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ABSTRACT
In today’s global scenario dental health maintenance have become a matter of concern. In order to

overcome these several treatment modalities have been devised using a wide range of
technologically advanced products as well. However taking into consideration the monetary
refrains, toxicity levels still continue to persist amidst all this. Hence to overcome these herbal
alternatives are being researched. Their high viability, biocompatibility and cost effective manner
paved the way for the utilization of more herbal additives in dental treatment and management.
Hibiscus sabdariffa is a common herb found along Indian tropical land. This herb have been
investigated to possess high medicinal value which has been found to be beneficial to the general
health of the individual, hence this review will evaluate the profound applications of Hibiscus

sabdariffa in dentistry.
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INTRODUCTION

Dental health is considered to be an integral
part of general health and well being of the
individual. Deterioration of dental health
hampers the quality of life as it undeniably
hinders with individual’s speech, mastication,
aesthetics and good health of the individual
[1]. In today’s global scenario dental diseases
appears to one of the significant and rapidly
progressing  health concerns affecting
mankind. Treatment for oral diseases also
signifies to be one of the most expensive
treatment modalities [1]. However the
anticipated requirement of oral hygiene
measures and accessibility in receiving these
dental services still assumes to be beyond the
trails of reach for population especially those
belonging to developing nations. The existing
dental health scenario have research well and
over the retaining and substantiating the
antimicrobial properties of different products.
Several commercialized dental products due
to its high antimicrobial effects are being
broadly utilized however inspite of highly
potential activity against microrganisms most
of them continue to possess the inherent side
effects of oral mucosal irritation, staining,
burning sensation etc. [2]. Hence then came
into light the need for exploring plant

derivatives which would provide harmless

and acceptable dental solutions for the

existing dental problems. These scientific
queries led to the definition that herbal
ingredients along with multiple designed
combinations have been studied to provide
comparatively safe and effective cure of
dental diseases [3].

Scientific studies in the field of Natural
Medicine have confined the fact that the
preexisting inherently available constituents
in medicinal plants provides a better
confinement of restoring health with
considerably less or minimal side effects. The
utilization of herbal products not only reduces
the harmful effects of existent commercial
products but also provides a detailed
preventive and maintenance modalities in
defining and restoring normal oral health
status. A wide variety and species variants of
herbal plant extracts have been found to
exhibit a highly active properties which is
found to restablish the deteriorating oral
health. The naturally grown herbal species
have been investigated in detail as they have
been determined to possess highly lucrative
medical benefits with significant oral merits
as well. These traditional herbs produces
subsidiary  biproducts which can be
effectively utilized in the preparation and
manufacture of novel drugs and medicaments

in the treatment of dental diseases. Today, oral
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care products combined with medicinal plant
extracts are gaining high interest due to their
low toxicity and less side effects all over the
world out of the most commonly available
extracts of herbal origin include tulsi,
oregano, green tea, curcumin, aloe vera, mint
and rose mary [4, 5].

The existence of evidence based literature
thereby establishes the determining fact that
these available natural herbal extract have had
tremendously remarkable and satisfactory
microbial  inhibitory  effects  thereby
preventing the occurrence of dental caries and
periodontal diseases. Apart from these herbal
medications and products possess one of the
greatest advantage of being sugarless and
alcocohol free when compared to other
commercially available products. However
one such commonly grown herb is Hibiscus
sabdariffa which had already found its wide
application in medicine. This review will
discuss in detail about the dental implications
of Hibiscus sabdariffa , widely grown herb in
Indian subcontinent which has proven its
undeniable medicinal properties [5].
Hibiscus sabdariffa (Rosella)

Hibiscus sabdariffa (Rosella) is a tropical
herb which belongs to Malvaceae family. The
first evidence of Hibiscus sabdariffa was

estimated to be in West Africa. Apart from

West Africa it is also found to have a wide

variety of distribution across Asia including
various parts of tropics. It has a spread out
from India across over to Malaysia. There
exists two varieties of Hibiscus which include
H. sabdariffa var altissima Wester and H.
sabdariffa varsabdariffa [6]. The flowers of
this herb appears to be yellow in color and
calyces appear red and green. Tropically this
herb is cultivated for large scale production of
fiber from it’s stem. The plant is proven to
possess numerous beneficial effects beginning
from stem, leaves, calyces to seeds. The plant
is commonly cultivated for the production of
bast fiber from the stem of the plant. This
forms an inevitable part in daily culinary and
large scale industrial production involved in
the manufacture of drugs and other fiber
products [6].

