Herbal Plants as a Treatment
for Halitosis in Children: A
Systematic Review

by

Submission date: 17-Apr-2021 09:35AM (UTC+0700)

Submission ID: 1561530835

File name: Plants_as_a_Treatment_for_Halitosis_in_Children_A_Systematic.pdf (441.63K)
Word count: 7038

Character count: 38739



Annals of R.5.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 2591 - 2607
Received 16 February 2021; Accepted 08 March 2021.

Herbal Plants as a Treatment for Halitosis in Children: A Systematic
Review

Harun Achmad', Irene Edith Rieuwpassaz, Arnilrawaty Djais3, Eriska Riyantf', RistiSaptarini
PrTmartTd, Fathimah®
]Department of Bgdiatric Dentistry, Faculty of Dentistry, Hasanuddin University, Indonesia
2De[:iartrne:nt of Oral Biology, Faculty of Dentistry, Hasanuddin University, Indonesia
'Department of Periodontology, Faculty of Dentistry, Hasanuddin University, Indonesia
*Department of Pediatric Dentistry, Faculty of Dentistry, Padjadjaran University, Indonesia
*Clinical Dental Student, Faculty of Dentistry, Hasanuddin University, Indonesia
Corresponding Author: harunachmader @gmail.com

@BSTRACT

Introduction: Halitosis is an important multifactorial health problem that affects aaerson's
psychological, social life and quality of life. Halitosis is very common in children. It should
be noted that the main causes of halitosis in children include dental caries, poor oral and
dental hygiene. Common treatments for halitosis include brushing, ﬂomg using dental floss,
chewing gum, and using both chemical and herbal mouthwashes. Long-term use of this
chemical has side effects in the form of discoloration of the teeth, triggering tartar formation,
allergic reactions, as well as desquamation (flaking) of the oral mucosa. Herbal plants are
plants that produce active substances and can be used as an alternative to treat several
diseases, including halitosis. Aim:This systematic review reviews some of the literature on
the potential of herbal plants for treating halitosis in children.Methods: In this systematic
review, article searches were conducted on Google Search and Pubmed. Studies published
from 2010 to 2020. As much 84 articles were rated, including 84 articles from electronic
databases, 0 from manual searches. 49 records were screened, 35 records excluded, 37 full-
text articles were assessed for eligibility and 12 full-text articles were included.Result: There
are 12 articles about medicinal plants that can be used to treat halitosis in children.
Conclusion: There are 12 articles on various active substances in herbal plants that can treat
halitosis in children.
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INTRODUCTION

Human breath consists of very complcwastances with various odors which can give
rise to unpleasant situations such as halitosis. Halitosis is an important multifactorial health
problem that affects a person's psychological, social life and quality of life.'Halitosis comes
from the Latin word halitus which means breath and osis means a pathological change used
to describe an unpleasanm unpleasant odor that comes from the breath in a person's mouth.
Halitosis, also known as fetor ex ore, fetor oris or oral malodor, is a general term that denotes
bad breath to describe and characterize halitosis.

This undesirable condition is a common complaint for both sexes and for all age
groups. According to the American Dental Association (ADA), halitosis is the main problem
after caries and periodontal disease that is complained of by people in the world. Halitosis is
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very common, with more than 50% of the general population suffering from halitosis. The
prevalence of halitosis sufferers in each country varies. In China, patients with halitosis
reached 27.5% with a sample of 2500 people. Research conducted in America shows that the
prevalence of halitosis sufferers is quite high, reaching 50% of the total population in
America. Also in other literature states, the prevalence of halitosis in children is quite high,
ranging from 5% to 75%."°

Halitosis is very common in children. It should be noted that the main causes of
halitosis in children include dental caries, poor oral and dental hygiene. The results of Basic
Health Research in 2018 stated that, the total proportion of dental and oral problems was
57.6%; the largest proportion were tooth decay/cavity/pain (45.3%). The prevalence of caries
or cavities in children and adults is also quite high, including the prevalence of cavities in
early childhood and is still very high, namely 93%. Tooth and mouth disease is caused due to
the presence of bacteria that colonize the oral cavity to form a biofilm/plaque layer. This will
cause various diseases in the oral cavity, one of which is halitosis.®”

Halitosis is basically caused by two things, namely ph}mlogical and pathological.
The physiological source of this halitosis comes from conditions on the surface of the tongue.
The bacteria found on the tongue surface of a healthy patient are different from that of a
patient with halitosis.*The pathg)gical source involves the severity of pocket gums which is
known as periodontal disease. The main cause of halitosis is the release of Volatile Sulfur
Compound (VSCs) which is caused by the decay activity of gram negative microorganisms.
The cause of most halitosis comes from the oral cavity, which is around 80-90%, such as
poor oral hygiene, deep caries, periodontal disease, oral infection, xerostomia, ulceration,
pericoronitis, leftover food in the mouth and tongue coating, while halitosis originates from
from outside the oral cavity occurs only slightly, namely about 10-20% such as systemic
diseases, diseases of the respiratory or gastrointestinal system, liver organ failure and
metabolic disorders.”

