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ABSTRACT

Brassica juncea L. (Brassicaceae) is widely used in making mustard oil. The petroleum ether extract of
the seeds of this plant found to contain appreciable levels of secondary metabolites including phenolics,
flavonoids, tannins and alkaloids that might be attributed to the good antioxidant activity of this extract. The
extract exhibited broad antimicrobial activity against the tested pathogenic strains including Staphylococcus
aureus, Bacillus subtilis, Pseudomonas aeruginosa, Klebsiella pneumonia, Candida albicans, Escherichia coli
and Proteus vulgaris. 10 compounds were identified in the petroleum ether extract of Brassica juncea (L.) seeds
using gas chromatography- electron ionization mass spectrometry (GC-EIMS) analysis. The identified
constituents were  9,19-Cyclolanost-24-en-3-ol, acetate, (3.beta)- Cycloartenyl acetate (34.77%), 3-
Methylpentane (25.26%), Methyl cyclopentane (15.44%), octadec-9-enoic acid (oleic acid) (9.02%), Allyl
isothiocyanate (3.43%), 3-Butenyl isothiocyanate (3.38%), hexanal (Caproaldehyde) (3.14%) and nonacosane
(0.95%). In conclusion, Brassica juncea seeds could be used as valuable source of active constituents that possess

remarkable biological activity and could be used in the field of medicine.
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INTRODUCTION

The class Brassica includes in excess of 150 species
that are developed everywhere throughout the world as
oilseeds yields and vegetables. Brassica juncea is out of these
significant plants that is known for its dietary and restorative
impacts (Rahman et al., 2018; Nawaz et al., 2018). The leaves
just as the seeds of this mustard assortment are consumable,
and different therapeutic employments of its seeds are likewise
notable.

Brassica juncea has a place with the cruciferae
(Brassicaceae) plant family, ordinarily known as mustard
family. It has light green foliage, with a couple of hairs on the
main leaves and leaf sharp edges that end well up the petiole.
Develop plants develop to a tallness of one to two meters.
The lower leaves are profoundly lobed while the upper leaves
are tight and whole. The inflorescence is a prolonged raceme
and the blossoms are light yellow and open logically upwards
from the base of the raceme. The seeds are round and could
be yellow or darker (Flora of China, 2015; OECD, 2016). It
is local to India, Cocos Islands notwithstanding China (PIER,
2018; Missouri Botanical Garden, 2019) and acquainted with
most nations everywhere throughout the world including
Egypt and Iraq (Warwick and Francis, 1994).

Brassica juncea is known to deliver a few classes of
bioactive phytochemicals including glycosides, flavonoids,
phenolic mixes, sterols and terpenoids, proteins furthermore,
sugars (Ogidi et al., 2019). Together with glucosinolates,
various polyphenolic auxiliary metabolites of Brassica juncea
are frequently viewed as its significant treatment important
bioactive segments (Barakat et al, 2009; Dubie et al., 2013).
Brassica juncea seeds are broadly utilized in practically all
customarily known frameworks of medication and its oils are
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engaged with their malignant growth preventive impacts
(Ogidi etal., 2019).

This research was designed to determine the major
secondary metabolites present in the petroleum ether extract
of Brassica juncea (Brown mustard) seeds and to estimate
their antioxidant and antimicrobial activity of this extract in
addition to structural elucidation of the the components
responsible for its activity using the appropriate spectroscopic
technique.

MATERIALS AND METHODS
Preparation of the plant extracts:

15 grams of Brassica juncea seeds were extracted
using 150 ml petroleum ether for 3 hours using a Soxhlet
apparatus. The extracts were filtered and evaporated under
vacuum to dryness using rotary evaporator. The crude extracts
were kept in refrigerator to be ready for any further
investigations.

Determination of the active secondary metabolites:
Total phenolics:

Phenolics content in the extract was measured using
Folin Ciocalteu assay developed by Lin and Tang (2007) and
expressed as milligram gallic acid equivalent/gram air dried
seeds.

