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ABSTRACT 

The objectives of this study were to establish the HPTLC phytochemical profiling and 

determine the antioxidant activity of ethanolic seed extract blend of Lepidium sativum and 

Trigonella foenum graecum. The extract was subjected to assess its antioxidant potential 

using in vitro system DPPH and NO radical scavenging assay. In the DPPH assay, extract 

blend has started showing free radical scavenging activity at a concentration of 50 µg/mL 

(73.18±15%). The free-radical scavenging activity of extract blend was almost near to the 

standard ascorbic acid (88.2±02% at 50µg/mL concentration). Similarly, the extract blend 

also has exhibited significant free radical scavenging activity in NO assay from the 

concentration 100 µg/mL (63.14±0.51%) compared to the standard ascorbic acid (92.78±0.02 

% at 100 µg/mL) which clearly indicating that the extract blend is also potent in scavenging 

free radicals in vitro. The ability of this extract blend to scavenge DPPH and NO could also 

reflect its ability to inhibit the stress and subsequently the nuero-degenarative diseases related 

to memory. It is concluded that the ethanolic seed extract blend of Lepidium sativum and 
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Trigonella foenum graecum has strong antioxidant potential. These findings show that the 

polyphenolic constituents in the extracts are responsible for free radical scavenging capacity 

Keywords: Lepidium sativum, Trigonella foenum graecum, Antioxidant, DPPH, NO, 

HPTLC 

INTRODUCTION 

Lepidium sativum Linn (Brassicaceae) is an 

annual herb locally known as halon in India 

but commonly known as Garden cress. 

Lepidium sativum is a polymorphous 

species and its centre of origin is Eritrea 

and Ethiopia [1].  It is a fast-growing   

edible   plant.   Seeds, roots   and   leaves   

of Gardencress are of economic 

importance; but the crop is mainly 

cultivated for seeds. Seven imidazole 

alkaloids, lepidine B, C, D, E, and   F   and   

two   new monomeric alkaloids 

semilepidinoside A and B, sinapic acid and 

sinapin were reported in seeds of Lepidium 

sativum [2].   Benzyl isothiocyanate   and   

benzyl cyanide were reported in colorless 

volatile oil but α-tocopherol and β-

sitosterol were reported in the 

unsaponifiable matter of Lepidium sativum 

seeds [3]. Trigonella foenum-graecum 

(Fabaceae) commonly known as Methi or 

metha. It is a well-known herb in the 

Ayurvedic system of medicine. It is small 

annual herb found in different part of India 

[4]. The seeds contain carbohydrates, some 

vitamins like carotene, thiamine, riboflavin, 

nicotinic acid, folic acid, etc. The seed 

contain two alkaloid trigonelline and 

choline [5, 6]. 

HPTLC is coherent for development of 

chromatographic fingerprints to establish 

major active constituents of medicinal 

plants. The degree of separation and 

resolution can be improved, and the results 

are much more consistent and reproducible 

than conventional TLC. In situ qualitative 

and quantitative measurements by scanning 

densitometry and the colorful pictorial 

HPTLC image offers extra, perceptive 

visible color and/or fluorescence 

parameters for comparable assessment on 

the same plate. It also opened a way for a 

better separation of individual secondary 

metabolites in plant extracts [7]. 

Reactive oxygen species (ROS)/free 

radicals have been implicated in causation of 

more than 100 diseases including diabetes, 

inflammation, cancer, neurodegenerative 

disorders, atherosclerosis, liver cirrhosis, 

nephrotoxicity etc. All aerobic organisms 

including humans have antioxidant defense 

mechanisms that protect against oxidative 

damage. However, the natural antioxidant 

defense mechanisms can be insufficient and 

hence dietary intake of antioxidant 

components is important and recommended 

[8]. It has been suggested that fruits, 

vegetables and plants are the main source 
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of antioxidant in the diet. Natural 

antioxidants may have free-radical 

scavengers, reducing agents, complexes of 

pro-oxidant metals, quenchers of singlet 

oxygen etc. The importance of medicinal 

plants to prevent or control diseases has 

been attributed to the antioxidant properties 

of their constituents, commonly associated 

with a large number of molecules such as 

phenols and flavonoids [9]. 

