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Abstract

Analysis of Oral Health Efficacy and Biosafety of

Camellia (Camellia japonica L) Extracts

Hwang Yu Hee
Advisor: Seong—Yong Moon, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

This study evaluates the antioxidant and anti-inflammatory effects of
camellia leaf and flower extracts. The safety evaluation was conducted
through oral administration to rats, and the potentiality of the extracts as oral
health products was analyzed.

The antioxidant activity of 709 ethanol extracts of camellia leaves and
flowers was analyzed by four methods. As a result of confirming the ABTS
radical inhibitory effect of the camellia leaf and flower extracts, the inhibitory
effects of 96.66 + 0.84% and 97.17% were confirmed in the camellia leaf and
flower extracts at a concentration of 1 mg/ml respectively. In addition, as a
result of analyzing DPPH radical scavenging activity, it was confirmed that
the inhibitory effect was 93.71% in the camellia leaf extract and 63.50% in
the camellia flower extract at a concentration of 1 mg/ml. As a result of
confirming the SOD-like activity, the activity was 44.27% in the camellia leaf
sample at 5 mg/m¢ concentration and 23.69% in the camellia flower sample at
5 mg/ml concentration. As a result of analyzing the total polyphenol content
and the total flavonoid content in order to determine how much of the above
antioxidant-related compounds are contained in the camellia extract, the total
polyphenol content in the camellia flower sample at a concentration of 1

mg/m¢ is tannic acid standard. As a result of measuring as a curve, the

Collection @ chosun



flavonoid content of 139.96 + 0.75 pg/m¢{ and naringin as a standard curve
was measured as 53.70 + 257 pg/ml. In addition, mouse macrophage RAW
264.7 cells were used to determine the anti-inflammatory activity of camellia
extract. As a result of treatment with 1, 5, 10, 20, 50 and 100 pg/ml of
camellia leaf extract on cells induced by LPS, NO production up to 3.37, 2.71,
2.66, 254, 2.10 and 1.41uM, respectively, by concentration In the camellia
flower extract, it was confirmed that NO generation was suppressed to 4.63,

4.25, 3.77, 3.49, 2.03, and 1.51uM, respectively,

In addition, in this experiment, in order to verify the biosafety of the
camellia extract, rats were used as experimental animals, and the non-toxicity
of the extract was confirmed by oral administration. No dead animals were
observed in all test groups during the experiment. Also, no specific general
symptoms were observed in all test animals during the experiment. As a
result of body weight measurement, in one case of the female 1,000 mg/kg
administration group (G3-31), the body weight on the 14th day after
administration of the test substance decreased slightly compared to the 7th
day after administration. In other test animals, normal weight gain was
observed. As a result of statistical analysis, no significant difference in
welght was observed between the groups in both male and female test
groups. As a result of autopsy at the end of the experiment, no peculiar

macroscopic findings were observed.

The experimental results, verified that natural products derived from
camellia leaves and flowers are valuable as natural oral care materials and
can be safely administered in vivo. Camellia extract is expected to be
available as a plant-derived natural material for various oral health
products, which will be increasingly used in future. Therefore, camellia,
which i1s a special plant in the Honam Korea region , will provide added

value to the natural products industry.
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Al 2% AdAE R By
147 Az 2 59 389 Az

ATl AREE AR TWuy i 22§
Wps ek xol A A AHskAT AF G sy 2
aeolA Axste] Z43 F Aol AHEEdn. EWuy A 2o FEEL 2
A& 200 goll 70% Al €& 275 7hsto] Ad2oA] T2A1%F &

&S filter paper (Whatman No. 2, Whatman International Ltd., Maidstone, England)
2 o 7}3te] 40°Col A 75 3=(Rotary evaporator R-24, Biichi, Flawil, Switzerland)
sto] TA7AZ(PVTFD 100R, Ilsin Biobase Co., Kora)dte] A #7b2 W3 Bs)

