PHYTOCHEMICAL INVESTIGATION AND DETERMINATION OF TOTAL
PHENOLS, FLAVONOID AND ALKALOIDS CONCENTRATION IN LEAVES
EXTRACT OF MILIUSA TOMENTOSA

Abstract

The genus Miliusa (Annonaceae) has over 60 species that are native to India, Bhutan,
Australia, and New Guinea, but are mostly found in numerous Asian nations such as
Vietnam, Thailand, and China. The growing interest in secondary metabolites' potent
biological action highlighted the need of assessing their presence in therapeutic plants.
Miliusa tomentosa (Roxb.) J. Sinclair (Annonaceae, M. tomentosa) is also known as hoom,
kari. It is a huge deciduous tree that may reach a height of 20 metres. The bark is a dark
brown. The leaves are thick leathery, ovate, oblong, 4-10 cm long, 2-5.5 cm broad, smooth
above, gently hairy below, base rounded, border whole, tip pointy, and the leaf-stalk is 2-5
mm long. They are burned, and the smoke is allowed to travel over the baby's body after birth
to minimise swelling. In the summer, children are fed fruits to help them recover from their
frailty. The current study's goal is to look at the phytochemical profile of M. tomentosa leaf.
The well-known test procedure available in the literature was used to determine the
qualitative analysis of various phytochemical elements as well as the quantitative analysis of
total phenolics, flavonoids, and alkaloids. The phenolic and flavonoids were quantified using
the Folins Ciocalteau reagent technique and the aluminium chloride method, respectively.
The presence of alkaloids, glycosides, flavonoids, phenols, proteins, carbohydrates, and
saponins was discovered by phytochemical study. The present study concluded that the crude
extract of M. tomentosa is a rich source of secondary phytoconstituents which impart
significant antioxidant potential. The findings of the present study will be helpful to
phytochemists, pharmacologists and pharmaceutical industries.
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Introduction

They are burned, and the smoke is allowed to travel over the baby's body after birth to
minimise swelling. In the summer, children are fed fruits to help them recover from their
frailty. The current study's goal is to look at the phytochemical profile of M. tomentosa'’s leaf.
The well-known test procedure available in the literature was used to determine the
qualitative analysis of various phytochemical elements as well as the quantitative analysis of
total phenolics, flavonoids, and alkaloids. The phenolic and flavonoids were quantified using
the Folins Ciocalteau reagent technique and the aluminium chloride method, respectively.
The presence of alkaloids, glycosides, flavonoids, phenols, proteins, carbohydrates, and



saponins was discovered by phytochemical study. The WHO consultative group that
developed this definition also stated that such a description allows for the distinction between
medicinal plants whose therapeutic properties and constituents have been scientifically
established and plants that are regarded as medicinal but have not yet been subjected to a
thorough scientific study [3]. Such plants should be studied in order to have a better
understanding of their qualities, safety, and efficacy. Plants' therapeutic capabilities are
attributable to chemical compounds that have pharmacological effects on humans. The
qualitative examination of a medicinal plant's phytochemicals is regarded as an essential
stage in any type of medicinal plant research. Chromatographic methods can be used to
correctly screen plant components [4]. Gravimetric and spectroscopic techniques are often
used for quantification, however various sophisticated methodologies are now accessible [5].
Annonaceae is a pantropical plant family that includes shrubs, trees, and lianas. There are
around 130 genera and 2300 species in the family. Although Annonaceae's location within
the Angiosperms and order Magnoliales, as well as its family circumscription, is
unambiguous and undisputed [6]. Annonaceae plants are utilised as antibacterial, anticancer,
anthelmintic, antiparasitic, and pesticidal agents [7]. The genus Miliusa (Annonaceae) has
around 40 species that grow in the tropical rainforests of India, Thailand, South China, and
North Australia [8]. Miliusa species range in size from tiny to huge trees and may be found in
a variety of rainforest ecosystems. In Australia, only three species of the genus Miliusa exist,
all of which are indigenous to the country and contain two essential oils [9]. The herb is used
in traditional medicine to treat a variety of symptoms, including gastropathy and
glomerulonephropathy [10]. M. tomentosa oil has been discovered to have antibacterial and
analgesic effects in Chinese traditional medicine [11]. Knowledge of plant chemical
ingredients is desirable since it will be useful in the production of complicated chemical
molecules [12]. Two novel isoquinoline alkaloids, 2,10-dimethoxy-3,11-dihydroxy-5,6-
dihydroprotober -berine and 1,9-dihydroxy-2,11-dimethoxy-4,5-dihydro-7-oxoaporphine,
were recovered from ethanolic preparations of M. cuneata (Graib) stem and leaves, together
with thirteen recognized alkaloids [13]. M. tomentosa is one of them, and while its traditional
uses are unknown, its fruits are eaten in some parts of India, and its tree produces a pale
yellow gum known as karee gum [14]. Thus, the primary goal of this research is to explore
photochemical screening of the substance contained in various crude extracts.

MATERIALS AND METHODS

Plant material



M. tomentosa leaves were gathered in a rural region in December 2019. To eliminate clinging
dust particles and other undesired contaminants, the leaves plant sample was separated and
washed with sterile distilled water. The leaf was dried by air at ambient temperature. The
dried plant samples were chopped and ground into powder form. For future usage, the
powdered samples were kept in a clean, dry, and sterile container.

Reagents for chemistry

HiMedia Laboratories Pvt. Ltd. (Mumbai, India), Sigma Aldrich Chemical Co. (Milwaukee,
WI, USA), SD Fine-Chem Ltd. (Mumbai, India), and SRL Pvt. Ltd. supplied all of the
chemicals utilised in this investigation (Mumbai, India).

This study's substances were all of analytical grade.