Total flavonoids:

Flavonoids content in the tested extract was measured
using aluminum chloride colorimetric assay developed by
Chang et al., (2002) and expressed as milligram quercetin
equivalent / gram air dried seeds.

Total alkaloids:

Total alkaloids content in the studied plants were

measured using 1,10-phenanthroline method described by
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Singh et al., (2004). and expressed as milligram colchicines
equivalent / gram dried seeds.

Evaluation of antioxidant activity:

DPPH assay:

The antioxidant potential of the extracts was
estimated using the DPPH radical scavenging assay
described by Liyana-Pathirana & Shahidi, (2005). The
remaining DPPH" percentage of each tested concentration of
the studied extracts at the steady state was estimated as
follows:

% DPPH’ remaining = % DPPH’ sample/% DPPH" blank x 100

These values were graphed against mg of seeds
extract to show the concentration of the extract as antioxidant
necessary to decrease the initial DPPH™ concentration by
50% (ICsg). Ascorbic acid was used as reference.

Screening of the antimicrobial activity:
Disc diffusion assay:

The antimicrobial activity of the petroleum ether
seeds extract was estimated using filter paper disc assay
(Murray et al., 1995).

Tested organisms:

Staphylococcus aureus, Bacillus subtilis,
Pseudomonas aeruginosa, Klebsiella pneumonia, Candida
albicans, Escherichia coli and Proteus vulgaris.

GC-MS analysis:

The fatty content of the petroleum ether extract of
Brassica juncea was isolated, identified and quantified on a
Shimadzu GC-17A gas chromatograph (Shimadzu Corp.,
Kyoto, Japan), coupled with a Shimadzu mass spectrometer
detector (GC-MS QP-5050A). The GC-MS system was
equipped with a TRACSIL Meta X5 column. The relative
concentration of each compound in the essential oil was
quantified according to the peak area integrated by the analysis
program.

RESULTS

This research was a trial to  extract, characterize
the essential oils components, to analyze the phytochemical
constituents and to test the antimicrobial activity of Brassica
juncea seeds petroleum ether extract.

The phytochemical analysis of petroleum ether
extract of Brassica juncea seeds revealed the presence of
medicinally active metabolites including alkaloids, tannins,
phenolics and flavonoids. These active compounds were
quantitatively analyzed and the results obtained revealed that
the plant contains appreciable levels of these secondary
metabolites. The extract also found to be furious with fatty
content as it contains 11.5% fats as illustrated in Table (1).
Table 1. Secondary metabolites and total fats in B. juncea

seeds extract.

: B. juncea
Metabolites (Petroleurr{ ether extract)
Alkaloids(mg colchicines equivalent/ 750
gram dried seeds) )
Phenolics (mg gallic acid equivalent/ 2457
gram dried seeds) )
Flavonoids(mg quercetin equivalent/ 6.79
gram dried seeds) )
Tannins (mg gallic acid equivalent/ 485
gram dried seeds) )
Total fat (mg fats/gram dried seeds) 115

The petroleum ether extract exhibited good
antioxidant scavenging activity as illustrated in table 2 and
figure 1. Vitamin C was used as the reference compound.
The antioxidants scavenging activities for DPPH are

attributed to the hydrogen-donating capabilities of the
antioxidant compounds present in the extract. It was recorded
in literature that the presence of phenolic substances
including flavonoids and tannins were responsible for the
antioxidant activity of the plant extracts (Loganayaki et al.,
2013; Mustafa et al., 2019). They may be of the main
constituents that contribute to the antioxidant activity
observed in this study.
Table 2. Antioxidant scavenging activity of the petroleum
ether extract prepared from Brassica juncea

using DPPH assay.
DPPH Conc. % remaining % of IC
(mg/ml) DPPH scavenging %0
0.625 44,58 55.42
0.3125 60.93 39.07
0.156 77.10 229 0.515
0.078 83.97 16.03
0.039 87.18 12.82
Ascorbic acid 0.024
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Figure 1. The exponential curve used for calculation of 1Cs,

The antimicrobial activity of the liaht petroleum ether
extract was tested usina Staphvlococcus aureus. Bacillus
subtilis, Pseudomonas aeruainosa, Klebsiella pneumonia,
Candida albicans, Escherichia coli and Proteus vulgaris. The
tested petroleum ether extract showed significant zones of
inhibition in comparison with streptomycin as standard
antibiotic in a dose-dependent manner against most of the
tested microorganisms as illustrated in table (3).

