mouthwash NaF 90 95(105.0) 6.3
L L-2 Import Dentifrice - - - 6.4
L L-3 Import Dentifrice - - - 6.4
L L-4 Import Dentifrice - - - 6.4
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detection frequency

Fig. 1. Detection frequency of fluoride concentration in
dentifrices and mouthwashes.
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Fig. 2. Classification according to fluorine compound type
in dentifrices and mouthwashes detected.
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8.0~9.0 X|2F 97, pH 7.0~8.0 I 2F 127, pH 6.0~7.0
2k 87 T+EH %A 371, pH 5.0~6.0 X<k 1744
53 A 27, pH 4.0~5.0 TF5 A FA A 137 0]
ATHFig. 3). T FA = BF Aoz ofba~oF
gz gl X ofel| HlE) pHF WS & UL
2ok} FEAFA Q] pHE AF2 E5357150) ¥A
H 7120l 25 Aesisich

40750
50760
6.0%7.0 m mouthwash

pH  dentifrice

7.0~8.0

8.0~9.0

detection frequency

Fig. 3. Detection frequency of pH in dentifrices and
mouthwashes.
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33. HEN 24

331 7= 43

BZEA] 632 HPLC-PDAR 4] #2493 A3} ~2
WAL oba gRA vlebS A a2 b e SRS A w2 AT
g, getSAlRAE 2 Y SRS AR E O] A
2 16% o2 AEE A3 (Fig. 4) 0.50~20.64 mg/L ¥
A elle TRl RS Zdste] A S &
Jetdom Aol ARATE Z12F 09999 ooz
%53 AANZ BRATHTable 4). 2+ REA S HE3HA
o} AHIA = 22WAF 0.023 mg/L, 0.070 mg/L, S
FAF 0034 mg/lL, 0102 mg/lL, TSz g
0.013 mg/L, 0.038 mg/L, FEFSA I Y 0011 mg/L,
0.034 mg/L, detSA M2z 2 0,023 mg/L, 0.069
mg/L, SEFSAZAEE 0,010 mg/L, 0.031 mg/Lo] A
3, 659 BHEATE FRE] IR 2 T Aol
BEEELS FUkele sees A 2, 42Nt
10129 %, SF213FAE 9990 %, 3}e}-S-A] el z 2k el
99.69 %, TS A Wz Y 101.94 %, TEkSA19
ZAZ R 102.08 %, FEHSAMRAEE 10132 %
2 AOAC 7tol=glQl®e] 3l¢& HHA 80~115%

d

Table 4. LOD, LOQ and recovery rate of preservatives

332 BEN gzt

2| A 31EE (U)X 6F S X3h oA F
A 18EZ (ool 5 A 285 x3he ez
Sk A3} kA gRAk

6590 BHEA FHFS TA &
Xk 64 FEHPA 91 F
SER /P Bol HAEHNL, A=Wk 13 TA
IAHEE 184%)lA HEEHAUTE kS A 24
g, geSAMIRA Y, SetSAMI Az 2| Tet
SAMIZARY 5 43S BF HAEEXA] &9dt) X eF
2317 F 670] AEH] AEE 194 %= HEA
ARg-o] A2 Ho YRR, FFH A= 180lA 25
AZ= o] MBELH e IR ZE BEAE Bol A}
£33 ASS & F UATh HEE HEAY s2e
| ekl A FA)BEAL 0.050~0.254 %, T-% Aol A <k
218FAF 0.145~0.197 %, 22812} 0.035 ~0.074 %)L
W (Table 5) X 23 F5AFA N AEH Ha kel
staFo] AZNIAHETE YA H o2 =9t} oo x| <k
17l A ekl gkrto] 0254 %2 7HE =4 HAEEHU

R

Preservatives LOD LOQ Linearity Recovery rate + RSD
(mg/L) (mg/L) (R (%)
Sorbic acid 0.023 0.070 0.9999 101.29 + 0.21
Benzoic acid 0.034 0.102 0.9999 99.90 + 0.08
Methyl p-hydroxybenzoate 0.013 0.038 0.9999 99.69 + 0.24
Ethyl p-hydroxybenzoate 0.011 0.034 0.9999 101.94 + 0.19
Propyl p-hydroxybenzoate 0.023 0.069 0.9999 102.08 + 0.31
Butyl p-hydroxybenzoate 0.010 0.031 0.9999 101.32 £ 0.47