APPLICATIONS IN DENTISTRY
ANBACTERIAL AGENT

H.sabdariffa L calyx extract constitutes of
multitude of phytochemical components.
These include phenols, tannins, saponins,
flavonoids, glycosides and triterpenoids. The
extensive studies conducted by Purba et a/ on
determining the antimicrobial properties of H.
sabdariffa , it was furnished that the saponins
present in it exhibitted remarkable
antibacterial activity bacterial cell wall
penetration [7]. Fauzi A ef al conducted wide

range of studies on the polyphenol component
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namely tannins present in rosella and stated
that these polyphenols have the innate
potential aggregation of platelets thereby
promoting platelet plug formation which
signifies the fact that it can be used as an ideal
astringents on injured blood vessels as well as
in regeneration of gingival tissue [8]. Jagani S
et al described in her experimental studies
that the phenolic component present in it
supposedly possess evident activity against
biofilm of P. aeruginosa [9]. In another
antibacterial study conducted on flavonoid by
Achmad MH et al proved that these
flavonoids acts as inhibitor of GTF enzyme
produced by S.mutans which forms the most
significant pathogenic microorganism in
formation and progression of dental caries
[10]. Studies on H.sabdariffa conducted by
Nagarajappa et al . established the findings
that both the aquesous and ethanol extracts
thus obtained have significant inhibition
against L. acidophilus and S. mutans [11]. The
study demonstrated the therapeutic potential
of the plant extract against two proven
cariogenic bacteria. The triterpinoids present
in rosella have been studied by Raja AF et a/
who has justified his findings satting that it
inhibited formation of biofilm of both
Actinomyces viscosus and S. mutans [12]. The
remaining group of glycosides is found to be
antimicrobial

against a  group  of

microrganisms including S.mutans and
Lactobacillus groups, hence Rosella is being
commercialized as mouth washes due to its
high antibacterial properties [13].

ANTIPLAQUE PROPERTIES

Dental plaque formation on the surfaces of
teeth and gingiva hampers the normal healthy
stature and maintenance of oral tissues. To
prevent this aggressive accumulation of dental
plaque numerous adjunct oral rinses and tooth
pastes have been introduced commercially
claiming the beneficial effects on reduction of
plaque formation [14]. The flavonoids present
causes inhibition of cytoplasmic membrane
thereby dissolving it resulting in lack of
formation of bacterial plaque [15]. Studies
conducted by Ruban et al., validated the fact
that 4% Hibiscus sabdariffa extract inhibits
Staphylococcus  aureus growth thereby
preventing dental plaque formation [16].
Imran H et al., in his research has very clearly
defined the fact that Rosella flower petals
possess different amino acids along with
vitamins and polyphenols which when added
along with starfruit juice shows significant
inhibition of primary colonizers of dental
plaque formation [17]. Samaranayake LP et
al., have stated that Hibiscus sabdariffa is
capable of inhibiting bacteria namely
(P.917)

Porphyromonas gingivalis

gingivalis), Prevotella  intermedia  (P.
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intermedia), Fusobacterium nucleatum (F.
nucleatum), and Aggregatibacter
actinomycetemcomitans (4.
actinomycetemcomitans) which is capable of
inducing periodontitis [18, 19].
DICLOSING AGENT

Dental plaque appears to be highly transparent
and hence it remains hidden from direct vision
when visualizing the oral cavity. The ideal
method for visualizing these transparent
dental plaque is by the application of any
contrast material in the form of gel or liquid
which are termed as disclosing solutions [20].
However almost all available synthetically
commercialized disclosing agents do contain
side effects of mucosal irritation and
unwarranted taste. However since then
researchers have conducted an array of
experiments of introducing herbal products as
disclosing agents due to its beneficial effects
of easy availability, cost effective, acceptable
taste and non irritant to contact tissues.
Hibiscus sabdariffa contains anthocyanin
which induce dark red color. Nurilawaty V et
al., in this study hence clarified that Rosella
extract has to be made available as the ideal
disclosing agent in gel form due to its superior
properties [21].