3ot
2. 39 F&E9 disFy 4
7}. ABTS radical 2A&A &4

Ne=(70%)= &M= F

e

3 Tl W oz =Z5ol ABTS radicalS o] &3 341

3lel =AHS Re 59 WWel ABTS' cation decolorization assay'y< 27 W3 8}o]
o3 ol Z2A3AY. 7.0 mM ABTS (2,2’ -azino-bis(3-ethylbenzothiazoline—6-

sulfonic acid)®} 245 mM potassium persulfate 84S 1 : 1 H &2 £ 3&to] A9
oFal AlEfoll A 12A17F o] A} WkS-Eo]l ABTS %ol&S AAAIA +A3E F uksdl
flo] 730 nmolA FFE 0.7 + 0.027F ¥ == PBS (potassium phosphate buffered
saline, pH 7.4)%2 343ttt ¥ ABTS 2tz €9 180 woll =¥ A& 20 ul
£ H7bstol 2o oA AHelA 1523 B 5 750 nmell A FHEE 57
2tk ABTS radical 27 &4 H]&(ABTS radical scavenging activity)< A& 5
bl thE A s 7o HE the S o] &sto] ALkt

Jm

Olr
-

jatoll

ABTS radical scavenging activity (%)

= [ 1 - (value of absorbance sample / value of absorbance control)] x 100

_3_
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Y. DPPH radical 2484 &4

FZEE9 DPPH radical 2245 ot dibst=S &8t 93k
tol 2A319t”. DPPH (2,2-diphenyl-1-picrylhydrazyl) &
absolute ethanol (99.9%)° 1 mM< FE= £l v DPPHO &9 FE&E Al

119 v&=2 2H7F 100 WA H7bske] A2oA 151 §Eg-A1Z1 § 517 nmeol A
SHEE A8 AR BRI gk A5 #HUMY 3% ¥ 2 DPPH radical

=]
4 (DPPH radical scavenging activity)< Th23 22 2]o] 2]3}o] AAksl$ ).

DPPH radical scavenging activity (%)

= [ 1 - (value of absorbance sample / value of absorbance control)] x 100
. SOD A &4

EZwol Wl =14 o] SOD(superoxide dismutase) FFAFEHA S Marklund 59 W

=

B

ol wa} Fagsz As A7)E WSS Euds pyrogallol?] AAHFS A3l
SOD frAHg o Jepel, suel 9 2 FZ A8 2 meol Tris-HCl9] $58

(50 mM Tris + 10 mM EDTA, pH 85) 3 m{3} 7.2 mM pyrogallol 0.2 mlS 3 7}3sto]
Ao 1027F vHEA1Z1 & 1IN HCI 0.1 mE 7hste] wbgS AAA| 712l whe-

= -1

ofy

A8kl pyrogallol] ¥ 420 mel A Ak SOD FAHEY S ARl AT
S} RHATY FRE Ak

LHERA 2L e

o
filo

MR (%)% sl theel oske] SOD AR

SOD-like activity (%)

= [ 1 - (value of absorbance sample / value of absorbance control)] x 100
. % Zelds 9B 4F A

%uﬂo

d}

ol i1
-1 3T = =

"
iy

2o sFEo e gakst sketE<Ql E2 ¥ = (polyphenol) &
X

£ Folin-Ciocalteu’s Al ¢Fo] #=4 3}stEol s 3H ¥ o

o NF

o Moz w
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5 98 E ol 43 Folin-Denis WS 3839 A8, 1 mg/me &
22 70% e FEE AIE 50 pel AAF 650 u
< Hrbete] #Z £Fg T ARoA 3®ZF WEAIFHT o]F FF 10% sodium
carbonate (NayCOs HA7bsteo] &3 o 37T

o
-1 =
FS-A1 71 3 725 nmoll A B EE SAST ol HIEAIR
A

0, Folin-denis reagent 100

o
x|
o
ofo
2
—
S
o
=
~
o
2,
¥
—
oy
o
=
~

FeszolA 14

-
)

of FHel 9 of 3fFEo] A= F HE FFEY FEFS AESEH. A
9] = mg tannic acid equivalents (TAE)/g& A}&3FSitH

hydroxide (NaOH) 100 w& #7tste] 2 &3tsk & 37T ﬂi"loﬂfﬂ 1A 7F H9H-S
A B 420 nmoll A FFEE SASAT olw vfEAl R (blank) & ZTTE AFESH
3, ¥FEE 2 AR naringing 200 ug/m(% 5 =2

