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ABSTRACT
Medicinal plants play important roles in the treatment of various diseases. The aim of this 
review is to compile and document the phytochemical properties and the pharmacological 
effect in different parts of the various extracts of Hibiscus rosa-sinensis. The information was 
collected from various electronic databases such as Google Scholar, PubMed, Web of Science, 
Science Direct, Scifinder and articles published in English. Previous studies have revealed that 
the leaves of the plant contain important constituents such as tannins, saponins, glycosides, 
flavonoids, and terpenoids, while the petals contain compounds such as quercetin, kaempferol, 
and anthocyanins. The chemical composition of the plant may vary depending on the color of 
the petals, with red petals having more anthocyanins and white petals having slightly higher 
levels of tannins. The anti-inflammatory, antioxidant, anti-microbial and anti-diabetic activity of 
Hibiscus rosa-sinensis have been documented. This review will contribute to a more organized 
finding on the pharmacological effects of Hibiscus rosa sinensis and invigorate further studies.

Keywords: Hibiscus rosa-sinensis, Phytochemical, Anti-inflammatory, Antioxidant, Anti-microbial, 
Anti-diabetic.

INTRODUCTION

Nature has been a source for medicine since thousands of years 
ago and a large number of modern drugs produce are derived 
from natural sources based on their used traditionally.1 Hibiscus 
rosa-sinensis is a glabrous shrub cultivated in a tropical climate 
with varying forms and colors. It is widely grown as an ornamental 
plant in subtropical or tropical climates since it does not tolerate 
temperatures below 10°C and it is best grown under glass.2 Red 
flowered is normally used and preferred as medicinal agents.3 It is 
originated from India and some claim that Hibiscus rosa-sinensis 
is not a natural herb, however it is a collection of man-made 
hybrids.4 Hibiscus rosa-sinensis was previously known as ‘rose 
mallow’ or ‘Queen of Tropical Flower’ and in Malaysia it is called 
‘Bunga Raya’. Hibiscus rosa-sinensis is called differently depends 
on the country itself such as “Bent El-Kunsil” among Arabic, 
“Zhu jin” among Chinese, “Haibisukasu” in Japanese and “Rosa 
della Cina” among Italian.5 Hibiscus rosa-sinensis is one of the 
medicinal plants that is known to have pharmacological activity 

and it is traditionally used as a treatment in various diseases. 
This plant has been used in Chinese and Ayurvedic traditional 
medicine to treat several conditions such as hair loss, head lice 
and coughing.6

Based on the previous record in the 19th and early 20th century, 
Hibiscus rosa-sinensis were believed to have different medicinal 
effects depended on the parts of the plant. The aerial parts such as 
flowers were used in traditional Malay healing in Malaya and the 
Dutch Indies in the treatment of a disease called ‘seriawan’ which 
is symptomatically similar to thrush, diphtheria, and sprue. It was 
also worked as an expectorant for bronchitis. The flower petals 
were also used to stimulate thicker hair growth and to prevent 
premature graying, hair loss and scalp disorders5. Hibiscus 
rosa-sinensis leaves were revealed to help in relieving headaches 
or swellings and also act as laxatives, aperients and emollients.4,7 
Moreover, the aqueous and alcoholic extract of the hibiscus leaves 
also benefits as anti-infective, anti-dandruff, anti-graying action 
which helps in darken the color of hair, stimulate hair growth and 
prophylactic action against various skin diseases and allergies.4 
The roots’ part was extracted to provide relief in fever, sore eyes, 
venereal disease, sexual transmitted disease and also served as an 
antidote for poison especially those from white or red flowered 
hibiscus.7
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Other than medicine, Hibiscus rosa-sinensis has a wide 
application in the food and cosmetics industries. It is used as a 
flavoring agent in ketchup, sauces, spices, soup and enhances 
the flavor and aroma of tea mixtures.4 In cosmetics, Hibiscus 
rosa-sinensis is formulated as an essential oil, which is useful in 
preserving elasticity, flexibility and prevents aging of the skin if 
used regularly daily.4

Phytochemical of Hibiscus rosa-sinensis

Hibiscus rosa-sinensis is made up from a variety of compounds 
that can be classified based on the different parts of the plant 
extracted such as leaves, stems, roots and flowers. The compounds 
present in the plant are responsible for different pharmacological 
activities and defense systems.

Based on the previous study, phytochemical investigation 
of Hibiscus rosa-sinensis extracts revealed that there was the  
presence of compounds such as tannins, saponins, glycosides, 
anthocyanins, flavonoids, and several other compounds in 
different parts of the plant as shown in Table 1. The leaves part of the 
plant consists of important constituents such as tannins, saponins, 
glycosides, flavonoids and terpenoids (Figure 1).8 There was an 
absence of phlobatannins, terpenoids and cardiac glycosides in 
the extract of the root and in the stem, there was no presence 
of terpenoids.8 Past studies also revealed that the most abundant 
compounds in the leave and stem of Hibiscus rosa-sinensis that 
in aqueous and methanolic extracts are phenolics, carbohydrates, 
flavonoids, and tannins that are responsible for several biological 
activities9. Polyphenols and flavonoids like kaempferol and 
quercetin have been shown to exhibit antioxidant action in this plant  
(Figure 1).9 Structure of some major compounds found in 
Hibiscus rosa sinensis are shown in Figure 2.

