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ABSTRACT
Sisymbrium irio L. (often referred to as London rocket or Khaksi) 
is an annual herb of the Brassicaceae family and has been 
traditionally used in the treatment of respiratory conditions 
like cough, asthma, sore throat, and bronchitis, and in fever, 
infections, and weakness. Numerous phytochemical and 
pharmacological studies during the last few decades have 
supported many of these uses. Phytochemical studies of its 
seeds and aerial parts identify a diverse array of bioactive 
metabolites consisting of f lavonoids like isorhamnetin, 
glucosinolates, phenolic acids, alkaloids, sterols, saponins, 
tannins, and terpenoids. Fatty acid composition of its 
seed oil features appreciable contents of linolenic, linoleic, 
oleic, and erucic acids, testifying to both nutritional and 
medicinal significance. These constituents are responsible 
for the varying pharmacological activities described for S. irio, 
which include antioxidant, anti-inflammatory, antimicrobial, 
anticancer, gastroprotective, and bronchodilatory activities. 
Experimental evidence indicates that its mode of action is by 
free radical scavenging, inhibition of inflammatory mediators, 
and antimicrobial activity through glucosinolate-derived 
isothiocyanates. The variability of phytoconstituents, combined 
with new preclinical data, makes S. irio a potential candidate 
for novel therapeutic compounds. This review synthesizes and 
critically reviews recent knowledge on its phytochemistry and 
pharmacological attributes thus summarizes the information 
for further studies 
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INTRODUCTION
Herbs and their phytoconstituents have been used 
in traditional medicine for centuries and continue to 
play an important role in modern healthcare. They 
contain bioactive compounds like alkaloids, flavonoids, 
terpenoids, and glycosides, which show diverse 

therapeutic effects. For example, curcumin from turmeric 
has anti-inflammatory properties, while glycyrrhizin 
from licorice helps in respiratory conditions. Herbal 
medicines are widely explored for treating chronic 
diseases such as diabetes, cancer, cardiovascular 
disorders, and infections due to their safety and 
effectiveness. With growing interest in natural remedies, 
herbs and phytoconstituents are becoming a promising 
source for novel drug discovery 1,2.

Sisymbrium irio L., commonly known by vernacular 
names such as Khubkalan (Hindi), Naktrasa (Punjabi), 
and Khakshir (Persian), is a tall, erect shrub of the 
Cruciferae family found in Northwest India and the 
temperate Himalayas. Sisymbrium irio is known by other 
names in different languages which are mentioned in 
(Table 1). 

It is a weed that belongs the Brassicaceae(mustard) 
family. Its seeds help with fever and cough and 
balance the Vata Dosha. It is new to the Ayurvedic 
pharmacopoeia and is not listed in the Nighantus or 
Ayurvedic Samhitas. It also comprises a number of 
globally significant crops renowned for their unique 
flavour and health advantages. London Rocket is a 
species that is extensively dispersed and found in many 
different parts of the world. Originating from temperate 
Asia, Europe, and North Africa, abundantly naturalized 
in Australia, North America, and South Africa. It is 
now a native weed in South Africa, North America, and 
Australia. Either intentionally for therapeutic purposes 
or by unintentionally through seed transfer, the spread 
took place. The Indian states of Srinagar, Jammu, Punjab, 
Northern Rajasthan, Delhi, and Western Uttar Pradesh 
are home to it. Growing in the Punjab plains throughout 
the winter, it exhibits a range of ploidy levels (2n, 3n, 4n, 

Table 1: Common name in different languages 3

S. No Language Common name

1. English London Rocket, Desert Rocket, Rocket 
Mustard

2. Rajasthani Parjan
3. Urdu Khubkalan, Khaksi
4. Sindh Junglisurson
5. Spanish Matacandil, Rabanilloamarillo
6. Japanese Hosoegarashi, Haruzaki-yamagarasu
7. Swedish Vallsenap
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6n, and 8n) and adjusts to moisture and sunlight. It has 
been reported from Delhi, Pakistan, Northern Rajasthan, 
Srinagar, Jammu, and Western Uttar Pradesh in India, 
prefers temperate and semi-arid areas, and it grows 
primarily in the plains during the winter 4,5.