MATERIALS AND METHODS 

Lepidium sativum Linn and Trigonella 

foenum-graecum were procured from the 

PSSG suppliers. Trivandrum and the seeds 

were authenticated. 500g of seeds were 

weighed and allowed to dry under room 

temperature for duration of one week. The 

seeds were placed at shaded area without 

exposing to the sunlight to avoid any 

evaporation of active constituent such as 

phenol. The seeds were crushed into 

powder by using the crusher and collected 

in the conical flasks. HPTLC fingerprinting 

was carried out on the CAMAG HPTLC.  

Extraction and HPTLC finger printing 

HPTLC finger print profiling was carried 

out according to the method developed by 

Wagner [10] and Harbone [11]. The two 

plant seeds were individually subjected for 

the successive solvent extraction with 

various solvents like hexane, chloroform, 

and ethanol in an increasing polarity order. 

The final ethanolic extracts of both 

Lepidium sativum Linn and Trigonella 

foenum-graecum were lyophilized in order 

to produce the solid extracts. 

Individual ethanolic extracts were subjected 

to HPTLC finger printing.The dried 

extracts and isolated marker compounds 

were re-dissolved in methanol to a final 

concentration of 10 mg/mL and 1 mg/mL, 

respectively, and 2 μL of each sample was 

spray-applied with a 25 μL Hamilton micro 

syringe as 8 mm bands, 5 mm from the 

lower edge of 20 × 10 cm silica gel plates 

(Silica gel 60 F254, Merck, Germany). The 

best mobile phase was determined by 

investigating numerous systems of different 

polarities. Ascending development was 

carried out in a 20 × 10 × 4 cm glass twin-

trough chamber (CAMAG) up to 75 mm, 

using the optimized mobile phase ethyl 

acetate: aceticacid: formicacid: water 

(100:11:11:27 v/v/v/v) for Trigonella 

foenum-graecum and ethyl acetate: 

aceticacid: formicacid: water (100:11:15:27 

v/v/v/v) for Lepidium sativum, after tank 

saturation for 20 min with 25 mL of the 

mobile phase at room temperature (25 ± 2 

°C) and relative humidity (49 ± 5%). After 

development and drying for 5 min, the 

results were viewed and documented under 

UV light at 254 nm and 366 nm, 

derivatized with natural product reagent 

and viewed under white light. 

The 2, 2-diphenyl-1-picrylhydrazyl 

(DPPH) radical scavenging assay 
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The DPPH assay provides an easy and 

rapid way to evaluate potential 

antioxidants. The DPPH assay was done 

according to the standard protocols with 

slight modifications. Firstly, the optical 

density (OD) of the DPPH solution was 

calibrated at 517 nm to between 0.9-1.00. 

Then, the DPPH solution (160 µL) was 

added to 40 µL of the extracts at different 

concentrations (3.125-200 µg/mL). The 

mixture was incubated in the dark for 30 

min, and the absorbance was measured at 

517 nm using a micro plate reader (Epoch, 

Biotek) [12, 13]. Lower absorbance of the 

solution indicated higher free radical 

scavenging activity. The percentage of 

scavenging activity was calculated using 

the formula (1) below: % scavenging 

activity = [(A0 −As)/A0] ×100 formula 

(1) Where A0 is absorbance of control 

(DPPH solution without sample), As is 

absorbance of tested sample (DPPH plus 

sample). The 50% inhibitory concentration 

(IC50) values of extracts were determined 

using a non-linear regression curve of 

percentage of scavenging activity against 

the logarithm of concentrations. Ascorbic 

acid and Trolox were used as positive 

controls. Each test was done in triplicate 

and results are presented as mean ± 

standard deviation (SD) [14, 15].  

