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Abstract

The plant Hibiscus hispidissimus belongs to the family Malvaceae (Mallow family). The plant has
wide range of medicinal uses. Considering the ethno medicinal value of Hibiscus hispidissimus, the present
work has been taken up to document the physico-chemical composition, phytochemical details and
spectrophotometric characteristics of the plant. The work has been carried out on ethanolic extract of leaf, stem
and flower bud of H. hispidissimus. Phytochemical analysis showed the presence of saponis, tannins,
glycosides, diterpenes and quinones. Spectroscopic characteristics were analyzed and found to have wide range
of compounds including steroids, alkaloids, pigments like chlorophyll a and b, phenolic compounds mainly
gallic acid, flavanoids like anthocyanins, flavanols, flvanones and isoflavones.
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Introduction

The rise in population, inadequate supply of drugs, side effects of allopathic medicines, resistance to
drugs and high cost treatments have made human beings to use plant as a source of medicine for a variety of
diseases. Green plants which are usually the reservoir of many biochemical products can be extracted and used
for various scientific experiments thus leading to the development of plant based non-toxic, non-reactive
product (1). The method of using medicinal plants can be a mixture of many active components or a single
active component.

The plant Hibiscus hispidissimus belongs to the family Malvaceae (Mallow family). The synonyms for
the plant are Hibiscus furcatus DC. Non Wild and Hibiscus aculeatus Roxb. Non Walter. The common name of
this plant is Wild hibiscus, Comfort root, Big thicket Hibiscus. The plant is a large climber having reddish stems
that are covered with hooked prickles (2-6). The leaves are alternately arranged, 6-8cm, palmately 3-5 lobed,
hairy and heart shaped at the base. Leaf margins are toothed, lobes are long pointed, leaf stalks 5-10cm long and
prickly. Stipules are lane shaped. Yellow flowers arise singly from leaf axils which are carried on 3-5cm long
prickly stalks. 8-12 bracts below the flowers with leafy appendages. Seed capsules are 1cm long, ovoid, pointed,
enclosed in enlarged sepal cup. This plant is commonly found in the evergreen forests of Western Ghats. The
flowering period is November-January. It is distributed throughout India. The method of propagation of the
plant is by seeds (7).

The sour leaves are used as food ingredient and used in the preparation of South Indian cuisine. The
leaves are the source of an ayurvedic drug Sathambasthi. This drug is one of the five acid drugs (pancamla). It
is a major constituent of pancamlatailam, an oil preparation for body-anointing. The leaves are also an
ingredient in Ayurvedic drug Annabhedi sinduram and Abhram. The leaves are anti inflammatory and
anthelmintic (8). Tribal healers of Kerala region use this plant to treat Liver diseases. It is said to improve
digestion and have anthelmintic action. The Leaves of the plant are acidic and eaten after cooking. The juice of
the leaves are mixed with honey and used in treatment of eye diseases (9). In summer the roots of the plant
infused in water is used as a cooling drink. Decoction of the root bark is used as remedy for poisons, swellings
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and cleansing the kidneys (10). Considering the ethno medicinal value of Hibiscus hispidissimus, the present
work has been taken up to document the phytochemial profile, physico-chemical composition, and
spectrophotometric characteristics of the plant.

Materials and Methods
Plant collection and Authentication:

The plant materials were collected from Western ghat region of Kerala. The plant was authenticated by
the Taxonomist, Department of Botany, St. Thomas College, Thrissur. The Specimen voucher is maintained in
the Institute.

Chemicals and Reagents:

Chemicals and Regents of AR grade purchased from Spectrum India Ltd, Merck India Ltd, Nice India
Ltd, were used.

Extraction:

The plant extraction was carried out by soxhlet extraction method using ethanol as solvent. The shade
dried plant materials such as leaf, stem and flower bud were individually extracted.

Phytochemical Analysis:

The phytochemical analysis of the study material was carried out as per the standard protocols. It
comprised of various tests including Salkowski test, Dragendorff’s test, Keller Killani test and Ellagic acid test
protocols (11-17).

Physico-chemical Analysis:

Physico-chemical analysis such as moisture content, total ash, water soluble ash, acid insoluble ash,
water soluble extractive and alcohol soluble extractive were carried out as per the standard protocol mentioned
below (18-22)

Loss on drying:

About 4g drug after accurately weighing was taken in a tared evaporating dish. The sample was placed
in Hot air oven at 105°C for 5hrs and weighed. The process was continued i.e. the drying and weighing at one
hour interval until difference between two successive weighing correspond to not more than 0.25%. The
constant weight is noted when two consecutive weighing after drying for 30min and cooling for 30min in a
desiccator shown not more than 0.01g difference.

