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Diospyros is an important genus of Ebenaceae family with more than 500 species. These have drawn
the attention of investigators by the presence of valuable phytochemicals in them. They have proved
their utility in the amelioration of various ailments. The present study constitutes the quantification
of major bioactive compounds viz., alkaloids, flavonoids, phenolics, steroids and terpenoids from
Diospyros chloroxylon an endemic species. The pharmacological potential of any plant is being
determined based on its chemical constituents. The significant quantities of bioactive compounds
quantified in Diospyros chloroxylon rates it an useful species having antioxidative and antibacterial

potential.

Keywords: Phytoconstitutents, Phenolic compounds, Flavonoids, Steroids, Antimicrobials.

INTRODUCTION

Plants constitute an important source for secondary
metabolites that are responsible for many biological
activities (Sofowara 1996). Diospyros is the largest
genus of Ebenaceae family with more than 500 species
distributed across the world. The species of Diospyros
genus are known for their use in traditional medicinal
practices to cure a wide variety of ailments (Rathore
et al., 2012). Hence, there is an urgent need to analyse
many species phytochemically to identify the major
compounds of therapeutic significance. The
advancement in chromatographic techniques has led
to identification of multitude of bioactive ingredients
from this genus (Katiyar et al., 2012). The secondary
metabolitic compounds of plants viz., flavonoids and
phenolic compounds have been recognized with
significant biological activities (Kim et al., 2003).
Terpenoids are found to be useful in the prevention
and therapy of several diseases (Wagner & Elmadfa
2003). The flavonoids, terpenoids and steroids of many
plants were reported to possess antibacterial activity
(Feng zhu et al., 2009).

Therefore, the quantification of alkaloids,
flavonoids, phenolics, steroids and terpenoids of a plant
will reflect on the correct assessment whether it has

DOI:-https://doi.org/10.32381/JPSR.2021.37.01.25

medicinal potential or not. Thus, the present research
study reports the quantity of afore mentioned bioactive
compounds in leaf, stem and bark extracts of
Diospyros chloroxylon aqueous, methanolic and ethyl
acetate leaf extracts.

MATERIALS AND METHODS

The stem, bark and leaf of Diospyros chloroxylon are
collected from its natural habitat (i.e., Kondapalli Reserve
forest) in Krishna district (Andhra Pradesh) India. The
plant was identified by its Botanical name by the
Botanical Survey of India, Deccan Regional Centre
Hyderabad. The voucher specimen of the plant is BSI/
DRC/2019-20/Tech./173. The herbarium specimens
were deposited in the department of Environmental
Sciences, Acharya Nagarjuna University, Guntur (A.P).

Preparation of plant extract

Leaves, stem and bark (500g) of Diospyros
chloroxylon were used for extraction. The air dried
leaves, stem and bark were made into a fine powder
and taken in to a conical flask. Ethyl acetate methanol
and water were used for extraction. The extraction
was performed by soxhlation and the extraction was
carried out until the extract becomes colourless. The
polarity of Ethyl acetate, Methanol and Water is in
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the increasing order. The pooled extract was distilled
under reduced pressure into syrup and evaporated in
a porcelain basin over a water bath to give a sticky
residue. This was kept in a desiccator for a few days
to get the dry extract (Yield-500g).

The quantification of alkaloids, steroids,
flavonoids, terpenoid and phenolic compounds present
in different solvent extracts of Diospyros
chloroxylon leaf, stem and bark was made with UV-
visible spectro-photometry. A double beam UV visible
spectrophotometer (Model: TECHOMP-2301) was
used. Absorbance against blank at different wave
lengths (470, 780, 510 & 750 nm) was recorded to
work out the amount of above four groups of
compounds in the solvent extracts. HITACHI UV,
solutions 2.0 version software is also used.

The standard graphs (calibration curves) were
drawn for alkaloids, steroids, flavonoids, terpenoid and
phenolic compounds by using atropine, cycloartenol,
quercetin and catechol as standards respectively. The
total content of compound present in the extract was
expressed in milligrams per gram of dry weight.

Total Phenolic Content

The total phenolic content of the extract was
determined by the Folin—Ciocalteu method as explained
by Shoib & Shaid (2015). Briefly, 1 uL of crude extract
was made up to 3 mL with distilled water, mixed
thoroughly with 0.5 mL of Folin—Ciocalteu reagent
for 3 min, followed by the addition of 2 mL of 20%
(w/v) sodium carbonate and mixture was allowed to
stand for a further 60 min in the dark. The final volume
was made up to 10 ml with distilled water and
absorbance was measured at 650 nm. The total
phenolic content was calculated from the calibration
curve, and the results were expressed as mg of gallic
acid equivalent per g dry weight.