 

 

Nitric oxide radical (NO.) scavenging 

assay 

NO generated from sodium nitroprusside 

(SNP) was measured according to the 

method of Marocci. Briefly, the reaction 

mixture (5.0 ml) containing sodium 

nitroprusside (5 mM) in phosphate-buffered 

saline (pH 7.3), with or without the plant 

extract at different concentrations, was 

incubated at 25˚C for 180 min in front of a 

visible polychromatic light source (25W 

tungsten lamp).  The NO. radical thus 

generated interacted with oxygen to 

produce the nitrite ion (NO.) which was 

assayed at 30 min intervals by mixing 1.0 

ml of incubation mixture with an equal 

amount of Griess reagent (1% 

sulfanilamide in 5% phosphoric acid and 

0.1% naphthylethylene-diaminedi-

hydrochloride). The absorbance of the 

chromophore (purple azo dye) formed 

during the diazotisation of nitrite ions with 

sulphanilamide and subsequent coupling 

with naphthyl-ethylene-diaminedi-hydro-

chloride was measured at 546 nm.  The 

nitrite generated in the presence or absence 

of the extracts as well as the standard 

ascorbic acid at 50, 100 and 250 µg/ml was 

estimated using a standard curve based on 

sodium nitrite solutions of known 

concentrations. Each experiment was 

carried out in triplicates and the data 

presented as an average of three 

independent determinations [16]. 
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RESULTS AND DISCUSSIONS 

HPTLC profiling of the extracts 

HPTLC fingerprint of Lepidium sativum 

and Trigonella foenum-graecum seed 

extracts under UV 254 nm and 366 before 

derivatization and under white light after 

derivatization. The HPTLC fingerprint 

profile for Lepidium sativum extract 

showed a distinct band pattern, and it is 

represented in Figure 27-29. The HPTLC 

analysis for the Lepidium sativum extract 

exhibited eight peaks before derivatization 

under UV 254 nm. For Lepidium sativum, 

Track 1 (quercetin), Track 2 (kaempferol-3-

β-D-(6″-O-trans-p-coumaroyl) 

glucopyranoside), Track 3 (kaempferol-3–

O– β- glucosyl (1 → 2)- glucopyranoside), 

Track 4 (Compound 1: isoorientin), Track 5 

(Compound 2: kaempferol-3-β-D-(6″-O-

trans-pcoumaroyl) glucopyranoside), Track 

6 (Glucotropoeolin) and Track 7 (Ethanolic 

seed extract). One unknown fluorescent 

spot was observed under UV 366 nm with 

Rf value 0.13. 

When the Rf values are compared with the 

standard spots, it is found that the samples 

1(quercetin), 3 (kaempferol-3–O–β-

glucosyl(1→2)-glucopyranoside) and 6 

(Glucotropoeolin) are comparatively higher 

in concentration in the given extract. 

Antioxidant activity 

The extract blend exhibited significant 

antioxidant activity in this study (Table 3 

and Figure 7). All the values are expressed 

as mean± SEM. The (*) symbol represents 

the statistical significance done by 

ANOVA, followed by Dennett’s “t” test.  

The “P” values represented through 

Dennett’s “t” test which are less than 0.05 

are considered as statistically significant 

which means, they are the concentrations 

where there is a considerable antioxidant 

activity. In the present study, extract blend 

has started showing free radical scavenging 

activity at a concentration 50 µg/mL 

(73.18±15%). Interestingly, the extract 

blend is showing the antioxidant activity in 

a dose dependent manner. At higher 

concentration 200 µg/mL, the extract blend 

is showing 90.74±08 % which is having 

almost near to the inhibition of ascorbic 

acid which is having 94.54±41% of 

inhibition. 

The free-radical scavenging activity of 

extract blend was almost near to the 

standard ascorbic acid (90.74±08% at 0.2 

mg/ml concentration) which clearly 

indicating that the extract blend is also 

potent in scavenging free radicals in vitro. 

The ability of this extract blend to scavenge 

DPPH could also reflect its ability to inhibit 

the stress and subsequently the 

neurodegenerative diseases related to 

memory. Increased oxidative stress is the 

primary event involved in the pathological 

abnormalities of AD, including β-amyloid 

deposition and cholinergic dysfunction. 
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Oxidative stress occurs when reactive 

oxygen species (ROS) accumulate to toxic 

levels in cells, either from excessive 

production or insufficient degradation, 

resulting in injury to DNA, lipids, and 

proteins. Brain tissue is known to be more 

susceptible to the deleterious effects of 

ROS because unlike many other tissues, it 

contained small amounts of protective 

antioxidant defense systems. The memory 

impairment may be associated with 

increased oxidative stress, which results in 

the degeneration of cholinergic neurons and 

of other neurotransmitter systems. 