100.04

UV_VIS_1 WVL:217 nm

87.5

75.0

62.5

50.0

Absorbance [mAU]

37.5
1

25.04
| sorbic gcid - 41487

12.5

| benzoic acid - 6.103

methy! p-hydroxybenzoate - 6.730

| ethyl p-hydroxybgnzoate - 9

Propyl p-hydroxybenzoate - 11.890
14 butyl p-hydroxybenzoate - 14.420

0.0 255 50 75

10.0
Time [minl

Fig. 4. Chromatogram of a spiked mouthwash with six preservatives.
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Table 5. The concentration of preservatives in dentifrices and mouthwashes

Concentration of preservative

Preservative type Detected (%) (The percentage of

Manufacturer Sample Origin Item labeled on the .
product preservative labeled an}ount of
preservative (%))
A-1 Domestic Dentifrice - - -
A-2 Domestic Dentifrice - - -
A-3 Domestic Dentifrice - - -
A-4 Domestic Dentifrice - - -
A-5 Domestic Dentifrice - - -
A-6 Domestic Kid dentifrice - - -
A-7 Domestic Dentifrice - - -
A-8 Domestic Dentifrice - - -
A-9 Domestic Dentifrice - - -

A-10 Domestic Kid dentifrice - - -
A-11 Domestic Kid dentifrice - - -

A-12 Domestic Dentifrice - - -

A-13 Domestic Dentifrice - - -

B-1 Domestic Dentifrice - - -

B-2 Domestic Dentifrice - - -

C-1 Domestic Dentifrice - - -

C-2 Domestic Dentifrice - - -

C-3 Domestic Dentifrice - - -

C-4 Domestic Dentifrice - - -

D-1 Domestic Dentifrice Sodium benzoate  Benzoic acid 0.050 £ 0.000(98.6)
D-2 Import Kid dentifrice Sodium benzoate  Benzoic acid 0.254 + 0.006(100.0)
D-3 Domestic Mouthwash Potassium sorbate  Sorbic acid 0.072 £ 0.001(96.9)
D-4 Domestic Mouthwash Potassium sorbate Sorbic acid 0.073 £ 0.000(98.4)
D-5 Domestic Mouthwash Potassium sorbate  Sorbic acid 0.035 £ 0.000(93.4)
D-6 Domestic Mouthwash Potassium sorbate Sorbic acid 0.074 £ 0.001(99.7)
D-7 Domestic Mouthwash Potassium sorbate ~ Sorbic acid 0.072 £ 0.000(96.2)

D-8 Domestic Kid mouthwash Potassium sorbate ~ Sorbic acid 0.061 £+ 0.001(82.2)
D-9 Domestic Kid mouthwash Potassium sorbate Sorbic acid 0.060 + 0.001(80.7)

T OmMmQOUOUoOUoOUoOoOoOoooQ®@BEBBB>>>>> > > > >

E-1 Domestic Dentifrice Sodium benzoate  Benzoic acid 0.167 = 0.001(98.8)
F-1 Domestic Dentifrice - - -

G-1 Domestic Mouthwash Sodium benzoate  Benzoic acid 0.167 + 0.003(98.8)
H-1 Import Mouthwash Sodium benzoate  p 1 Gacid  0.152 + 0.002(97.4)

benzoic acid

H-2 Import Mouthwash Sodium benzoate g i acid  0.149 + 0.005(96.3)
benzoic acid

H H-3 Import Mouthwash Sodium benzoate g Loacid  0.148 + 0.002(98.6)
benzoic acid

H H-4 Import Mouthwash Sodium benzoate g Lo acid 0,149 + 0.002(99.6)
benzoic acid

H H-5 Import Mouthwash Sodium benzoate  p - acid 0,145 £ 0.005(957)
benzoic acid

H H-6 Import Mouthwash Sodium benzoate  p G acid  0.145 + 0.004(92.6)
benzoic acid

