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Changes of Oral Environment Between Probiotics and
a Mouthwash Containing Essential Oil
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Abstract

Purpose : The purpose of this study was to compare changes of salivary flow rate, salivary buffering capacity, and S. mutans
after using a mouthwash containing essential oil or probiotics widely used as oral lactic acid bacteria in the oral environment.

Methods : Fifty-three healthy adults aged 20 years or older voluntarily participated in this study after they were informed of the
purpose of this study. Subjects were divided into a group treated with probiotics (L. reuteri) and a group treated with mouthwash
containing essential oil. To evaluate changes in the oral environment, salivary flow rate, salivary buffering capacity, and S. mutans
test were performed at baseline and 4 weeks later. Unstimulated and stimulated salivary flow samples were collected for 5 minutes
and results were recorded in ml per minute. Salivary buffering capacity was divided into scores of 1 (low), 2 (moderate) and 3
(high) according to the color of the strip. The amount of S. mutans was classified as scores of 0, 1, 2, and 3 according to the
decision table. Data collected in this study were analyzed at the 95 % significance level using the SPSS Version 23.0 program.

Results : Both the unstimulated salivary flow rate and the stimulated salivary flow rate increased statistically after the intervention
compared to those before intervention in the probiotics group. However, there was no statistically significant difference between the
probiotics group and the mouthwash group. Salivary buffering capacity and S. mutans results showed no statistically significant
differences between the probiotics group and the mouthwash group either. The salivary buffering capacity and the salivary flow rate
showed a positive correlation.

Conclusion : To improve the oral environment, such as salivary flow rate and salivary buffering capacity, an optimal product

can be selected in consideration of individual preference and cost-effectiveness.

Key Words : essential oil, probiotics, S. mutans, salivary buffering capacity, salivary flow rate

FRAA R} o]2=al, batty96@nsu.ac.kr

% o] He 200W% WALTshL s TH Ade] ofs) AT,

A& @ 20239 79 16 | Y 1 2023 84 11U | AU : 2023 84 25

7% mEuj0|QElAS o|ME 20U BT Yxlo] TyBAWHE 219



ch

o

sgoete|x| M1 M3z

Z2Hpo] B A HF Al QITbA A7 o2
= u| A E = (Cho, 2012; Saiz 5, 2021), A
ARG W) AT AR AEES BAE
Hlj okl o] th(Gorbach, 2002). L ZH}O] QE| A 0] 0|22 |
Lot =4 AR, A A A 2 gAY
58 & AA AL dAxE Vs 4% - B
A o2 BEQthDalii & Lee, 2015).
IZ2dlo] QElA R Eo] §AlHFo|H, Lactobacillus2}
Bifidobacterium, Enterococcus 5 2] w57} E3HE A& o]
W, 9, B 8o 5o Ao BojEn Aulg

H

E9o] Al E£3F 27183 QthKerry S, 2018). FA] 4]
& Hx2A|, oJofE dAA= 2 AMgstaL gleng =
ZHPO| R EA0 %'J—.”lﬂr Aol gt At gitet

A ARGt AT dfols AR Zautel oy
A% B Ol%ﬂl g 583 muke BoAE Ala
o ohHs}aL AR AHgol Fol
Soem, -‘?«&%—% Rolthal m s} rhSavedra 5,
2004). ZzutoloElxo] A2 AukAQ) A% wel
g8 FAAIZI7] 18l AE AL, AFEY] A rdE
ZFol Buh, Gy W A4S A AekS ZAT Ak A
gho] o] s & 4 e ALR dAEHI QU
(Choi &5, 2017). o|x ¥ o8 ¢
HHd A Ao Z=HloloF
I (Hwang 5, 2019), XA oA = &EH}O]EQC
of gt HAle] F7kste] 74 W B 247 $I%
W2 A diso] Bt
L. reuteri, L. fermentum, L. salivarius”7} *]o}--21=3}
2 Zde dustrta KB I1E Q) O v(Caglar S, 2006),
mufolo s AEE W7 AR A4S Sl ) pH
A3k Bl W S, mutans 40 AT AAE BT
(Srivastava 5, 2016). Sidhu 5(2015)2 Lactobacillus= 3+
RA7 $45 A% AT A4S B4 AAR S,
mutans@] AAS AA| Sk} ® s} Th ESE L. reuteri
o AHle dAA A2 Tl avE HSIle
(Schlagenhauf 5, 2016), (EZ2H}o]| QEJ ATV} X213 ¢

