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ABSTRACT
Natural products play an important role in drug development programs in the pharmaceutical industry
which are basically obtained from plants with potent bioactive compounds capable of preventing and
treating most oxidative related diseases and have often been used in folkloric medicine. The most
important of these bioactive constituents of plants are phenols, flavonoids, alkaloids, and saponins which
provide the medicinal value to the plants in which they are present. The present study focuses on the
Quantitative evaluation of important bioactive phytochemicals like phenols, flavonoids, alkaloids and
saponins in different extracts of Leaf and fruit of an important medicinal plant Indigofera hirsuta L.
belonging to family Fabaceae. I. hirsuta L. is an annual sub shrub and grows to a height of 1m tall and
widely distributed in India with immense herbal medicinal properties. Phenols, flavonoids are known to
possess wide range of biological activities like antimicrobial, antioxidant and anti-inflammatory
properties, alkaloids and saponins with inhibitory properties. Till now there are no reports on
quantitative studies of phytoconstituents in the selected plant. Present study revealed that phenols are
the largest group of phytoconstituents in leaf methanol extracts (124 mg/g), Flavonoids are highest in
fruit (32 mg/g), alkaloids are highest in fruit (18.25 mg/g) and saponins are very less in quantity in both
the plant parts with (0.25 mg/g) in fruit.
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INTRODUCTION
Plants have been a variable source of natural
products for maintaining human health,
especially in the last decade, with more
intensive studies devoted to natural
therapies [1]. Approximately 62 – 80% of the
world’s population still relies on traditional
medicines for the treatment of common
illness as given by World Health
Organization (WHO) [2]. Studies have shown
that many plants have chemical components
and biological activities that produce
definite physiological actions in the body
and therefore, could be used to treat various
ailments [3]. Plant materials contain many
phytochemicals including compounds with
antioxidant activity, which are mostly
phenolic in structure. The most widespread
and diverse phenolics are the flavonoids
which have the same C15 (C6-C3-C6)
skeleton and retard oxidation of a variety of
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easily oxidizable compounds [4]. Flavonoids
are widely distributed in the plant kingdom
as secondary metabolites of plants, with a
wide spectrum of potential health benefits,
such as antioxidant, anticarcinogenic, antiinflammatory, antiobesity, antidiabetic,
antiallergic,
and
hepatoand
gastroprotective effects [5-7]. Other chronic
diseases were also evaluated by flavonoid
intake are asthma [8] and chronic
obstructive pulmonary disease [9]. Saponins
have been reported to exhibit hemolytic and
foaming activity [10], antifungal [11], antiinflammatory [12], fungistatic [13] and
molluscidal [14]. The present study focuses
on comparative evaluation of total phenols,
flavonoids,
alkaloids
and
saponins
quantitatively in Indigofera hirsuta L.
Indigofera is a large genus of about 700
species of flowering plants belonging to the
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family Fabaceae. It is commonly known as
hairy Indigo, in Africa and Kenya, it is used
as chest medicine, Leaf is used against infant
immunity [15], urinary complaints [16],
decoction of leaf is used in case of stomach
problems [17] used against diarrhea [18].
Whole plant paste is applied as an external
application for back ache [19], I. hirsuta leaf
methanol and ethanol extracts showed
effective antibacterial activity on E. coli, B.
subtilis, P. aeruginosa, S.aureus [20]. I. hirsuta
fruits showed nearly 14 Phyto constituents
in aqueous, methanol, alcohol, ethyl acetate
and chloroform extracts and effective
antibacterial activity than the control drug
Ampicillin [21]. I. hirsuta leaf, fruit alcohol
and methanolic extracts showed effective
anthelmintic activity than the control drug
Albendazole due to the presence of tannins
[22]. About 25 Phenolic compounds are
qualitatively identified [23]. I. hirsuta leaf,
fruit alcohol and methanolic extracts showed
effective antifungal activity [24]. Due to its
high medicinal significance it is need to
identify quantitatively various important
bioactive secondary metabolites.