S| Aste] Aojxl 0, 125, 25, 50, 100 2 200

k1
fr
2
BN
(o
v
dlo
re
ST
)
o

2
ot
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7F. M EZu) e

v A A 2T RAW 2647 AlE = M 25238 (KCLB: Korean Cell Line
Bank)ol Al &% o} AFE3tY on RAW 264.7 WA A E= 10% fetal bovine serum
(FBS)¥} 1% antibiotic-antimycotic (10 unit/m¢ penicillin, 100 pg/ml streptomycin,
0.25 ng/ml)S 71k Dulbecco’s modified eagle’s medium (DMEM)ol 37C, 5% CO»
79 w7l A wgstAn. g A = METE 80% o Abeh Aol Al 2-3d A}
A sk AT

b AXAEE A

RAW 264.7 v}5-2= gi2 A xe] AE=E 542 MTT (3-[4,5-dimethylthiazol-2-yl1]-
2,5-diphenyltetrazolium bromide) assay® ©o]&3&to] A9 tH?. 96 well plate®] 2zt
wellol 1x10° cells/well®] F=7F =5 ZHste] 200 wA L7383 244 F F<k vl
Fotol T3t 9@ bAIE APt wige]l e T AR HF s&=7F 1 - 500

ng/meo] HEE wjohol] s|Aate] FA Ul Qb stE Ao FEakal 2443F F<t wl
Fatdeh vk T ZA7be) welll MTT €9 (1 mg/me in PBS)S 10 A& H7bsha,
Al 37C, 5% CO.°l F& 7oA 4413 &<k RESAI 2L 5w el A A3
okl o] A AR z+zheo] wellol dimethyl sulfoxide (DMSO)ZE 150 ub #H7}sle] A=
Aol MTT7F s =0l A Bl formazan 23S Hd3s] 3412 o3 whA)
AEE 50 nmolA FFEE SASAT AE BEES tE A o] AlE&He

A7bd BRI FEE A (%)E ek

Cell viability (%)

= (value of absorbance sample / value of absorbance control) x 100

o NO B4 A2 E 54

LPS(Lipopolysaccharide) 2 %] %% RAW 2647 WA EA NO(nitric
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oxide) Al et Tl @ 2 FEHE] AFHFYL Sy o]l FA43AY. 96
well plate®] Z} welloll 1x10° cells/welld] %27} H =2 Zd3to] 200 ] 53}
24N 3F EF ket F3 9 kA StAIZl thE NO A4S F=38h7] 913 LPS 200
ng/mlS T5 52 kst FX(1, 5 10, 20, 50 # 100 pg/m)e] A5} A RAW
2647 NAAE7F oS H T Y= 4 wellddl A skl 37C, 5% COs incubator(Forma
series II, Water Jacked M311, Thermo Electron Co., USA)o| A 24A|7F =<t nf %3}

o 94FS FEAAY 1 5 Axegdd EA8E NOy & 48 SAs7] 98t Al
Xl ATl 100 e AMFHET A7]o FH Griess AleF (1% sulfanilamide,

0.1% naphylethylenediamine in 2.5% phophoric acid, 1 : 1)& &3%3}o] 15% &<t utb

SAIZ B 540 nmell A FFEE S48t NO S vustdth =7+ Griess

AoF tlal FHS 100 wE Frhetel sk B9 WHow =41 NO 44 Ase
Z

re o sske]l ARAFTE BANAT Aele FHE FolE WP

Nitric oxide scavenging activity (%)

= [ 1 - (value of absorbance sample / value of absorbance control)] x 100

o |

ANHAEZ FwW o =ZE09] Sprague-Dawley(SD) #E(rat)ol] ©3] AFF o519 S o
5458 Mkl XA (aproximate lethal dose(LD))& ZAFs7] flske] A3 7] (gh
AN AN AT Ynto] QAT Aol g ste] ATt SD A% ok #H

=& o]&ste] 500 (A&, n = 10), 1,000 (F& =, n = 10) 2 2,000 (31§ F,
9
o

10) ne/ked] §oE NPTS ML FHA R wustgon, 2971 B
APEERS AR, DETE ATUI R ADER A ATEEe O80T Bt
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Table 1. Composition of test group.