Total ash:

2-3g of the air dried drug is incinerated in a silica crucible at temperature not exceeding 450°C until
free from carbon, cool and weigh. The % of ash was calculated with reference to air dried drug.

Water soluble ash:

The ash obtained from Total ash procedure was boiled with 25ml water and insoluble matter was
collected in a Gooch crucible on ashless filter paper. Then, it was washed with hot water and ignited for 15min
at a temperature not exceeding 450°C. Subtract weight of insoluble matter from weight of ash, the difference in
weight represents Water soluble ash with reference to air dried drug.

Acid Insoluble ash:

The ash was boiled for 5min with 25ml dil. HCI and mix with glass rod. Filtered with Whatman paper
No.1. to remove the acid and then add distilled water. For checking the acid content in the filterate, 1 drop of
methyl orange was added. Appearance of yellow colour confirmed that there is no acid content. Then, Take the
filter paper and fold it. Put in the crucible and incinerate up to 50°C until filter paper burns and 100°C up to
white colour.

Water soluble extractive:

Accurately weighed sample (1g) taken in a lodine flask and 20ml Chloroform-water mixture (0.25:100)
added to the flask and kept closed for 24hrs. The next day solution was filtered and from the filtrate about 5ml
was transferred to previously weighed evaporating dish and evaporated to dryness. After drying weight was
noted and calculated the extractive value.

Alcohol soluble extractive:

Macerate 5g (1g) of air dried drug coarsely powdered with 100mI(20ml) of alcohol of specified
strength in a closed flask for 24hrs, shaking frequently during six hours and allowing to stand for eighteen
hours. Filter rapidly taking precautions against loss of solvent, evaporate 25ml of filtrate to dryness in a tared
flat bottom shallow dish and dry at 105°C to constant weight and weigh. Calculate % of Alcohol soluble
extractive with reference to air dried drug.
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Spectrophotometric Analysis:

Spectrophotometric characteristics were analyzed for understanding the basic chemical profiling of H.
hispidissimus and to compare the proposition of major compounds among different parts of the plant. The
ethanolic extract of different parts such as leaf, stem and flower bud of H. hispidissmus was taken at three
different concentrations i.e. 0.5%, 0.25% and 0.125%. The extract was dissolved in ethanol for spectroscopic
analysis, and pure ethanol was used as blank. The spectrum characteristics were measured after standardizing
the procedures and analysis was confirmed by carrying out triplicate analysis at 200-800 nm (23-26).

Results

The phytochemical analysis showed the presence of Tannins, Saponins, Diterpenes, Quinones,
Flavanoids and Phytosterols. The composition of Phytoconstituents in different parts of the plant has been
mentioned in Table 1. Physico chemical parameters including Moisture content, Total ash content, Acid
insoluble ash, Water soluble ash, Alcohol soluble extractive and Water soluble extractive were carried out. H.
hispidissimus Leaf showed highest total ash (7.45gm %), followed by stem and flower bud. H. hispidissimus
stem showed highest acid insoluble ash (0.97 gm %) followed by leaf and flower bud, mentioned in Table 2.
Spectrophotometric analysis showed various prominent peaks in the spectrum of 200-800 nm representing the
presence of compounds like Alkaloids, triterpenoids and steroids, flavanoids comprising anthocyanins,
flavonols, flavanones, isoflavanones, glycosides, gallic acid (phenolic compounds) (Table. 3-5 and Figure. 1-3).

Table 1. Phytochemical characteristics of ethanolic extract of H. hispidissimus

S.No Phytochemical test details Leaf Stem Flower bud

1 Tannins

(Lead sub-acetate test) +++ ++ +
2 Saponins

(Foam test) +++ - -
3 Alkaloids

Dragendorff’s test + - -

Hager’s test + - -
4 Terpenoids

(Salkowsky’s test) - ++ +
5 Cardiac glycosides

(Keller-killani) ++ +++ +
6 Flavanoids

(Alkaline reagent test) - ++ +
7 Glycosides

(Fehling’s test) ++ +++ +
8 Anthraquinones

(Modified Borntrager’s test) - - +
9 Coumarins + - -
10 Reducing compounds

(Benedict’s test) +++ +++ -
11 Phlobatannins - - -
12 carotenoids - - -
13 Lignins - - _
14 Resins - - -
15 Diterpenes +++ +++ +
16 Quinones + - i
17 Phytosterols and sterols - ++ +
18 Triterpenoids - ++ +

+++ Highly Present ++ Medium  + Trace - Not present
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Table 2. The physicochemical analysis of Leaf, Stem and Flower Bud of H. hispidissimus

S. No. Physico-chemical parameters Leaf Stem Flower bud

(gm %) (gm %) (gm %)

1 Moisture content 11.630 11.875 11.515

2 Total ash 7.450 5.495 4.690

3 Acid Insoluble ash 0.440 0.970 0.070

4 Water soluble ash 3.560 3.600 2.510

5 Alcohol soluble extractive 20.750 - -

6 Water soluble extractive 34.910 - -
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Figure 1. Spectroscopic analysis of ethanolic extract of H. hispidissimus Stem at different concentrations.