The antioxidant activity may be due to the 

presence of some potent molecule (s) in the 

extract blend which is more capable of 

quenching DPPH radical. 

Nitric oxide radical (NO.) scavenging 

assay 

Nitric oxide (NO.) released from sodium 

nitroprusside (SNP) has a strong NO+ 

character which can alter the structure and 

function of many cellular components.  The 

ethanol seed extract blend of Lepidium 

sativum and Trigonella foenum-graecum 

exhibited good NO. scavenging activity, by 

reducing nitrite concentration in assay 

medium.  

The NO. scavenging capacity was 

concentration dependent showing 

67.78±0.42 % of inhibition at150 µg/mL. 

The extractsin sodium nitroprusside 

solution significantly inhibited (p <0.05) 

the accumulation of nitrite, a stable 

oxidation product of NO. liberated from 

sodium nitroprusside in the reaction 

medium with time compared to the 

standard Ascorbic acid (Table 4 and 

Figure 8). The toxicity of NO. increases 

when it reacts with superoxide to form the 

peroxynitrite anion (.ONOO-), which is a 

potential strong oxidant that can 

decompose to produce .OH  and NO2. The 

present study shows that a Lepidium 

sativum and Trigonella foenum-graecum 

have potent nitric oxide scavenging activity 

when compared to the standard ascorbic 

acid. 

The extract blend exhibited significant 

antioxidant activity in this study (Table 4 

and Figure 8). All the values are expressed 

as mean± SEM. The (*) symbol represents 

the statistical significance done by 

ANOVA, followed by Dennett’s “t” test.  

The “P” values represented through 

Dennett’s “t” test which are less than 0.05 

are considered as statistically significant 

which means, they are the concentrations 

where there is a considerable antioxidant 

activity.  In the present study, extract blend 

has started showing free radical scavenging 

activity at a concentration 100 µg/mL 

(63.14±0.51%). 

Interestingly, the extract blend is showing 

the antioxidant activity in a dose dependent 

manner. At higher concentration 150 

µg/mL, the extract blend is showing 
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67.78±0.42 % which is having statistically 

significant inhibition like ascorbic acid 

which is having 96.22±0.01% of inhibition, 

which clearly indicating that the extract 

blend is also potent in scavenging free 

radicals in vitro. The ability of this extract 

blend to scavenge NO. could also reflect its 

ability to inhibit the stress and subsequently 

the neurodegenerative diseases related to 

memory. The ability of this extract blend to 

scavenge NO. could also reflect its ability 

to inhibit the stress and subsequently the 

neurodegenerative diseases related to 

memory. 

Table 1: HPTLC finger printing ofTrigonella foenum graecum ethanolic seed extract 
Sample track Sample name Rf value 

T1 Quercetin 0.74 
T2 (kaempferol-3-β-D-(6″-O-trans-p-coumaroyl) glucopyranoside 0.75 
T3 kaempferol-3–O– β- glucosyl (1 → 2)- glucopyranoside 0.75 
T4 Glucotropoeolin 0.72 
T5 isoorientin 0.75 
T6 kaempferol 0.76 
T7 Ethanolic extract 0.72 

0.74 
0.75 
0.76 

0.13 (unknown) 
 
 

Table 2: HPTLC finger printing of Lepidium sativum ethanolic seed extract 
Sample track Sample name Rf value 

T1 Sinapic acid 0.56 
T2 kaempferol 0.57 
T3 Fenugreekine 0.58 
T4 Trigonelline 0.56 
T5 Sinapine 0.57 
T6 Quercetin 0.57 
T7 Ethanolic extract 0.56  

0.57 
0.58 
0.72 (unknown) 
0.17 (unknown) 

 
 
 

 
Figure 1: Lepidium sativum HPTLC  
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Figure 2: Lepidium sativum

Figure 

Figure 

Figure 5: Trigonella foenum graecum

                                                                                                                      

Lepidium sativum HPTLC FLUORESCENT IMAGING 
 

Figure 3: HPTLC chromatograms of Lepidium sativum 
 

Figure 4: Trigonella foenum graecum HPTLC 

Trigonella foenum graecum HPTLC FLUORESCENT IMAGING
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Figure 6: HPTLC

Table 3: DPPH assay of Lepidium sativum 
Concentration (μg/mL)

Values are expressed as mean± SEM. The 
Dennett’s “t” test. *P<0.

