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Keywords: ABSTRACT: Objectives: To find out different qualitative and quantitative
phytochemical properties, it’s in-vitro antioxidant properties and peroxidase
activity of Brassica juncea var. Rugosa (record tro- 50197928) with fresh
and sequential solvent extracts. Methods: The leaf sample of Brassica

juncea var. rugosa was collected from Manipur and the sample was dried.
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The dried powder was extracted using Soxhlet with the sequential solvent of
non-polar to polar. Preliminary phytochemical analysis for proteins,
carbohydrates, phenols, alkaloids, flavonoids, tannins, saponins, steroids,
terpenoids, and quantitative estimation for total proteins, carbohydrates,
alkaloids, phenols, flavonoids, and tannins. In-vitro, antioxidant activity was
analyzed by using DPPH assay. Peroxidase activity was also checked.
Results: The plant extracts showed the presence of a considerable amount of
total alkaloids, total phenols, total flavonoids, total tannins, total proteins,
total carbohydrates. The plant extracts also showed high antioxidant and
peroxidase activity. Conclusions: From the study, we can conclude that the
plant Brassica juncea var. rugosa has many important secondary metabolites
and it has a potential for strong antioxidants.
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INTRODUCTION: The giant-leafed mustard, also
known as "Japanese mustard" or ‘Head mustard’’,
(B. juncea var. rugosa) belonging to the family
Cruciferae has broad reddish-purple variegated
leaves. It is an essential vegetable crop in Manipur.
It is commonly known as ‘Hangam’ in Manipur. It
is mainly grown in winter season as kitchen garden
crops in most of the houses of Manipur, India.
Usually the plant grows up to 60 cm in height. The
plant requires cold climatic conditions and well-
drained moist soil. It can grow in semi-shade or no
shade .
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In Manipur, hangam have been consumed by the
people from time to time for its special flavor,
odor, and nutritive value. It is mainly cultivated for
the purpose of local consumption and selling in
local markets .

Phytochemicals are biologically active compounds
which are produced by plants through primary or
secondary metabolism which generally help the
plants in defense mechanisms against diseases or
pathogen, and they are also beneficial to human
health in various ways °. They are mostly found in
plant parts like fruits, leaves, vegetables, and seeds.
Recent studies suggested that the consumption of
plants which are rich in polyphenols will help in
the prevention against the development of various
cardiovascular diseases, neurodegenerative
diseases, cancer, and diabetes *. The order of
polarity is very important in selecting the solvents
for sequential solvent extraction.
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It should have proceeded from non—polar solvents
like hexane or petroleum ether to polar solvent, and
water must be the last solvent °. It also relies on
compound nature, if the compound which we wish
to extract is polar in nature, it is liked to pre-treat
with no polar solvents to remove non-polar
compounds so as to refine our compound or
products °.

An antioxidant is a substance which delays or
inhibits oxidative damage to a target cell, tissues or
molecules ’. An antioxidant has ability to scavenge
the free radicals. The free radicals can also be
scavenged by synthetic antioxidants such as
butylated hydroxyanisole (BHA) and butylated
hydroxyl toluene (BHT) but they are restricted by
legislative rules because they are believed to have
some toxic side effects and as possible carcinogens.
Good source of natural antioxidants are fruits and
vegetables . Brassica vegetables are believed to
have more antioxidant properties as compared to
other vegetable crops. Peroxidase in plants helps in
catalyzing the reduction of hydrogen peroxide
(H20,) to water, making it non-toxic. H,O, is a
strong oxidizing agent; they are commonly the end
products of metabolic reactions and are toxic when
present in excess.

The main activity of peroxidases is removing this
excess H,O, from plants. They are also involved in
the scavenging of Reactive Oxygen Species (ROS)
° The present study was aimed to evaluate the
phytochemicals present in the plant extracts and
also to know the potential of antioxidant activity.

MATERIALS AND METHODS:

Collection of Plant Samples: The plant samples
were collected from Singjamei market in Imphal
East, a local market in Imphal, Manipur. The fresh
leaves were washed under running tap water, shade
dried at room temperature, and powdered for
further qualitative and quantitative analysis. Some
of the fresh samples were stored in 4 °C.

Extract Preparation: The powdered plant sample
were extracted successively with petroleum ether,
chloroform, ethyl acetate, methanol and water
using Soxhlet apparatus at 50-80 °C for 6-8 h (each
solvent) in order to obtain polar and non-polar
extracts. For each solvent extraction, the powdered
pack was air-dried and used. The solvents of the

E-ISSN: 0975-8232; P-ISSN: 2320-5148

respective extraction were stored at 4 °C for further
use.