A healthy oral cavity allows a person to communicate effectively, enjoy various types
of food, improve quality of life, self-confidence, and have a better social life. The existence
of halitosis has a negative impact and can even trigger stress. Halitosis can cause harm not
only to sufferers but also to others and can affect a person's social life such as shame,
avoidance of social interactions and decreased self-confidence in children. *”

Common treatments for halitosis include brushing, flossing using dental floss,
chewinum, and using mouthwash both chemicals and herbs that usually help freshen
breath. Long-term use of these chemicals has side effects in the form of discoloration of
teeth, triggering formation of tartar, allergic reactions, as well as desquamation (peeling) of
the oral mucosa>'“Therefore, one of the alternative ingredients that can be used to reduce
halitosis is herbal plants. Herbal plants are plants that produce active substances and are used
as alternatives to treat several diseases, including oral diseases. Currently, approximately
40% of drugs available use natural sources, eitheadirectly or indirectly, and 25% of them are
obtained from plants. Research on herbal plants in dentistry has been used as analgesic, anti-
inflammatory, antimicrobial, curativaand regenerative, with minimal toxicity, better
biocompatibility and lower cost. The World Health Organization (WHO) also recommends

and encourages the use of plants as alternative therapies for oral hygiene.”‘lzTherefore, this

http://annalsofrscb.ro 2592




Annals of R.5.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 2591 - 2607
Received 16 February 2021; Accepted 08 March 2021.

systematic study aims to examine more deeply the potential of herbal plants to treat halitosis
in children.

SEARCH METHODS
Data Source

The data was collected by searching the literature on article search sites, namely
Google search and Pubmed which were published from 2010 to 2020, the search was carried
out in December 2020. The data search was carried out systematically using keywords herbal
plant, halitosis, children

Research Criteria
A. Inclusion criteria
1. Articles published from the years 2010-2020
2. Articles in English
3. Scientific articles that have been published and available online
4. Articles that examine herbal plants can be used to treat halitosis
B. Exclusion Criteria
1. Articles included in systematic reviews, literature review, interview and editorials
2. Articles that cannot be accessed for free

Data Collection

The data that will be used in this research are secondary data. The data is obtained
from articles that are searched for in the article database which will then be reviewed
according to the research criteria set by the researcher.
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Articles found on online databases (N=84)
using keywords herbal plant, halitosis,

children
Scre
enin The number of articles after Excluded articles: (N=35)
g the duplicated articles are = =P | _ Article not on topic (N=35)
removed (N=49)
Eligi
bilit
y Excluded articles: N=37
The complete journal article - Articles that use chemicals to
text is assessed for its — — treat halitosis (N=25)
eligibility (N=12) - Systematic review articles (12)

Total journals obtained for
synthesis (N=12)

Figure 1. A diagram showing the selection of articles for review

The literature search was carried out on the online database, Pubmed, using keywords,
namely herbal plants, halitosis, children found 84 articles. After eliminating duplicate
articles, the titles and abstracts of each article were analyzed on 84 articles excluding 69
articles. The full-text articles in the remaining 12 articles were analyzed and excluded as
many as 34 articles for the following reasons: articles that use chemicals in treating halitosis
(n=25) and systematic review articles (n=12).
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DISCUSSION

The use of medicinal plants is one of the solutions in solving health problems that are
often faced by the community, apart from using chemical drugs in the preventive and
medicinal stagThe use of medicinal plants has a major impact on the sustainability and
biodiversity of plants. According to the World Health Organization (WHO), medicinal plants
will be the best source for getting various drugs in a disease. Various formulas are found such
as mouthwash, toothpaste and gum derived from plant extracts that are able to treat halitosis.
Therefore, these plants must be investigated to determine their properties, safety and efficacy
as a treatment for halitosis." #

Based on several studies, there are many plms that can be used as medicine to treat
halitosis. Research conducted by Msmmin Tian, et al, showed that the use of mustard seed
extract in the form of chewing gum can effectively reduce the concentration of latile sulfur
compounds in the mouth that play a role in halitosis. This is because the main constituent of
mustar(beed extract is allyl isothiocyanate (AITC) which has antibacterial properties which
will be formed and released through enzymatic reactions of glucosinolates and mirosinase in
aqueous solutions. Apart from that, AITCs also exhibit various health benefits such as anti-
inﬂmatory, anticancer and anti-tumor properties. s

Hydrogen sulfide, methyl mercaptan and dimethyl sulfide are the main components of
halitosis. Where the presence of AITC content in Blstard seeds can effectively reduce the
VSC concentration in the mouth for a longer time. The reaction of AITC with VSCs occurs
through a nucleophilic addition mechanism where the carbon center lacks electrons in the
AITC molecule so that it reacts with nucleophilic substances such as hydrogen sulfide to
form a ditiocarbamate complex. However, in this study, it was shown that the use of AITC in
chewing gum did not affect the taste of the chewing gum and could reduce VSC effectively.
In addition, chewing gum with 0.01% AITC and 0.1% zinc lactate can significantly reduce
total VSC levels by up to 180 minutes. The effect will be seen when AITC is combined with
zinc lactate without affecting sensory stimulation in reducing halitosis.'**°

100% e

40%
20%
0%

0 min 12min 20min

AITC remained
ingum %
o
£

Figure E{clcasc of AITC from chewing gum after 12 and 20 minutes of chewing.
Source:Tian M, Hanley AB, Dodds MWIJ. Allyl isothiocyanate from mustard seed is
effective in reducing the levels of volatile sulfur compounds responsible for intrinsic oral
malodor. ] Breath Res. 2013;7’(2).13

Muneo Tanaka et al also mentioned that the use of eucalyptus herbal plant extracts in the
gum formula has a long-term effect on the olganoleptic score, VSCs levels, and tongue-
coating scores that cause halitosis. Eucalyptus globulus is a plant that has many properties to
treat various diseases, namely cold medicine, overcoming pulmonary tuberculosis, diabetes,
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asthma, disinfectant, antiseptic, antibacterial, antiviral, insect repellent or repellant, and
antifungal. The chemical compounds that play a role are 1,8-cineol, u-terpineol, quinate,
luteolin, and proanthocyanidin. These findings suggest that eucalyptus extract gum can
reduce bad breath by reducing tongue-coating accumulation. So that Eucalyptus has the
potential to be developed into a drug derived from natura ingredients.ls’z?

