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ABSTRACT:

The Malvaceae family of flowering plants includes
the genus Hibiscus. It is properly big, with
hundreds of native species from warm-temperate,
subtropical, and tropical climates all over the
world. Members are typically renowned for having
colorful blooms. The goal of the current study is to
determine and support the plant's ethnomedicinal
usefulness. Shampoo, hair color, lotions for treating
wounds, and skin care products all include these
flowers. Numerous scientists investigated the
phytochemistry and pharmacology of these blooms.
According to a phytochemical investigation,
Hibiscusrosa-sinensis has tannins, anthraquinones,
quinines, phenols, flavanoids, alkaloids, terpenoids,
saponins, cardiac glycosides, protein, free amino
acids, mucilage, essential oils, and steroids. It also
contains mucilage, essential oils, and steroids.
Hibiscus flowers are said to have a variety of
medicinal  properties, including those for
hypertension, atherosclerosis, antioxidants,
hypercholesterolemia, antinociception, antipyretics,
antimutagenics, antifungals, antibacterials, and
chemoprevention. These qualities are mostly
related to their polyphenolic components, hence
further research into the Hibiscus species is
necessary.

I. INTRODUCTION:

The plant has been a significant part of
human treatments dating back to the early
millennia in the traditional medical system. Eighty
percent of the 122 bioactive compounds discovered
were utilized for the same or comparable
ethnomedical reasons and have been sourced from
just 94 plant species, according to a review of
plant-derived pure chemicals used as medicines in
nations hosting WHO-Traditional Medicine
Centres[1] In the past several years, second-
generation metabolites have been utilized in the
pharmaceutical business, either directly as
precursors or as lead molecules. Over 25% of the

medications prescribed in developed countries
come either exclusively or in part from plants,
despite noteworthy improvements in synthetic
organic chemistry.[2] Nowadays, relatively few
plants have undergone significant study, and the
majority of them have no study at all.[3] Due to the
rise in antibiotic resistance among gonorrhea-
causing microbes like Neisseria gonorrhoeae,
research into new treatment drugs derived from
plant sources is being postponed. According to a
WHO estimate, 333 million individuals globally
get illnesses that are transmitted sexually each year,
with 62 million of those incidents being gonorrhea
[2,4] However, finding new anti-gonorrhea
medications is critically needed for -effective
medical treatments. More potent antimicrobial
compounds have been discovered in plants, and
these compounds are showing effectiveness as
treatments for a variety of infectious disorders.[5,6]
In addition to morphine, additional medications
including codeine, digitoxin, and quinine has
further isolated from medicinal plants, some of
which are still use nowadays.[1,7]

b A
Fig.1: Hibiscus rosa-sinensis

China rose, or Hibiscus rosa-sinensis, is a
member of the Malvaceae family. In some tropical
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nations, this plant is used for a number of
significant medical purposes, including the
treatment of stomach ulcers, alopecia, infections
caused by bacteria and fungus, diabetes,
inflammation, fever, and coughing. According to
phytochemical research, the primary bioactive
mixtures responsible for its therapeutic benefits are
videlicet flavonoids, tannins, terpenoids, saponins,
and alkaloids. Recent research has demonstrated
that several H. rosa-sinensis extracts have a wide
range of beneficial properties, including cancer
prevention, diabetes management, crack repair, and
abortifacient activity. [8] Hibiscus rosa-sinensis is a
tiny tree or "shrub" that typically grows to a height
of 4 metres, is evergreen, and has ovate branches
with stalks that are 10 cm in width and 15 cm in
length. [9] They are multiple designs with varying
sizes, colors, and both single and double forms.
The critical hues are pale red, white, yellow, and
red.[10] Several plants can have both beneficial and
undesirable (toxic or severe side effects) properties.
The plant includes phytochemicals, which are
compounds created during routine metabolic
activities. The term "secondary metabolites" of
plants is frequently used to describe these chemical
substances.[11] Numerous secondary metabolites,
including alkaloids, glycosides, fatty substances,
reducing sugars, resin, sterols, and the absence of
tannins and saponins, are present in the various
extracts of the H. rosa-sinensis plant. We examined
the fatty alcohol, fatty acid, and hydrocarbon
content of H. rosa-sinensis leaves. Malvalic and
sterculic, two more cyclic acids, are also
recognised.[12] As a result, it is necessary to the
possible hemolytic activity of numerous regularly
used plants, particularly H. rosa-sinensis. Strong
anticancer agents can be found in natural plant
products. Previous research shows the anti-
complementary, anti-diarrhetic, and anti-pho-
logistic effects of H. rosa sinensis.[13] While the
root is used to treat coughs, the leaves are laxatives.
Boils and ulcers can be treated using the leaves and
flowers of H. rosa-sinensis. The plant's leaves are
used in traditional medicine for exhaustion and skin
conditions.[14] pharmacologically molecules are
active likely flavonoids, which have the potential
for anti-inflammatory, oestrogenic, enzyme-
inhibitory, antibacterial, antiallergic, antioxidant,
cytotoxic, and anticancer  action, are
obtained.[15,16] Hibiscus rosa-sinensis flowers
along with other components have been used for
many maladies in the past, mainly venereal and
asthmatic  disorders.[17,18] Several bioactive
compounds have been obtained from medicinal

