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Table 1 Characteristic of smell from different compounds found in oral malodor

Compound

Smell

Hydrogen sulphide (H2S)

Rotten eggs

Methyl mercaptan (CH3SH) Feces
Skatole Feces
Cadaverine Corpses (Cadaver)

Dimethyl sulphide (CH3)2S
Putrescine
Indole

Isovaleic acid

Rotten cabbage
Decaying meat
Small quantity in perfumes, smelly in large amounts

Sweaty feet

avAlsrnay Lfll‘ﬂQﬂF;i@F;I aelnetunszuaunianglawuy
TdldeandiauaesuuniiGe azlinanaanldidu 19lsznay
fngfuszive? fadu fmudnfiuanees 19usvnew
fuzfussegnUAREENNININTY I ALIRULATBETE
AU uu”ﬁﬁ@q"l,uﬁmmﬂmn“

AfevaneTun adlfiiudanautndufiniuann
nsidl _gseuntavesdecdiniilin deazihun nsillsa
dlesann

&

UIusiTadin1s ¢ N199A3IURAUNTTUUAL®
a al dl £ o o v 1 1 G
wuARFen §19 ndszneunuzdussvald auluajiilu
N dn o
wuAT BN ldNeeanTian den1aznldlieandian 1usanwy
1mu°ﬁmﬂﬂnmmmim@ﬂﬂ?wum“luwﬂfmwLﬂu‘l:imﬁwumm 1
mummqmaumwwmumu ‘Emﬂmﬂmaumﬂumum
Wl 0102 TaAmAs w190 $19 Aneitlideandian
TiuuanFenguildiseantiauasnyia fretnaasuuaiiGe
AludeeenTiauin 1u1sanan 13Useneumusdussmele
18un AalauuanBan Aandiasu (Fuso- bacterium nucleatum)
3l LuRTAaN (Treponema denticola) W3lanaan -
masiiAe (Prevotella intermedia) waslnlsluun 393114
(Porphyromonas gingivalis) uniuasisaan Weflade (Tannerella
. A a . Aa A %
forsythia) EWLANLIEN (Eubacterium Sp.) uazuuANFawy 14
TuasuqaurEd lsivRenau o waziduii “wnad wueiiGe
1 d’/ 3| a a dl 2 % 6 o
mmmﬂmmﬂ‘wLiﬁwwuimmn‘lmmimﬂ?mumnL UUNL

ﬁq“u78910

From: Lee PPC, et al.(1)

ASILRAUYSAUUAY (Tongue coating)
a a o ;’ i; 2 rdi a d‘
AIUqAUTEtULANTusznavldfaasaditiayian

3
Yy v

WQAREN LEAAIALREA uAzLUATIGE Taad uLuIasauY
WuFnundesenisdainizuss ¢ sresuuaiize danu
1 . a v A’J d' & 2 al a 1
draasyRafuuvaesauuilagad wnsaliuuafiFainigls
= - a e o > D] Sl

NN 100 LA luanisigadymagy o 1 Wi liuuaiiGe
d Y o % I
Bainnz1fiies 25 e wananil Tase Frefiilused (fissures)
vuAUSY ¥4 naziifeandiauiies Tavunzuinisady

Aa Ay K 2 =< o o a
gasuuanFedldieeanFiaudeliunum A lunsudn 13-
UsznaunuztuszmanaziniesuuafFaannn1atea19as
nane

NUATELNTUL AT ATTURAUVTHLWAYENA
W g lunsneliianaulndauiunisiilsniusent u
TnemuanludiloaTsnaviusdan, ulifsunnaesnsuqauyise
vuAuNNNnINAWallne 6 win (90 Radndu waz 14 Jaaniu
AINAIAL)”
wandanniglulin AuduldifunfuuafFauuauaziiy
sian1g Anyluntslans 1sdsznaunuriussivadulu

A4 o =2 X o A ! X A .
EHAATNINNUHNINHNINNINTANAUNILHE AR NIN-

nwpgeanALLneeNIENNNduLATIRe T lusesdnyEviue

IRV Bosy WAZATLE 1L psliiudnauthiumas
filandnvesnautn taesneemguiilingaan “uiug
aeelide AN DRvesnsinazaEiusien. uiunied
nduLn fan asluniendt 2 susuduasdlidulseyivud