Research conducted by Pier Francesco et al using chewing gum containi zinc acetate
and Magnolia bark extract (MBE) significantly reduced oral VSC levels. Magnolia bark
extract (MBE) is a traditional medicine isolated from the bark of Magnolia officinalis. This
extract is extracted by boiling steam d hot water or by extraction of organic solvents. MBE
is usually used by Chinese people for the treatment of fever, headache, pain relief, anti-
bacterial and stress reduction.”

The mechanism for zinc and MBE to reduce oral VSC prodyEjon is through different
routes. Where Zinc acetate when in contact with saliva will release Zn>* ions, which can form
stable mercaptides with VSC and its precursors with sulfur, while Magnolia bark extract
(MBE) has antibacterial and anti-plaque activity when given in chewing gum or candy. In
addition, neolignans from magnolia can also damage bacterial membranes. These
considerations suggest a possible synergistic effect of MBEmd Zinc acetate to enhance the
antihalitotic effect of the active ingredients. Additionally, chewing gum itself may have a
mechanical romin reducing plaque by increasing salivary flow. The results of this trial
indicated that chewing gum containing zinc acetate and MBE significantly reduced the oral
VSC levels at the time of chewing after one hour compared to control chewing gum which
did not have this effegss

Generally, saliva plays an important role in eliminating bad odors in the mouth. Chewing
stimulates salivary flow, along with cleansing the oral cavity and reducing bad odors. This
latest study shows that chewing gum of various flavors stimulates salivary flow and that
@wing for a long time is effective at maintaining salivary flow. In addition, regular use of
chewing gum could result in a significant reduction in plaque scores. The microorganisms
that cause bad breath are gram-negative, anaerobic bacteria similar to tthteria that cause
periodontitis. In this study, chewing PYC (French pine bark extract) gum for 4 weeks resulted
in a significant reduction in oral hydrogen sulfide-producing organisms in saliva compared to
baseline. PYC has bacteriostatic activity against various microorganisms including cariogenic
and periodontopathic bacteria. Therefore, PYC gum contains an effective concentration to
reduce the number of microorganisms that cause halitosis.*'’

In contrast to the research conducted by Nazliniwaty et al, using the leaf extract of
Plectranthusamboinicus ( frmr.)Sprw (EEPL), it can be formulated in the form of a
mouthwash that is proven to have antibacterial activity against Staphylococcus aureus and
Streptococcus mutans which causes halitosis. In this study using ethanol as a solvent
produced most of the non-volatile compounds. Non-volatile compounds from
Plectranthusamboinicus (Lour.) Spreng leaves have been reported to have antibacterial
activity against gram-positive bacteria such as Staphylococcus aureus. In accordance with the
results reported by Valgas et al and Gurgelet al, leaf extract of Plectranthusamboinicus
(Lour.) spreng showed very strong results as an antibacterial because it contains flavonoid
compounds in the extract against Staphylococcus aureus which causes halitosis."**"
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Several studies have also identified chemical compounds contained in the leaves of
Plectranthusamboinicus (Lour.) Spreng that play a role in antibacterial activity, namely
essential oils such as p-cymene, thymol, B-caryophyllene and y-terpinene in the leaves
ofPlectranthusamboinicus (Lour.) Spreng which has antibacterial properties against
Staphylococcus aureus." "'

Apart from Staphylococcus aureus and streptococcus mutans which causes halitosis,
Solobacteriummoorei is also anaerobic gram-positive batmia considered as the main
causative agent of halitosis. Marie-Pierre Morin et al. Stated that the use of green tea extract
containing polyphenols can reduce halitosis associated with Solobacteriummoorei bacteria. In
this study, researchers found the active substance associated with green tea polyphenols,
namely the presence of EGCG (constituent epigallocatechin-3-gallate) which has bactericidal
properties to control halitosis. This suggests that green tea extract contains additional
bioactive components. Green tea extract and EGCG can absorb cell membranes resulting in
leakage of calcein-AM. Previous studies have also reported that green tea also contains
theaflavins and catechins which can play a role in permanently damaging the cytoplasmic

. 162032
membrane of bacteria.'%2"?

Figure 2. Transmission electron microscopy analysis of §. moorei. Panel A: Control
untreated bacteria. Panel B: Bacteria treated (4 h) withgreen tea extract (500 pg/ml). Panels C
and D: Bacteria treated (4 h) with EGCG (250 pg/ml)

Source : (Morin MP, Bedran TBL, Fournier-Larente J, Haas B, Azclmﬁ, Grenier D. Green
tea extract and its major constituent epigallocaWin-}gallate inhibit growth and halitosis-
related properties of Solobacterium moorei. BMC Complement Altern Med [Internet].
2015;15(1):1-11)"¢

The formation of biofilms by S. moorei is the main step in the occurrence of halitosis.
Although the polyphenols in green tea do not show specific anti-biofilm effects in S. moorei,
they can affect biofilms through two mechanisms. First, the biofilm formation by S. moorei
on EGCG treated surfaces was particularly atfected. Second, green tea extract and EGCG can
reduce the previously formed S. moorei biofilm. The mechanism involved in biofilm
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desorption may be related to the ability of green tea polyphenols to alter the integrity of S.
moorei cells.'®**

In previous studies, it has also been shown that S. moorei pr(aces high VSC levels when
the presence of cysteine and [-galactosidase are associated with VSC production from mucin.
This enzyme can deglycosylate salivary glycoproteins, which can then be degraded into
peptides and amino cls by host proteolytic enzymes and bacteria before being converted
into VSC. So that f§-galactosidase activity in saliva has been associated with halitosis. In this
study, showed that green tea extract and EGCG can inhibit B-galactosidase activity in S.
moorei which can contribute to reducing halitosis. R