Preliminary Qualitative Phytochemical
Analysis:  Different  preliminary  qualitative
phytochemical analysis (Alkaloids, flavonoids,

phenols, saponins, steroids, tannins, terpenoids,
carbohydrates, proteins) was carried out to identify
the secondary metabolites present in the various
solvent extracts of the plant leaf sample ****.

Quantitative Estimations:

Estimation of Total Proteins: Total protein was
estimated using Bradford methods with slight
modifications *?. 0.5 g of leaf sample was extracted
with 10 ml of phosphate buffer (ice cold) and
centrifuged at 10,000 rpm for 10 min and the
supernatant was taken. Take 0.2 ml of the
supernatant and add 0.8 ml of distilled water and
5ml of diluted Bradford reagent and read the
absorbance at 595 nm. A standard calibration curve
was prepared with known concentrations of BSA

(Hg/ml).

Estimation of Total Carbohydrate Content:
Phenol-sulphuric  acid  method  for total
carbohydrate *2. Weigh 0.1 g of the leaf sample and
make an aqueous solution of it into a boiling tube.
Hydrolyze by keeping it in boiling water bath for
carbonate until the effervescence ceases. Make up
the volume to 100 mL and centrifuge at 10,000 rpm
10 min. Take 0.2 ml of the sample solution in two
separate test tubes. Make up the volume in each
tube to 1 mL with water. Set a blank with 1 mL of
water. Add 1 mL of phenol solution to each tube
Add 5 mL of 96% sulphuric acid to each tube and
shake well. After 10 min shake the content in the
tubes and place in water bath at 25-30 °C for 20
min. Read the color at 490 nm.

Calculate the amount of total carbohydrate present
in the sample solution using the standard graph
prepared with known conc. of glucose (mg/ml)

Absorbance corresponds to 0.1mL of the test = ‘x’
mg of glucose

100 mL of the sample solution contains = ’x” / 0.1
x 100 mg glucose.

= % of carbohydrates present.
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Determination of Alkaloids: A total of 100 mL of
20% acetic acid was added to 2.5 g of leaf powder
in a 150 mL beaker and covered to stand for 4 h.
This mixture containing solution was filtered and
the volume was reduced to one quarter using a
water bath. To this sample, concentrated
ammonium hydroxide was added drop-wise until
the precipitate was complete. The whole solution
was allowed to settle, and the precipitate was
collected by filtration and weighed . The percent-
age of total alkaloid content was calculated as:

Percentage of total alkaloids (%) = Weight of residue x 100 /
Weight of sample taken.

Total Phenolic Content: The total phenolic
contents of different solvent extracts of leaf of
Brassica juncea var. rugosa were determined
according to the method described by Malik and
Singh **. 1 mg/ml of the extracts were taken made
up to a volume of 1 ml with distilled water. Then
0.5 ml Folin- Ciocalteau reagent (1:1 with water)
and 2 ml Na,COj3 (20%) were added. The mixture
was shaken well and incubated in dark condition
for 40 min. The test solutions were warmed for 1
min, cooled and absorbance was measured at 650
nm against the reagent used as a blank. A standard
calibration plot was generated at 650 nm using
known concentrations of catechol (mg/ml). The
concentrations of phenolic content in the test
samples were calculated from the calibration plot
and expressed as mg catechol equivalent /g of
sample.

Total Flavonoids Contents: The aluminum
chloride method (Willet 2002) was used for the
determination of the total flavonoid content of the
sample extracts **. 100 pl (1 mg/ml) of different
solvent extracts were taken and made up the
volume to 3 ml with ethanol. Then 0.1ml AICl3
(10%), 0.1 ml Na-K acetate, and 2 ml distilled
water were added sequentially. The test solution
was vigorously shaken. Absorbance at 415 nm was
recorded after 40 min of incubation. A standard
calibration plot was generated at 415 nm using
known  concentrations of quercetin. The
concentrations of flavonoid in the test samples
were calculated from the calibration plot and
expressed as mg quercetin equivalent/g of sample.

Estimation of Tannins Content: Total tannins
were determined by Folin-Denis  method
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(Polshettiwar et al., 2007) *°. 200 pl of the extract
made up to 1 ml with distilled water and 0.5 ml of
FC reagent and 2.5 ml of 20% sodium carbonate
was added. The mixture was incubated for 40 min
and absorbance was measured at 725 nm. The std.
graph was prepared using tannic acid (pg/ul).

In-vitro Antioxidant Activity:

DPPH Radical Scavenging Activity: Antioxidant
as DPPH radical-scavenging activity —was
performed by the method described by Katerere
and Eloff (2005), with some modification ’. For
each determination, the stock solution (1 mg/ml)
was diluted to a dilution series (50 pg-150 pg-250
pug/ml) with respective solvents (v/v). An aliquot of
each dilution (3 mL) was mixed with a methanolic
solution of DPPH (1ml mL). The mixtures were
shaken vigorously and incubated at 37 °C in the
dark for 30 min. At the same time, a control
containing 3 ml (v/v) methanol and 1 mL
methanolic solution of DPPH was added. The
absorbance was measured at 517 nm against
methanol as a blank.