H H-7 Import Mouthwash Sodium benzoate  p Lo acid 0,146 £ 0.002(97.5)
benzoic acid

jas)

I I-1 Import Dentifrice - - -
I 12 Import Dentifrice - - -
I I-3 Import Mouthwash Potassium sorbate  Sorbic acid 0.032 + 0.002(85.6)
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Table 5. Continued

309

Preservative type
labeled on the
product

Detected
preservative

Concentration of preservative
(%) (The percentage of
labeled amount of
preservative (%))

Manufacturer Sample Origin Item
1 14 Import Mouthwash
J J-1 Import Kid dentifrice
J J-2 Import Kid dentifrice
K K-1 Import Dentifrice
L L-1 Import Mouthwash
L L-2 Import Dentifrice
L L-3 Import Dentifrice
L L-4 Import Dentifrice

Potassium sorbate

Sodium benzoate
Sodium benzoate
Sodium benzoate
Sodium benzoate

Sorbic acid

Benzoic acid
Benzoic acid
Benzoic acid
Benzoic acid

0.031 = 0.001(83.9)

0.197 + 0.017(-)
0.152 + 0.015(-)
0.148 + 0.016(-)
0.154 + 0.001(-)

o, ojHo| T A FAQRA)NA A=HlAte
0.060, 0.061 % A& AT 2 F 2] A <
A 2 AEHE rEEF 03 % ©]3), et
AWz g 02% o]l kA Wz
02 % oldtol T A= Witz wlzqt
03 % ol&f, Al zAME 029% o]3l, 3L
MEZAZE 029% °]3}, A=W A=wadE
ENAYEF 0.6 % °lH Rt 2)E 742
=t A& Ay LA A e BF HES

LY

byl
v hyd

Iz
il
o g do N

<
I

3
2

BEA7F AEE AFX T 613 +5HHA 187)
= 20709 AFe] FE3 715 7A=Y e Y95}
Fo| BEA I vms)] B AL 80.7~100.0 %
2 HEA S T 7150 TN 80.0~1200 %S =
sttt o] 579 AFAFo|ME X<t 598 F 1
EA 2 A iz e, Z28)S AH8-3 X9
2 2685, MZIJEFS AMES Xk 14552
2 gdEgAj R o] XA E] BEAZ Ho| ALE
23 o 9 g 5] AFAHME E5H
A 2870 7 2471004 A RAN MY, Z29),
otagkate] AEEJT A 579 AFAFoNM = +
5EE T gdEtSAul Y 388 A2

ol

24| 317Xk 671)T TFEH A 1871(]
Aol oA ZA 27) T AFoll A" BEAI R
AEo] e AEL XN 613 FEHEA 187 &
2470|193 2574 L BEA 7} FFEo] UA R
EAES] AUATh Xk TEH A L] HEAS
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ato] FAIAR S WlaLgk A3 Al Fe] BEA7F 2]
wo] A &2 AF 25702 FAARI LA sHA A
SHA okal BEAVE AEE AF 240 AlF
FAE BEAS FR7F LA ookl F FAI
3 A mE F557 B FEAALS 7]
AE 8-S FIEAEE, BEA, BEAL
Al FE com 2R e W S
= FRAES AT FH FA e 7
A=l Aol fEEal

FYAE nEA BAVL G olR

N R
o o fu T oy

L)