plants to treat illness. Cyanidin, quercetin,
hentriacontane,  calcium  oxalate, thiamine,
riboflavin, niacin, and ascorbic acid are a few types
of important bioactive compounds[17] Over fifty
percent of today's medications for therapy,
according to recent scientific research, are derived
from natural products. Many of them have made
important contributions to the pharmaceutical
sector and the creation of more effective treatments
for several ailments.[19]

I1. CLASSIFICATION

Hibiscus rosa-sinensis is a member of the
phylum "Magnoliophyta" because it is a flowering
plant with true leaves, stems, and roots as well as
carpels enclosing ovules. It also belongs to the
"class" Magnoliopsida because it is a eudicot type
of plant, which means that it blooms in clusters of
four or five, has veins that resemble nets,[20] Over
fifty percent of today's medications for therapy,
according to recent scientific research, are derived
from natural products. Many of them have made
important contributions to the pharmaceutical
sector and the creation of more effective treatments
for several ailments.[20] It is similarly a member of
the Malvaceae family and may be found almost
everywhere except in cold climates. It typically
grows as tiny trees or bushes and releases bristly
pollen. Last but not least, the H. rosa-sinensis
species belongs to the 'Hibiscus genus, which has
more than 250 indigenous species[21] Hibiscus
rosa-sinensis is an evergreen shrub that typically
grows to a height of four meters and has ovate
branches with stalks that are 10 cm broad and 15
cm long.[22,23] The majority of the time, flowers
are found on long stalks. They are approximately
20 cm wide, have five whorled oval petals (egg-
shaped), have sleek edges, and join at the base of
the central stamina column.[22,23] A style with
five lobes at the apex and many yellow anthers is
part of this central column. Moving on to the
flower's exterior, we can see that its cup-shaped
calyx measures 2.5 cm long, and its epicalyx is
made up of 5 or 7 bracteoles that are each 1 cm
long. the top leaves, which are typically oval in
shape and glossy green with a pointy tip and
pinnate  veins, flowers are often borne
singly.[22,23]

I1l. SCIENTIFIC CLASSIFICATION OF
HIBISCUS ROSA SINENSIS

Kingdom Plantae
Subkingdom | Tracheobionta
Division Megnoliophyta
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Class Magnoliopsida
Subclass Dilleniidae
Order Malvaceae
Genus Hibiscus
Species Hibiscus rosa sinensis

IV. PHYTOCHEMISTRY

A variety of compounds may be found in
H. rosa sinensis in every region of the plant.
Phlobatannins, glycosides, saponins, flavonoids,
terpenoids, and other substances, including
thiamine, riboflavin, and niacin, were found to be
present in leaves, flowers, stems, and roots,
according to a report.[24]

A Chemical Constituents
1. Flavonoids

Hybridin, a glycoside, has been
discovered in the blooms of hybrid hibiscus plants.
It contains quercetin, which may also be found in
the new quercetin bioside 3-D-xylopyranoside-D-
galactofuranoside.[25] The two  flavonoid
aglycones that were most often observed were the
flavonol quercetin and anthocyanin cyanidin. The
flowers' quercetin content varied from 2 to 192
mg/g, with flowers with white or cream-colored
petals having the higher values.[26] A medicinal
plant known as Hibiscus rosa-sinensis has a variety
of beneficial therapeutic properties. This study set
out to discover and define a flavonoid component
present in the petals of Hibiscus rosa sinensis. The
antioxidant compounds have been separated using
Silica Gel G Column Chromatography.[27] At least
in the United States, hibiscus species and hybrids
have been reduced to the status of obscure garden
plants. Although they belong to the anthocyanin
class of edible flower pigments, their potential as a
new source of nutritious flowers and natural food
colourants makes them one of the newest of the
New Crops.[26] The findings demonstrated that the
H. rosa-sinensis C5 compound had phenolic and
flavonoid contents and outstanding antioxidant
properties when compared to ordinary ascorbic
acid. The isolated molecule can be use to
counteract free radicals, stop the production of
hazardous chemicals, extend the shelf life of food
and medicines, and more. The flavonoid compound
Hibiscetin-3-glucoside (C21H20014) from the
petals of Hibiscus rosa Sinensis was convincingly
demonstrated by spectrum analysis research and
may also be employed as an efficient anti-cancer
medicine in the field of cancer therapy.[28]

