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ABSTRACT

Introduction: Ixora arborea Roxb., is a garden tree or evergreen shrub, belonging to the
Rubiaceae family, which is acclaimed for its therapeutic qualities as mentioned in conventional
medicine. Objective: Accurate identification and assessment are essential to avoid adulteration
due to growing ethno-medicinal significance. Therefore, the purpose of the current study was
aimed to explore the Pharmacognostical and physicochemical parameters; phytochemical
screening of bark of Ixora arborea. Methods: Both the macroscopic and microscopic
characteristics of the fresh and powdered bark were assessed. Physicochemical characteristics
and the phytochemical profile of the ethanolic bark extract of Ixora arborea was screened using
standard protocols outlined in WHO and Ayurvedic Pharmacopoeia of India. Results:
Microscopy of mature bark indicated the existence of exfoliating cork cells; cortex consists of
parenchymatous cells, stone cells and lignified cortical fibers; phloem consists of starch grains,
prismatic crystals, sclereids and lignified walls. The microscopical study of powder unveiled
the presence of stone cells, cork cells, fiber bundle, styloid and prismatic crystals. Histochemical
analysis revealed the presence of oil globules in phloem; mucilage, phenolic compounds,
alkaloids and lignin in cortex. The preliminary phytochemical screening confirmed the presence

of glycosides, alkaloids, flavonoids, steroids and triterpenoids. Total phenolic content and total
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flavonoid contents of the extract were measured. Using chromatographic techniques like TLC,
Rr values were calculated, indicating the presence of the different phytoconstituents.
Conclusion: The Pharmacognostical standards and physic-chemical parameters of the bark of
Ixora arborea were established and serve as quality control guidelines for its purity, identity
and standardization.

Keywords: Ixora arborea Roxb., macroscopy, microscopy, physicochemical studies, and

phytochemistry

INTRODUCTION:

According to WHO, ethno-medicines are
naturally crop up compounds derived from
plants that have undergone little or no
industrial processing, and have been utilized
in local or regional healing traditions to cure
sickness [1]. Many medicinal plants relieve
symptoms in a way that is akin to that of
allopathic medications [2]. About 2000
natural medicines are included in Indian
Materia Medica, the majority of which are
derived from various ancient systems and
folklore practices [3]. The selection,
formulation and application of herbal
medications for the control, treatment, and
management of wide range of health issues
are frequently guided by the wuseful
guidelines found in herbal medicines, which
integrate multiple therapeutic experiences
and practices of traditional medical systems
that may span many previous generations
[4]. Every plant has a distinct character in
terms of its botany, chemistry and
therapeutic potency, therefore it is crucial to
study pharmacognostic features of a

medicinal plant in order to correctly identify

it as well as to comprehend its structure and
biology [3].

The World Health Organization emphasizes
the value of both qualitative and quantitative
techniques for sample characterization,
biological markers or chemical markers
quantification and the fingerprint profiles
analysis. A number of official monographs
for the standardization of botanicals have
been developed in countries across the
world. For whole drugs,
macroscopic/sensory evaluation is usually
enough for the drugs to be identified. Visual
inspection in terms of shape, size, surface
characteristics, colour, consistency, odour,
taste, fracture and appearance of the cut
surface of the drug provide the easiest and
fastest way to determine its identification,
purity and even quality. Establishment of
identity of powdered drugs depends on the
microscopic recognition of characteristic cell
types and cell contents. Microscopic analysis
is indispensible for the identification of the

correct species and /or the right plant part

that is to be present. Physicochemical and

IJBPAS, August, 2025, 14(8)

4589



Kaviyarasi M et al

Research Article

phytochemical studies are also important for
the standardization of plant materials [5].

