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ABSTRACT:

Rosa indica's methanolic extract was created in a Soxhlet reaction, and the dry powder
that resulted was dissolved in 1 mg/ml dimethyl sulfoxide (DMSO). The antifungal
efficacy of these methanolic extracts was examined. The test was run on various fungus
strains. Five fungal strains were examined for antifungal activity, and nearly all fungal
infections showed good zones of inhibition. The methanolic extract of Rosa indica petals
was used at various dosages to produce zones of inhibition with diameters ranging from
10 mm to 14 mm. The various phytochemical analyses of the methanolic extract of Rosa
indica flower petals produced positive findings, proving the existence of these
phytoconstituents. Alkaloids, anthraquinones, flavonoids, glycosides, saponins, steroids,
tannins, terpenoids, and other secondary metabolites are found in plants. The goal of the
current study is to determine the antifungal efficacy of the methanolic extracts of Rosa
indica and to determine the existence of secondary metabolites.
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INTRODUCTION:

Rosa indica is a member of the Rosaceae family. The plant blooms every year, is widely
available in India and all over the world in large quantities, and is found in practically all
gardens to improve their beauty. The plant is a perennial, upright shrub with thorns. It
contains essential oils (1%), acyclic monoterpene alcohols, geraniol (up to 75%),
citronellol (20%), nerol (20%), and long-chain hydrocarbons like nonadecane or
heneicosane (up to 10%), among other distinctive elements[1]. It doesn't exhibit the
same colour gradations as either Rosa chinensis spontanea or 'Slater's Crimson,' though.
Additionally, Redouté created a rose known as Rosa indica, La Bengale bichonne. 'Slater's
Crimson China, also known as Rosa chinensis semperflorens, and Le Rosier du Bengale,
according to Graham Thomas, may be this double rose [2].

'0ld Blush' is a name that is commonly used to describe Redouté's Rosa indica vulgaris,
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usually referred to as Common China. In any case, because they travelled to Europe via
Bengal, some Chinese were given the nickname "Bengal Roses." According to Roy
Shepherd, Slater even marketed his Crimson China as "Bengal Rose." Their roots, which
have been lost or kept secret for a long time, can be overshadowed by the actual gift of
their coming [3].

MATERIALS AND METHODS:
Collection of plant material

The plants were procured from Unani practitioners. Plant parts were separated,
cleaned, washed with water and air-dried. The dried plants stored in air-tight containers
until used.

Preparation of plant extract

Different plants were prepared as organic solvent extracts. With a few minor alterations,
the extracts were made in accordance with Alade and Irobi (1993). 30 g of powdered
plant material was soaked in 100 ml of distilled water for 72 hours at room temperature
and in darkness to create the aqueous extract [4]. At set intervals, the mixture was
frequently stirred. The mixture was then concentrated in vacuo after being filtered using
Whatman Filter Paper No. 1. Methanol was used as the organic solvent in this study. The
produced extracts were kept in aliquots and kept at 4 °C until needed.

Fungal Strains

The fungal strains used for the experiments were also purchased .The fungal strains
used in the present study are as follows:

e /Apergillus flavus
e Aspergillus parasiticus
e Aspergillus niger
e C(Candida albicans
e Saccharomyces cervisiae
Culture media Composition of different media

The culture media used for anti-microbial susceptibility testing of the bacterial andfungal
strains in the present study are as follows:

e Nutrient Broth

e Nutrient Agar

e Potato Dextrose Broth
e Potato Dextrose Agar

A common microbiological growth medium for the ordinary cultivation of undemanding
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bacteria is nutrient agar. Because it maintains its solidity even at quite high temperatures,
it is beneficial. Additionally, the surface of the nutrient agar supports the growth of tiny
colonies of bacteria. The bacteria in nutritional broth grow in the liquid and are perceived
as a soupy material rather than as distinct clumps. Typically, nutrient agar contains 0.5 g
of peptone, 0.3 g of beef extract, 1.5 g of agar, and 0.5 g of sodium chloride. The final
volume is made up of 100 ml of distilled water. At 37 °C, the pH is set to neutral (6.8).
With the exception of leaving out the agar, the composition and preparation of nutritional
broth are both the same [5].