2. Anthocyanins

The anthocyanin extract from the flowers
of hibiscus has been tried for the first time as a
source of dye for textile dyeing, but hibiscus
extract is already used to impart color and flavor to
drinks and many other culinary products. The
dyeability as well as the fastness qualities of the
coloured fabrics were found to be improved when
metal mordants including Sn, Al, and Cu were
combined with Hibiscus rosa-sinensis anthocyanin
extract.[29] The kidney was protected and
oxidative stress was reduced by meals supplied
with the dye for 20 days before the administration
of cisplatin through modification of in vivo status.
The dye has a nephroprotective effect since it
contains 1215 mg of cyanidin-3-rutinoside
equivalent per 100g of cyan pigments, according to
the analysis. H. sabdariffa dye might be a result of
the sample's anthocyanin  concentration.[30]
Anthocyanins gained interest as antioxidants and
possible sources of natural colourants. The natural
colour quality is significantly influenced by the
extraction technique. In the current study,
anthocyanins from Hibiscus sabdariffa were
extracted using a variety of extraction media,
including ethanol (0-80%), acidified water (1%
HCI) with ethanol (0-80%), acetic acid solution
(1-2%), and acidified (0.5-2% lactic acid) 80%
ethanol. Using DPPH, ABTS, and FRAP tests, the
antioxidant potential of various extracts was also
assessed. The anthocyanin content of hibiscus was
substantially greater in the acidified (2% lactic) in
80% ethanol, acidified (1% HCI) in 50% ethanol,
and acidified (2% acetic acid) solution among the
other studied media (725.91, 685.78, and 634.90
mg/100g, respectively).[31]

3. Tannins

According to phytochemical analysis,
Hibiscus rosa-sinensis contains tannins, quinines,
phenols,  flavonoids, alkaloids, terpenoids,
saponins, cardiac glycosides, protein, free amino
acids, carbohydrates, reducing sugar, mucilage,
essential oils, and steroids.[32] The total phenol,
tannin, alkaloid, and flavonoid contents of hibiscus
tiliaceus L. Wood extracts from petroleum ether,
ethyl acetate, and methanol were examined in this
study. Comparing ethyl acetate extract to petroleum
ether and methanolic extract, ethyl acetate extract
showed higher phenol, alkaloid, flavonoid, and
tannin concentrations.[33]
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4, Anthraquinones

The size of their fibres as well as their
anatomical, physical, morphological, and chemical
features are given. (Calotropisprocera — usher and
Hibiscus sabdariffa var. sabdariffa — karkadeh) to
see if they were suitable for manufacturing
papermaking pulp. The soda-anthraquinone
technique was used to pulp both species, and the
usher was additionally pulped using a CMP
(chemimechanical process). The core of the
karkadeh plant alone or the entire stem was pulped
with sodaanthraquinone, yielding high yields (47—
49%) of bleachable pulp at a tolerable alkali charge
(22% as NaOH) and 0-13% AQ. The whole stem's
mechanical characteristics were the best, and it
appears that pulping with no rejections is ideal for
stem pulping. Acceptable yields (43-46%) were
obtained from the soda-AQ pulping of usher with
the same alkali level using mechanical[34]

5. Quinines

We looked at two prospective raw
materials growing in Sudan Red H. tiliaceus
heartwood ages with exposure to light. It includes
hibiscus A to D and hibiscoquinones A to D,
comparable to H. elatus heartwood, which exhibits
similar behavior. One sample that lacked red
pigments included lapachol, whereas roots from
Brazil contained gossypol and Manson ones D and
F. By autoxidation hibiscuses C and D in an
alkaline solution, hibiscoquinone B may be
produced, and subsequent hibiscoquinone synthesis
can be explained by analogous mechanisms. In
vivo, the hibiscuses may be converted[35]

6. Phenols

As a result of their abundance in
polyphenols, which function as antiaging
compounds, plant extracts are increasingly being
used in skin-care products. Hibiscus roseus is a
perennial plant that was introduced to Italy and has
lovely soft pink blossoms; its phenolic makeup and
biological functions have not yet been investigated.
This study's objectives include characterising and
quantifying the phenolics and assessing the
antioxidant, sun protection factor (SPF), and anti-
collagenase properties of the ethanolic extracts of
H. roseus leaves (HL) and flowers (HF).

