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ABSTRACT: Objective: Lepidium sativum (Garden cress) is traditionally
an important plant with a wide range of activities from the ages. Ample
literature about its biological activities, motivate us to evaluate the total
flavonoids content and to screen the nootropic activity in mice. Methods:
Ethanolic extract was prepared from the seeds of Lepidium sativum using
ethanol (70% v/v) and total flavonoids content was estimated by using
Zhishen method. The ethanolic extract was screened for its acute toxicity and
nootropic activity by elevated plus maze (EPM) and morris water maze
(MWM) test in mice. Results: The results showed that the ethanolic seed
extract of the plant is having a good amount of flavonoids (17.54 ± 47 of
gram equivalence of rutin at 510 nm) and also exhibited significant increase
in memory and learning abilities. Conclusion: To conclude, the flavonoids
that are present in the ethanolic extract may be responsible for the exhibited
activity and it is regarded as safe to administer to the animals. Moreover,
further studies are necessary to explore its mechanism of action.

INTRODUCTION: Lepidium sativum, commonly
called as Asalika, is a small edible herb which can
grow up to 15-50 cm height throughout the
country. The seeds are reddish-brown in color with
ovate shape having a slight compression and
reticulation on the surface. The seed is rich with
mucilaginous material with incumbent cotyledons
1
. The seeds are pungent and odorless. Traditionally
it is used to cure various ailments like skin
infections, pains, inflammations, liver problems,
gastric disturbances, asthma, etc. It is also used as
aphrodisiac, diuretic and tonic 2, 3.
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Various researchers worked on various extracts of
the plant to prove huge pharmacological properties.
It is having anti-diabetic property 4, 5, anti-diarrheal
property 6, anti-oxidant activity 7, gonadotropin
secretion property 8, anti-cholesterol property 9,
hypothyroid property 10, anti-hepatitis activity 11,
Immunostimulant property 12, hepatoprotective
property 13, 14, fracture healing property, antihypertensive, diuretic, hepatoprotective, nephrocurative, nephroprotective activity, anticancer
activity, bronchoprotective, galactagogue property,
analgesic, anti-inflammatory, anti-pyretic and antimicrobial activity 15, 16, 17.
The phytochemical investigation on various
extracts of Lepidium sativum seeds revealed
various group of chemicals like monomeric
imidazole semilepidinoside A and B, dimeric
imidazole alkaloids like lepidine B, C, D, E and F,
Sinapic acid, glucosinolates like glucotropaeolin 2-
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Phenyl ethyl glucosinolate also called gluconasturin, sterols like campesterol, avenasterol,
cholesterol, stigmasterol, dihydrolanosterol, and ßamyrin, carotenoids 18, antioxidants like
tocopherols, phenolic compounds like caffeic acid,
gallic acid etc and flavonoids like kaempferol and
quercetin 19, cardiac glycosides and anthraquinones
glycosides 20, 21. Flavonoids are phenolic
compounds with the basic moiety of fifteen carbons
as two phenyl rings and one pyran ring. Because of
their unique structural diversity, flavonoids are
playing a key role in various biological activities
like binding to the biomolecules, chelating metal
ions and as free radical scavengers 22.
They are having significant importance in the
management of neurodegenerative disorders like
Alzheimer’s disease by elevating the Ach levels at
cerebral cortex synapse. In addition, flavonoids are
antioxidant in nature; they are effective in stressinduced neurodegenerative diseases 23. In the
search of drugs for enhancing cognitive abilities
and memory our present investigation is aimed to
prove the nootropic activity of total flavonoids
content of Lepidium sativum seeds.
MATERIALS AND METHODS:
Plant Material: The Lepidium sativum seeds were
procured from the local suppliers and authenticated
by Dr. N. Sivaraj, Senior Scientist (Ecobotany),
National Bureau of Plant Genetic Resources,
Rajendra Nagar, Hyderabad and a sample voucher
(AU/LS/S154) was preserved at the herbarium for
future references.
Extraction Procedure: The plants were shade
dried and powdered using a pulverizer. The powder