Table 3. Comparative data of spectroscopic analysis of ethanolic extract of H. hispidissimus Stem at different concentrations.

Sample Name: Sample Name: Sample Name:

H. hispidissimus H. hispidissimus H. hispidissimus

Stem Ethanol 0.5% Stem Ethanol 0.25% Stem Ethanol 0.125%
=200-800 nm =200-800 nm =200-800 nm

Wavelength Absorbance Wavelength Absorbance Wavelength Absorbance

665.0 0.108 666.0 0.055 667.0 0.030

609.0 0.029 411.0 0.150 298.0 0.406

410.0 0.302 299.0 0.796 205.0 1.706

322.0 1.461 208.0 2.660 201.0 1.585

217.0 3.217 206.0 2.662 - -
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Figure 2. Spectroscopic analysis of ethanolic extract of H. hispidissimus Leaf at different concentrations.

Table 4. Comparative data of spectroscopic analysis of ethanolic extract of H. hispidissimus Leaf at different concentrations.

Sample Name: Sample Name: Sample Name:

H. hispidissimus H. hispidissimus H. hispidissimus

Leaf Ethanol 0.5% Leaf Ethanol 0.25% Leaf Ethanol 0.125%
=200-800 nm =200-800 nm =200-800 nm

Wavelength | Absorbance Wavelength Absorbance Wavelength | Absorbance

667.0 1.225 666.0 0.632 666.0 0.327

608.0 0.274 608.0 0.141 610.0 0.074

536.0 0.347 536.0 0.178 536.0 0.094

416.0 3.428 410.0 1.747 411.0 0.903

370.0 2.988 348.0 2.544 330.0 1.671
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Figure 3. Spectroscopic analysis of ethanolic extract of H. hispidissimus Flower bud at different concentrations.
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Table 5. Comparative data of spectroscopic analysis of ethanolic extract of H. hispidissimus Flower bud at different concentrations.

Sample Name: Sample Name: Sample Name:

H. hispidissimus H. hispidissimus H. hispidissimus

Flower Bud Ethanol 0.5% Flower Bud Ethanol 0.25% Flower Bud Ethanol 0.125%
=200-800 nm =200-800 nm =200-800 nm

Wavelength Absorbance Wavelength Absorbance Wavelength | Absorbance

666.0 0.122 666.0 0.065 666.0 0.034

608.0 0.033 411.0 0.186 411.0 0.092

410.0 0.351 283.0 0.419 203.0 1.251

325.0 0.713 205.0 2.206 197.0 0.338

284.0 0.766 196.0 0.900 193.0 0.355

Discussion and Conclusion

The plant Hibiscus hispidissimus is widely used by the traditional healers for various medical
ailments. The present study has been taken up to evaluate the phytochemical, physico-chemical and
spectroscopic analysis of H. hispidissimus. The phytochemical studies revealed the presence of phenolic
compounds, steroids, alkaloids, saponins and glycosides. The semi quantitative test showed the levels of phyto-
constitutents is varying among plant parts i.e. stem, leaf and flower bud. The physico-chemical proximate
composition studies exhibited the composition of water soluble and acid soluble ash contents and extraction
percentage.

Spectroscopic analysis showed the highly presence of photosynthetic pigments like chlorophylls,
phycobilins and cytochromes, saponins, terpenoids, alakaloids and glycosides in the ethanolic extract of leaf.
The compounds such as flavanoids, tannins, triterpenoids and pigments like anthocyanins and cytochromes were
highly present in stem part of H. hispidissimus. The ethanolic extract of flower bud of H. hispidissmus exhibited
high composition of anthroguinones, phycobilins, flavanoids and higher class of phenolic compounds. These
reports were in close to the report presented by the Thamizhselvam et al., (2015) and Krishnakumar et al.,(2008)
(27,28). The further research on isolation and characterization of individual compounds from different extracts
may contribute value addition to its ethnomedicinal value of the plant.
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