Original Article

Received: 4 December 2017
Revised: 26 January 2018
Accepted: 27 January 2018

()

Journal of Korean Society of Dental Hygiene

2SS SIS HIRINIC X/0t0| S Tt Ak A

A clinical experimental study on tooth whitening
effectiveness in toothpaste of containing natural
extracts

Hyun-Seo Yoon - Hye-Jin Kim
Departments of Dental Hygiene, Dongeui University
Corresponding Author: Hye-Jin Kim, Department of Biomedical Health Science, Graduate School, Dong-eui

University, Gaya 3-dong, Busanjin-gu, Busan 47340, Korea, Tel: +82-51-890-4327, Fax: +82-51-270-0239, E-mail:
khj1126@deu.ac.kr

ABSTRACT

Objectives: Despite a rise of an interest in tooth whitening, diverse problems are being caused in case of
hydrogen peroxide that is being used as a tooth bleaching agent. Thus, the aim was to examine tooth
whitening effectiveness using natural products as a plan for supplementing this. Methods: As a result of
having measured a tooth color through using VITA Easyshade V after having developed toothpaste with the
application of extracts such as Citrus Peels, Mulberry (Morus alba L.) Root Bark, strawberry, and lemon,
and then having used it for 10 weeks, they are as follows. Both upper and lower 6 anteriors mostly got
brighter. Results: A statistically significant difference was shown especially in the right canine (p=0.015),
in the right central incisor (p=0.007), and in the left central incisor (p<0.001). In consequence of having
measured a color change, the tooth got brighter gradually in the higher extract content and in the lengthier
use time. In case of canine, it got less bright compared to other teeth. In the outcome of evaluating
sensuality, most of the questions were indicated to be high in case of using a whitening toothpaste for 10
weeks. But in what “there is no stickiness in the mouth, the stickiness was more felt in the use up to 5 weeks,
but was improved in 10 weeks. Conclusions: The bleaching effectiveness was proved by developing a
toothpaste with the application of natural extracts. A short-term effect cannot be seen like a whitening agent
of using hydrogen peroxide. But there is a continuous effect in consideration of tooth-brushing more than 3
times a day.
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Table 1. Toothpaste components

Classification Main ingredient

Control group Glycerin (e), Xanthan gum, GSE (Grapefruits Seed Extract), Vitamin E, Xylitol,
Calcium carbonate, Calcium carbonate, Dental silica, Distilled water, Propolis, APL
(Apple Amino Acids), Eucalyptus EO, Peppermint EO

Experimental group A Glycerin (e), Xanthan gum, GSE (Grapefruits Seed Extract), Vitamin E, Xylitol,

(Extract low Calcium carbonate, Calcium carbonate, Dental silica, Distilled water, Propolis, APL

concentration ) (Apple Amino Acids), Eucalyptus EO, Peppermint EO, Strawberry extract, Citrus
unshiu peel extract, Lactuca scariola sativa leaf extract, Lemon extract, Pine needle
extract, Sea buckthorn powder

Experimental group B Glycerin (e), Xanthan gum, GSE (Grapefruits Seed Extract), Vitamin E, Xylitol,

(Extract high Calcium carbonate, Calcium carbonate, Dental silica, Distilled water, Propolis, APL

concentration) (Apple Amino Acids), Eucalyptus EO, Peppermint EO, Strawberry extract, Citrus
unshiu peel extract, Lactuca scariola sativa leaf extract, Lemon extract, Pine needle
extract, Sea buckthorn powder

3. =A{UHY

AL SPSS 23.02 o83t R, A A, AT B2 Al Hehe] MAstE BAds)
12} sk Al A 25 xjopAte] thet Zfol=#11 (p=0.388), #12 (p=0.797), # 13 (p=0.157),
#21 (p=0.052), #22 (p=0.984), #23 (p=0.492), #31 (p=0.388), #32 (p=0.448), #33 (p=0.996), #41 (p=
0.785), #42 (p=0.484), #43 (p=0.477) Y= A 02 SHAS stH3Ic

AIRA 02 2ol R, stet 7t 647)), B7F F71(=3], 55 109 Boak= Alktsio
Z|otA o] HHSHE S4I517] 21610] Repeated Measures ANOVAS ARESIITE 9Tt dA=2] ¢
573 B7IoP| Slote] UNEA|OF AR &, mjl x| Ok AR 55 &, mul ]k ARG 105 &2 LA
B7le}r] 9loto] A LA AL A (one-way ANOVA)S 08519t AR 540 2= Duncan]
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Table 2. Tooth color change in upper 6 anterior teeth