Traditional medicine makes extensive use of 
the Sisymbrium genus’ species, with S. irio being 
particularly well-known for its usage as a medicinal 
plant in Ayurvedic and Unani treatments. Sisymbrium irio 
contains important phytochemicals such as flavonoids, 
glucosinolates, phenolic acids, and alkaloids. These 
bioactive compounds contribute to its pharmacological 
properties. Traditionally, the plant has been used for 
treating cough, asthma, sore throat, and infections. 
Scientific studies report that the plant shows antioxidant, 
anti-inflammatory, antimicrobial, and anticancer 
activities. The presence of glucosinolates and flavonoids 
plays a key role in protecting cells from oxidative 
stress and microbial damage. Thus, Sisymbrium irio is 
considered a valuable herb with therapeutic potential 6.

Traditionally, the seeds are valued as expectorant, 
stimulant, restorative, and febrifuge, and have been 
employed in asthma treatment. When applied externally, 
ground seeds are used as a stimulating poultice to 
relieve local inflammation and respiratory congestion. 
Leaves of the plant are consumed as leafy vegetables, 
rich in calcium, phosphorus, iron, vitamin C, carotene, 
and protein. Leaf infusions are used in chest and throat 
conditions like cough and hoarseness. Seeds, with a 
sharp and hot taste, exhibit restorative, rubefacient, 
and expectorant properties, and may contain mustard 
oil and isorhamnetin. Ethnomedicinally, the plant is 
widely used for respiratory ailments such as asthma, 
bronchial irritation, cough, hoarseness, fever, general 
weakness, and external swellings 7,8. This review focuses 
about phytochemistry and pharmacological activities of 
Sisymbrium irio.

Phytochemistry 
It is rich in diverse phytochemicals that contribute to 
its medicinal value. Seeds and aerial parts of the plant 
contain flavonoids such as quercetin, kaempferol, and 
isorhamnetin, which exhibit strong antioxidant and 
anti-inflammatory properties. Glucosinolates, including 
sinigrin, are important sulfur-containing compounds 
reported in the plant, and their hydrolysis products are 
linked to antimicrobial and anticancer effects. Phenolic 
acids like caffeic acid and ferulic acid, along with 
tannins, enhance its free radical scavenging activity. 
The presence of mustard oil glycosides has also been 
noted, which impart the pungent taste and therapeutic 
effects. In addition, alkaloids, sterols, and proteins 
have been reported, highlighting its nutritional and 

pharmacological potential. These phytoconstituents 
collectively explain the plant’s traditional uses in 
respiratory ailments, fever, inflammation, and general 
weakness 7,8,9.

Ten flavonoids were isolated for the first time from the 
aerial parts of Sisymbrium irio L. cultivated in Saudi Arabia 
through chromatographic techniques. These compounds 
were identified as apigenin, apigenin-7-galactoside, 
apigenin-7-O-β-D-glucoside, luteolin-7-O-glucoside, 
apigenin-7-diglucoside, apigenin-7-O-(6′′-acetyl) 
glucoside, apigenin-7-O-(6′′–10′′) rhamnoside, apigenin-
7-O-(6′′–10′′) rhamnoside-5-methoxide, kaempferol, and 
kaempferol-3-xyloside-7-galactoside 6. Phytochemical 
investigation of the aerial parts of collected from northern 
Jordan led to the isolation of two new compounds, 
sitosteryl-6′-O-undecanoate-β-D-glucoside (1) and 
(Z)-8,11,12-trihydroxyoctadec-9-enoic acid (2), along with 
twelve known compounds, ten of which are reported for 
the first time from this species. The structural elucidation 
of all compounds was carried out using spectroscopic 
and chemical techniques 10.