This study is also in line with the research by Abdolhosseinmoghbel et al using green tea
extract to treat halitosis in children. Green tea contains flavonoids, tannins, vitamins,
fluorides and other mineral salts. Some of the antioxidants and antimicrobial agents of green
tea can increase strength in teeth. Tannins are biosynthetic materials that have a strong anti-
bacterial effect. In this study using propylene glycol (PG) as a solvent rather than ethyl
alcohol. In Yamamoto et al's research on green tea in the United States, the use of green tea
containing 0.5% tannins with 2% ethyl alcohol solvent reduced wvarious types of
staphylococcus by only about 15%. But in Iranian the use of PG 10%, green tea mouthwash
1% and free tannins can decrease the number of bacteria by about 48%. In addition, using PG
as a substitute for hazardous ethyl alcohol is not only useful as a co-solvent but also as a
chemical stabilizer and causes microbial death and is safe for use for children. This proves
that propylene glycol is better used than using ethyl alcohol. 734940

Studies show that toothpaste and mouthwash containing green tea can fight bacteria and
prevent plaque formation. Plaque is the cause of bad breath. Green tea can prevent bad breath
by consuming mouthwash before and after brushing your teeth, or mixing it with toothpaste
products. A herbal mouthwash formulation from Iranian green tea extract containing 1%
tannin with 10% propylene glycol can reduce the number of aerobic oral bacteria by 45-64%
and can also prevent plaque formation on teeth that results in halitosis.' "'

Supanee et al. also mentioned the ability of green tea mouthwash to reduce bad breath
caused by the antimicrobial activity of green teacatechins, especially in
Porphyromonasgingivalis, as well as the ability of green tea catechins to convert VSCs into
odorless compounds. It has been shown that active catechins and their derivatives can inhibit
tissue damage through P. gingivalis proteinase activity, thus, catechins and their derivatives
can reduce the source of microbial spoilage. According to this study, greggytea mouthwash
showed a comparable percentage of VSC reduction to mouthwashes containing 0.05%

chlorhexidine, 0.05% cetylpyridinium chloride, and 0.14% zinc-lactate *<474
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In the study of Pratibhamamgain et al. using triphala and organic ela decoction was
effective when compared with chlorhexidine mouthwash in inhibiting halitosis. Triphala has
antimicrobial properties and inhibits the growth of activity against bacterial isolates, besides
that it is also shown to have antioxidant and free radical reduction properties. Ela churna in
combination with Triphala decoction to treat halitosis has an immunomodulatory, and
antimicrobial action against the organisms that cause dental caries. Triphala is efficient in
inhibiting plaque biofilm and effective in treating biofilm infections present in teeth. Similar
results were seen in this study where the plaque index increased for the Triphla and Ela
groups at baseline 14 and 21 days. Triphala concentration was 0.6% compared to
chlorhexidine concentration of 0.1% and both were efficient in controlling gingivitis and
plaque biofilm formation. Also, it appears that Triphala and chlorhexidine show the same
inhibitory effect on microbial counts, except for lactobacillus, where Triphala has shown
better results than chlorhexidine > *”#*

In addition, Ocimum sanctum (Tulsi) pharmacological activity has spread in the field of
dentistry. In this study, tulsi mouthwash was formulated and had an effect on bad odor
assessed after 15 days. A study has analyzed the effect of various concentrations of Ocimum
sanctum extract ranging from 0.5 to 10%. and it was observed that a 4% extract concentration
was optimal as an antibacterial agent against the normal flora of the oral cavity; thus, in this
study using a concentration of 4%. Ocimum sanctum has been tested against various
microorganisms such as Candida albicans, Staphyloccus aureus, enteric pathogens,
Klebsiella, Escherichia coli and Proteus 4950

In this study, Ocimum sanctum extract mouthwash prevented plaque formation. In
addition, the stems and leaves of Ocimum sanctum also contain various kinds of active
ingredients that have antibacterial properties, including saponins, flavonoids, triterpenoids
and tannins which form high m(mular complexes, lyse bacteria on the tooth surface and
saliva. This study demonstrated a significant reduction in VSCs, organoleptic, plaque and
gingival scores in the tulsi extract mouthwash group, which could be attributed to the
compounds isolated from the tulsi extract. However, after 15 days of intervention, the mean
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percentage reduction in VSC and organoleptic scores in the chlorhexidine and hydgmmen
peroxide groups was significantly greater than in the tulsi mouthwash group. Therefore, it can
be concluded that tulsi mouthwash, although effective in reducing VSC which is responsible
for halitosis, but does not have the same efficacy against chlorhexidine and hydrogen
peroxide mouthwagh 2132533453

In contrast to the case of bamboo leaf extract which has components such as beta
carotene, alpha tocopherol, gamma tocopherol which has strong anti-bacterial activity
properties. Apart from that, the phenolic compounds possessed by bamboo leaves themselves
are also proven to have a strong bactericidal action. The highest concentration of BLES
(Bamboo leaf extract solution) in combination with SCCS (sodium copper chlorophyllin
solution) was able to inhibit the growth and pmiferation of four bacteria in a concentration-
dependent test. BLES and SCCS certainly have an inhibitory effect on the growth and
proliferation of anaerobic bacteria against high concentrations of bacteria showing
superior susceptibility. In this context, high concentrations of both bamboo leaf extract
solution (0.16%) and sodium copper chlorophyllin (0.25%) showed high inhibitory ability in
the four anaerobic periodontal bacteria (porphyromonasgingivalis (PG), voreﬂaimermidai
(PD), fusobacteriumnucleatum (FN) and prevotellanigrescence (PN) and produce sulfur
volatile compounds that contribute to bad breath.These compounds may have a beneficial
effect on oral health care. New antibacterial agents fight the bacteria that cause halitosis and

. 2,
related oral diseases. >

a BLES b SCCS

. 1 day incubation Additional 3 day- . 1 day i 3 day
without BLES incubation with BLES. without SCCS with SCCS

"
@

|4
in

[

CFU/plate/log

CFU/plate/log

PG Pl FN PN

Figure. 4. Growth rate of four strains after 1 day incubation, followed by additional 3 days
incubation with 0.16% BLES or 0.25% SCCS. The values **P < 0.001 and *P < 001 are

shown with 1 day incubation.