Ixora arborea Roxb. (Syn. Ixora parviflora
Vahl.), is a blooming garden tree that is a
member of the Rubiaceae family, which is
rich in flavonoids. It yields bunches of
fragrant white blooms. In Siddha medicine,
it is known as Shulundukora, Korivi and the
local names in Ayurveda include Nevaari,
Nepali, Navmalika and Vaasanti [6]. In
Ayurveda system, Vaasanti is described as
being light, bitter, and cooling. It harmonizes
the tridoshas such as Vata, Pitta and Kapha.
The plant is mostly found growing in dry
deciduous forests that are found in Bihar,
Western Bengal, Western, Central and South
India. Root bark infusion is an traditional
remedy used by the tribes of Nellore district
in Andhra Pradesh, to treat burning
micturition and jaundice. I parviflora
flowers was used for catarrhal bronchitis,
whooping  cough,  hemoptysis, and
dysmenorrhea. The roots infusion was
administered to cure diarrhoea and as a
sedative for nausea, hiccoughs, loss of
appetite, fever, gonorrhea, as well as to treat
dropsy [7]. Because of the presence of
saponins, flavonoids, tannins, glycosides,
phenols and triterpenoids in whole plant of
methanolic extract, it has hepato protective
and antioxidant properties that significantly
raise the levels of the enzymatic antioxidants
of liver like catalase, superoxide dismutase,

and glutathione levels [8]. Anti-obesity

property of butenolic fraction of this plant
was evaluated in Wistar rat model with
obesity induced by high fat diet [9].
However, no previous work has been done to
evaluate the Pharmacognostical,
physicochemical and phytochemical
standards of the bark of Ixora arborea. This
work is aimed at evaluating in detail the
Pharmacognostic ~ standards of Ixora
arborea, hence developing standardization
parameters of this plant.

MATERIALS AND METHODS
Collection and authentication of plant
material

The plant material Ixora arborea was
collected in the month of October - 2023 at
Tanjore district, Tamil Nadu, India. The
plant material was recognized botanically
and  authenticated  (Certificate  No:
701.27122303) by Dr. K.N. Sunil Kumar,
Head of Pharmacognosy and Research
officer at the Centre Council for Research in
Siddha, Chennai, Ministry of AYUSH,
Government of India, Arumbakkam,
Chennai — 600106, Tamil Nadu. The
procured bark was thoroughly washed, shade
dried, ground into coarse powder, sieved
through 40 mesh size and stored in a air-tight
container. This powder is utilized for
physicochemical study and phyto-chemical
analysis.

L. Pharmacognostical studies

Macro — morphological examination
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The fresh barks of Ixora arborea were
visually examined. The organoleptic
characteristics like taste, odour and
colour of the bark were noticed and
recorded. Using Nikon D-5600 Digital
camera, the morphological features of
the bark such as its shape, size, surface,

fracture and thickness were recorded.

Microscopic examination

Anatomy of bark

The specimen was kept for more than 48
hours in the fixative FAA (Formalin-5ml
+ Acetic acid-5ml + 70% Ethyl alcohol-
90ml). Using a sharp blade, the
conserved bark specimens were sliced
into thin section pieces and the sections
were then dyed with 0.8% Safranin and
0.5% Astra Blue. Under bright field
light, transverse sections were captured
with the help of Axiolab5 trinocular
microscope  coupled  with  Zeiss
Axiocam208 color digital camera. A
scale bar was used to show
magnifications.

Powder microscopy

After being cleared with a saturated
solution of chloral hydrate, a small
amount of the bark powder was placed on
a microscopic slide with a drop of 50%
glycerol. To confirm the existence of
starch grains, sample was treated with an
iodine solution. Under bright field light,
features were viewed using Nikon