The petal of Hibiscus rosa-sinensis contains quercetin-3-di-O 
-β-D-glucoside, quercetin-3-7-di-O-β-D-glucoside, quercetin-
3-O-β-D-sophorotrioside, kaempferol and kaempferol-3-O-β-
xylosylglucoside.11 The quantitative distribution of the chemical 
constituents available in Hibiscus rosa-sinensis flower may vary 
according to the color of the petals. For example, in red petals, 

the major anthocyanins present were cyanidin-3-sophoroside 
and they were reported to have a higher number of anthocyanins 
bands which was different from the yellow or yellow-orange petal 
of Hibiscus rosa-sinensis.11 Furthermore, a study by Shahi Agarwal 
et al., revealed that there was a slight difference in the quantity 
of tannins, phenols, and alkaloids in different colors of Hibiscus 
rosa-sinensis flower. The quantity of phenols is 0.678±0.14% in 
red, 0.680±0.11% in white, and 0.678±0.16% in yellow flower 
while the quantity of tannins was 7.5±0.20% in red, 8.9±0.21% in 
white and 8.5±0.20% in yellow petals. The quantity of alkaloids in 
red hibiscus is 0.51±0.16%, 0.50±0.18% in white and 0.48±0.16% 
in yellow Hibiscus rosa-sinensis.17 This shows that the chemical 
constituents present in different colors of Hibiscus rosa-sinensis 
are almost similar with a slightly different percentage amount 
of three major groups of chemical constituents. The number of 
tannins was slightly higher in white Hibiscus rosa-sinensis when 
compared with red flower petals.

A previous study by Vastrad et al. highlighted the presence of 
various chemical constituents in Hibiscus rosa-sinensis leaves 
detected by using different standard qualitative tests, reagents 
and extraction solvents such as ethanol, methanol and distilled 
water. For example, the Dragendorff ’s test using the Dragendorff 
reagent detected the presence of alkaloids by the formation of 
prominent yellow precipitation in the methanol and distilled 
water extract of the hibiscus. However, in ethanol extraction, 
a negative result was obtained which indicating the absence of 
alkaloids.12 For the detection of flavonoids, a sodium hydroxide 
test was conducted by using 20% Sodium Hydroxide (NaOH) 
and Hydrochloric Acid (HCl). The presence of flavonoids turned 
the methanol, ethanol and distilled water extract of the hibiscus 
into yellow and addition of HCl changed it to colorless.12 Tannins 
were detected for ethanol, methanol and distilled water extracts 
of hibiscus using the gelatin and lead acetate tests. However, it 
was not detected in the distilled water extract using the ferric.12 
Other than the major chemical constituents like flavonoids 
and tannins, previous studies also highlighted the presence of 
mucilage in the roots and leaves of Hibiscus rosa-sinensis which 
also contributed to several pharmacological actions such as 

Figure 1: Hibiscus rosa-sinensis phytochemical constituents.
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Figure 2: Some of chemical constituents present in different part of Hibiscus rosa-sinensis.

Figure 3:  Hibiscus rosa-sinensis pharmacological activities.
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antiulcer activity.16 A study by Kumari et al. revealed that there 
was a presence of mucilage in the alcohol and aqueous extract 
of Hibiscus rosa-sinensis while the opposite results were obtained 

in the petroleum ether extract of this species. The presence of 
mucilage was identified in the Hibiscus rosa-sinensis extract by 
performing Molisch's and Ruthenium red tests.13

Pharmacological activities of Hibiscus rosa-sinensis

Hibiscus rosa-sinensis is a natural source that contains various 
compounds exhibiting many pharmacological activities which  
can contribute to the development of novel therapeutics 
formulations. Researchers have conducted studies on the 
pharmacological activity of Hibiscus rosa-sinensis leaves, barks, 
roots and flower which have been used for the treatment of various 
diseases such as aphrodisiac, hypertension, wound healing, 
diabetes mellitus and cancer.18 They have shown that different 
parts of the plant may have various properties like antioxidant, 
anti-inflammatory, anti-microbial, anti-ulceration and many 
more (Figure 3).19 This plant also has been used traditionally as an 
oral contraceptive and to control dysfunctional uterine bleeding 
and has been used in many herbal mixes and drinks.18,19 This 
makes Hibiscus rosa-sinensis a target for pharmacological studies 
to validate and obtain scientific evidence for the pharmacological 
activities claim and its efficacy.