was subjected to exhaustive extraction on soxhlet
using ethanol (70% v/v). The resulted extract (LS)
solution was evaporated to dryness using rotary
evaporator under vacuum at 60 ºC and lyophilized
to have it in a powdered form.
Estimation of Total Flavonoidal Content of the
Extract: The flavonoids content of the ethanolic
seed extract was determined by a colorimetric
method using aluminum trichloride method
(Zhishen method) 24. A volume of 125 μL of
ethanolic extract is added to 75 μL of a 5% sodium
nitrite (NaNO2) solution. After 6 min, 150 μL of
AlCl3 solution (10%) was added followed by the
addition of 750 μL of NaOH (1M). The final
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volume of the solution was made to 2500 μL with
distilled water. After 15 min of incubation, the
mixture turned to pink and the absorbance was
measured at 510 nm. The total flavonoids content
was expressed as gram equivalence of rutin per
gram dry weight.
Acute Toxicity Studies: Albino Mice with about
25-35 gm were selected for this experiment. Mice
were
supplied
from
Sainath
Agencies,
Musheerabad. Polypropylene cages were used for
the maintenance of animals at animal house during
the experiment. Animals were acclimatized to
standard laboratory conditions for one week and
freely allowed to feed on standard rodent pellet diet
(Golden Mohur Lipton India Ltd.) and water ad
libitum. The temperature (25 ± 2 ºC), relative
humidity (60% ± 10%) and 12 h dark/light cycle
were maintained throughout the experiment 25. The
study protocol was approved from the Institutional
Animal Ethics Committee (IAEC) before the
commencement of experimental studies (CPCSEA/
1657/IHECCMRCP/22/65).
Elevated Plus Maze: The retention and memory
can be assessed by elevated plus maze 26. The maze
is made up of two open arms (50 × 10 cm) located
opposite to each other and crossed with another two
closed arms with the same length and width with a
connected central square (10 × 10 cm). The entire
system was kept at 50 cm height from the ground.
Swiss albino mice weighing about 30-35 gms were
selected for the study and grouped into four with
six animals in each. Group 1 was supplied with
distilled water (Control), Group 2 received standard
Piracetam (100 mg/kg, p.o.), Group 3 and Group 4
received 250 and 450 mg/kg body weight of
ethanolic seed extract of Lepidium sativum.
On the first and second day, one animal at a time
was placed on the edge of an open arm and time
taken for (transfer latency) the mice to enter one of
the closed arms was noted. The mice were allowed
to stay in the open arm for 10-15 sec and returned
to the cage. On the 7th day, after the regular
treatment with the dose again the transfer latency
(TL) was noted.
Morris Water Maze (MWM) Test: It is having a
circular water pool (45 × 26 cm) with depth 20 cm
and the water temperature should be maintained at
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26 ± 1 ºC. The pool was labeled with four
directions namely, N, E, S and W. Milk was added
to the water to make the water non-transparent. An
escape platform was arranged in the pool which is
dipped 1 cm in the water in SW direction and kept
unchanged during the experiment. The animals are
allowed find the platform only through stable distal
spatial cues arranged at the testing room. Four
different starting points (N, E, SE, NW) were made
in the pool and all these starting were randomly
used during the experiment.

Dunnett’s post hoc test using the software
GraphPad Prism 5 (San Diego, CA, USA) was used
to compare the groups, and P<0.05 was considered
statistically significant.

In the experiment, the animal must find the
platform within 2 min after placing on the starting
point, facing towards the wall of the pool. After
reaching the platform, the animal is allowed for 30
seconds on the platform. Escape latency time
(ELT) to locate the hidden platform in the water
maze was noted as an index of learning 27.

Acute Toxicity Studies: Animals administered
with acute doses of the extract did not develop any
significant clinical signs of toxicity or mortality
either immediately or during the post-treatment
even at high dose of 3000 mg/kg body weight. The
food intakes in both sexes of treatment groups were
comparable to that of control group. These findings
suggest the broad range of safety of Lepidium
sativum Table 1.