Total Flavonoid Content

The total flavonoid content of crude extract was
determined by the aluminium chloride colorimetric
method (Shoib & Shaid 2015). 1 mL of crude extract
was mixed with 4 mL of distilled water and then 0.3
mL of 5% NaNO2 solution; 0.3 mL of 10% AICI,
solution was added after 5 min of incubation, and the
mixture was allowed to stand for 6 min. Then, 2 mL
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of 1 mol/L NaOH solution was added, and the final
volume of the mixture was brought to 10 mL with
double-distilled water. The mixture was allowed to
stand for 15 min and absorbance was measured at
510 nm. The total flavonoid content was calculated
from a calibration curve and the result was expressed
as mg Quercetin equivalent per g dry weight.

Total Alkaloid Content

The plant extract Iml of 2 N HCI was added and
filtered. This solution was transferred to a separating
funnel, 5 ml of bromocresol green solution and 5 ml of
phosphate buffer were added. The mixture was shaken
with 5 ml chloroform by vigorous shaking and collected
in a 10-ml volumetric flask and diluted to the volume
with chloroform. A set of reference standard solutions
of atropine (20, 40, 60, 80 and 100 pg/ml) were prepared
in the same manner as described earlier. The
absorbance for test and standard solutions were
determined against the reagent blank at 470 nm with
an UV/Visible spectrophotometer. The total alkaloid
content was expressed as mg of AE/g of extract.

Total Terpenoid Content

1g of Plant powder was taken in a conical flask and
soaked in ethyl alcohol for one day. Then it was filtered
and the filtrate was extracted with petroleum ether.
The ether extract was taken as the measure of total
terpenoid.

Total terpenoid content =

Final weight of the sample — Initial weight of the extract X 100
Weight of the Sample

Total Steroid Content

The extract was re-suspended in 20 ml of chloroform
and the volume adjusted to 50 ml with the same
solvent. Aliquots were transferred to 10 ml volumetric
flasks and 2 ml of LB reagent (50 ml of acetic
anhydride and 5 ml of sulfuric acid) was added and
was incubate for 5 min. The volume was adjusted to
10 ml with chloroform. The absorptions were
measured in a spectrophotometer at a wavelength of
625 nm against blank. A standard calibration curve
was constructed using Cholesterol as standard and
the amount of steroids present in the samples was
calculated using standard calibration curve.
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RESULTS

Alkaloids were detected in the aqueous leaf extract of
Diospyros chloroxylon only. The stem and bark
extracts did not test positive for the alkaloids. Therefore,
the aqueous leaf extracts were considered for the
estimation of alkaloids in which the extraction quantity
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is 19.6% w/w (table 1). The absorbance of plant

Table. 1: Extraction quantity of Diospyros chloroxylon leaf, stem and bark

extracts was read and corresponding quantity of
alkaloids was determined with the help of standard
graphs. The absorbance of leaf extract was 0.117 and
by which the alkaloids quantity present in leaf aqueous
extract was calculated as 1.59 mg/g extract (Table 2).

S. No. Plant part Solvent Name Extract obtained in %
1 Leaf Ethyl acetate 2.6% wiw
2 Methanol 25.7% wiw
3 Aqueous 19.6% wiw
4 Stem Ethyl acetate 2.1% wiw
5 Methanol 17.3% wiw
6 Aqueous 20.8% wiw
7 Bark Ethyl acetate 1.9% wiw
8 Methanol 18.5% wiw
9 Aqueous 16.2% wiw

Table 2: Quantity of total alkaloids, flavonoids, phenolic compounds, steroids and terpenoids estimated in different solvent
extracts of Diospyros chloroxylon leaf, stem, and bark

S. No. | Name of the compound Solvent name Plant part Absorbance Quantity of
compounds
mg/g extract
1 Alkaloids(mg of AE/g extract) Aqueous Leaf 0.117 1.594
2 Flavonoids(mg of Q/g ectract) Methanol Leaf 0.517 15.266
Aqueous 0.934 29.166
Methanol Stem 0.618 18.633
Methanol Bark 0.328 8.966
3 Phenolic compounds(mg of GA/g extract) Methanol Leaf 1.425 37.837
Aqueous 0.343 8.594
Methanol Stem 0.586 15.162
Methanol Bark 0.279 6.864
Aqueous 0.931 24.486
4 Steroids(mg of CH/g extract) Ethyl acetate Leaf 0.116 1.340
Methanol 0.379 7.318
Aqueous 0.208 3431
Ethyl acetate Bark 0.295 5.409
5 Terpenoids(mg/g) Leaf - 9.25
Stem - 4.18
Bark - 5.67