f
¥ L |o

S

<

K

HE

FA4% 5 =AML 9% HPLC-PDAR 54 &
A3 A3 FA4T, HA25 1023, 55, 3
MN405, HA27E, HA3E, AT, HA359] 44
2 208 oW E HEHAIL(Fig. 5) 0.20~4.67 mg/L
A W 509 sReX HFAE 26t Ad8E
gelstgon, A AFASTE 22 09976 ©)7d
02 453 AxE HATHTable 6). 32035 += 671
o] # A7 18% o= HEHJL(Fig. 5) 0.29~5.81
mg/L H9 Wl 57019 FEolA AL 2HAste] 7
ARE st o Aede AT E 099982
Y58 AFNE BATHTuble 6). ZF EF2 A 0] HAZES
Ao} A A= F445 0.020 mg/L, 0.060 mg/L,
A2 0.025 mg/L, 0.075 mg/L, 21025 0.010 mg/L,
0.032 mg/L, 38535 0,027 mg/L, 0.083 mg/L, 24035
0.047 mg/L, 0.143 mg/L, 2412273 0.039 mg/L,
0.119 mg/L, =233 0.093 mg/L, 0.283 mg/L, F¥1%
0.089 mg/L, 0.271mg/L, D335 0315 mg/L, 0.954 mg/
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UV_VIS_4 WVL:254 nm
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=
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N yellows ”-jjé 18.127

re

g 50.0 ' 11.350 red3
2 red227
< 375 !

5516 16.107

15613 pluer o
3 rl
125 grssn f‘\ ﬂ !
0.0 ; vt B
5.0
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Time [min]
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UV_VIS_1 WVL:420 nm

100

2 - yellow203 - 9.080

80+

60
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Fig. 5. Chromatogram of tar colors: A is a mixture of 9 tar colors and B is yellw203.

Table 6. LOD, LOQ and recovery rate of tar colors

Tar colors LOD LOQ Linearity Recovery rate + RSD
(mg/L) (mg/L) (R (%)

Yellow4 0.020 0.060 1.0000 99.98 + 1.57

Red2 0.025 0.075 0.9999 99.61 + 1.29

Red102 0.010 0.032 0.9999 100.34 + 1.25

Yellows 0.027 0.083 0.9999 99.98 + 1.14

Red40 0.047 0.143 1.0000 104.75 + 1.55

Red227 0.039 0.119 0.9999 95.05 + 2.74

Green3 0.093 0.283 0.9976 100.81 + 2.12

Bluel 0.089 0271 0.9999 100.97 + 1.91

Red3 0315 0.954 0.9999 100.42 + 2.62

Yellow203 0.021 0.065 0.9998 93.74 + 2.66
L, 3412033 0.021 mg/L, 0.065 mg/Lol AL, 10F2] GG T 1059 =L TS E4% 243 g
B2 A4 7} FHirEo] UA e T FA I 2 ENA7L AEE AFS X 27, FEHEA 772
2 BEEAS Hrlete] 35S (Tuble 6) 23S 2 2 F 9o, of™olX|oF 1719 FM157} HE
3} 93.74~ 104.75 %= AOAC 7Fol =gkl el 34§ HAth AEE MAE HM4035, 4T, FA5T
2120 80~115 %ell RH3I3iTt. FA2035, 35, 1S 5 7] FFA2H o
< o%FE Tl HEE 4 A9E 2343 &AL R
342, Ef2MA afgt ARg-o] 7Hssk Mot T HAle] ElEA
XA 31EFE (U)X 675 X3 ToHHF EE2 3889 %= Ao BIEMA AEE 645%1E
A IBFEEHFFHHA 2% 5 2THS ez o} 6] =R ol FFAHTA Y] B2 L ALE H
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w mouthwash

m dentifrice

detection frequency
w

yellow4 redd0 yellow203 bluel green3

tar color

Fig. 6. Detection frequency of tar color in dentifrices and
mouthwashes.

F MolA 7 ol % gﬂ
=2 35 7F AlE 7RolM AEEASH 4 203
37 AF 37X HAEEATHFig. 6). XI2FAl B+
= 2] &) ]:;q]oﬂ /\]“9_6‘]- 021— Z—]AH 2@9} z%z}ljl 10235_7}
ﬁi% x-“—tf!_t HAME]‘-
271 B2 2o) A EAE A

rlo

#F 271

I FFHHA 77 5 F 97U Ef =N AT } A 7}
HA] ke AEL 40A0IUTE B A=
RAe W B2 AEEA G2 AFS A Wﬂ
I A A AEHA B, AEE AFS 7L
BEAE E2A 49 FRIF AX St AT fE5EHL
U= XA 9 TEHIAE AHSE EBFEAAE AFE
of & EAISHL eS¢ F AT