Table 3. Antimicrobial activity of Brassica juncea
petroleum ether extract using disc diffusion
assay.

Microorganisms

Brassica juncea extract Streptomycin

Staphylococcus aureus 18 11
Bacillus subtilis 175 15
Pseudomonas aeruginosa 12 11
Klebsiella pneumonia 9 -ve
Candida albicans 185 13
Proteus vulgaris 14 -ve
E. coli 95 -ve

“Values indicate zone of inhibition in mm and include filter paper disk
diameter (6 mm); “-ve”: no inhibition”

It has been reported in the literature that the major
groups responsible for the antimicrobial activity of the plant
extracts are phenolics, tannins, flavonoids, terpenoids,
essential oils, alkaloids, lectins, and polypeptides (Mittal and
Jaitak, 2019; Othman et al., 2019). This may approve that the
phvtochemical components present in Brassica juncea
petroleum ether extract.

According to gas chromatography (GC)/EIMS
analysis, 10 compounds were identified in the produced
extract constituting 99.37% by weight of the B. juncea
petroleum ether extract. All the identified components are
presented in Table 4. The main components were 9,19-
Cyclolanost-24-en-3-ol, acetate, 3.beta-Cycloartenyl acetate
(34.77%), 3-Methylpentane (25.26%), Methyl cyclopentane
(15.44%), octadec-9-enoic acid (oleic acid) (9.02%), Allyl
isothiocyanate (3.43%), 3-Butenyl isothiocyanate (3.38%),
hexanal (Caproaldehyde) (3.14%) and nonacosane (0.95%).
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Table 4. Composition of the essential oil and fatty

constituents present in Brassica juncea
petroleum ether extract.
No, Identified Molecular Area
" compound weight %
1 Methyl P/clopentane 8416 1544
2 3-Methylpentane 86.18 25.69
3 Allyl isothiocyanate 99.11 3.38
4 Hexanal ﬁCaproaIdehyde) 10016 314
5 3-Butenyl isothiocyanate 11318 343
6 Phen I isothiocyanate 13519 041
7  Octadec-9-enoic acid (oleic acid) 28255 9.02
8 2Norglcolsa;]ne i 35-bis( 408.79 095
4-Cyclohexadien-1-one,3,5-bis(1,1-
) gty e o o
clolanost-24-en-3-ol, acetate,3.beta-
10 Cycloartenyl acetate 468.75  34.T1
Total  99.37
CONCLUSION

In conclusion, B. juncea studied here can be seen as
a potential source of useful drugs. The presence of these
phytochemicals justifies the traditional medicinal uses of
these seeds. The results from this study in addition to those
from previous studies could be considered as a reference to
the essential oils constituents, fatty content, antioxidant and
antimicrobial activity of Brassica juncea with biologically
active and stable components

REFERENCES

Chang, C. C.; Yang, M. H.; Wen, H. M. and Chem, J. C. (2002).
Estimation of total flavonoid content in propolis by two
complementary colorimetric methods. Joumal of Food
and Drug Analysis, 10, 178-182.

Dubie J, Stancik A, Morra M, Nindo C. (2013). Antioxidant
extraction from mustard (Brassica juncea) seed meal
using high-intensity ultrasound. J Food Sci., 78:542-8.

Flora of China Editorial Committee. (2015). Flora of China. St.
Louis, Missouri and Cambridge, Massachusetts, USA:
Missouri Botanical Garden and Harvard University
Herbaria. http:/Amww.efloras.org/ flora_
page.aspx?flora id=2

Lin J. and Tang C. (2007). Determination of total phenolic and
flavonoid contents in selected fruits and vegetables, as
well as their stimulatory effects on mouse splenocyte
proliferation. Food Chemistry, 101: 140-147.