2
Source : (Majbauddin A, Kodani I, Ryoke K. The effect of bamboo leaf extract solution and
sodium copper chlorophyllin solution on growth and volatile sulfur compounds production of
oral malodor associated some anaerobic periodontal bacteria. Yonago Acta Med.
2015;58(3):129-36)**

CONCLUSION

Recent literature shows that herbal plants that have been described have various kinds
of active substances that can be the right solution in treating halitosis. This herbal plant can
be formulated in preparations as mouthwash, toothpaste, chewing gum or even other products

http://annalsofrscb.ro 2603




Annals of R.5.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 2591 - 2607
Received 16 February 2021; Accepted 08 March 2021.

that can reduce halitosis in children, so this systematic review can be used as a reference in
the development of herbal plants in the future, especially dentistry.

REFERENCES

1.

10.

I1.

12.

13.

14.

15.

http://annalsofrsch.ro

Choudhary A, Aggarwal A, Kishore M. Halitosis- A Review REVIEW ARTICLE.
2012:;(March).1-5

Irianti R, Pandelaki K, Mintjelungan C. Description of Knowledge About Halitosis in
Workers at the Port of Manado. 2015;3(1).

Yoga IGKM, Giri P ratna K, Sarjana K. BA L I D E NTA L JOUR NAL Acrylic
release to the elderly in Penatahan Village. Bali Dent J [Internet]. 2018;2(1):45-52.
Available from: http://jkg-udayana.org/ojs/index php/bdj/article/view/135

Senjaya AA. TREATMENT OF HALITOSIS Asep Arifin Senjaya 1. Scale Husada.
2011;8(2):126-31.

Aylikei B, Colak H. Halitosis: From diagnosis to management. J Nat Sci Biol Med.
2013;4(1):14-23.

Sri Hernawati, Balqis Salsabila Setya Aldianah, Pujiana Endah Al. The Effectiveness
of Red Pomegranate (Punica granatum Linn) Extract Mouthwash Against the Number
of Oral Bacteria Colony. Malaysian J Med Heal. 2020;16(4):2636-9346,.

Astrid Wylleman 1, Feie Vuylsteke 2, Christel Dekeyser 3, Wim Teughels 4, Marc
Quirynen 4 IL. Alternative therapies in controlling oral malodour: a systematic review.
J Breath Res [Internet]. 2020, Available from:
https://pubmed .ncbi.nlm.nih.gov/33227726/

Care PD, Karimi M. The Causes of Holitosis in Children. Pediatr Dent Care.
2017:2(1):2-4.

Yulimatussa AP, Blambangan BGPB, Dewi JC, Herdianto RS, Mumtaza 1, Nafiis
MM, et al. Knowledge of Handling Halitosis in Oral Health Problems. ] Farm
Community. 2016;3(2):28-32.

Torsten M, Gémez-Moreno G, Aguilar-Salvatierra A. Drug-related oral malodour
(halitosis): a literature review. Eur Rev Med Pharmacol Sci. 2017;21(21):4930-4.
Khan DMA. Introduction and Importance of Medicinal Plants and Herbs. In 2016.
Available from: https://www.nhp.gov.in/introduction-and-importance-of-medicinal-
plants-and-herbs_mtl

Irfan I, Rochmah YS, Yusuf M, Aditya G.The Effectiveness of Gambir Leaves
(Uncaria Gambir Roxb) To Reduce Halitosis Caused by Study Plaques at the Zuhriyah
Orphanage and Islamic Boarding School, Sleman, Yogyakarta. ODONTO Dent J.
2015;2(1):52.

Tian M, Hanley AB, Dodds MW]J. Allyl isothiocyanate from mustard seed is effective
in reducing the levels of volatile sulfur compounds responsible for intrinsic oral
malodor. ] Breath Res. 2013:7(2).

Nazliniwaty N, Laila L. Formulation and antibacterial activity of plectranthus
amboinicus (Lour.) spreng leaves ethanolic extract as herbal mouthwash against
halitosis caused bacteria. Open Access Maced J Med Sci. 2019;7(22):3900-3.

Tanaka M, Toe M, Nagata H, Ojima M, Kuboniwa M, Shimizu K, et al. Effect of
Eucalyptus-Extract Chewing Gum on Oral Malodor: A Double-Masked, Randomized

2604




Annals of R.5.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 2591 - 2607
Received 16 February 2021; Accepted 08 March 2021.

16.

7.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

http://annalsofrsch.ro

Trial. J Periodontol. 2010:81(11):1564-71.

Morin MP, Bedran TBL, Fournier-Larente J, Haas B, Azelmat J, Grenier D. Green tea
extract and its major constituent epigallocatechin-3-gallate inhibit growth and
halitosis-related properties of Solobacterium moorei. BMC Complement Altern Med
[Internet].2015;15(1):1-11.

Széliga ME, Nacucchio MC. Pharmaceutical products. Pharm Policy Law. 2015:17(1-
2):81-9.

Rassameemasmaung S, Phusudsawang P, Sangalungkarn V. Effect of Green Tea
Mouthwash on Oral Malodor. ISRN Prev Med. 2013;2013:1-6.

Zeng QC, Wu AZ, Pika J. The effect of green tea extract on the removal of sulfur-
containing oral malodor volatiles in vitro and its potential application in chewing gum.
J Breath Res. 2010:4(3).