Dosage
No. of . ”
Group Sex ) Animal ID. Volume Capacity
animals
(mé/kg) (mg/kg)
M 5 Gl1-1 ~ G1-5
Gl 10 0
F 5 G1-21 ~ G1-25
M 5 G2-6 ~ G2-10
G2 10 500
F 5 G2-26 ~ G2-30
M 5 G3-11 ~ G3-15
G3 10 1,000
F 5 G3-31 ~ G3-35
M 5 G4-16 ~ G4-20
G4 10 2,000
F 5 G4-36 ~ G4-40
G1: Excipient control group, G2 ~ G4: Test substance administration group. Abbreviations as

follows: M; Male, F; Female, No;, Number, ID; identification.
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Table 2. Composition of toothpaste.

Component Control Sample 1 Sample 2
Silicon dioxide 17 17 17
Glycerin 8 8 8
Xylitol 1 1 1
Sorbitol 69 68.95 68.90
Foaming agent 3 3 3
Carboxymethyl cellulose 2 2 2
Camellia extract (Leaf) - 0.05 0.1

Total volume 100 100 100

Table 3. Composition of liquid oral cleaner.

Component Control Sample 1 Sample 2
Natural pigment (Cacao) 0.1 0.1 0.1
Sweetner (Glycerin) 5 5 5
pH adjuster (Citric acid) 0.3 0.35 0.4
Camellia extract (Leaf) - 0.05 0.1
Purified water TO 100 TO 100 TO 100

Total volume 100 100 100

— 12 -
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Figure 1. ABTS free radical scavenging activity of 70% ethanolic extracts from
Camellia japonica L. 20 0 of samples for each concentration were added to 180 wl
of the diluted ABTS radical solution and reacted for 15 minutes in a dark at room
temperature. Values are mean +* SD of triplicate determinations. Means in the same
column are significantly different each other as determined by ANOVA and

Turkey’s multiple range test (xp < 0.05).
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Figure 2. DPPH free radical scavenging activity of 70% ethanolic extracts from
Camellia japonica L. 1 mM DPPH and camellia extract samples were added at a
ratio of 1:1 to react at room temperature for 15 minutes. Values are mean +* SD of
triplicate determinations. Means in the same column are significantly different each
other as determined by ANOVA and Turkey’s multiple range test (xp < 0.05, *%p
< 0.005).
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Figure 3. SOD-like activity of 70% ethanolic extracts from Camellia japonica L. To
2 ml of camellia extract, 3 ml of Tris—HCI buffer solution (50 mM Tris, 10 mM
EDTA, pH 85) and 0.2 ml of 7.2 mM pyrogallol were added, reacted at room
temperature for 10 minutes. Values are mean = SD of triplicate determinations.
Means in the same column are significantly different each other as determined by

ANOVA and Turkey's multiple range test (xp < 0.05, *xp < 0.005).
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Table 4. Contents of total phenol and flavonoid in the extracts of Camellia japonica

L. leaves and flower.

Compounds (ug/mé)

Camellia japonica L.

Total polyphenol Total flavonoid
Leaves 186.42 + 2.17 116.06 + 1.29
Extract
Flower 139.96 + 0.75 5370 + 257

Values represent means = SD (n=3). Means are significantly different each other as
determined by ANOVA and Turkey’s multiple range test (p<0.05).
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2. B9 FEFE2 RAW 264.7 AN ENA Y FdF a5
7h AIEREE
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Fig 4. Effects of camellia extracts on cell viability in RAW 264.7 cells. The cells
were treated with the indicated concentrations 0 to 1000 ug/ml extracts for 24h.
Cell wviability was evaluated using a colorimetric assay based on MTT assay.
Values represent means +* SD (n=3). Means in the same column are significantly
different each other as determined by ANOVA and Turkey's multiple range test
(xp < 0.05).
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Figure 5. Inhibitory effects of Camellia japonica L ethanolic extracts on NO
production in LPS stimulated RAW 264.7 cells. RAW 264.7 cells were treated with
or without LPS (200 ng/m¢) and then with extract and incubated for 24 h. The
culture media of the treated cells were used to measure NO level. Values are mean
+

+ SD of triplicate determinations. Means in the same column are significantly

different each other as determined by ANOVA and Turkey's multiple range test
(xp < 0.05).
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Table 5. Mortalities and clinical signs of rats after oral administration of

camellia extract.