Liyana-Pathirana M., Shahidi F. (2005). Antioxidant activity of
commercial soft and hard wheat (Triticum aestivum L.)
as affected by gastric pH conditions. J. of Agric. & Food
Chemistry, 53: 2433-2440

Loganayaki N., Siddhuraju P., Manian S. (2013). Antioxidant
activity and free radical scavenging capacity of phenolic
extracts from Helicteres isora L. and Ceiba pentandra L.
J. Food Sci. Technol. 2013;50:687-695. doi:
10.1007/s13197-011-0389-x.

Missouri Botanical Garden, 2019. Tropicos database. In: Tropicos
database. St. Louis, Missouri, USA: Missouri Botanical
Garden. http:/Amww.tropicos.org/

SLAN cilg Hedd g il i) Galdiaad as wu\ja.,uu‘m‘awn@wt
3‘_uhﬂ\ugagu«u\3 Sl e

Mittal R.P., Jaitak V. (2019). Plant-Derived Natural Alkaloids as New
Antimicrobial and Adjuvant Agents in  Existing
Antimicrobial Therapy. Curr Drug Targets., 20(14):1409-
1433. doi: 10.2174/1389450120666190618124224.

Murray R., Rosenthal S., Kobayashi S., Pfaller A. (1998). Medical
Microbiology. 3rd ed. St. Louis: Mosby, p.161.

Mustafa I, Chin N. L., Fakurazi S. Palanisamy A. (2019).
Comparison of Phytochemicals, Antioxidant and Anti-
Inflammatory Properties of Sun-, Oven- and Freeze-
Dried Ginger Extracts. Foods (Basel, Switzerland),
8(10), 456. doi:10.3390/foods8100456.

Nawaz H., Shad M. A, Muzaffar S. (2018). Phytochemical
Composition and Antioxidant Potential of Brassica,
Brassica Germplasm - Characterization, Breeding and
Utilization, Mohamed Ahmed EIl-Esawi, IntechOpen,
DOI:  10.5772/intechopen.76120.  Available from:
https:/Avwww.intechopen.com/books/ brassica-germplasm
-characterization- breeding- and-utilization/
phytochemical- composition- and-antioxidant-potential-
of-brassica.

OECD. (2016). Brassica crops (Brassica species). In: Safety
Assessment  of Transgenic  Organisms in  the
Environment, Volume 5: OECD Consensus Documents
Paris, France: OECD Publishing.

Ogidi O, Omu O., Ezeagba P. (2019). Ethno pharmacologically
active Components of Brassica Juncea (Brown Mustard)
Seeds. Intemational Journal of Pharmaceutical Research
and Development, 1(1): 9-13.

Othman L., Sleiman A., Abdel-Massih R. M. (2019). Antimicrobial
Activity of Polyphenols and Alkaloids in Middle Eastern
Plants.  Frontiers in  microbiology, 10, 911.
doi:10.3389/fmich.2019.00911

PIER (2018). Pacific Islands Ecosystems at Risk. In: Pacific Islands
Ecosystems at Risk. Honolulu, Hawaii, USA: HEAR,
University of Hawaii. http:/Avww.hear.org/ pier/ index.
html

Rahman M., Khatun A, Liu L., Barkla B. J. (2018). Brassicaceae
Mustards: Traditional and Agronomic Uses in Australia
and New Zealand, Molecules, 23, 231; doi:10.3390/
molecules23010231

Singh DK, Srivastva B, Sahu A (2004) Spectrophotometric
determination of Rauwolfia alkaloids, estimation of
reserpine in pharmaceuticals. Analytical Sci 20:571-573

Vikas B., Akhil BS, P R, Sujathan K. (2017). Free Radical
Scavenging Properties of Annona squamosa. Asian Pac J
Cancer Prev., 18:2725-2731.

Warwick Sl, Francis A, 1994. Guide to the wild germplasm of
Brassica and allied crops. Part V. Life History and
Geographical Data for Wild Species in the Tribe
Brassiceae (Cruciferag). Technical Bulletin 1994-2E.,
Ottawa, Canada: Agriculture Canada Research Branch.

