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B (Bl PIgE) %2 SRR O X )V X L
h7y g GH48 M) 2 HEML 035 Th -7z,
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KRKATICTR 732 F v 7 A7 —5 — TR LM
5 15%CH;SNa ¥ % 28R K12 T 6.0x10° f5 AL 2 7
VAW Ty AR 2 L7z,

3. AFIWANWAT 2 BREDREERDEDEE
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CHsSNa #2## 2 M L, ToaleTHz Lz, HEbHIZ
20 MEHBFE L 72, Zotk, 1mL ¥ ¥ Vet E 07214,
Trtem L7 FORBENORMAEL I mL BRILL, £
DAFNVANHT Y VREZWEL:. T Takk%
AL 72 RBENICETERE 2RI L, BT sk
THLT, FEDOAFVANATY VISP
55, FREE 20 M LEINET & WAk A 5L 2
WAh Ty ViEERNE L. &k 6 BollE % 3 L
2. INHOWEMEN S AT IV RAINH T 5 VIEEDRD
(%) X, WO RAFIVANA TS VEBEEL RN
DAFNANG T Z VREOEERINETO A FIV A7
Ty VRETHRELAEDORRI Lz ARWFZETIRRIE
DAFIWVANHTE VIREOZEZPRET 57201220
WA= % AR L W 72,

4. IRETEEIR

WA FR DV % SRR O L LTI EIT-
72 TRTOEEFTIE SPSS 27.0 (SPSS Japan, HiT)
ZHW2. BER oL Kruskal-Wallis O#RE 2 17\,
Fhkg & LT Mann-Whitney @ U BiE = £ E MO
1E & L T Bonferroni % fv 72, A B K#EI 5% 1272
EL7.
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%, 8150+236%, ¥ 7 T FF A bV ¥IKEHIE 5418
(51.55-60.37) %, 56.40+4.65%, Bkt BE o> 3% 1 e Sk v
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OMED D B 720, EBRICOENTOMHZEE 2 %
L, BEMRHLDRIT—FEY FFAVET 70T F R
)Y THDB. T—F Y FFANIEH 0% DL HEE
BHLEMEERE) 2, BKETHLZ e o®OMmE L
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F 72 ARHF%E1E in vitro £ T ORI TH Y, OEND
W R0 SAH - A2 OB L T I I TE Tw i
W AT, OROEFRGEEIZIE VSCs D Z LD
AR 5T, BREHIIR BE DT Y M AL b
5728, FMHEZET 50 ARERIZT VSCs & HRERT
Al DM > 5 FRFES % DD 5.

e LT, yruFFANY Y, TV FFAL
BWTFNDHAFVANA TY ViRERZRD SR, Kb A
FNANA T8 VIREOWPENE P TDIE, T—F
YREFANTHY, ol (KAl — /Ml FIfE +
AR 7 & L T 80.96 (78.82-86.20) %, 81.50+2.36% T
Hot.

AWFFENS SN 7272 & £ LB RS T4
T LET.

B, ARFIEIXK AU ZEE PRI 7E 7 0 7 2 Bl s
J24H0003 OHBIIC X D Th N7

X ®

1) Faria SFS, Costa FO, Pereira AG et al: Self-perceived and
self-reported breath odour and the wearing of face masks
during the COVID-19 pandemic. Oral Dis 28 (Suppl 2):
2406-2416, 2022.

278

2) Bollen CM, Beikler T: Halitosis: The multidisciplinary
approach. Int J Oral Sci 4: 55-63, 2012.

3) Yaegaki K, Sanada K: Volatile sulfur compounds in mouth air
from clinically healthy subjects and patients with periodontal
disease. ] Periodontal Res 27: 233-238, 1992.

4) Ratcliff PA, Johnson PW: The relationship between oral
malodor, gingivitis, and periodontitis. A review. ] Periodontol
70: 485-489, 1999.

5) Morita M, Wang HL: Effect of initial periodontal therapy on
sulcular/tongue sulfide level. A pilot study. J Clin Periodontol
29: 844-847, 2002.

6) Deutscher H, Derman S, Barbe AG et al: The effect of pro-
fessional tooth cleaning or non-surgical periodontal therapy
on oral halitosis in patients with periodontal diseases. A
systematic review. Int J Dent Hyg 16: 36-47, 2018.

7) Blom T, Slot DE, Quirynen M et al: The effect of mouth-
rinses on oral malodor: A systematic review. Int J Dent Hyg
10: 209-222, 2012.

8) MMM, Lk, I VY a—T7 v rIiEh 0 01% 1k
TERPE I O LT BRHIRD AL, IPEf A= 4378 52 1 190-195, 2002.

9) Young A, Jonski G, Rolla G et al: Effects of metal salts on
the oral production of volatile sulfur-containing compounds
(VSC). J Clin Periodontol 28: 776-781, 2001.

10) Wang PL, Obana N: The inhibitory effect of bismuth oxy-
chloride in halithosis caused by volatile sulfur compounds. J
Hard Tissue Biology 21: 329-332, 2012.