Anti-inflammatory activity

Several compounds present in Hibiscus rosa-sinensis such as 
flavonoids, steroids and saponins possess anti-inflammatory 
activities. A study by Raduan et al. highlighted that these 
compounds were present in the ethanol extracts of flower and leaf 
of two different Hibiscus rosa-sinensis: red Hibiscus rosa-sinensis 
L. and white Hibiscus rosa-sinensis var alba.20 Flavonoids, 
saponins and steroids carried out their anti-inflammatory 
action by different mechanisms. Flavonoids and saponins exert 
their anti-inflammatory activity by inhibiting the production 
of Reactive Oxygen Species (ROS) and suppress several 
inflammatory mediators such as Nuclear Factor-kappa B  
(NF-kB) and Signal Transducers and Activators of Transcription 
(STAT) in the signaling pathway.21 According to Raduan et al., 
carrageenan induced paw edema in rat anti-inflammatory test 
was conducted for Hibiscus rosa-sinensis L. (red) and Hibiscus 
rosa-sinensis var alba (white). Flower and the leaf of Hibiscus 
rosa-sinensis L. (red) at dose 50 mg and 100 mg per kg of rat 
body weight showed significant effects on the inhibition of paw 
edema induced by carrageenan while Hibiscus rosa-sinensis var 
alba (white) exhibited significant inhibition of the paw edema in 
various ranges of doses which were 5 mg, 50 mg and 100 mg per 
kg.20 The inhibition activity indicates that both of the hibiscuses 
could reverse acute inflammation of paw edema induced by 
carrageenan in a different range of doses. In a study conducted by 
Singh et al., protein denaturation assay was used to observe the 
anti-inflammatory action of this plant. Bovine Serum Albumin 
(BSA) was used as control and Non-Steroidal Anti-Inflammatory 
Drugs (NSAIDs) such as diclofenac sodium and aspirin were used 
as standard drugs that inhibit the protein denaturation process. 

Part 
Used

Chemical Constituents References

Leave Tannins, phlobatannins, saponins, 
cardiac glycosides, flavonoids, 
terpenoids.

8

Leave Taraxeryl acetate, β-sitosterol, 
campesterol, stigmasterol, ergosterol, 
citric, tartaric and oxalic acids.

9

Leave Phenolic, ascorbic acid. 10
Leave Reducing sugar, fatty materials, 

malvalic acid, sterculic.
11

Leave Alkaloids, tannins, flavonoids, 
phenols, saponins, glycosides, 
terpenoids.

12

Leave Alkaloids, reducing sugars, fatty acid, 
fatty alcohol, glycosides, resins, and 
hydrocarbons.

13

Stem Tannins, phlobatannins, saponins, 
cardiac glycosides, flavonoids.

8

Stem Taraxeryl acetate, β-sitosterol, 
campesterol, stigmasterol, ergosterol, 
citric, tartaric and oxalic acids.

9

Stem Malvalic acid, cyclic acid sterculic. 11
Flower Phenolic, ascorbic acid, anthocyanin, 

flavonoids, tannins, carbohydrate, 
thiamine, niacin, riboflavin.

10

Flower Anthocyanin, thiamine, riboflavin, 
niacin, apigenidin, citric acid, 
fructose, glucose, fructose, glucose, 
oxalic acid, pelargonidin, quercetin.

11

Flower Ascorbic acid, thiamine, citric acid, 
glucose, fructose, oxalic acid and 
riboflavin.

13

Flower Alkaloids, carbohydrates, glycosides, 
phytosterols, fixed oils, phenolic 
compounds, proteins, free amino 
acids, gums, mucilage, flavonoids, 
terpenoids, lignins, saponins.

14

Flower Tannins, saponins, alkaloids, 
steroids, flavonoids.

15

Root Tannins, saponins, flavonoids. 8
Root Glycosides, tannins, phytosterols, 

fixed oils, fats, protein, amino acids, 
flavonoid, saponins, gums, mucilage.

11

Table 1:  Phytochemical constituents present in different part of Hibiscus 
rosa-sinensis.
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Hibiscus rosa-sinensis inhibit 56% of protein denaturation while 
aspirin and diclofenac sodium inhibit protein denaturation 68% 
and 88% respectively. The percentage might be not as high as 
standard anti-inflammatory drugs, but Hibiscus rosa-sinensis 
inhibited more than half percent protein denaturation process.

