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ABSTRACT

Introduction: This study aimed to assess the anti-inflammatory effects of mouthwash with ginger(Zingiberofficinale)
and rose(Rosa damascena).

Methods: Rose and ginger extraction was performed using cold water and hot water. The concentration gradient of
extracts was prepared using egg albumin and phosphate-buffered saline. The extract was incubated in a water bath at
37°C for 15 min and was heated at 70°C for 5 min. One nonsteroidal anti-inflammatory drug and one steroid were used as
reference drugs. The percentage inhibition of protein denaturation was calculated.

Results: The inhibition rate of egg albumin denaturation for water extraction increased gradually with concentration.
Significantly higher inhibition of rose and ginger mouthwash at the concentration of 50pl.

Conclusion: The Ginger and rose mouthwash has an anti-inflammatory property with an increase concentration in egg
albumin denaturation method and showed significantly more potent effect.

Keywords: Albumin denaturation, anti-inflammatory activity, Zingiberofficinale, Rosa damascena.

INTRODUCTION

The oral cavity is a rich ecosystem with countless microorganisms. However, some conditions include what is called as
“ecological stress”,which refers to changes in the microbiologic balance,creatingfavorable conditions to the growth and
appearance of cariogenic and/or periodontopathogenic bacteria.(1) The insertion of orthodontic appliances is the most
important environmental change after tooth eruption that may result in qualitative and quantitative changes in the
equilibrium state of oral microbiota,thus promoting an increase in microorganisms in both saliva and bacterial
plaque.(2)Although the mechanical control of plaque is an effective strategy to prevent the progression of periodontal
diseases, most people do not brush their teeth. Herbal medicine is useful in preventing cavity, toothache, gingivitis, mouth
ulcers, swollen tonsil, oral thrush and hairy tongue.(3) The formulation of neem, eucalyptus, Tulsi, clove and Punica has
good antibacterial activity against dental pathogens, MalusDomestica (apple) are often utilized in titanium implant
coating in dental implantology, and Cissusquadrangularis (veldt grape) and Carthamustinctorius (safflower) are
recommended for periodontal filler in periodontal regeneration.(3) The heartwood of Cutch tree (Acacia ChundraWilld.),
Malabar nut leaf (AdhatodavasicaNees.), Spanish cherry bark (Mimusopselengi L.), Black pepper (Piper nigrum L.),
Clove (Syzygiumaromaticum L.), and Ginger (Zingiberofficinale Roscoe) are used traditionally in Ayurveda for oral
care.(4)

Rose petals and roots also contain organic molecules for natural resistance to microbial attacks
in wild environments.(5) The anti-inflammatory properties of rose can help reduce skin redness, prevent additional
swelling, and soothe the discomfort of acne, making it a natural, anti-inflammatory option for inflamed acne.(6) The anti-
inflammatory properties of rose may also help ease the irritation of rosacea. Rosacea is a common skin condition
characterized by facial redness, visible blood vessels, and red bumps that are often filled with pus. Ginger
(Zingiberofficinale) is a plant used in traditional medicine against different diseases because of its various properties
(antimicrobial, antioxidant, anti-inflammatory, anticoagulant, etc.).(7) Ginger is “generally recognized as safe” by the
Food and Drug Administration. The bioactive compounds in ginger elucidate the mechanisms of its antimicrobial activity
against pathogenic and spoilage microorganisms in foods.(8) Ginger contains monoterpenoids, sesquiterpenoids, phenolic
compounds, and its derivatives, aldehydes, ketones, alcohols, esters, which provide a broad antimicrobial spectrum
against different microorganisms and make it an interesting alternative to synthetic antimicrobials.(9) Accordingly, the
anti-inflammatory activities of ginger and rose against various microorganisms, including Gram-positive and -negative
bacteria, as well as fungi.(10) Notably, the Ministry of Food and Drug Safety of the Republic of Korea approves 10
categories of Health Functional Foods, including “regulation of gastrointestinal physiology and function”, based on the
“Guidelines for Health Functional Foods”.(11)
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MATERIALS AND METHODS

PREPARATION OF ROSE AND GINGER EXTRACT

Preparation of aqueous plant extract rose petal and dried ginger were obtained from the markets of South India and were
powdered using a mixer grinder. To the prepared 1gram of powder 100ml of distilled water is added and heated in a
heating mantle for 600C to 800C for 10 minutes until the bubbles appeared. The solution was then filtered using a funnel
and a Whatman filter paper and collected in a conical flask to obtain the plant extract. Then the extract was transferred to
an air tight container and refrigerated overnight.

The above -mentioned formulations triturated well until a semi solid consistency is formed. The parameters were checked
to obtain the marketed herbal formulation. The formulated mouth wash was kept for long period of time to test any
change in appearance. pH of the formulated herbal mouth wash was determined using Elico LI 120 pH meter.The mixture
was prepared by using 0.01g of Sodium Lauryl Sulphate ( foaming agent ), 0.001g of Sodium benzoate (preservative) ,
0.3g of sucrose(sweetener), 9ml of distilled water and 1ml of ginger and rose extract. They were diluted in five different
concentrations which are 10ul, 20ul, 30ul, 40ul and 50ul.The prepared mouthwash was tested for anti inflammatory
activity using egg albumin denaturation method.