Porciani PF, Grandini S. Effect of green tea-added tablets on volatile sulfur-containing
compounds in the oral cavity. J Clin Dent. 2016:27(4):110-3.

Watanabe K, Hiramine H, Toyama T, Hamada N. Effects of French pine bark extract
chewing gum on oral malodor and salivary bacteria. J Nutr Sci Vitaminol (Tokyo).
2018;64(3):185-91.

Mamgain P, Kandwal A, Mamgain RK. Comparative Evaluation of Triphala and Ela
Decoction With 0.2% Chlorhexidine as Mouthwash in the Treatment of Plaque-
Induced Gingivitis and Halitosis: A Randomized Controlled Clinical Trial. J Evidence-
Based Complement Altern Med. 2017;22(3):468-72.

Sharma K, Acharya S, Verma E, Singhal D, Singla N. Efficacy of chlorhexidine,
hydrogen peroxide and tulsi extract mouthwash in reducing halitosis using
spectrophotometric analysis: A randomized controlled trial. J Clin Exp Dent.
2019;11(5):e457-63.

Majbauddin A, Kodani I, Ryoke K. The effect of bamboo leaf extract solution and
sodium copper chlorophyllin solution on growth and volatile sulfur compounds
production of oral malodor associated some anaerobic periodontal bacteria. Yonago
Acta Med. 2015;58(3):129-36.

Ranjan Malhotra 1, Vishakha Grover, Anoop Kapoor DS. Comparison of the
effectiveness of a commercially available herbal mouthrinse with chlorhexidine
gluconate at the clinical and patient level. J Indian Soc Periodontol . 2011;15(4):349—
52.

rancisco Wilker Mustafa Gomes Munizl, 1, Stephanie Anagnostopoulos Friedrichl
CFS and CKR. The impact of chewing gum on halitosis parameters: a systematic
review. ] Breath Res [Internet]. T1(1):1-5. Available from:
https://iopscience.iop.org/article/10.1088/1752-7163/aa5cc2/meta

Koswandy LF, Ramadhania ZM. Chemical Compounds Content and Bioactivity of
Eucalyptus globulus Labill. 2017;24(2):63-78.

Greenberg M, Urnezis P, Tian M. Compressed mints and chewing gum containing
magnolia bark extract are effective against bacteria responsible for oral malodor. J
Agric Food Chem. 2007;55(23):9465-9.

Rohdewald P. A review of the French Maritime Pine Bark Extract (Pycnogenol), a
herbal medication with a diverse clinical pharmacology. Int J Clin Pharmacol Ther.

2605




Annals of R.5.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 2591 - 2607
Received 16 February 2021; Accepted 08 March 2021.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

http://annalsofrsch.ro

2002;40(4):158-62.

Silalahi M. Plectranthus Amboinicus (Lour.) Spreng as a Food and Drug Material and
its Bioactivity. J Din Educator. 2018;11(2):123.

Patel R, Alam G, M N, PS M, S A, S S. Plectranthus Amboinicus ( Lour ) Spreng : an
Overview. Pharma Res. 2010;4(December 2010):1-15.

Widyaningrum N, Sumarwati T, Sukryana WS. Effect of vitamin C and vitamin E on
the stability of EGCG (epigallocathecin gallate) in the ethyl acetate fraction of green
tea leaf extract (Camellia sinensis L.). Journal of Pharmaceutical Sciences.
2019;15(2):80-5.

Talebi Ardakani MR, Golmohammadi S, Ayremlou S, Taheri S, Daneshvar S,
Meimandi M. Antibacterial effect of Iranian green-tea-containing mouthrinse vs
chlorhexidine 0.2%: An in vitro study. Oral Health Prev Dent. 2014;12(2):157-62.
Shaik JA, Reddy RK. Review Article Prevention and Treatment of White Spot Lesions
in Orthodontic Patients. Contemp Clin Dent. 2017:8(September):11-9.

Ahmad Muhamud NAS, Amran 8. Screening of Epigallocatechin-3-Gallate (EGCG)
Content in Camellia sinensis Products. Nat Prod Chem Res. 2018:06(05).

Priya BM, Anitha V, Shanmugam M, Ashwath B, Sylva SD, Vigneshwari SK.
Efficacy of chlorhexidine and green tea mouthwashes in the management of dental
plagque-induced gingivitis: A comparative clinical study. Contemp Clin Dent.
2015:6(4):505-9.

Vilela MM, Salvador SL, Teixeira IGL. Del Arco MCG, De Rossi A. Efficacy of
green tea and its extract, epigallocatechin-3-gallate, in the reduction of cariogenic
microbiota in children: a randomized clinical trial. Arch Oral Biol [Internet].
2020;114(April):104727. Available from:
https://doi.org/10.1016/j.archoralbio.2020.104727

Khurshid Z, Zafar MS, Zohaib S, Najeeb S, Naseem M. Green Tea (Camellia
Sinensis): Chemistry and Oral Health. Open Dent J. 2016,10(1):166-73.

Fajriani F, Andriani JN. Reduction of Salivary Streptococcus mutans Colonies in
Children After Rinsing with 2.5% Green Tea Solution. J Dent Indones. 2015;21(3):79—
84.

Alqutami J, Elger W, Grafe N, Hiemisch A, Kiess W, Hirsch C. Dental health,
halitosis and mouth breathing in 10-to-15 year old children: A potential connection.
Eur J Paediatr Dent. 2019;20(4):274-9.

Shashibhushan Kukkalli Kamalaksharappa, Ramya Rai, Prashant Babaji MP. Efficacy
of probiotic and green tea mouthrinse on salivary pH. J indian Soc Pedod Prev Dent.
2018;36(3):279-82.