Anti-inflammatory effect of methanolic extract of Hibiscus 
rosa-sinensis L. leaves was reported by Tomar et al. A carrageenan 
and dextran induced rat paw edema test was conducted to 
observe the anti-inflammatory action of this plant.23 In this 
test, Indomethacin, a Non-Steroidal Anti-Inflammatory Drug 
(NSAIDs) was used as standard which showed significant 
anti-inflammatory activity.23 According to Tomar et al., there 
are three different phases of the inflammation process which  
includes the release of mediators histamine and serotonin for 
the first phase, followed by the second phase which involved 
the kinin released and the third phase referred to the released 
of prostaglandin.23 500mg per kg of methanolic extract of 
Hibiscus rosa-sinensis L. showed its effect on the third phase 
of the inflammation process and there was no significant 
anti-inflammatory activity was observed in the first two phases.23

In a study by Birari et al., the anti-inflammatory activity of 
ethanolic extract of Hibiscus rosa-sinensis L. flower was evaluated 
by using carrageenan induces paw edema, cotton pellet induces 
granuloma and xylene induces mice ear edema.24 In this 
experiment, indomethacin was used as the standard drug that 
exhibited a significant anti-inflammatory effect. Inflammation 
induced by carrageenan was significantly reduced after 3 hr by 
250 mg and 500 mg per kg extract doses of hibiscus resulting in 
blocking of prostaglandin synthesis and release, thus inhibited the 
paw edema. Significant inhibition was also exhibited by 250 mg 
and 500 mg per kg of ethanolic extracts of the hibiscus in xylene 
induce ear edema test as the mean edema weight was reduced 
for 8.66±0.4944 mg and 7.33±0.6146mg respectively from 
11.16±0.60 mg of control. In the cotton pellet induced granuloma 
formation test, the weight of granuloma was greatly influenced 
by fluids absorbed into the pellet and dry weight correlate with 
the amount of granulomatous tissue formed.24 250 mg and 500 
mg per kg ethanolic extract of the plant produced a significant 

anti-inflammatory by the inhibition of the mean granuloma 
weight 22.67±0.6667 mg and 19.83±0.6009 mg respectively.24 The 
summary of anti-inflammatory activity of Hibiscus rosa-sinensis 
active constituents is shown in Table 2.

Antioxidant activity

An antioxidant is a substance that inhibits or slows the  
progression of cell damage caused by free radicals or unstable 
molecules that are present in the body.25 Antioxidants exert 
their effect to stop the cell damage by preventing the formation 
of radicals, exhibit free radical scavenging action or increase the 
decomposition of free radicals.26 Free radicals are associated with 
many chronic diseases such as cancer, cardiovascular diseases 
and cataract.26 An endogenous antioxidant is produced by the 
body while exogenous antioxidant comes from food, dietary 
supplements, or plant-based antioxidants.

In a study conducted by Garg et al., several tests were used to 
evaluate the antioxidant activity of Hibiscus rosa-sinensis: 2,2 
-diphenyl-1-picryl-hydrazyl (DPPH) radical scavenging assay, 
Nitric Oxide (NO) radical scavenging assay and Hydrogen 
Peroxide (H2O2) radical scavenging assay.9 Methanolic and 
aqueous extract of Hibiscus rosa-sinensis leaves and stem were used 
in these evaluations.9 In DPPH radical scavenging assay, aqueous 
leaf and stem extract of Hibiscus rosa-sinensis exhibited superior 
scavenging activity compared to the methanolic extract of the leaf 
and stem which is said to be associated with the ability to donate 
hydrogen molecule.9 Compared to the Hibiscus rosa-sinensis 
stem, the leaves exhibited more antioxidant activities in DPPH 
scavenging assay in both methanolic and aqueous extracts.9 Nitric 
oxide can be endogenously produced and when it’s produced 
in excess amount concurrently with Reactive Oxygen Species 
(ROS), it can cause several harmful effects such as neurotoxicity 
and apoptotic cell-death induced in different types of neuronal 
cells.27 Both methanolic and aqueous extract of the plant exhibit 
almost the same level of scavenging activity when evaluated by 
the use of NO radical scavenging activity assay, however, the 
hibiscus leaves in aqueous extract exhibit the most significant 
effect compared to other parts of the plant used in this test.9 H2O2 

Part Used Extract Active constituents Anti-inflammatory test References
Flower Ethanol Flavonoids, steroids, saponins Carrageenan induced Paw Edema in 

Rats.
20

Leaf Ethanol Flavonoids, steroids, saponins Carrageenan induced Paw Edema in 
Rats.

20

Flower Tea extraction Phenolic, flavonoid Inhibition protein denaturation process 22
Leaf Methanol Carbohydrates, flavonoids, and 

glycosides.
Carrageenan and dextran induced rat 
paw edema.

23

Flower Ethanol Flavonoids, alkaloids, steroids, 
carbohydrates, glycosides

Carrageenan induces paw edema; 
cotton pellet induces granuloma and 
xylene induce mice ear edema.