The percentage of DPPH
calculated as follows:

scavenging was

DPPH radical scavenging activity (%) = [(Abs control- Abs
sample) / Abs control] x 100

Peroxidase Activity: Guaiacol peroxidase activity
was measured according to Fielding and Hall
(1978) . This method is based on monitoring the
GPOX scavenging activity by using guaiacol as a
hydrogen donor. The reaction mixture contained 30
ul H2O, in 3 ml phosphate buffer (pH 7), 50 pl
guaiacol, and the enzyme extract in a total volume
of. GPOX activity was estimated by the increase in
the absorbance of tetra-guaiacol at 470 nm and was
expressed as micromole of guaiacol oxidized per
min at 25 °C.

RESULTS:

Preliminary Phytochemical Analysis:
Preliminary phytochemical analysis from the
different solvent extracts of the leaf of Brassica
juncea var. rugosa shows the presence of alkaloids,
flavonoids, tannins, phenols, saponins, steroids,
terpenoids, proteins, and carbohydrates. Alkaloids
were found to be absent in chloroform extracts and
petroleum ether and aqueous extracts show highest
alkaloids presence. Same as alkaloids, flavonoids
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were also found to be absent in the chloroform
extracts and showed highest with the methanolic
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extracts. Most of the plant phytochemicals were
found to be absent in the chloroform extract.

TABLE 1: PHYTOCHEMICAL ANALYSIS OF DIFFERENT SOLVENT EXTRACTS OF LEAF OF BRASSICA

JUNCEA VAR. RUGOSA

Phytochemical test Petroleum ether Ethyl acetate Chloroform Methanol Water
Alkaloids ++ + = + ++
Flavonoids + + = +++ +

Phenols - + ++ +++ +++
Saponins ++ ++ ++ ++ +
Steroids ++ ++ ++ ++ +
Tannins = + + + +
Terpenoids +++ ++ ++ +
Carbohydrates ++ ++ ++ + ++
Proteins + + = +++ +

+++ highly present, ++ moderately present, +least present, - absence

Determination of Total Proteins and
Carbohydrates: Determination of total proteins
present in the fresh leaf sample of Brassica juncea
var. rugosa was done by Bradford methods with
slight modifications using BSA as standard *2.
Amount of total proteins was found to be 2.2 mg/g.
Table 2. Total carbohydrates were estimated by
Phenol-Sulphuric method with glucose as standard
2" The amount of carbohydrates present in the
fresh leaf sample of Brassica juncea var. rugosa
was found to be 16.66 mg/g Table 2.

TABLE 2: QUANTIFICATION OF PROTEINS AND
CARBOHYDRATES OF THE FRESH LEAF SAMPLE

to be highest in aqueous extract of 15%, followed
by methanolic extract of 12%, which is then
followed by ethyl acetate extracts of 3.60%,
followed by petroleum ether extracts of 2.88% and
the lowest yield was obtained from chloroform of
0.82% Table 4.

TABLE 4: PERCENTAGE YIELD OF DIFFERENT
EXTRACTS OBTAINED FROM SOXHLET EXTRACTION
OF LEAF OF BRASSICA JUNCEA VAR. RUGOSA

Sample Percentage yield %
PE 2.88%
CH 0.82%
EA 3.60%
ME 12%
WA 15%

Sample Carbohydrates  Proteins
(mg/g) (mg/g)
Brassica juncea var. rugosa 16.66 + 2.8 2.2+0.6

Experiments were performed in triplicates and values were
represented as mean = SD

Total Alkaloids Determination: The gravimetric
determination of total alkaloids present in the leaf
of Brassica juncea var. rugosa was found to be 88
mg/1g, and total alkaloid percentage was 8.8% as
shown in Table 3.

TABLE 3: TOTAL ALKALOIDS CONTENT IN THE
DRY SAMPLE OF THE LEAF OF BRASSICA JUNCEA
VAR. RUGOSA

WHt. of

S. Sample Total alkaloids %o,
no. residue WH1. of residue x
(88mg/1g) 100/wt. of sample
1 Brassica juncea 88+ 7.73 8.8%
var. rugosa

Experiments were performed in triplicates, and the data were
expressed in mean + SD.