The primary phenolic chemicals found
were flavonoids quercetin and kaempferol, as well
as derivatives of p-coumaric, chlorogenic, and
trans-ferulic acids. While phloridzin was only
found in HL, which also had higher levels of
hydroxycinnamic acid, catechin, epicatechin,

kaempferol-3-O-rutinoside, kaempferol-3-0O-
glucoside, kaempferol-7-O-glucoside, tiliroside,
oenin, and peonidin-3-Oglucoside were only found
in HF.[36]

7. Alkaloids

This study intended to ascertain the range
of concentrations of the fractions comparable to the
acetylcysteine impact of 0.1% and the effect of
fractions containing alkaloids of red hibiscus
flower types regarded as mucolytics in vitro. This
research used maceration, VLC fractionation,
identification of alkaloid-containing fractions, and
mucolytic activity tests on alkaloid-containing
fractions. To reduce the viscosity of bovine mucus,
an in vitro test for mucolytic activity was carried
out.[37]

QUERCETIN

CYANIDIN- 3,5- DIGLUCOSIDE

V. PHARMACOLOGICAL ACTIVITIES:

1. Anti-bacterial activity

The methanol extracts prepared from the
leaves of the H. rosa-sinensis were shown to have
antimicrobial activities against Pseudomonas
aeruginosa,  Escherichia  coli,  Enterobacter
aerogenes, and Streptococcus pyogenes. Using well
diffusion method and after an incubation period of
24 hours at 37° C, the maximum observed zone of
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inhibition was 13 + 00 mm and it was against E.
coli followed by 12 + 00 mm against both S. aureus
and E. aerogenes at 80 pg/ml concentration of
leaves  methanolic  extract  [38]  These
microorganisms were obtained from infected skins,
and the chemical coumpounds responsible for the
antibacterial activity may be due to flavonoids,
tannins, terpenoids, saponins, or alkaloids
identified in the study [38].

In another study conducted using disc
diffusion method, ageuous leaves extracts of 40
mg/ml showed maximum zone of inhibition against
Bacillus subtilis (14.00 + 1.05 mm), E. coli (12.30
+ 0.95 mm) and S. aureus (11.00 = 1.20 mm),
while the methanol extract showed the following
zones of inhibitions against B. subtilis (18.82 +
0.18 mm), E. coli (17.30 + 0.51 mm), S. aureus
(15.20 = 0.90 mm) after 48 hours of incubation at
34° C. The screened phytochemicals were cardiac
glyxosides, anthraquinones, and phlobatanins,
including those mentioned earlier [39]. Intresingly,
another research reported similar Results showed
that the maximal zone of inhibition against B.
subtillis was 15.00 mm by 2.81 mm in aqueous
extracts and against E. coli was 12.50 mm by 1.81
mm in hexane extracts, whereas B. subtillis had the
highest zone of inhibition in aqueous extracts.E.
coli was measured as 18.00 1.53 mm and S.
subtillis as 19.86 0.15 mm [39].

Although the same protocol was utilised,
flowers from H. rosa sinensis were used in this
investigation, and the results were seen after only
24 hours of incubation Using the disc diffusion
method, antibacterial activity against E. coli and S.
aureus has also been seen at various doses of
methanolic flower and leaf extracts, ranging from
31.25 to 500 mg/ml. These were contrasted with
gentamicin (1 mg/ml), a positive control, and
methanol, a negative control [3]. The bactericidal
activity of both types of extracts increased with
extract concentration. The maximum zones of
inhibitions for E. coli were 23 1.01 mm and 13.75
0.99 mm for leaf and flower methanolic extracts,
respectively, at a dosage of 500 mg. For S.aureus,
however, methanolic leaf and flower extracts had
the greatest zones of inhibition at 500 mg
concentrations, measuring 19.33 0.29 mm and 9.75
0.76 mm, respectively [40].