ACRYLIC DENTURE
STRENGTHENER

BASE

Polymethyl methacrylate (PMMA) denture
base resins is constitutes of very low or
negligible fatigue resistance and
comparatively very much declined impact
strength. However inorder to overcome these
demerits, addition of natural fibres to these
polymeric materials have been evaluated to
provide with better strength properties [22].
H. sabdariffa fibers have high strength, high
toughness and stiffness, low density and good
tensile modulus. These natural fibres of H.
sabdariffa therefore have been incorporated
into these polymeric materials [23]. Okeke
KN ef al, conducted research studies to
analyse the above fact and hence proved and
explained that on utilization of H. sabdariffa
fiber of 3mm in lengths and 7.5 wt%
considerably increases the impact strength
and fatigue resistance improves the flexural
and impact strengths when added to PMMA
acrylic resins [24]. Xu J ef al.,, in his research
explained in detail that the persistent
interfacial bonding between the H. sabdariffa
fibers and the acrylics fibers resulted in
reduction of voids thereby preventing crack
propagation and hence enhancing strength of
denture base resins [25].

INHIBITTOR OF Tissue
metalloproteinase-1 (TIMP-1)

inhibitor

Tissue inhibitor metalloproteinase-1 (TIMP-

1) possess various cellular response including
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proliferation of cells, cellular migration and
proaptosis resulting in gingival irritation
inflammation post placement of acrylic
crown. Hatta LI et al., established the findings
that The Hibiscus sabdariffa extract cause
advanced activation of TIMP-1, thereby
increasing the gingival crevicular fluid. The
presence of flavonoids may be involved in the
inhibition of some of these substances,
resulting also in an anti-inflammatory effect
[26]. Thus it was hence concluded that on
application of 10% of Rosella extract gel on
the demarcated area of gingival inflammation
post crown placement area after acrylic crown
placement evidently could enhance TIMP-1
thereby resulting in no further gingivitis of the
specific region [27].
MORPHOLOGICAL
ANALYSIS

PATTERN

Lip print analysis or Cheiloscopy is been
variedly used for  anthroprometrical
evaluation as well as for forensic
identification. The lip prints vary for each and
every individual and the persistent groove
patterns are developed during 6" week of
intrauterine life. The process of obtaining an
ideal quality of lip print pattern requires a very
sensitive dye. However the existing synthetic
dyes including Aluminum powder, silver
metallic etc inspite of providing a good quality

tends to be irritant to the underlying tissue

with aberrant cytotoxic effects. Naturally
obtained dyes are human as well as
environment friendly. Meebuathong T etal
hence on his analysis hence concluded that
Hibiscus Sabdariff can be used as an ideal
naturally available dye for staining of lip
prints without any adverse side effects [28].
DISINFECTING AGENT

Ideally washing aliginate impression in
normal water is estimated to reduce only 48%
of the surface microbes .Hence there arises the
need for environment friendly and non toxic
disinfecting agents for the same. Hibiscus
Sabdariff is assumed to act as an ideal
disinfectant for alginate impressions as it
possess advanced antiviral, antibacterial and
antioxidant properties. Hence Utama MD et a/
in his research work clearly defined that 10%
rosella extract mouthwash can be utilized as
an ideal disinfectant for jaw impressions
irrespective of any material used [29].
BLEACHING AGENT

Tooth whitening has become the current trend
of esthetic concern in today’s clinical
scenario. Staining on tooth surfaces not only
causes an esthetic concern but is accompanied
by psychological influence of the patient as
well. However taking into considerations the
presently available bleaching agents appear
and continue to be toxic to the surrounding
taking  into

oral tissues. However
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consideration these facts Sugianti N et al,
stated that Rosella (Hibiscus sabdariffa)
contains saponins that can bind colourants.
Hence due to this existent property Rosella
can be therefore utilized as an adjunct natural
tooth bleaching agent [30].
CONCLUSION
In today’s global scenario dental diseases
have always been a major concern, though
there exists large number of synthetically
synthesized products these still possess side
effects of toxicity to surrounding tissues.
However with the advent of herbal extracts
these concerns seems to find a validated
solution which appears to be non-toxic to both
surrounding tissues as well as environment.
Hibiscus sabdariffa is a common tropical herb
found in Indian sub-continent which has
already expressed it validity in medicine due
to its highly variable beneficial health effects.
However due to its inherent antibacterial
potential, non-toxic characteristics, high
medicinal value and it is high biocompatibility
defines the need for commercialization of
more dental products with Hibiscus sabdariffa
extract.
REFERENCES
[1] Adegunloye BJ, OmoniyiJO, Owolabi
OA, Ajagbonna OP, Sofola OA, Coker
HA (1996). Mechanisms of the blood

pressure lowering effect of the calyx

extract of Hibiscus sabdariffa in rats.