AEFo] 7 =& Mihs HAIEE 0.000024~
0.000625 %1 AT FHA3EE 0.000003~0.000488 %, 3

A2035 = 0.000048~0.000458 % AZHJoH, A=
H AL BF YEE oekE Fo AMEEHE B2

o W= YFFE F BF 0.1% °F= 3
Frat stk Table 7). BFEA 27 AEE AFRF 22
I FFHEA 77) T R AFe] FESIES 7
AH o] P YFoFE ] = A ek} v Z3gLS
) 479 AEL AEFE] 81.0~114.5%= 2 F3+S]
A wk 3700 AEFL AT 797, 100%, M35

69.7 %= ‘d.-eg_g],:%‘-q t:;}‘ Tq— ‘4'0]- 7(]_0]7}. O]Oi]:}

-

1d "ot

35. HEXN} EfEMA0l ofH
Hi T TEAEAN 22

BEAZF AEE HL

Table 7. The concentration of tar colors in dentifrices and mouthwashes

Tar color type labeled Detected

Concentration of tar color (%)
(The percentage of labeled

tar color
amount of tar color (%))

on the product

Manufacturer Sample Origin Item
A-1 Domestic Dentifrice
A-2 Domestic Dentifrice
A-3 Domestic Dentifrice
A-4 Domestic Dentifrice
A-5 Domestic Dentifrice
A-6 Domestic Kid dentifrice
A-7 Domestic Dentifrice
A-8 Domestic Dentifrice
A-9 Domestic Dentifrice

Kid dentifrice
Kid dentifrice

A-10 Domestic
A-11 Domestic

QU0 w®mP> > > > > > > >

A-12 Domestic Dentifrice

A-13 Domestic Dentifrice
B-1 Domestic Dentifrice
B-2 Domestic Dentifrice
C-1 Domestic Dentifrice
C-2 Domestic Dentifrice
C-3 Domestic Dentifrice
C-4 Domestic Dentifrice
D-1 Domestic Dentifrice
G-1 Domestic Mouthwash
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Table 7. Continued

Tar color type labeled Detected

Concentration of tar color (%)

Manufacturer Sample Origin Item (The percentage of labeled
on the product tar color
amount of tar color (%))
D D-2 Import Kid dentifrice Bluel Bluel 0.000024 + 0.000003(10.0)
D D-3 Domestic Mouthwash - - -
D D-4 Domestic Mouthwash - - -
D D-5 Domestic Mouthwash - - -
D D-6 Domestic Mouthwash - - -
D D-7 Domestic Mouthwash - - -
D D-8 Domestic Kid mouthwash - - -
D D-9 Domestic Kid mouthwash - - -
E E-1 Domestic Dentifrice - - -
F F-1 Domestic Dentifrice - - -
Red40 Red40  0.000117 + 0.000001(85.8
H H-1 Import Mouthwash Bluel Bluel  0.000025 = 0.000001%79.7;
Green3 Green3  0.000003 + 0.000000(69.7
H H-2 Import Mouthwash Yellow203 Yellow203  0.000213 + 0.000001((1 03.6))
Red40 Red40 0.000290 + 0.000002(85.4
H H-3 Import Mouthwash Bluel Bluel  0.000065 + 0.000000281.03
Green3 Green3  0.000099 + 0.000000(98.6
H 4 Import Mouthwash Yellow203  Yellow203 0.000048 = 0.000000§96.4§
H H-5 Import Mouthwash Green3 Green3  0.000488 + 0.000002(97.7)
H H-6 Import Mouthwash - - -
Green3 Green3 0.000196 + 0.000005(103.0
H H-7 Import Mouthwash Yellow203 Yellow203  0.000458 + 0.000001%1 14.5;
1 I-1 Import Dentifrice - - -
1 I-2 Import Dentifrice - - -
1 I3 Import Mouthwash - - -
1 I-4 Import Mouthwash - - -
J J-1 Import kid dentifrice - - -
J J-2 Import kid dentifrice - - -
K K-1 Import Dentifrice - - -
Yellow4 Yellow4  0.000412 £ 0.000001(-
L L1 Import Mouthwash Bluel Bluel  0.000300 + 0.0000038
L L-2 Import Dentifrice Bluel Bluel 0.000625 £ 0.000012(-)
L L-3 Import Dentifrice - - -
L L-4 Import Dentifrice - - -