Extraction Yield: The percentage vyield of
different crude extracts (i.e. petroleum ether /
chloroform / ethyl acetate / methanol /water) of leaf
sample of Brassica juncea var. rugosa were found

PE- Petroleum ether, CH-chloroform, EA-Ethyl acetate, ME-
Methanol, WA- water

Total Phenolics Content: Total phenolics content
were estimated by Malik and Singh Method with
catechol as standard **. Among the different crude
extracts, the methanolic extract showed highest
phenolic content of 6.52 mg/g, followed by
aqueous extracts (5.15 mg/g), which is then
followed by ethyl acetate extracts (1.27 mg/g) and
the one with petroleum ether and chloroform
extracts showed almost same content which is 0.57
mg/g and 0.53 mg/g respectively Table 5.

Total Flavonoids Content: Total flavonoid
content was estimated by the aluminum chloride
method (Willet 2002) with quercetin as standard **.
Total flavonoids content were found to be highest
in petroleum ether extracts of 6.12 mg/g, followed
by ethyl acetate 2.41 mg/g, followed by aqueous
extract 1.53 mg/g, which is then followed by
methanol extract of 1.25 mg/g and the least
flavonoids content was found in chloroform extract
0.04 mg/g Table 6.
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TABLE 5: TOTAL PHENOLIC CONTENT OF
DIFFERENT SOLVENT CRUDE EXTRACTS OF LEAF
OF BRASSICA JUNCEA VAR. RUGOSA
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TABLE 7: TOTAL TANNINS CONTENT IN
DIFFERENT CRUDE EXTRACTS OF LEAF OF
BRASSICA JUNCEA VAR. RUGOSA

Extracts Total phenolic contents (mg/g) Extracts Total tannins content (mg/q)
PE 0.57£0.01 PE 0.52 £0.01
CH 0.53 +0.005 CH 0.48 + 0.006
EA 1.27 £0.02 EA 0.50 +0.001
ME 6.52£0.11 ME 2.64 £0.05
WA 5.15+0.19 WA 3.65+0.05

PE- Petroleum ether, CH-chloroform, EA-Ethyl acetate, ME-
Methanol, WA- water. Experiments were performed in
triplicates and the values were expressed as mean + SD.

TABLE 6: TOTAL FLAVONOIDS CONTENT IN
DIFFERENT CRUDE EXTRACTS OF LEAF OF
BRASSICA JUNCEA VAR. RUGOSA

Extracts Total flavonoids contents (mg/g)
PE 6.12 + 0.06
CH 0.04 + 0.004
EA 2.41 £ 0.06
ME 1.25+0.04
WA 1.53 +0.03

PE- Petroleum ether, CH-chloroform, EA-Ethyl acetate, ME-
Methanol, WA- water. Experiments were performed in
triplicates and the values were expressed in mean + SD.

Total Tannin Content: Quantitative estimation of
total tannin content was done by Folin-Denis
method (Polshettiwar et al., 2007) with tannic acid
as standard ™. Total tannin content was found to be
highest in water extract 3.65 mg/g, followed by
methanol extracts 2.64 mg/g, followed by
petroleum ether 0.52 mg/g, ethyl acetate 0.50 mg/g,
and chloroform 0.48 mg/g Table 7.

PE- Petroleum ether, CH-chloroform, EA-Ethyl acetate, ME-
Methanol, WA- water. Experiments were performed in triplicates
and the data were expressed in mean + SD.

Antioxidant Activity using DPPH Assay: The
free radical-scavenging activity of the Brassica
juncea var. rugosa extracts was tested through
DPPH method Akter et al., (2010) and results were
compared with ascorbic acid ’. At the concentration
of 50 pg/ml, of the different extracts which was
tested, methanol extract exhibited the highest
antioxidant activity of (79.3%), followed by ethyl
acetate (41.16%), petroleum ether (40.33%) and
chloroform extract (10.3%), respectively at the
same concentration Fig. 1. At concentration of 150
pg/ml, highest antioxidant activity was shown by
methanol extracts (86.353%), ethyl acetate 52.3%,
petroleum ether 50.2%, water 34.07% and
chloroform extract 10.12% respectively Fig. 1. At
concentration of 250 pg/ml, methanol extract
showed 90.32%, ethyl acetate 56.133%, petroleum
ether 55%, water 35.003%, chloroform 13.89%
respectively Table 8.

TABLE 8: DPPH RADICAL SCAVENGING ACTIVITY OF DIFFERENT EXTRACTS OF VARIOUS CONC. OF

LEAF OF BRASSICA JUNCEA VAR. RUGOSA

Conc. (ug/ml) PE CH EA ME WA AA
50 40.33% 10.3% 41.16% 79.3% 34.15% 97.2333%
150 50.2% 10.12% 52.3% 86.353% 34.0766% 98.8166%
250 55% 13.89% 56.133% 90.32% 35.003% 99.25633%

Experimental results are means + SD of three parallel measurements.