24

Table 2:  Anti-inflammatory activity of Hibiscus rosa-sinensis active constituents.
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was commonly used procedure to induce oxidative stress in a 
cellular model.28 Both the leave and stem of Hibiscus rosa-sinensis 
in methanolic and aqueous extracts exhibit a significant result in 
inhibiting the oxidative stress damage and the activities were due 
to the presence of β-sitosterol, stigmasterol, taraxeryl acetate and 
three cyclopropane compounds in these extract that contributes 
to its antioxidant activity.9

A previous study by Ghaffar et al. highlighted the potency of 
natural antioxidant activity of Hibiscus rosa-sinensis leaves in 70% 
ethanol/water extraction. The presence of bioactive compounds 
such as carbohydrates, glycosides, steroids, triterpenes, flavonoids 
and tannins were responsible for the antioxidant activities of this 
plant.29 In Reactive Oxygen Species (ROS) and Reactive Nitrogen 
Species (RNS) scavenging activity, Hibiscus rosa-sinensis showed 
the capability of performing H2O2 scavenging activity depending 
on the concentration of the extract used. At concentration 
500 µg/mL, the extract significantly scavenged the H2O2 up to 
48.5%. Other than H2O2, Hibiscus rosa-sinensis leaves extract 
also inhibited superoxide radical in a concentration dependent 
manner. At the concentration of 500 µg/mL, the extract was 
capable of scavenging the superoxide radical up to 60.4% and it 
was believed to be dued to the antioxidant power gained by the 
presence of flavonoid in the extract composition.29

Based on the study by Ghaffar et al., Hibiscus rosa-sinensis 
leaf extract inhibited the lipid and protein damage induced by 
oxidative stress in concentration depending manner.30 Lipid 
peroxidation is a process in which the free radicals attack 
lipids containing carbon-carbon double-bonds especially in 
the polyunsaturated fatty acids.31 Protein oxidation is a protein 
covalent modification that is induced by ROS or other indirect 

reactions with secondary by-products of oxidative stress.30 The 
presence of phenolics and flavonoids content in this plant were 
attributed to the inhibition of lipid peroxidation activity.29,32 At 
concentration the concentration of 500 µg/mL, 31% of lipid and 
protein oxidative damage was inhibited.29

Mak et al. highlighted the antioxidant activity of Hibiscus 
rosa-sinensis flower in aqueous and ethanolic extracts using Ferric 
Reducing Antioxidant Power (FRAP) assay.33 In FRAP assay, 
antioxidant activity was measured based on the capability of the 
Hibiscus rosa-sinensis extract to reduce Ferric tripyridyltriazine 
(Fe (III)-TPTZ) complexes to Ferrous tripyridyltriazine (Fe 
(II)-TPTZ). The higher reading of FRAP value from the result 
indicated the greater the antioxidant activity of the hibiscus 
extract. From this study, Hibiscus rosa-sinensis flower in aqueous 
extract exhibited greater reducing power compared to ethanolic 
extract.33

A previous study by Prasad et al. measured the antioxidant activity 
by calculating the percentage of DPPH radical inhibition in 
DPPH scavenging assay.34 The methanolic extract of the hibiscus 
petal showed more significant inhibition of DPPH free radical 
compared to the ethanolic extract of the plant. This may be due to 
the presence of different phytochemicals in both, methanol and 
ethanol extracts.34 Furthermore, methanol was proved as the best 
solvent to extract the maximum phytochemicals from the leaves 
of Hibiscus rosa-sinensis as compared to ethanol.34

Rengarajan et al. highlighted that the phenolic and flavonoid 
contents such as Hibiscetin-3- glucoside in the Hibiscus 
rosa-sinensis petal exhibited greater antioxidant activity 
compared to the standard antioxidant, ascorbic acid.35 In lipid 
peroxidation assay, the isolated compounds present in hibiscus 

Part Used Extract Active constituents Antioxidant test References
Leave Methanolic Polyphenols, carbohydrates, 

flavonoids, tannins, β-sitosterol, 
stigmasterol, taraxeryl acetate and 
cyclopropane.

DPPH, NO, H2O2 radical scavenging 
activity

9

Stem Aqueous Polyphenols, carbohydrates, 
flavonoids, tannins, β-sitosterol, 
stigmasterol, taraxeryl acetate and 
cyclopropane.

DPPH, NO, H2O2 radical scavenging 
activity

9

Leave 70% ethanol/water Carbohydrates, glycosides, 
steroids, triterpenes, flavonoids 
and tannins.

ROS and RNS scavenging activity, 
lipid peroxidation (LPO) and protein 
oxidation (PO) assay

29

Flower Aqueous and 
ethanolic

Phenolics, flavonoid and 
proanthocyanidins.

FRAP assay 33

Flower Methanolic and 
ethanolic

Alkaloids, tannins, carbohydrates, 
terpenoids, flavonoids, cardiac 
glycosides and quinones.

DPPH scavenging activity 34

Flower Aqueous Phenolic and flavonoid 
(Hibiscetin-3- glucoside).

Lipid peroxidation (LPO) assay 35

Table 3:  Antioxidant activity of Hibiscus rosa-sinensis active constituents.
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showed an efficient lipid peroxidation activity depending on the 
concentration of the extract used. At the concentration of 20 µg/
mL, Hibiscus rosa-sinensis extract exhibited greater antioxidant 
action compared to vitamin C.35 The summary of antioxidant 
activity of Hibiscus rosa-sinensis active constituents is shown in 
Table 3.