ECLIPSE E200 trinocular microscope

mounted with Zeiss ERc5s digital
camera. Diagnostic characters of
photomicrographs were taken and
recorded [10-13].
Chemo - microscopic examination
Chemo-microscopic / histochemical
study was performed to find out the
presence or absence of Phenolic
compounds, starch grains, alkaloids,
mucilage, oil globules, lignin, cutin and
resin using standard techniques [11-14].
II. Determination of analytical
standards
Analytical standards / physicochemical
constants of the bark such as the
percentage of ash values, extractive
values, loss on drying, swelling index
and foaming index were determined as
per the standard procedures mentioned in
API and WHO to evaluate the purity and
quality of the drug [15-17].
Qualitative analysis of inorganic
elements and heavy metals
After turning the powdered bark into ash,
50%v/v hydrochloric acid was added and
kept for an hour. After filtering, the
filtrate was examined for the presence of
inorganic elements such as borate,
arsenic,  copper, chloride, iron,
phosphate, sulphate, mercury, lead, and
cadmium.
Quantitative estimation of heavy

metals
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Quantitative estimation of heavy metals
such as arsenic, lead, cadmium and
mercury was done by Atomic Absorption
Specrtoscopy(AAS) method (Thermo
scientific 1CE FIOs) which enables
elemental analysis at percentage to parts
per million (ppm) levels for a wide range
of metals. [18].
III.  Phytochemical studies
Preparation of extract
The Soxhlet apparatus was filled with
dried coarsely ground sample of Ixora
arborea (70 gm) and ethanol was used as a
solvent for extraction. The concentration
of the extract was done by using rotary
vacuum evaporator. The color, yield
percentage, and nature of the extract was
noted and proceeded for more detailed
Phytochemical screening.
Qualitative phytochemical analysis
The ethanolic extract of bark of Ixora
arborea was qualitataively analyzed for
the secondary metabolites, such as
phenolic compounds, flavonoids, tannins,

alkaloids, glycosides, steroids, terpenes,

and saponins, using conventional
procedures [19-22].

Quantitative estimation of
phytoconstituents

Total phenolic content

Using the Folin — Ciocalteu’s assay

technique, the total phenolic content present

in the ethanolic extract of Ixora arborea bark
were been measured. Gallic acid is used as a
standard.

Total flavonoid content

Total flavonoid content was determined by

calorimetric method, using quercetin as a

standard. [23, 24].

Fluorescence analysis

Fluorescence analysis was carried out in

day light and in UV light. The bark powder

and extracts were treated with different

solvents and the fluorescence was
observed in day light and in near and far
UV light [25].
Thin Layer Chromatography
Chromatography was performed on pre-
coated silica gel 60F2s4 aluminium sheets.
The ethanolic extract of Ixora arborea was
dissolved in respective solvent. The extract
was applied to the plate as band using
capillary tube, positioned 2cm from the
bottom of the plate. The spotted plates
were subjected to development in the TLC
developing glass chamber which is pre-
saturated with mobile phase (Toluene:
Ethyl acetate - 9:1). The developed plate
was dried and treated with suitable
spraying reagent. The chromatogram was
then observed under UV-254 nm and UV-
366 nm. And the Rf values were calculated

using the following formula. [26, 27].
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Distance travelled by solute from the origin

| 2 T
Distance travelled by solvent from the origin
RESULTS AND DISCUSSION brownish white colour on inner surface, hard
I. PHARMACOGNOSTICAL STUDIES

Macro-morphological study
The bark is dark brown coloured on outer

surface with circular brownish lenticels,

and brittle; cut pieces 7 to10 cm long, 1 to 2

cm thick; odour is nil, taste is astringent.

~aey

N

Figure 1: Stem bark of Ixora arborea Roxb.

Microscopic examination

Anatomy of stem bark

Transverse Section of bark shows outer
layers of exfoliating cork cells (phellem)
followed by 3 to 4 layers of cork cambium
(phellogen) formed of compactly arranged
homogenous rectangular thin walled cells;
cortex is wide and comprise of 10 to 11
layers of parenchymatous cells filled with
plenty of starch grains; both isolated and
group of stone cells are scattered throughout
the cortical parenchyma in which some of

them shows lignified walls; few large thick-

walled lignified cortical fibers are also found
in cortex; inner most region of the bark is
occupied by  well-developed  broad
secondary phloem forming the major part of
the section; phloem is formed of sieve
elements and phloem parenchyma; radially
running phloem rays enriched with starch
grain can be seen traversing through the
phloem; several stone cells, prismatic
crystals and starch grains are distributed
throughout phloem; phloem fibers are found
associated with thin walled angular shaped

group of sclereids with lignified walls.
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Phelloderm