11) Yaegaki K: The effect of zinc chloride mouthwash on the
production of oral malodour, the degradations of salivary
cellular elements, and protein. J] Dent Hlth 39: 377-386, 1989.

12) M W, & EHZ:vruFFA LY v ZoH. A
Gkl axit 35 ¢ 116-130, 1977.

13) EBBEG A 707X A M) Y OIFIC L 2 EAYED
THERRR. B FRE 41 339-341, 1994.

14) Hoven VP, Rattanakarun K, Tanaka Y: Reduction of offensive
odor from natural rubber by odor-reducing substances.
J Appl Polym Sci 92: 2253-2260, 2004.

15) Hong JH, Kim M]J, Oh WY et al: Evaluation of deodorization
techniques using cyclodextrins on the headspace volatiles
and antioxidant properties of onion. Food Chem 410: 135416,
2023.

16) PEHBEZ) - WRAI L ZOMER. M 29 1 359-369, 1988.

17) ALt - BRRIEO IR . ETHEA 14 0 1-12, 1970.

18) PEYF 1 RIS X B BRI ok BRELE 19
643-645, 1990.

19) ZERARIS © WYk R O S BERRL. AT 37 ¢ 163-172, 1993.

20) WEACHIE, HH#—, KE#H I AAFR) 72—
DAFIWVANATE AT MR, HARTRE48:
238-245, 2001.

21) Ripa LW, Leske GS, Sposato A et al.: Supervised weekly
rinsing with a 0.2 percent neutral NaF solution: Final results
of a demonstration program after six school years. ] Public
Health Dent 43: 53-62, 1983.



22)

23)

24)

25)

26)

27)

28)

Marinho VC, Chong LY, Worthington HV et al.. Fluoride
mouthrinses for preventing dental caries in children and
adolescents. Cochrane Database Syst Rev 7: Cd002284, 2016.
A, WRIFBIL, e RE—ITAH © DIERREMRAE L LTo
P LN EEoME. ALK 50:511-516, 2000.
Shanbhag VK: Oil pulling for maintaining oral hygiene-
A review. ] Tradit Complement Med 7: 106-109, 2017.
Pereva S, Nikolova V, Angelova S et al. Water inside
p-cyclodextrin cavity: Amount, stability and mechanism of
binding. Beilstein ] Org Chem 15: 1592-1600, 2019.

Sandilya AA, Natarajan U, Priya MH: Molecular view into the
cyclodextrin cavity: Structure and hydration. ACS Omega 5:
25655-25667, 2020.

Rekharsky MV, Inoue Y: Complexation thermodynamics of
cyclodextrins. Chem Rev 98: 1875-1918, 1998.

Kfoury M, Landy D, Fourmentin S: Characterization of cyclo-

29)

30)

31)

EENOERBSE - KB

dextrin/volatile inclusion complexes: A review. Molecules 23:
1204, 2018.

Esteso MA, Romero CM: Cyclodextrins: Properties and
applications. Int J Mol Sci 25: 4547, 2024.

Grecu M, Minea B, Foia LG et al: Short review on the
biological activity of cyclodextrin-drug inclusion complexes
applicable in veterinary therapy. Molecules 28: 5565, 2023.
Tonzetich J, Ng SK: Reduction of malodor by oral cleansing
procedures. Oral Surg Oral Med Oral Pathol 42: 172-181,
1976.

T 951-8512  HriE T

JEX RT3 2-5274 i KPR A= Be e ki /e A W FE Bk e
R R} A T Bl e Bk B

TEL : 0252272858 FAX : 025-227-0807

E-mail : nagashimaniigata@gmail.com

279



OEfE4%E ] Dent Hith 76(4), 2026

Cyclodextrin and Almond Oil Reduce In Vitro Methyl Mercaptan Concentration
Kazuhiro NAGASHIMADY, Norimasa TAKAY, Kaname NOHNO? and Hiroshi OGAWAY

UDivision of Preventive Dentistry, Graduate School of Medical and Dental Sciences, Niigata University
2Department of Oral Health and Welfare, Faculty of Dentistry and Graduate School of Medical and
Dental Science, Niigata University

Abstract: We evaluated the effects of methyl mercaptan (MM) in vitro, using cyclodextrin (CD), almond
oil (AO), and distilled water as negative controls, and activated carbon (AC) as a positive control.

Liquid (aqueous CD solution, AO) and solid (CD powder) samples were prepared. The target substance,
MM, was prepared by diluting a 15% CHsSNa solution. The MM concentration was measured in a flask.
Samples were treated for 5 min, and their concentrations were re-measured to calculate reduction rates.
Among the liquid samples, AO led to a significantly higher reduction rate than the aqueous CD solu-
tion and distilled water. Among the solid samples, AC powder showed a significantly higher reduction
rate than CD powder and the sample lacking material. CD powder also exhibited a significantly higher
reduction rate than the sample lacking material. MM concentration reduction rates for CD and AO were
lower than those for the positive control (activated carbon) but higher than those for the negative control
(distilled water).

In summary, both cyclodextrin and almond oil reduced the MM concentration, with almond oil resulting
in the highest reduction rate.
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