DPPH antioxidant

S0ug

1S0ug

Different conc, of extracts

CH mEA rAE Whha Ab

250ug

FIG. 1: PERCENTAGE OF DPPH ANTIOXIDANT ACTIVITY OF DIFFERENT EXTRACTS OF VARIOUS CONC. OF
LEAF OF BRASSICA JUNCEA VAR. RUGOSA WITH REFERENCE TO ASCORBIC ACID. Experiments were performed in
triplicates and the data were expressed in mean + SD. PE- Petroleum ether, CH-chloroform, EA-Ethyl acetate, ME-Methanol, WA-

water, AA- Ascorbic acid.
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Fercentage %ore

petroleum ether ethy acetate

antioxidant activity

chloroform
Extracts-

o .

methanal water

FIG. 2: FREE RADICAL-SCAVENGING ACTIVITY OF THE EXTRACTS FROM BRASSICA JUNCEA VAR.
RUGOSA LEAVES AT 250 pg/ml CONCENTRATION BY DPPH METHOD. EACH SAMPLE WAS ASSAYED IN
TRIPLICATE FOR EACH CONCENTRATION. Experimental results are means = SD of three parallel measurements.

Peroxidase Activity: Guaiacol peroxidase activity
was measured according to Fielding and Hall
(1978) *°. At 50 pl of the plant, leaf extracts
peroxidase activity was found to be 22.512, and the
time is taken for the reaction was 22.21 sec Table
9.

TABLE 9: PEROXIDASE ACTIVITY IN 1 g LEAF
EXTRACTS OF BRASSICA JUNCEA VAR. RUGOSA

Sample Concentrations Time taken EA=
of extract taken 0.05 -0.1 At 500/At
Brassica 50ul (in 1g leaf 22.21 sec 22.512
juncea var. sample)
rugosa
DISCUSSION: Preliminary qualitative

phytochemical analysis of the different successive
crude extracts of leaf of Brassica juncea var.
rugosa revealed the presence of alkaloids,
flavonoids, proteins, carbohydrates, phenols,
saponins, steroids, tannins, terpenoids. These
secondary metabolites are reported to have many
biological and therapeutic properties, so this
species is expected to have many medicinal uses '*
1 The phytochemical properties and antioxidant
potential of Brassica plants make them the
preferred  candidates  for  nutritional and
pharmaceutical applications. Due to the presence of
these compounds, Brassica plants show biological
activities against various diseases and have been
found to be effective in treating various diseases in
human .

The plant also shows presence of high carbohydrate
and protein. Since carbohydrates and proteins are
nutritional compounds presence of these showed
that the plant is very good for consumption as it has
a high nutritional quality. These days acquiring a
plant-based diet has become very popular, for

moral reasons, yet in addition to ecological
supportability, and wellbeing reasons 2. Proteins
are the building blocks of our body. They are used
to build and repair tissues. Plant-based proteins are
believed to have lower fat and cholesterol and
g)zrovide fiber and other health-promoting nutrients

The main source of energy for our body is
Carbohydrates, and they have fiber. Eating food
with fibre can prevent stomach or intestinal
problems, such as constipation and additionally
helps in bringing down glucose level and
cholesterol level % %*. Including this plant in one’s
balance diet will surely benefit human health in
many ways.

The leaves of Brassica juncea var. rugosa showed
8.8% of alkaloids. Alkaloids in plants help in
protection against destruction by certain pathogens.
The therapeutic properties of alkaloids are very
differing. Morphine which is a powerful narcotic
used for the relief of pain. Codeine, which is found
in the opium poppy, is an excellent analgesic that is
relatively non-addictive ®2’. Since, the plant
showed the presence of high alkaloids, it can be
concluded that this particular Brassica juncea var.
rugosa also has high medicinal properties which
can be further studied as a potential candidate for
production of medicines.

The total phenolic content of the extracts from
leaves of B. juncea var. rugosa was determined by
Folin-Coicalteu method '* and the results are
expressed as equivalents of catechol. Among the
five extracts, methanol extract had the highest
amount of phenolic compounds followed by
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chloroform, ethyl acetate, water, and petroleum
ether. These phenolic compounds are one of the
main secondary metabolites present in the plant.

They have been reported to have many biological
effects on the plants as well as other living
organisms. They help in the growth and
reproduction of plants and are produced as a
response for defense against pathogens 2.
Presence of these phenolic contents can be related
to the antioxidant properties. Present-day
researchers are now reliably prescribing to take
Brassicaceae vegetables specifically, for helping
patients experiencing, or inclined to, diabetes and
related  psychological  wellness  conditions.
However, not much effort has been given in
designing and developing a proper well
standardized pharmacolo%ical products, especially
suited for such purposes *'. So, with further study
and analysis this plant can be used as modern
traditional ayurvedic medicines.

