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ABSTRACT

The present study was designed to evaluate the phytochemical screening, antimicrobial and antioxidant activities
of Lepidium draba The arial parts of Lepidium draba showed the presence of alkaloids, terpenoids, tannins,saponins, Leuco
anthocyans, triterpenoids and flavonoids. Three known flavonoid glycosides: rhamnocitrin- 3-O-3 Dglucoside (1),
complanatuside (2), genkwanin- 4’-O- Dglucoside (3) were isolated from the all parts of Lepidium draba their structures
were elucidated by NMR experiments and acid hydrolysis. The antibacterial activity of the extracts was evaluated by disc
diffusion assay and the antioxidant activity and phenolic contents of n-butanol extract were evaluated in vitro using
spectrophotometer methods.
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INTRODUCTION

Lepidium draba L. (Brassicaceae) commonly known as whitetop or hoary cress, is a perennial herb that
reproduces by seed and by horizontal creeping roots [1]. This plant is native to western Asia, Eastern Europe,
North America and Africa including Algeria. Infusion of L.draba leaves and seeds have purgative and
expectorant effects [2]. It can be found in a variety of soil types where moisture is adequate, grows in a wide
range of disturbed habitats including cultivated land, rangeland, pastures, along roadsides, waste areas and is
known to particularly thrive in riparian or irrigated areas [3-4]. Previous phytochemical studies of this plant
from other continent led to the isolation and characterization of flavonoid glycosides and sulforaphane [5-7].
Only allelopathie[8] and antibacterial activity of L.draba were reported [9].But antioxidant activity have never
been reported.

The present paper was designed to evaluate the phytochemical screening, antimicrobial and antioxidant
activities of L.draba. We describe also the identification of four known flavonoids (1-3) isolated for the first
time from n-butanol extract.

MATERIALS AND METHODS
Plant material

Lepidium draba was collected from the area of M’sila in the North Eastern of Algeria in June 2014 and
authenticated by Dr. R. Khellaf (Biology Department, University of M’sila, Algeria).

Phytochemical analysis

Preliminary screening of secondary metabolites such as alkaloids, flavonoids, saponins, coumarins,
quinons, anthocyans, terpenoids, steroids and sterols were carried out according to the common
phytochemical methods described by TREASE, EVANS and HARBORNE [10-11]. (Tablel)

Extraction and isolation

The whole dried plant of L.draba (300 g) was macerated at room temperature with EtOH/H O, (70:30
v/v) for 24 h, three times. After filtration, the filtrates were combined, concentrated and successively re-
extracted several times with petroleum ether, chloroform, EtOAc and n-butanol to give 0.15, 0.2, 0.6, 4g of the
respective residues.

A part of the n-butanol extract (3 g) was chromatographed on a 60-200-mesh silica gel (145 g) column
eluted with a gradient of chloroform—MeOH (95:5 to 100% MeOH) to yield 23major fractions (L1 —-L23)
obtained by combining the eluates on the basis of TLC analysis. Fraction L9 (20 mg) was submitted to
preparative TLC on silica gel 60, HF (AcOEt-MeOH-H,0, 5: 0.5: 0.2 to give rhamnocitrin- 3-O-B Dglucoside (1)
(5mg)[12], complanatuside (2)(6mg) [13]. Fractions L 23 (30 mg) which were submitted to preparative TLC on
silica gel 60, HF using AcOEt-MeOH-H,0 8:1:0.5 to give genkwanin- 4’-O-f Dglucoside (3)(4.5mg) [14]. The
structures of the isolated compounds were elucidated by UV, 'H and acid hydrolysis experiments. All these
results were in good agreement with the literature data [12-14].

Antimicrobial activity

Three bacterial strains with Gram positive were used in this study: Escherichia coli, Staphylococcus
aureus and Klebsiellapneumoniae. These test microorganisms were obtained from Pasteur institut (Algiers).
Antibacterial potential of chloroform, ethyl acetate and n-butanol extracts were assessed in terms of inhibition
zone of bacterial growth [15-16].

Total phenolic content assay
The total phenolic content was quantified using a modified version of the assay described by

Singleton et al using Folin-Ciocalteu reagent. The concentration of total phenolic compounds was determined
as g of gallic acid equivalents per 1mg of extract [17].
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Determination of total flavonoid content

Total flavonoid was estimated according to the method described by Wang et al. Total flavonoid
content was calculated as pg of quercetin equivalents per 1mg of extract [18].

DPPH radical-scavenging activity assay

The n-butanol extract was subjected to screening for its possible antioxidant activity using DPPH test
[19-20]

RESULTS AND DISCUSSION
The results of the screened aerial part from Lepidium draba are shown in the table 1.

