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Study on Deodorizing Effects of Mume Fructus, Eriobotryae Folium, Acanthopanacis
Cortex and Angelicae Dahuricae Radix for the Development of a Gargle Solution

Sun-Young Jang, Jae-Woo Park, Seong-Woo Yoon, Bong-Ha Ryu, Jinsung Kim

School of Internal Medicine, College of Oriental Medicine, Kyung Hee University

Objectives: The aim of this study was to investigate deodorizing effectsof medicinal herbs (Mume Fructus,
Eriobotryae Folium, Acanthopanacis Cortex, Angelicae Dahuricae Radix) for development of a gargle solution.
Methods:

1. The antimicrobial effects of medicinal herbs were evaluated with the minimal bactericidal concentration (MBC)
and the change of the number of viable cells in the herb extracts(1%) for 48 hrs against P. gingivalis 2561 and
Pr. intermedia ATCC 25611. ~

2. Deodorizing activity of each herb and Garglin Mint‘R)gainst methyl mercaptan were analyzed by gas chromatography
(GO).

3. We used the malodor modeling of the salivary sediment system with a Halimeter.

4. In the preliminary clinical study, the baseline concentration of VSC in the oral cavity of each subject was measured
by Halimeter. Subjects would gargle for 30 seconds with cysteine. After 4 minutes subjects would gargle for 30
seconds with Garglin and herb extracts (2%). Subsequently, concentration of VSC were measured at 0, 4, 8, 12
and 20 minutes.

Results:

1. MBC of Mume Fructusfor P. gingivalis 2561 was determined to be <1% and MBCs of Eriobotryae Folium for
P. gingivalis 2561 and Pr. intermedia ATCC 25611 were determined to be <2% and <1%, respectively. Mume
Fructus (1%) completely suppressed the P. gingivalis cell viability from 5 hrs and Eriobotryae Folium (1%)
completely suppressed the Pr. intermedia cell viability from 48 hrs.

2. In GC analysis, deodorizing activities were 91.54% with Mume Fructus, 87.97% with Eriobotryae Folium, 100%
with Acanthopanacis Cortex, 72.36% with Angelicae Dahuricae Radix and 40.54% with Garglin Mint®.

3. In malodor modeling of the salivary sediment system, each of the medicinal herbs had significantly inhibitory
effect on malodor formation (p<0.05).

4. In the preliminary clinical study, the concentration of VSC of the herb groups was significantly lower than of the
control group, but not in Garglin Mint".

Conclusions: Mume Fructus, Eriobotryae Folium, Acanthopanacis Cortex and Angelicae Dahuricae Radixhave

deodorizing activities and potential as an effective mouthwash against oral malodor.
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deodorizing activity, gargle solution
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Table 1. List of Herbs Selected for This Study

Common Name Herbal Name Scientific Name
A 0=79) Mume Fructus Prunus mume Sieb. et. Zucc.
H] 3] (AR 5E) Eriobotryae Folium Eriobotrya japonica Lindl.
QIS (LLhNE) Acanthopanacis Cortex Acanthopanax sessiliflorus Seem
WA (14 1F) Angelicae Dahuricae Radix Angelica dahurica Benth et Hooker
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Table 2. Operating Conditions of Gas Chromatography for Deodorizing Activity
Gas chromatography Hewlett packard 5890
Column DB-1(Dimethylpolysilicone oil)phase, 30mx0.53mmx5/m
Column temperature 35Col A 187 A8 Fof] £ 10CH 120C7H] 225 AT 120C ol A 1387 Delay
Injector temperature 150C
Detector temperature 250C
Detector Flame photometric detector(FPD)
Carrier gas N2 15ml/min, H2 75ml/min

118



A 9] 490 FAEA NEE 9 onl, vig, UtE, WA FHAHER AF (601)

1 2% 894 250p0s B, dxatde a9 Atk HPAE S 3R HEES A
SHT 2500 BAT Aol VSCE ®2o7] S dS th dHE 74
. SI= & 3} Halimeter?] 427} +5ppbAlolo] Q&=

@ WA= § 99 248 o o dfsleg o 3
(Interscan Corp., Chatsworth CA)E ©| 83}t P ’E}EH o % 040}0:, on] su 71AoZ %

Halimeter®] 7ol lem L9 FHE H 25l
Zt Wl EFE 2] head spacedl] 43St j,— =339
t}. Halimeter S X|= vl YA XA 2 HE] 0, 15, 7 ;ﬂx] =
=

o= 3

3083 1, 2, 3, 4 2 24713 744

AlE thdAke] VSC 71A1%]

=4 & IYA= 3mM] cysteine(Sigma-
2 s Aldrich, St, Louis, MO, USA)&% 10mlE 3037t
AehS ATH 48 30% S F olme] AL 0
o2 3t v 4% 7HASZ 208 FLHO0E, 45,
8E, 128, 16%, 20%) VSCE =A%t}