Common microbiological media produced from potato infusion and dextrose (corn sugar)
include potato dextrose agar (PDA) and potato dextrose broth (PDB) [6]. The most
popular medium for cultivating fungus and bacteria that attack living plants or
decompose dead plant tissue is potato dextrose agar. Boiling 300g of sliced (washed but
unpeeled) potatoes in water for 30 minutes can be used to make potato infusion. The
broth should then be decanted or strained through cheesecloth. To make the suspension
a total of one liter, distilled water is added. After adding 20g of dextrose and 20g of agar
agar powder, the medium is autoclaved at 15 psi for 15 minutes to sterilize it. Yeasts like
Candida albicans and Saccharomyces cerevisiae, as well as molds like Aspergillus niger,
can both be cultivated on PDA [7].

Preparation of Inoculum Growth Method

At least three to five well-isolated colonies with the same morphological type are chosen
from an agar plate culture before the growth procedure is carried out. The growth is
transferred into a tube holding 4 to 5 ml of nutrient broth by touching the top of each
colony with a loop. The broth culture is incubated at 37°C for the entire night until it
meets or exceeds the 0.5 McFarland criterion for turbidity. To get a turbidity visually
equivalent to the 0.5 McFarland standard, the turbidity of the actively growing broth
culture is adjusted using sterile saline or broth. As a result, an approximate suspension is
produced [8]. The inoculum tube and the 0.5 McFarland standard can be visually
compared to a card with a white background and striking black lines. However, proper
lighting is required.

Preparation of dried filter paper discs

The preparation of 6 mm-diameter discs, which are then put in a Petri dish and sterilized
in a hot air oven, uses Whatman filter paper no. 1. Later, the experiments used the
sterilized discs.

Antibiotic discs

Antibiotic discs are paper discs with antibiotic impurities that are used in antibiotic
testing. The antifungal discs were obtained from Hi-Media along with the antibiotic discs.
Both Nystatin (100 mcg) and Clotrimazole (10 mcg) were utilized as antifungal discs.

Evaluation of anti-fungal activity of plant extracts
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Both the classic Disc diffusion method of Baur et al. (1966) and the agar well diffusion
method (Perez et al,, 1990) were used for the anti-fungal experiment. On Potato dextrose
agar (PDA) plates, 0.5 ml (105 CFU/ml) of diluted inoculums of the test organism were
applied. For well diffusion, 8 mm-diameter wells were punched into the agar medium and
filled with various plant extract concentrations [9]. At 38°C, the plates were incubated for
48 hours. By assessing the zone of inhibition against the test organism, antifungal activity
was assessed. The diameter of the zone of inhibition is measured, compared to the
recommended antibiotics, and the results are then evaluated.

Phyto-chemical Analysis of Plant

The presence of the phytochemicals in the plant extracts was evaluated qualitatively. The
phytochemicals were quantitatively estimated [10].

Qualitative Analysis
Test for the presence of Alkaloids (Wagner’s test)

2 grams of iodine and 6 grams of KI are dissolved in 100 milliliters of water to create
Wagner's reagent. 500 mg of plant material were extracted in a water bath for 20 minutes
using 500 cc of methanol. After filtering off the extract, it was allowed to cool. 2 ml of the
extract were taken, and a few drops of Wagner's reagent were added. Alkaloids are
present when a reddish-brown precipitate forms.

Test for the presence of Anthraquinone (Borntrager’s test)

In a water bath, 0.5 g of the extracts were heated for a short time in 10% HCI. After
filtering, it was allowed to cool. CHCI3 in an equal volume was added to the filtrate. The
mixture was heated while a few drops of 10% NH were added. Anthraquinones are
indicated by the formation of rose-pink hue.

Test for the presence of Flavonoids

Over a steam bath for three minutes, a piece of coarse powder was cooked with 10 cc of
ethyl acetate. After filtering the mixture, a yellow colour was seen when 4 milliliters of
the filtrate were mixed with 1 milliliter of diluted ammonia solution.

Test for the presence of Phlobatannins

To see the formation of a red precipitate, an aqueous extract of each plant sample was
boiled with 1% aqueous hydrochloric acid (HCI).

Test for the presence of Glycosides (Fehling's test)

In 5 ml of methanol, 0.5 g of unrefined powder was dissolved. In a test tube, 10 ml of 50%
HCl was added to 2 ml of methanolic extract. For 30 minutes, the mixture was boiled in a
bath of boiling water. In order to detect the presence of glycosides, 5 ml of Fehling's
solution was added, and the mixture was heated for 5 minutes. A brick red precipitate
was then seen.