Statistical Analysis: All the results were expressed
as mean ± SEM. One-way ANOVA, followed by

RESULTS AND DISCUSSION:
Total Flavonoid Content of the Extract: The
flavonoid content of the ethanolic seed extract was
determined by a colorimetric method using Zhishen
method, and it is found to be 17.54 ± 47 of gram
equivalence of rutin at 510 nm.

TABLE 1: EFFECT OF LEPIDIUM SATIVUM ETHANOLIC SEED EXTRACT IN ALBINO MICE
Group
Dose in mg/kg
Bodyweight in grams
Day 0
Day 7
Day 14
1
100
28
30
33
2
250
27
29
32
3
500
28
29
31
4
1000
29
31
33
5
1500
28
30
32
6
2000
27
29
32
7
3000
29
31
32

Outcome
Survival (6/6)
Survival (6/6)
Survival (6/6)
Survival (6/6)
Survival (6/6)
Survival (6/6)
Survival (6/6)

Elevated Plus Maze: Pretreatment of Piracetam
(200 mg/kg, i.p.) for 7 days decreased transfer
latency as compared to distilled water treated
group, indicating improvement in both learning and
memory Table 2. LS (450 mg/kg) decreased TL on
the 7th day in mice (p<0.05) when compared to
respective control groups. Higher dose of LS (450
mg/kg) improved learning and memory of mice as
reflected by marked decrease in TL on the 7th day,
when subjected to elevated plus maze tests Fig. 1.
TABLE 2: EFFECT OF LEPIDIUM SATIVUM
ETHANOLIC SEED EXTRACT ON TRANSFER
LATENCY OF MICE USING ELEVATED PLUS-MAZE
PARADIGM
Group
Treatment
TL after 7 days
1
Control
21.13 ± 0.65
2
Piracetam
12.75 ± 0.83
3
LS (250 mg/kg)
17.77 ± 0.45
4
LS (450 mg/kg)
15.25 ± 0.37

FIG. 1: EFFECT OF LEPIDIUM SATIVUM
ETHANOLIC SEED EXTRACT ON TRANSFER
LATENCY OF MICE USING ELEVATED PLUS-MAZE
PARADIGM

Elevated plus-maze is extensively used for the
evaluation of memory and learning process in
experimental animals. The learning can be assessed
based on the decreased latency time in the trials
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and the retention of the memory can be determined
on next day trials. In our experiment the ethanolic
seed extract of Lepidium sativum was markedly
reduced the transfer latency in the 7 days
pretreatment which indicates the nootropic activity
of the extract in mice.
Morris Water Maze (MWM) Test: The ethanolic
seed extract of Lepidium sativum have marked
learning capability in a dose-dependent manner in
mice Table 3. When compared to the standard
Piracetam (12.75 ± 0.83), the extracts had shown
significant decrease in escape latency time in 250
and 450 mg/kg as 17.7 ± 0.45 and 15.25 ± 0.37
respectively after 7 days treatment of the extract
Fig. 2.
TABLE 3: EFFECT OF LEPIDIUM SATIVUM
ETHANOLIC SEED EXTRACT ON TRANSFER
LATENCY OF MICE USING MORRIS WATER MAZE
(MWM) TEST
Group
Treatment
TL after 7 days
1
Control
35.78±0.67
2
Piracetam
17.56±0.52
3
LS (250 mg/kg)
28.31±1.13
4
LS (450 mg/kg)
23.75±0.40
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SUMMARY AND CONCLUSION: From the
above study it can be concluded that the Lepidium
sativum seeds are rich in flavonoids and the
ethanolic seed extract is having the potential to
improve memory and cognitive abilities in mice.
Therefore, the seeds can be used to control the
memory-related issues in neurodegenerative
diseases like Alzheimer’s diseases. Flavonoids
present in the seeds may be responsible for the
studied activity. Further investigation is needed in
the phytochemistry and advanced experimental
paradigms to understand the molecular mechanism
of the nootropic activity of the seed.
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FIG. 2: EFFECT OF LEPIDIUM SATIVUM
ETHANOLIC SEED EXTRACT ON TRANSFER
LATENCY OF MICE USING MORRIS WATER MAZE
(MWM) TEST

The learning function of the ethanolic seed extract
of Lepidium sativum was also evaluated by Morris
water maze test in mice. In this study, the extract
decreased the escape latency time when compared
to the control in a dose-dependent manner, which
suggests the cognitive enhancing effect and
working memory. There is a significant
enhancement of the retention of the memory from
the first trial to the last day trial, suggesting the
improved long-term memory.
International Journal of Pharmaceutical Sciences and Research

1.