P
iy

o,
o
>
oo

4) HalimeterS ©]§3+ 7
ETFOZ cysteine 02 28 VSCO A7t
0e A=l W £1E 59 4 azes 9@ QA TUw W oe 7]
3 e AR AkEt 7 = HAE &4 FTo| 3mM2 cysteine& 10mlZ
At § vscY 7AAE SAsAH S8 5 30%7F QJors I7H 487 oS o] WA
H3I AR PR AALTE FAE Halimeter C18 g oo galwntomlE 3023 ek A7

’ Control Group ‘ ’ Case Group ‘
’ Baseline measurement ‘ ’ Baseline measurement ‘
) U
’ Gargling with cysteine : 30sec ‘ ’ Gargling with cysteine : 30sec ‘
J N/
’ Resting : 4min 30sec ‘ ’ Resting:4min ‘
\/

U ’ Gargling with Herbal extracts(or Garglin Mint®) : 30sec ‘
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’ Measuring VSC concentration : set point(0 min) ‘ ’ Measuring VSC concentration : set point( 0 min) ‘
) /)

’ Measuring VSC concentration @ 4 min ‘ ’ Measuring VSC concentration : 4 min ‘
) U

’ Measuring VSC concentration : 8 min ‘ ’ Measuring VSC concentration : 8 min ‘
U /)

’ Measuring VSC concentration : 12 min ‘ ’ Measuring VSC concentration : 12 min ‘
U 2

’ Measuring VSC concentration : 16 min ‘ ’ Measuring VSC concentration : 16 min ‘
) U

’ Measuring VSC concentration : 20 min ‘ ’ Measuring VSC concentration : 20 min ‘

Fig. 1. Flow chart for the deodorizing assay of the preliminary clinical study by halimeter.
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Fig. 2. Bacteriocidal effects of herbal extracts(1%) on £. gingivalis 2561.
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Fig. 3. Bacteriocidal effects of herbal extracts(1%) on Fr. intermedia 25611
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Fig. 4. Deodorizing Effects of Garglin Mint® and Water Solution of Herbal Extracts(2%).
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Fig. 5. Halimeter measurement on inhibitory effect of garglin
on VSC production by the oral mixed bacteria with
cysteine (no significance, wilcoxon signed rank test).
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Fig. 6. Halimeter measurement on inhibitory effect of mume
fructus on VSC production by the oral mixed bacteria
with cysteine (p<0.05, wilcoxon signed rank test).
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Fig. 7. Halimeter ~measurement on

inhibitory effect of

eriobotryae folium on VSC production by the oral
mixed bacteria with cysteine (p<0.05, wilcoxon

signed rank test).
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Fig. 8. Halimeter measurement on

inhibitory  effect of

acanthopanacis cortex on VSC production by the
oral mixed bacteria with cysteine (p<0.05, wilcoxon

signed rank test).

Fig. 9. Halimeter measurement on
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inhibitory  effect of
angelicae aahuricae radix on VSC production by the
oral mixed bacteria with cysteine (p<0.05, wilcoxon
signed rank test).

4. HalimeterE ©]&3F 7|4 974 Ald A%
2T cysteine &R 22 QIS AT FH 54

3] VSC7} st e AVJO] Aol whaka] A
A8 Zagoh 7oy 1EYR ok i AT
A tiEzwel Hs BE SAHAANA Fod
VSC A &7} AATh i, BEAEEE, mong, B
I 2% F8d0z Jote AF APFoM e Fo
Al VSC A &3 Ueigth Sie Ol‘i—°ﬂ"1
p<0.01Z 7}= 3% VSC A a3/} 713 93}
RA2w] 4%, 8E7HA] p<0.05Z froJsHA %—L— VsC

Table 3. VSC Relative Ratio of 2% Water Solution of Herbal Extracts by Halimeter with the Passage of Time

Omin 4min 8min 12min 16min 20min
Control (mean-+std) 19.13£10.6 12.3348.45 9.01+5.49 4.90+2.68 2.89+1.34 2.43+1
Gaglin® (mean=+Std) 12.3246.76 9.66+5.21 6.28+4.24 4.92+2.35 2.79+2.33 2.82+1.28
p-value 262 749 .631 748 337 521
Mume Fructus (mean+Std) 2.37+0.84 3.36+1.65 3.02+1.73 2.42+1.55 2.07+1.53 1.64+1.2
p-value 004" 010" 016” .055 262 .109
Eriobotryae Folium (mean+Std) 8.04+4.74 4.78+3.15 2.90+1.52 2.76x1.73 1.77+1.04 1.32+0.6
p-value .078 037" 016" 037" .200 .150
Acanthopanacis Cortex (mean=Std) 5.73£2.65 4.32+1.59 2.70+0.93 1.83+0.54 1.60+0.67 1.4540.65
p-value 025" 025" .006' 010° 037" 037"
Angelicae Dahuricae Radix (mean+Std) ~ 4.6742.3 3.89£1.59 3.04£1.75 2.34+1.54 1.88+1.41 1.66+1.25
p-value 010" 016" 016" 055 150 109

'VSC relative ratio = VSC concentration / baseline

" : Statistically significant by Mann-Whitney test (p<.05), i Statistically significant by Mann-Whitney test (p<.01)
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Fig. 10. The Change of VSC relative ratio of gargling species by halimeter with the passage of time (VSC relative
ratio=VSC concentration/baseline).
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