For flavonoids, among the different extracts
petroleum ether shows highest total flavonoids
content followed by ethyl acetate followed by
water, methanol, and chloroform. These
compounds possess a broad spectrum of chemical
and biological activities including radical
scavenging properties 33, For tannins, which is
calculated by taking tannic acids as STD. The
different extracts give different concentration level
of tannins. Among the 5 solvents, extracts
chloroform shows the highest followed by water,
methanol, petroleum ether, and ethyl acetate.
Tannins are polyphenolic compounds that are
present in various parts of plants. The consumption
of tannins rich food will offer a lot of remedial and
beneficial effects on human being. The tannin can
also be used as drugs for healing the burning injury
and for blood clothing *°.

For in-vitro antioxidant activity, the extracts
exhibited a concentration-dependent antiradical
activity by inhibiting DPPH radical. Of the
different extracts, methanol extract exhibited the
highest antioxidant activity of 90.32% at 250 pg/ml
concentration, followed by ethyl acetate (56.133%),
petroleum ether 55%, water 35% and then
chloroform extract 13.89%, respectively at the
same concentration.  Antioxidants are the
compounds which prevent the oxidation of the

E-ISSN: 0975-8232; P-ISSN: 2320-5148

biomolecules by reducing the oxidizing agents.
These compounds have the ability to scavenge the
free radicals and they can minimize the oxidative
stress which is produced during the redox reactions
and helps in preventing the oxidative damage to
plants and other living organisms " 8. In humans
antioxidants help in the prevention of coronary and
vascular diseases and tumor formation *°.

Since the present plant Brassica juncea var. rugosa
shows high antioxidant properties the plant can be
consumed as supplements for the prevention of
cancer, vascular disease, and anti-aging. The free
radical scavenging potential of plant solvent
extracts can be interrelated to the present high
phenolic compounds in more polar solvents. More
polar solvents can often extract antioxidant
compounds in higher quantities ® 2°. Antioxidant
properties can also be related to the presence of
polyphenol  compounds.  These  polyphenol
compounds are believed to help in the higher
antioxidant properties ”. In the case of the present
study high polarity solvent, i.e. methanol showed
highest phenolic contents and highest properties as
compared to other polar solvent and nonpolar
solvents like petroleum ether, chloroform, and ethyl
acetate.

So the plant can be further studied and used as a
potential candidate for the manufacturing of drugs
which are useful in chemotherapy. The plant also
showed good percentage of peroxidase activity so
intake of this plant will help in the activity of
scavenging Reactive oxygen species as peroxidase
are the compounds which help in conversion of
toxic H,0O, into water making it nontoxic to plants
and human *’. It can serve as a potential tool in
biocatalysis.

CONCLUSION: The plant Brassica juncea var.
rugosa showed the presence of many
phytochemical compounds. These Phytochemical
compounds are also known as plant secondary
metabolites and are reported to have many
biological and medicinal properties, so this species
is expected to have many therapeutic uses and can
be further studied for the production of
pharmaceutical drugs. The plant showed very high
nutritional contents. It showed presence of high
proteins, carbohydrates. With the presence of all
these plant Brassica juncea var. rugosa can be
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proved as a healthy plant for consumptions and it
can be added to one’s balanced diet and can be
taken as a food dietary supplements which will
improve our body health in many ways.

The plant also showed high antioxidant properties.
Antioxidants help in the prevention of cellular
damage, by neutralizing the free radicals. So, this
plant can also be used as a potential product for the
manufacturing of drugs which are useful in
chemotherapy. The main purpose of this present
study is also to find out the new natural antioxidant
sources from Brassica juncea var. rugosa. With the
presence of high peroxidase activity in this plant,
we can say that this particular Brassica plant can be
utilized for the generation of industrially accessible
plant peroxidase which will help the plants and
humans in various ways.

ACKNOWLEDGEMENT: The authors are
grateful to the Department of Life Sciences,
CHRIST (Deemed to be University) for the support
to carry out the work.

CONFLICTS OF INTEREST: The authors
hereby declare no conflict of interest in the
publication of this paper.

REFERENCES:

1. Nongmaithem N and Rebika Y: Report of Turnip mosaic
virus occurrence in broad-leaved mustard (Brassica juncea
var. Rugosa) from Manipur, India. International Journal of
Microbiology 2018; 10(5): 1191-92.

2. Singh A, Singh RK and Sureja AK: Cultural significance
and diversities of ethnic foods of Northeast India. Indian
Journal of Traditional Knowledge 2007; 6(1): 79-94.