61pp.
S Al g @353.-.‘95‘ L
¢ Ja S A ddalu

d\ﬂ\‘uMJJﬁﬁE\‘MW\‘MW‘WLA‘@LU”MM\ Jbus M\M
)AA&OJJAAAASHOW‘WB‘MM\UA‘QSJM\JM‘J\MMG‘D&‘Q
)AA‘BM"DW\MAB‘@UJS‘MSS‘@‘JJS‘¢M\M

‘_;c$,muulm),mua‘_;,}.\!\y"i\u@u\m\)ﬂ\dLJJ;thx, aJM\u)@.a@@debQ‘:eMw\nu\lunuada)a.“t_w\.u

3,8 il 1 el LS SO e Bl alinall 138 5 58 L) (5 3 o (S 5 by B8 5 il g il A 5 Y gl

JM};U|UA.N\¢_1\.S)AUA@

Staphylococcus aureus, Bacillus subtilis, Pseudomonas aeruginosa, Klebsiella ) Aauzial) g da paal) CHLEHSH (4o e gana 2n Jlaal) sl 5 il g Spall 3dlina
518 Jomasla gaidatti Y o AN 5 g il HEY) Galiivue i) elli Adas 53 Cus (pneumonia, Candida albicans, Escherichia coli, Proteus vulgaris
il )5l gyl Y1 Galiine (B CLS ja3 jde o oyl S ol (5 g e Guada g ] S par s Jie Mgl e uele 95 514 5185 59 5125175

9,19-Cyclolanost-24-en-3-ol, acetate, (3.beta.)- Cycloartenyl

(sh s oaliiva) 138 3l Ll el s 3m of e U5 GC-EIMS e alasidy Joall

acetate (34.77%), 3-Methylpentane (25.26%), Methyl cyclopentane (15.44%), octadec-9-enoic acid (oleic acid) (9.02%), Allyl isothiocyanate
D5 plasin AulSa) il o3 (4e i o3 (35, NONACOsane (0.95%). 5(3.43%), 3-Butenyl isothiocyanate (3.38%), hexanal (Caproaldehyde) (3.14%)
Z2bal) Jlane 3 Al g L gy B Lgihaay 8 pae 58 llia ) LS yall s am jaeS b Al s


http://www.efloras.org/%20flora_%20page.aspx?flora_id=2
http://www.efloras.org/%20flora_%20page.aspx?flora_id=2
https://www.cabi.org/isc/abstract/20177200147
https://www.cabi.org/isc/abstract/20177200147
https://www.cabi.org/isc/abstract/20177200147
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mittal%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=31215387
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jaitak%20V%5BAuthor%5D&cauthor=true&cauthor_uid=31215387
https://www.intechopen.com/books/
PIER%20(2018).%20Pacific%20Islands%20Ecosystems%20at%20Risk.%20In:%20Pacific%20Islands%20Ecosystems%20at%20Risk.%20Honolulu,%20Hawaii,%20USA:%20HEAR,%20University%20of%20Hawaii.%20http:/www.hear.org/%20pier/%20index.%20html
PIER%20(2018).%20Pacific%20Islands%20Ecosystems%20at%20Risk.%20In:%20Pacific%20Islands%20Ecosystems%20at%20Risk.%20Honolulu,%20Hawaii,%20USA:%20HEAR,%20University%20of%20Hawaii.%20http:/www.hear.org/%20pier/%20index.%20html
PIER%20(2018).%20Pacific%20Islands%20Ecosystems%20at%20Risk.%20In:%20Pacific%20Islands%20Ecosystems%20at%20Risk.%20Honolulu,%20Hawaii,%20USA:%20HEAR,%20University%20of%20Hawaii.%20http:/www.hear.org/%20pier/%20index.%20html
PIER%20(2018).%20Pacific%20Islands%20Ecosystems%20at%20Risk.%20In:%20Pacific%20Islands%20Ecosystems%20at%20Risk.%20Honolulu,%20Hawaii,%20USA:%20HEAR,%20University%20of%20Hawaii.%20http:/www.hear.org/%20pier/%20index.%20html
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sujathan%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29072399