Defatting of plant material

M. tomentosa powdered leaves were shade dried at room temperature. The shade dried plant
material was coarsely pulverized and extracted with petroleum ether by maceration. The
extraction was maintained until the material had been defatted.

Soxhletion extraction technique

Soxhletion was used to extract 100 g of powdered M. tomentosa leaves using a
hydroalcoholic solvent (ethanol: water: 80:20). The extract was evaporated at temperatures
above their boiling points. Finally, the dried extracts' percentage yields were computed [15].
Results

Qualitative phytochemical analysis of plant extract

The M. tomentosa extracts were submitted to preliminary phytochemical analysis using
established procedures developed by Khandelwal and Kokate [16, 17]. The extract was tested
for the presence or absence of phenolic compounds, carbohydrates, flavonoids, glycosides,
saponins, alkaloids, lipids or fixed oils, protein and amino acids, and tannins.

Total phenol analysis

The total phenolic content was measured using the Olufunmiso et al [18] technique. A
volume of 2ml of each extract or standard was combined with 1ml of Folin Ciocalteau
reagent (previously diluted with distilled water 1:10 v/v) and 1ml (7.5g/l) sodium carbonate.
The mixture was allowed to stand at room temperature for 15 minutes. A UV/visible
spectrophotometer were used to read the colour generated at 765 nm. The total phenolic
content was calculated from the standard graph of gallic acid and the results were expressed
as gallic acid equivalent (mg/100mg).

Total flavonoids determination



Olufunmiso et al [18] used the Olufunmiso technique to determine the total flavonoid
content. 1 mL of 2% AICI3 methanolic solution was added to 3 mL of extract or standard and
allowed to stand for 15 minutes at room temperature before measuring absorbance at 420 nm
with a UV/visible spectrophotometer. The flavonoid content was determined using a typical
quercetin graph, and the findings were represented as quercetin equivalent (mg/100mg).
Determination of total alkaloids

The plant extract (1Img) was dissolved in methanol, 1ml of 2 N HCI was added, and the
mixture was filtered [19]. In a separating funnel, 5 ml of bromocresol green solution and 5 ml
of phosphate buffer were added. The mixture was vigorously agitated with 1, 2, 3, and 4 mL
of chloroform before being collected in a 10-mL volumetric flask and diluted to volume with
chloroform. In the same manner as previously described, a series of atropine reference
standard solutions (40, 60, 80, 100, and 120g/ml) were created. An UV/Visible
spectrophotometer was used to measure the absorbance of test and standard solutions against
the reagent blank at 470 nm. The total alkaloid content was given in milligrammes of AE per
100mg of extract.

Discussions and outcomes

The crude extracts produced after each consecutive soxhletion extraction step were
concentrated on a water bath by totally evaporating the solvents to get the real extraction
yield. Table 1 shows the yield of extracts produced from plant leaves using petroleum ether
and hydroalcoholic as solvents. Table 2 displays the findings of a qualitative phytochemical
study of M. tomentosa leaf crude powder. M. tomentosa hydroalcoholic extracts contained
alkaloids, glycosides, flavonoids, saponins, phenols, proteins, saponins, and carbohydrate.
TPC was expressed as mg/100mg of gallic acid equivalent of dry extract sample using the
calibration curve equation: Y = 0.011X+0.011, R2= 0.998, where X is the gallic acid
equivalent (GAE) and Y is the absorbance. Total flavonoids content was determined as
quercetin equivalent (mg/100mg) using the calibration curve equation: Y=0.032X + 0.018,
R2=0.998, where X represents the quercetin equivalent (QE) and Y represents the
absorbance. The total alkaloid content was determined as atropine equivalent mg/100mg
using the calibration curve equation: Y=0.007X+ 0.024, R2=0.995, where X is the Atropine
equivalent (AE) and Y is the absorbance. Table 3 shows that the total phenolic, flavonoids,
and alkaloid content of hydroalcoholic extracts of M. tomentosa leaves were 0.478, 1.057,
and 0.692, respectively.

Table 1: Results of percentage yield of leaf extracts
|S. No. | Extract | % VYield |




(W/W)

1 Pet. ether 5.69
2 Hydroalcoholic 9.14
Table 2: Result of phytochemical screening of extracts of M. tomentosa
S. No. Constituents Hydroalcoholic extract
1. Alkaloids
Hager’s Test: +ve
2. Glycosides
Legal’s Test: +ve
3. Flavonoids
Lead acetate Test: +ve
4. Diterpenes
Copper acetate Test: -ve
5. Phenol
Ferric Chloride Test: +ve
6. Proteins
Xanthoproteic Test: +ve
7. Carbohydrate
Fehling’s Test: +ve
8. Saponins
Froth Test: +ve

Table 3: Estimation of total phenolic, flavonoids and alkaloid content of M. tomentosa

S. Extract Total phenolic Total flavonoids total alkaloid
No. content content content
(mg/100mg of dried | (mg/ 100 mg of dried | (mg/ 100 mg of
extract) extract) dried extract)
1 | Hydroalcoholic 0.478 1.057 0.692
CONCLUSION

The qualitative and quantitative analysis of phenolics and flavonoids from M. tomentosa

leaves extract was accomplished for the first time in this study. The amount of

phytoconstituents examined suggested that M. tomentosa is a rich source of antioxidant

chemicals. Because currently available synthetic antioxidants are suspected of causing or

precipitating harmful health consequences, tight limitations on their usage have been

imposed, and there is a tendency to replace them with naturally occurring antioxidants.

Furthermore, the plant components might be employed as an alternate source of flavonoids

and phenols in traditional medicines. More phytochemical research is needed to isolate and

describe the active substances responsible for the antioxidant and other action, as well as to

investigate the occurrence of synergism, if any, among the compounds.
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