In this work, glycosides, tannin, phenols,
and flavonoids from leaf extracts were discovered
together with carbohydrates, phytosterols, and
proteins from floral extracts. However, both
extracts included alkaloids and saponins. The
maximum zones of inhibition against B. subtillis

and E. coli were found in the cold aqueous
extractions of flowers, which measured 17.00 2.94
mm and 14.50 1.71 mm, respectively. In contrast,
the maximal zones of inhibition for the hot aqueous
extraction were 11.60 3.14 mm for E. coli and
10.66 3.09 mm for Salmonella sp. [41]. The
maximum zones of inhibition against B. subtillis
and E. coli by the methanol extracts were 18.86
0.18 mm and 18.00 1.63 mm, respectively. Zones
of inhibition against Salmonella sp. and P.
aeruginosa were determined by the ethanol extracts
to be 2040 154 mm and 16.30 0.94 mm,
respectively. All of the aforementioned microbes
are regarded as human pathogens Both pure and
crude proteins from flowers were tested for their
antibacterial properties. The results showed that
crude protein inhibited the growth of Salmonella
sp. for 16.55 1.16 mm and E. coli for 14.30 2.86
mm as maximum inhibition zones, while pure
protein inhibited the growth of Staphylococcus sp.
for 11.4 1.74 mm and E. coli for 12.25 0.97 mm.
Additionally, the crude protein sample from the H.
rosa-sinensis flower was processed in poly
acrylamide gel electrophoresis (PAGE), which
produced a number of bands [42]. This implies that
alkaloids, flavonoids, triterpenoids, and tannins
may be present in the crude extract. For instance,
flavonoids are regarded as antibacterial agents
because they have the capacity to combine with
elements of bacterial cell walls and ultimately
destroy them [43].

Investigated was the antibacterial activity
of H. rosa sinensis root extracts. At a concentration
of 7.5 g/ml, it was reported that using the disc
diffusion method, ethyl alcohol root extracts
inhibited the growth of S. aureus for 2 cm, E. coli,
and B. subtilis for 1.5 cm as the highest zones of
inhibition [44]. Similar to this, methanol flower
extracts showed the largest inhibition zones against
E. coli (27 0.12 mm), S. aureus (21 0.41 mm), and
Streptococcus pyogenes (18 0.65 mm) at a dosage
of 1 mg/ml. in contrast to 10 mg of
chloramphenicol, which was utilised as a positive
control and produced an inhibitory zone that was
about 24 mm [6]. All phytochemicals implicated in
the antimicrobial action were found in the methanol
extract, as opposed to other extracts like the ethyl
acetate, ethanol, and water extracts. This implies
that it is a valuable extract for additional study
[45].

2. Anti-Fungal Properties
Previous research has demonstrated that
methanol extracts made from Hibiscus rosa-
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sinensis leaves have antibacterial effects on
Trichophyton rubrum, Candida parapsilosis,
Aspergillus niger, Candida albicans, and the fungus
Candida albicans. The greatest observed zone of
inhibition was 9.3 0.57 mm using the well diffusion
method, and it was against Aspergillus niger after a
24-hour incubation period at 37° C, followed by
6.6 0.57 mm against Candida albicans at an 80 g/ml
concentration of leaves methanolic extract [46].

These fungi were acquired from sick skin,
and the study's identification of flavonoids, tannins,
terpenoids, saponins, and alkaloids may be to
blame for the chemical compounds that have the
antifungal action [47].

Investigations were also conducted on the
antifungal properties of H. rosa sinensis root, leaf,
and flower ethanol extracts. Using the disc
diffusion approach, it was reported that both
Candida At a dosage of 10 g/ml, floral extracts
inhibited parapsilosis and Aspergillus niger for 1.5
cm as the maximum zones of inhibition [48].
Additionally, extracts from the leaves suppressed
Candida parapsilosis at optimal levels for 2.2 cm
and 1.5 cm, respectively, at concentrations of 10
g/ml and 7.5 g/ml [32]. At a dosage of 100 mg/ml,
H. rosa sinensis methanol leaf extracts also
prevented the development of Candida albicans for
20 mm, C. glabreta for 19 mm, and A. flavus for 17
mm [48].