Figure 1: I. hirsuta - Natural Habitat

Figure 2: I. hirsuta- Fruits
MATERIALS AND METHODS
Collection and identification of Plant
material:
Plant material Indigofera hirsuta L.
(Fabaceae) was collected from S. V.
Agricultural College during the months of
September - January, and was authenticated
by Prof. N. Yasodamma the voucher
specimen SVUTY IH-1293 was preserved in
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the herbarium, Department of Botany,
S.V.University, Tirupati as per the standard
method [25]. Leaves and fruits (Fig : 1 &
2)were collected, thoroughly washed, cut in
to pieces and further dried under shade at
28 ± 2 0C for about 10 days. The dried parts
were ground well in to a fine powder in a
mixer grinder and sieved to particle size of
50 – 150mm. The powders were stored at
room temperatures for phenols, flavonoids,
alkaloids
and
saponin
content
determination.
Extracts preparation: Shade dried leaf and
fruit powders were subjected to soxhlet
extractions with Alcohol and Methanol for
total phenols determination. The extract
were filtered and concentrated at reduced
temperature on a rotary evaporator. The
above obtained semisolid extracts were
preserved in airtight bottles at 4 ºC in the
refrigerator until further use.
QUANTITATIVE ANALYSIS
Determination of Total phenolic content
Total phenolic content was determined by
Folin-Ciocalteau method [26, 27]. Gallic acid
is used as standard and the total phenolic
content is expressed as mg/g Gallic Acid
equivalents (GAE). Concentrations from 1.0
to 100 μg/ml of gallic acid solutions were
prepared in methanol. 0.2 ml solution
(1mg/ml) of leaf and fruit of alcohol and
methanol extracts was also prepared and
0.5ml of each sample were introduced into
test tubes and mixed with Folin-Ciocalteau
reagent (5 ml, 1:10 diluted with distilled
water) and after five minutes aqueous
Na2Co3 (4ml, 1M) was added. The mixture
was allowed to stand for 30 minutes and
absorbance
was
read
at
765nm
spectrophotometrically. The samples were
prepared in triplicate for each analysis and
the mean value of absorbance was obtained.
Total phenolic content values are expressed
in terms of Gallic acid equivalent (mg/g)
using the formula:
C = C1 × V/m.
Where; C= Total content of phenolic
compounds in mg/g, in GAE (Gallic Acid
Equivalent); C1= Concentration of Gallic acid
established from the calibration curve in
mg/ml; V= Volume of extract in ml; m=
Weight of plant extract in gm.
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Determination of Total flavonoid content
Total flavonoid content was determined [28]
by taking ten g of the plant sample was
extracted repeatedly with 100 ml of 80%
aqueous methanol at room temperature. The
whole solution was filtered through
Whatmann filter paper. The filtrate was later
transferred into a crucible and evaporated to
dryness over a water bath and weighed to a
constant weight.
Determination of total alkaloid content
Determination of total alkaloids was done
[29] by taking five gram of the sample was
weighed into a 250 ml beaker and 200 ml of
10% acetic acid in ethanol was added and
covered, to stand for 4 h. This was filtered
and the extract was concentrated on a water
bath to one quarter of the original volume.
Concentrated ammonium hydroxide was
added drop wise to the extract until the total
precipitation formed. The whole solution
was allowed to settle and the precipitate was
collected and washed with dilute ammonium
hydroxide and then filtered. The residue is
the total alkaloid content, which was dried
and weighed.
Determination of Total Saponin content
Total saponin content was determined [30]
by taking plant samples, which were ground
and 20 g of each powder, put into a conical
flask and 100 ml of 20% aqueous ethanol
was added. The samples were heated over a
hot water bath for 4h with continuous
stirring at about 55°C. The mixture was
filtered and the residue re-extracted with
another 200 ml of 20% ethanol. Combined
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both extracts were reduced to 40 ml over
water bath at about 90°C. The concentrate
was transferred into a 250 ml separatory
funnel and 20 ml of diethyl ether was added
and shaken vigorously. The aqueous layer
was recovered while the ether layer was
discarded. The purification process was
repeated and 60 ml of n-Butanol was added.
The combined n-Butanol extracts were
washed twice with 10 ml of 5% aqueous
sodium chloride. The remaining solution was
heated on a water bath. After evaporation
the samples were dried in the oven to a
constant weight, and the total saponin
content was expressed as mg/g.
Statistical analysis: All values have been
expressed as mean ± standard deviation.
RESULTS
The amount of total phenols was determined
with Folin - Ciocalteu reagent. Gallic acid is
used as standard compound with Standard
curve equation as; y= 0.0106x + 0.041, R2
=0.996 (Fig-4). The total phenol contents
(Gallic acid equivalents, mg/g) in leaf, fruit
alcohol and methanol extracts were
calculated. It was observed that among the
phytoconstituents studied Phenols are the
largest group in I. hirsuta leaf methanol
extracts (123.9 mg/g) followed by fruit
methanol extract (81.15 mg/g), fruit alcohol
extract (73.02 mg/g) and leaf alcohol extract
(50.7 mg/g). Flavonoids, alkaloids and
saponins are highest in fruit as 32.07 mg/g,
18.25 mg/g & 0.25 mg/g than Leaf (30.21,
15.20, 0.13 mg/g) (Table 1, Fig. 3).

Table 1: Quantitative Phytochemical Components (mg/g)
Plant
Name
I. hirsuta

Plant
part
Leaf
Fruit

Total Phenols
Alcohol
50.7±0.12
73.02±0.2

Methanol
123.9±1.3
81.15±1.8

Total
Flavonoids

Total
Alkaloids

Total
Saponins

30.21±0.04
32.07±0.03

15.20 ±0.04
18.25 ±0.03

0.13±0.01
0.25±0.04

All values have been expressed as mean ± standard deviation

DISCUSSION
The present investigation of quantitative
analysis of bioactive compounds revealed
that leaf and fruit contain significant
amounts
of
Phytocompounds.
I.
aspalathoides methanolic extracts showed
total phenolic content of 1.9 µg at 0.1ml of
Pyrocatechol equivalent with radical
scavenging [31]. Whole plant methanolic
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extract resulted 47.38 mg of total phenol and
found to be more quantity than total tannins
34.59 mg [32]. Polyphenol content were
observed with highest phenols in I. colutea
54 mg GAE/100 mg, highest flavonoids in
I.nigritana 9.63 mg/QE/100 mg [33]. When
compared with the other species of the
genus, I. hirsuta is showing significant
amounts of compounds.
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Figure 3: Comparative account of Phytochemical compounds (mg/g)
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Figure 4: Standard graph for Gallic acid: Total Phenolic content
CONCLUSION
From the results obtained by the present
studies it is concluded that I. hirsuta is a
good source of natural phytoconstituents
which contribute medicinal, biological and
physiological properties to the plant. Hence
the plant extracts are a good source of
potent natural drug and require further
pharmacological studies to establish the
importance of phytoconstituents having
protective action.
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