Doke S and Guha M: Garden cress (Lepidium sativum L.)
Seed - An important medicinal source: A review. J Nat
Prod Plant Resour 2014; 4(1): 69-80.
2. Mohammad AS, Jabbarzadeh P and Akhondi M: An
ethnobotanical survey of medicinal plants used by
indigenous people in Zangelanlo district, Northeast Iran.
Journal of Medicinal Plants Research 2014; 6(5): 749-53.
3. Singh CS and Paswan VK: The Potential of Garden Cress
(Lepidium sativum L.) seeds for the development of
functional foods, advances in seed biology. Jose C.
Jimenez-Lopez, Intech Open December 6th. 2017.
4. Attia ES, Amer AH and Hasanein MA: The hypoglycemic
and antioxidant activities of garden cress (Lepidium
sativum L.) seed on alloxan-induced diabetic male rats.
Natural Product Research 2017; 1-5.
5. Qusti S, El-Rabey HA and Balashram SA: The
hypoglycemic and antioxidant activity of cress seed and
cinnamon on streptozotocin-induced diabetes in male rats.
Evid Based Complement Alternat Med 2016; 1-15.
6. Gilani AH, Rehman NU, Mehmood MH and Alkharfy
KM: Species differences in the antidiarrheal and antispasmodic activities of Lepidium sativum and insight into
underlying mechanisms. Phyto Res 2013; 27(7): 1086-94.
7. Malar J, Chairman K, Singh ARJ, Vanmathi JS,
Balasubramanian A and Vasanthi K: Antioxidative activity
of different parts of the plant Lepidium sativum Linn.
Biotechnol Rep (Amst) 2014; 4(3): 95-98.
8. Imade OV, Erinfolami WA, Ajadi RA, Abioja MO,
Rahman SA, Smith OF and Gazal OS: Effects of Lepidium
sativum supplementation on growth and gonadotropins
secretion in ovariectomized, estrogen-implanted rabbits.
Asian Pacific Journal of Reproduction 2018; 7: 155-60.
9. Thnaian A: Influence of dietary supplementation of
Garden cress (Lepidium sativum L.) on liver
histopathology and serum biochemistry in rats fed high
cholesterol diet. Journal of Advanced Veterinary and
Animal Research 2014; 1(4): 216-23.
10. Sciarrillo R, Guarino M and Guarino C: Pharmacological
activity of ethanolic extract Lepidium sativum Linn. seeds
on thyroid hormones in male rats. International Journal of
Pharmaceutical Sciences and Research 2018; 9(4): 169904.