Chaitali U. Hambire, Rashmi Jawade, [...] and PBN. Comparing the antiplaque
efficacy of 05% Camellia sinensis extract, 0.05% sodium fluoride, and 0.2%
chlorhexidine gluconate mouthwash in children. J Int Soc Prev Community Dent.
2015;5(3):218-26.

Simaremare RT, Hasny, Lusian Y. Effectiveness of Mouthwash with Steeping Green
Tea and Listerine Solution Against Ohi-S in Students / I Class Viii Bsmp Smart
Private Nation J1. Titi Kuning Namorambe. PANNMED. 2014:9(1):32-5.

L. 8S, Kawengian SES, Mariati NW. The Effectiveness of Gargling With Green Tea

2606




Annals of R.5.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 2591 - 2607
Received 16 February 2021; Accepted 08 March 2021.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

http://annalsofrsch.ro

Brewed Water In Reducing Plaque Accumulation. 2015;3(2).

Armidin RP, Yanti GN. Effectiveness of rinsing black tea compared to green tea in
decreasing streptococcus mutans. Open Access Maced J Med Sci. 2019;7(22):3799—
802.

Jazaeri M, Pakdek F, Rezaei-Soufi L, Abdolsamadi H, Rafieian N. Cariostatic Effect
of Green Tea in Comparison with Common Anticariogenic Agents: An in Vitro Study.
J Dent Res Dent Clin Dent Prospects. 2015;9(1):44-8.

Srinagesh J. Antibacterial efficacy of triphala against oral streptococci: An in vivo
study. Indian J Dent Res Off Publ Indian Soc Dent Res. 2012;23(5):696-9.
Salama MT, Alsughier ZA. Effect of Green Tea Extract Mouthwash on Salivary

Streptococcus mutans Counts in a Group of Preschool Children: An In vivo Study. Int
J Clin Pediatr Dent. 2019;12(2):133-8.

M. S, KR S, B. S, G. V, S. R, K. S, et al. Ocimum sanctum: a review on the
pharmacological properties. Int J Basic Clin Pharmacol. 2016;(January):558-65.

Kaur H, Jain S, Kaur A. Comparative evaluation of the antiplaque effectiveness of
green tea catechin mouthwash with chlorhexidine gluconate. J Indian Soc Periodontol.
2014;18(2):178-82.

Pandey G, Madhuri S. Pharmacological activities of Ocimum sanctum (Tulsi): A
review. Int J Pharm Sci Rev Res. 2010:5(1):61-6.

Ningrum WA, Waznah U. Mouthwash Formulation Ethanol Extract of Basil Leaves
(Ocimumbasilicum L.). Journal Pharmacy. 2018;2(2):159-66.

Achmad H, Thahir H, Rieuwpassa I, Mardiana AA, Oktawati S, Samad R, Djais Al,
Gani A, Singgih MF, Madjid F, Admy SC. The Effectiveness of Channa striata Extract
Antimicrobial Effect on Periopathogen Bacteria (Porphyromonas gingivalis and
Aggregatibacter actinomycetemcomitans). Systematic Reviews in Pharmacy. 2020;
11(4): 319-323. doi:

Achmad H, Adam AM, Asalui TR, Huldani, Sukmana Bl, Putra AP. Use of Sea
Cucumber Extract As An Alternative Treatment of Inflammation by Chronic
Periodontitis. International Journal of Pharmaceutical Research. October-December,
2020. 12(4):3567-3575.

Achmad H, Atjo NA, Arnianti, Lindriani, Ermawati, Mahmud Y, Arniyanti A,

Hasanuddin A. The Use of Children’s Herbal Mouthwash in Pediatric Dentistry: A
Systematic Review. International Journal of Phamaceutical Research. July-December,
2020. Volume 12 Supplementary Issue 2: 4508-4515.

Achmad H, Djais Al, Syahrir S, Fitri A, Ramadhany YF. A literature us regarding the
use of herbal medicines in pediatric dentistry. International Journal of Pharmaceutical

Research. 2020. 12 PP. 881-897.

Achmad H, Djais Al, Syahrir S, Fitria A, Ramadhany YF. Impact Covid-19 in pediatric
dentistry: A literature review. International Journal of Pharmaceutical Research, 2020.
12,p.830-840.

2607




Herbal Plants as a Treatment for Halitosis in Children: A

Systematic Review

ORIGINALITY REPORT

20, 156« 14« 10«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

jjpsr.com

Internet Source

T

2

Submitted to Institute of Graduate Studies,
UiTM

Student Paper

(K

Minmin Tian, A Bryan Hanley, Michael W |
Dodds. "Allyl isothiocyanate from mustard
seed is effective in reducing the levels of
volatile sulfur compounds responsible for
intrinsic oral malodor", Journal of Breath
Research, 2013

Publication

T

-~

motorrijder.info

Internet Source

T

c

Michael Greenberg, Philip Urnezis, Minmin
Tian. "Compressed Mints and Chewing Gum
Containing Magnolia Bark Extract Are
Effective against Bacteria Responsible for Oral
Malodor", Journal of Agricultural and Food
Chemistry, 2007

(K



Publication

www.science.gov

Internet Source

T

Marcela Leticia Leal Gongalves, Ana Carolina
Costa da Mota, Alessandro Melo Deana,
Lisyanne Araujo de Souza Cavalcante et al.
"Antimicrobial photodynamic therapy with
Bixa orellana extract and blue LED in the
reduction of halitosis—A randomized,
controlled clinical trial", Photodiagnosis and
Photodynamic Therapy, 2020

Publication

(K

Duaa Alsaffar, Hamad Alzoman. "Efficacy of
antioxidant mouthwash in the reduction of
halitosis: A randomized, double blind,
controlled crossover clinical trial", Journal of
Dental Sciences, 2020

