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ABSTRACT

Since ancient times, Plant based medicine is a well-known oldest form of healthcare to mankind. Even the commercial
medications used for the treatment of various ailments today, contains a large proportion of plant derived chemical
compounds. Hence chemical profiling of medicinal plants gained a key role to use them in pharmaceuticals as well as
commercial industries. Pamburus missionis is one of the medicinal plants used in the Indian and Srilankan traditional
medicine system to reduce kapha dosha. The ayurvedic physicians used its leaves to treat swelling, piles, fractures, fistula,
puerperal diseases and as serpent venom. Therefore, the present study was undertaken to reveal the phytocompounds
from various parts of this plant. Metabolomics revealed the presence of primary and secondary metabolites like
carbohydrates, lipids, proteins, alkaloids, phenols, flavonoids, steroids etc. From the aqueous extract, Alkaloid content
is almost same in leaf, stem and bark extracts with around 1.2 to 1.3 g (w/v%) and completely absent in the fruit.
Phenolic content and steroids are notably high in leaf extract with 112.7720.34 mg/g of extract and 17.91£0.26 mg
respectively, where the flavonoid content in fruit extract with 44.690.30 mg/g of extract and the tannin content in
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bark extract with 62.37£1.75 mg/g of extract.
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INTRODUCTION

Plants are natural resources for the bioactive medicinal
products. Secondary metabolites present in the plants, are
the chief elements for treating various chronic as well as
infectious diseases. These are non-nutritive chemicals well
known for the plant’s defence mechanism against diseases
and herbivores (Mohan & Savithramma, 2019). Hence,
thousands of plants have been used worldwide in the fields of
medicine and pharma to prepare drugs with the properties like
antimicrobial, antioxidant, anti-inflammatory, etc. (sharma

et al., 2020).

Rutaceae members have distinctive economic importance as
fruits of genus Citrus (oranges, lime, lemons etc.,) and other
species — Aegle marmelos, Glycosmis pentaphylla, ctc., number
of spices from Zanthoxylum species; ornamentally Ptelea
trifoliata (Hop tree),Skimmia species; Murraya koenigii and
Ruta graveolens are known for culinary and so many species
are notable for medicinal importance because, the family is
one of the richest sources for flavonoids, alkaloids, glycosides,
phenols, ete (Parthasarathy et al., 2008; Simpson, 2010; Panda
etal., 2019).

Pamburus missionis is a single species in this new genus from
India (Swingle, 1916). Previously it was included in the genus
Limonia (Wall.ex wight,1839), next in Atalantia (Oliv,1861).
Due to numerous differences with Atalantia, a new genus
name was created from the Singhalese word ‘Pambaru’,
which means ‘Hunter’. The plant is a small thorny citrus
like - tropical dry evergreen tree, native to peninsular India
and Sri Lanka (Pavithra et al., 2009). It is found at degraded
evergreen forests, scrub jungles and along the riverbanks from
coastal plains up to §00-1000m. Medicinally in ancient days,
the leaves are used for the treatment of swellings, fractures,
piles and fistula while the decoction for phlegm and puerperal
diseases (Jayaweera, 1982). Stem bark and flower are used for
Cough, itches, mental delusion, arthritis, febrifuge (Jayasree
et al., 2015) and fruit yields fragrant oil which was used for
chronic rheumatism and paralysis (Somasundaram, 1967).
Lot of work on qualitative and quantitative screening of
secondary metabolites had been carried out in the members
of Rutaceae, whereas screening of metabolomics was not
done so far in various parts of P missionis. Hence the present
research work was undertaken to find the metabolites from
this plant.
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MATERIALS AND METHODS

Plant Material

Pamburus missionis is a small tree with much branched stem
(Figure 1) containing stout straight spines of 2-3 cm long
(Figure 2). Leaves are alternate, oblong-obovate coriaceous with
5-10 cm long and 2-4 cm wide (Figure 3). Flowers are mostly
tetramerous, white and hypogynous in axillary racemes. Fruit
is globose and compressed berry, highly glandular (Figure 4).
The leaves, stem, bark and fruits of the plant were collected
from Mamanduru Forest, Karakambadi Rural, Tirupati, Andhra
pradesh, India. The collected parts were washed under tap water,
shade dried and ground into fine powder.

Fxtraction
The extracts were prepared with polar solvents like water,
ethanol and methanol and non-polar solvents like chloroform

and petroleum ether.