The Journal of Plant Science Research
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The flavonoids were tested positive preliminarily
in the leaf, stem and bark with methanol solvent. They
were also detected in aqueous leaf extract of
Diospyros chloroxylon. Therefore, the quantification
of flavonoids was carried out in the leaf aqueous
extracts and methanolic leaf, stem and bark extracts
of Diospyros chloroxylon (Table 2). Aqueous leaf
extract was found to contain the maximum amount of
flavonoids (29.17 mg/g), followed by methanolic stem
extract (18.63 mg/g) and bark extract (8.97 mg/g).
The flavonoids content was the highest in leaf when
compared to stem and bark. Hence, in terms of
flavonoid content the plant parts are in the order of
leaf > stem > bark in Diospyros chloroxylon.

The extraction quantity of phenolic compounds
in leaf was the highest in methonolic solvent (25.7%
w/w), followed by aqueous extract (19.6% w/w). It
was only 2.6% w/w for ethyl acetate solvent.
Therefore, the estimation of total phenolic compounds
present in the leaf of Diospyros chloroxylon was
only carried with methanolic and aqueous extracts
only. The bark methanolic extracts of bark and stem
were also evaluated for phenolic compounds
quantification (Table 2). Out of the above extracts
screened, methanolic leaf extracts contained the
maximum quantity of phenolic compounds (37.84 mg/g)
followed by aqueous bark extracts (24.49 mg/l) and
methanolic stem extracts (15.16 mg/g).

The highest quantity of steroids (7.32 mg/g) was
recorded in methanolic leaf extracts followed by
aqueous leaf extracts (3.43 mg/g). The bark of
Diospyros chloroxylon contained 5.41 mg/g steroids
and the minimum quantity of steroids was observed
(1.34 mg/g) in ethyl acetate leaf (Table 2). Leaf was
found with the greater quantity (9.25 mg/g) of
terpenoids, followed by bark (5.67 mg/g) and stem
(4.18 mg/g).

DISCUSSION

The secondary metabolites such as flavonoids and
phenolic compounds constitute the two most pervasive
groups from plants and are recognized with significant
biological activities (Kim et al., 2003). Flavonoids and
phenolic acids are strong antioxidants capable of
scavenging free radicals, anti-aging, anti-cancer
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activity and enhance human immunity (Atoui et al.,
2005). Phenolics along with flavonoids exhibit anti-
cancer (Matsuda et al., 2003), anti-inflammatoty
(Araujo & Leon 2001), antioxidant (Ghasemzadeh &
Ghasemzadeh 2011), cytotoxic and antitumor
(Murakami et al., 2004), antispasmodic (Ammon &
Wahl 1991) and antidepressant activities (Yu et al.,
2002). Analgesic and antibacterial activities of
steroids were reported by Sayyah et al., (2004) and
Malairajam et al., (2006). Terpenoids were found to
be very useful in the prevention and therapy of several
diseases (Wagner & Elmadfa 2003). Terpenoids also
showed antimicrobial, anti-hyperglycemic and antiviral
activity (Rabi & Bishayee 2009). Van Vuuren et al.,
(2007) commented that the plant extracts are often
effective as antibacterial agents because of the
compounds of extract interact additively or
synergistically to bring out effective activity. Therefore,
the quantification of such secondary metabolites from
plant extracts would provide the correct assessment
whether the plant has medicinal potential or not. In
the present study, the quantification of various
secondary metabolites viz., alkaloids, flavonoids,
phenolic compounds, steroids and terpenoids in leaf,
stem and bark of Diospyros chloroxylon were
estimated. The alkaloids were present in aqueous leaf
extracts of Diospyros chloroxylon (1.59 mg/g)
where as in other solvent extracts alkaloids did not
test positive. Flavonoids were also found maximum in
aqueous leaf extracts (29.166 mg/g) followed by
methanolic extracts of stem (18.63 mg/g) and bark
(8.966 mg/g). Similarly phenolic compounds were also
the highest in methanolic leaf (37.837 mg/g) followed
by stem and bark. The steroids (7.32 mg/g) and
terpenoids (9.25 mg/g) were also found in maximum
quantity in methanolic leaf extract. The presence of
alkaloids, flavonoids, phenolic compounds, steroids and
terpenoids in Diospyros chloroxylon will assert its
profound pharmacological importance together with
other prominent Diospyros species.
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