When the various extracts of the Indian variety 
seeds were subjected to phytochemical analysis, the 
presence of flavonoids, , saponins, phenols, terpenoids 
and other bioactive metabolites include cis, cis, 
cis-7, 10, 13-Hexadecatrienal, 9,12-Octadecadienoic 
acid (Z,Z)-, n-Hexanoic acid, 1,3-Cyclohexanedione, 
3,5- Dimethyoxyacetophenone, 1-Heptacosanol, 
O-ethyl-S-2-dimethylaminoethylethylphosphonothi
oate, γ-Tocopherol, Isosorbide, 3-Methylcrotonitrile, 
Cholesterol, 4-Isothiocyanato-1-Butene, 2, 4-Di-tert-
butylphenol, Sinapic acid ester, 9, 12, 15-Octadecatrienoic 
acid, 1,2-Cyclopentadiene,  (R)-(-)-14-methyl-8-hexadecyn-
1-ol, ethyl ester(Z, Z, Z), 7- Tetradecenal  and γ-Sitosterol. 
The major fatty acid profile of cold pressed seed oil 
contained, Linolenic acid (36.29%), Linoleic acid (17.99%), 
Oleic acid (12.58%), cis-11- Eicosenoic acid (9.2%), Erucic 
acid (9.19%), Palmitic acid (6.66%), Stearic acid (2.2%), 
Arachidic acid (1.75%) and cis-11, 14-Eicosenoic acid 
(0.95%) 3. Various phytoconstituents reported and their 
significance have been listed in (Table 2).

Pharmacological activities Anti-inflammatory 
Activity 
Sisymbrium irio has been reported to exhibit significant 
anti-inflammatory activity, primarily through studies 
on its seeds and, to some extent, its aerial parts such as 
leaves, stem, and flowers. The anti-inflammatory effects 
have been demonstrated using in vivo animal models 
and in vitro assays. In rats, the cotton pellet-induced 
granuloma model revealed a significant reduction in 
granuloma weight following oral administration of seed 
extract at doses of 100–300 mg/kg, indicating potent 
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Table 2: Reported phytochemicals and their pharmacological significance 13-18

S. No Category Phytochemicals Pharmacological 
significance 

1. Terpenoids	 γ-Tocopherol (Vitamin E); (R)-(-)-14-methyl-8-hexadecyn-1-ol Antioxidant, membrane 
protection

2. Flavonoids Isorhamnetin and its glucosides, Apigetrin (apigenin-7-glucoside), 
Apigenin, Isoquercetin (quercetin-3-glucoside)

Contribute to antioxidant, 
anti-inflammatory 
properties

3. Phenols 2,4-Di-tert-butylphenol; Sinapic acid ester; 
3’,5’-Dimethoxyacetophenone

Strong antioxidant and 
antimicrobial activity

4. Sterols & Alcohols Cholesterol; γ-Sitosterol; 1-Heptacosanol Maintain membrane 
stability, cholesterol-
lowering potential

5. Saponins Detected (qualitative test) Antimicrobial, immune-
modulatory activity

6. Fatty acids & Esters 
(GC–MS identified)

9,12-Octadecadienoic acid (Z,Z)-; 9,12,15-Octadecatrienoic 
acid, ethyl ester (Z,Z,Z); n-Hexanoic acid; cis,cis,cis-7,10,13-
Hexadecatrienal; 7-Tetradecenal

Precursors of bioactive 
lipids, antimicrobial

7. Major fatty acid profile 
(cold-pressed seed oil) 

Linolenic acid (36.29%); Linoleic acid (17.99%); Oleic acid 
(12.58%); cis-11-Eicosenoic acid (9.2%); Erucic acid (9.19%); 
Palmitic acid (6.66%); Stearic acid (2.2%); Arachidic acid (1.75%); 
cis-11,14-Eicosenoic acid (0.95%)

Rich in polyunsaturated 
fatty acids (PUFAs), 
especially omega-3 
linolenic acid