Anti-microbial activity

Several studies have revealed anti-microbial activities of Hibiscus 
rosa-sinensis. A study by Ruban et al. revealed that the methanolic 
and ethanolic extracts of Hibiscus rosa-sinensis flower have effects 
against the human pathogens such as Staphylococcus aureus, 
Streptococcus sp. Escherichia coli, Pseudomonas aeruginosa, 
Bacillus subtilis and Salmonella sp.36 Active constituents in the 
extracts such as flavonoids, tannins, alkaloids and triterpenoids 
may contribute to the antibacterial activities.36 However, no 
inhibition was observed for the methanolic flower extract of 
Hibiscus rosa-sinensis in both disc diffusion and agar diffusion 
methods.36

Patel et al. highlighted the activity of methanolic and ethyl acetate 
extracts of Hibiscus rosa-sinensis leaves exhibiting significant 
anti-microbial activity against pathogenic bacteria.37 The hibiscus 
extracts were tested against different gram-positive bacteria, 
such as Staphylococcus aureus, Bacillus subtilis, Streptomyces 
alboniger, Micrococcus luteus and Staphylococcus epidermis and 
gram-negative bacteria, Pseudomonas aeruginosa and Bordetella 
bronchiseptica.37 Ethyl acetate extract of the Hibiscus rosa-sinensis 
leaves exhibited the greatest antibacterial activity as the zone 
of inhibition measured was the highest compared to the zone 
of inhibition measured in methanolic extract of the hibiscus 
for the gram-positive bacteria; Staphylococcus aureus, Bacillus 
subtilis and Streptomyces alboniger. Bioactive metabolites such as 
phenols, tannins, alkaloids, steroids, glycosides and flavonoids are 
postulated to be responsible for the effective inhibitory potency 
against the tested pathogenic bacterial.37

A study by Ramesh et al. revealed the anti-microbial activity of 
ethanolic (hot and cold) and aqueous (hot and cold) Hibiscus 
rosa-sinensis leaves extracts by using the agar well diffusion 
method. Pathogenic microorganisms such as Streptococcus 
mutans and Lactobacillus acidophillus were used in the test.38 For 
Streptococcus mutans, hot and cold ethanolic extracts and hot 
aqueous extract of the hibiscus plant exhibited anti-microbial 
activity at minimum concentration 50 μg/mL and 75 μg/mL, 
respectively, while there was no growth inhibition observed 
for cold aqueous extract of Hibiscus rosa-sinensis. This might 
be due to the nature of the chemical composition of the plant 
leaves.38 Hot aqueous and cold ethanolic extracts of hibiscus 
exhibited anti-microbial activity at a minimum concentration 
50 μg/mL, while for cold aqueous and hot ethanolic extracts of 
hibiscus plant required 25μg/mL as the minimum concentration 
for Lactobacillus acidophilus growth inhibition.38 Preliminary 
chemical constituents analysis revealed that there was presence of 
secondary metabolites in the Hibiscus rosa-sinensis leaves which 
responsible for anti-microbial activity such as sterols, cardiac 
glycosides and tannins.38

Vijayakumar et al. conducted a study that highlighted the 
anti-microbial effects of methanolic and chloroform Hibiscus 
rosa-sinensis flower extract by using pathogenic bacteria and 
fungi such as Neisseria gonorrhoeae and Candida albicans.39 
Preliminary phytochemical analysis was carried out by using 
Gas-Chromatography Mass Spectrometry (GC-MS). The results 
of the analysis revealed several active chemical constituents 
which were responsible for the growth inhibition of microbes 
such as 1, 2-benzenedicarboxylic acid, octadecanoic acid, 
3- N-hexylthiolane, 1-iodoundecane, 2, 2, 4 - trimethyl 
3-pentanone, 2-propenamide and amyl nitrite.39 Methanolic 
extract of the hibiscus exhibited a greater inhibition effect on the 
gram-negative bacteria Neisseria gonorrhoeae compared to the 
chloroform extract of the plant. The growth of Candida albican 
fungus was also significantly inhibited by the methanolic flower 
extract of Hibiscus rosa-sinensis.39

Part Used Extract Active constituents Anti-microbial test References
Flower Methanolic and 

ethanol
Flavonoids, tannins, alkaloids, and 
triterpenoids.

Disc diffusion and Agar well diffusion 36

Leaves Methanolic and 
Ethyl acetate

Phenols, tannins, alkaloids, steroid, 
glycoside, and flavonoids.

Agar Ditch diffusion 37

Leaves Ethanolic and 
Aqueous

Sterols, cardiac glycosides, and 
tannins.

Agar well diffusion 38

Flower Methanolic and 
chloroform

1, 2-Benzenedicarboxylic 
acid, Octadecanoic acid, 3- 
N-Hexylthiolane, 1-Iodoundecane, 
2, 2, 4 - Trimethyl 3-pentanone, 
2-Propenamide and Amyl nitrite.