Male Group (mg/kg)
G1(0) G2(500) G3(1,000) G4(2,000)
No. of dead animal 0 /5 0/5 0/5 0/5
Mortalities
% 0 0 0 0
. ) No abnormalities
Clinical signs 5/5 5/5 5/5 5/5
detect
Female Group (mg/kg)
G1(0) G2(500) G3(1,000) G4(2,000)
No. of dead animal 0 /5 0/5 0/5 0/5
Mortalities
% 0 0 0 0
o ) No abnormalities
Clinical signs 5/5 5/5 5/5 5/5
detect

Number of animals with the signs / Number of animals examined
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Table 6-1. Results of individual test animal for mortalities and clinical signs of

male rats.
Group Animal Clinical Time of signs occurrence
(ng/ke) D b » Hour Day Day
opservations
nere 0.5 - 4 1-14
Gl1-1
G1-2
Gl G1-3
0)
Gl1-4
G1-5
G2-6
G2-7
G2
G2-8
(500)
G2-9
G2-10
G3-11
G3-12
G3
G3-13
(1,000)
G3-14
G3-15
G4-16
G4-17
G4 G4-18
(2,000)
G4-19
G4-20

. * No abnormalities detected
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Table 6-2. Results of individual test animal for mortalities and clinical signs of

female rats.

Group Animal Clinical Time of signs occurrence

Hour Day Day

k ID ti
(mg/kg) observations 05 - 4 -1

G1-21

G1-22

Gl

G1-23
(0)

G1-24

G1-25

G2-26

G2-27

G2

G2-28
(500)

G2-29

G2-30

G3-31

G3-32

G3

G3-33
(1,000)

G3-34

G3-35

G4-36

G4-37

G G4-38

(2,000)
G4-39

G4-40

- No abnormalities detected
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Table 7. Body weight changes of rats after oral administration of camellia

extract.

Body weight changes (g)

Male group (mg/kg)

G1(0) G2(500) G3(1,000) G4(2,000)

+

0 20008 + 338 (5) 221.06 + 429 (5) 22225+ 6.61 (5 221.93 + 767 (5)

+
N
"
N

1 24225 £ 662 (5) 24158 + 802 (5) 24451 + 487 (5) 23979 = 7.52 (5)

+
+

7 28125 + 12.30 (5) 280.50

I+

1056 (5) 27860 + 10.51 (5) 281.36

I+

549 ()

+
N
"
N

14 31719 + 1947 (5) 31469 + 1632 (5) 30951 + 13.09 (5) 311.10 + 532 (5)

+
"
"
"

Gai 9711 £ 1692 (5) 9363 =+ 1467 (5) 8725 =+ 756 (5) 8917 + 626 (5)

Female group (mg/kg)

Day
G1(0) G2(500) G3(1,000) G4(2,000)

+
+
+

0 18125 + 437 (5) 17930 + 481 (5) 180.18 + 452 (5) 181.87 + 7.74 (5)

1 196.98

I+

518 (5) 19466 + 531 (5) 19491 + 875 (5 190.98

I+

112 (5)

+
+
+

7 21323 £ 456 (5) 211.70 £ 843 (5) 21345 £ 12.05 (5) 212.88 + 13.77 (5)

+
N
n
N

14 22672 £ 692 (5) 21915 + 997 (5) 22157 £ 17.71 (5) 22148 + 1762 (5)

Gai 4546 =+ 4.05 (5) 39.85 + 540 (5)  41.39 + 1388 (5) 3962 =+ 10.76 (5)

Mean + S.D (Number of animals), a : Body weight gains betwen day 0 and 14
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Figure 6. Change of body weight in rats during 14 days after oral administration
of camellia extracts. Values are mean *= SD of triplicate determinations. Means in
the same column are significantly different each other as determined by ANOVA
and Turkey’s multiple range test (xp < 0.05). M : Male; F : Female; G1 - G4 :
Units of test group.
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Figure 7. Weight gain in rats for 14 days after oral administration of camellia
extract. Values are mean = SD of triplicate determinations. Means in the same
column are significantly different each other as determined by ANOVA and
Turkey’s multiple range test (xp < 0.05). G1 - G4 : Units of test group.
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Table 8-1. Results of individual test animal for body weight changes of male

rats.