Aqueous extraction was made by dissolving 5 g of powder with
100 mL of distilled water and subjected to boil in a water bath

Figure 2: Leaves of Pamburus missionis
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for 30 min. Then it was filtered, and the filtrate was stored for
further processes. Extraction through remaining solvents is done
by macerating 5 g of cach powder with 100 mL of each solvent
for 24 hours and then filtered and stored (Peeriga & Banoth,
2016; De Silva et al., 2017).

Phytochemical Screening

With these extracts, different tests were performed to unveil
the metabolites like Carbohydrates, lipids, proteins, alkaloids,
phenols, flavonoids, saponins, terpenoids etc., by following the
methods of Harbone (1973), Savithramma et al. (2011b), Shaikh
and Patil (2020) and Sharma et al. (2020).

Quantification

Alkaloids, Flavonoids, Phenols, Tannins and Steroid compounds
of the plant are quantified by following the methods of Okeke
and Elekwa (2003), De Silva et al. (2017) and Sornapudi and
Srivastava (2022).

RESULT

Screening tests for metabolomics revealed the presence of
primary metabolic compounds like carbohydrates, proteins and
lipids in the polar extracts of all parts except the reducing sugars
which are found only in the fruit. In secondary metabolites, it
was rich in alkaloids, flavonoids, phenols, glycosides, tannins,
triterpenoids, coumarins and steroids. These compounds
showed positive results in almost all solvents (Table 1).

When comparing, the aqueous extract of all parts showed a great
number of compounds whereas the petroleum ether showed
fewer compounds than methanol, ethanol and chloroform.
Fruit has the highest count in almost all solvents, especially
in aqueous and methanol, which is followed by leaves, stem
and bark. Though fruit ranks first in secondary metabolites of
all solvent extracts, alkaloids are completely absent in it, but
saponins are found only in its polar solvent extracts. In aquecous
extract, all the parts contain almost the same compounds aside
saponins. In the methanolic and cthanolic extracts, only fruit

Figure 3: Pamburus missionis stem with thrones
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showed almost all compounds which are found in its aqueous
extract where the leaves, stem and bark did not expressed
triterpenoids and coumarins. In the Chloroform extracts,
tannins and steroids are present in all parts and alkaloids also,
except in fruit. Flavonoids and triterpenoids are found only in
fruit extract where the phenols are in leaves and stem. Coming
to petroleum ether, only steroids are found to be in all parts
along the fruit which showed positive result in flavonoids and
triterpenoids also.

From the Table 1, Steroids are found to be in all solvent extracts
of all parts. Phenols and flavonoids are found to be in polar
solvents of all parts but completely absent in petroleum ether
and chloroform extracts aside flavonoids in fruit and phenols in
leaves and stem of chloroform extract. Glycosides are expressed
in all polar solvent extracts but completely lacking in the non-
polar solvent extracts. Tannins are present in all aqueous and
chloroform extracts but absent in petroleum ether extract.
In methanolic and ethanolic extracts, they were found to be
in bark and fruit. Alkaloids are present in all solvent extracts
aside petroleum cther of leaves, stem and bark. They were not
expressed in any of the solvent extract of fruit. Triterpenoids

Figure 4: Fruit of Pamburus missionis
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are found only in the aqueous extract of all parts, but the fruit
expresses, them in all solvents. Coumarins are also completely
expressed in aqueous extracts of all parts. Saponins are only
present in the polar solvents of the fruit. Anthraquinones and
Anthocyanins are not expressed even in one solvent extract of
a part.

The estimation of metabolites from aqueous extract (Table 2
& Figure 5), the alkaloid content was slightly higher
in stem (1.34+0.04) than leaves (1.31+0.01) and bark
(1.2320.01) mg/g. The total flavonoid content was calculated
as 44.69%0.30 mg/g of extract in the fruit which stood high than
Bark (24.12£1.76 mg/g), Stem (22.95+0.15 mg/g) and Leaves
(19.35£0.62 mg/g). The total phenolic content was observed to
be very high in the leaves with 112.77 +0.34 mg/g when compared
with Stem (68.31+1.65 mg/g), Bark (55.8+0.31 mg/g) and Fruit
(38.7+0.84 mg/g). The total tannin content was calculated
high with 62.37+1.75 mg/g of extract in bark continued by
leaves with 61.83+0.26 mg/g, Stem and fruit with almost the
same value 59.76%1.06 mg/g. The total steroid content was
high in leaves with 17.91+0.74 mg/g followed by stem with
12.51%+0.47 mg/g and fruit with 3.15%0.83 mg/g, where it was
very low in bark with 0.72%0.15 mg/g.