3. Parikh H and Khanna A: Pharmacognosy and
phytochemical analysis of Brassica juncea seeds.
Pharmacognosy Journal 2014; 6(5): 47-54

4. Chauhan PK, Jaryal M, Kumari K and Singh M:
Phytochemical and in-vitro antioxidant potential of
aqueous leaf extracts of Brassica juncea and Coriandrum
sativum. International Journal of Pharmaceutical Sciences
and Research 2012; 3: 2862-65.

5. Swamy MK, Arumugam G, Kaur R, Ghasemzadeh A,
Yusoff MM and Sinniah UR: GC-MS based metabolite
profiling, antioxidant and antimicrobial properties of
different solvent extracts of Malaysian Plectranthus
amboinicus leaves. Evidence-Based Complementary and
Alternative Medicine 2017; 1-10.

6. Dhawan D and Gupta J: Comparison of different solvents
for phytochemical extraction potential from Datura metel
plant leaves. Inter J of Biological Chem 2017; 17-22.

7. Jung WS, Chung IM, Kim SH, Kim MY, Ahmad A and
Praveen N: In-vitro antioxidant activity, total phenolics
and flavonoids from celery (Apium graveolens) leaves.
Journal of Medicinal Plants Research 2011; 5(32): 7022-
30.

International Journal of Pharmaceutical Sciences and Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Senguttuvan J, Paulsamy S and Karthika K: Phytochemical
analysis and evaluation of leaf and root parts of the
medicinal herb, Hypochaeris radicata L. for in-vitro
antioxidant activities. Asian Pacific Journal of Tropical
Biomedicine 2014; 4: S359-S367.

Bania | and Mahanta R: Evaluation of peroxidases from
various plant sources. International Journal of Scientific
and Research Publications 2012; 2(5): 1-5.

Kamal AM, Chowdhury KAA, Shill LK, Hossain MR,
Islam N and Anaytulla IA: Phytochemical screening,
cytotoxic and thrombolytic activity of extract of Brassica
oleracea flower (cauliflower). Global Journal of
Pharmacology 2015; 9: 115-20.

Sumithira G and Kumar GPS: In-vitro preliminary
phytochemical analysis and pharmacological screening for
antioxidant and antidiabetic potentials of Orthosiphon
glabratus Benth leaf in different solvent fractions. Int J
Pharm Sci & Res 2019; 10(7): 3257-65.

Hossain MD, Ahmed KU, Chowdhury FN, Roksana KM,
Islam S and Barman A: Experimental study on grain
weight, moisture, ash, carbohydrates, protein, oil, total
energy and minerals content of different varieties of
rapeseed and mustard (Brassica spp.) International Journal
of Scientific and Res Publications 2015; 5(12): 394-00.
Stankovic MS: Total phenolic content, flavonoid
concentration and antioxidant activity of Marrubium
peregrinum L. extracts. Kragujev Journal of Science 2011;
33:63-72.

Farhat MB, Landoulsi A, Chaouch HR, Sotomayor JA and
Maria JJ: Characterization and quantification of phenolic
compounds and antioxidant properties of Salvia species
growing in different habitats. Industrial Crops and
Products 2013; 49: 904-14.

Wadkar GH and Sayyad FJ: Pharmacognostic,
physicochemical and phytochemical investigation of root
bark of Caesalpinia bonducella. International Journal of
Pharmacognosy and Phytochemical Research 2017; 9(1):
26-30.

Prakasha A and Umesha, S: Biochemical and molecular
variations of guaiacol peroxidase and total phenols in
bacterial wilt pathogenesis of Solanum melongena.
Biochemistry & Analytical Biochemistry 2016; 5: 292.
Achi N, Onyeabo C, Ekeleme-Egedigwe CA and
Onyeanula JC: Phytochemical, proximate analysis, vitamin
and mineral composition of aqueous extract of Ficus
capensis leaves in South-Eastern Nigeria. International
Journal of Biological Chemistry 2017; 7(03): 117-22.
Danlami U, OrishadipeAbayomi T and Lawal DR:
Phytochemical, nutritional and antimicrobial evaluations
of the aqueous extract of Brassica nigra (Brassicaceae)
seeds. American Journal of Applied Chemistry 2016; 4:
161-63.

Kamal AM, Chowdhury KAA, Shill LK, Hossain MR,
Islam N and Anaytulla IA: Phytochemical screening,
cytotoxic and thrombolytic activity of extract of Brassica
oleracea flower (cauliflower). Global Journal of
Pharmacology 2015; 9: 115-20.

Lakshmi DS and Shalini JV: In-vitro antioxidant studies of
fresh Brassica oleracea and the characterization of its
bioactive compounds using Fourier transform infrared
spectroscopy  (FTIR). Journal of Chemical and
Pharmaceutical Research 2016; 8(5): 900-05.