3. Anti-oxidant function

While ascorbic acid, a common
antioxidant, produced 76.33 1.25% radical
scavenging activity at a dosage of 100 g/ml,
ethanolic floral extract (95.0%) inhibited hydrogen
peroxide for 96 2.35% at a concentration of 50
g/ml. According to a research, the majority of the
compounds discovered by GC-MS analysis
belonged to the classes of alkaloids, tannins,
steroids, glycosides, and flavonoids [49]. These
molecules may also be the cause of the significant
radical scavenging capacity. The development of
tissue damage is greatly aided by free radicals, such
as those produced by hydrogen peroxide. Any
compounds that can eliminate them, such as the
phytochemicals found in H. rosa sinensis, will
shield the cell system and its constituent parts from
cytotoxic harm. When compared to BHT as a
positive control, the DPPH (1,1-diphenyl-2-
picrylhydrazyl) radical scavenging activity of
flower extracts in 80% methanol and ethanol was
75.46 4.67% and 64.98 2.11%, respectively. A UV
visible spectrophotometer was used to assess the
scavenging of DPPH free radicals at 515 nm [50].

Additionally, the methanolic and ethanolic extracts
had total phenolic contents of 61.45 mg, 3.23 mg,
and 59.31 mg, 4.31 mg/100g dry extract,
respectively, and total flavonoid levels of 53.28
mg, 1.93 mg, and 32.25 mg, 1.21 mg/100g dry
extract. This definitely suggests that they are
responsible for the anti-oxidant action because it
was shown that methanolic extract had higher
amounts of phenolics and flavonoids and
contributed to higher scavenging activity than
ethanolic extract Because methanolic extract was
found to have a higher concentration of phenolics
and flavonoids and to have a better scavenging
activity than ethanolic extract, This suggests with
great certainty that they are in charge of the
antioxidant action Another study found that
methanolic stem extracts only showed 9.75 1.15
scavenging activity against DPPH radicals, while
aqueous stem extracts showed 15.1 4.5 scavenging
activity. However, both extract types had
comparable effects on hydrogen peroxide radicals,
superoxide anions, and nitric oxide [38].
Additionally, flower water extracts with a
concentration of 1 mg/ml efficiently scavenged
DPPH radicals for 71.9%. The iron concentration
of H. rosa sinensis petals, which were isolated by
TLC and partially purified by silica gel column
chromatography, was revealed to be the cause of
this activity. The lyophilized petal powder
contained 0.8 mg/g of iron, according ICP-OES
measurement [51].

Similar to this, ethanolic extracts of H.
rosa sinensis leaves had much higher scavenging
activity in tests involving ferric reducing and nitric
oxide than ethanolic extracts did when testing
antioxidant activity against DPPH and hydrogen
peroxide radicals [52].

Using the DPPH assay, the association
between the plant's leaf antioxidant activity and the
quantity and colours of its flowers was also looked
into. In this study, leaves from a single plant were
collected independently for each of the nine hues
(pink, yellow, white, orange, yellow/pink,
white/pink, orange/pink, and two varieties of red
shades) [52]. White/pink had the highest reported
antioxidant activity and the lowest IC50 values
(0.20). methanol extracts from several petals, and
0.19 from and yellow ethanol extracts from five
petals. The samples with the least antioxidant
activity, however, were red with five petals and
orange/pink with several petals, both of which were
ethanol extracts [41]. These values were 1.17 and
4.49, respectively. Using butylated hydroxyanisole
(BHA) as a reference material, the radical
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scavenging activity of 70% ethanol extracts from
leaves was investigated. The highest antioxidant
activity against superoxide radicals was found to be
60.4 2.19%, compared to 48.52 3.03% scavanging
activity against hydrogen peroxide, and 36.3 2.47%
against nitric oxide, all at a concentration of 500
g/ml. The following scavenging activities were
produced by the 200 g/ml of BHA: 61.6 3.15%,
65.8 2.21%, and 37.3 3.6%, respectively [53].

4. Cancer Prevention

75 and 125 mg of H. rosa sinensis oil
extract were applied to oral cancer cell lines KB
(ATCC CCL-17) for 24 hours. The DNA of the
treated cells from both concentrations has been
found to be fragmented in comparison to the
control sample after the treated cells were subjected
to a DNA fragmentation assay and agarose gel
electrophoresis. This indicates that Hibiscus extract
reduced oral cancer cell growth DNA from each of
the cells' origins was found to be Comparing the
concentrations to the control sample, they are
fragmented. This indicates that Hibiscus extract
restricted the development.[53]