DISCUSSION

From the results, the plant-parts extracts contain various
phytocompounds which are marked for pharmaceutical
applications. Predominantly, Rutaceae was renowed for phenols,
flavonoids, terpenoids and especially coumarins. Almost the
same results were found in Syzygium alternifolium (Yugandhar &
Savithramma, 2017). Alkaloids are familiar for their anaesthetic,
cardioprotective and anti-inflammatory properties (Heinrich
et al., 2021). The Rutaceacc members containing alkaloids
are Citrus maxima, Murraya, Ruta Species, ctc (Panda et al.,
2019; Sapkota et al., 2020). Pamburus also exhibited positive
results for alkaloids in all parts aside from fruit. Some of the
plants like Dysophylla myosuroides, Talinum cuneifolium, etc.,
(Savithramma et al., 2011a) are also lack of alkaloids as of fruit
of Pamburus. Phenols and Flavonoids are almost present in all

Table 1: Metabolomics present in various solvent extracts of the plant parts
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Table 2: Estimated values of the compounds (mg) in (g) of
aqueous extracts

Compounds Leaves (mg/g) Stem (mg/g) Bark (mg/g)  Fruit (mg/g)
Alkaloids 1.31+0.01 1.34+0.04 1.23+0.01 -
Flavonoids ~ 19.35+0.62 22.95+0.15 24.12+1.76 44.69+0.30
Phenols 112.77+0.34 68.31+1.65 55.8+0.31 38.7+0.84
Steroids 17.91+0.74 12.51+0.47 0.72+0.15 3.15+0.83
Tannins 61.83+0.26 59.76+1.06 62.37+1.75 59.76+1.06
B Leaves [ Stem Bark [ Fruit
125 —

100

75

50

25

Quantity of phytocompound (mg)/g
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Figure 5: Quantity of Phytocompounds in different parts of the plant

medicinal plants. Notably, Phenols are well known for anti-aging,
anti-inflammatory, antioxidant and anti-proliferative activities
(Lin et al., 2016). Flavonoids are the widely distributed class
of phenolic compounds which are found to be antimicrobial,
antiulcer, antarthritic, anticancer etc. Tannins are analgesic and
anti-inflammatory agents. They are more important for their
astringic property ILe., faster healing of wounds and inflamed
mucous membrane (Zhou et al., 2024). The total phenolic
content in rutaceac members is generally high as in Zanthoxylum
armatum (Phuyal et al., 2020), Citrus limon, Citrus sinensis,
Aegle marmelos, etc., the Pamburus also followed the same.
Coumarins arc a class of lactones with benzopyrone structure
used in perfumes, cosmetics and as medicinal candidates for
drugs (Matos et al., 2015). Pamburus contain coumarins like the
species: Quisqualis indica, Cleome viscosa, Polyalthia longifolia
(Savithramma et al., 2011b; Savithramma et al., 2012). Specific
compounds of coumarins namely imperatorin, xanthyletin,
xanthotoxin, scopoletin are isolated from the plant (Kumar
et al., 1994). Glycosides arc important in medicine especially,
cardiac glycosides which can be used as drugs in the treatment
of congestive heart failure and cardiac arrhythmia. They are
present in Gomphrena serrata, Allamanda cathartica, Nyctanthes
arbortristis, Chrysanthemum indicum, ctc (Savithramma
et al., 2012). Steroids usually show their effect on sex organs.
Nymphea species are marked for steroids (Siva Prasad et al.,
2018) where we also got positive results. Anthraquinones and
Anthocyanins are the pigment compounds belonging to the
Flavonoid parent group. Anthraquinones are eminent for their
purgative, antihyperlipidemic, immunoregulation effects where
Anthocyanins are antioxidant in nature that are useful in the
treatment of cancer, Alzheimer’s and heart diseases (Zhou
et al., 2016; Wang et al., 2021). But there are some plants like
Pamburus which have no anthraquinones: In the leaves of Abrus
precatorius, Adhatoda vasica, Catharanthus roseus, etc (Bhumi

& Savithramma, 2014).

10

CONCLUSION

Based on the results, it is concluded that the plant is rich in
alkaloids, coumarins, flavonoids, phenols, tannins and Steroids.
Especially, Leaves contain high Phenolic content, Stem possess
Alkaloid content, Bark with Tannin content and Fruit for
Flavonoid. The medicinal importance and usage of a plant and
its parts can be casily defined and understood with the help
of metabolomics as it comes to know the types of metabolites
present in it. Hence the present study was carried out on the
plant Pamburus missionis Swingle to know its compounds such
that it will be useful for further applications in pharmacological
studies.
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