'
oA

o Ve . R | A A ~ %
ant Usluﬂ@qllWQ@E']Q%QF‘]?Q@WUQ’]Nﬂ@uﬂ’]ﬂ (Nﬂ"ﬁ/}vl,m@’]ﬂ




o Nyl o o -
2.9up. U9 60 81U 1 8.A-H.A. 2553 3

A19NN 2 AN NUETEnINnAuLnA U lsaLFuse L U
Table 2 Correlation between halitosis and periodontitis

Halitosis No Halitosis

Periodontitis No Periodontitis No
No. of subjects 23 (18%) 52 (41%) 14 (11%) 38 (30%)
Volatile sulfur 136 ppb 110 ppb 74 ppb 69 ppb
Full-mouth odor* 3.5 3.4 1.3 1.7
Tongue odor* 2.7 2.7 1.7 1.7

* Indicated as organoleptic score (Halitosis = scoree = 3)

Periodontitis = one or more pocket =5 mm.
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Table 3 Volatile organic compounds produced by bacteria in saliva and
tongue coating

List of Volatile organic compounds produced by saliva
or tongue coating in vitro

1. Sulfur compounds H,S, CH,SH

2. Short-chain fatty acids Propionic, Butyric, Valeric
3. Polyamines Cadaverine, Putrescine
4. Alcohols 1-propoxy-2-propanol
5. Phenyl compounds Indole, skatole, pyridine
6. Alkanines 2-methy-propane
7. Ketones

8. Nitrogen-containing Urea, ammonia

compounds

9. Unknown compounds

From: Loesche WJ, et al. (6)
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Table 4 Example of bacterial species those produce volatile sulfur compounds from different substrates

Most active producers of volatile sulfur compounds in vitro

H,S from cysteine CH,SH from methionine

H,S from serum CH,SH from serum

Peptosteptococcus Fusobacterium nucleatum Prevotella Treponema denticola

anaerobius intermedia

Micros prevotii Fusobacterium Prevotella loescheii Porphyromonas
periodonticum gingivalis

Eubacterium Eubacterium spp. Porphyromonas Porphyromonas

limosum gingivalis endodontalis

Bacteroides spp. Bacteroides spp.

Centipedia Treponema

periodontii denticola

Selenomonas

artermidis
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reaction amplification of 16S rRNA cloning and sequence analysis)
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Table 5 Bacterial species identified in the control group and the halitosis
group

Bacterial species identified only in the control group or the
halitosis group.

Bacterial species % lsolates* % Prevalence

Identified Only in Control Group
Porphyromonas catoniae 2.0 60

Gemella sanguinis 0.5 40

Identified Only in Halitosis Group

Solobacterium moorei 4.8 100
Granulicatella elegens 0.6 63
Eubacterium species 0.3 50
Firmicutes species 0.1 50
Unidentified oral bacterium 0.8 38
Porphyromonas species 0.3 38
Staphylococcus warneri 0.1 38
Dialister species 0.5 25
Prevotella intermedia 0.2 25

* Percentage of isolates identified by either culture or direct
amplification methods from the subject samples.
From: Haraszthy VI, et al. (26)
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Microbiology of Oral Malodor

Abstract

Beside an indication of poor oral health, oral malodor has also tremendous effects
to the patient’s mental status and social activities. More than 90% of the oral malodor is
associated with intra-oral etiology. Oral cavities are habitats of hundreds of bacterial species.
Mostly those who are able to produce volatile sulfur compounds are involving in oral malodor.
A great majority of them are anaerobic bacteria found in periodontal pockets and tongue
coating. This article reviews the causes of oral malodor associated with intra-oral bacterial
communities, the methods which can be used to identify those species involved, and the
future roles of probiotics in oral malodor treatment.

Key words: Bacteria; Halitosis; Oral malodor; Periodontal disease; Probiotics; Tongue
coating