Figure 7: DPPH assay of Lepidium sativum 

Table 4: Scavenging of Nitric oxide by 
Concentration in µg/ml 

50 
100 
150 

 
Values are expressed as mean± SEM. The 

Dennett’s “t” test. *P<0.
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71.04
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: HPTLC chromatograms of Trigonella foenum graecum 
 

Lepidium sativum and Trigonella foenum graecumethanolic seed extract blend
Concentration (μg/mL) Percentage of inhibition 

Ascorbic acid Extract blend 
25 86.21±14 71.04±12 
50 88.2±02* 73.18±15* 

100 89.4±10* 79.41±21* 
150 91.35±03* 82.95±11* 
200 94.54±41* 90.74±08* 

 IC50=14.99 IC50=17.59 

. The symbol represents the statistical significance done by ANOVA, followed by 
Dennett’s “t” test. *P<0.05 is considered as significant 

Lepidium sativum and Trigonella foenum graecumethanolicseed extract blend
 
 

Scavenging of Nitric oxide by Lepidium sativum and Trigonella foenum-graecumethanolic seed 
Extract blend 

51.47±1.1 
63.14±0.51* 
67.78±0.42* 
IC50=48.57 

Values are expressed as mean± SEM. The symbol represents the statistical significance done by ANOVA, followed by 
Dennett’s “t” test. *P<0.05 is considered as significant 
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the statistical significance done by ANOVA, followed by 

 
seed extract blend 

ethanolic seed extract blend 
Ascorbic acid 

78.32±0.65 
92.78±0.02 
96.22±0.01 
IC50=31.92 

the statistical significance done by ANOVA, followed by 

90.74

200μg/mL

Ascorbic 
acid

Extract 
blend
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Figure 8: Scavenging of Nitric oxide by 

 

CONCLUSION 

In conclusion, the HPTLC fingerprinting 

profile of the extracts provided a good 

qualitative identification method for 

phytochemical investigation by direct band 

comparison and can clearly confirm the 

presence of Sinapic acid, kaempferol, 

Fenugreekine, Trigonelline, Sinapine and 

Quercetin in Trigonella foenum

seed. Simlarly, presence of Quercetin, 

kaempferol-3-β-D-(6″-O-trans

coumaroyl) glucopyranoside, kaempferol

3–O– β- glucosyl (1 

glucopyranoside, Glucotropoeolin, 

isoorientin and kaempferol in 

sativum seeds. 

This investigation also provides evidence 

which suggests that the Lepidium sativum 

and Trigonella foenum graecum

seed extract blend has anti-oxidant activity

through DPPH and NO scavenging 

antioxidant assays, that might offer some 

promising effects for the treatment of 

0

20

40

60

80

100

50μg/mL

78.32

51.47

                                                                                                                      

Scavenging of Nitric oxide by Lepidium sativum and Trigonella foenum-graecumethanolic seed 

In conclusion, the HPTLC fingerprinting 

profile of the extracts provided a good 

qualitative identification method for 

phytochemical investigation by direct band 

comparison and can clearly confirm the 

presence of Sinapic acid, kaempferol, 

onelline, Sinapine and 

Trigonella foenum-graecum 

seed. Simlarly, presence of Quercetin, 

trans-p-

coumaroyl) glucopyranoside, kaempferol-

glucosyl (1 → 2)- 

glucopyranoside, Glucotropoeolin, 

l in Lepidium 

provides evidence 

Lepidium sativum 

Trigonella foenum graecum ethanolic 

oxidant activity 

and NO scavenging 

might offer some 

promising effects for the treatment of 

memory impairment conditions

amnesia and Alzheimer’s
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