Classification N First Ist test (5 weeks) 2nd test (10 weeks) p*

#13 Control group 10 20.30+0.95 20.00£1.16 20.30£1.16 0.015
A group 10 19.60+1.51 19.10£1.60 19.00+1.70
B group 12 19.75+1.06 19.33+1.56 19.33£1.30

#12 Control group 10 16.20+2.82 15.70£2.75 14.80+30.8 0.322
A group 10 17.00+3.33 16.30+3.13 15.70+3.13
B group 12 16.50+2.78 14.9242.35 14.67+2.54

#11 Control group 10 13.30+4.22 13.00+£4.27 12.10£3.93 0.007
A group 10 9.80+2.10 9.20+1.99 10.10+3.48
B group 12 12.75+4.13 11.08+4.34 10.4243.63

#21 Control group 10 13.10+3.67 12.90+3.51 11.70+£3.23 <0.001
A group 10 9.50+3.37 9.10+£2.24 8.80+£1.99
B group 12 11.92+3.37 10.83+3.33 9.9242.35

#22 Control group 10 15.70+3.59 15.30+3.20 13.90+3.07 0.587
A group 10 15.50+2.27 14.60+2.37 14.70+2.45
B group 12 15.50+2.81 13.50+4.03 13.92+£2.19

#23 Control group 10 20.00+1.33 19.90+1.29 19.50+1.08 0.087
A group 10 19.30£1.70 18.90+2.02 18.80+2.04
B group 12 19.42+1.17 19.17+1.19 19.08+1.17

*by the repeated measures ANOVA

2, 5ot 6z|2f Z|opte st
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== 2

8510] 273 Zh <Table 3-31 2o}, U2, ARZA, AL BE ST WA OR
o Al Hlotao] wrolH ot §2Igt Aol HolA] SitTp=0.05).

oZi

St
i

https://doi.org/10.13065/jksdh.2018.18.01.19



24 -« J Korean Soc Dent Hyg 2018;18(1):19-29

Table 3. Tooth color change in low 6 anterior teeth

Classification N First Ist test (5 weeks) 2nd test (10 weeks) p*
#33 Control group 10 19.20+1.48 19.00+1.49 18.90+1.60 0.803
A group 10 19.20+1.81 18.90+1.97 18.30+2.21
B group 12 19.25+1.22 18.75+1.29 18.42+1.08
#32 Control group 10 15.60+3.34 14.70+£3.02 14.40+3.20 0.155
A group 10 14.80+4.34 14.60+4.48 14.20+4.26
B group 12 13.5843.53 13.58+3.29 12.67+3.50
#31 Control group 10 11.10£3.14 10.60+3.31 10.50+3.63 0.112
A group 10 10.90+3.32 10.30+3.56 9.70+3.09
B group 12 9.92+3.03 9.25+2.38 8.50+2.15
#41 Control group 10 10.90+£3.25 10.50+3.24 10.30+3.43 0.108
A group 10 10.80+3.39 10.00+3.09 9.20+2.53
B group 12 10.00+£3.38 9.00+2.66 8.08+1.88
#42 Control group 10 14.50+3.05 14.50+3.44 14.40+3.34 0.212
A group 10 15.90+4.31 14.70£4.30 14.90+4.20
B group 12 14.00£3.36 13.924+3.42 12.92+3056
#43 Control group 10 18.90+1.29 19.00+1.25 18.50+1.58 0.733
A group 10 18.60+2.07 18.20+2.49 19.00+2.11
B group 12 19.00+£1.57 18.92+1.89 18.50+1.88

*by the repeated measures ANOVA
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Fig. 1. Measurement outcome of a color change in upper 6 anterior teeth
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Table 4. Result of evaluating sensuality according to using general toothpaste and whitening tooth-

paste
. . Whitening Whitening
Classificat Toothpast *
asstication oothpaste toothpaste 5 weeks toothpaste 10 weeks p
There is less dry mouth 6.75+1.95 6.97+1.96 8.16+0.88" 0.002
It feels refreshing 7.63£1.72° 6.22+1.79° 7.88+1.10° <0.001
There is no stickiness in the mouth 7.50+2.01 7.44+1.50 7.94+1.24 0414
I feel the color of the teeth is brightened ~ 4.13+1.81° 6.88+1.64° 7.34+1.41° <0.001
The gums seem to be healthy 5.34+1.68° 6.19£1.84° 7.78+1.04° <0.001
It feels smooth 6.38+1.64° 7.72+1.71° 8.09+1.09° <0.001
It seems to be effective in whitening 4.59+2.14* 7.00+1.74 7.53+1.41° <0.001

*by one-way ANOVA
®The same letter denoted that there was no significant difference between groups by post hoc Duncan test
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