8. Major fatty acid profile 
(cold-pressed seed oil) 

Linolenic acid (36.29%); Linoleic acid (17.99%); Oleic acid 
(12.58%); cis-11-Eicosenoic acid (9.2%); Erucic acid (9.19%); 
Palmitic acid (6.66%); Stearic acid (2.2%); Arachidic acid (1.75%); 
cis-11,14-Eicosenoic acid (0.95%)

Rich in polyunsaturated 
fatty acids (PUFAs), 
especially omega-3 
linolenic acid

9. Other metabolites	 1,3-Cyclohexanedione; O-ethyl-S-2-dimethylaminoethylethyl
phosphonothioate; 3-Methylcrotonitrile; 1,2-Cyclopentadiene; 
4-Isothiocyanato-1-butene; Isosorbide

Includes isothiocyanates 
(anticancer, antimicrobial) 
and nitriles

10 Major fatty acid profile 
(cold-pressed seed oil) 

Linolenic acid (36.29%); Linoleic acid (17.99%); Oleic acid 
(12.58%); cis-11-Eicosenoic acid (9.2%); Erucic acid (9.19%); 
Palmitic acid (6.66%); Stearic acid (2.2%); Arachidic acid (1.75%); 
cis-11,14-Eicosenoic acid (0.95%)

Rich in polyunsaturated 
fatty acids (PUFAs), 
especially omega-3 
linolenic acid

11. Minerals/Proteins Iron, Manganese, Sodium, Potassium, Protein Nutritional support, 
restorative, essential for 
enzymatic functions

anti-inflammatory action 19. Bronchial asthma models 
in rats and guinea pigs confirmed bronchoprotective 
and anti-inflammatory benefits, further supported by 
mast cell stabilization assays20,21. In vitro studies on 
rat mesenteric mast cells demonstrated that ethanolic 
seed extracts inhibited mast cell degranulation, thereby 
preventing mediator release such as histamine. These 
findings align with observations that the extract 
provides protective effects against histamine-induced 
bronchospasm, highlighting its direct anti-inflammatory 
mechanism. Additionally, antioxidant activity of the 
aerial parts contributes indirectly to anti-inflammatory 
effects through free radical scavenging 22. The safety 
profile was confirmed in acute toxicity studies, where 
no adverse effects were observed up to 1000 mg/
kg in animal models 23. The anti-inflammatory and 
anti-asthmatic effects are attributed to the presence 
of bioactive phytochemicals such as f lavonoids, 
alkaloids, glycosides, phenolic compounds, and steroids, 

particularly β-sitosterol, which modulates inflammatory 
signaling pathways Moreover, immunomodulatory 
properties of the plant have been reported, suggesting 
additional therapeutic relevance in airway inflammation 
and general inflammatory conditions.  Thus, S. irio, 
especially its seeds, exhibits a multi-mechanistic anti-
inflammatory profile supported by antioxidant, mast cell 
stabilization, and immunomodulatory actions.

Antimicrobial activity
It exhibits potent antimicrobial activity, primarily 
through its ethyl acetate leaf extract, which effectively 
inhibits multidrug-resistant bacterial strains and Candida 
albicans, with Minimum Inhibitory Concentration (MIC) 
values ranging from 31.25 to 125 µg/ml and Minimum 
Bactericidal Concentration (MBC) values from 62.5 to 
250 µg/ml. These effects are attributed to phytochemicals 
such as flavonoids, terpenoids, steroids, and glycosides, 
which disrupt microbial cell membranes, inhibit cell wall 
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synthesis, and interfere with microbial metabolism 24,25.
A total of 13 solvent extracts were prepared and 