Agar well diffusion 39

Flower Hot and cold 
aqueous extract

- Agar well diffusion 40

Table 4:  Antimicrobial activity of Hibiscus rosa-sinensis active constituents.
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A study conducted by Al-Alak et al. revealed the anti-bacterial 
activity of hot and cold aqueous extraction of Hibiscus rosa- 
sinensis flower on five different pathogenic bacterial,  
Pseudomonas aeruginosa, Serratia sp. Micrococcus sp. 
Enterobacter sp. and Salmonella sp.40 The test was conducted 
by using agar well diffusion method and antibiotic amoxicillin 
was used as positive control.40 It is clear from the findings of 
the investigation that Hibiscus rosa-sinensis flower consists of 
chemical constituents that are responsible for the anti-bacterial 
activity that can be used for pathological treatment caused by the 
isolated bacteria. The hot aqueous extract of the plant showed 
more effective effects with 10 mm to 32 mm of inhibition zones 
compared to cold watery extract with 10 mm to 27 mm inhibition 
zones recorded.40 The summary of anti-microbial activity of 
Hibiscus rosa-sinensis active constituents is shown in Table 4.

Antidiabetic activity

Diabetes mellitus is a disorder in which the body is unable 
to produce adequate amounts of insulin or cannot respond 
normally toward insulin which consequently elevates sugar 
concentration in the blood and produces a condition called 
hyperglycemic. In Malaysia, diabetes mellitus is one of the major 
concerns in public health and type 2 diabetes affects 20.8% or 
2.8 million adults above 30 years old.41 Herbal medicines have 
been the source for antidiabetic medicine due to the presence of 
active phytoconstituents that mimic insulin activity and exhibit 
hypoglycemic properties.42

A study by Moqbel et al. revealed a significant anti-diabetic effect 
exhibited by the chloroform fraction of the ethanolic extract 
of Hibiscus rosa-sinensis leaves on the Non-Obese Diabetic 
(NOD) mouse which spontaneously developed type 1 diabetes 
or Insulin-Dependent Diabetes Mellitus (IDDM).43 Before the 
administration of the hibiscus extract, the fasting blood glucose 
levels of the mice were 290 mg/dl and 278.6 mg/dl. After the 
mice were treated with 100 mg/kg and 200 mg/kg per body 

weight of chloroform fraction of Hibiscus rosa-sinensis, the blood 
glucose level significantly decreased to 94.5 mg/dl and 90.2 mg/
dl which fell within the normal range.43 Moqbel et al. further 
the investigation by using preserved blood from the mice for 
biochemical analysis. The reading of plasma insulin level from 
the preserved blood increased with the administration of the 
chloroform fraction of the Hibiscus rosa-sinensis and the insulin 
secretion level on par with the mice intraperitoneally injected 
with insulin.43

A study by Pillai et al. highlighted the antidiabetic effect of ethyl 
acetate fraction of Hibiscus rosa-sinensis flower.44 The fraction 
at dose 25 mg/kg was administered to a streptozotocin-induced 
diabetic rat and the effect was compared with metformin, which 
is an antidiabetic agent.44 The elevated sugar blood concentration 
and glycated hemoglobin of the diabetic rat were significantly 
reduced from 398.56 ± 35.78 mg/dL and 12.89 ± 1.89% to 
156.89 ± 14.45 mg/dL and 6.12 ± 0.49%, respectively upon the 
administration of Hibiscus rosa-sinensis extract. The antidiabetic 
effect exhibited by the plant was due to the presence of flavonoid 
compounds.44

Venkatesh et al. revealed the hypoglycemic effect of ethanolic 
extract of Hibiscus rosa-sinensis flower on Wistar albino rats.45 
The rats were injected with 100 mg/kg of alloxan intraperitoneally 
in order to a induce diabetic state with a blood glucose level of 
more than 150 mg/dl.45 Alloxan is a diabetogenic agent which 
has almost the same action as streptozotocin which causes 
the partial destruction of the pancreatic β-cell, thus affecting 
the quality and quantity of insulin produced by this cell.46 The 
effects of the ethanolic extract of the plant was compared with an 
antidiabetic available in the market, glibenclamide, which is used 
in the treatment of type 2 diabetes. The rats were administered 
with two different concentrations the extract, 250 mg/kg and 500 
mg/kg respectively. For the first 1 hr upon administration, only 
rats that were administered with 500 mg/kg of hibiscus extract 
exhibited a significant reduction in the blood glucose, while the 

Part Used Extract Active constituents Anti-diabetic test References
Leaves Chloroform 

fraction of 
ethanolic extract.

Alkaloids, carbohydrates, tannins 
and flavonoids.

Test on the NOD type 1 diabetes mice 
insulin and blood sugar level.

43

Flower Ethyl acetate 
fraction

Flavonoid Test on the streptozotocin-induced 
diabetic rat.