Body weight changes (g)

Group Animal

(mg/ke) D Day 0 Day 1 Day 7 Day 14 Gain®
G1-1 216.48 233.21 264.49 293.89 77.41

G1-2 220.10 240.32 279.54 324.36 104.26

Gl G1-3 217.40 240.87 276.31 300.33 82.93
©0) Gl1-4 224.93 246.03 289.62 326.80 101.87
G1-5 221.48 250.84 296.32 340.56 119.08

Mean 220.08 242.25 281.25 317.19 97.11

S.D. 3.38 6.62 12.30 19.47 16.92

G2-6 215.10 232.11 263.71 294.67 79.57

G2-7 218.70 241.84 282.66 329.98 111.28

G2 G2-8 221.51 235.49 281.72 310.61 89.10
(500 G2-9 224.17 246.69 281.36 305.40 81.23
G2-10 225.82 251.78 293.0 332.78 106.96

Mean 221.06 241.58 280.50 314.69 93.63

S.D. 4.29 3.02 10.56 16.32 14.67

G3-11 212.45 237.13 264.34 291.54 79.09

G3-12 218.39 241.90 272.75 301.52 83.13

a3 G3-13 226.55 24'7.50 285.48 322.89 96.36
(1,000) G3-14 227.78 248.10 279.33 311.27 83.49
G3-15 226.09 24792 291.11 320.31 94.22

Mean 222.25 244 .51 278.60 309.51 87.25

S.D. 6.61 4.87 10.51 13.09 7.56

G4-16 212.15 233.29 276.78 303.51 91.36

G4-17 215.33 23491 281.02 313.97 98.64

G4 G4-18 225.25 243.26 281.56 308.08 82.83
(2,000) G4-19 228.33 236.08 277.06 312.83 34.50
G4-20 228.58 251.39 290.36 317.09 88.51

Mean 221.93 239.79 281.36 311.10 89.17

S.D. 7.67 7.52 5.49 533 6.26

a . Body weight gains betwen day 0 and 14
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Table 8-2. Results of individual test animal for body weight changes of female

rats.

Body weight changes (g)

Group Animal

(ne/kg) D Day 0 Day 1 Day 7 Day 14 Gain?
G1-21 174.85 188.68 207.59 21893 44.08

G1-22 178.91 196.14 209.99 220.52 41,61

- G1-23 182.85 201.65 216.99 235.12 52.27
©0) G1-24 185.81 197.52 213.18 231.30 45.49
G125 183.85 200.91 218.41 227.71 43.86

Mean 181.25 196.98 213.23 226.72 45.46

SD. 4.37 5.18 456 6.92 4.05

G2-26 172.70 186.87 19958 206.57 33.87

G2-27 177.35 199.47 207.53 211.69 34.34

G2 G2-28 178.66 19151 212.58 220.65 41.99
(500) G2-29 182.70 197,51 218.76 226.14 43.44
G2-30 185.07 197.95 220.04 230.63 4561

Mean 179.30 194.66 211.70 219.15 39.85

SD. 481 5.31 8.43 9.97 5.40

G3-31 172.29 181.48 192.40 191.98 19.69

G3-32 180.44 192.22 215.99 231.69 51.25

o3 G3-33 182.45 199.89 222.15 23458 52.13
(1,000) G3-34 182.87 196.51 216.36 218.23 35.36
G3-35 182.86 204.46 220.33 231.36 4850

Mean 180.18 19491 213.45 221,57 41.39

SD. 452 8.75 12.05 17.71 13.83

G4-36 172.70 180.84 198.65 202.32 29.62

G4-37 178.49 179.78 199.70 206.44 27.95

G4 G4-38 182.14 195.18 216.94 231.74 49.60
(2,000) G4-39 182.14 192.40 217.73 222.14 40.00
G4-40 193.86 206.68 231.39 244.77 50.91

Mean 181.87 190.98 212.83 221.43 39.62

SD. 7.74 11.12 13.77 17.62 10.76

a . Body weight gains betwen day 0 and 14
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Table 9. Gross findings of rats after oral administration of camellia extract.

