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Phytochemical profiling of the leaves of Brassica juncea L. using GC-MS
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Brassica juncea L. is a source of several phytochemicals of economic importance. The aim
of the present study was to identify active phytochemicals from the leaves of 60 days old
plants after extraction with different solvents. Number of phytochemicals detected were 51
(chloroform), 48 (ethyl-acetate), 40 (methanol), 33 (petroleum ether), and 28 (n-hexane).
The major compounds identified were benzenepropanoic acid, 3,5-bis(1,1-dimethylethyl)4-hydroxy-, methyl ester (22.98%, in methanol), n-eicosane (26.69%, in ethyl acetate),
n-pentacosane (50.0%, in chloroform) and n-tetratetracontane (42.47 and 49.19%, in petroleum
ether and n-hexane respectively). In all of the extracts, it was observed that compounds which
belonging to alkane group dominated the most, followed by carboxylic acids containing fatty
acids.

Keywords
GC-MS
Brassica juncea
Phytochemical profiling
Leaf extract

Introduction
Brassica juncea L. commonly known as Indian
mustard belongs to family brassicaceae. B. juncea is
an economically important plant widely used as an oil
source, a green vegetable and also having a medicinal
value. This species has been described in traditional
remedies in the ancient literature (Manohar et al.,
2009). Indian mustard is consumed as leafy vegetable
and is a source of various micronutrients as well as
antioxidants, vitamin c and e, β-carotenoids etc. B.
juncea is believed as eco-friendly source for various
nutraceuticals or drugs which are used to prevent and
cure of wide range of non-communicable diseases in
present time (Kumar et al., 2011). Food preparation
of Indian mustard leaves is helpful in lowering the
cost for diabetic patients suffering with comorbid
anxiety disorders (Thakur et al., 2013). Plants of genus
Brassica are also known for the production of various
volatile organic compounds like ketones, aldehydes,
esters, alcohols, terpenes and glucosinolates. These
volatile compounds help in pollination by attracting
various insects and animals, as well as they protect
plants from herbivorous attack (Kessler and Baldwin,
2002). B. juncea is reported to produce bio-chemicals
including glycosides, flavonoids, phenols, sterols,
triterpene alocohols, proteins and carbohydrates (Lie et
al., 2000; Yokozawa et al., 2002; Das et al., 2009; Jung
et al., 2009). Methanolic extracts of B. juncea leaves
were observed to possess antihyperglycemic activity
(Manohar et al., 2009; Rahmatullah et al., 2010;
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Valavala et al., 2011). Dried methanolic extracts were
found to reduce diabetes related mental health problem
(Kumar et al., 2011; Thakur et al., 2013). The leaves
of B. juncea are utilized to produce medicines which
act as stimulants, diuretics and expectorants (Farrell
et al., 1985). Indian mustard is also known for its
therapeutically pharmacological uses due to its active
bio-constituents (Kumar et al., 2011). Glucosinolates
and isothiocyanates are reported to be very active in
B. juncea (Hill et al., 1987; McNaughton and Marks,
2003) which act as anti-cancerous and anti-microbial
compounds (Luciano and Holley, 2009; Okulicz,
2010; Zhang et al., 2010). Leaves of Indian mustard
were also reported to have anti-depressant effects
during diabetes (Thakur et al., 2014). The presence
of different brassinosteroids namely castasterone,
teasterone, 24-epibrassinolide and typhasterol
have been reported from B. juncea (Kanwar et al.,
2015). 24-epibrassinolide is reported to enhance
the phytochemical biosynthesis in B. juncea under
imidacloprid pesticide stress (Sharma et al., 2015a,
2015b). Keeping in view the edible and medicinal
value of B. juncea L., the present study is focused on
the identification of various active bio-chemicals from
the leaves of 60 days old plants using GC-MS.