Afr. J. Med. Med. Sci. 25:235-238.

[2] Erl-Shyh KAO, Jeng-Dong H, Chau-

Jong W, Su-Huei Y, Su-Ya C,
HueiJane L (2009). Polyphenols
extracted from Hibiscus sabdariffa L.

Inhibited Lipopolysaccharide-Induced

Inflammation by Improving
Antioxidative Conditions and
Regulating Cyclooxygenase-2

Expression.  Biosci.  Biotechnol.

Biochem. 73(2):385-390

[3] Kao ES, Hsu JD, Wang CJ, Yang SH,

Cheng SY, Lee HJ (2009).

Polyphenols extracted from Hibiscus

sabdariffa L. inhibited
lipopolysaccharide-induced

inflammation by improving
antioxidative conditions and
regulating cyclooxygenase-2

expression. doi: 10.1271/bbb.80639.
Biosci. Biotechnol. Biochem. 73:385—
390.

[4] Olaleye MT (2007). Cytotoxicity and

antibacterial activity of Methanolic
extract of Hibiscus sabdariffa. J. Med.
Plants Res. 1(1):9-13

[5] Baena-Santillan ES, Piloni-Martini J,

Santos-Lopez EM, Gomez-Aldapa
CA, Rangel-Vargas E, Castro-Rosas J.

Comparison of the antimicrobial

IJBPAS, May, 2024, 13(5)

2434



Thribhuvanan L et al

Review Article

activity of Hibiscus sabdariffa calyx
extracts, six commercial types of
mouthwashes, and chlorhexidine on
oral pathogenic bacteria, and the effect
of Hibiscus sabdariffa extracts and

chlorhexidine on permeability of the

Pseudomonas aeruginosa. Biofouling

2009;25:321-4.

[10] Achmad MH, Ramadhany S,

Suryajaya FE. Streptococcus
colonial growth of dental plaque

inhibition using flavonoid extract of

bacterial membrane. Journal of ants nest (Myrmecodia pendans): An

medicinal food. 2021 Jan 1;24(1):67- in vitro study. Pesqui Bras
76. Odontopediatria Clin Integr
[6] Lin HH, Huang HP, Huang CC, Chen 2019;19:1-9

JH, Wang CJ (2005). Hibiscus [11] Nagarajappa R,Batra  M,Sharda

polyphenol-rich  extract  induces AlJ,Asawa K,Sanadhya S,Daryani H,
apoptosis in human gastric carcinoma et al . Antimicrobial effect of
cells via p53 phosphorylation and p38 Jasminum grandiflorum L. and
MAPK/FasL cascade pathway. doi: Hibiscus rosa-sinensis L. Extracts
10.1002/mc.20103. Mol. Carcinog. against pathogenic oral
43:86-99. microorganisms - An in Vvitro

[7] Purba  H, Simanjuntak ~ HA, comparative study. Oral Health Prev

SitumorangR. Phytochemical Dent 2013. [Epub ahead of print]
screening of bunga rosella (Hibiscus [12] Raja AF, Ali F, Khan IA, Shawl AS,
sabdariffa L) and antimicrobial Arora D S

activity test. J Pendidikan Kimia Acetyl-11-keto-B-boswellic acid
2020;12:70-8. (AKBA); targeting oral cavity
[8] Fauzi A, Lamma S, Ruslin M. Total pathogens. BMC Res Notes 2011;4:
tannin levels analysis of brown algae 1-8.
(Sargassum sp. and Padina sp.) to [13] Jyothi KS, Seshagiri M. In-vitro
prevent blood loss in surgery. J activity of saponins of Bauhinia
Dentomaxillofac Sci 2018;3:37-40. purpurea, Madhuca longifolia,
[9] Jagani S, Chelikani R, Kim DS. Celastrus paniculatus and
Effects of phenol and natural phenolic Semecarpus anacardium on selected

compounds on biofilm formation by

2435
IJBPAS, May, 2024, 13(5)



Thribhuvanan L et al Review Article
oral  pathogens.  JDent(Tehran) Churchill  Livingstone Elsevier;
2012;9:216-23. 2002.