Aol WesE AshAle
o] Qlil, Lee(2015)= Lactobacillus rhamnosus <
Porphyromonas gingivalis?} F. nucleatum®] % 53+ Q@
o]o] ;;qm/\%ﬁ].z‘ﬂ-ﬂg_ Zjl—ﬁ\_/\]ylb ZHoR EJ’:]_'B‘].O?]]:]-.
oIS 7l ol miol ool wakst i
& ol cheksll pE L gtk Jeu i)
St mavelee B 0% 9 AFe] el A%
of mzifolo s A ANE B gonm 3

Wel 2E7 o By

[e5

U ot AARAE JSe TR0 E A T
et AR IS Ao EHA AHERE FHEA A
o] H|wE &3 Au|A7E 2ZA 9] OTC(over the counter
drug) Al &= A9S & = s ARE A5 2avt

L a744 & a+d4d

TR =5 AP S Y8l G*power 3.1.9.4 2
= °]&ste, %ﬂﬂﬂg a#a7] 25 {5
05, 80 %2 AR, 271F0MA 23] 5HE 7IELE T
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L. reuteri 3¢9 ZZH[O|QEIALL
(Prodentis lozenges, BioGaia, Sweden)x} oAl $F&

730k x| M (Listerine Green tea, Johnson & Johnson,
Thailand) . = w75}l o FAL7} Algi-2 Al Eof ofsf
AW oA sttt Tauol oAz
AAE 7 ZEEfo| LB AE 237 WA 134 Alx
Arel A Alof whet A Fskar, FAIHTS oAdlE 2ol
e FAFAAS ol gste] 277 WY 134 7
FAE A= R sty A4717F St ohE A

7 9 2T AFEL R A GRS A A5
govl, A6 BaR =S DR hH
T ANAGE ESES T 158 AAAS F o
eksct

AAF= Dentobuff strip kitE ©]-83}o] A=
B 1S 55 AAHo|Zof| "Hojmear, SE
A Aol o] MRt e ohF-5S BIFsHATh AlRAL
g ol weh 2 AJglo] o] MZko] AY(pH 4.5¢]
3) A% score 1 ‘S, =M (pH 4.5~6.5) 73-$ score 2
M (pH 6.50]1"H Y 7-5- score 3 ‘T = 7t
S. mutans A A= Dentoclut SM kitES ©]-835}¢]
el U] S. mutans 55 H7}517] Y3 37 CoA
297F wieFataL, WA E 7ol whet 03 o' Hrtst

Atk FA wol| whal Aw+2=7) 10° CFU/Mm o]3ko]® 074,
10* CFU/m¢ o|sl= 14, 10° CFU/m¢ ©]s} 24, 10° CFU/
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Table 1, Characteristics of study subject

(unit: n (%))

Characteristics Division Total Probiotics Mouthwash
v (n= 53) group (n= 27) group (n= 26) p
Gender Female 53 (100.00) 27 (50.94) 26 (49.06) -
20~22 41 (77.36) 21 (77.78) 20 (76.92)
Age (yrs) 1.000
23~25 12 (22.64) 6 (22.22) 6 (23.08)
Yes 7 (13.20 4 (14.81 3 (11.54
Smoking ( ) ( ) ( ) 1.000
No 46 (86.80) 23 (85.19) 23 (88.46)
o Yes 25 (47.17) 14 (51.85) 11 (42.31)
Drinking 487
No 28 (52.83) 13 (48.15) 15 (57.69)

Table 2. Comparison of salivary flow in the two groups after intervention

(unit: m@/min)

Unstimulated salivary flow

Stimulated salivary flow

Groups
P Pre-test Post-test P Pre-test Post-test p
Probiotics group 38+.23 56+.27 .001 1.77+.72 2.06+.92 <.001
Mouthwash group Ad4+24 .54+.29 034 1.64+.85 1.88+.76 255
p 371 .543 789 .801
3. g 35 I $HFsol ‘FET A A Fofl ks vk, of
U - 2o A= HdFFol w2 Y FA4 A, T Zol=
T 7Y g0l 2ozt Qx| Gopr ] 9 Gl 7o eyt B3 24 A, 5 we = ok
N - - — . o Qe RLASA
al stolAFAALS AAF AT Table 30 AAEo] T~ o T
A goulst 2ol ¢igich