Male group (mg/kg)

Organs Signs GL(0) G2(500) G3(1,000) G4(2,000)
N findi

All organ CgrossHndAng 5,5 55 5/5 5/5

detect
Female group (mg/kg)

Organs Signs GL(0) G2(500) G3(1,000) G4(2,000)
N findi

All organ O BIOSS HIAE 55 5,5 5/5 5/5

detect

Number of animals with the signs / Number of animals examined

Collection @ chosun
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Table 10-1. Individual data of gross findings for male rats.

((jn;;;l; AnIi]r)nal Fate (day) Organs Observations
G1-1 Terminal sacrifice(14) No gross findings detected
G1-2 Terminal sacrifice(14) No gross findings detected
i)l) G1-3 Terminal sacrifice(14) No gross findings detected
G1-4 Terminal sacrifice(14) No gross findings detected
G1-5 Terminal sacrifice(14) No gross findings detected
G2-6 Terminal sacrifice(14) No gross findings detected
G2-7 Terminal sacrifice(14) No gross findings detected
(5(;?)) G2-8 Terminal sacrifice(14) No gross findings detected
G2-9 Terminal sacrifice(14) No gross findings detected
G2-10 Terminal sacrifice(14) No gross findings detected
G3-11 Terminal sacrifice(14) No gross findings detected
G3-12 Terminal sacrifice(14) No gross findings detected
(1,((})?)0) G3-13 Terminal sacrifice(14) No gross findings detected
G3-14 Terminal sacrifice(14) No gross findings detected
G3-15 Terminal sacrifice(14) No gross findings detected
G4-16 Terminal sacrifice(14) No gross findings detected
G4-17 Terminal sacrifice(14) No gross findings detected
(2i30) G4-18 Terminal sacrifice(14) No gross findings detected
G4-19 Terminal sacrifice(14) No gross findings detected
G4-20 Terminal sacrifice(14) No gross findings detected
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Table 10-2. Individual data of gross findings for female rats.

((jn;;;l; AnIi]r)nal Fate (day) Organs Observations
G1-21 Terminal sacrifice(14) No gross findings detected
G1-22 Terminal sacrifice(14) No gross findings detected
i)l) G1-23 Terminal sacrifice(14) No gross findings detected
G1-24 Terminal sacrifice(14) No gross findings detected
G1-25 Terminal sacrifice(14) No gross findings detected
G2-26 Terminal sacrifice(14) No gross findings detected
G2-27 Terminal sacrifice(14) No gross findings detected
((5}3) G2-28 Terminal sacrifice(14) No gross findings detected
G2-29 Terminal sacrifice(14) No gross findings detected
G2-30 Terminal sacrifice(14) No gross findings detected
G3-31 Terminal sacrifice(14) No gross findings detected
G3-32 Terminal sacrifice(14) No gross findings detected
(1,((})?)0) G3-33 Terminal sacrifice(14) No gross findings detected
G3-34 Terminal sacrifice(14) No gross findings detected
G3-35 Terminal sacrifice(14) No gross findings detected
G4-36 Terminal sacrifice(14) No gross findings detected
G4-37 Terminal sacrifice(14) No gross findings detected
(2i30) (G4-38 Terminal sacrifice(14) No gross findings detected
G4-39 Terminal sacrifice(14) No gross findings detected
G4-40 Terminal sacrifice(14) No gross findings detected
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Table 11. Optimal condition of toothpaste composition.

pH Phase separation Viscosity (CPS)
Control 8.0 = 0.03 X 72,000
Sample 1 84 + 0.07 X 79,000
Sample 2 9.0 £ 0.05 0 68,000

Mean £+ S.D (N = 3), CPS : Cycle per second

Table 12. Optimal condition liquid oral cleaner composition.

pH Phase separation Viscosity (CPS)
Control 35 + 0.12 X 15
Sample 1 3.8 £ 0.07 X 18
Sample 2 4.0 + 0.05 X 20

Mean £ S.D (n = 3), CPS : Cycle per second
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