tested against three bacterial strains using the agar well-
diffusion method. Among these, the ethanolic extract 
exhibited broad-spectrum inhibition, suppressing the 
growth of all tested bacteria. To explore its chemical basis, 
the ethanolic extract was subjected to GC–MS analysis, 
which identified 25 distinct phytochemical constituents. 
Drug-likeness screening of these compounds using 
Molinspiration software shortlisted four candidates for 
further in silico evaluation. Molecular docking studies 
performed with AutoDock Vina against two bacterial 
targets—DNA gyrase subunit B and dihydrofolate 
reductase—revealed that “Benzene-1,2-dicarboxylic acid, 
monoamide, N-(1-cyano-1-methylethyl)” demonstrated 
the strongest inhibitory interaction with DNA gyrase 
subunit B. These findings suggest that S. irio seeds 
possess significant antibacterial potential, with specific 
phytochemicals offering promise as lead compounds for 
the development of novel antibacterial agents 9.

Antioxidant activity
The antioxidant activity of Sisymbrium irio L. grown in 
Saudi Arabia was investigated through in vitro assays, 
revealing significant free radical scavenging potential 
across different plant organs and solvent extracts. The 
study evaluated the total phenolic content (TPC) and 
total flavonoid content (TFC) using the Folin-Ciocalteu 
method and 1,1-diphenyl-2-picryl-hydrazyl (DPPH) 
radical scavenging protocol, with Trolox as the standard. 
Methanolic extracts of the aerial parts exhibited the 
highest TPC (42.7861 mg GAE/g) and notable antioxidant 
activity (15.20725 mg AAE/g), while TFC was lower 
(5.72175 mg AAE/g). These findings suggest that phenolic 
compounds, including flavonoids, are key contributors 
to the antioxidant capacity of S. irio, with variations 
observed across leaves, stems, seeds, and flowers due to 
differences in secondary metabolite profiles. The potent 
antioxidant activity underscores the plant’s therapeutic 
potential, particularly for mitigating oxidative stress-
related conditions 26.

The antioxidant activity of leaves was also investigated, 
comparing wild and controlled-environment samples. 
Wild leaves exhibited significantly higher total phenolic 
content (up to 575 mg GAE/100 g fresh weight) and 
flavonoid content (up to 337 mg QE/100 g fresh weight) 
compared to controlled-environment leaves (455 
mg GAE/100 g and 205 mg QE/100 g, respectively). 
Antioxidant capacity, assessed via DPPH and ABTS 
assays, was also greater in wild plants, with values of 
8.03–8.67 mmol Trolox equivalents/100 g dry weight for 
DPPH and 6.49–6.81 mmol Trolox equivalents/100 g dry 
weight for ABTS. These results indicate a strong positive 

correlation between phenolic content and antioxidant 
potency 5.

Anticancer activity
Sisymbrium irio L. exhibits promising anticancer 
activity due to its rich phytochemical composition, 
including flavonoids (notably apigetrin), phenolics, 
phytosterols (particularly β-sitosterol glucoside), and 
unsaturated fatty acids. Studies have demonstrated 
significant antiproliferative effects of extracts against 
human colorectal (HT-29, HCT-116), breast (MCF-7), 
and liver (HepG2) cancer cell lines, with the n-hexane 
fraction showing potent cytotoxicity (IC₅₀ values of 
11.7–13.4 μg/mL, and 5.42 μg/mL for HCT-116) and 
ethanol extracts displaying moderate inhibition on 
HT-29 cells (GI₅₀ of 210–380 μg/mL after 72 hours) 5,27.
The anticancer mechanisms include apoptosis induction 
via modulation of TNFα, NF-κB, PTEN/PI3K/AKT, and 
STAT3/JAK2 pathways, enhanced reactive oxygen species 
(ROS) production causing oxidative stress, selective 
cytotoxicity toward cancer cells (selectivity indices of 
2.8–3.4 in colorectal models), and disruption of cancer 
cell membranes and signaling cascades by β-sitosterol 
glucoside.