Phloem

Upper portion enlarged
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Powder microscopy

The powder is dark brown coloured and
odourless with astringent taste; shows the
characters like cork cells in surface view,
thick-walled fibre with narrow lumen,
parenchyma with starch grains, cells with

brownish content, sclerieds, stone cells,

Cortex region enlarged

Phloem region enlarged
Pa - parenchyma; PCr - prismatic crystals; Ph - phloem; Phd - phelloderm; Phe - phellem; PhF - phloem fibre; Phg -
phellogen; PhR - phloem ray; SC - stone cell; Scl - sclereid; SG - starch grain
Figure 2: Anatomy of Ixora arborea bark

styloid and prismatic crystals, and cells with
brownish content.

Chemo-microscopical studies

Phenolic compounds, starch grains, alkaloids
found in cortex; mucilage observed in cortex
and phellogen (Cork cambium); oil globules
present in phloem region; lignin detected in

cortical fibers; cutin and resin absent in bark.
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Cork cells Fiber Cells with content
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Stone cells Sclereids Parenchyma with starch

Figure 3: Powder microscopy of Ixora arborea Roxb. bark

Phenolic compounds in Cortex Mucilage in cortex Mucilage in phellogen
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Starch grains in cortex
Figure 4: Chemo-microscopy of Ixora arborea bark

Table 1: Chemo-microscopical test of Ixora arborea bark

S. No. Test for Reagent Observations Region
1. Starch Section + Iodine solution Blue colour Cortex
Lignin Section + Phloroglucinol & 50% HCI Pink to cherry red cell walls Cortical
fibers
3. Phenolic Section + alcoholic Ferric chloride Bluish balck colour Cortex
compounds
4. Calcium oxalate Section + Glycerine water & Shiny crystals of prisms and Phloem
crystals 8 % H2S04 styloid shape seen
5. Alkaloid Section + Wagner’s reagent Yellow to reddish brown Cortex
6. Qil globules Section + Sudan-IV Orange to red coloured Phloem
globules
7. Mucilage Section + Ruthenium red Red coloured contents Cortex and
Phellogen

IL. ANALYTICAL STANDARDS OF per Ayurvedic Pharmacopoeia of India and
BARK expressed in percentage are presented in
The bark of Ixora arborea powder Table 2.

was studied for the analytical properties as

Table 2: Analytical standards of Bark of Ixora arborea

S. No. Parameter | Result (% w/w)

1. Ash values

1. Total ash 11 £0.33
2. ‘Water soluble ash 7.6 £ 0.25
3. Acid insoluble ash 3.5+0.1
4. Sulphated ash 9.26 +0.15
11. Extractive values

1. Water soluble extractive value 8.8 £0.12
2. Alcohol soluble extractive value 2+0.22
111. Loss on Drying 2.5+0.17
IV. Swelling index Nil

V. Foaming index <100

Note: Each value represents Mean + Standard deviation (n=3)
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Qualitative analysis of inorganic elements
and heavy metals
Qualitative analysis of heavy metals and

inorganic elements were analyzed in powder

sample of Ixora arborea. The reports of

qualitative analysis are given in the Table 3.

Table 3: Qualitative analysis of inorganic elements and heavy metals

S. no Elements Observation
1. Arsenic +
2. Borate +
3. Chloride +
4. Copper -
5. Iron +
6. Lead -
7. Mercury -
8. Phosphate +
9. Sulphate +

10. Cadmium +

Note: (+) indicates Presence, (-) indicates Absence

Quantitative estimation of heavy metals
by Atomic Absorption Spectroscopy
method

The findings of the detection and

quantification of heavy metals in Ixora

arborea powder by AAS technique were
displayed in Table 4. As per this estimation
of heavy metals in the sample, the levels are
within the recommended limits. It is

harmless and safe on consumption.