HIAF 0.744 mg/mL, QP2 EF2F 1.674 mg/mL, =] 2FollA]
Q2 gFAE 2.542 mg/mLol A3, A FANF 602 kg
o2 AY =A HEdE +3H A 1€ 10 mL 4
23], Aok 19 1 g¥ 3§l AHE = 7 el 100 %
FrEUL 7S W, dYFF=EFS 75
FA A AEHAF 0247 mgkgb.w./day, 234
0.556 mg/kgb.w./day, X|<FollA] Qtal&4t 0.127 mg/
kgb.w./dayl 2 YA F & 71 H RS o
Qe =7} 225, 11.12, 2.53 %(Tuble 8)= ohﬂ A8 -
H7F e Aoz AdEn 3 48 5 EfEAAL S

N

¥ 0.003~0.006 mg/mLe] 2L

AP H#AF 602 kg% 71 gi TEAHA 1d
3l

=

.002 /kgb w/dayi ]9 Fe F=Fol)
E3st o g Ae] dAAHHEHe] 7E
B

=) AARREEF 7153

P

o SIS EE 0.00~033 %= vi$- Sol ¢t
A% EolPhaL @ 5 SAK(Tuble 9). Ao AHE- &
A¢E Fwe] BANL FFHFAE 302 F= 7}
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Table 8. Risk assessment of preservatives detected in dentifrices and mouthwashes

Preservatives ltem Highest detection ADI? EDI? % ADI
concentration (mg/mL) (mg/kgb.w./day) (mg/kgb.w./day) °
Sorbic acid Mouthwash 0.744 11 0.247 2.25
Benzoic acid Dentifrice 2.542 0.127 2.53
Benzoic acid Mouthwash 1.674 5 0.556 11.12
a) Acceptable daily intake (mg/kgb.w./day)
b) Estimated daily intake (mg/kgb.w./day) = Highest detection concentration (mg/mL)>x20 mL or 3 g/60.2 (kg)
¢) % Acceptable daily intake = (EDI/ADI)*x100
Table 9. Risk assessment of tar colors detected in dentifrices and mouthwashes
Highest detection ADI? EDI? o o
Tar colors ftem concentration (mg/mL) (mg/kgb.w./day) (mg/kgb.w./day) /6ADI
yellow4 mouthwash 0.004 7.5 0.001 0.02
red40 mouthwash 0.003 7 0.001 0.01
yellow203 mouthwash 0.005 0.5 0.002 0.33
bluel dentifrice 0.006 12.5 0.000 0.00
bluel mouthwash 0.003 12.5 0.001 0.01
green3 mouthwash 0.005 25 0.002 0.01

a) Acceptable daily intake (mg/kgb.w./day)

b) Estimated daily intake (mg/kgb.w./day) = Highest detection concentration (mg/mL)%20 mL or 3 g/60.2 (kg)

¢) % Acceptable daily intake = (EDI/ADI)*x100

T owo] Yu2 AAZ HEA S} g2 40 95
= U vobd Zlolet Az

bt

FEE L Ae XA 31EEN FSH LA 18EE
TS S48 A Xk 26710014 48~1,472
157004 85225 ppme] E4AZ

=
=
HEE Ao 24 FRHFS BF

[
TZAHHA 41714 F A 149] 363 %= E4TH
712 90.0~110.0 %Xt} wj§- Yol FA TS el
3, 40718 90.7~109.8 %= 71Fo] At B4
7t AEE A gAY} FEHFAE BEAYER EFQ
EEFS Bol ARSI AT 659 HEA FH
FS TA B A3 ke X ¢F 6713
HEA oA F 157004, 22014

oM AEHNH, sepEA A Y, SfekEAE
5

Ao Sk S A AL, b AR Y
4B BT AEHA Wth AN TR
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