5. Diabetic prevention

The alcohol leaves extract of Hibiscus
rosa sinensis was shown to be an oral
hypoglycemic agent in non-obese type | diabetic
mice. Using concentrations of 100 and 200 mg/kg
of body weight, it decreased blood glucose levels
from 281.6 3.7 mg/dl to 92.2 2.63 and 83.8 3.15
mg/dl, respectively, in contrast to 103.37 2.13
mg/dl in insulin-injected NOD mice, which was
utilised as the positive control [49]. After 5 weeks
of oral dosing, the studied extracts also
significantly decreased levels of triglycerides,
blood urea, glycosylated haemoglobin, and
cholesterol [53]. Root extracts of 500 mg/kg of bw
concentration decreased blood glucose levels in
alloxan-induced type Il diabetic rats (150 mg/kg)
from 300.23 32.20 to 220.41 20.40 mg/dl,
compared to 17538 11.67 mg/dl in
glibenclamide.H. rosa sinensis leaf extracts in
ethanol have anti-diabetic properties. on rats with
hyperglycemia brought on by alloxan was also
looked into. Blood glucose levels were seen to be
at 2 mg/kg bw concentration. compared to those of
rats administered with metformin, which decreased
from 16.94 0.51 to 12.90 0.38 mmol after 4 hours
[54].

Were decreased from 17.5 0.69 to 13.8
0.36 mmol. 400 mg/kg of a methanolic extract of
leaves was able to reduce blood glucose levels in

streptozotocin-induced diabetic rats from 326.67
25.76 to 154.11 17.91 mg/dl. Additionally, it
decreased levels of uric acid, creatinine, AST
(aspartate aminotransferase) (AST), and ALT
(alanine aminotransferase), suggesting protective
effects on the kidneys and liver, which were
supported by H&E histological investigation It's
interesting to note that the NMR spectroscopy-
identified compounds orientin  (Luteolin-8-C-
glucoside) and verbascoside (phenylpropanoids
glycoside) are largely responsible for this anti-
diabetic effect [55].

In a different investigation, Wister rats
with hyperlipidemia were given 500 mg/kg of an
ethanolic floral extract, which demonstrated the
highest antidiabetic and anti-hyperglycemic action
against alloxan-induced diabetes [56]. This was
also noted when the impact of flower aqueous
extract on pregnant female rats was assessed. Prior
to mating, streptozotocin was used to make these
Wister rats diabetic. Although the non-diabetic
pregnant rats did not benefit from the medication,
the pregnant diabetic rats and their pups did [57].

6. Obstructed Conception

Methanolic extract from Hibiscus rosa
sinensis flowers has been shown to be beneficial in
vitro against alkaline phosphatase activity. The
water soluble component of quercetin was used to
isolate quercetin-7-Ogalactoside. reached 100%
inhibition of the enzyme activity at a dosage of 100
mg/mL [57]. Complete inhibition of this enzyme
was linked to suppression of implantation, a
mechanism that is intimately connected to the
method of contraception [57]. Male albino rats'
spermatogenesis was similarly impacted by oral
treatment of aqueous floral extract. Longer
treatment times with higher extract dosages,
according to histological analysis with H&E stain,
have resulted in changes like broken and
discontinous  base membranes, complete
disorganisation of spermatogenic cells, fragmented
Sertoli cells, and absence of Leydig cells and
mature spermatozoa [58]cells with oral cancer [59].
It was also demonstrated that 250 g of 90%
methanolic leaves extratc completely suppressed
the growth of the HT-29 colorectal AGS cell lines.
The MTT assay was used to measure the cell
viability percentage, and the determined IC50 value
of 90.79 g/ml was discovered. The phytochemical
research revealed that the presence of flavonoids
and terpenoids in the leaves was primarily
responsible for this high anticancer effect [60]. a
different experiment, albino Wister rats were given
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propelyne glycol and H. rosa sinensis powder
orally before mating. When compared to Overal L,
the positive control, this therapy completely
inhibited implantation in pregnant rats [59].
Compared to animals treated with Overal L and H.
rosa sinensis extract, the group treated with
propelyne glycol as a negative control provided
100% deliveries at full term [59]. Similar to this,
progesterone and oestrogen levels were decreased
in pregnant female albino Wister rats by H. rosa
sinensis flower extracts. Due to endometrial
changes brought on by this, the estrous cycle was
thrown off, and non-receptive circumstances
prevented blastocyst implantation. [60]

7. Hair growth promoting activity

In a study utilising Wister albino rats, the
petroleum ether leaf extract of Hibiscus rosa
sinensis was found to be an effective hair growth
booster. The 5% w/w extract ointment produced
4.91 mm of hair length after 14 days as opposed to
6.06 mm in the 2% minoxidil treatment group and
2.21 mm in the negative control group In
comparison to Minoxidil, which contributed 2315
05.78 hairs per cm2 of area, the extract also
contributed 1937 37.84 hairs per cm2. In contrast
to synthetic hair growth boosting ointments,
exposure to sonic stress caused alopecia, although
there were no side effects such erythema or edoema
[61]. Similarly, an ointment containing 5%
hydrolcholic leaf extract showed 2058 19.23 hairs
per cm2 of surface area and 5.97 0.13 mm hair
length [62].