Table 4: Quantitative estimation of Heavy metals

S. No. Element Result (ppm/g) As per API specification (ppm)
1. Arsenic 0.012 Not more than 3.0
2.. Lead Nil Not more than 10.00
3. Cadmium 0.03 Not more than 0.30
4. Mercury Nil Not more than 1.00

III. PHYTOCHEMICAL STUDIES
Qualitative and quantitative phytochemical
analysis
The percentage yield of ethanolic extract of
Ixora arborea was found to be 7.1%w/w as

dark brown colour semi solid nature. The

secondary metabolites present and their
various concentrations in the crude extract of
Ixora arborea are presented in the Table 5

and 6 respectively.

Table S: Preliminary phytochemical analysis

4
z
e

Tests

Ethanolic extract

Flavonoids

+

Polyphenols

Alkaloids

Glycosides

Steroids and Triterpenoids

Carbohydrates

Tannins

|+ |+ ]+

Ead bl Bl Bl Pl Bl o b

Saponins

Note: (+) indicates Presence, (-) indicates Absence
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Table 6: Quantitative estimation of phytoconstituents

S. No. Parameter Concentration (ng / ml)
1. Total phenolic content 9.77 £0.03
2. Total flavonoids content 7.49 £0.13

Note: Values are expressed as mean + Standard deviation (n=3)

Fluorescence analysis
Fluorescence analysis of powder and

ethanolic extract of bark of Ixora arborea

was analyzed in visible and UV light (Short
& Long UV) and showed in Table 7.

Table 7: Fluorescence analysis of powder and ethanolic extract

S. Visible light Short UV (254 nm) Long UV (366 nm)
Treatment
No Powder Extract Powder Extract Powder Extract
1. Distilled water | Pale brown Brown Pale green Bl;lz:;sh Pale blue Dark blue
2. Ethanol Pale green Pale brown Pale green Pale green Pale blue Pale blue
3. 50% H2SO4 Dark brown | Pale yellow Dark Pale green Dark blue Light
brown brown
4. H2S04 Dark brown | Dark brown | Dark green Bl;:::;m Dark blue | Dark blue
5. 10% HCI Straw Verylight |y coptgreen | VYU | poeblue | Pale blue
yellow yellow green
6. HCI Light yellow | Light brown | Light green | Pale green V;?;::liht Dark blue
7. 50% HNO3 Pale yellow | Light yellow | Pale green | Light green Purple purple
8. IN NaOH Pale yellow Pale yellow Pale green Pale green Purple Blue
10. 5% lodine Yellowish Light brown Greenish Light green Dark blue Pale blue
brown yellow
11. 5% FeCls Yellow Yellowish Green Greenish |y ) blue | Dark blue
green yellow

Chromatographical studies - Thin Layer
Chromatography

To get an excellent resolution, many solvent
systems were used. Lastly, the solvents

Toluene: Ethyl acetate (9:1) were used as

mobile phase. TLC studies of the ethanolic
extract of Ixora arborea, showed 6 spots
with the Rr values 0.98, 0.69, 0.64, 0.56,
0.43,0.11, and 0.03 (Figure 5).

Short UV-254 nm

Long UV-366 nm

Figure 5: TLC of ethanolic extract of the bark of Ixora arborea
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CONCLUSION

Ixora arborea Roxb., an Indian traditional
medicinal plant, was taken for the present
study. Pharmacognostical standardization
helps to ensure proper identification, purity
and quality of medicinal plants. In
Pharmacognostical study, the morphological
features, microscopy, powder microscopy
and histochemistry of the bark of Ixora
arborea were observed. Physicochemical
and phytochemical analysis of stem bark of
Ixora arborea have been evaluated. Those
study results can be employed in the
preparation of official monographs and
standardization of the plant. And also, this
work will be useful for correct identification
and authentication of the species for the
future.
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