Test for the presence of Saponins (Frothing test)
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The extract was heated to boiling after being agitated with 5 ml of distilled water
weighing around 0.2 g. The presence of saponins is indicated by foaming, which has a
creamy consistency and tiny bubbles.

Test for the presence of Steroids (Salkowski test)

One milliliter of the extract was mixed with five drops of concentrated H2504, and red
colour indicated the presence of steroids.

Tannins (Ferric chloride test)

10 cc of distilled water were added to 0.5 g of the raw powder and mixed. This was
filtered, and after adding ferric chloride reagent to the filtrate, a blue-black precipitate
was observed as proof that tannin was present.

Test for the presence of Terpenoids (SalkowskKi test)

Concentrated Hz S0# (3 ml) was carefully added to produce a layer after 0.2 g of the plant
extract was carefully combined with 2 ml of chloroform. The interface developed a
reddish brown coloring to signify the presence of terpenoids, which produced positive
outcomes.

Quantitative Analysis
Estimation of total phenols by gallic acid assay

Folin Ciocalteu reagent was used to calculate total phenols (McDonald et al., 2001). Folin
Ciocalteu reagent (5 ml, 1:10 diluted with distilled water) and aqueous Na2COs3 (4 ml, 1
M) were combined with a dilute extract of each plant (0.5 ml of 1:10 g ml-1) or gallic acid
(standard phenolic component). The total phenols were calculated using colorimetry at
765 nm after the mixes were let to stand for 15 min. Gallic acid solutions in methanol and
water (50:50, v/v) solutions of 0, 50, 100, 150, 200, and 250 mg L-1 were used to create
the standard curve. Gallic acid equivalent (mg g -1 of dry mass), which is a typical
reference compound, is used to express total phenol values[11,12].

Estimation of total tannins by tannic acid assay

The Folin-Denis reagent method is used to estimate the total tannins. For a thorough
extraction of tannins, 2g of air-dried powder samples were refluxed with 75 ml of double-
distilled water for 30 minutes. After cooling, the entire mixture was filtered using
Watmann filter paper number 1. Centrifuging the filtrate took 20 minutes at 2000 rpm.
Supernatant was collected in a 100 ml volumetric flask, and the volume was increased to
100 ml using distilled water in two separate glasses. Tannic acid solution was the "blank”
utilized in the protocol [13].

RESULTS AND DISCUSSION:
Antifungal activity of Rosa indica

The methanolic extract of Rosa indica flower petals was made in a Soxhlet apparatus, and
the dry powder that resulted was dissolved in 1 mg/ml dimethyl sulfoxide (DMSO). When
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the plant extract underwent the antifungal experiment, significant zones of inhibition
were seen. Following a 72-hour incubation period at room temperature, the zones were
measured for diameter, and comparisons were made with anti-fungal discs obtained from
Hi.-Media. The test was run on various fungus strains, including Candida albicans,
Aspergillus flavus, Aspergillus niger, Aspergillus parasitic, and Saccharomyces cervisiae.
The plant extract was toxic to the fungi at concentrations of 100 g, 200 g, 300 g, and 500

g.
All fungal strains were examined for antifungal activity, and nearly all fungal infections
showed good zones of inhibition. The methanolic extract of Rosa indica petals was used

at various dosages to produce zones of inhibition with diameters ranging from 10 mm to
14 mm.

At all four doses of the methanolic extract of Rosa indica petal, the zone of inhibition for
Aspergillus flavus was discovered. The zones of inhibition were highly distinct,
measuring between 10 and 14 mm, and they got bigger as the methanolic extract of Rosa
indica petals got stronger. After growth was inhibited by 100 g of a methanolic extract of
Rosa indica petals, the zone of inhibition's diameter was 10 mm. It was determined that
the zone of inhibition identified at 200 g had a diameter of 12 mm, which was greater
than the zone diameter seen at 100 g. Both the 300 g and 500 g doses of the methanolic
extract of Rosa indica petals had 14 mm-diameter zones of inhibition.In the case of
Aspergillus niger, when it was discovered to be ranging from 10 mm to 14 mm, the range
of the width of the zone of inhibition was greater. At each of the four doses of the
methanolic extract of Rosa indica petals, the zones of inhibition were visible. The zone of
inhibition was measured to be 10 mm wide at 100 g, but it grew to 12 mm in diameter at
200 g. At doses of 300 g and 500 g of plant extract, the diameter of the zone of inhibition
was determined to be 14 mm.