Analgesic and Antipyretic activity
The seeds exhibit significant analgesic and antipyretic 
activities, as demonstrated in animal models using 
crude ethanolic seed extracts. A study reported a 
pronounced antipyretic effect, with fever reduction 
beginning within one hour, peaking at three hours, and 
persisting beyond five hours. The analgesic effect was 
statistically significant (p < 0.001), indicating effective 
pain suppression. Although specific mechanisms were 
not fully clarified, the antipyretic activity is likely 
mediated by inhibiting prostaglandin synthesis in the 
hypothalamic thermoregulatory center, while analgesia 
may involve modulation of central or peripheral pain 
mediators. These pharmacological effects align with 
traditional uses of S. irio seeds for fever reduction, pain 
relief, and respiratory ailments, supported by bioactive 
phytochemicals such as glycosides, flavonoids, alkaloids, 
and steroids 28.

Bronchodilator activity 
Various studies have demonstrated the protective effects 
of S. irio in experimental models of bronchial asthma. 
Another study aimed to evaluate the protective potential 
of seed extracts in mast cell stabilization and active 
anaphylaxis models in experimental animals. Ethanolic 
seed extract exhibited significant protection against 
histamine aerosol-induced bronchoconstriction, mast 
cell degranulation induced by Compound 48/80, and 
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active anaphylaxis. These effects are attributed to the rich 
content of glycosides, steroids, alkaloids, and flavonoids 
in the seed extract. Notably, steroids, flavonoids, and 
alkaloids have been reported to exert beneficial effects in 
clinical asthma, supporting the traditional use of S. irio 
seeds as a therapeutic agent for respiratory disorders 29.

Pharmacological studies on seeds have provided 
experimental support for their traditional use in 
gastrointestinal, respiratory, and vascular disorders. 
A 70% aqueous-methanolic extract demonstrated dual 
spasmogenic and spasmolytic effects on isolated rabbit 
jejunum, with atropine-sensitive activity indicating an 
antimuscarinic mechanism. The extract also inhibited 
high K⁺-induced contractions and shifted Ca²⁺ response 
curves, suggesting calcium channel blockade. Similar 
relaxant effects were observed in tracheal and aortic 
preparations, comparable to reference drugs such as 
dicyclomine and verapamil, confirming the coexistence 
of Ca²⁺-antagonistic and antimuscarinic properties. 
Importantly, oral administration of the extract up to 6 
g/kg was found to be non-toxic in mice. Collectively, 
these findings validate the folkloric claims and highlight 
the potential of S. irio seeds as a source of bioactive 
compounds with antispasmodic, bronchodilatory, and 
vasorelaxant activities 30. Various pharmacological 
activities and their outcomes have been mentioned in 
(Table 3). 

CONCLUSION
Sisymbrium irio L is a powerful medicinal plant packed 
with natural compounds like flavonoids, glucosinolates, 

phenolic acids, alkaloids, sterols, saponins, tannins, 
and fatty acids. These compounds give the plant its 
wide range of health benefits. Recent studies have 
confirmed its traditional uses for treating coughs, fevers, 
infections, and inflammation, while also showing it has 
even more potential. The plant has strong antioxidant, 
anti-inflammatory, antimicrobial, anticancer, pain-
relieving, fever-reducing, and asthma-soothing effects. 
These benefits come from actions like fighting harmful 
molecules, reducing inflammation, triggering cancer 
cell death, and relaxing muscles in the airways. Key 
compounds like isorhamnetin, sinigrin, and β-sitosterol, 
along with a good safety record in early studies, make 
it a promising source for new medicines. Nevertheless, 
additional investigations are essential to elucidate its 
mechanisms of action, optimize extraction methodologies 
for its bioactive constituents, and evaluate its efficacy and 
safety in human clinical trials. Comprehensive studies 
employing in silico modeling and in vivo experimental 
models are recommended to assess its potential 
therapeutic applications. Sisymbrium irio represents a 
promising botanical resource for the development of 
safe, naturally derived pharmacotherapies and merits 
rigorous exploration in the disciplines of phytochemistry 
and clinical medicine.
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