735

Jabeen et al., IJPSR, 2020; Vol. 11(2): 732-736.
11. Samani ZN and Kopaei MR: Effective medicinal plants in
treating Hepatitis B. International Journal of
Pharmaceutical Sciences and Research 2018; 9(9): 358996.
12. Mahassni SH and Khudauardi ER: A pilot study: The
effects of an aqueous extract of Lepidium sativum seeds on
levels of immune cells and body and organs’ weights in
mice. J Ayu Herb Med 2017; 3(1): 27-32.
13. Al-Sheddi ES, Farshori NN, Al-Oqail MM, Musarrat J, AlKhedhairy AA and Siddiqui MA: Protective effect of
Lepidium sativum seed extract against hydrogen peroxideinduced cytotoxicity and oxidative stress in human liver
cells (HepG2): Pharm Biol 2016; 54 (2): 314-21.
14. Raish M, Ahmad A, Alkharfy KM, Ahamad SR, Mohsin
K, Al-Jenoobi F, Al-Mohizea AM and Ansari MA:
Hepatoprotective activity of Lepidium sativum seeds
against
D-galactosamine/lipopolysaccharide
induced
hepatotoxicity in animal model. BMC Complem Altern
Med 2016; 16(1): 501.
15. Singh S, Paswan C, Naik VK and Bindu: Exploring
potential of fortification by garden cress (Lepidium
sativum L.) seeds for development of functional foods-A
Review. Indian J Nat Prod Resour 2015; (6): 167-75.
16. Ait-Yahia O, Bouzroura SA, Belkebir A, Kaci S and
Aouichat AB: Cytotoxic activity of flavonoid extracts
from Lepidium sativum (Brassicaceae) seeds and leaves.
Int J Pharmacognosy & Phytochem Res 2015; 7: 1231-35.
17. Berehe SG and Boru AD: Phytochemical screening and
antimicrobial activities of crude extract of Lepidium
sativium seeds grown in Ethiopia. Int J Pharm Sci Res
2014; 5(10): 4182-87.
18. Sumangala G, Malleshi, Nagappa and Mingruo G:
Chemical composition of garden cress (Lepidium sativum)
seeds and its fractions and use of bran as a functional
ingredient. Plant Foods for Human Nutrition (Dordrecht,
Netherlands) 2004; 59: 105-11.

E-ISSN: 0975-8232; P-ISSN: 2320-5148
19. Zia-Ul-Haq M, Ahmad S, Calani L, Mazzeo T, Rio DD,
Pellegrini N and Feo VD: Compositional study and
antioxidant potential of Ipomoea hederacea Jacq. and
Lepidium sativum L. seeds. Mole 2012; 17: 10306- 21.
20. Sharma RK, Vyas K and Manda H: Evaluation of
antifungal effect on ethanolic extract of Lepidium sativum
L. seed. Int J of Phytopharmacol 2012; 3(2): 117-20.
21. Yadav YC, Srivastava DN, Saini V, Seth AK, Ghelani TK,
Malik A and Kumar S: In-vitro antioxidant activities of
ethanolic extract of Lepidium sativum L. seeds. Pharma
Science Monitor 2011; 2(3): 244-53.
22. Karak P: Biological activities of flavonoids- an overview.
Int J Pharm Sci & Res 2019; 10(4): 1567-74.
23. Monteiro AFM, Viana JDO, Nayarisseri A, Zondegoumba
EN, Mendonça Junior FJB, Scotti MT and Scotti L:
Computational studies applied to flavonoids against
Alzheimer’s and Parkinson’s diseases. Oxid Med Cell
Longev 2018; 1-21.
24. Zhishen J, Mengcheng T and Jianming W: The
determination of flavonoid contents in mulberry and their
scavenging effects on superoxide radicals. Food Chemistry
1999; 64: 555-59.
25. Kifayatullah M, Mustafa MS, Senguptha P, Sarker MMR,
Das A and Das SK: Evaluation of the acute and sub-acute
toxicity of the ethanolic extract of Pericampylus glaucus
(Lam.) Merr. in BALB/c mice. Journal of Acute Disease
2015; 4: 1-7.
26. Itoh J, Nabeshima T and Kameyama T: Utility of an
elevated plus-maze for the evaluation of memory in mice:
effects of nootropics, scopolamine and electroconvulsive
shock. Psychopharmacology 1990; 101: 27-33.
27. Tota S, Hanif K, Kamat PK, Najmi AK and Nath C: Role
of central angiotensin receptors in scopolamine-induced
impairment in memory, cerebral blood flow, and
cholinergic function. Psychopharmacology (Berl) 2012a;
222: 185-02.

How to cite this article:
Jabeen A, Rani S and Ibrahim M: Estimation of total flavonoidal content and nootropic activity of Lepidium sativum. Int J Pharm Sci &
Res 2020; 11(2): 732-36. doi: 10.13040/IJPSR.0975-8232.11(2).732-36.
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

736