The extract also supplied 1937 37.84 hairs
per cm2, in contrast to Minoxidil's 2315 05.78 hairs
per cm2 of area. Although there were no negative
effects like erythema or edoema, exposure to sonic
stress caused alopecia in contrast to synthetic
ointments that promote hair development [61]. A
similar treatment with 5% hydrolcholic leaf extract
revealed 5.97 0.13 mm of hair length and 2058
19.23 hairs per cm2 of surface area [62].

The extract also supplied 1937 37.84 hairs
per cm2, in contrast to Minoxidil's 2315 05.78 hairs
per cm2 of area. Although there were no negative
effects like erythema or edoema, exposure to sonic
stress caused alopecia in contrast to synthetic
ointments that promote hair development [61]. A
similar treatment with 5% hydrolcholic leaf extract
revealed 5.97 0.13 mm of hair length and 2058
19.23 hairs per cm2 of surface area [62]. Both in
vitro and in vivo evaluations were done on the H.
rosa sinensis aqueous flower extract's ability to
promote hair development. In Wister rats, 2% of

extract led to a mean hair length of 18.68 0.3 mm
after 30 days as opposed to 19.24 0.4 mm with 2%
of minoxidil. After 72 hours of incubation, an
increase in hair follicle length of 1.73 0.18 mm was
seen in-vitro, as opposed to the positive control's
1.950.14 mm [63]

8. Neuroprotective activity

The capacity of the aqueous flower extract
of H. rosa sinensis to encourage hair growth was
assessed both in vitro and in vivo. After 30 days,
2% of the extract in Wister rats produced a mean
hair length of 18.68 0.3 mm as opposed to 19.24
0.4 mm with 2% of the minoxidil. In-vitro
measurements after 72 hours of incubation revealed
a 1.73 0.18 mm increase in hair follicle length as
contrasted to the positive control's 1.95 0.14 mm
[64] Lithium reduced the amount of head twitches
compared to a positive control, ondansetron, a
5HT3 antagonist, which was 9.0 1.7, to 10.2 1.06.
Pentobarbital's ability to induce sleep was also
prolonged, which suggests that it has a sedative
effect by inhibiting dopaminergic transmission
[65].

9. Inflammatory-Reduction Capacity

Rectal injection of a hydroalcoholic leaf
extract from H. rosa sinensis exhibited an
ameliorative effect on 4% acetic acid-induced
colitis in male Wister rats. The ulcer area of the
colon was reduced to 20.67 2.40 mm2 after 7 days
of therapy with 200 mg/kg, p.o. of extract, as
opposed to 10.00 1.23 mm2 and 41.67 1.96 mm2
from the prednisolone treatment group chosen as
positive controls, respectively [66]. This activity
may have been influenced by the phytochemicals
that were present, such as steroids, polyphenols,
alkaloids, and flavonoids [67].

10. Cardiovascular Protection

Both hypertension and non-hypertensive
albino rats had their blood pressure decreased by
200 mg/kg of aqueous extract of H. rosasinensis
Linn leaves. After four weeks, the mean systolic
and diastolic pressures in the hypertension
treatment group were 155.0 4.39 and 141.0 2.45
mmHg, respectively, as opposed to 92.0 7.54 and
67.0 8.67 mmHg, respectively, in the non-
hypertensive treatment group [77]. Mean systolic
and diastolic pressures for the hypertension control
group were 168.0 1.71 and 144.0 1.76 mmHg,
respectively. However, the extract raised the levels
of urea and sodium in both groups, indicating that
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it might interfere with kidney function and cause
more salt retention [68].

discussed
components,

CONCLUSION:
The present review covered This review
Hibiscus  rosa-sinensis’  chemical
pharmacological  effects, and

therapeutic significance as a promising medicinal
plant with a wide range of pharmacological
activities that could be used in a variety of medical
applications because of its efficacy and safety.
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