Table 1: phytochemical screening of L.draba

Class of Lepidium draba
compounds
Alkaloids +
Coumarins -
Saponins +
Flavonoids +
Tannins +
+

+

Terpenoids
Sterols
Quinons -
Triterpenoids +
Anthocyans
Leucoanthocyans +

+ = Presence of compounds; - =Absence of compounds
Antimicrobial and antioxidant activities

The evaluation of the antimicrobial activity of extracts against bacterial strains (Escherichia coli,
Staphylococcus aureus and Klebsiellapneumoniae) showed that the n-butanol extract was the most active, it
develop excellent activity against Gram positive strain especially against Escherichia coli and Staphylococcus
aureus.The chloroform and ethyl acetate extracts develop fairly well activity against Escherichia coli and
Klebsiellapneumoniae. Our results are presented in table2

Table 1: Antimicrobial activiy of Lepidium draba

Microorganism Diameter of zones of inhibition (mm)
Chloroform extract Ethyl acetate extract n-Butanol extraxt
Escherichia coli 8 8 18
Staphylococcus aureus 14 14 16
Klebsiellapneumoniae 8 10 14

The n-BuOH extract showed fairly well activity in scavenging DPPH (IC5y =196.4742.87 ug/ml) which
correlated with their total phenolic content and total flavonoid (70.661+9.23 pg/mg extract of gallic acid
equivalents and48.52+33.95ug quercetine equivalents, respectively). The activity of n-BuOH was comparable
to that of the well-known antioxidant, vitamin C (ICsy =5.18+0.12 pg/ml). The other extracts didn’t exhibit
activity in this assay.

Isolated and identified compounds

Compoundl.yellowpowder, UV (MeOH), Amax, nm 347,266; +NaOH; 385,266; +NaOH+5mn 385,266;
+AIClI3387,301; AICI;+HCI 396, 298 ;+NaOAc 375, 266 ;+NaOAc+H3;BO;348, 267 after acid hydrolysis of
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compound UV, (MeOH) Amax, nm: 366,268; +NaOH: 415,269; +AICl;:355,268; +AlICl;/HCl:422,268; +NaOAc:
374,268; +NaOAc/H;B05:365,268

“HNMR (250 MHz, CD;COD;) & (ppm) 8.15(2H,d, J = 8.8Hz, H2’, H¢'); 6.95(2H, d, J = 8.8Hz, Hy', Hs'); 6.65(1H,d, J
=2.1 Hz, Hg); 6.35(1H,d, J = 2.1Hz, He). 5.5 (1H, d, J = 7.5 Hz, H-1"), 4.1-3.5 (5H, m, H -6”, H-5”, H-4", H-3", H-2"),
(3H, s, 7-OCH3). This compound was identified as rhamnocitrin- 3-O-f Dglucoside

Compound2.yellowpowder, UV (MeOH) Amax, nm351, 266; +NaOH; 389,270; +NaOH+5mn 389,270; +AICl;404,
305; AICI3+HCI 393, 302; +NaOAc 350, 266; +NaOAc+H;B0; 347, 267. After acid hydrolysis of compound UV,
(MeOH) Amax, 370,270; +NaOH degradation of spectrum; +NaOH+5mn degradation of spectrum; +AlCl;:
370,270; +AICl3/HCl: 370,270; +NaOAc: 370,268; +NaOAc/H;BO;: 350,268

“H NMR (250 MHz, CDsCOD3) & (ppm) 8.12(2H,d, J = 8.7Hz, H2’, H¢'); 6.95(2H, d, J = 8.7Hz, Hy', Hs') ; 6.65(1H,d,
J =2 Hz, Hg); 6.37(1H,d, J = 2Hz, Hg); 5.53 (1H, brs, H-1"), 5.43 (1H, d, J = 7.5 Hz, H-1""),4.1-3.5 (10H, m, H -6”,
H-5”, H-4”, H-3”, H-2” H -6"”, H-5"", H-4"", H-3"”, H-2""), 3.94(3H, s, 7-OCH;).This compound was identified as
complanatuside.

Compound3. Yellow powder, UV (MeOH) Amax, nm349, 266; +NaOH; 386,273; +NaOH+5mn386, 273;
+AICI3398, 307; AICI;+HCI 395, 303; +NaOAc 351, 267; +NaOAc+H3;B0O5 350, 267. After acid hydrolysis of
compound UV, (MeOH) Amax, 370,270; +NaOH degradation of spectrum; +NaOH+5mn degradation of
spectrum; +AICl5: 370,270; +AICl3/HCI: 370,270; +NaOAc: 370,268; +NaOAc/H;BO;: 350,268

“H NMR (250 MHz, CD5CODs) & (ppm) 8.1(2H,d, J = 8.8Hz, H2’, H¢'); 6.95(2H, d, J = 8.8Hz, Hy', Hs'); 6.65(1H,d, J
=2.2 Hz, Hg); 6.37(1H,d, J = 2.2Hz, H¢); 6.15(1H,s, Hs); 5.5 (1H, d, J = 7.5 Hz, H-1"), 4.1-3.5 (10H, m, H -6”, H-5",
H-4”, H-3”, H-2" ), 3.92(3H, s, 7-OCHs).This compound was identified as genkwanin- 4’-O-p Dglucoside.

OGlc

OH

H o

HO
Gle HO %
OH

Figure 1: Structures of compounds 1,2 and 3
CONCLUSION

The results of this study demonstrate that active compounds in Lepidium draba such as flavonoids,
sterols, triterpenoids, saponins exhibited antimicrobial and antioxidant activities. In the aerial parts of L.draba
three flavonoids were isolated for the first time namely rhamnocitrin- 3-O-B Dglucoside (1), complanatuside
(2), genkwanin- 4’-O-B Dglucoside (3)
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