Publication

(K

Submitted to Universitas Hasanuddin
Student Paper

T

—
o

Submitted to Universitas Siliwangi
Student Paper

T

—
—

Www.mysciencework.com

Internet Source

T

—
N

ir.amu.ac.in

Internet Source

T




—
w

www.longdom.org

Internet Source

T

B

www.dovepress.com

Internet Source

T

—
Ul

www.pubfacts.com

Internet Source

T

lib.bioinfo.pl
Internet Source p <1 %
Su.bmitted to University of Oklahoma Health <1 o
Science Center
Student Paper
Stefanie J. Gartenmann, Severine L.
. - <1
Steppacher, Yves von Weydlich, Christian
Heumann, Thomas Attin, Patrick R. Schmidlin.
"The Effect of Green Tea on plaque and
gingival inflammation: A systematic review",
Journal of Herbal Medicine, 2020
Publication
Mireille Andriamihaja, Annaig Lan, Martin <1 o

Beaumont, Marta Grauso et al.
"Proanthocyanidin-containing polyphenol
extracts from fruits prevent the inhibitory
effect of hydrogen sulfide on human
colonocyte oxygen consumption”, Amino
Acids, 2018

Publication




N Fujiwara, K Murakami, M Nakao, M Toguchi, <1 o
H Yumoto, T Amoh, K Hirota, T Matsuo, S °
Sano, K Ozaki, Y Miyake. "Novel reuterin-
related compounds suppress odour by
periodontopathic bacteria", Oral Diseases,

2017
Publication
184.106.70.54

Internet Source <1 %
eprints.manipal.edu

IntFe)rnetSource p <1 %
benthamopen.com

Internet Source p <1 %
WWW.[stage.ist.g0.]

Internet SJourceg J g Jp <1 %
Shin-ichi Tanabe, Daniel Grenier.

25 T . <l%
"Characterization of volatile sulfur compound
production by Solobacterium moorei",

Archives of Oral Biology, 2012
Publication
dentjods.sums.ac.ir

InternetJSource <1 %
www.frontiersin.or

Internet Source g <1 %
academic.oup.com

Internet Source p <1 %




www.ncbi.nlm.nih.gov
Internet Source g <1 %
blog.englishteastore.com
Interr%tSour%e <1 %
Alessandro Di Cerbo, Federica Pezzuto, Sergio <1 o
Canello, Gianandrea Guidetti, Beniamino °
Palmieri. "Therapeutic Effectiveness of a
Dietary Supplement for Management of
Halitosis in Dogs", Journal of Visualized
Experiments, 2015
Publication
Koduru Sravani, A. Suchetha, Darshan B. <1
. . . %
Mundinamane, Divya Bhat, Nanditha
Chandran, H. R. Rajeshwari. "Plant Products in
Dental and Periodontal Disease: An overview",
International Journal of Medical and Dental
Sciences, 2015
Publication
Submitted to RMIT Universit
Student Paper y <1 %
Yuan Li, Xiaoge Jiang, Jiangi Hao, Yifei Zhang, <1 o
Ruijie Huang. "Tea polyphenols: application in °
the control of oral microorganism infectious
diseases", Archives of Oral Biology, 2019
Publication
doaj.or
InterngtSougce <1 %




ubmed.ncbi.nlm.nih.gov

IFr?ternetSource g <1 %
www.amjdent.com

InternetSourceJ <1 %

"Chewing gum does not increase salivary flow <1 o
in older adults", Springer Healthcare News, ’
2012
Publication

FDI World Dental Federation. "FREE <1 o
COMMUNICATIONS SESSIONS 33-46 Friday, ’
August 30, 2013", International Dental Journal,
2013
Publication

Marc Quirynen, Hong Zhao, Daniel van <'I o
Steenberghe. "Review of the treatment ’
strategies for oral malodour", Clinical Oral
Investigations, 2002
Publication
journals.plos.or

JInternet Sourcep g <1 %
www.degruyter.com

Internet Sourc% y <1 %
zombiedoc.com

Internet Source <1 %

Isabelle Laleman, Wim Teughels. "Novel <1 o

0

natural product - based oral topical rinses



and toothpastes to prevent periodontal
diseases", Periodontology 2000, 2020

Publication

Maria José Cires, Paola Navarrete, Edgar <1 o
Pastene, Catalina Carrasco-Pozo et al. "Effect °
of a proanthocyanidin-rich polyphenol extract
from avocado on the production of amino
acid-derived bacterial metabolites and the
microbiota composition in rats fed a high-
protein diet", Food & Function, 2019
Publication
Nao Suzuki, Masahiro Yoneda, Kazuto

46 < | %
Haruna, Yosuke Masuo et al. "Effects of S-PRG
eluate on oral biofilm and oral malodor",

Archives of Oral Biology, 2014
Publication
ifrhas.com

IrJWternetSource <1 %
www.mdpi.com

InternetSourcep <1 %
www.scielo.br

Internet Source <1 %

Damla Aksit Bicak. "A Current Approach to <1 o

Halitosis and Oral Malodor- A Mini Review",
The Open Dentistry Journal, 2018

Publication




51

Lianet Monzote, Alexander M. Scherbakov, <1 o
Ramoén Scull, Yamilet I. Gutiérrez et al. " °
Pharmacological Assessment of the Carvacrol
Chemotype Essential Oil From Growing in

Cuba ", Natural Product Communications,

2020

Publication

Radafshar, Golpar, Mahshid Ghotbizadeh, <1 o
Farzad Saadat, and Nastaran Mirfarhadi. ’
"Effects of green tea (Camellia sinensis )

mouthwash containing 1% tannin on dental

plaque and chronic gingivitis: a double-

blinded, randomized, controlled trial", Journal

of Investigative and Clinical Dentistry, 2015.

Publication

53

annalsofrscb.ro
<1 %

Internet Source

Exclude quotes On Exclude matches <5 words

Exclude bibliography On