[14]

[15]

[16]

[17]

[18]

Okahashi, N., Nakata, M., and Terao,
Y. 2011. Pili of oral Streptococcus
sanguinis bind to salivary amylase
and promote the biofilm formation.
Microbial Pathogenesis. 50(3): 148—
54

Singh, S., Gupta, A., and Verma, R.
2019. Antimicrobial and antioxidant
potential of Hibiscus rosa-sinensis L.
in western himalaya. Biology
international journal. 11(1): 35-40.
Ruban, P. and Gajalakshmi, K. 2012.
In vitro antibacterial activity of
Hibiscus rosa- sinensis L. flower
extract against human pathogens.
Asian Pacific Journal of Tropical
Biomedicine. 2(5): 399-403.

Imran H, Kurniawati N, Amiruddin
A, Nurdin N, Wirza W, Wilis R. The
effectiveness of vegetable starfruit
juice (Averrhoa bilimbi) and rosella
tea (Hibiscus sabdariffa L) against
the inhibition of dental plaque
formation. Open Access Macedonian
Journal of Medical Sciences. 2022
Apr 14;10(G):599-602.

Essential

Samaranayake LP.

microbiology for dentistry. 2nd ed.

[19]

[20]

[21]

[22]

Xie, Y., Yang, W., Tang, F., Chen,
X., and Ren, L. 2015. Antibacterial
activities of flavonoids: Structure-
activity relationship and mechanism.
Current medical chemistry journal.
22(1): 132-49

Islam MM. Food and medicinal
Roselle  (Hibiscus
sabdariffa L. Linne Malvaceae) plant

values of

parts: A review. Open J Nutr Food
Sci. 2019;1(1):1003.

Nurilawaty V, Priharti D, Sukmawati
AE, Sasongko BG, Tulandi SM,
Purnama T. Formulation of Roselle
Flower Extract Gel (Hibiscus
sabdariffa L) as a Disclosing

Solution. Asian Journal of

Pharmaceutical ~ Research  and
Development. 2022 Oct 14;10(5):33-
7.

Thomas TC, Kumar AK, Mohamed
S, Krishnan V, Mathew A, Manju V.
The effect on the flexural strength,
flexural modulus and compressive
strength of fibre reinforced acrylic
with that of plain unfilled acrylic

resin - an in vitro study. J Clin

Diagnos Res. 2015;9(3):12-14.

IJBPAS, May, 2024, 13(5)

2436



Thribhuvanan L et al

Review Article

[23]

[24]

[25]

[26]

[27]

Meng TR, Latta MA. Physical
properties of four acrylic denture
J Cont Dent Prac
2005;6(4):93-100.

Okeke KN, Vahed A, Singh S.

base resins.

Improving the strength properties of
denture base acrylic resins using
Hibiscus sabdariffa natural fiber.
Journal of International Dental and
Medical Research. 2018;11(1):248-
54.

Xu J, Li Y, Yu T, Cong L.
Reinforcement of denture base resin
with short vegetable fibre. Dent
Mater. 2013(29):1273-9.

Hatta LI, Dharmautama M,
Amiruddin M, Habar ID. The change
of tissue of inhibitor
metalloproteinase 1 (timp-1) after
rosella (Hibiscus sabdariffa) extract
gel application on artificial crown

patients with gingivitis. Journal of

Dentomaxillofacial Science. 2019
Apr 1;4(1):39-43.

Fakeye T. Toxicity and
immunomodulatory  activity  of

Hibiscus sabdariffa Linn (family
models.
African J Trad Complement & Alt
Med 2008;5: 394-398.

malvaceae) in animal

[28]

[29]

[30]

Meebuathong T, Suppajariyawat P,
Chomean S, Kaset C. Developing the
Latent Lip Print Using Hibiscus
sabdariffa (Roselle) Extract for
Morphological Pattern Analysis in
Thai Population. Indian Journal of
Forensic Medicine & Toxicology.
2021 May 17;15(3):4564-72.

Utama MD, Jubhari EH, Ummiati
FA. Effectiveness of 10% roselle
extract (Hibiscus sabdariffa) as a
disinfectant of impression on the
growth of microorganisms. Makassar
Dental Journal. 2023 Apr 1;12(1):66-
9.

Sugianti N. Effect Extract Rosella
(Hibiscuss  abdariffa) As an
alternative to natural tooth bleaching
agent on external discoloration case.
Insisiva Dental Journal: Majalah
Kedokteran Gigi Insisiva. 2012 Jul
15;1(2).

IJBPAS, May, 2024, 13(5)

2437