ANTI INFLAMMATORY EFFECTS:

Egg albumin denaturation:

Mix of 0.2 ml of egg albumin (collected from fresh hen’s egg), phosphate-buffered saline (PBS, pH 6.4) 2.8 ml and
different concentrations (10, 20, 30, 40, 50 pg/ml) of Diclofenac sodium (2 ml each). Prepare a same volume with
double-distilled water as control. Incubate the mixtures at 37°C in BOD incubator for 15 min and heat at 70°C for 5 min.
Cool the solutions and measure absorbance at 660 nm. Take the vehicle as blank.2 Calculate percentage of inhibition of
denatured protein by following formula

Percentage inhibition (%) =Absorbance of control - absorbance of test/absorbance of control x100.

RESULTS

Anti-inflammatory activity of Rose and ginger mouthwash was evaluated against denaturation of egg albumin method.
The highest inhibition rate was observed at the concentration of 50 pl. There was significantly increasing inhibition at the
concentrations of 10ul, 20ul, 30ul, 40ul and 50ul.
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Figure 1: Anti-inflammatory activity of rose and ginger formulation using bovine serum albumin
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Figure 2: Anti-inflammatory activity of rose and ginger formulation using egg albumin denaturation assay

DISCUSSIONS

Protein denaturation is defined as a process where due to external factors such as heat, strong acid or strong base; an
organic solvent or a concentrated inorganic salt causes the protein to denature that means the protein’s tertiary structure
and secondary structure is disoriented.(12))Enzymes lose their activity since the substrates are able to no longer attach to
the active site. Nonsteroidal anti-inflammatory drugs (NSAIDs) are commonly prescribed medications in the world
because of their verified effectiveness in reducing pain and inflammation. NSAIDs has accounted for prevention of the
protein denaturation, which acts as antigens and prompts autoimmune diseases.(13)

Accordingly, Leelaprakash et al., investigated the antimicrobial activities of WRPE ethanol fraction (WRPE-EtOH) and
butanol fraction (WRPE-BuOH) from R. hybridaagainst various microorganisms, including Gram-positive and -negative
bacteria, as well as fungi. As mentioned above, H. pylori infection plays an important role in the recurrence and
aggravation of ulcers, resulting in gastrointestinal malfunction.(16) Their highly effective antibacterial activity led us to
assess the potential of the WRPE fractions as active materials for functional food to improve gastrointestinal function, by
investigating their anti-Helicobacter potency in vitro, as well as their Helicobacter-eliminating capacity in an in vivo
mouse infection model, in comparison with pantoprazole, a commercially available proton pump inhibitor.(14,15)

And Marliyah et al., conducted a study in which she says among the major compounds found in the chemical analysis of
the present study for ginger oil, the most numerous were a-zingiberene, b-sesquiphellandrene, ar-curcumene, and b-
bisabolene. All of these com-pounds are natural and organic chemical substances from sesquiterpenes—a class of
terpenes. The molecular formula of a-zingiberene is C15H24,and it is used for medical treatments.The molecular formula
of b-sesquiphellandrene is C15H24. Curcumene presents the molecular formula of C15H22.(20)

Nostro A et al., clearly explained Z.officinale is a medicinal plant that may reduce the biosynthesis of prostaglandins
through the inhibition of cyclooxygenases showing antibacterial properties against a large number of
microorganisms,including S mutans. Currently, Z. officinale is one of the plants most extensively used in the Indian
system of traditional medicine.(21)

Maroon JC et al., studied the exhibited analysis and anti-inflammatory properties of leaves and flower extracts of the rose
plant. The results supported the traditional use of this plant in some painful and inflammatory conditions because of the
presence of biologically active principles, i.e. flavonoids, tannins, phenolic compounds and phytosterols in the same plant
from phytochemical investigation, it is suggested that one of the above constituent or in combination together is
responsible for producing the analgesic and anti-inflammatory effects. Further studies are in progress to isolate and
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characterize the active principle from the stem bark leaves and flower of the Rosa. The oral LD50 obtained with this plant
extract also suggested that it may have a reasonable safety margin with regard to acute toxicity, further justifying its wide
application in various communities and lack of any reported side effect with the traditional use of this plant.(22)

In the present study, it was found that the inhibition rate gradually increases with the increase in the concentration. It was
found that 50ul of rose and ginger formulated mouthwash showed 0.465 the highest anti inflammatory activity by
denaturation of protein.Similarly, Mandal et al. (2000) reported that F. racemosa Linn. leaf extract (400 mg/kg) exhibited
around 32% of anti-inflammatory activity.Furthermore, the effect against albumin denaturation in high concentration of
F. racemosa extracts was significantly more than reference drugs. Denaturation of protein causes production of auto-
antigens in conditions such as rheumatic arthritis, cancer and diabetes which are conditions of inflammation as mentioned
above. Hence, by inhibition of protein denaturation, inflammatory activity can also be inhibited.

CONCLUSION

The Ginger and rose formulated mouthwash contains anti inflammatory property against egg albumin denaturation
method and has significantly more potent activity. Further in vivo and in vitro studies should be performed to establish
anti-inflammatory activity of rose and ginger mouthwash. However, it requires adjustments to the formulation to improve
flavor quality. In addition to mouthwash use, professionals should motivate and make their patients aware of the
importance of oral hygiene. It can be concluded that herbal mouthwash has potential benefits in plaque and inflammation
control as supplements to the daily oral hygiene of patients with gingivitis. The main advantages of using herbal medicine
are easy availability, cost-effectiveness, increased time period and low toxicity. Therefore, the Preclinical and clinical
trials are needed to gauge biocompatibility and safety before Herbal medicine are often recommended conclusively for
oral care.
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