Long-Ze L and James MH: Phenolic component profiles of
mustard greens, yu choy, and 15 other Brassica vegetables.
JAgric Food Chem 2010; 58(11): 6850-57.
Ahongshangbam SK and Devi GAS: Proximate analysis
and mineral (elemental) composition of certain spices of

350



Moirangthem and Praveen, IJPSR, 2020; Vol. 11(1): 343-351.

23.

24.

25.

26.

27.

28.

29.

Manipur, India. International Research Journal of
Pharmacy 2017; 8(1): 27-32.

Bhattarai BP, Shing KP, Shakya SM, Khatri-Chhetri GB
and Khadka YG: Effects of organic and conventional
nutrient management on post harvest status of broad leaf
mustard (Brassica juncea var. Rugosa)’. International
Journal of Horticulture and Agriculture 2016; 3(2): 1-4.
Indrayan AK, Sharma S, Durgapal D, Kumar N and
Kumar M: Determination of nutritive value and analysis of
mineral elements for some medicinally valued plants from
Uttaranchal. Current Science 2005; 89(7): 1252-55.

Padma R, Parvarthy NG, Renjith V and Rahate KP:
Quantitative estimation of alkoloids, tannins, phenols and
antioxidants activity of methanolic extracts of Imperata
cylindrical. International Journal of Research in
Pharmaceutical Sciences 2013; 4(1): 73-77.

Srikanth M, Devi B, Kotirataiah K, Ramanjaneyulu M and
Sulthana PN: Phytochemical screening and in-vitro
antioxidant activity of Peristrophe paniculata. Herb Med
2018; 4(1): 1.

Kittakoop P, Mahidol C and Ruchirawat S: Alkaloids as
important scaffolds in therapeutic drugs for the treatments
of cancer, tuberculosis, and smoking cessation. Curr Top
Med Chem 2014; 14(2): 239-52.

Sameeh MY, Mohamed AA and Elazzazy AM:
Polyphenolic contents and antimicrobial activity of
different extracts of Padina boryana Thivy and
Enteromorphasp marine algae. Journal of Applied
Pharmaceutical Science 2016; 6(9): 87-92.

Ferreres F, Valentdo P, Llorach R, Pinheiro C, Cardoso L
and Pereira JA: Phenolic compounds in external leaves of
tronchuda cabbage (Brassica oleracea L. var. costata DC).

30.

31.

32.

33.

34.

35.

36.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Journal of Agricultural and Food Chemistry 2005; 53:
2901-07.

Singh KL, Singh LR, Devi PG, Devi NR, Singh LS and
Bag GC: Comparative study of phytochemical constituents
and total phenolic content in the extracts of three different
species of genus Hedychium. Int J Pharm Tech Res 2013;
5(2): 601-06.

Yokozawa T, Kim HY, Cho EJ, Yamabi N and Choi JS:
Protective effects of mustard leaf (Brassica juncea) against
diabetic oxidative stress. J Nutr Sci Vitaminol 2003; 49(2):
87-93.

Rajesh BR, Potty VP and Sreelekshmy SG: Study of total
phenol, flavonoids, tannin contents and phytochemical
screening of various crude extracts of Terminalia catappa
leaf, stem bark and fruit. International Journal of Applied
and Pure Science and Agriculture 2016; 2(6): 291-96.

Bag GC, Devi PG and Bhaigyabati T: Assessment of total
flavonoid content and antioxidant activity of methanolic
rhizome extract of three Hedychium Species of Manipur
Valley. Int J Pharm Sci Rev Res 2015; 30(1): 154-59.
Naima J, Islam MR, Proma NM, Afrin SR, Hossain MR
and Hossain MK: Phytochemical screening and
antinociceptive activity of Mimosa diplotricha leaves. Int J
Pharm Sci & Res 2019; 10(8): 3679-84.

Ramasamy M, Arumugam VA, Kumar S and Pushpa:
Phytochemical and in-vitro antidiabetic activity of Psidium
guajava leaves. Pharmacognosy J 2016; 8(4): 39294.
Kalita D and Jayanty SS: Comparison of Polyphenol
Content and Antioxidant Capacity of Colored Potato
Tubers, Pomegranate and Blueberries. J Food Process
Technol 2014; 5: 358.

How to cite this article:
Moirangthem L and Praveen N: Phytochemical analysis and antioxidant activity studies of leaf of Brassica juncea var. Rugosa through
sequential solvent extraction. Int J Pharm Sci & Res 2020; 11(1): 343-51. doi: 10.13040/IJPSR.0975-8232.11(1).343-51.

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google

Playstore)

International Journal of Pharmaceutical Sciences and Research

351