Materials and Methods
Plant material
Seeds of B. juncea L. variety RLC-1 were
procured from Punjab Agricultural University,

548

Sharma et al./IFRJ 24(2): 547-551

Table 1. Phytochemical profiling of chloroform extracts
of 60 day old leaves of B. juncea L. plants by GC-MS

Ludhiana, India, and were grown in pots.
Sample preparation
For phytochemical profiling, 1 g of 60 days
old leaves were separately extracted with 50 ml
of methanol, ethyl acetate, chloroform, petroleum
ether and n-hexane. The extracts were dried at 50oC
using rotary evaporator and the residues were further
reconstructed to 2 ml with respective solvents.

Table 2. Phytochemical profiling of ethyl-acetate
extracts of 60 day old leaves of B. juncea L. plants by
GC-MS

Analysis by GC-MS
The extracts of B. juncea L. leaves were analysed
using Shimadzu GCMS-QP2010 Plus. Helium gas
was used as carrier gas, the injection temperature
was set at 280oC, initial column temperature was
70oC, held for 6 minutes before increased to 250oC
and then 300oC at the rate of 10oC/min. and was held
for 10 minutes respectively. Injection mode set was
split with 1 minute sampling time, linear flow control
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mode, 110.8 KPa pressure, 38.9 ml/min total flow
and 1.71 ml/min column flow, 47.2 cm/sec linear
velocity, analytical column used was DB-5ms with
30 m length and 0.25 mm id. Ion source temperature
was 250oC and interface temperature was 290oC.
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Table 3. Phytochemical profiling of methanolic extracts
of 60 day old leaves of B. juncea L. plants by GC-MS

Identification of the phytochemicals
Phytochemicals detected were compared with
National Institute of Standard and Technology
(NIST08s) and Wiley7 library using mass spectra.
Results and Discussion
GC-MS analysis of 60 days old B. juncea L. leaves
by using different solvents resulted in the detection
of number of phytochemicals. In chloroform, a
maximum number of 51 compounds were detected,
followed by 48, 40, 33, and 28 compounds in ethylacetate, methanol, petroleum ether and n-hexane
extracts respectively. Oleic acid and linolenic acid
were found to be present in all the extracts. The main
compounds detected in chloroform extract (Table 1)
were n-pentacosane (50.0%, RT 27.82), gamolenic
acid (6.80%, RT 20.43) and tetrapentacontane,
1, 54-dibromo (5.30%, RT 30.66). The major
compounds identified in ethyl-acetate extract (Table
2) were n-eicosane (26.69%, RT 27.80), 5-eicosene
(E) (8.18%, RT 17.16) and 9-octadecene (E) (7.95%,
RT 18.83). In methanolic extract (Table 3), main
phytochemicals detected were benzenepropanoic
acid, 3,5-bis(1,1-dimethylethyl)-4-hydroxy, methyl
ester (22.98%, RT 18.38), cis,cis,cis-7,10,13hexadecatrienal (12.42%, RT 20.43) and eicosanoic
acid (7.87%, RT 18.83). The major compounds
identified in petroleum ether extract (Table 4) were
n-tetratetracontane (42.47%, RT 27.81), cis,cis,cis7,10,13-hexadecatrienal (14.61%, RT 20.46) and
pentadecanoic acid (11.24%, RT 18.86). Main
compounds detected in n-hexane extracts (Table
5) were n-tetratetracontane (49.19%, RT 27.83),
alpha-linolenic acid (12.30%, RT 20.48) and 2L,4Ldihydroxyeicosane (6.22%, RT 30.67).
Most of the detected compounds are biologically
active and are known to strengthen the plant defence
system as these are part of plant protective compounds
like phytoanticipins and phytoprotectants (Hossain
et al., 2006; Shah and Hossain, 2014; Hossain and
Shah, 2015). Present study gives a base line data of
the phytochemicals present in B. juncea L. plants.
Conclusion
GC-MS analysis of the leaves of B. juncea L.

by using different organic solvents resulted in the
detection of 132 different compounds. In chloroform
extracts, the compounds detected were maximum as
compared to the n-hexane extracts where compounds
detected were minimum.
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Table 4. Phytochemical profiling of petroleum ether
extracts of 60 day old leaves of B. juncea L. plants by
GC-MS
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