Table 1:Anti-fungal activity of Rosa indica methanolic plant extract at different
concentration

S.No. | Fungal strains Zone of inhibition (mm)

1 Aspergillus flavus 100 (mg) | 200 (mg) | 300 (mg) | 500 (mg)

2 Aspergillus niger 10 12 14 14

3 Aspergillus 10 12 14 14
parasiticus

4 Candida albicans - - 12 12

5 Saccharomyces 10 12 12 14
cervisiae
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Fig. 1: The comparative results of all the anti-fungal activity of the methanolic seed
extract of Rosa indica against the fungal strains

Only two of the four doses of the methanolic extract of Rosa indica petals showed a zone
of inhibition for Aspergillus parasiticus. At 200 g and 500 g of methanolic extract of Rosa
indica petals, the inhibitory zones were visible. At concentrations of methanolic extract
of 100 g and 300 g, there was no zone of inhibition.

Both times, when the concentration of the methanolic extract of Rosa indica petals was
200 g and 500 g, the zone of inhibition diameter was measured to be 12 mm.

For Candida albicans, there were highly distinct zones of inhibition discovered. All four
methanolic extract concentrations of petals from Rosa indica, with diameters ranging
from 10 to 14 mm, prevented fungal growth. The zone of inhibition for the methanolic
extract of Rosa indica petals was 10 mm at 100 g and 12 mm at both 200 g and 300 g
concentrations. 500 g of Rosa indica flower petals' methanolic extract revealed a 14-mm
zone of inhibition.

All four amounts suppressed Saccharomyces cervisiae as well. At 100 and 300 g, the zones
of inhibition were discovered to be 12 mm. The methanolic extract of Rosa indica petals’
zone of inhibition was found to have a diameter of 10 mm at a concentration of 200 g and
14 mm at a concentration of 500 g (Table 1).

Phyto-chemcial analysis of Rosa indica

To determine the existence of secondary metabolites, the methanolic extract of Rosa
indica flower petals underwent a qualitative analysis. Alkaloids, anthraquinones,
flavonoids, phlobatanins, glycosides, saponins, steroids, tannins, terpenoids, and other
secondary metabolites are found in plants. The various phytochemical analyses of the
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methanolic extract of Rosa indica flower petals produced positive findings, proving the
existence of these phytoconstituents.

Wagner's method was used to analyse the alkaloids in 2 ml of methanolic extract of Rosa
indica petals after adding a few drops of reagent Wagner. The methanolic extract of Rosa
indica flower petals showed signs of alkaloids in the form of a reddish-brown precipitate.

The examination of anthraquinones in the methanolic extract of Rosa indica flower petals
was done using Borntrager's assay. A few minutes were spent boiling 5 ml of methanolic
flower extract in a water bath with 2 ml of 10% HCI. After filtering, the mixture was
allowed to cool. The filtrate was then combined with an equivalent volume of CHCI3. The
presence of anthraquinones in the methanolic extract of Rosa indica flower petals was
confirmed by the creation of a rose-pink colour after adding ammonium solution to the
mixture and heating it.

The presence of flavonoids was also confirmed in the methanolic extract of Rosa indica
flower petals by boiling it for three minutes over a steam bath while adding 10 ml of ethyl
acetate. After filtering the mixture, the filtrate was mixed with 1 ml of diluted ammonia
solution, which resulted in a yellow colour as a sign that the flavonoids were present and
had passed the test.

The presence of plobatanins in the methanolic extract of Rosa indica flower petals was
investigated. When the methanolic extract of Rosa indica petals was boiled with 1%
aqueous HCl, a red precipitate was seen, indicating its presence.

To determine whether glycosides were present in the methanolic extract of Rosa indica
flower petals, Fehling's test was used. 10 ml of 50% HCl and 5 ml of a methanolic extract
of Rosa indica flower petals were combined in a test tube. For 30 minutes, the mixture
was boiled in a bath of boiling water. After including 5 ml of Fehling's solution, the
mixture was cooked for 5 minutes. The presence of glycosides in the methanolic petal
extract of Rosa indica was confirmed by the development of a brick-red precipitate.