5

Flower Ethanolic Alkaloids, carbohydrates, tannins, 
and flavonoids.

Test on the Wistar albino rats 
alloxan-induced diabetic.

45

Aerial 
parts

Aqueous-ethanolic Sterols, glycosides, carbohydrates, 
tannins, and flavonoid.

Test on the Wistar albino rats 
streptozotocin -induced diabetic.

47

Flower Ethanolic Flavonoid and phenolic compound Test on the streptozotocin-induced 
diabetic rats.

49

Flower Ethanolic Flavonoid Test on the streptozotocin-induced 
diabetic rats.

50

Table 5:  Antidiabetic activity of Hibiscus rosa-sinensis active constituents.
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rat treated with 250 mg/kg of the plant extract showed its effect 
after 3 hr of administration. Compared to the rat administered 
with glibenclamide, 500 mg/kg Hibiscus rosa-sinensis ethanolic 
extract exhibited a better and significant reduction of plasma 
glucose level.45

Mandade et al. revealed the antidiabetic activity of the 
aqueous-ethanolic aerial part extract of Hibiscus rosa-sinensis 
on the streptozotocin-induced diabetes mellitus Wistar albino 
rats.47 A preliminary A phytochemical study was conducted on 
the plant extract and several active constituents such as sterols, 
glycosides, carbohydrates, tannins and flavonoids were present 
in the plant.47 The hibiscus aqueous-ethanolic extract at dose 
500mg/kg was administered intraperitoneally to the rats and the 
results were compared to the rats injected with insulin 6 units/
kg of the body weight. Administration of the hibiscus extract 
significantly reduced the blood glucose level and increased the 
amount of insulin produced in the rats. The possible hypoglycemic 
mechanism of the extract may be due to the potency of the 
pancreatic β-cell of islets to secrete insulin in response to the 
enhanced glucose transportation to the peripheral tissue.47,48

The antidiabetic effect of ethanolic Hibiscus rosa-sinensis 
flower extract was further studied by Sankaran et al. against 
the streptozotocin-induced diabetic rats in a dose dependent 
manner.49 A phytochemical investigation was conducted and the 
presence of active constituents such as flavonoids and phenolic 
compounds were detected. The flower plant extract at doses 125 
mg/kg, 250mg/kg and 500 mg/kg were administered respectively 
to the rats, and it was given orally every day for 4 weeks.49 The doses 
125 mg/kg, 250 mg/kg and 500 mg/kg significantly attenuated 
the streptozotocin-induced elevated blood glucose concentration 
of the rats. The rat administered with 250 mg/kg of the hibiscus 
plant extract showed a significant effect in the reduction of 
plasma glucose level compared to the rats administered with 125 
mg/kg and 250 mg/kg.49

The hyperglycemic effect of ethanolic extract of Hibiscus 
rosa-sinensis flower was studied by Sachdewa et al. in 
streptozotocin-induced diabetic rats and the result was compared 
to rats injected with anti-diabetic medication, glibenclamide.50 
After 7 and 21 days, there was significant reduction in blood 
glucose level by 21.30 ± 6.33% and 30.94 ± 4.45% and serum 
insulin level were elevated by 10.39 ± 4.34% and 14.58 ± 5.58% in 
rats administered with ethanolic extract of Hibiscus rosa-sinensis 
flower. It is evident from the data that both the flower extract and 
glibenclamide have a comparable result on glycemic suppression. 
However, changes in insulin levels with the administration of 
plant ethanol extract are insufficient to account for the obvious 
improvement in the glucose profile.50 The summary of antidiabetic 
activity of Hibiscus rosa-sinensis active constituents is shown in 
Table 5.

CONCLUSION

According to information obtained from previous studies, 
Hibiscus rosa-sinensis exhibited several pharmacological 
activities such as anti-inflammatory, antioxidant, anti-microbial 
and antidiabetic depending on the extracts used and the part of 
the plant involved in the study. Each part of the plant consists of 
a wide range of chemical constituents that have been determined 
in phytochemical analysis and the chemical constituents are 
responsible for the pharmacological action shown in the studies. 
The extracts of Hibiscus rosa-sinensis flowers and leaves are 
available in the market as traditional treatments for ailments 
however more studies are required to develop this plant into a 
formulation for therapeutic purposes.
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ROS: Reactive Oxygen Species; NF-kB: Nuclear Factor-kappa 
B; STAT: Signal Transducers and Activators of Transcription; 
NSAIDs: Non-Steroidal Anti-Inflammatory Drugs; DPPH: 
2,2 -diphenyl-1-picryl-hydrazyl; NO: Nitric Oxide; H2O2: 
Hydrogen Peroxide; RNS: Reactive Nitrogen Species; FRAP: 
Ferric Reducing Antioxidant Power; NOD: Non-Obese Diabetic; 
IDDM: Insulin-Dependent Diabetes Mellitus.
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