Table 3, Comparison of buffering capacity in the two groups after intervention

(unit: n (%))

Pre-test Post-test
Groups 1 2 3 1 2 3
(yellow) (green) (blue) (yellow) (green) (blue)
Probiotics grou 3 > 18 0 4 22
group (11.54) (19.23) (69.23) (.00) (15.38) (84.62)
2 7 18 2 3 22
Mouthwash- group (7.41) (25.92) (66.67) (7.41) (11.11) (81.48)
X2 52 2.12
1 773 346

4. B} U] mutans streptococci 4=

SAel mhet = 1t Smutans o 2ol EAE

sfetsts] 91a) FRolAIFH S AAT AT, TRupol o

g agto] SR Aof vlsl] FA F-of score 0, 1 H&0] &=

o
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oFFl Wi, RPN FAF score 0, 1 Hlgo]  fOJ3 Kol GSATHTable 4)
AR gaBAAT B A, FF 2] FAo=
Table 4, Change of mutans streptococci score in the two groups (unit: n (%))
Groups Pre-test Post-test
P 0 1 5 3 0 1 7 3
Probiotics gro 0 3 1 22 2 3 4 17
group (.00) (11.54) (3.85) (84.61) (7.69) (11.54) (15.38) (65.38)
Mouthwash grou 2 3 3 19 3 ! 2 21
group (7.41) (11.11) (11.11) (70.37) (11.11) (3.70) (7.41) (77.78)
x° 3.202 2.270
P 362 518

Score 0; <10° CFU/O, Score 1; <10* CFU/O, Score 2; <10° CFU/O, Score 3; >10° CFU/O

5. eelgkasal ekl AT ABRAS ek B34 coEelske A B
ol B H] 2 (r=. 7 6. 0]5} A o] Ala}lx = 1y
WAl el G copuge | HEMFEIT RO A AHBRAL rehet
AU BAT AT, S e vAa goppy (0D

Table 5. Correlations of salivary buffering capacity, unstimulated salivary flow and stimulated salivary flow (n= 53)

Variables ]?;If)t:;i;g Unstimulgtoe‘i salivary Stimulag(()lwsalivary
Buffering capacity 1 285 330°
Unstimulated salivary flow 285 1 329"
Stimulated salivary flow 330 329" 1
"p<.05, by Spearman’s correlation analysis
V. @ & %ol WA 47, mRulologA #Ro B4 &,
AE F2 2 AF] weh ASeA Ad=sior vt
B oolTL 7 ghjere] Zo)sba ol cg maup  (Sniffen 5, 2018). Zeutol 9 €l g 5 /1A go] o
O|QEIAE AR3le] AAEAMIE PRSI 7|2 ¥ Lactobacillus thamnosus GG(LGG)+= thA HIo| &
4 ALY T FA AT vmstel sujage  HHE o A2 Avels dasmd Aue
FARRNE N HHe) AFS MeEsey )z = UT FHET el Aol wasan
2% AFsas o (Guo "5, 2023).
saufoloEze] aull AT W W Fob A Ay EEUClesas ARy ware s AsAY
oz 251, A7 REAL A A Soa gz cod22N AW el arkE AlE5h=vl(Ericksson
)91 2| ukSuez =, 2019), W= Ao Zabul o} w z] & Hubbard, 2000) o= 2R HHE HE ol =
o] T mIAQ AL ot Ty EE AW A AA SRz Aol oty MlatEe] AEieH wF= 9
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FA7ls e Aayor dydch
ol w2 7 ZEupolegs

1 Al A
2F-g-o| th(Dental
newspaper, 2020).
2| o] xop-Aah XA gh s 9Jsf Z=Hlo] e
25 BEohe AFolAe 54 ZRHo|E A ot
of 543}, 54 FAAENA et anE AAlskaL
AUtHAlkaya &, 2017). $15-o]] ARE-Fl ZZ2H[O| @ Bl A
Lactobacillus <& 3©|® L. reuteri %‘—Ei =0zl A
AR olgateith. AATo T
mRufo] 9 Esst 77 U biofilm FAE olAe
B3l tHLee & Lee, 2020).
o[ A AAA A= L. reuteri o ZZH}O]LE XA
o QI EHS T BIE N, HaUe taew
g mRulol g s HAS 8% 28] Bg
A8 Aol A (Keller 5, 2014)+= placebo AA &
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