By using a ferric chloride test, tannins were determined to be present. The presence of a
blue-black precipitate was interpreted as proof that tannins were present in the Plantago
ovata methanolic seed extract when it was combined with the ferric chloride reagent.

To validate the presence of saponins, Frothing's test was run. Plantago ovata methanolic
seed extract equivalent to 2 ml was agitated with 5 ml of distilled water before being
heated to boiling. The presence of saponins in the methanolic extract of Rosa indica
flower petals is indicated by foaming (the appearance of a creamy foam with tiny
bubbles).
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Terpenoids were checked using the Salkowski test. To create a layer, the methanolic
extract of Rosa indica flower petals was combined with 2 ml of chloroform and 3 ml of
strong sulfuric acid. The methanolic extract of Rosa indica flower petals developed a
reddish brown hue at the interface, indicating the presence of terpenoids.

The methanolic extract of Rosa indica flower petals underwent the Salkwoski test to
check for the presence of steroids. The emergence of a red colour after adding 5 drops of
concentrated H2S04 to 1 ml of extract reveals the presence of steroids in the methanolic
extract of Rosa indica flower petals.

Rosa indica petals were found to have all of the phytoconstituents. This explains why
plant extracts have antifungal properties (Table 2).

Table 2. Phyto-chemical analysis of Rosa indica

Active Test Resul
principle t
Alkaloids Wagner’s +

Anthraquinones Borntrager’s +
Flavonoids NaOH +
Phlobatanins HCI +
Glycosides Fehling’s +
Saponins Frothing +
Steroids Salkwoski -
Tannins Ferric +
chloride
Terpenoids Salkwoski +

Determination of total phenols and tannins

Using the Folin-Ciocalteau Reagent, the total phenolic content was calculated
spectrophotometrically at 765 nm. The concentration of gallic acid in the methanolic
extract of Rosa indica flower petals was determined, and a calibration curve was
developed using gallic acid as the reference. The dilution factor was multiplied by the
observed concentrations. Gallic Acid Equivalent, or GAE, was used to express the results
(in mg/g of dry mass).
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Since this assay analyses all phenolics, Gallic acid was chosen as the standard because it
is both a stable and pure material that is also less expensive than alternative options. We
have also studied the stability of conventional solutions of gallic acid, and we can say that
when stored tightly covered and refrigerated, they lose less than 5% of their value over
the course of two weeks. The estimated GAE for the methanolic extract of Rosa indica
flower petals was 10.81 GAE/g.

Tannic Acid Equivalents per Gramme, or TAE (mg/g of dry mass), were determined by
spectrophotometric analysis at 760 nm using the Folin-Denis Reagent and the Tannic
Acid calibration standard. The estimated TAE for the methanolic extract of Rosa indica
flower petals was 2.98 TAE/g.

CONCLUSION:

The current study also assessed the crude methanolic extract of Rosa indica flower petals’
anti-fungal properties. It was discovered that practically all of the fungus strains tested
in the study had their growth inhibited. The doses of 300 g and 500 g, indica methanolic
petal extract demonstrated the greatest suppression of the proliferation of fungal cells,
with the diameter of the zone of inhibition measured at between 12 and 14 mm. With all
of the fungal strains utilised in the current investigation, indica was extremely
susceptible. The typical anti-fungal discs utilised in the current investigation were shown
to have equivalent fungal growth inhibition, and in all strains, the diameter of the zone of
inhibition was significantly larger. Consequently, the unprocessed methanolic petal
extract of Rosa indica is a powerful anti-fungal agent, Rosa indica is effective against
fungus infections. This is the first outcome mentioning Rosa indica's anti-fungal
properties. All of the phytochemicals typically found in plants as secondary metabolites
were found in the methanolic extract of Rosa indica flower petals, according to
phytochemical investigations. The phytoconstituents in the methanolic extract of Rosa
indica flower petals support the plant's anti-fungal properties. Through a variety of
processes, including binding to adhesins and proteins in the bacterial and fungal cells,
complexation with them, or intercalation into their cell walls, these phytoconstituents act
on the bacterial and fungal strains to restrict their growth. The pathogenic cells'
membranes are known to be disrupted and their substrate supply cut off by the phenols.
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